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FOREWORD
 

Food safety has long been a focus of concern by the Republic of
 
With rapid pro-
China and many other countries in the world as well. 


gress in industrialization And urbanization in the past decade, 
the
 

enjoy foods of
people of the Republic of China on Taiwan are able to 


various kind, fresh and processed, while safety becomes more important
 

Food safety is not only a subject of intense
 a factor of choosing. 

study by welltrained scientists, but also a regulatory issue 

to the
 

government and a topic of educating public, both producer 
and consumer.
 

As a result, a joint Sino-American Workshop on Food Safety 
in Taiwan,
 

sponsored by-the National Academy of Science of the United States and
 

the Academia Sinica of the Republic of Chin&, was in held Washington,,
 

D. C. on February 16-20, 1981.
 

There has been a long history of science cooperation programs
 
meetings and workshops
between these two academies. Activities such as 


regarding science policy, graduate education and research, 
marine
 

biology and oceanography, industrial research, scientific 
and technical
 

information, industrial innovation and product development, 
science
 

based industrial park, regional land use planning, and 
industrial energy
 

These
 
con ervatiqn have been taken place successfully since 

1964. 


topics are of urgent concern during the rapid development 
of Taiwan.
 

The American expertise and experience can assist Taiwan 
to solve the
 

many problems we face and the road that the Republic 
of China marched
 

could well serve as an international model.
 



In this workshop, topics such as 
food safety and the lav, infor­mation systems and consumer awareness, food safety from harvesting

through processing, and contamination problems and food poisoning
follow-up were thoroughly discuesed by the representatives from
government, university, industry, research cent2r and lawyer's office
of both sides. A great deal of constructive suggestions were obtained
in their conclusion, which I believe, will be cerefully considered

in the nation's decision-making agenda on the food safety issue.
 

As the chairman of the ROC Commgittee for Scientific and Scholarly
Cooperation with USA, I wish to-express my sincere graLitude to the
co-chairmen of the workshop, Drs. Sanford A. Hiller and Paul C. Ma,
Without their devotion, thie workshop wouldn't have been 
so successful
I also deeply appreciate the US participants for their contributinp
inval;..ble information to the workshop. 
Special thanks are due to
Mr. John G. Hurley and Ms. Tresa A Bass for their cordial correspondence

and arrangement.
 

K.T. Li
 
Chairman 
ROC Committee for
 
Scientific and Scholarly
 
Cooperation with USA,
 
Academia Sinica
 



The National Research Council of the United States and the 
the Republic of China (ROC) jointly sponsoredAcademia Sinea of a 

Workshop on Food Safety in Washington D.C., U.S.A., held in February 

1981. 

In early 1980, Frederick Selts, co-chairAn of the Sino-American 

Science Cooperation Committee, and Victor Rabnovitch, director of the 

Board on Science and Technology for International Development (BOSTID), 

visited Taipei to discuss topics for future activities In BOSTID's
 

ongoing cooperative program with the ROC. Concurrently, concern with 

food safety issues in the ROC peaked, precipitated by a number of 
instances of illness attributed to faulty food handling or processing 

methods. Thus it was decided that a workshop to examine safety 

problems of processed foAd would be an appropriate activity. 

In September 1980, I.T. Li, Minister without Portfolio, ROC, met 

with Donald Kennedy, president of Ltanford Ulversity and former 

commissioner of the U.S. Food and Drt41 Mmlinitration (FDA), and BOSTID 

staff to further develop plans for the workshop and suggest possible 
RO", a steering committee wasparticipants. Upon his return to the 

formed and 10C workshop participants selected. Paul C. Me, director of 

the Food Industry Research and Development Institute (FIRDI), wso 

selected to chair the ROC team. Dr. ,Ma visited Washington, D.C., in 

November 1980 to meet with SOSTID staff and with officials ,f FDA's 
agreed to help okganize the workshop.Bureau of Foods, who had 

The workshop was held February 16-20, 1981, In Washington, D.C.,
 

and R0C panelists visited a number of U.S. institutions dealing with
 



iv 

food safety before and after the workshop. They include: Andrew W. 
Briedenback Environmental Research Center, U.S. Environuental 
Protection Agency, Cincinnati, Ohlio; FDA State Training Branch, U.S. 
Public Health Service, Food and Drug Adinistration, Cincinnati, Ohio;
 
Departaint of Dining Services, University of Maryland, College Park; 
Maryland Variety; Seafoods, Inc., Tampa, Florida; local offices of the 
National Marine Fisheries Inspection Service and the FDA, Tampa, 
Florida; Centers for Disease Control, Atlanta, Georgia; National Center 
for Toxicological Research, FDA, Jefferson, Arkansas; Total Diet Survey 
Lab, FDA, Kansas City, Missouri. 

This report contains summaries of present-tions made by BOSTID 
panelists at the workshop, recomendations of the four task groups, and 
background papers prepared by the ROC prticipants. A workshop report 
was prepared in Chinese by the ROC workshop participants for submission 
to appropriate ROC agencies in April 1981. 

Many individuals contributed to the success of this workshop.
 
Workshop sponsors and participants are'especially indebted to the
 
organizations who hosted the ROC panelists. Special thanks are
 
extended to Frank MacKeith, Industrial Program Branch, Bureau of Foods,
 
FDA, for his assistance in developing the workshop agenda, identifying
 
appropriate workshop participants, and arranging observation visits to
 
FDA facilities.
 

Facilities and local staff support for the workshop were provided
 
by the National Research Council (NIRC). Participation of the NRC and 
its U.S. panel members, participants, and staff was made possible by
 
financial support from the International Foundation, Texas Instruments 
Foundation, Ford Motor Company Fund, General Instrument Corporation, 
and Hewlett-Packard Company. The National Science Council of the ROC 
cupported the'participation of the Chinese panelists.
 



INTRODUCTION 

The Republic of Chna has achieved a remarkable record In economic 
and social development. Per capita income Is now more than US2,000, 
and the economy Is changing from an agricultural to an industrial bass. 
Education has expanded rapidly at'all levels. The growing pojulation Is 
becoming increAsiln3y uibanized. 

As these changes occur, the percentage of income spent on food 
remains high, and the consumption of processed foods has increased. 
Following several eevere case of food poisoning in 1980, government and 
consumer concern about the safety of procossed foods increased. 

This workshop on food safety was held in response to this concern. 
The purposes of the workshop weresi 

o 	 To examine the current legal and adinietrative structure for 
food safety in the ROC and make recommendations for improved
 
structure and enforcement 

o ' To discuss information systems available for food safety topics 

o 	 lo consider the consumer's role in questions of food safety and 
quality 

* 	 To examine safety factors in food processing from harvesting 
through processing, including environmental contaminants, 
transportation of food, good manufacturing practices, and 
appropriate materials and packaging 
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o 	 To discuss appropriate mechanisms for rapid response when 
contaminatlon problems and food polsoningoccur. 

At the workshop food safety issues were presented from a U.S. 
perspective to all participants in order to examine historical 
development and past and current problems. After workshop participants 
split into task groups, ROC participants presented the current 
situation on Taiwan. Recommendations were formulated by each group in 
four major areas': 

o 	 In the session on food safety and the lay, participants 
considered what elements should make up a food law, hay the 
law sho'uld be enforced, the types of regulations needed, and
 
the structures and types of technical and scientific personnel
 
required to'implement the law.
 

o Available information systems and how to gain access to them 
were discussed in the session on information systems and 
Ronsumer awareness. Food safety through constuer awareness 
was presented from both industry and government viewpoints. A 
special session on concerns about cosmetics was included. 

o 	 The task group on food safety from harvesting through 
processing considered diverse topics including environmental 
contaminants, postharvest transportation of food, good­
manufacturing practicas, risk assessment, materials and 
packaging, and low-acid and acidified canned foods. 

o Came studies of chemical and microbial contamination and the 
operations and responsibilities of an epidemiological control
 
center were discussed by the task group on contamination 
probleAs and food poisoning follow-up. 

The 	 task group recommendations are founa in the following section. 



RECO M NDATIONS OF TASK GROUPS 
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TASK GROUP 1: FOD SAINTY AND TEN LAW 

Co-chaizen: Chau ChinS Lin and Taylor M. Quinn 

Task Group 1 set Itself the folloving goalst 

o 	 Heoraanlse the current ROC administrative structure for 
consistent and efficient development, administration, and 
enforaent of food laws. 

O 	 Amend the January 28, 1975 Law Governing Management of Food 
Bygiene to includo new provisions and to clarify ambiguous 
provisions. 

o 	 Identify other actions to be taken to aid in developing, 
administering, and enforcing food laws. 

As the following recommendations address certain sections of the
 

January 28, 1975 Law Governing Management of Food Hygiene, the law is 
reproduced below In Its oriainal English translation provided by the 
ROC 	delegation.
 

LAW GOVERNING KANAGWNT 

OF FOOD HYGIE 

Promulgated on Jan. 28, 1975 

I. 	 GEERAL 

-pgrevious Page Blank 
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Article 1
 

This Law is specially established for management of food hygiene
 
to protect people's health. For matters not provided for In this
 
Law, proviolon of other relevant laws shall apply.
 

Article 2
 

The term "food" as used in this Law shall mean the items supplied
for eating, drinking and chewing by people, and their raw 
materials. 

Article 3 

The term "food additive" as used in this Law shall mean material
 
which is added to or brought into contact with food in the course
 
of manufacturing, processing, compounding, packing, transporting,
and storing of food, for the purpose of coloring, seasoning, 
preserving, bleaching, emulsifying, flavoring, stabliming the
 
quality, promoting the fermentation, Increasing the viscosity, 
enhancing the nutrItion, preventing its oxidation or others.
 

Article 4 

The term "food utensil" as used in this Law shall mean instrument, 
tool, or container which is brought into direct contact with food
 
or food additive.
 

Article 5
 

The term "food container" or "food package" as uaed in this Law 
shall mean cant ilner, packaging materisl which Is brought into 
direct contact with food or food addtlve. 

Article 6
 

The term "food trader" as used in this .Law shall nean tha one who 
is engaged in manuifacturing, processing, copoundIng, storing, 
selling, importing or exporting food or food additive, or the one 
who Is engaged in manufacturing, Importing, axporting or elliuS 
food utensil, food container or food package.
 

Article 7 

The term "label" as used in this Law shall mean tha letters, 
pictures, or symbols affixed on the container or package of food 
or food additive for indicate its aame or descriptionao. 
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2Me'agpncy-in-cbarge referred to In this LOW Ghall Mean the
level, andWtIomal Usalth dministration: In case of thn central 

provincial (of special municipal) governmeut or county (city) 
goverinent in case of local level. 

OEUT OF11. 	 KAJAME FOOD HYGIN 

Article 9 

and their utensils, containersThe food and food additive for sa 
to bylienic standard; such standardend packages should conform 

shall be establisbed by the central agency-in-charge. 

Article 10 

additive which has any of the following conditionsFood or food 
should not bo manufactured, compounded, procesauc, sold, stored, 

as gift or displayed publicly:Imported, exported, presented 

(1) 	 Those which have changed in quality, spoiled or are still 

unripe and therefore, are harmful to human health; 

or contain substance or heterogeneous(2) 	 those which are toxic 

material harmful to hurn health;
 

(3) 	 those which are contaminated by disease-causaing bacteria; 

(4) 	 Those with Pesticide reaidue exceeding the permissible safety 

level set by the central agency-in-charge; 

Those which are c.attiuated by atomic fallout or radioactive(5) 
the permiatoblqpollutant with such harmful content exceeding 

safety level set by the central agency-in-charge; 

(6) 	 Those which have been adulterated or counterfeited; 

(7) 	 The carcasses of animals slaughtered for meat which have been 

disqualified in hygienic inspection. 

Article 11 

manufacturing andThe food additive admixed in the course of food 
food processing and its name, spacification, scope of use and the 

shall met the regulation set bymextia qntity that may be used 

the central eaocy-in-ebarge.
 



Article 12 

he liveotoc which vil be slaughtered for meat and their 
carcassee should receive hygienic inspection. The rules for 
e.sductim* such inspection shall be established by the central 
agency-in-ebargeo. 

Article 13 

the following articles should not be manufactured, imported or 
exported unless inspected, tooted, registered and permit issued by 
the central agency-lu-chirge 

(1) 	road additive, and
 

(2) 	The foods and food utensils, containers and packages which
 
have been designated and announced by the central
 
agency-in-charge.
 

Article 14
 

Mw food utensil, container or package having any of tse following 
conditions should not be manufactured, sold, Imported, exported or 
useds 

(1) 	That which Is toxic, 

(2) 	 That which tends to produce bad chemical reactions, and 

(3) Others which are harmful to health. 

Il. MANAGUI33T OF FOOD LBRLLING & ADVETIOENT 

Article 15 

Food or food additive packed in a container, the following item 
shall be prominently labelled thereon: 

(1) 	None; 

(2) 	The tmlht, quantity or volume of the contents; and if It is 
a muzture of two or more then two components, they shall be 
labelled separately;
 

(3) 	Food additives and their concentrations; 

(4) 	The name of manufacturing firm and Its address; 
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() 	 The date manufactured or the shelflife; 

(6) 	 Other item required to he labelled by other laws or 
goverment orders. 

The items mentioned in sub-paragraph (6) above shall be limited 
only 	to the foods designated and announced by the central
 
agency-in-charge. 

Article 16
 

The labelling oi food or food additive shall not be false, 
exonerated or misleading people into believing the contents to 
have certain medical efficacy. 

Article 17
 

Mats media or names of other persons shall not be used for 
publicity or advertisement containing falsehood, exaggeration, 
distortion of food additive. 

IV. 	 MANAMUT 0F HYGIEN IN FOOD TRADING 

Article 18
 

The place and facilities used by a food trader for manufacturing, 
compounding, processing, selling or storing of food or food 
additive should conform to the bygiene standard set by the central 
ageney-Atn-ehrga. 

The aproval for a food trader to establish a factory shell be 
processed by the agency in charge of the type of enterprise in 
conjunction with the agency in charge of public health. 

Article 19
 

The factory for manufacturing dairy products, food additives, 
special nutrient foods and other foods which are under the 
regulations established by the central agency-in-charge should 
have hygiene administrative officer(s). 

The rules govorning establishment of hygiene administrative 
officer(s) mentioned in the preceding peragraph shall be 
formulated by the central agency-in-charges. 
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Article 20 

The regulations governing management of hygiene in public eating 
and drinking places shall be formulated by the provincial (special 
wmicipel) agency-iL-charge. 

V. 	 INSPICTION. TESTING & CONTROL 

Article 21 

Provincial (special municipal) or county (city) health 
agency-in-charge may make spot check on hygienic situation of 
food, food additive, food utensil, food container or pa-kage which 
is manufactured, compounded, processed or displayed for sale or 
for beina presented as gift, and the hygienic situation of the 
place used for its manufacture, compounding, processing, sale or 
storage; when necessary, the agency-in-charge may take random 
samples for inspection and for test and issue receipt therefore. 
ho agency-ln-charge say order temporary suspension of 

manufacture, compounding, processing or sale of such items which 
are suspected of violating Article 10 herein or the repglations 
established by the central agency-in-charge pursuant to the 
provision of Article 11 herein; and seal said items for a set 
period of time; to the trader for temporary keeping in return for 
a letter of safekeeping established by the trader. The trader 
shall not refuse the spot check and random sampling referred to In 
the preceding paragraph provided that the random sampling sb~ll be 
limited to the quantity sufficient for test.
 

Article 22
 

Based on the results of the sample inspection and testing of food, 
food additive, food utensil, food container or package pirsuant.to 
the provision of the preceding Article, the local agency ln-charge 
shall make the following disposal: 

(1) 	 The articles which have any of the conditions listed in 
Article 10 shell be confiscated and destroyed; 

(2) 	 Those which do not conform to hygiene or to the regulations 
established by the central agency-in-cl arge pursuant to 
Article 11 shell be confiscated and destroyed. For the items 
which may still be used or re-manufactured for use after 
disinfection, or proper safety measure, the agency-in-charge 
shall notify the tradar a time limit within which to make 
disinfection, re-manufacture or take safety measure. If such 
action Is not taken within the prescribed tine limit, the 
items in question shell be confiscated and destroyed. 

http:pirsuant.to
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(3) 	If an item which has been suspended of its manufacture, 
compounding, processing or selling and has been sealed by 
order of the agency-in-charge pursuant to the first paragraph 
of the preceding Article is found to be free from the 
situations set forth in the two preceding subparagraphs, the 
disposal shall be revoked and the item unsealed. 

If the confiscable items mentioned in the preceding
 
paragraphs of this Article have been sold, their
 
manufacturers, importers or sellers shall be ordered to
 
recall them; and the items so recalled shall be disposed
 
according to the preceding paragraphs.
 

Th* provincial (municipal) health agency-in-charge shall
 
announce in nowspapere the name and address of the firm, the
 
responsible person's name, the commodity name and details of
 
violation of the food trader who has manufactured,
 
compourded, processed, sold, imported or exported the items
 
set forth in sub-paragraphs (1) or (2)of the first paragraph
 
of this Article.
 

ArticlA 23
 

If Lhe food, food addltive, food utensil, food container or
 
package which has been approved to be manufactured, imported or
 
exportod, has been found to have the situation set forth in
 
sub-paraigraph (1) or (2) of the first paragraph of the preceding
 
Article, the central agency-in-charge, besides disposing of the
 
item pursuant to the provision of the preceding Article, may in
 
conjunction with the Hinistry of Economic Affairs publicly
 
announce prohibition of its manufacture, import or export at any
 
time.
 

Article 24
 

The regulations for the inspection and testing prescribed In this
 
Law shall be established by the central agency-in-charge in
 
conjunction with other related agencies.
 

The regulations for inspection and testing of the food to be
 
exported shall be established by the central agency for commodity
 
inspection and quarantine in conjunction with the central
 
agency-in-cbarge. 

Article 25
 

If any person reports or assists the government agencies which
 
leads to discovery of the food, food additive, food utensil, food
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containers package, labelling, publicity, advertisement or food 
trader which or who has violated provisions of this Law, his name 
shall be kept. strictly confidential and in addition he shall be 
properly rewarded. 

The regulations for rewarding the reporting mentioned in the 
preceding paragraph shall be established by provincial (municipal) 
agency-in-charge. 

VI. 	 PENALTY 

Article 26 

Anyone found to have violated any of the following .is punishable 
with iaprisotnent for a ter not exceeding three years or 
detention of imposed, or combined with imposition of, a fine of no
 
less than five thousand Yuan8 and no nort than twenty thousand 
Yuan, and the business or factory license granted to him may be 
suspended:
 

(1) 	Violation of the provision of Article 10 or 14.
 

(2) 	Violation of the prohibition set forth In Article 25.
 

If the responsible person of a judicial person or the agent
 
-mployue or other worker of a judicial or natural person commits 
any of the crimes sot forth In the preceding paragraph while 
performing his duty, besides punishing the actor, the judicial 
person or natural person shall also be Imposed of the fine set 
forth in the preceding paragraph. 

Article 27
 

In case of any of the following situations, the responsible perso "N 
shall be imposed a fine of no less than three thousand Yua' and no 
more than ten thoucand Yuan; an6 if a came is serious or if a 
violation is the second time In less than one year, the business 
or factory license may also be revoked; 

(1) 	 Failure to improve as directed within a prescribed time limit 
after violation of Article 9; 

(2) 	Violation of t1'A regulations established by the central
 
agency-in-chara pursuant to Article 11 

(3) 	Violation of Article 12, 13, 15, 16, 17 or 19;
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(4) 	 Failure to Improve as directed within a proscribed time limit 
after violation of the standard set by the central 
agency-in-charge pursuant to Article 18; 

(5) 	Violation of the regulations formulated pursuant to Article
 
20; or 

(6) 	Failure to recall already sold commodities as ordered by the
 
agency-in-charge pursuant to the second paragraph of Article 
22 of this Law. 

Article 28 

For refusal, obstruction or evasion of the spot check and random
 
sampling prescribed in Article 22 or disobedience to the order for 
tcaporary ouspension of manufacture, compounding, processing or 
selling, the responsible person shall be Impored a fine of no more 
than five thousand Yuan. If the case is serious or the violation 
Is the second tima in less than one year, the business or factory 
license may be revoked.
 

Article 29
 

The fine prescribed in this Law shall be Imposed by the govermuent 
of special municipality or county (city). Failure to pay such a 
fine after the expiry of the time limit given in the notice 
demanding payment thereof, the case shall be referred to the court 
for compulsory execution. 

VII. SUPPLEMENTARY PROVISIONS 

Article 30
 

The provisions on food utensil and food container of this Law ay 
apply mutatis mutandis to management of toys which are directly 
touched or are put Into the mouth by children. 

Article 31
 

Thq enforcement rules of this Law shall be established by the 
central agency-in-charge. 

Article 32 

This Law shall become effective on the date it is promulgated. 



- 14 -

WUICRIPTIOU Of CUREW ADHINISTRLTIVE STRUCTURE 

The Division of Food Sanitation, a subsidiary of the Bureau of 
Food and PM Control of the National Health Administration, is 
resposail4W f o drawine up, Interpreting, and administering food 
sanitation laws and regulations and safety standards. This division 
presently has a btaff of four, but recently, the National Health 
Administration decided to enlarge this division to a bureau and to 
increase the staff to 37 persons. 

In 1978, the Drug and Food Inspection Bureau was established as a 
separate uait to perform official testing and safety analysis of 
finished food and drug products. This Bureau is under the direct 
supervision of the Notional Health Administration. 

The Bureau of Commodity Inspection and Quarantine (BCIQ), under 
the Ministry of Econocl Affairs, drafts and administers food laws and 
regulations concerning nonsanitation (such as adulteration and 
misbranding), The BCIQ's quality control inspectors deal primarily 
with products intended for export, which are usually produced in plants 
separate from those processing for domestic consumption. 

Recmmendations 

Ve recomend that the Food and Drug Bureau of the National Health 
Administration be enlarged to include the newly Inaugurated Bureau of 
Food Sanitation and the food section of the Bureau of Comodity 
Inspection and Quarantine, nov under the Ministry of Economic Affairs. 

The enlarged Food and Drug Bureau should be staffed adequately to: 

o 	 Draft and administer the food law (both sanitation and quali4t 
control)
 

o 	 Regulate and inspect Imported food and food produced for local 
consumption, with ultimate expansion to include inspection of 
food produced for export 

" 	 Take charge of all official analytical work and testing now 
performed by the Drug and Food Inspection Bureau. 

The name of the enlarged bureau should be chaned to Bureau of Food and 
Drug Control. There should be only one food law and only one agency in 
charge of establishing, interpreting, and administering the law. 



PSCO(ODID AMENT TO THE 1975 LA 

Article 24 of the January 28, 1975 Law Governing Management o2 

Food lyiln. should be expanded to give the central agency-in-charie 
Food and Drug Control) authority to establish regulations(Bureau of 

covering (1) food manufacturing practices; (2) food sanitation 

standards; (3) pesticide usage standards; (4) limits of filth, 
bacteria, pesticides, and environmental contamination in foods; and 

(5) testing procedures.
 

Article 15, Section 5, of the January 28, 1975 Law Governing 

Management of Food Hygiene should also be amended. This section 
that food or additives packed in a container be
currently requires 

labeled with the date manufactured or the shelf life. This is
 

ambiguous and should be changed to require merely the date of
 

manufacture. Any other dates used will be at the discretion of the
 
Control.Asnufacturer with the approval of the Bureau of Food and Drug 

Control of food from unknown sources (primarily bulk naterials) is 
a serious problem in the Republic of China. in order to trace the 

source of all food products, it is recommended that the 1975 Law 
Governing Management of Food Hygiene be amended to allow the central 

for all 'domesticagency-in-charge to require a registration number 
manufacturers of process foods. This registration number should appear 
on the container. The specific article in the 1975 law to be amended
 

is to be determined by ROC legal experts. 

The central agency-in-charge should be given authority to inspect 
any plant records relating to health In the manufacturing process. 

OTIR UCMOIZNDATIONS 

Special funds should be set aside to employ lawyers to draw up a 

set of wholesoqe 4'ood lava and to collect raference materials from the 

United States, Japan, and other countries. 

The Ihtiorial Health Administration lacks technical and scientific 

personnel such as bacteriologists, toxicologists, and public health 
workers. The task group recommends that the U.S. Food and Drug 
Adainistration (FDA) be asked to (1) send their experts to the ROC to 

conduct training classes; and (2) accept National Health Administration 
personnel in FDA training courses in the United States. 
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TASK GROUP 2v INFOIXATION SYSTUS AN) CONSU AVAUHSS 

Oo-chairmen: Tin Tin Liu end C. Jelleff Carr 

Task Group 2 considered the types of information needed to deal
 
with food safety problems and to provide sources for further study of
 
toxicology and epidemlology. According to this task group, ROC
 
officials responsibl for food safety must be able to:
 

" 	 Deal with food poisoning problems quickly and efficiently by
having access to information about similar outbreaks occurring
elsewhere and about how these outbreaks were handled, 
preferably assessed by a list of symptmas. 

" 	 Set safety standards for food additives and contaminants. 
Toxicity information (such as GRAS* lists) should be available, 
so that safety evaluations can be made for acceptable levels 
of each additive or contaminant. 

" 	 Carry on further research on food safety. Access to 
established bibliographles such as those at the Hatical 
Library of Medicine and the National Agriculture Library 
should be arranged. A Food and Cosmetics Safety Data Base 
should be set up in Taiwan. 

To execute the following recamendations, it is suggested that the 
U.S. National Academy of Scienees (NAS) undertake the following short­

-and long-term projects. Short-term projects include: 

*Generally Recognized as Safe. 
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o 	 Sponsor a workshop in the ROC to train Information staff. 

* 	Arrange on-the-job training for information staff. 

o 	 Hold a seminar that u1"iudes the following topicst 

- Detailed explanation of the currently available food 
safety data bases
 

- How to set up a data base 
How to construct a thesauru3 of terms for accessing the 
system 

- Records management and retrieval techniques 
- An overview of the agricultural Information system at 

present in use In the United States. 

Longer-term projects include 

" 	 Place the ROC Agricultural Science Information Center (ASIC) 
on the mailing lists at FDA, U.S. Department of Agriculture 
(USDA), Environmental Protection Agency (EPA), and relevant 
agricultural agencies to receive publications related to food 
safety, toxicology, epidemiology, and related fields of 
interest. 

o Have the ASIC and the above-mentioned U.S. organizations 
exchange data.
 

o 	 Through the HAS, arrange for exchange of information between 
ASIC and international organizations.
 

o 	 Set up a nationwide information network in the Chinese 
language. 

o 	 Develop a softw're package for processing information into th 
Chinese language. 

The task group also considered consuamer awareness. At present,
 
most consumer information is disseminated by consumer groups through
 
television programs and newspaper columns. Other existing resources 
could be used including elementary schools, county health departments, 
and the mass media. Hovever, money muet be made available to publish 
the Information to be distributed. In addition, to make long-term 
plans, the government needs better information about how people's 
eating habits are changing. 

To provide correct information and education on food safety to 
consumers in order to protect their health, it is recommended that ROC 
food safety officials undertake the following: 



o 	 Establish a Consumer Office within the National Health 
Administration to respond to questions or expressions of
 
concern from consumers. 

o 	 Have goverrment scientites involved with food safety educate
 
consumers. This can be accomplished through radio or
 
television appearances, through articles in newspapers or
 
magazines, through publications written for distribution by
 
county health departments and schools, or through other means.
 

o 	 Distribmte food safety and nutrition information as part of 
hygiene courses In elvaentary schools, perhaps taught by the 
school nurse or by an additional, specially trained staff 
.person.
 

" 	 Establish some sort of outreach program for the growing urban 
population on the model of the extension program for the rural 
population.
 

" 	 Keep a record of consumer questions or expressions of concern
 
for use by goverment policy planners.
 

" 	 Have professional societies help the govermtent disseminate 
accurate information about food safety and nutrition and be 
willing to serve as a source for food editors or other 
interested reporters from the mame media. 

o 	 Establish an exchange between FDA and USDA consumer affairs 
offices and appropriate ROC officials to determine appropriate 
materials that might be used In the ROC. 
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TASK GROUP 31 FOOD SAPIT FROK HARVESTING THROUGH PROCESSING 

Co-chafrment Yung Sing Chang and Robert M. Schaffner 

Task Group 3 enumerated the following recommendationss 

" 	Current ROC good manufacturing practices should be compared 
vith the "umbrela" good msanufactuxtng practices proposed by 
the U.S. Food and Drug Administration in June 1979 for safety 
aspects and upgraded where necessary. The ROC should maintain 
the practlue of Issuing a single good manufacturing practices 
regulation applicable to most types of food processing rather 
than Issuing regulations by product type. 

o 	 The ROC Farmers' Association, Fisherman's Association, 
Vegetable and Fruit Marketing Cooperative. and other relevant 
organizations should work with consumer, industry, and 
goverment associations to develop a voluntary agreement or 
specifc laws or regulations if necessa y covering standards 
for transportation of food so that foods will not be 
contlminated by chemicals and/or Industrial wastes that may be 
carried in the es vehicle. 

o 	 To max ize the benefits that can be derived from public 
health' people at all govermental levels In the ROC, all these 
professionals should be organized by the Rational Health 
Adinstration to: (1) exchange information, and (2) develop 
model local regulations and Inspection guidelines that could 
be useti by provinces, counties, And municipalities. 
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" 
 A suitable division of the central agency-in-charge of food
 
safety should develop, collect, and disseninate food safety
and food handling guidelines to small local foo/I processors 
and mall food service orSanizationa. 

o 	 1Ue National Health Administration (NRA) and the Food and Drug
Bureau (FDB) should encouraga establishment of independent
food analytical service laboratories (perhaps affiliated with 
educational institutions) to provide services for small food
 
manufacturers and food service establishments. The NHA and 
131 sheuld establish an aoreditation proerm for such 
laboratories. 

" 
 A national food safety weak should be sponsored by the central 
'goverment each year to increase public awareness of food 
safety concerns. 

o 	 Programs for training and educating food workers and 
supervisors in manufacturing plants should be expanded. 

" 	 To encourage voluntary compliance with the 1975 Law Governing 
Management of Yood Hygiene, the National Health Administration 
should apply its penalty clauses In selected woll-docmented,
 
well-publicized cases representing frequent, typical food
 
safety problems. The National Health Administration ahould
 
employ food safety lawyers to adv'ion and assist ita technical 
bureaus on theea enforcement actions. 

" 	 The National Health Administration should establish an 
emergency action plan and train paraona1 to take the 
necessary steps in case of acute food-bornm threats to the
 
public health. This should include an around-the-clock office 
to coordinate the response to ouch eraeics and to supply 
correct information to the proper authorlties.
 

o 	 A national nutrition survey and eatIng pattern atudy are 
urgently needed to provide bad-line.inforrstion for food 
safety, risk assessment, and national nutrition guidelines. 
Such studies should be updated periodically. Sufficient 
financial support from the central goverrnt is easentfil to 
make a complete and meaningful study of thin typ to Improve
the food safety, nutrition, and health of all people In the 
ROC. ROC scientists should determine whether the normal ROC 
diet includes larger quantities of foods containinS dangerous 
additives than the standards set by international studea. 

" 	 Recently, considerable progress has been made in the proper 
use of food additives in Chinese food, but some foods theon 
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Ve recoeend that themarket coutai prohibited additives. 
onltional Health Admiuistration place furthar mephasei 

onforcement of the existing law concerning Inspection and 

regulation of food additivsa. Vs further recotand that the 

A -A M& raseive Ime-roomd Zvnldu to oupport related 
rwo:ch on Row safety rathods of analysis and surveys. 

Prograes sut be developed to aducte farmers, fishermen, 
tzanportc, as weil c prOCeOSoTc, servers, and sellers of 

food oi thair role in food *feity and protecting public 
holth. Joint nsatl2z &M conferewoo should be held betmen 

the Wziaosa Associatloa, tb1-a Veheaaulis Association, FVI, 
IA, TU, &rnportassociations, a d Industry groups to 
develop such proigme. 
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CTAXIA ION AND FWOD P0180I3IG FLrLOw-U1TAU OW 4: 

1. IngelCo-chitimws: Chi Syl Rorng and Ronald 

Accordlng to Task Group 4, ROC officials responsible for food 
safety must be able tot 

o 	 Elminate chance of food contamination by control of bulk 
Imported products, particularly industrial oil which In the 
10 s sometimes diverted to use as a food product. 

a onoe l duestic food produatioa through Inspection by lDI 
permooel empowered to ater all food processing plants ad 
rample producte. Inspection persoanel must have vel'-definad 
food safety standards and be trained In their application. 

o 	 Carry out fast, accurate laboratory tests, using vll-trained 
personnel. These tests must be able to discover containation 
in time to prevent contaminated food. frm being widely 
distributed to c€nswuers. 

0 leact quickly and effectively to recognize, diagnose, and 

contain food poisoning outbreaks. 

This task group made the following reccomendations: 

o 	 Industrial oil should be declared unacceptable for food use. 
A11 Imported oil to be used for food should carry some 
certification from the country of origin stating that It Is 
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edible. Oil that is not intended for food use should be
 

traced in some way to prevent it from being diverted to food
 

use.
 

o 	 Edible oil that ban been used, for example, for frying food, 

and 	is therefore no longer suitable for food use should be 

downgraded to inedible oil uses and research should be
 

continued to find the most economically advantageous uses for
 

this oil.
 

" NHA inspectors should have the power to enter and inspect all
 

sourcesed wsll &s to seine contaminated food. County
 

inspectors should cooperate with the NU in this work.
 

" 	 Drug residues in food-producing animals should be regulated by
 

the National Health Administration so that residues
 
originating from medicated feeds and animal drugs can be
 
better controlled.
 

Action and/or tolerance levels should be established for
o 

pesticides, antibiotics, and other contsinants with
 
particular consideration being given to susceptible
 
populations. Coupled with the determination of these levels,
 
a surveillance (monitoring) methodology for measuring 
ontsmination In foods must be developed to enforce the limits 
set up. 

o 	 Levels approved by the ROC National Bureau of Standards and 
methodologies for analytical procedures developed by IDB 
should be established and certified so that they can be 
followed consistently by countr offices of 1DB regional 
laboratories. Responsibility hould be assigned to one 
authority such as the ROC National Buzeau of Standards. 

The U.S. FDA Program Hanager System should be investigated to 
judge vhether this is a suitable method of coordinating 
multidisciplinary projects in the PDB. 

o 

o 	 A protocol covering areas of mutual interest in the 
furtherance of food safety should be explored by the ROC and
 
the United States.
 

Since impure water can enter food from many sources, it is
 
necessary to protect the safety of ROC water supplies.
 

o 

o 	 To keep chemical contaminants out of the food supply, 
-enviromental pollution must be monitored and controlled. NHA 
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should set up a budget for such a program of systematic 
envItomuntal monitoring. 

" 	 ScIentific personnel will be needed on a continuing basis for 
these msontoring and testing prograss. Thus the Ministry of 
Education should consider encouraging education in 
enviromental health in the country's schools and universities. 

" 	 The recmendtion of Task Group 1 that FDA train ROC 
personnel both in the United States and In the ROC In order to 
provide personnel in the imaedlate future to staff these 
programs, is noted and endorsed. 

o 	 A central authority toxicology unit should be st up to 
function In risk assessment and evaluation In the food area. 
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U.S. ?.SKUWWN3 TO TASU CDUPS 



- 27 -

THS DRVLOKUNT OF U.S, FOOD LAWI 

Peter 3%matt
 
Fartner$ Covington &Buling, Lawyers
 
Vashiagton, D.C.
 

The content of a food lav is for less importi Rople 
and enforce the law. Enforcement officials mustwho interpret, apply, 

to get the job dorn.be well trained and exist In sufficient naumbers 
Without enforcoment, any law is useless. 

and sanitation are most ImportantThe basic principles of hygiene 
water and milk suppl9,e.- has been thefor. the 30. ,Clealas up U.S. 

Food and DzW4: AdLminstrationmost Important contribution of the U.S. 
the standard of living In

(FDA) and its predecessor agencies to raising 
Some of the subtle and sophisticated concerns nowthe United States. 

expressed In U.S. laws and regulations are not Immediate problems In 
the IOC. 

exactly.The IMC must be careful not to emulate merican food la 
The ROC is quite a different country from the United States, and 
adoption of U.S. laws and regulations wholesale would be Inappropriate. 

Deol is a brief history of the development of U.S. food law, and 
misbranding,a discussion of three of. Its essential elements 

adulteration, and most Important, enforcement. 

HISTORY OF FOOD AND DRUG GULTION 

Food and drug laws are mong the oldest forms of government 
regulation; for exmple, the NtSma Carts has provisions covering
 
standard weights and measures.
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English statutory and camon laws regarding adulteration and 
sabramding were brought to the American colonies st the time of 

settlement. Early erican food laws developed first at ci y level, 
and later at .ouaty, state, amd federal levels as techniques for 
transportation and preservation of food were developed* 

The 1683 Tea Act, the first basic federal food safety law, was 
passed to prohibit the admixture of chemicals or other deleterous 
substances with tea. An A890 Federal Export/Import Act was importent 
In the development of federal food lava it prohibited Importation of 
food containing any ingredient "Injurious to health." 

Comprehensive Federal Food and Drug Statute 

The food law passed in 1906 was primitive by present standards but 
contained all elemants regarding adulteration and misbranding that 
remain the backbone of today's law. It prohibited false or misleading
labeling and addition of deleterious substances. Enforcement included 
everything up to and Including criminal prosecution. The sane 
principle of criminal liability that exists today existed at that time, 
namely, liability without fault. There was no need to prove that the 
Indivi4ual who violated the statute knew or intlnded to violate the 
law-all that needed to be proved was a violation. 

That law worked very well for some 30 years. ith a few minor 
changes that law would be quite sufficient today to regulate the entire 
U.N. food supply. And that law would be sufficient, i# my judgement, 
for any natic concerned about sanitation and hygiene rather than the 
latest new information about esoteric food additives. 

In 1938 the 2aw was completely rewritten.- The 1906 act usq
repealed and the 1938 Federal Food, Drug, and Commetic Act took its 
place. Changes that uera made included recognition of two types of 
food constituents: natural or inherent food constituents, and 
constituents addei to food. These two types were dealt with in 
dilferent eays in the 1938 law. The 1938 act.stated that natural 
components of food would be "adulterated and Illegal" only if the 
government could prove that they "ordinarily rendered the food 
Injurious to health." For added constituents, over which greater 
control can be exercised, a tougher standard of safety was 
established. Added ingredients are considered injurious if they "maE 
render the foodIinjurious to health." U.S. consumers are willing to 
accept a greater degree of risk from a natural constituent of the food 
supply than frown an added constituent of the food supply.
 

One other major change in the 1938 law was the development of 
sophisticated lsbelng requirements.. Under the 1906 law there was no 
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affirmative labeling requirement, that is, food could be put on the 

market without siving anything on the label. In 1913, the law was 

mended to requiro net quantity of contents. The 1938 law requires net 

quantity of contents, a stAtement of ingredients (it does not specify 

descending order of predcinance-this is found in the IDA 
name of the 	manufacturer, and the name ofregulations), the and address 

the food. 

Negative labeling requiremeuts were also instituted. The law 
introduced a requirementprohibited false or misleading labeling, and 

chat material information needed by the consuer in using the product 

The failure to reveal material facts becamebe included on the label. 

a violation of the law.
 

In 1973, the FDA required nutrition information on the label.
 

was Imposed by FDA on theTho.i requirement, not in the 1938 statute, 
the failure Lo put nutrition information on the label was a
Li...j that 

Informationviolation of the provision of the law regarding material 


for consumers.
 

Under the 1906 act, no food standards-general statement of what 
1906 actfood should contain-existed. In 1930, Congress amended the 


on a voluntary basis food standards
and permitted industry to use 

developed by the U.S. Department of Agriculture's (USDA) Bureau of
 

authority for FDA to promulgate
Cheaistry. The 1938 law included 
mandatory standards of identity for food.
 

Since 1938 there have been more than 40 separate changes in the 

Federal Food, Drug, and Cosmetic Act, not all related to food. The 
to food labeling have basically remainedstatutory provisions relating 


unchanged. All the new requirements have been added by regulation
 

without any change in the otatute. UimLlarly, the provisions In the
 
-

law relating to naturai constituents of food and their safety have not 

The regulations for added food constituents
been changed since 1938. 

have changed four times. In 1954, the Miller pesticide amendment set
 

up a specific procedure for setting tolerances for pesticide residues
 

on raw agricultural commodities.
 

The 1958 Food Additives 	Amendment was designed to control 
In 1960, the Color Additives Amenamentingredients added to foods. 


dealt with the safety of all colors added to food. The 1968 Animal 

Drug Amendments dealt with ingredients given to food-producing animals
 

and therefore found as a residue in human food. 

FOOD HISBRANDINC 

There are two elements to food labeling--economics and safety.
 

Today's food standards exist solely for economic reasons-to define
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food in a way that meets the economic expectations of producers and 
consumers. Likewise, net contents and the name and address of the
 
manufacturer are on the label for economic reasons. 
The rationale for 
a statement of ingredients on the label is partly economic--so the 
consumer will understand what he is getting-and partly safety-in the 
event the consumer has a known allergic reaction to an ingredient in 
that food product. Nutritional information is on the label partly for
 
economic reasons--to show the value of the food--and partly for health
 
reasons. Labeling can be used for important health messeges. For
 
example, American food products containing saccharin show a warning

that saccharin causes cancer in toot animals. Nevertheless, food
 
labeling is not the major way to deal with food safety problems.
 

FOOD ADULTERATION
 

Food adulteration provisions of the 1938 law govern three types of
 
adulteration: economic, esthetic, and hazardous.
 

Economic adulteration is the oldest form of consumer
 
fraud--watered milk, for example, is not a health problem but it is a
 
economic problem and is prohibited by law.
 

Esthetic adulteration involves more analysis. Under Aerican law, 
food that contains any filthy or decomposed matter, or that is"otherwise unfit for food," is adulterated and therefore illegal.
 
(This is true even if the food is absolutely sterile and presents no
 
health problem.) These esthetic provisions in the law protect the
 
consumer's sensitivity and his health. Consumers are more concerned
 
about filth in food than they are about food additives that may produce
 
cancer. To the extent that these requirements of the law merely

protect human sensibilities, they must beccme increasingly suspect in
 
our societyland around the world. Soon we wil not be able to afford
 
to throw away good food merely because it contains a small amount of
 
filth. Hojever, in many areas of the world where hygiene is not
 
adequate, filth may not only offend sensibilities, but may contain
 
contaminants that present health problems. Esthetic adulteration
 
provisions deal more directly vith human health problems when applied
 
in developing countries, and will be much more Important there than in
 
the United States today.
 

Any food held under insanitary conditions that may present a
 
danger to health Is adulterated and illegal. The FDA has taken most of
 
its enforcement action under the "insanitary conditions" provision of
 
the food law, which is the backbone of food and drug protection in the
 
United States.
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Regulation of added poisonous or deleterious substances has been a 
food safety for the past 10 years. Developingburning issue in U.S. 

countries, however, should probably devote 99 percent of their 

resources to dealing with insanitary conditions, with emphasis on basic 
of potential
sanitation and hygiene, and 1 percent to the subtle issues 

harm at some unknown future date from food additives. Solution of 

iusanitation problems will result in a higher quality food supply than 

experimentation with an emphasis on food additives. 

Food additives include basic components of food and other items
 
Indirect
such as preservatives, emulsifiers, fillers, colors, etc. 


food additives Include things that come in contact with food such as 
pesticide residues, and animalthe container. processing machinery, 

laws have treated these different substances on an ad
drugs, etc. U.S. 
hoe basis. 

A food safety law should also include an escape hatch-a way to 

allow some Ingredients in food that cannot be banned because of their
 

Tolerances for these ingredients in
Importence to the food supply. 

food can be set. For example, if a tolerance of 0 percent for
 

aflatoxin in peanuts were set, about 80 percent of the American peanut
 

supply would be considered unsuitable for consumption. FDA uses the
 

escape hatch to say that peanuts are a recognized part of the food
 

supply and sets a tolerance for aflatoxin. A food law that does not
 

provide for exemptions as well an rules will not be functional.
 

ENFORCEMMIT
 

Four major
 

enforcement methods exist under U.S. law.
 
Raforcement is the key to making the law work. 


Inspection of food plants and warehouses for Insanitary 
conditions, good manufacturing practices, and generall7 recognized
 

principlee of hygiene and sanitation is the first method. In some
 

countries (but not In the United States) authorities can also look at
 

records kept by the food manufacturer.
 

Analysis of products, including checks for filth, microbial
 

contamination, decomposition, toxic substances, etc., may be performed
 

without access to records or inspection of the factory.
 

After violation has been found, formal legal action can be brought
 

or informal enforcement methods used. Three methods of court
 

enforcement action are possible: 
 seizure of the product, irsuance of
 

an injunction against the illegal activity, and criminal prosecution by
 

fine or jail sentence.
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Informal enforcement action is often used instead of formal action 
because it Is more efficient and less expensive. Letters to violating 
companies, recalls, and publicity, the most potent weapon of all, are 
informal enforcement tools. 

CONCLUSION 

One must not be misled by the complexity of American food safety 
laws, a very few provisions of the law would be quite sufficient to 
regulate the safety of all foods. One must also not worry about 
details of wording and proliferating provisions. Often a single 
sentence or phrase will represent most of the FDA's effort to protect 
the American food rupply. Those who handle enforcement will make the 
law work.
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UTORCINT O FOOD LAWS
 
THROUGH R GULATIONS
 

Taylor H. Quinn 
Associate Director for Compliance, Bureau of Foods 
U.S. Food and Drug Administration 

A good food law sets up the basic structure for po!;ection of the 
public. A food law with a great wealth of detail can create more
 
problems than it solves. It Is difficult to change a law once it Is 
put on the books, even when It becomes archaic. The law should be kept 
reasonably simple, and then enforced by a series of regulations. 

Regulations should be written so that the regulated industry and 
law enfrcement officials charged understand what is expected of each. 
Most often, industry will obey regulatione if they understand what they 
are supposed to dot however, some regulations are so complex that no 
one understands them, and it is difficult to convince anyone to obey. 
The enforcement agency must be willing and able to enforce the 
regulations. If some producers in an industry obey voluntarily while 
their competitors do not, and the violators are not penalized for their 
practices, soon none will follow the regulations because they cannot 
compete economiclly. Everyone uat understand that the regulations 
will be enforced. Often the promise of enforcement Is enough. 

Regulations in the United States are formalized, and they go 
through a rule-making procedure, either with or without public 
hearings. Regulations in the broader sense are anything put in writing 
to implement the law, and may take the form of regulations, guidelines, 
or statements of policy. Regulations are easier to amend than the law,
 
guidelines easier to amend than regulations, and statements of policy 



- 34 ­

are probably easiet of all to emend. In establishing regulations, one 
sust consider which form to use, bow often the regulation might be 
revised, and the stage of development of the enforcement structure. 

Procedural regulations will Include methods for changing
regulations when necessary, a mechanism for Informing people when 
regulations are changed, and methods for informing industry how it will 
be regulated--how and when Inspections will be made. 

These regulations also detail the authority of law enforcement 
officials, methodology for Inspection@, sample collection including 
payment for samples, sample analysis methods, reconditioning of 
violative lots, appeals, and warranties. Imports and domestic goods 
are treated similarly in the United States but not necessarily in other 
countries; establishent of separate regulations for these two types of
 
goods should be considered.
 

Additional types of regulations may be needed for food sanitation 
or hygiene, pesticides, food additives, environmental contaminants, 
food standards, and labeling and packaging. These overlap to some 
extent, and some can be used for more than one purpose. 

Food sanitation or hygiene regulations are an Important category.
is.ic'r-rers vwed guidelines for production of different kinds of 
goods. A reasonably detailed set of good manufacturing practices
controlling avoldable problems is necessary for sane products.
Tolerances for unavoidable filth may be dealt with In regulations.
Tolerances for pathogenic bacteria such as salnonella must be 
established. Control of bacteria that are not uecessarily pathogens 
may assist In the control of pathogens. In establishing sanitation 
regulations, the mount of food a country Is willing to throw away for 
esthetic reasons must be considered. 

Pesticides are a mix blessing--without them food production Is 
lower, and food contains more filth. With pesticides, inherent safety
problems such as long-tern toxicity and daniger to farm workers must be 
considered. Positive controls for psticideuse should be established, 
Including labeling to ensure proper use. 

In the United States, food additives are substances added 
deliberately to food either by direct or indirect methods. Other 
definitions of additives are used in other countries. After carefully 
defining what will be considered a food additive in a particular
situation, sechanims to control, but generally not to prohibit, them 
should be established. Control may be positive or negative; levels of
 
decision must be established, along with the means of performing 
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toxicity tests; standards of evaluation of toxicity tests must be 

chocen. These questions Invariably come up, and they are easier to 
deal with If gaidelines have been out in advance. 

are accidental contaminants. 
Afletorin, polychloriusted biphenyls (PCBs), zercury, cadmium, lead, 
etc., afe showing up in the food supply. Each country must decide 
whether It will set limits for these contaminants, and at what level. 

The lower the guidelines are set the more food will be thrown away. 

Enviromental contaminants 

Food standards were originally dosigned to prevent adulteration of 

basic comodities. Over time, standards have become move 
sophisticated, and are now also used to protect industry ftom 

that look, smell, and taste like thec~epottors who can produce foods 
lieu oforignal food but cost less. Food st daro- can be used in 

food additive regulations to prevent addition of deleterious 
chunkala. They are also an easy way to adA nutrients that certain 
populations lack, and, further, may be used for quality control. 

Labeling and packaging regulations are primarily economic in
 
nature rather than safety oriented. Storage and preparatiou
 
instructinen are Important labeling requircauts for safety. 

Further details on much of this discuasaou can be found in 
National Food Control System, published byGuidelines for an Effective 


the ood and Ariculture Organization of the United Nations.
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33UCTU3 AND TTL.S OF TICHNCL AND SCIITMIFIC 
?mguW UQzU TO 1I"IM FOOD LM 

Antbouy C. Colesta 
Leatcate Director for Field Support
U.6. Food ani Drug Ainistration 

WIthout the proper umber &ad types of esforcesment officials,
incAuding Zspe sr,fnvestigators, analyts, and otl-r experts to.
(Adfee eguatI.ma, 7 regulatious are meaulMrlos. 

, s LiM it Aw s Ue, and Coste Att ws passed In 1906,Dr. Hmuy V . d2l not tAve the resouces to eawry out tba Lw as he
bo$,ad* M sM his profew1oel staff of abut 12 served as Inspectors
arA ansn te. Tbo7 erav the country making Inspections ad
collecthV plea for latr laboratory awlysis. 

The prest Vol. Food and Drug dfdialstration (IMA) eofors ent 
st Wtre as efte a long wy £rod the days of Dr. WLlay. It nc has

hiU are"s& ednistrative, aspectlomal, aw !Lbaheory. i, PDA Is 
resposIble for six prinary product arev~st NMo, dikugs, radtalogical,
products, b1oloscran weteluazy medical pwoucte, and coseuics. Each
prodect a&a h. a bsrm that develop* the gencyOs policy for 
rogolatons of the prode,. The bureau 6taff Includes tehncal 
mzerts La its proact atma. These scientists c&Muct toicolo (.alstudies and e,8uatolaa,. clear fced ad,1tive and now drug petiti.a,
establlsb joltramots, damlop reaulotlca, aan provide the field forcevith tho needed uda ce to cam out the law ana iegulatious as the

*Ww,7 directs. hey alo emauavs tho nivitLes of the field force 
to 4etMI" etber itv activtles eantons to agency policies, and
they TGvA all regulatory actions. 

http:eguatI.ma
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FDl' ORGANIZATIONAL STRUCTURE 

Agencies responsible for carrying out food safety and sanitation 
laws could ba organized in many other ways. FDA's organization is but 

one example of an organisatLonal structure. The field support 
organisation I direct is patterned after our field organisation--each 
division and office has a specific responsibility. One responsibility 

is coordinating the activities of counterpart agencies at the state 

level to produce greater inspectional coverage. The office of resource 

planning and management is responsible for deploying field resources 
and for deve!.oping the agency's annual Implementation plan. 

When developing a food law one must determine how many food 
and what kinds of products theyestablishment exist, where they are, 

make--some type of registration requirement is helpful. The United 

States does not require its food firms to register. Whatever 
new firs or firms going out of businessintelligence is gathered about 

results from inspectional activities.
 

Each of the divisions--field science and technology, field
 

Investigations, regulatory guidance-corresponds to the operating
 
branches in the field district offices. They provide the field offices
 

with guidance In their areas of expertise.
 

The FDA has established 10 regional offices to provide management 

control over activities in the field organization. Each regional 
office in FDA could contain one or more district offices, which are the 

operating am of the agency. Resident posts may contain one or more 
Investigators and inspectors. FDA attempte to put field inspectors and 
invootigators as close as possible to the firms they will be 

to reduce travel time. PDA has a total ofresponsible for inspecting 
10 regions. 21 district offices, 2 stations (which do not have
 

laboratory capability), 18 district laboratories, 7 specialized
 
laboratories, and 126 resident inspection stations.
 

The regional office oversees district offices, and is an
 

administrative arm 
 for each of the district and specialized
 
laboratories' functions. The district director is the chief
 

administrator responsible for carrying out district activities on a 
day-to-day basis. Planning for inspectional activities is conducted at 
headquarters, and execution is carried out at the local level.
 

STAFF LEVELq AND TRAINING 

Inspectors and Investigators
 

The FDA's investigators are its eyes and ears-they are on the
 

firing line, making inspections, detecting violations, determining
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whether or nor proceduires and process conform to good manufacturing 
practices. There have never been enough Investigators and Inspectors 
to carry out all the agency's duties and responsibilles. The annual 
plan must be a consensus, and agency management must be Intimately 
involved I its development. 

A career ladder exists for investigators and-inspectors.
Inspectors, who need not be college graduates, can progress up to the 
district director level through a series of educational, training, and 
experience opportunities. Invescigators, called consumer safety
officers, must be college graduatas with a bachelor of science degree
in one of the physical sciences, and a minimum of 30 semester hours of 
science. They start at md-level grades. A new investigator spends a 
minimum of 6 months of intensive training in investigative techniques,
Including classroom instruction by experienced investigators from the 
local office, college and university courses; a series of demonstration 
exercises with an experienced investigator; and law lectures given by
either his supervisor or an experianced investigator. For on-the-job
experience, new invastigators are sent out with experienced 
Investigators to a proper inspection. 

FDA Investigators are responsible for inspecting food and drug
firms, biologic firms, manufacturers of radiation-emitting products, 
cosmetics, etc. They do not begin to specialize until they reach the 
upper grades of the Journeyman 13val, after several years of intensive 
experience in investigations. 

It is assumed that an investigator can be trained to become an 
evidance developer. An individual with a keen mind and the ability to 
search, doctment his findings, and present them to his supervisor and 
the administration in an understandable and clear fashion Is needed.
 
In court, the investigator is responsible for testifying about his
findings and convincing the court and Ju17 that they are sound, based 
on his documentation. 

A number of very technical courses have been developed for FDA 
staff. Courses In basic food technology, laboratory food technology, 
and demonstration food technology are provided, as well as a 
university-level bacteriological sanitation course and demostration 
inspections. University-level courses in low-acid and canned foods 
cover process development, procrao evaluation, and can seeming
technology, including tear dova and seam evaluations. 

"Hazard analysis and critical control point" (HACCP) is another 
technique used to train more sophisticated inveatigators. This 
technique identifies the points in a process where experience has shown 
that the process is not controlled and could go astray, producing 
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hasardous products. This procedure requires the identification of
 

these critical control points and evaluation of the entire process.
 

These are examples of training provided in the food investigative 

area. Comparable courses are used in other product areas such as drugs 
and veterinary medicine. 

Analysts
 

The laboratory or the analytical force is more diverse than the 
investigative force. Analysts must have a chemistry degree with at
 

least 30 semester hours in chemistry, and must go through an intencive 
6-month training program Including steps and exercises to demonstrate 
certain analytical principles. On-the-job traicing requires him or her 

to use various methods from the U.S. pharmacopoeia or the association 
of official analytical chemists. The specialized training offered
 
analysts Includes sophisticated assay techniques, entomology
 
sanitation, microbiology sanitation, pesticide analytical work and work
 
associated with the detection of environmental contaminants. The 18
 

can 
analyze an array of food and drug products. A number of specialized 
laboratories concentrate on such areas as microbiological analysis of 
food products and radiation-emitting products. Other research centers 
'have recently been established to detect a whole array of environmental
 

general laboratories now located throughout the United States 

and elemental contaminants and drug residues. 

FDA constantly needs new, updated equipment to detect and identify 
levels of contaminants found In food products. Sam laboratories are 
equipped with nuclear magnetic resonance techniques and procedures; 
some with mass spectometry, gas chromatography, and liquid-liquid 
chromatography; and all have modern analytical tools. 

Compliance Officers
 

In addition to conducting inspections and determining whether 
firms are in compliance with the rules and regulations, investigators
 
are also responsible for collecting samples for laboratory analysis.
 
The results of the sample analyses and Investigational findings are 
reviewed at the local level to determine the agency's course of action
 
to either enforce or correct the problem.
 

A total of 84 compliance officers are selected from the ranks of
 
analysts and Investigators to determine whether or not a violation
 
exists and what course of action the agency should recommend. These
 
officers participate in advanced law courses and annual seminars to
 
keep the abreast of changing rules and regulatx.ons. After officers 
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examioe the lnpectional and analytical findings, their recommendation 
Is sent to the bureau responsible for that product where it is reviewed 
by bureau compliance officers, and in sqe instances the bureau 
scientists if a specific issue is at question. They will either concur 
or reject the recommendation. If they concur, it proceeds to the next 
leve& of review, the office of the comissioner. I approved, it* 
proceeds to the Department of Justice. 

UNIFORMITY 

In any enforcement structure there must be assurance that the law 
is carried out uniformly, that is, inspectors and Investigators In San 
Francisco should corduct the same quality of inspection as those in Nov 
York and their findings should be treated the same way. Regulations 
and laws must be interpreted and applied using the sane base and the 
same criteria. 

There must also be general uniformity in the application of 
sanctions when problems that arrint agency action are found. The 
headquarters structure works hard at assuring this uniformity by 
providing field staff guidance and training. While over the years 
science and the law have become more complex, requiring a shift of 
resources from the field to headquarters, it is incumbent upon the 
enforcement authority to ensure that adequate resources exist to 
enforce the regulations. 



-NVOU&TICH SYSTES 

C. Jelleff Cart
 
Scientific Counsellor
 
Fod Safety Council
 
Washington, D.C.
 

The Increasing capability to analyze, detects and identify mall 
amounts of chemical'substances in foods has led to questions about the 
safety of such substancee. 

Where does one obtain the information for addressing these 
questions? The scientific literature is the immediate source, but 
locating specific toxicologic information may require an Intensive 
search. Some sources already exist for searches; toxicological 
literature contains Information about hundreds of thousands of 
substances. NHnver, such of It is not of a quality to pemit a final 
Judment-about the safety of certain food ingredients. One is always 
forced to make a Judicious evaluation of the quality of tte 
inforation-its'a extent, and when and how well the work was conducted. 
Tha quality of the material must be also evaluated for validity and 
methodology due to the rapid advances being made in analytical
 
chemistry. 

The National LIbrary of Medicine has maintained a toxicology 
program for some years; it Is a good way to assess information 
quickly. Computer printouts on a particular substance will list all 
publications in any given year relating to the toxicity and animal 
studies of the substance. The Information is for recent years only; 
there are other ways of searching the. older literature. 

The U.S. Vstlonii Technical Information Service, which also 
conducts infomation searches on request, compiles all information 
accumulated from goverument'reports and study contracts. For example, 
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ae of their recent announcoment lists under "Foodo patents related to 
the treatment of cured seat products and reviews of food processing 
techniques and safety factors in mail canning factories. 

The Chemical Abstracts search service of the American Chemical 
Society as also an exelleut source. Food toxicity In one of their 
specialty areas, and for a modest fee, they vii provide a printout of 
the references cited In Chemical Abstracts an a particular subject. 

I would like to describe briefly a review by the Federation of 
American Societies for hxperiental Biology of the "generally
recosnised as safe" (GRAB) substances. Substances that have been used 
traditionally In foods for many years were designated In the law as
"generally recognised as safe." About 10 yearn ago the safety of these 
GRAS substances was questioned. Who says they are safe? Why are they 
generally recognized as safe? At the request of the U.S. Food and Drug
Administration (FDA) the Federation assembled a Select Comintee an 
GRAS substances that is just concluding its review of the evidence on 
several hundred food ingredients. To date, reports on 415 substances 
have been published, The comittee had a difficult task because it was 
asked to give an opinion on the safety of each food ingredient based 
upon rather insufficient evidence--there have been relatively no nodern 
toxicological Investigations of these substances. The coomitteo 
struggled with this problen and developed a satisfactory progrm. live 
definitive conclucions were developed which say be useful as we 
consider the ROC food supply. The committa's report on each of the 
GRAS substances provided the FDA with an aunlysis of all relevant 
scientific data and an opinion leading to one of the foUowing
conclunionst 

0 	 There is no evidence in the available information on substance 
"" the dmon trate@ or suggests reasonable grounds to 
suspect a hazard to the public when it is used at current 
levels or levels that might reasonably be expected in the 
futire. (The PDA allowed such substances to continue in GRAS 
status with no liitations other than good manufacturing 
practice.)
 

o 	 There is no evidence in the available information oan the 
substance that demonstrates or suggests reasonable grounds to 

• 	 suspect a hazard to the public when it ie used at levels that 
are now current and in the manner now practiced, hewever, it 
is not possible to determine without additional data whether a 
significant Increase in consumption would constitute a dietary 
hazard. (The FDA allowed such substances to continue in GRAS 
status with limitations on the amourt that can be added to 
foods.) 
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" hile no evidence in the available Information on the 
substance demonstrates a hazard to the public when it Is used 
at levels that are now current and In the manner now 
practiced, uncertainties exist requiring that additional 
studies be conducted. (The FDA issued an interin food 
additive regulation requiring a comitment that within a 
stated period of time the necessary testing be undertaken. 
The substance could be continued in GRAS status while the 
tests are being completed cnd evaluated.) 

4" 	 The evidence on the substance Is sufficient to determine 
that the adverse effects reports/ are not deleterious to the 
public health, whan It Is used at levels that are now current 
and in the manner now practiced. (The FDA could establish 
safe usage conditions or rescind its GRAS status. Interested 
partles may subait petitions establishing conditions for safe 
use.) 

o 	 There i insufficient information available to give any 
evaluation on the particular substance. 

These five conclusions were worked out over a period of time and
 
proved to be quite satisfactory to all parties.
 

The manufacturers 2f the products and consumers, both of whom have 
Interests in the products, sought an opportunity to review the 
committee's opinions. Therefore as each draft report was made 
available, an open hearing was held so that all could make their views 
known* Additional information often surfaced at these hearings which 
led the cImittee to revise its tentative opinion. The final report to 
FDA reflected the input from the hearings. 

One 	 confounding factor in food tafety regulations is the level of-, 
Sconsumption of a given Ingredient. Sn pharmacology, one deals with 
effects of drugs where the accurate dose is usually known. However, 
with food substances, so little Is known about who eats what and how 
such, the "dose" of any given food or food ingredient Is difficult to 
ascertain. The level of consumption by the public as a whole and 
.individually is a crucial issue In any toxicological survey. One 
cannot divide total mount consumed by 220 million people to determine 
Individual consumption. Special groups, such as children, the aged, 
and pregnant women, nust have special considerations; It is important 
to know what those individuals will consume. This question has not 
been adequately addressed in any recent review. 

Following my work with GUS review, I assisted the Food Safety
 
Council in developing a protocol for food safety assessment. A
 
coIittee composed of prominent scientists worked for 4 years to
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produce a proposed system of food safety assessment which seeks to fill 
In the deficiencies of the GRAS review and specify the kind of 
toxicology Information needed to make a fair and proper judgment of the 
safety of a good Ingredient. This report addresses such Issues as 
legal stiMars, quantity of a substance Ingested, acute toxicity 
studies in animals, utagenicity testing, chronic toxicity testing, and 
concludes with four mathematical models for assessing the potential 
hazard of a food substance based upon the model that best fits the 
toxicololcal data available. There are a number of difficult issues. 
One is the fact- that our toxicity information Is usually based on 
studies In anImsals which must then be extrapolated to man. 

NOTEs Dr. Carr provided workshop participants with copies of the 
following Pool and Safety Council reports: Proposed Syst= for Food 
Safety & Assesment, Final Report of the Scientific Committee of the 
Food Safety Council, June 1980; and Principles and Processes for Making 
Food Safety Decisions, ]Report of the Social and Economic Committee of 
the Food Safety Council, December 1979. 
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WI)DSTY'S RESPONSE TO CONSUMER CONCEUS 

Channin H. Lushbough 
Vice President, Quality Assurance and Regulatory Compliance 
Kraft, Inc. 
Glenview, Ilinois 

Indu' try feel@ voluntary compliance is very Important In 
saintalnin product standards. Although Kraft Co. has 10 full-time 
inspectors, 1,262 government inspection visits were made to Kraft 
plants and warehouses during 1980, or 10 times the umber of In-house 
inspections made. In-house inspections are more detailed, however. 

Three major issues are considered in thit presentations 
(1) con mer complaints, (2) out-of-specification materials, and 
(3) serious product quality defects. 

COmmiE COMPLAIZTS 

Kraft Co. is in business to serve its cuotomers, and to satisfy 
conumers with the consistent quality of its products. Uhin a food 
processing firm fails to satisfy Individual consumers and serve its 
customers well, that business fails in its purposes. Should this occur 
frequently, permant business failure vill result. 

Because consumer satisfaction and customer service are essential 
to contiag sles and profitability,, every consumer complaint must 
receive thoughtful consideration and effective response. It must also 
be reviewed within the company for whatever product quality 
Asplicatlous it may bear. A consumer complaint is a signal that 
smething may be wrong. It i important to listen when consumers stop 
in at a office or plant, telephone, or complain In writing. 
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product or its package has exhibited aIf it is clear 'that a food 
sigpficant quality defect, it is essential that it be obtained for 

exmination and laboratory evaluation if possible. Because some foods 
If,
are perishable, the consuaer nay have discarded the remnants. 


however, the package is still available, the production lot code should 

be obtained and shelf samples of the lot evaluated. If there is enough 
of a ample left after an In--huse examination, several nonexperts 
could be Invited to try it too. Some flavors cannot be detected by all 
people. If the product bears such a flavor, and It is unattractive and 

unacceptable to those who cat. taste it, the future sales and 
profitabillty of this product cre in jeopardy. 

In short, consumer coments on the quality of products often 
provide the first inkling that the quality a company has worked so hard 
to provide is not being delivered for consumer use and satisfaction. 
Because they serve as an early warning, consumer complaints,mrit 
prompt evaluation. They may provide clues to significant product 

quality defects which are apparent in the home, but which a quality 
control program was ot designed to detect in the production plant.
 
Consumer complaints say thus lead to improved quality control
 
procedures, such as more extensive evaluation of shelf life samples.
 

OUT-O-SPKCIFICATION MATERIALS 

Specification limits and acceptable ranges define the quality of 

each ingredient used to prepars and procoa a food product. For 

purchased materials, a company may test every lot for every 
specification parameter when it is delivered and before it is ued. 

If a material has a long history of meeting all'specifications, 
quality control tests could be run only on every tenth lot, while 
continuing to do one or two check tests for Identity and for another 
fundamental characteristic or two on every lot. Eventually, however, 

your supplies could mistakenly ship a lot that Is "out-of-spec"; or 
much worse, a shipment that is another material altogether and 
mislabeled.
 

Consider, for exmple, an ingredient-a free-flowing,powder-that 
when mixed with water under controlled conditions is to disperse 
without lumpe and rmstn suspended after 12 minutag at rest. What if 
this ingredient falls gSI-ispersibility test? Since it came from an 

outside supplier and does not meet spcifica;ions, the following
 
alternatives are available:
 

o Daturn the shipment to the supplier, freight collect; or
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"Blend off" this lot, mixing it in at a 5 percent or 
10 percent level with other satisfactory lots, provided your 
quality control laboratory has evaluated this procedure In 
advance and found that it results in a finished product that 
mets all specifications. In this case, the supplier must be 
informed of his product quality defect and assurances should 
be obtained that this situation will not racur. 

0 


When out-of-spec, In-process goods and finished products are 
produced In one's own plant, they cannot be returned to the supplier.
 
What steps must then be taken? First and most important, it must be
 
ascertained that there is no health hazard associated with failure to
 
mest specifications. One must be equally certain that its further use 
does not cheapen the finished product to the point it is deceptive or 
fraudulent. 

When one Is absolutely certain that there Is no health hazard and 
-no economic cheat, one could either (1) rework the product, if past 
experience shows the materials can be reworked successfully; (2) "blend 
off" the product, which may be less costly, even though logistically 
more complicated than rework; (3) downgrade the product to animal feed 
when neither rework nor blending off yields a fiaJhed product that 
meets your specifications; or (4) destroy the Iroduct, which is the 
most costly and wasteful alternative. These a'.ternatives assume, of
 
course, that specifications are drafted proper.ly.
 

Whenever specifications cannot be set routinely and repeatedly, 
perhaps the specs are Impracticably tight. Administrative review and 
internal controls on preparing and revising material specifications are 
exceedingly Important parts of the whole process of establishing 
finished product standards and effective quality control. 
Specifications should not be revised lightly. 

RECALLS, HOWE WITHDRA LS, AND STOCK RECOVERZIS 

In an Imperfect world, every food processor will occasionally
 
produce a lot of a product with an undetected but serious quality
 
defect. For whatever reasons, the sampling plan on which the quality 
control test schedule is based failed to identify a defective product. 

The U.S. Food and Drug Administration (FDA) has categorized the
 
Increasingly serioas levels of such defects as "stock recovery,
 
"market withdrawal," and "recall." Stock recovery goes into effect
 
when a defective product has never left the producer's control. For
 
example, the packaging quality laboratory may discover that samples 
from production between 11 a.m. and noon show inadequate sealing of the 

http:proper.ly
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flexble film. Meanvhile, no shipments of this lot have been made and 
the 	stock Is simply recovered from the warehouse for repackaging. 

Market withdrawal is initiated when a defective product has left 
the produeer's control and entered the marketplace, and when the 
product defect represents no significant hazard to the public health. 
A product is defective due to age, as for example bread or milk, the 
removal and return of such products from the store shelves fit the 
technical definition of market withdrawal. Stale bread or sour milk 
will not enhance a company's reputation with consumers, but they do not 
threaten health. To use FDA's terminology, the product defect that 
leads to a market withdrawal Is not an "actionable defect" under the 
federal Food, Drug, and Cosmetic Act; that is, DA will not take legal 
action against the product, or Its producer or distributor. 

Whon a serious product defect occurs involving a significant 
health risk or some other "actionable defect," a recall begins 
Ismediately. If the risk is llfe-threatening, it must be announced to 
the general public, cons-mers must be urged to chock their pantry 
shelves, freezers, and refrigerators-for the particular lot(s) involved 
and return all that is found to their retailers for exchange or 
refund. If lesser degrees of risk to the public health are involved, a 
product may be recalled only from retail store shelves and back rooms 
or perhaps only from the warehouses operated by the company's custcears. 

Planrins for a Stock Recovery
 

Few quality control systems are complete, 100 percent 
before-the-fact operations. In particular, evaluation of the integrity 
of final packing necesaorily occurs after the product is packaged. Or 
for such products as cottage cheese and yogurt, bacteriology test
 
results are available only two or three days after the product has beep
 
produced, at the earliest. The occurrence of an isolated defect in a 
small proportion of a production lot Is also common but infrequentl 
such defects slip through between quality control samples.
 

Regardless of the seriousness of a product defect, stock recovery
 
is rather simple, since none of it has left the producer's control.
 
Planning an effective stock recovery requires
 

o 	 Good production lot identification: every shipping container 
that contains defective products should be identifiable by 
clear, legible lot codes. 

o 	 Good production records of how much of the defective product 
was produced and the identity of each ingredient used in its 
production. 
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o Good shipping records if e company operates more than one 

warehouse, defective products may have been shipped from the 

production plant to other company locations. Shipping 

documents must show the lot code and quantity sent to each. 

Planning for a Narket Withdrawal
 

lu a aarkat withdrawal, there in a defective product In che 

msarkatploae, beyond a company's direct, Lmediate control. This 

praduwt Involves no health hazard, and, according to the 7DA, the 
product defect Is not legally "actiouable." 

In addition to the basic requiraents fur an effective stock 
recovery (i.e., good production lot Identification. good production 

records, and good shipping records) plans for market ithdrawals must 
also include systems for: 

" Defective product pick-up aus return. Dependina on the 
product, market withdrawals may be routine and repetitious, as
 

they are, for exaaple, for fluid ailk, breed, and baked
 
Other market vithdrawlo cay be exceptionaml and
goods. 


more
infrequent, and product pick-up planniug for these Is 
difficult and complex, because they are not routine. 

" Segregation of the defective product to Liamiie repeated 
Such a proGram muot ba designed to
inspection and handling. 

keep the defective product segregated in ths truck pick-ups 

and In a storage area until dispoced. thcruioo, the company 
will waste time and money rainepecting and resegrogating the 
defective product. and some of it eay be radelivered to 

customers. 

o 	 Disposition of the defective product. As with atock 
recoveries, final dispositiwn will depend on the apacifics In 
each case. *Day-old brand" may be sold to atconsumers 
reduced prices; out-dated miuk ay bt cold to farmero as 

animal feed. Other food producto cay be repackaged, reworkeC, 
or destroyed, depending on the defect and the basic economics. 

Planning for a Recall 

In planning for a recall, it is important that every executive 
on theunderstands that the entire future of the copany depends 


outcome. 
When a good company inadvertently produces a product that
 

posus a significant health hazard, the absolute first priority must be 

the prevention of further consumption by consumers. THE IMPOTANCE OF 

SPEED CANNOT 3 OUMBRASIZID. 
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A prim wale seems to be that all recalls begin on Friday 
Of term.. at 4:05 pa., and continue throgah the v eaond. Plans for 

coardination and comuication most take this Into tt%1l account , so 
pr=,fts days are not lost. 

Plaa tetr a recall. ahould I~nclude thess steps: 

1. 	 Gather, correlate,ted evaluate all known Infonmatlon on the 
votere and eent of the reputed health risk. 

2. 	 It tba details avallahle are not y-at definitIve, decide 
vimthsr to proceed wi on Immedlte recall ot co~inue the 
inveWigtion. 

3. VboA &cospanyW~ s that asrcall Is essential to protect
pablt health, ntify l affected company officials and the 
aeveymoi egemy rwomIsibls for good safety. 

4. 	 lext, notify and issus operatIng instructioas to all company 
staff who will bolp execute the recall. 

5. 	Immediately embawgo all furtheir shipment nd distributlon of 
the product l t() involved. 

-6. 	 Prepare av a sews release tb t includes details needed 
for offatIve coma'msr wespon" and for pretoctle of the 
psblic health, ecd opecify how inqutrla will be handled and 
bywbAm. 

7. 	 U.arh sWpplag recoIdmand notify all ctomrs by telephone,
telegrang, or personal, vlalt that apecIfied production lot(s) 
ane being icoalled. 

I. 	 If cdcmers bio sold the recalled product to their 
omercial sustomes, It mast be trakd dowel 

9. 	Neverim the usual diotelbutcea system and recurn all products
recalled ifEm~ custmers and censumers to specrified 
Warebouso(S)' 

10. 	 Seep a detailed log of time sad events throughout the recall. 

Ile 	Concise miA eomplete ongoing Investigations of the nature, 
etent causes, and remedies, and of futur precautions to 
prelade repetition of the circmntaumes that led to the 
realls 



12. 	 Make periodic recall progress reports to company officials and 
the government agency responsible for food safety. All 
communications should flow between one individual in the 
company aud one at the agency. 

13. Initiate an "effectiveness check" to determine how well 
efforts have succeeded in removing the recalled product from 
the marketplace. 

14. 	 Finally, determine the ultimate disposition of the recalled 
product, so it does not reenter the channels of coomerce and 
again cause a haxerd to health. 

Theme 14 steps to an effective recall depend on having in place 
effective plans for the six elements essential to a market withdrawal 
outlined earlier. Under the exceptional pressures of an emergency 
rcall, not only do Items 1-14 occur almost simultaneously, but the 
cmpany's recall coordinator may quickly discover that many routine 
company procedures do not fit the advanco planning for a recall. for 
example, production counts may not takly with distribution figures. 
Shipping cases, pallet., indeed, whole truckloads of the produrt may 
have "disappeared." 

In developing recall plans, it may help to: 

1. 	 Run an unannounced trial recall at least once a year, 
especially if there has not been an actual recall recently. 
Mhen the trial recall is over, evaluate what enat wrong and 
rOvisO plans accordingly. 

2. 	 EstoblIsh an Ingredient tracking system so i.hat in the event a 
supplier recalls his product, every lot of 4wery product 
containing the product can be identified by production lot 
code. 

3. dentify shipping containers not only vith a product lot code, 
but also with product plant, li e, and hour. Thn, if as

product must be recalled from a known, identifiable production 
period, the scope of the effort is unimiaed. 

4. 	 After every recall (and following every unannunced trial 
recall), review recall plans and revise them to fit the 
current facts of the company organiaation. 
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vnU ' S u oMnII To COISUIm COCIUnS 

John. J. Slavics 
chief. Quality Assurance Branch 

Food quality Assurance Division 
Comodity Services 
Food Safety and Quality Service 

U.S. Dpartment of Agriculture 

(MS) of the 
Two progrs of the Food Safety and Quality Service 

the Inquiryconsumer ioputa
U.S. Department of Agriculture (USDA) use 

Control Center prto.ra, 
program and the Meathtre Wasard

Respounse 

MDdefies "comnsmea as a purchaser of products In the 
he latteriod benefits.of $overmnut-sup - ror recipient mmarketplace, sJoo l uch prog

of the armed forces, patroe of 
Iucluds mmbers hospitals progrme, patients in 
and wean's and children's nutritio 

and lInmates of the federal 
Veterans Adinistration,operated by the 

prison systen. 

DWIRTz nrVS1MOM 

operated by the policy Developent 
The Inquiry Response Pregram is 

(PWPD) ubleh has two broad plram 
and Pblic PartLcLpation Division 6 5

lmproveent of public particiPsti

functioms-pOliy development

lor 
and 

the first function, Pw advises the
 
In the rulmakiug process. 


the development end recomendation of
through For itsadministrator of USD& IQ prwsn .tivities. 

policy options relating to ovevall 
to obtainthe Inqutry Respease Syst*n

FWPD usessecond activity, 
* been opeatin

gl4n the Uasbiston-
This system
public participatiom. 2he systen'ssince Septenber 1990.CaliforiaNstrpolitas area and in 

decision to ezpand. 
efficioncy was reviwed in Jamuary 1951 and a 

yste ins now being made. 
teminste, or modify the 
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The MSQS Inquiry Response System was astablished in 1979 by 
Rxecutive Order 12160, and provides "for the Enhancement and 
Coordination of Federal Connumer Progrms." It was finalized In the 
USDA Consumer Affairs Plan, dated June 9, 1980. 

The objectives of the system are to Improve the ability of FSQS to 
respnd to consumer Inquiries; to establish procedures for recording 
and tracking inquiries received throughout the agency; to insure that 
consumer concerns are reflected in FSQS policy; and to educate 
consumers about how to obtain information from FSQS. 

The system Is not designed to answer inquiries made through the 
Freedom of Information Act or to satisfy requests from industry for 
copies of standards, specifications, or bulletins, etc 

Principles of Operation
 

Telephone and Mail Referral. The objective is to reduce the 
number of referrals consumers must go through when making inquiries of 
the department. A single telephone number has been established and 
publicized and will be manned by PDPPD staff. Further, each staff 
director has established a contact resource person whom 'DPPD can 
consult for information. PDPPD staff should tty to determine why the 
consumer called the goveruent agency, which cinnot provide any 
financial relief, instead of calling the manufacturer.
 

Consumer Reponse Procedure. All written inquiries should be 
answered with 10 days, and oral inquiries answred within 2 days. The 
priority order of response should be alleged health hasards, 
complaints, and requests for information. Responses answer questions 
directly and do not refer the consumer to another agency. Responses 
are also followed up when policy chages occur, when amatter Is under 
continuing Investigation, or when the lnqniry must be referred to 
another agency that has jurisdiction. Careful records are kept of all 
responses.
 

Policy Develoglent. Inquiries and concerns are tracked, 
classified, ad analyzed for reporting to senior policy staff officials 
who prepare appropriate policy.
 

valuation. The efficiency of these procedures are measured by 
contacting consumers and Interviewing them to determine that their 
inquiries or concerns were adequately addressed. 

Consumer Iducation. A fact sheet and press release Informing the 
public about the Consumer Response System has been prepared and 
distributed to the public, the press, and other federal agencies. 
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THE )ATBORNS HAZARD CONTROL CENTEIR (MCC) 

The Pathology and Epidemiology Division of the SQS Science 
program has operated the MCC since its establishment in 1976. It 
receives reports from USDA personnel, state health departments, other 
federal agencies (e.o. Food and Drug Administration, Centers for 
Disease Control), and the public, and accumulates data on the public 
health significance of illness resulting from seats. This computerized 
data system files and can sort episodes by type of contaminant, type of 
food, suspected disease, geographical area, type of illness, etc. 
Analyses are carried out on request. 

The Inquiry Response Program of PDPPD receives input exclusively 
from consumer complaints. It sorts by type of complaint, geographical 
area, etc., but the material is not exasmined by epidemiologists as at 
MCC. The tvo systead do not interact. 



COiMICs AND TNI CONCHINS OF CONSU1ma 

John A. Venniger 
Deputy Director 
Division of Cosmetics Technology
U.S. Food and Drug Administration 

Total consumer expenditures for cosmetics in 1979 are estimated at 
$10 billion. Theme retail sales accounted for nore than 9 billion 
packages of cosmetic products which were produced in approxniately
2,600 establishuents. There are estimated to be more than 50,000 
different cosmetic fonulations currently on the market made up of 
5,000 cosmetic raw materials and 5,000 fragrance components. 

Cosmetics era regulated by the Food and Drug Adinistration (FiDA) 
under the authority of the Food, Drug, and Cosmetic Act (1560 Act), 
particularly the color additives ragulations, and by the lair Packaging 
and Labeling Act (FP&L Act) of 1966, which provides that "packages and 
their labels should enable consuaers to obtain accurate Information as 
to the quantity of contents and should facilitate value comparisons." 

The PD&C Act defines cosmetics as articles applied to the human 
body for cleansing, beautifying, promoting attractiveness, or altering 
the appearance without affecting the body's structure or functions. 
Soap Is exsmpted from the provisions of the act. Articles intended to 
affact the structure or any function of the human body, though often 
promoted as cosmetics. are drugs (and may also be cosmetics) and must 
therefore comply with the more stringent drug provisions. Toothpaste 
containing fluoride Is considered a drug, as Is an antiperspiran,. A 
deodorant is a cosmtic. Drugs must be safe and efficaciousl cosmetics 
need be neither. 
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The FM Act authories FMA to promulgate %egulations, carry out 
exminations and investiga:ions of products, and conduct factory
Inspections. DWly designated employees are authorized to enter and to
Inspect at reasonable times and within reasonable limits any factory,
atcboeue, or establishment in which cosmetics are manufactured,

proessed# packaged, or held for introduction Into interstate comerce. 

Tbe POC Act prohibits the introduction into interstate commerce
of any adulterted or misbranded cosmetic. The FPUL Act authorizes the 
agency to publish reguli,.ions for the proper and Informative labeling 
of cosmetics. 

Contrary to wldespzsad belief, there is no statutory requirement, 
as In the case of food additives, color additives, and drugs, that a 
cosmetic product or Ingredient be proved safe before it I@ introduced 
into Interstate comerce. Furthermore, cosmetics manufacturers or 
distributors are not required by law to register with FA their 
manufacturing establishment*, product formulations, or consaer reports
of adverse reactions, or make available any data or Information on 
product safety. Bowever, a large voluntary registration program
exists. While manufacturers are not required to report consumer 
complaints, many do so voluntarily.
 

The burden of proof that a product Is unsafe and therefore
 
adulterated rests with FDA. 
With the exception of color additives, a 
cosmetic manufacturer may use essentially any Ingredient or market any
cometic until the Agency can demonstrate that an Ingredient or 
cosmetic may be hazardous to comers under customary conditions of 
use. If the FU wishes to remove a cosmetic from the market for lack 
of safety, It can do so only based upon a showing that the product IS 
harmful. If the FM wishes to prohibit the further use of an 
ingredient, it must demonstrate that the Ingredient may be polonous
deleterious under the intended conditions of use. 

or 
When such proof Is 

available, the FM may publish in the deral ftister a notice of 
rtlemaklng and propose the banning of the hazardousingredient. The
public is invited to comment on the proposal, and the comments are 
carefully evaluated before the final order is drafted. The regulation 
henning the ingredient is then published in the Federal Reister, and 
It becomes part of the Code of Federal logulations. 

The F cosmetics program reviews consumer complaints; maintains
the (voluntary) regietries of manufacturing establishments, raw 
materials, and fomaulations; conducts surveillance of cosmetic products
and manufacturing establsments; conducts scientific research; assists 
with promulgation of regulat.Lons; and educates consumers and industry. 
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oseeare hrs are nov looking at the long-tern carcinogenic effects 
of coemetics, particularly through skin penetration studies. Ouch 
studies are more ezpemei.v than ingestion studies used with other 
subtances because more animals are required. 

Cosmetic Ingredients presently prohibited include bithionol, 
haemklorophe, mercury compounds, vinyl chloride, halogenated 
sallcylanllide, and chloroform. 

Current interests of FDA cometics personnel include nltrossmies 
is cosmetics, microbial contamination of uascara, carcinogenicity of 
hair dyes. and injuries from nail preparations. 



SI!TRARV3T TMAIM AflTON 01 FWD 

Nales A. sruette
 
oeeutIve Offleer
 

1tistamal 1ttritios Coaortium
 
Macblston, D.C.
 

The RepublIc of Chima In sam aeeeing food safety and 
astablIsbiug regulations in a mener similar to a proes dartaken in 
the Vaited States over the pot 15 years. In the late 19Oe, two 
aseeseanto of our food syste me made from far to cosumer, and 
direpenaele were disceverod. A amber of lendnzk aetiesmae takes 
by the lod cad OM Adminetretlea (FDA), the U.. Dparteat of 
Agriculture, and.tbar agais to Improve the overall sanitation ad 
safety of out food system. No now lam or reglatioensere writtes and 

Asam agenies created, and sme Sed manufacturing practices mre 
prsuleted. Bsically, better oganisatios, sed improved enfoement 
resulted. The ID did a very good job of encouragift the food industry 
to take a more active role in developin food protection systems. 

One of tln first systems Implemented to Improve food safety and 
sanitatien In the United States dealt with use of food maufacturing 
practices. U.S. laws also provide authority to regulate the may foods 
ate held, Is particular, sanitatiou for food distribution canters and
wsrshouee. 

The WC currently has laws that cover food manufacturing and food 
holding. Unkuver, Is both the ROC and the United States no matter how 
clesly or safely food i manufactured or stored, if the trausportation 
system is not safe, safe food will not he delivered to the consaears. 
RC food lam makes no direct eatien of food transportation, and U.S. 



feed lO does not make much metion of food tranaportation. 
Treanspertatls was the last major issue to be treated by the Food and 
De Admoinistration. 

In 1974, a group of trade association@ representing food 
manufacturers, shippers, distributors, and retailers was formed to 

teseidet fed transportation safety. After much dissuasion, voluntary 
Tran~partatiou Gu~tellms were endorsed by the Amurican Feed 

Inc. , the Asso. iation of American Railroads,Iaufaeturers Association, 
the Associatiem of Food and Drug Officials. the Association of 
Operative Millers, the Cooperative Food Distributors of America, the 
Groery anfacturers of merica, the Matlonal-Anerican Wholesale 
Crocors' Association, and the National Association of Food Chains. in 
cooperation with the Food and Drug Administration. 

U.S. law gives some control over food transportation to various 

agencies Including FDA, the Department of Agriculture, the Department 
of T:anspertation, and the Department of Defense; however, there are 
sone areas in food transpor.ation over which no governaent agency has 
any legal control. 

Host food transportation regulations arise from the clause 
prohibiting food adulteration, Including holding food in a manner where 
It might become contaminated. This section of the U.S. food law is 
strong because It does not require the agency to prove that food Is 
contaminated. All that must be proven Is that food was hel In close 
prorimity to microorganisms, rodents, Insects, or other pests, and that 

they may have getten iato the fod. Ike helder of the feed en be held 
criminally liable and the FDA can selse the food. The FDA need not 
wait until after an accident has happenedl It can seize the product and
 

take action against the owners or storers before a problem occurs. 

AMother claues In the Food, Drug, and Cosmetic Act ewompte cmon 
carriere from liability under the act when they are acting solely as a 
comen carrier. This protects transportation companies who do not 
handle the food In other ways. This clause had been interpreted by 
lawyers of railroads and trucking companies to mean complete exemption 
from the Food, Drug, and Cosmetic Act. No common carrier had been held 
liable for contaminating food from the first law in 1906 until the Penn 
Cntr&.1 case In 1979. Thus there were provisions for dealing with food 
contaminated In storage or manufacturing, but while food was moving
 
arouwd the country, there was little that could be done. With a 
growing urban population, more food being shipped, and different typos 
of vehic3e and containers, control of the vehicles, as well an of the
 

packages, is needed. 
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The 1979 Penn Central mase Involved using a railroad car reserved 
for transport of food as transport for a chemical. When the car was 
later returned to its regular status without clenung, the chamical 
residue contaminated dog food Ingredients. The Penn Central Railroad 
was held criminally liable because it caused the contamination of 
food. It is debatable whettsr they would have escaped liability had 
the Voluntary Transportation Guidelines developed by the groups listed
 
above not existed.
 

The Cycle of Liability section compensated for the deficiency in 
U.S. laws and regulations by establishing a system under which someone 
must be held liable. The manufacturer has a responsibility to ask for 
the proper vehicle. The carrier is responsible for sending a car 
suitable for the load intended. It is the manufacturer's 
responsibility to examine the car to make sure it is clean and empty. 
(In the Penn Central case, however, liability was found to rest with 
the carrier.) Responsibility for loading and sealing carriers is 
assigned. The carrier must handle food properly In transit. It Is 
illegal to ship caustic chemicals and poisonous metallic salt Items in 
the sae truck with food, but it is very hard to stop this practice. 

As a reult of this court case, U.S. carriers are now taking their
 
liabilfty seriously. The ROC should also consider methods to prevent 
contamination of food during transportation, in addition to considering 
food additives, processing, good manufacturing practices, quality 
control procedures, export licenses, end inspection procedures. As 
more processed food Is used, consumers have less control over whet they 
eat. Speialised processing with several companies making parts of a 
product and transporting ingrodlents between cities require transport 
regulations.
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a=O ANuiWAC!UIG PRACTICUS 

Richard V. Lechowich 
Chairman, Department of Food Science 
Virginia Polytechnic Institute 

does not yet have official approval for itsThe United States 
for the foodproposed "umbrella" good manufacturing practices (GMIs) 

Industry.
 

address questions of safety, sanitation, and adulteration.gQ5 
most concern Is with microbial adulteration,In the United States, 

whereas the I3C may be concerned primarily with other types of 

adulteration. 

The 1938 U.S. Food, Drug, and Cosmetic Act gave the U.S. Food and 
the authority to establish reasonableDrug Administration (YDA) 

drugs, and crosmetics.sanitation staneatrds for the production of food, 
a foodThese statutory provisions defined the conditions under which 

were added to expand the agency'swas considered adulterated. They 
basis for Initiating enforcement proceedings and to provide control 

against Insanitary and contaminated (adulterated) foods.mechaniems 
The FlA he used its inspection authority to (1) prevent the 

introduction or delivery for introduction Int interstate commerce of 

adulterated food, or (2) to prevent adulteration of food while It is 

held for sale after shipment in Interstate cmmerce.bineg 

food Is demed adulterated if ItUnder section 402 A.3 of the act, 
whole or in part of any filthy, putrid, oractually consists In 

Horeover,decimpesed substance or if it Is otherwise unfit for food. 
adulterated if It has beenunder section 402 A.4 of the act, food is 
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prepared, packed, or held under insanitary conditions whereby it may
havi become contaminated with filth. It does not have be provedto
that: the food is contaminated; only the chance or the probability must
exiat. On the basis of evidence gathered during inspections, FDA uses
 
its lcgal authority to go to court to sieize the adulterated food, to
 
prevent its shipment or sale, or to have the persons adulterating the
 
food criminally prosecuted. 

The number of inspections and court actions instituted by the FDA
 
has varied over the years, in part because of the vast number of
 
products and parties regulated, but FDA now conducts approximately

20,000 food establisuent inspections each year. 
In the late 1960s,

FDA ceased relying exclusively on case-by-case litigatiou and adepted a
 
combined policy of promulgating regulations, relying on self-regulation

by the industry, and, within the limits of resources, enforcing

regulations when the industry failed to comply.
 

In 1967, FDA proposed regulations to establish current good

manufacturing practice criteria for the manufacturing, processing,

packing, or holding of food 
to bring about compliance with Section 402
 
A.4 of the act. In 1971, because of comments and at the request of the 
General Accounting Office, FDA inspected 97 food manufacturing plants

of all types selected at random from food manufacturing and processing
plants located in various FDA districts. The United States has a 
fairly good food manufacturing and distribution system, but 
deficiencies exist and they were uncovered by this survey. 
The FDA 
then Initiated a series of actions to Improve conditions in the food
 
industry. Meetings were held with reprasentatives of various segments
of the food industry to exchange Ideas and gather information for 
developing improved good manufactiring practices. 

Based on these discussions, the FDA proposed GNP regulations for
 
cocoa products and confectioneries 
known as the "candy GNPs." Later it 
proposed regulations for bakery foods, tree nuts, and peanuts. 
FIA
 
selected these foods because representatives of these industries were
 
cooperative and represent a cross-section of the U.S. food industry.
 

The CNP regulations for specific segments of the food industry 
were proposed as complementary provisions to the "umbrella" C 
regulations for the overall industry. Industry-specific GCPs deal with 
personnel, plant construction, and sanitation. The FDA is now waiting
for approval of the umbrella GNP regulations following industry
cements. The umbrella GNP attempts to insure that food will be
 
manufactured, processed, packed, and held under conditions that are
 
sanitary, and that such food will be safe, clean, and wholesome. The
GMPs revise and update the requirements for plant personnel, plant 
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design and construction, sanitary operations, facilities and controls, 

equipment and utensils, regulating sd recording controls, proceasins 
and coding and record keeping.operations, 

The FDA comissioner Is authorizd to issue and enforce
 

regulations as necessary to prevent the introduction, transmiseon, 
or
 

spread of fad-borne communicative diseases from one state 
to another. 

to eliminate the introduction of diseasesMT authority is designed 
as typoid and must be exercised upon a diaease-causing substancesuch or otored.ismanufactured, procesd,within the utate where the food 

of the food industry,of the nationwide interrelated structure 

communicable diseases may, without proper in.eratate controls, spread,
Because 

Centers for Disease Control (CDC) reports.
as indicated by annual U.S. 

The basic rules for sanitation and cleanuiness of buildings, 

fixtures, and other physLcal facilities and equipmcnt and utensils 

require general maintenatce, control of unimalo and other pests, 

sanitation of equipmet sarutensils, and otorago and handling 
of clean 

The proper use of cleaning compoundo,
equipment and utensils. 

sanitizing agents, and!pesticide chemicals to protect raw packaging
 
materials and finished food from contamination is described. Tha
 

minimally acceptable adequate sanitary facilities and acco=modatons
 
These include, but are
for all food processing operations are listed. 


not limited to. the water supply, plumbln3, overage disposal, toilet
 
and offal disposal.
facilities, hand-washing facilities, aad rabbiih 

or crooo conectionThere is a paragraph prohibiting the bacekel 
that carry water for food proce tsng uge andbetween plumbing systems 


the piping system that discharges wasto water or aawaasge to prevent
 -
spread of filth or disease-causing microerganis throughout the
 

sanitation facilities. These principles are appliceble to all food
 

handling operations. 

The industry cements on the proposed umbrella CHPs wcre useful. 

Items criticized or thought too restrictive uera blanching and the 
S s questioned rhodefinitions of "corrosion free" and "lot." 

of "food processing plant," which was essentially
definition 

"factory." Some thought that warehouses wcre included.
 

The definition of microorganisms of public health significance and 

be done to prevent the growth of microorganisus was alsowhat should 
troublesome. A number of industry r3sponses stated that itmight be
 

Impossible to prevent the growth of uicroorganinno and perhaps the
 
of food poisoning
intent of the 010s was to minimize the growth 


microorganisms.
 

Requirements for the uoe of separate rooms versus partitions for
 

some types of processing must still be resolved. The frozen food 



CooplLawe vieb As requircm",t ma be tAccemplished by any effective 
7ansu Lacludias mstSnw tt r18eptatwl fod at 4501 (rofthly 7*C) or 
belov, malataftlag fraoua f*,.s at 00, zJ aaiaaala hobafoods at 

"ovd-keeping reqvremato and recal foliwa-up precodwnos. 

it is bcp~~d 9,hai the KR~ will approve tha proposed umbrella(W 
tu 1961. 
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RLP-AMl AM ACIDIID PODS 

Debrt M. lehaffenr
 
Amsoc~ite Director for Technology
 
Baru" of Foods
 
U.S. Yood and Drub Adaiaistratio 

From 2L900 to 1970, 473 outbrea of botullsm in bos camed 
1w-acid food and 62 outbreaks lvolviag csmerwcill processed 

Altbog Qbi in almostlow-acid bods ooaurred is the V Lted States. 
rlax food casse my Involve amy people. Isa 100 to I altios 

1971. tu srlos botullsn "ses received a 8ret deal of publol6ty and 
W.d 	 a suhq tial effect as mule. ae can Auvolved a omall soup 

.g ampnemfea taxreo A resu3. ampeay. 0d the otber the lergest 
of the deat and recalls caused by theas eas, the Uktigone Camara 

amtrstion (FM) to detaIAssociation petitioned tbe good and Drug A 
guidelius on prodmuctie of e md low-acid foeds. 

FDA officials felt the bet way to 8ecosplh thi us to lsee a 

good eanfactu iu practice (Wi?) relti e With the effect of 1a. 
In 1973 and-1974, proposals Mre e and regulatio& seat into 
afgect. found thet see parts of the regulation could be 

regmltis Mere separatodimproved. is 1976, 1ew-acid ceased food 

free tba Aidifled praduct reOulstIoUS. "My acidified products Mara
 
not "o because the pR of the products bad mot bun loered to 4.6.
 

the emrenyToo aW regultioes we into effect in 1979 covering 

permit control aspect of record keaping end Mkn those records
 
available upon request to the IDA. m 3.000 firms
re erare 

registered end 125000 processors have filed with the FDA.
 

Low-aid Ceased food regulations require thet the products be
 
prepared and packed in conotainers la such a say that they can be
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adequately processed, that the heating proces be designed by personsvith expert knowledge of thermal proceesing requirements, and that theheating process achieve commercial sterility. They also require properdesign, controls, and instrumentes for all of the common retorting
system being used and operating practices that vil provide thenecessary safety. Records oust be kept of all coding, processing, andcontainer closure Inspections so that management can review the recordsto assure commercaLs sterility prior to release for shipment. 

If a processor finds from the records that a retort load Isunderprocessed, he must either reprocess the load or set it aside forevaluation. If it does not present a health problem he may ship It.If this cannot be done, he must destroy the product. Containerclosures suet be Inspected to assure that containers are properly

sealed. 

Supervisors of heat processing operators and the containerInspectors must receive instruction In a school approved by FDA. FDAhas collaborated with other countries and has included foreign foodsafety personnel in training courses. 

The most frequently reported deviations from the GHP, based onseveral thousand FDA inspections since 1973, are (1) inadequate.incomplete records that are not properly signed or inspected;
(2) registration and process filing forms that are incomplete andsometimes nonexistent; (3) process deviations that have not beenadequately evaluated to determine whether a public health hazardexists; (4) faulty temperature recording devices; (5) adequacy notverified; (6) Improper venting of the retort; (7) initial temperaturenot controlled; (8) inadequate retorts; (9) reference thermometers notIn compliance; and (10) critical factors not controlled. 

In order for their products to be accepted for Importation Intothe United States, foreign low-seld canned food producers must registerwith the PDA. Regitration requirements Include the nam of theproduct, the manufacturer's name and address, and even the can soe.The processing method used must be on file. Products must not beunder-processed or abnormal, nor should they contain more than theallowable amount of filth. Tn some cases, decomposition and
couttination have been problem. vit%Imports. 



*Mpmn Or To NMATW FOD
 
CIMI OSASSOCIATION
 

Allan V. lhtthys 
Director, Labeling and Food Staudards
 
Ilstloal Tood Processors Asociation
 
Vshlaston, D.C.
 

U.S. Industry must seet numerous requirements to comply with 
federal 	regulations. Oe critical factor in compliance Is supplying 

on down to the retortfood. proceessors--ncluding top mamagsent 

operator--ith current Infomation on these requivements.
 

agulatioes require that retort operators and supervisors attend a 

proecess control school. the National Pood Processors Association 
(=A) (fomerly the national Canners Assoclation) or its subeidiary 
the Tood Processors Istitute publish a mber of pamphlets. "Better 
Process Control Schools" lists 31k schools providing Instruction for 
operations supervisors. Instructors for these schools ate drawm from 
the Food and Drug Administration, selected ulversities, the Food 
Processors Institute, the IA, ad industry. This year, MA is 
ortasitg 10-12 such schools around the Ulited tates. 

MA1k also Issues booklets on federal regulatory developments. 
Schools are orsamised for middle to upper manesent which must keep up 
with $overument regulations. Other M11A publications and courses cover 

principlesstatistical methods for statistical quality control systems, 
of tbemo process control, and principles of food processing 
8amtation. 31A Works with industry on research projects and has 
laboratories in Veshington, D.C., Berkeley, and Seattle. Sch 

a year to discuss laboratory holds a "research ighIfhts* nesting once 
research heing conducted on behalf of Industry. 
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PPPA training materials for low-level employees include text/slide 
presitatios om can handling, quality control, evaluation of can 
double e---s, retorting and glass containers, and good manufacturing 
practices. NFPA booklets also cover process certification and 
evaluation for low-acid canned foods In glass containers and for the 
basic commodity groups, such as peas, beans, and corn. A similar 
booklet deals with metal containers. These booklets are deteloped by 
MFPA with cooperation from industry and canning companies. 

Plant personnel must be able to evaluate problems as they occur or 
have a place to go for quick Information. The EPA, as a trade 
association, partially provided this service for U.S. industry. Many 
large companies have their own Labe and can handle their own 
evluations; UPPA provides the service for smaller operators. A 
hotline for action, advice, evaluation, etc., is accessible 24 hours 
per day, 7 days per week. 
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9WIMMMIAL COUMURS 

dvwi Johnson
 
Seputy Assistant Adinistrator, Pesticide Programs
 
office of Toze Substances
 
U.S. nvIronuental Protection Agency 

The Uvirouental Protection Agency (VA) regulates pesticides 
used on food, not food Itself. PA Is concerned with preventing 
contImnation of the rav food cioditles. 

Soure" of contination Include pamittod pastialdes, iegal 
psticides, efirmental resid-es such as kepome, Chemical 
contaminants such an polychloriuati biphenyls (PCM)I), agricultural 
residues such is salts from irrigation, and fumigants used In 
transportation and storage. EPA uses a four-part control strategy 
outlined below. 

PUYEUUYE COMUCL 

Preventive control, the most effective part of the strtegy, 
Includes registration and premrket clearance of pesticides, 
establishment of tolorances, and risk/bemfit considerations. "A 
preventive regulation also Include policies for rotation of crops, 
education of users and food processors, end establishment of standards 
for record keeping. 

0NW TORING Of COOMITIRS 

RPA cool.rates with other agencies Including state govermens, 
the lood and Drug Administration (PM), and the U.S. Department of 
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Agriculture (D5M) to monitor food cmodities for enviroruental 
contaminants. Surveys used include EVA/state monitoring of pesticide 
see and misuse, the IDA RAC and market basket surveys, and the USDA 

meat and poultry inspections. The CODIX system is used to define 
edible commodities and crop groupings for international standardization. 

ROU SE TO EPISODES 

EPA response to contamination episodes is designed to minimize 
risks quickly. Clan-up of ste disposal sites and spills, and, when 
necessary, enforcement by destfuction of contmnisted crops are part of 
EVA's response to contamination episodes. 

IN1JMTIOUL COOPERATION 

FDA surveys at ports and borders are used to monitor pesticide 
levels of Imports. Exporting countries should also uonitor levels in 
camodities being shipped abroad. CODER tolerances are being used, and 
imported pesticides suet be registered with EPA. Since 1978, 
pesticides exported from the United States have carried special labels 
and notification such as "not registered for use In the U.S." 

Consumers can do better to control contamination of raw crops. 
However, they should bear in mind that not all pesticides are 
detrimental to health (dosage levels are often the most Important 
deterinaut of potential harm) and that pesticides are used to Improve 
the cometic qualities of food. This would not be necessary If 
consumers would accept wholesome food less than perfect in appearance. 
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us3 mu 01 IDnEILoy AND RIK ASKlU3U 

Frank Cordle
 
Chief.a pidmiology
 

eree of Foods
 
e..food and Drug AmInistration
 

Epidemiologists foer a distinct part of preventive medicine and 
are interested In the distribution of disease within populations and 
determinants of the differences in distribution-tbht is, who is sick 
and what sade thea Ill. By studying the etiology of diseae t4b'y hope 
to dissevr woe of preventing It. the epidemiology unit of theways 

UM. Pod sad "g kInitWretesn (MNA)wafu with other foderl
 
agencies, universities, and state health departments. Figure I ohm
 
the organization of this unit.
 

Information exchange with scientists all over the world is 
lmportent for epidoniologistal the best wey to obtain such Information 
Is not from written sources, but through personal relationahips with 
scie-atists In other countries. 

PCB (M0ATh1INATIO CASE 

A 1974 environmental accident Involving polybrominated biphanyl 
(PAR) Illustrates the human element In such events. This accident 
oci-urrqd In Michigan at a chemical compeny that maufactures 
NutNmaster, a dairy feed supplementj and rommaster, a flame retardant 
containilng PS1. During the summer of 1973. the compaq packaged both 
-products In 50-pound brown kraft begs, stencilng the sane of the 

-product oan the top of the bag. After the top of the bag was pulled off 
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there was no wey to know what the contents were. Many people probably
did not look at the name--they saw "master" and asemed they had the 
correct product. As a result, an unknown number of pounds of flame 
retardant were substituted for dairy feed supplement in the manufacture 
of dairy feed. 

Warly preventive action could have reduced the effort needed to
 
clear up the problem. However, FDA did not hear about the 
contamination until 1974 because the farmers first tried to handle the
 
problem themselves, then through the state department of agriculture.
When Identification of PIB was finally made, huan exposure was limited 
to perhaps 10 counties in Michigan. Farmers who had the contaminated 
food nay have blended It and sold it around the state. Prob.bly
8 aillion people in Michigan have been exposed to the P33 in the flame 
retardant. 

hen FDA became involved in 1974, it initially trird to find out 
something about the toxicology of that class of compounds. Two animal 
studies had been conducted by the chemical companies that had hoped to 
produce P3B, but toxicity problems rapidly turned their interest away. 
Data from their studies were never published, but they were willing to
 
share the data with FDA. FDA then tried to predict from PCB episodes
what night happen to individuals exposed to polybrominated biphenyls. 

The initial action taken by FDA was based on the "avoidable 
adulteration" section and products with detectable levels of PSI were
 
@aised. The FDA, the National Cancer Institute, the National Institute 
for nviremental Health Sclenaes, the Centers for Disease Control 
(CDa), the Inviromental Protection Agency (IA), the National 
Institute for Occupational Safety and Health (NIOE), the U.S. 
Department of Agriculture (USDA), and others have spent large sues 
tracing people in Michigan. While there was evidence that some people 
on heavily contaminated farms say have consuued as much as 9 1/2 grams 
of flame retardant--a fairly substantial dose for an Individual over a 
period of time--case control studies, cohort studies, prevalence
studies, and descriptive studies have been unable to identify any
adverse health effects from this exposure. Rodents are very
susceptible to the toxic effects of halogenated biphenyls, both PCOs 
and P3s--this case Illustrates the problems of extrapolating aniual 
studies to husans. 

RISK ABSSflSUT 

The decislon-making process for regulatory activities dealing with 
safety issues is a difficult and often unappreciated effort.
 
Scientific uncertainties often require that questions of safety be
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asered witbot an adequate scientific data bess. This is 
perticularly true in the case of environmental contaminants where human 
exposure has never before occurred. and where animal toxicological data 
say be sarAce if they exist at all. 

nheb of the information concerning the toxicology of various 
chmical substances has been obtained from animal experiments.
Traditionelly,*regulatory agencies have used the information obtained 
in these experiments to evaluate hazard and predict safety in huans. 

beent efforts have been directed toward design of a combination 
of studies that will ore reliably assess the risk of disease and 
mortality In Wasn populations during prolonged exposure to a range of 
chemical residues. Animal studios fall to account for the wide social,
behavioral, and biological variations that characterize humen 
populations, which can be properly ascertained only by using
epidemiologic techniques which permit direct measurement of 
responsiveness to toxic agents In hunans. From this point of view, the 
consideration of epidemiologic information in both design and analysis
of chronic toxicity studies is essential to the accurate evaluation of 
the long-tem risk of toxicity in human populations. 

Perhaps the most Important use of epidemiologic data is in 
providing approaches to adjusting for differences between animals and 
humans in biological responsiveness and sensitivity to potentially
toxic substances, and for &assingthe effects of the many confounding
variables that characterize human populations, which cannot be 
accounted for in controlled animal studies alone& 

Steps have been outlined by which epidemiology and toxicology can 
interact to provide methods for estimating human risk from 
environmeutal chemicals during prolonged low-level exposure (i.e.,
toxicity In general, not just carcinogenicity). As a first step in 
this procedure, epidemiologic studies of highly exposed human 
populations may be used to estimate the incidence of disease associated 
with prolonged exposure to a toxic agent accidentally or in an 
occupational setting. The second step uses epidemlologic studies of 
highly exposed human populations in the design of chronic toxicity
studies in animals. The purpose of these studies Is to construct 
dose-response relationships for the disease or condition identified in 
step one over a range of concentrations Including the levels to which 
highly exposed humans have been subjected. Such studies should 
normally comprise several species of animals, including, if possible, a 
non-r6dent species. The third stop involves asking corrections for 
differences in species responsiveness to the chemical agent being 
investigated. 
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One of the most difficult problems in using animal dose-response 
data to estimate incidence of toxicity in hmar populations involves 
the fourth step of the assesseent procedure: ejxtrapolation of 
dose-response relationships from high- to low-dose levels. Once the 
animal model has been adjusted for species differences in biological 
responsiveness, and the dose-response relationship has been 
extrapolated to the low-dosa region using an appropriate statistical 
technique, the fifth step on the risk assessment procedure can be 
perforued. A modified animal model is used to estimate human incidence 
at community exposure levels. This procedure also requires an 
assessment of the size of the population at risk and the average 
concentration of toxic oubstances to which this population is 
continuously ezpoed. Such estimates are, in general, quite difficult 
to obtain accurately and must include ambient air measurements as well 
as determinations of the concentrations of the substance in food and 
water. 

The final step in this procedure involves confirmation of risk
 
predictions made from animal models using epidemiologic techniques.
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C~UNUCAL COUANIAT!IO--PCgI 

Ronald R. Ingel

Deputy dinIstrator for Science
 
food Safety and Quality Service
 
U.S. Department of Agriculture 

The U.S. Department of Agriculture (USDA) is responsible for meatand poultry inspection. The tolerances and action levels for variousubstances are not by either the Enviromental Protection Agency (BPA)or the Food and Drug Aministration (FDA). The Food Safety and QualityService FSQ8) of the USDA actually conducts monitoring andsurveillance, and reports Its results to the respective agencies. USDAdetermius what action to take. 

Polychlorinated biphenyls (FdSs) are part of a broad group of-ganic chemicals known as chlorinated hydrocarbons. aserch into theeffects of exposure to PCBa has yielded data indicating that thesesubstances can cause health disorders Including reproductive failure,gastric disorders, skin lesions, and ttuorm in laboratory animals.Studies of hunan exposure to PCe at levels much higher than those
encountered in the case to be described have indicated a high incidenceof skin disorders, digestive disturbances, jaundice, throat and
respiratory irritations. and severe headaches. 

The@e chemicals were produced in the United States from 1929 to1977, primarily by the Monsanto Corporation. They were for the mostpert used in closed systems in electrical transfomers, capacitators,
heat transfer *ystes, and hydraulic systems. hen they were legallymarketed, PCls were comercially attractive due to their high degree ofchemical stability, low solubility in water, low vapor pressures
flablilty, high heat capacity, and low electrical conductivity.

low 
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In a 1979 PCI contamination case, USDA found many waakuseeag in 
its monitoring and surveillance progra. It Is ver Important to have 
a "preventive medicine" approach to contazination, and in the 1979 case 
USDA found that it had a very poor preventive medicine posture. A 
second came of contamination occurred after USDA had an improved 
interagency team in place.
 

USDA's National Residue Program wet founded in 1967, but its 
origins can be found In two related historical trends that occurred in 
the period following World War II. 

The first was the "toxics revolution" in I.mericran nariculture. 
The discovery following World War I that p ticides such ac DDT could 
be used to destroy certain insect pasts of planto kindled the interest 
of agriculturalists. Scientists aril tachnolog~ste responded to th, 
problem with ingenuity, and developed a whole ho"t of chw.nical 
solutions to farm problems. Not only DDf, but other hyd!Tocsrbona such 
as chlordane, heptachlor, dieldrin, and aidrin waro intrGluced and used 
widely to combat pests. Drugs such as penicillin, etreptoycln, 
tetracycline, and varxoui sulfas vere fed to aninals to prevent diease 
and promote growth. As a result, MArican agricultur, bece.o dope dent 
upon pesticides, drugs, and other chemicals to taintain high levajo of 
production. 

The second trend was the development of now analyticel techniques 
capable of detecting low levels of chemical roiduale in food. In the 
late 1940s, the techniques for detecting res duea In food wore quite 
rudimentary. Today very soplitlcated inutrumantation Is uaed. 

The :ktional Residue Program now has a budget of 4,.5 million, and 
a staff of 50. In 1978, approxiately 25,000 samples of reat and 
poultry were tested for the presanuo of 43 ch",ical raIsiueo. Dmspit@
this growth, the program still does not provide the coveraSe it should 
to protect adequately the American pcople from potuntially dangcrous 
chemicals. It is Impossible to test every carcass toing tirouah the 
slaughter plants. Therefore, a statistical sanplIng of usat and 
poultry products Is used that gives 95 parccut confidenca that the 
violation rate is less than 1 percent. 

The National Residue Program is reintively yoitia cud still 
developing. Its future development will. depend upon continued public 
recognition of the critical nature of chcnLcal reoIdues in food, visa 
policy choices, and the imaginative application of uev technology. The 
recent PCI incident in the western United States provIdes uOe 
Important lessons that will help guida such develoyment. 
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follovup 

Since 1979, USDA has undertaken an education program-it has gone 
to the general public and explained the potential health problem of 
residues, the residue programs, what tolerances mean, and whet action 
level means. USDA inspectors and extension personnel have worked with 
producers and farmers, particularly on record keeping. USDA has set up 
an office for emersency preparedrasso which has eliminated lack of 
coordination amon agencies. When an alerL Is received, USDA contacts 
hPA and FDA and their emergency groups work with USDA's. One person 
acts as a team leader for e rgencies, with authority to call tojether 
a team fro the agency-including microbiologists, chemists, 
epidemiologists, or field Inspectors-and to set up a control point.
Legislative problems regarding quarantine will take longer to solve,
but if problems are caught early the*e measures are not so crucial. 

This new Contamination Response System (1) establishes the 
conditions that will trigger a prescribed set of actions designed to 
deteratne the extent of the contamination; (2) lays out step by step
the process by which USDA will proceed from the initial detection of an 
enviromental contaminant to a full mobilization to control and 
eliminate it; and (3) lists the specific responsibilities of each 10S 
component for each stage of the process. 

1980 PCB CONTAHIMATIO CASE 

In February 1980, another kind of MCI was discovered in swine 
tissue In the southeastern United States. The Contamination Response
System was Initiated the same day the contamination was discovered, and 
& press release went out almo' immediately. A command center was set 
up within 100 miles of the area of contamination by the following day.
The press release provided farmers with pertinent Information and 
advised them to check with extension specialists or call the command 
center toll free for inforation about the contamination outbreak. 
County extension agents and swine spaciallsts visited farmers. Animals 
suspected of having ICO wera tested free of zbirge. Monitoring and 
surveillance around the area were increased t,, determine the extent of 
the problem and detect the source. 

Some 30 years before, a large Industrial company had sprayed an 
adheslie containing PCB on tar-like material and used It on a steel 
building. The building was later torn dowL and piled in a far corner. 
Farcts of it were sold to !ocal people, and parts of it given to 
workers. The material found its way Into he pens and chicken coops
wherd pigs and the chickens gnavd and pecked on It. 'here were soe 
very high levels of PCB in the animals and, once Inside the body, Ces 
very seldom disappear. 



.U dsiewvy ad close-up iroess Is this case took oes ath. 
Noe Vas hoed fluahlall.,ad sone of the flmere eaties the pigs 

were homed Aflter asizals wre tested, famers coued decide whothor 
or met to et their bome-alwagbtered animals. A major crisis we 
avoided. 

MI boe trLed to Isplaest a stroag preventive projra. ftenelse 
with diverse nterote can york together as a ton if organised 
correctly. To prevent residue conteolaetion disaster and reduce 
exposure. coordination and a team effort are necessary. 
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U.S. Food and au dminietration 

2k. food and Drg alistrtion (FDA) contin es to have problems
with salmoula In shrimp. This prsetatioa will diwveis VD's 
concern with probable health hazards of the problem, possible veas 
of coutellmmtios of shrimp, and steps FM has tab" in comJunction with 
appropriate offlcal. In other countries end with Lndustsy groups to 
solve the problem. 

FDA has long considered food containing salonella bacteria to be 
adulterated and subject to the enforcement provision of the federal 
Food Drug, and Cosmetic Act. Salonela Is a pathogen a mdceona 
C936sOf Illness Which can range from mild to sever.. For thi roon, 
FDA has carried out smplng programs to dotat sapmonella 
contamination. Upon fdiang this contamination, FD bta proceeded to 
protect the public health through detention, product recalls, seure 
actions,*and Injunctions.*The federal courts have supported theae 
actions. 

fish products do not normally contaln salmooell bacta La-the 
orglman becaee asociatod with filb products through poor handling 
and manufacturing practices wbih can he controlled to eliminate 
salmonlla.*bt all fish products are cooked, a process that nomally
eliminates alaone la. svep when consmirs and cmmercial 
evstblishamets cook fish products, the possibility of cros 
contamination of other uncooked products Is still liksl, 
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uuiam CNUMM ION eS 

rosen shrimp was the primary source of salmonell conutmination 
feied during the period January 1977-July 1979. In 1977, an F 
district office found salmonella in a amber of shrimp from one 
country. As a result, saXeOnll8 i shrimp was highlighted as a 
possible problem in FlA's work plan known as Compliance Program on 
Import POds. By Dcmber 1978, three districts (Boston, Los AnSeles, 
and Baltimore) bad detained shrimp due to salmonella. Other districts 
were then asked to tmple shrimp for salmonella analysis. 

By February 1979 a request was received that shrimp from one 
country be blacklisted. At that time the violative rate for the fiscal 
year (Ontober 1978-Yebruary 1979) was 28.3 percent with a total of 
31 detentions due to salmonella contmination. Officials from the 
country at fault set with FM and requested that blacklisting be 
delayed because they had instituted a new inspection and analytical 
program for their shrimp industry which they felt would correct the 
problem. IFM then implemented a plan under which it voulds 

o 	 Automatically detain all shrimp intended for processing upon 
voluntary reque&its and application for reconditioning (an 
industry proposal). 

o 	 Semple all shrimp not intended for heat treetment at a 
100 percent rate. 

" 	 Provide increased technical assistance to the country to 
Improve control measures to deal with the problem. 

" 	 negotiate a formal Hmomandu of Understanding with the 
country when effective control measures are in place. 

An FM team traveled to the country to inspect ito shrimp
processing industry and reported thet the freesing and pecking plants 
were in satisfactory condition. However, they concluded. baled On 
limited observations, that the shrimp woe probebly being contaminated 
during catching, landln, and peeling-deveining operations. Te team 
was not allowed to obeerve the actual peeling-deveining operations. 
Some probloms found were: 

o 	 Poor freezing facilities 

a 	 Lack of adequate fly proofing for processing plants 

o 	 Wooden work surfaces which were difficult t clean 

o 	 Poor personal hygiene for food handling personnel 
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" 	 Potable ter not being used in processing plants 

o 	 Poor drainage 

o 	 Product (shrimp) stored on contaminated floors (floor subject 
to heavy foot traffic) 

o 	 Chlorine solutions of the wrong concentrations 

o 	 Use of bamboo baskets which are very difficolt to sanitize 

o 	 Insufficient ice to keep product chilled properly 

o 	 Lack of analytical examination for ssilonalla by a
 
sufficiently sensitive procedure.
 

Recommendations were made to the proper officials that the above 
deficiencies be corrected. It was promised that steps would be taken 
to correct all of the deficiencies. 

The 	situation did not improve. In July 1979, FDA learned that
 
(detained and refused) shrimp were being purchased as salvage. This 
material was then shipped to Brownsville, Texas under Transportation 
and Export Entry (TAN) for shipment to atamoras, Mexico, where it wvs 
Improperly reprocessed or simply repacked ard sent back to the United 
States.
 

In August, seizure actions were recommended against all of the 
imported shrimp instead of the usual detention and refusal action. 
This enforcement action was to stop te flow of refused shrimp to 
Mexico under TS and the subsequent shiiment back to the United States 
without proper reconditioning. FDA also wads a mss seizure of shrimp 
in two warehouses in Brownsville, Texas. 

The shrimp in question were labeld as originating, or otherwise 
determined to have originated, outside of the United States; shrimp 
examined and found adulterated by the FDA at the time of entry; and 
shrimp transported to those locations under T&E entry. 

In September 1979, shrimp exmination data for the six-month 
period of March to August 1979 revealed that six countries net the 
criteria for blackliating. By October 1979, shrimp from all six 
countries were blacklisted. 

Since that time, concerted efforts have been made by the 

blacklisted countries to remove those problems or conditions that , a.d 
lead to contamination of the product with salmonella. Action has also 
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stak to &eeAM the likelihood of the product bling decomposed or.eszn fil.k', 'Or exemples in one country a certification pro~rm
(8tiomeat certifies product is free of filth and decomposition) wasevevlped. heed pee this progrom, the automatic detention of shrimpWith sed to fil end deeompoeition was discontinued, and the 
eountry has ao epsoabehd IA about a Certification Progrm for
Ailmsosall. Same U.S. buyers visited the blacklisted countries andssaisted the processors in establishing good manufacturing practices(EWe) wich would seure the production of an unadulterated product.In a number of countries, govermeant laboratories are analysing
product for salmnonlla decomposition 

the 
and filth. Hoded repairs andextra precautions are being performed daily. Therefore, the number ofadulterated shrlampbeing offered for entry into the United States tosteadily decreasoin. The problem vith salmonella in shrimp is being

eliminated because of mutual understanding and cooperation with t1te 
countries and the private and goverment sectors.
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in the Republic of . It islimited to food hygiene,mas bont 

comprising food additives (iimcluding food colors), food utesils, food 

g n, food traders, fed labelling, and foodcontainers ad peck 
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speelfically, this law covers: 

o egulation of food additive manageent 

o 	 Specifications and standards for food additives 

o 	 Uitations and tolerances for use of food additives 

o 	 Regulation of hygienic inepoction of slaughtered livestock 

o' 	 Hygienic standards for dairy products, eggs, fish and 
shellfish, canned foods, and edible oils and fats; tolerance 
of pesticide residues on or in foods, ices, beverages, infant

foods, frosen foods, general foods (cooked), and raw foods for 
direct consumption; tolerance of aflatoxin in cereals, fotd 
utensils, containers, and packages, etc. 

Regulations proclaimed by the Ministry of Economic Affairs that
address: (1) standards for establishing food factories, (2) good
manufacturing practices for food factories, (3) thermal processing of

low-acid foods packaged in hermetically sealed containers, (4)regulations for dairy businesses, (5) Chinese national standards forfoods, and (6) laes of commodity inspection and quarantine. 

Food sanitation management is only part of the larger sphere of
food management. Food management includes policy making, business 
management, balance supply and demand, 	 sanitationof 	 quality coutrol, 
management, and other affairs concerning foods. 

Government Agencies Dealing with Food Sanitation Management 

A number of goverment authorities are concerned with food
sanitation management. The Nstional Health Administration and the 
provincial and city health authorities address sanitary management of
foods, food additives, food containern and packaging, food utensils,
food businesses, food labelling, food advertising, and training and 
supervision of food traders (see Figure 3). 

Under the governments' Ministry of Economic Affairs, the Bureau ofComodity Inspection ant Quarantine inspects exported foods and
imported agricultural products, (e.g., cereals) and supervises quality
control of food factories. The Bu'reau of Industry addresses food 
management, food additivaoa food utensils, and container and package
manufacturing. The 	 National Bureau of Standards establishes food
standards. The Board of Foeeign Trade addresses manageu')nt of food 
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imports and exports, food additives, food utensils, and food containers 
and packaging. The Department of Commerce oversees registration of 
food businesses, and the Department of Agricultutre and Forestry 
oversees prevention and control of disease of livestock and poultry, 
dairy and ranch management, and pesticides, animal druga, and feed and 
feed additives. 

Within the provincial and national city agencies (directly
governed by tt, ftecutive Yuan), Provincial Department of 
leconstruction oversees the registration and managenent of food, food 
additives, food utensils, container and package manufacturing, 
commercial registration and management of food businesses, and 
management of retail markets, etc. The purview of the Provincial 
Departments of Agriculture and-Forestry extends to prevention and 
control of livestock and poultry diseases, ranch and dairy management.
 
pesticides, animal drugs, and feed and feed additives. Provincial 
Department of Finance manages old-type slaughter houses, inspects 
slaughtered livestock in these houses, and manages alcoholic 
beverages. Provincial Food Bureaus manages staple foods (e.g., rice, 
cereals). Provincial Police Departments manages food vendors. 

Provincial City Bureaus of Rconstrurtion are concerned with the 
management and registration of foods, food additives, food utensils, 
container and package manufacturing, commercial rc-istration and 
management of food businesses, management of retail morkets, prevention 
and control of livestock and poultry diseases, range and dairy 
managdaent, pesticides, animal drugs, feed and feed additives, and 
new-type slaughter houses. Provincial City Police Bureaus are 
concerned with the same tasks as the Provincial Police Department. 

Present Organiation-of Food Sanitation Management 

At present, food sanitation anageamt in the %OC is organized as 
follows (see Figure 4). Within the National Health Administration, the 
Bureau of Inviroamental Health trains and instructs food traders. The 
Bureau of Comunicable Disease Control monitors food poisoning cases
 
and food-borne diseases, while the Bureau of Public Health educates the 
public about food sanitation. The Bureau of Food and Drug Control 
interprets food sanitation laws and draws up and is concerned with 
regulations and standards, management of food, food additives, food 
utensils, food containers and packages, registration of imported and 
eported foods, exrAcution of food sanitation manaement, management of 
food advertising, and related affairs. Fundamentally, the sanagesknt
 
of food sanitation should be executed by the Food Sanitation Division
 
of the Bureau of Food and Drug Control. However, this Division 
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'Cut'lntly only has four employees.* Thus ese Items must be executed by 
other bureaus of the National Health Aduin tration.* 

At present, food sanitation anaeaent in Taiwan Province is 
Sanitation Subdivision of the Division of Foodcarried out by the Food 

of Health. Thin subdivisionand Drug Control, Provincial Department 
nov haa three employees, an insufficient number to manage the food 
sanitation of *.ivnprovinco.** 

Food sanitation management in Taipei city is executed by the Food 
City Health DepartmentSanitaton Subdivision of the Division of the 

-that manages environmental health and food sanitation. At present,
 

this subdivision has four employees. In add.Lion, 16 precinct health 

stations carry out the food e iltation manarjement in their own 
precincts. However, 10 ot the 16 precinct health stations have only 
part-time employees (one person for each health station); the other 
6 hallth stations have no employees. The total number of food 
inspectors is obviously insufficient for a city with a populaton of
 

2 million. 

In Kaohiung ity, tl4a Food Sanitation Subdivision of the Division 

of 7ovi and Drug Control, City Health Bureau, has only two employees. 
Bach c the 11 precinct ht1ith stations has a part-time food 
inspector. The total number of inspectors is insufficient for a city 

with a population 4ver 1.2 million. 

Food sanitation management within the conty aud provincial city
 
haalta bureaus is carried out by their second divisions whose major
 
functions aret: general environmental sanitation, air pollution,
 

potable water hygiene, business sanitation, elimination of dirt and
 

disarde:, vector control, sanitary construction, garbage and waste
 

matv.qlent, supervision of county and town cleaning teams, etc.
 

Therefore, food sa.otition management is only a minor task of the
 

bureaus* Taiwan Province, which has 16 counties and 3 proviacial
 

cities and a total population of 15 million, has only 11 regular 

Inspectors and 14 part-time inspectors, too few to carry out food 
sanutation managemnt efficiently. 

*The National. Health Administration is planning to ozpand the Food 

Sanitation Division into a Bureau of Food Sanitation this year. 

**Thc Provincial Department of Healh is going to or already has
 

expanded the Food Sanitation Subdivision into the Division of Food
 
SantatiGn.
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Present Status of Food Sanitary Inspection'
 
by the Health Authorities (see Figure 5)
 

The Food and Drug Luspection Bureau of the National Health 
Administration was expanded from the Taiwan Provincial Hygienic 
Laboratory on September 20, 1978. This bureau has now assumed the 
laboratory work for the Taiwan Provincial Health Bureau. The testing
 
laboratories of the Taipei and Kaohsiung city health departments can
 
test general items of food hygiene; only a few special items must be
 
sent to the Food and Drug Bureau.
 

The county and provincial city health bureaus have laboratories
 
that cau perform simple food hygiene tests. However, as a result of
 
insufficicnt equipment and personnel (only one county health bureau has
 
a regular technician for food hygiene testing, while the other
 
18 county and city health bureaus have only part-time technicians),
 
their functions are very limited. Therefore, most items for food
 
hygiene testing must be sent to the Food and Drug Inspection Bureau
 
(counties and city in the northern area). In short, the number of
 
employees, equipment, and budgets of food sanitar inspection units are
 
insufficient to carry out their responsibilities at the present time.
 

THE FUTURE OUTLOOK
 

To strengthen the administration and organization of food
 
sanitation management in the ROC, the National Health Administration
 
will expand its existing Food Sanitation Division into the Bureau of
 
Food Sanitation, and will increase the number of employees from 4 to
 
37 (see Figure 6). The Taipei and Kaohsiung city health departments
 
will expand the existing Food Sanitation Subdivision into the Division
 
of Food Sanitation, increasing the number of employees to more than 10.
 

The Republic of China's 16 counties and 3 provincial cities are
 
baing divided into three classes, and the health bureaus for each will
 
establish a Food Sanitation Division. The six counties and cities
 
falling into Claes 1 will have health bureaus of five employees each.
 
Ten counties and cities fall into Class 2, with four employees for each
 
health bureau, and three fall into Class 3, with three employees each.
 
Thus the health bureaus will have a total of 79 employees. At the
 
level of precinctu, towns, and districts, inspectors will be placed at
 
health stations if necessary.
 

To increase the number of employees, facilities, and resources 
available zo food hygienic testing units, the Food and Drug Inspection 
Bureau will locate a number of offices at international airports, 
ports, and container distribution centers. This bureau will clso 
increase its Middle Area Testing Station personnel from 8 to 21, and 



- 96 -

Io ulmmt Administration baea
 
Coutag imlMlhrodA z~t
 

'I)o 

; sot" ite 	 n 
I - InslapectionBttons 

avlocialk~h ,,wlc re1 :7 
[. s d 0 

U~lbDpatment 

city (national) 	 Taipei o
 
cityUlth Depart­
3ut
 

Comty and city 	 Ctanty OfCis, 6tb Division (testing
(Provinciall ebhWMML 	 aoy 

Administrative responsibility 

unctional relationsbip only 

FIGURE 5 Taiwan's present ayntea of food sanitary Inpaectlon 
units. 



County and city H e alth Deprtmt Food and Dzug Sureau Health Departent - - Health Departaent 

Heltstations~ 

-~~~sain ) 

Helt 

£1nappetto) t'l~lmonstslpol 

- dinisltrative reapasihLlty 

-Wmtlanal relatioship ajar 

FIGURE 6 The future system 
Taivan. 

of food sauttation sanagment In 



- 98 ­

its South Area Tooting Station personnel from 7 to 21. Further, It 
will establish an East Area Testing Station which it will staff with 
12 persons. The laboratories of Taipei and Kaohsiung cities vill each 
have staffing of 14. 

The laboratories of the counties and provincial cities will be
 
divided Into three classes, broken dovn and staffed as shown above. 

Steps that will be taken to strengthen laws and regulations 
include: 

o 	 Foods will be divided into two groups. Group A (food produced 
by factories) would enjoy free sales throughout the country.
 
Group B (products of food businesses, excluding food
 
factories) could only sell at the location of that business.
 

o 	 More detailed regulations will be formulated for food 

labelling. 

o 	 Management of food vendors vill be strengthened. 

o 	 More control will be exercised over food from unknown sources. 

o 	 Slaughtered livestock will be inspected more stringently. 

o 	 More regulations and hygienic standards related to food 
sanitation will be formulated. 

o 	 A good food inspection system will be established. 

o 	 Management cf food advertising will be improved. 

Other ueasures planned for the future to strengthen food safety in 
the ROC include: 

o 	 Promoting research and surveys on food safety and sanitation 

o 	 Promoting the training of food inspectors and sanitary 
personnel of food factories 

o 	 Strengthening cooperation asong government agencies 

o 	 Establishing a Consulting Camittee on Food Safety and 
Sanitation
 

o Promoting educationaa materials related to food safety and 
sanitation
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a kklog officials and technicians sors awrs of food sanitation 

o 	 Increaslng ths budget, facilities, and resources available to 
health agencles. 
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AGRICULTURAL SCIENCE AND TECHNOLOGY INFORMATION 
RESOURCES IN THE REPUBLIC OF CHINA 

Van Jiun Vu 
Agricultural Science Information Center 
Taiwan 
Republic of China 

At a time In world history when nearly 1 billion people are on thebrink of starvation, the Republic of China on Taiwan has, over the past30 years, been able to feed and clothe its people decently. This has
resulted In large measure frou development of an agriculture reinforced 
by scientific and technological innovation.
 

In the process of transforming Its industrial infrastructure from 
a labor-intensive to a technology-intensive one, this country is faced

with a fundamental challenge: 
 how to continue technological
modernization under the restrictions of limited agricultural and energyresources and with the aid of science ad technology and a modern 
agricultural Information system. 

The success of agricultural development in modern societies
depends upon an efficient system for collecting, processing, anddisseminating agricultural s.dence and technology information, as well as supplies of raw materials and energy resources. This report
describes the status of an agricultural scienue and technology
Information system in Taiwan, the objectivos of the system, and the 
prospects for cooperation with international information organizations. 

THE AGRICULTUIRA SCIENCE INFORMATIO CENTER 

1. Objectives
 

1. To support agricultural research programs 
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2. 	To ensure effective use of agricultukal science and technology
 
information 

3. 	 To promote cooperation between local and foreign agricultural 
science and technology information organizations 

4. 	To establish a service network of agricultural science and
 
technology information
 

II. Brief History
 

The organizational meeting for the Center was held in August 1976 
under the sponsorship of the Council for Agricultural Planning and
 
Development (CAPD). As a result of this meeting, the Center was 
formed, and in December 1976 the Agricultural Association of China 
Building, which houses the Center, was opened. On January 1, 1977, the 

staff of the Center began planning. In September 1978, the Committee 
for Fund Management was established. The Center itself was opened to 
the public in October 1978 and planning for a national agricultural 
science and technology information management system began in January 
1979.
 

III. Service Guidelines 

1. 	Right Information provided to
 
2. 	Right users in the
 
3. 	 Rigut forms at the 
4. 	 Right times 

IV. Information Defined 

1. 	Intelligence, news
 
2. 	Documents
 
3. 	Data
 
4. 	 Service 

V. Targets
 

1. Cooperation among the various organizations involved in 
agricultural sc.ence and technology development in the
 
Republic of China 

2. 	Circulation of Information
 
3. 	 Centralization of sources of specific information 
4. 	Computerization of the overall information system
 

VI. Information Users 

Those who wish to make use of the information provided by the
 
Center, i.e., researchers, students, farmers, etc. 



- 102 -

STATUSPR WSNT OF THE SYSTEX 

I. The Agricultural Science and Technology Information Management
System (ASTIDg) Coverage 

1. 	PASTP-Piles for Agricultural Science and Technology 
Personnel 

2. 	FASTEJ-Filos for Agricultural Science and Technology
 
Research Projects

3. FASTER--Files for Agricultural Science and Technology

Research Reports

i. FASTCL-Files for Agricultural Science and Technology 
Literature in Chinese


5. 	PASTUL-Filcs for Agricultural Science and Technology
 
Literature in English


6. 	FASTES--Files for Agricultural Science and Technology
 
Statistical 	Data 

7. 	Tte others--still to be developed
 

II. System 	Targets
 

1. 
To establish a system for processing domestic agricultural

science and technology information and to give priority to
 
setting up data bases on researchers, research projects,

research papers, and literatures in Chinese and English


2. 	To coordinate the efforts of domestic information
 
organizations at building up core collections and various

special data bases to form an integrated service network
 
without needless duplication


3. 	To assist other information organizations in introducing from

abroad standard information processing practices in order to
 
unify all information processing procedures and methods to
 
facilitate information exchange


4. To train Information staff and introduce foreign processing
techniques for the developient of an automated

Chinese-language information system

5. 	 To Join international itformatlon organizations and 	introduce 
selective data bases into the domestic information system


6. 	To develop an information classification system and
 
terminology adaptable to domertic con.itiono
 

III. System 	 Functions 

1. 	 Data input, correction, and updating 
a. 	Input of information in both Chinese and English

b. On-line 	and off-line Information input 
c. On-line 	and off-line correction and updating 
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2. 	 Perusal 
a. 	 Required Information displayed on CIT 
b. 	 Rosults of retrieval 
c. 	Operating and retrieval procedures
 
d. 	 Contents of data base 

3. 	Retrieval
 
a. 	Retrieval in Chinese
 
b. 	Two retrieval operations
 

(1) Relatonal operators
 
(a) 1EQ (equal to)
 
(b) NE (not equal to)
 
(c) LE (les than or equal to)
 
(d) LT (less than) 
(e) GE (greater than or equal to) 
(f) GT (greater than)
 
(g)" WL (within limit)
 
(h) OL (outside limit) 

(2) 	 Query operators 
(a) NOT
 
(b) AND
 
(c) OR
 

4. 	Printout
 
a. 	 Information perused 
b. 	 Information retrieved 
c. 	Statistics
 
d. 	Other inputs
 

5. 	Indices
 
a. 	 Classification index 
b. 	 Key word index 
c. 	Institutions index
 
d .	 Authors index 

6. 	 Statistical analysis 
a. 	 Research funds 
b. 	Retrieval results
 
c. 	 Science and technology personnel (age, degree, specialty, 

etc.) 

7. 	 Editing and publi-ation 
a. 	 In formats required 
b. 	Whole who, abstracts of papers or projects, digests of
 

related literatures
 

8. 	RS, SDI, and STD services 
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VI. 	Information Cooperation 

Since Its Inception, the Centor has Joined the folloving 
international infomation organizations: 

1. 	 FID (International Federation for Documentation) 
2. 	 IFIS (International Food Information Service) 
3. 	 IFLA (International Federation of Library Associations and 

Institutions)
 
4. 	 IXALD (International Association of Agricultural Librarians
 

and Documentalists)
 
5. 	 ASIS (American Society for Information Science) 

A SELECTED LIST OF AGRICULTURAL -SCIENCE AND TECHNOLOGY 

PUBLICATIONS/JOURNALS PRODUCED IN THE REPUBLIC OF CHINA 

I. 	 Food science and nutrition
 

1. Food and Nutrition
 
2. Food IndustrieG
 
3. Food Sanitation Newsletter
 
4. Food Science
 
5. Food Science Digest
 
6. Food Today
 
7. Health and Nutrition
 
8. Journal of Chinese Food 
9. Journal of Hwa-Gang Food Science and Nutrition 

10. 	Journal of the Mariae Food Processing
 
11. 	Journal of the Chinese Nutrition Society
 
12. 	Modern Food
 
13. 	Mycotoxin Digest
 
14. 	 Report of Food Industry Research and Development Institute 
15. 	 Soybean and Oil Processing
 

II. 	Agriculture
 

1. Agriculture and Economics
 
2. Agriculture Extension
 
3. The Agriculture Finance Tribune 
4. Agricultural Information
 
5. Agricultural Research
 
6. Agri-Week 
7. Agrometerological Bulletin
 
8. Annual Report of International Seeds and Seedlings Exchange 
9. Annual V~port of Plant Protection Center, Taiwan 

10. 	 Annual Report of Rice Cultivation Improvement 
11. 	Annual Report of Taiwan Agricultural Research Institute
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12. 	Annual Report of Taiwan Sugar Research Institute
 
13. 	Annual Repor. of the Tobacco Research Institute, Taiwan
 

Tobacco and Wine Monopoly Bureau
 
14. 	Biology
 
15. 	 Botanical Bulletin of Academia Sinica 
16. 	 Bulletin of Agricultural Engineering 
17. 	Bulletin of Agricultural Extension
 
18. 	Bulletin of Agricultural Research
 
19. 	 Bulletin of Agronomy Society
 
20. 	Bulletin of Botany
 
21. 	Bulletin of Taiwan Agricultural Research Institute
 
22. 	Bulletin of Taiwan Provincial Pingtung Institute of
 

Agriculture
 
23. 	Bulletin of the Department of Botany, College of Science,
 

National Taiwan University
 
24. 	Bulletin of the Tobacco Research Institute, Taiwan Tobacco
 

and Wino Monoply Bureau
 
25. 	China Agricultural Machinery
 
26. 	China Floriculture
 
27. 	Companionship of Orchid
 
28. 	Cooperative Bank Today
 
29. 	Environment Protection
 
30. 	Farmer's Friend Monthly
 
31. 	Food and Agricultural Economics Review
 
32. 	Food Production and Activities of Taiwan Provincial Food
 

Bureau
 
33. 	Foreign Market Information on Agricultural Products
 
34. 	Fruit Growers' Cooperation
 
35. 	 Fruit Research
 
36. 	 The Grains and Livestock Monthly
 
37. 	4-H Feed Monthly
 
38. 	Harvest Farm Magazine
 
39. 	Hwa.-Gang Plant
 
40. 	Journal of Agricultural Research of China
 
41. 	Journal of Agriculture and Forestry
 
42. 	Journal of Agriculture Vocational Education
 
43. 	The Journal of Chinese Agricultural Chemical Society
 
44. 	Journal of Chinese Agricultural Engineering
 
45. 	Journal of Chinese Soil and Water Conservation
 
46. 	Journal of the Agricultural Association of China
 
47. 	Jouinal of the Chinees Agricultural Chemistry Society
 
48. 	Journal of the Chinese Biochemistry Society
 
49. 	Journal of the Chinese Microbiology Society
 
50. 	Journal of the Chinese Society for Horticultural Science
 
51. 	Journal of the Microbiology Society
 
52. 	Memoirs of the College of Agriculture, National Taiwan
 

University
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53. Mushroom Cultivation 
54. NCHU Horticulture
 
55. NTU Phytopathologist and Entomologist
 
56. Pineapple Magazine
 
b7. Pineapple Newletter
 
38. Plant Protection Bulletin
 
59. Quarterly Journal of Agricultural Marketing
 
60. Quarterly Journal of Chinese Forestry
 
61. The Quaxterly Journal of Taiwan Bank
 
62. The Quarterly Journal of Taiwan Land Credit
 
63. The Report of Agriculture Census of the Republic of China
 
64. Report of Farm Record-keeping Families In-Taiwan
 
65. Report of the Taiwan Sugar Research Institute
 
66. Report on Agricultural Information
 
67. Rural Taiwan 
68. Scientiftc Agriculture
 
69. Soil and Fertilizer Newsletter
 
70. Soils and Fertiliers in Taiwan
 
71. Sugarcane Bulletin
 
72. Sugarcane Research
 
73. Taiwan Agricultural Economics
 
74. Talwam Agricultural Extension Newsletter
 
75. Taiwait Agricultural Yearbook
 
76. Taiwan Agriculture Quarterly

77. Taiwan Fertilizer Monthly
 
78. Taiwan Floriculture
 
79. Taiwan Fruits Magazine
 
80. Ta-wan Horticulture
 
81. Taiwan Mushrooms
 
82. Taiwan Orchid
 
83. Taiwan Sugar
 
84. Taiwan Sugar Bulletin
 
85. Taiwan Sugar Industry Quarterly
 
86 Taiwan Sugar Statistics
 
87. Taiwan Tobacco
 
88. Tea in Taiwan
 
89. Tea Newsletter
 
90. Weed Science Bulletin
 

I1. Forestry
 

1. 	Bulletin of Taiwan Agricultural and Forestry Survey Team
 
2. 	Bulletin of Taiwan Forestry Research Institute
 
3. 	Bulletin of the Chinese Forestry Association
 
4. 	Bulletin of the Experimental Forest of National Taiwan
 

University
 
5. 	Companionship of Forestry
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6. Forestry Product Konthly 
7. Forestry Statistics of %=n
 
S. Lumber Marketing Mo, thy 
9. BTU Forest 

10. 	Quarterly Journal o2 Wneat-a Forestry
11. Silviculture 	Knowlt.ge 

12. 	 Silviculture Today
 
13. Taiwan Forest
 
14'. Taiwan Forestry Journal
 
15. 	 Taiwan Fonestry Quarterly
 

,
16. 	Taiwan Lmu-


IV. 	rii3hery
 

1. Acts Q.(f 41Okrn6,'uica Taiwanium 
2. Annu,1 Catch St:auletics of Taiwan's Tuna Longline Fishery 
3. Aqua-,tiurd
4. Bulletin, f Taivan Fisheries Research Institute
 
5. China V.cNries Monthly 
6. Collectet. ieprints Tungkang K.n.n Laratory 
7. The Culture cl Prawns and 'rdpa 
8. Fisheries Tr0,5%ae 
9. Fisheries Yea;..)ook in Taiwan 
10. 	Fisherman Magazine
 
1, Fish Uox d
 

Jor ti * the Fisheries Society of Wwan
 
.'l. ort of Taiwan Fisherie, Pijepar.h Iat*t-.
 
14. 	 '-+,2t' Journal of Natior-...1 To .Cal1a of' &r1na Grience 

mail Tachnology 

V. 	 Animal Thi andry and Veterinw'::, Xedicine 

1, .i.utu e and Animal Husbandry Bulletin 
2. A yaal ii.M 	 r?,of the Republic of China 
3. Aunual Raport 	of .rA.rmuLivostock Research Institute 
4. Annual ,+reh aTport of Animal Industry Research nsntitute, 

Taiwan Sugar Cot,=.at.a 
5. Biological Bullitin of Natciuil Taiwan Normal University
6. Bulletin of the Chinao Secick.7 of Aninal Husbandry
7, Bulletin of the Institoie v- Zoology, Academia Sinica 
8. Chinese Animal Husbandry ifeekly
 
9. Chinese Apiculture
 

10. 	Chinese-Japanese Feedetv.4
 
11. 	Companionship of Pigeot 
12. Experimental 	Report of Taiwan Provincial Research Institute
 

for 	 ival Health 
13. The Jztrnal of A'n.aal Husbandry arA Vmterinary Medicine 

http:Knowlt.ge
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14. Journal of the Chinese Society of Animal Science
 
15o Journal of tha Chinese Socletty of Veterinary Science
 
16. 	 Journal of the Tiawn Lwmoneck Research 
17. 	 Livestock Digest 
18. 	 Milk Industry 
19. 	 Modern Livestock 
20. 	 Poultry World 
21. 	 Racing Prcon 
22. 	 Taiwan Feed Industry Magazine 
23. 	Taiwan Feedstuffs
 
24. 	 The Taivan Journal of Veterinary Medicine and Anizal Husbandry 
25. 	Technical Bulletin of Taiwan Fertilizer Company 

PROPOSAL FOR THE ESTABLISHMENT OP A SINO-AMERICAN AGRICULTURAL 

SCIENCE AND TECHNOLOGY INFORMATION SYSTEM COOPERATION PROJECT 

. Objectives
 

1. 	 Exclv.e nricultural publications and related information 

2. 	 Enrvnge i.,g tcultural information data bases 
3. 	 With the assistance of American concerns, ASIC would obtain 

agricultural information from International organizations and 
their participation
 

4. Provide the Republic of China with necessary agricultural
 
Information processing training 

1I. 	 Work Plan 

1. 	 EzchzunZ-i ti'blications and related information will start 
July 1961. 

2. 	 Excha, of data bases will start January 1, 1982 
3. 	 Depending on necessity, hold one or two training classes 

annually on information retrieval, data base managafent, and 
informatin system practice, etc. 

4. 	 Hold an agricultural information system seminar in 1981 that 
will 	include the following topi.,s:
 
a. An Introduction to management Information systems 
b. Information analysis 
c. Infor+ation system management 
d. Infov..tion system case study 
e. Hor,to construct a thesaurus 
f. hov to set up a data procesting system
 

111. 	 Organization 

1. 	 The Republic of China and the United States will each assign
 
three to five specialists to the comittee
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2. 	 Each side will designate a liaison officer for the planning 
and execution of programs 

3. 	 Members of the U.S. task coamittee should include: 
a. Infornation system management specialist 
b. Information processing specialist
 
c. Agricultural research management specialist 
d. Managament information system specialist 

IV. 	Activities
 

1. 	Promote exchange of information
 
2. 	Assess the performance of Information system operations 
3. 	 Study, through joint efforts, the technology of Chinese 

Information processing 
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CIMT STATUS OF A PREVENTIVE
 
V5 RAM FOR FOOD SAFETY IN TAIWAN
 

Jean May TWsng 
Nutrition and Food Science Department 
Fu Jen University 
Taipei, Taiwan
 
Republic of China
 

Taiwan's remarkable record in economic and social development has 
golccod worldwide recvition. Taiwan's population increased from 
14.3 million in 196 to 17.5 million in 1979, with an anuual growth 
rate of 2.4 percent in 1979. Per capita incae in Taiwan is now more 
than U02,000. Taiwan's prosperity has resulted both from a growing 

po.ulat±,i rate and increased national income and from rapid extension 

of &ictionat all levels. Since 1968, a 9-year education hoe been 
comulory. All these dramatic changes have brought about demands for 
tastier, more nuttitious food and concerns about food safety. 

During the past decade, most research and regulation In the area
 

of food safety have emphasized food exports, reflecting the stringent 
requirements of Taiwan's customers in foreign countries. But in the 
past few years, local food consumption has gradually increased, giving 
rise to government and consumer concern with food safety. The outbreak 

of several severe cases of foci poisoning last year le to immediate 
instigation of a food safety prevention program. Taiwan wants to
 

establish a sore ideal and reliable system or program of professional 
training and consumer education to strengthen this preventive program.
 

ZK0P2S QI TAININGQ. 

tla:y of those responsible at present for Taiwan's food sanitation 

and safety program do not have intensive training in this field 
(Table 1). They majored in food science and technology, food and 



r p1 hoawh, ).b economics, or other closely relatedcma 
fipl1e- Thoy ia tr-, senior vocational schools, Junior colleges,,'dat 
cn =.varziti e et 6- 5.dergraduate or graduate levels. Table 2 shove 
etLiOCasd £lU.sk for I 8 of all graduates in fields closely related to 
food safet7. 

TABLE 1 Hose economics major training courses related to food safety. 

Course credits
 

Level of Foca Food Food Food 

train- Micro- micro- Family santi- and pro- Human 

Ing biology biology health tation nutrition cessing nutrition 

Senior
 
voca­
tional
 

- - - 2 4*school 


Junior
 
- 3* 2-4 3* 3-4 2-3 ­college 

University
 
(under­
graduate) 3 - 3- - 2 3 

*Listed as elective courses.
 

The home economics extension program is one of the regular branches 

of agricultural extension education in Taiva.. In 1979, Taiwan's 

agricultural population numbered 5,638,810, or 32.2 percent of the total 

popuvu1Ltn. Thus the Importance of the extension program to the rural 

comunty is obvicL.-;, At present, this program has 380 home economics 

extension agents (26 county or city supervisors and 354 township
 
advisors, most of whom L.ajored in home economics). There are also 5,213 
local volunteer helpi.
 

In 1980, an on-the-job training program for these extencion agents 

included: 

A summer class for 40 home economics extension supervisors and 

advisors, conducted by the Hoe Economics Education Department 

of Tai mn Normal University. 

o 




-- 
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WLE 2 	 Eatimated number of 1980 graduates in fields closely related to food
 
safety.
 

Department gradtites
 

Environ­
mental
 
engineer-


Public 	 ins/ 
Level of Food Food health/ Agri- environ­
profe- science and health cultural mntal Home 
Eional and tech- nutri- educe- cheis- Animal sanita- eco­
tr'lining nology tion tion try science tion nomics TOTAL 

Senior 
vrcational
 
;ichool 900 
 67 	 .. . .. .. 777 1,744
 

Junior
 
college 100 10 - .. 
 .. 	 200 450
 

University
 
(undergrad­
uate) 220 110 60 35 30 250 705
 

University 
(graudate) 25 -- - 5 5 16 7 58 

o 	 Technical training conducted at District Agricultural
 
Improvement Stations with 32 classes and 700 participants.
 

o 	 A panel discussion sponsored by the American Soybean
 
Association and assisted by the Council for Agricultural 
Planning and Development on the topics of "Food Sanitation and 
Safety," "Y.d Nutritior ," "Food Processing and Nutritional 
Value," "Processing of Salad Oil," and "The Way of UsingWio. 
Salad Oil." Thirty extension advisors and hospital dietitians
 
participateu.
 

The Food Induistry Research and Development Institute (FIRDI) also 
off,fr a tralunng program under its technical services group. FIRDI is 
a ronprofit organization that serves the food industry. Its areas of 
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'ntreat Intlude ImprovIn3 fod procesing technology and quality of 
toad pron ts, devsloping n productt, solving problems, and training
tachcal personnel. T-e..nq cour.oo addzras can seamer operation and 
seamu laspction, ratorr apa ?ntlan, +.Lpralprocessing, food plant

aat~,quality cc Lc .ud exitntion, a~te. As of 1980, FIRDI
hod tr~lmd more thr 4,176 technical personnel from the food ir4ustry 
a d foo6 proccasing tzvcb:: r frc voceaLtonal schools (Table 3). 

Training classes and wo-hshops aea &so offered for health and
 
u~nitction inspectors and laboratory echnlcians and for sanitary
 
qu !ity control personnel from the foad, industry. Health departments
 
or health bureaus offer periodic clatnas on management of food plant 
sanitation.
 

In 1980, the Drug and Food-Inspection Bure-,) co :..ucted three
 
tralnizg classes foodfor 75 sanitation laboratory t'rbnlcians, two 
trainni classes for 125 food sanitation inspectors., c,'d a training

clas an "Handling of Food Poisoning cases and the Laboratory 
Examination T2chneue" for 43 laboratory technicians and 
39 inspectoru. 
Luirts from resaarch institutes and universities were 
asked to lecturi. in these classes. 

CONSUMER EDUCATION 

Home econonics &-tnsion workers play a very important role in the 
consumer education yrooyamn. The extension program mentioned earlier Is 

-sh nytemImplemented thro a., of farmers associations, under goveruent 
supervinion. Tb, r,_br of ertension agents assigned to each 
association depeo up n its size--usually one agent is assigned to a 
1,000-2,000 family nuerciation and one to two agents to a 2,000-3,000 
family asooc.ation. Extension agents emphasize Improvement of rural 
sanitation and living conditions; family planning, child care, personal
hygiene, ani home environment beautification; and improvement of family 
diet. 

In Tiawan, a numb-r of magaoines and journals related to food, 
health, sanitation, aLd eafety sre available, including an estimated 
15 for tha general puhbli. oie of ;hese are The Woman, Health World, 
Ptoulediine, and Ca74 1.1in The publisher of Consuaer Time 
clalno chit it is the only '. magazinem, on the markat with 
Inft=6tion on rmaercial p-oduct-

A number of aca.daic journals are published by academic societies
 
and student asaocf!tion in the related field for professionals. Right

other magazlii (e.5., Food Industries, National Science Council 
Monthly, Food ... , ri-eek) are published by nonprofit 
organizations Pach as FIRDI and the National Science Council. 
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TAMA 3 	On-the-Job-tralning progra sponsored by the Food Industry Research 
and Development Institute, 1977-190. 

1977 1978 1979 


4inling No. of a 'ti- No. of Parti- No. of Parti- No. of Parti­
,-Octs clacceD t c:i1elasses cipants classes cipants classes cipants 

,c pro­
C*48ing 

Ve hea 1 26 1 24 1 26 1 19 

Quality
 
control of
 
food 
canning 6 166 6 137 5 89 
 5 79
 

Retort pro­
cessing 
control 4 68 5 62 3 43 3 40
 

Retort
 
operation 11 183 7 
 97 5 66 4 62
 

Quality 
control of 
frozen sea­
foods 3 66 

Mnagement 
of ernned 
feds pro­
dLaton 2 52
 

Quality
 
control of
 
pickled 
fruits and
 
veattables 3 81
 



TATAR 3 Continued 

1977 1978 1979 3980 

Traing 
subjects 

U-2. of 
class s 

Parti-
cipants 

No. of 
clasjes 

Patti-
cipants 

No. of 
cansem 

Partt-
cipants 

No. of 
clmses 

pz.lt­
c1pante 

Inspection 
of UHT* pro­
cassd milk 
ar-A fruit 
Jui1ce 10 

techique 
in canning 3 36 11 120 

philic 
spores 
counting 
In canned 
aushrooms 2 61 

Quality 
control 
of can 
seaming 5 74 

TOTAL 27 561 26 447 27 405 18 274 

Total number of classes: 98 

Total participants: 1,687 

*T1cra-high temperature. 
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The Monday issue of the China Daly News carries a Weekly Consumer 
Report, edited by the Consimer Association of Taipei. The Taipei 
Saturday News elms "to protect the benefit of the people's life."
 
Newspapers also occasionnIly carty special articles on food.
 

Triwan has three television networks broadcasting 163 hours per
 
wetkt Food safety programs are telecast approximately 0.6 percent of
 
this tiu'. which include the programs mentioned below:. The Taipei City 
Heaith Dpartment also sponsors 3-minute public service announcements 
conc.arning food sanitation, inspection, etc., which are between 
tejtvo. on programs. 

A half-hour television program, "Health Classroom," has been 
sponsored by the Taipei City Health Departaent for 2 years. In 1981, 
the name of the program will chksuge to "Th Green Mountain Will Exist 
Forever," meaning our health is very V,,,port nt. The total budget for 
this program is US$156,000, or US$3,000 for each half-hour program. A 
book titled Concern about Your Health covers the content of "Health 
Classroom." 

None of Taiwan's 20 broadcasting stations carry special programs
 
related to food safety. The subject is covered occasionally on such
 
programs as "Happy Farmers," "Our Family," and "The Early Morning in 
the Park." 

Food c~hibiions are sometimes sponsored by student associations, 
cons iuer oroanizations, or health departments and bureaus. 

"Constrwr Guide" is published by the China Esily- NL-J and Is 
sponsored by the Consumer Association of Taipei. Thie b1k rns 
720 pages, of which 92 pages is devoted to food and health. 

To protect consumers against misleading statements by tne mass 
media, an advertisement control law is provided in the "Law Governing 
Hanagement of Food Hygiene," Article 17, which roads as follows: "Mass 
media or names of other persons shall not b usad for publicity or
 
advertisement containing falsehood, exaggeration, distortion of food
 
additive." 

CONSUMER ORCANIZATIONS
 

The Consumers Asaaciation of the Republic of China was the first 
consumer organization founded on the island, but it has never been 
active.
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The Consumers Association of Taipei, founded in 1974 to protect
 

the consumer, provides the following services: 

Settles consumer complaints about merchandise
o 

o Conveyn consumers' interests to the government 

Arts as a bridge between the producer and the consumer
o 

Compares product prices and quality to consumer opinions and
 

responses
 
o 

" Educates the consumer by mass communication (e.g., panel 
discusnious, publications).
 

The Chi,.-a a,71': News Is the sole sponsor of this usociation which 

receives UXOUFF'z = 7iaxsll) from the Taipei Municipal Guvrnment. An 
US$5 per year (stud t a ;re free);Individual mananr onvance fee .
 

group membership dues are US50. At present, this organization has
 
2,000 individual members and eight group members. Obviously, its
 
financial affairs are in a difficult condition.
 

The Consumer Foundation of the Republic of China was founded on
 
November 1, 1980, and is promoted by Taipei Jaycees. The foundation
 
held a panel discussion on "Food and the Consumer" on July 13, 1980,
 
and has set up "Educating Consumer Classroom," a class especially 
deaigned to educate consumers on such subjects as "How should we eat?,"
 
"Cosuctlcs and your skin." 

The National Matrons Association of the Republic of China was
 
founded in 1961 by housewives.
 

The Center for 1a lty of Iffe, sponsored by the MinG-Teh
 
Foundation, was founded in Anuust 1980. The purpose of this center is
 

to improve the quality of life of the people. The center conducts
 
research in the fields of ervironmental pollution, health and
 
nutrition, etc.; arranges adr!s and panel discussions; and publishes
 

books on quality of life, technical manuals, seminar proceedings and
 
research reports, and journals. 
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SAFETY FACTORS TO BE BUILT IN AT FOOD PROCESSING PLANTS.
 
$A2UFACTURING TECHNOLOGY ANJ QUALITY CONTROL SYSTEN
 

Yung Sing Chang 
Specialist
 
Division of Food Processing 
Department of Farmers# Service
 
Council for Agricultural Planning and Development 
Executive Yuan 
Republic of China 

INTRODUCTION 

Taiwan receives more rainfall than any other part of the Chinese
 
mainland, and has a mean monthly temperature in winter of above 150C,
 
both favorable conditions for agriculture.
 

About 32.2 percent or 5.64 million of Taiwan's total population of 
17.0J million (in 1979) derive their income from agriculture. Most 
farmers are landowners; tenant farmers comprise 8 porcent of the total 
farming popultion. Approxtiately 915,393 hectares (h a) of lnd are 
cultivated and the average farm is 1.02 ha in area. Production figures 
(1978) for specific crops, vegetables, livestock, and fish are shown in
 
Table 1.
 

TAIWAN'S FOOD PROCESSING INDUSTRY
 

Taiwan is intensively developing its industrial sector while
 
leaning heavily on its agricultural sector, but there is close
 
coordination between the two. The food processing industry has
 
significantly influenced the availability of raw materials, and the
 
export of processed agricultural products has played an Important role
 
in the development of Taiwan's economy since the early 1950a when sugar
 



and banaux ware Talwan's tw major anorta. The shbre of exported 
processed aricultural products bas gr&ually become less., but their 
export value has Increased (see Tables 2 and 3). 

TAELB 1 	 Crop, vesgtable, livestock, and fish production In Taiwan, 
1978. 

Harvest Number of Production 
area head or (metric 
(ha) pieces tons) 

Crops
 
Rice 749,415 2,439,018
 
Sweet potato 91,749 1.462.999
 
Sugarcane 5,037 336,302
 
Pineapple 11,556 249,627
 

Vegetables
 
Water chestnut 198 3,711
 
Bamboo shoot 19,487 218,775
 
Asparagus 12,610 97,393
 
Tomato 8,781 220,719
 
Mushroom 1,170 119,460
 

Livestock
 
Hog (slaushtored) 6,204,549 579.327
 
Chicken (dressed) 91,463,285
 
P41 92,260,839 

Fish
 
Tuna 112,349
 
Grass shrimp 1,525 1,606
 

Source: 	 Taiven i&rcultural Yearbook
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TABL3 2 Ccupositiou of exporta in Taiwan, 1978.
 

Value
 
(million US$) Percent
 

Industrial products 11,233.4 
 88.7
 
Textile productu 3,195.8
 
Electrical machinery and apparatus 2,012.5
 
Metal products and machinery 1,033.3
 
Other 
 4,991.8
 

Agricultural productn 1,429.0 
 11.3
 
Sugar 73.3
 
Canned fcoda 391.5
 
Fresh fruit 
 31.4
 
Salted foods 61.2
 
Dehydrated foods 33.9
 
Other 
 837.7
 

TO2a EXPORTS 12,662.4 100.0
 

Sources: Cuatcns Statistics, Council for Agricultural Planning
 
and Dav'lorment, Taiwan Exports of Canned Food,
 
Taiazzn Reglonal Salted Vegetable and Fruit Exporters

Ansociatlon, and Taiwan Regional Dehydrated Vegetable 
Exporters Association
 

The food processing industry has an important influence on the
 
prcduction and price of farm products. At lease 50 percent of the farm

hvuo holle producing agricultural, forert, fishery, and animal 
proceniniv naterials are related dLrectly or indirectly to the food 
Induct,. Food factories employ tens of thousands of farm workers 
durin3 thir operating periods. Farm income f om the production of 
sugar cane, mushrooms, asparagus, pineapples, oriages, and other 
vegZtables an6 fruits, as well as marine and livestock pro4ucts used as 
processing materials, has reached over NT $10 billion a yeor. Payments
to farmers for harvesting, transporting, and processing these materials 
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TABLE 3 	 Viar of processed agricultural product exports of Taiwan's total 
exp.;;te and agricultural exports value. 

(1) (2) 	 (3)

Total Tot rl Processed
 
export agricultural exports agricnJtvsl product exports
 

(million (million (2)/(1) (million (3)/(1) (3)/(2)
Year US) us$) (percent) US$) "per,-,n.) (percent) 

1979 16,01,1.'.10 10.00 940 5.84 58.36 

1978 12,662 1,429 11.29 809 6.39 56.62 

1977 9,348 1,212 12.97 705 ',55 58.20 

1976 8,155 1,071 13.13 668 8.19 62.41 

975 5,302 909 17.14 627 11.82 9.01 

1965 488 264 58.20 159 32.58 55.99 

1955 133 123 92.48 82 64.16 68.29 

Sources: Stnitic of Trade. Agricultural Trade Statistics of Taiwan
 

also total hundreds of millions NT dollars. Thus development of the
 
food processing industry is not only closely - iated to the growth of 
agriculture and the rural economy, but also to other economic sectors.
 

Canned Food Industry 

Canned foods are one of Taiwan's maejor food trulatries. At the 
ez",of 1979, 60 plpnts were producing canned aspaibus; 53, canned 
m.t,.rooas; and iU, c,.,d pineapple. As these products are processed 
during different seasons, the same plant usually produces more than one 
kind of product. Pineapple canning, a traditional food industry, was 
establphed in 1901. Canned mushrooms and asparagus, developed by the 
gov; . .. t in 1959 and 1963. respectively, further enhanced the 
devtlopment of the food pr.-xing industry. 
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In 1978, the major canned Itms were bamboo shoots, 4,379,695 c/s 
(standard cases); asparagus, 4,344,340 c/si and mushrooms, 3,729,748 
c/o (see Table 4). More than 97 percent of Taiwan's canned foods were 
exported, chiefly to Europe, the United States, and Japan. Only 
piucappl, mushrooms, bamboo shoots, and asparagus canned products have 
a co1l !ctive export company. Other products have been competing for 
iuternational markete rccilting in an uneven distribution of profits 
among canneries snd very unstable production. 

TABLE 4 Taiwan's ctports of canned foods, 1976-78 (standard cases). 

1976 1977 1978
 

Pineapple 1,351,484 1,012,767 717,214
 
Mandarin orange 492,284 794,590 906,015
 
Other fruits 998,920 584,962 717,375
 
Mushroom 2,670,924 3,899,716 3,729,748
 
Asparagus 3,899,449 2,835,369 4,344,340
 
Bamboo shoots 3,034,375 3,543,541 4,379,695
 
Water chestnut 666,287 872,123 680,284
 
Tomato products 1,556,255 1,466,308 1,918,306
 
Other vegetables 950,013 1,560,288 1,636,587
 
Marine products 586,518 900,205 946,360
 
Others 2,179,770 1,555,021 2,419,602
 

TOTAL 18,386,279 19,024,890 22,375,526
 

Source: Taiwan Ftports of Canned Food 

As a result of this situation, a number of problems have arisen:
 

o Exports of canned products have been concentrated too much in 
one or two countries. For example, most mushrooms are shipped 
to the United States, asparagus to West Germany, and bamboo 
shoots to Japan and the United States, creating trade problems 
with importing countries. New international markets must be 
developed for exported canned goods.
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* Imported canned goods are facing keen competition from other 
cotmtrIeet For eremple, Thailand and the Philippines have been
using cheaper raw materials and labor in pineapple production;
Korea and the People's Republic of China have increased their 
uushroom production; Mexico, Spain, the People's Republic of 
China, and Brazil have been expending greater efforts on their 
production of asparagus. 

o The high cost of tin cans has been a maj.r problem, resulting
in steps to rmduce ths thickness of tin plate and to increase
 
the 	amount of tin coating. 

* 	 A labor shortage has been a major problem in the food 
processing industry. For many years, the export food trade 
took advantage of relatively cheap labor. Machines must be
 
developed for peeling, grading. and filling. 

Frozen Food Industry 

The frozen food irAustry appeared in Taiwan about 15 years ago. At 
the end of 1977, 55 frozen food factories were producing vegetables and 
fruits; 82, marine products; 12, roast eel; 26, pork neat.; and 
7, prepared foods. Ninety-eight percent of frora foods was exported to 
Japan, West Germany, the United States, Hong Kong, and Canada. The nost 
Important frozen vegetables were mushrooms, sparaguss soy beans, and 
beans. Among marine products, shrimp, eel, ,-rab, and fish paste were 
the main items. Of frozen neat, pork was about the only item, and 
spring roll was the major Item in frozen prlipared foods. 

Taiwan has four frozen dehydrated food factories, exporting 218
 
tons valued at US*3.57 million in 1978. The price of these products is 
high, yet the output Is unstable* Frozen preparec foods have been 
prodaced for about 5 years, and consist mainly of Chinese-6tyle snack 
foods. Exports in 1978 were 398 tons valued at USt1.12 million (sce 
Tables 5 and 6). 

Problems faced by the frozen food industry include:
 

o 	 Heavy Investment and high storage and transportation costs 
which have made this industry more difficult to macage than the 
canning Industry. 

o 	 Insufficient raw materials for the 120 factories In opertion.

Total freezing capacity mounts to 2,200 metric tons per day or
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TAAZE 5 Uport of frosen products from TaiWu, 1974-78 Coetric tons). 

1974 1975 1976 1977 1978 

Vegetables and fruitc 28,337 14,823 28,272 38,740 48,679 
Hariu& products 19,559 16,150 20,969 26,790 31,076 
Prepared products 38 27 1,404 454 398 
Pork 11,106 8,698 24,608 19,553 20,330 
Freeze-dried products '314 51 583 176 218 

TOTAL 59,404 39,749 132,P32 85,721 100,701 

Source: Taiwan Frozen Vegetable and Fruit Asoo:iation
 

TABLE 6 Export of frozen products from Taiwan, 1974-78 (US$1,000).
 

1974 1975 197' 1977 1978
 

Vegetables and fruits 15,465 8,007 25,068 34,235 39,816
 
Marine products 21,777 38,955 112,459 35,777 108,878
 
Prepared products 37 54 655 957 1,130
 
Pork 26,313 24,674 72,664 73,517 78,277
 
Freeze-dried product. 4,089 542 2,872 2,463 3,570
 

TOTAL 67,681 72,232 203,718 146,949 231,671
 

Source: Taiwan Frozen Vegetable and Fruit Association
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800 000 metric tons per year; but only 85,721 metric tons were 
produc".. in 197? and 100,701 metric tons in 1978. 

" 	 Frozen foods are not popular in local markets, and exported 
frozen foods have been concentrated in one or two countries. 
Thin industry depends too much on foreign markets. 

o 	 A recent U.S. Food and Drug Administration blacklist of 
Taimn's frozen seaftc products which means that all shipments 
are automatically atained at the port of entry until declared 
free of contamination. 

3dible Oils Industry
 

During the past 10 years, the edible oil industry has developed 
very quickly in Taiwan, particularly soybean oil processing. In 1977, 
38 soybean oil refineries wete in operation, all equipped with modern 

machinery. A uual demand for soybean oil Is about 110,000 tons, and for 
lard and peanut oil, 50,000 tons (see Table 7). Margarine and 
shortening are uued mainly for food processing, with an annual demand of 
12,000 tons. Annual demand for edible oil is increasing at a rate of 
6 percent annually. Further research should be conducted on frying oils 
to find a new source of vegetable oil material such as rice bran to use 
instead of soybean. 

Salted Vegetables and Fruits Industry 

The salted food industry is important to farmers who grow fruits 
and vegetables on sloping land. Since the government started issuing 
tax refunds on salt for processing, the expori: of salted food&, has 
increased, reaching 108,000 tons worth US$61.2 million in 1978 (see 
Table 8 for a listing of the chief salted food items). Japan imports 
80 parcent of Taiwan's salted foods. Because nost products are 
semi-finished, profits are limited. Host factories are family 
businesses with limited funds and competition is sharp. Thus this 
industry has had to depend heavily on the cooperation of the
 
manufacturers, improvement of management, and export of finished
 
products.
 

Juice and Soft Drink Industry 

Presently in Taiwan 21 factories are producing carbonated drinks; 
14 factories, juices (including fruit nnd vegetable); and 22 factories, 
juices and soft drinks. Host fruit or vegetable juices are consumed 
locally. The fruit juice industry han developed further since 
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TAM 7 Per capita consumption of fats and oils In Taiwan, 1974-78 
(kilogram).
 

1974 1975 1976 1977 1978
 

Soybean oil 4.16 5.55 5.64 6.22 6.99
 
Peanut oil 0.55 0.52 0.49 0.41 0.52
 
Rapeseed oil 0.04 0.10 0.19 0.21 0.05
 
Sesame oil 0.18 0.14 0.19 0.07 0.20
 

TOTAL VEGETABL OILS 4.92 6.31 6.41 6.91 7.76
 

Lard 3.26 2.73 3.54 2.69 2.76
 
Butter 0.06 0.05 0.07 0.11 0.15
 

TOTAL ANIMAL FATS 3.32 2.78 3.61 2.80 2.91
 

TOTAL FATS AND OIL 8.24 9.09 10.02 9.71 10.67
 

Source: 	 Taiwan Food Balance Sheet
 

TAUE3L 8 	Taivan's export of salted foods, 1974-78 (tons).
 

1974 1975 1976 1977 1978
 

Ginger 13,570 20,054 27,506 29,395 44,703
 
Prune 12,328 7,931 15,996 16,963 21,449
 
Eggplant 5,899 4,697 9,490 12,155 8,050
 
Mustard 2,042 4,048 3,817 3,199 5,139
 
Cucumber 1,340 6,408 4,025 2,525 3,807
 
Mushroom 68 29 285 2,235 5,460
 
Bulbous onion 1,436 1,679 2,399 1,326 3,198
 
Others 16,367 6,945 21,011 23,035 16,299
 

TOTAL 53,050 70,791 84,529 90,833 108,105
 

Source: 	 Talvan Regional Salted Vegetable and Fruits Exporters
 
Association
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l71 when the goverument started issuing tax exeptions for fruit or 
vegetable Juices that set CVS (Chinea National Standard) atandards. 
In 1978. fruit Juice axports reached 2.17 million standard cases 
valued at US$21.4 million and were sent mainly to Middle REstern 
countries. Chief -xports wore mago, orange, guava, pineapple, and 
tomato juices. Soft drinks a*t only consumed locally and in 1978, 
74,396,000 dozen vere sold (see Table 9). Storage of juices and 
maintenance of quality for off-season production are the two major 
problems 	in the juice industry.
 

TABLE 9 	Soft drink and juice production in Taivan, 1975-79 (1,000 
dozen). 

1975 1976 1977 1978 1979
 

Soft drink 38,090 46,544 56,535 74,396 77,899
 

Juice 	 13,126 19,481 16,013 39,798 30,888
 

TOTAL 514216 66,025 72,548 114,194 108,787
 

Source: 	 Industry of Free China
 

GOVKRhhiT AND RESEARCH INSTITUTE ASSISTANCE 
FOR THE PROCESSING INDUSTRY 

National 	Bureau of Standards (NBS), Ministry of Economic Affair* 

The NB3, 	 under the supervision of the Ministry of Economic Affairs, 
Ic currently in charge of standards, measures, patents, and trademarks. 
HIS sets national standards for unit, name, definition, constant, 
quality, dimension, testing procedure, exchangeability, safety, and 
packing. Further, NBS promotou industrial standardization and 
administers tho CN3 Certification Hark. Currently, M has 22 technical 
committees composed of 1,557 comittee members. The National Standard 
Council is composed of 40 leading figures from the industrial sector. 
The chairman of the rotional Standard Council is the director-general of 
JBS.
 

Normally, a CRS standard is drafted by industrial or academic 
associations at the request of NBS. Relevant international standards 
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and organisations are consulted. After the draft is prepared, copies 
are circulated to organisations and food factories concerned. 
Discussion metings that include US technical committee experts, 
specification .- of producers and usersaitars, and repraentatives are 
then called to justify the draft accordIng to the industrialization of 
the country. When the draft is passed, it Is then voted on by the 
National Standards Council. Finally, this draft is promulgated by the 
Ministry of Economic Affairs as a National Standard. Recently, the 
efficiency of this Bureau htn increased and about 500 standard per 
year are being drafted. 

The Chinese National Standards are basically voluntary. As of May 
1979, 4,940 standards were in existence (Table 10), of which 2,582 have 
been revised. NBS has cancelled 174 standards because they related to 
Industrial products regarded an out of date.
 

TABLE 10 Breakdown of thi Chinese National Standards. 

Number of standards 

Chemical industry 1,418 
Mechanical engineering 1,055 
Electrical engineering 323 
Processed food 356 
Others 1,788 

TM 4,940 

Sourte: National Bureau of Standards 

Bureau of Commodity Inspection and Quarantine (BCIQ), 
Ministry of Economic Affairs 

During the last decade, the export volume of the Republic of China 
has grown tremendously as a result of increased industrial 
develop.snt. To improve the Image of Taiwan't products In the world 
market and to promote the export trade, the Ministry of Economic 
Affairs has subjected certain items to Inspection by BCIQ or its 

designated institution before they are shipped. If carried out by the 
Bureau and Its six branch offices, inspections of various commodities 
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Involve more than 50 laboratories and about 500 trained inspectors.
DCIQ has aso designated six veil-equipped private and public t,chnLcal 
or aradmic institutions to help perform export inspections. 

As stipulated by the Inspection Law, inspection of both imports
and exprts Is to be according to 'CNS. 

Industrial Development Bureau (IDB), Hlinstry of Economic Affairs 

Established in February 1970, IDB comprises eight divisions and 
three offices. The third division is responsible for the food 
processing industry. Its responsibilities include: 

o Formulating and evaluating existing factories 

o Recommending approval of Imported machinery, equipment, and 
raw materials
 

o Recommending approval of applications of qualified export
factories and their products 

o Assisting in iQproving product quality 

o Assisting in solving production and sale problems 

o Collecting engineering and technical data. 

Other Organizations 

The Board of Foreign Trade of the Ministry of Economic Affairs 
supervises and promotes exports and oversees imports. It also oversees
 
the plannod production of processed agricultural products for export.
 

The Council for Agricultural Planning and Develotnent (CAPD),
under the Executive Yuan, resulted from a 1979 reorganization of the
 
Joint Cmission on Rural Reconstruction (JCRR). The Food Processing 
Division of this organization assists in Improving processing
 
techniques and sanitation and developing new processed foods, and
 
conducts research in the many areas of food science and technology.
 

The National Health Administration (NHA), under the Executive 
Yuan, consists of five departments: public health, medical affairs, 
communicable disease control, food and drug control, environmental 
health, and the Bureau of Food and Drug Inspection. Its major tasks 
are handling health affairs and food safety. 
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The Taiwan Supply Ddreau, under the Taiwan Provincial Ooverent, 
imports tin plate according to a production plan submitted by food 
processors which must be approved by the Ministry of Economic Affairs. 
Tin can manufacturers cannot Individually Import tin. The Bureau is 
responsible for supplying the food canneries with tin cans. 

The Food Industry Research and Development Institute was 

established in 1967 by the food industries with financial assistnce 
from government orgAnizations. This institute helps solve the 

technical problems encotered by food processing plmats, collects 
teclnical Information, and conducts technical training. The services 
rendered by this institute have been greatly appreciated by the food
 

Industries. 

TOTAL QUALITY CONTROXl IN THE FOOD PROCESSING INDUSTRY 

Before 1976, tha export inspection system was solely responsible 

:or the quality ascurance of experts. Under this system, the BCIQ had 

to be notified wihen an exported cotwodlLy was ready for inspection. 
The BCIQ would then designate an inspector to carry out an on-the-spot 
check ind pick up samples for quality assessment. Approved products
 

would be given export approval. 

This system was quite successful in the 1960s and into the early
 

1970s. Hotver, due to the rapid growth of export trade in the 1970s,
 
the BCIQ could not mnet all the inspection demanis. Occastonal delays 

often caused complaints from manufacturers and tr'ading firms. Thus the 
government decided that eome measure must be taken to improve the
 
inspection systes.
 

It was believed that if all manufacturers had their own quality 
control system, export inspection by the BCIQ could be minimized or
 

even eliminated. It was also believed that it would be much more 
constrictive for the BCIQ to see that manufacturers had quality built
 
into their products instead of waiting until the products were ready
 

for export. Thus in 1976 the government decided to undertake a total 

quality control system.
 

The quality control program is carried out in five steps, namely,
 

survey, surveillance, audit, performance analysis, and rating.
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Survay 

A survey Is used to determine whether a plant has an "adequate" 
quality control system. In addition to general plant information, 
34 Items are examined and evaluated in each survey, including: 

20 Items directly related to product quality, 5 items to producLivity, 

5 Items to safety and sanitation, and 4 items to management. Each of 

the 34 Items are scored according to the extent of deficiency found 
during ths -urvey. Definitions and scores for each category of 
deficiency are: (1) critical deficiencies that will cause total failure 

of tha system (0.006); (2) major deficiencies that may significantly 

reduco the efficiency ()f the system (0.20); (3) minor deficient-es that 

may Aot scuificantly reduce the efficiency of the system (0.60); 

(4) incidental deficiencies that may not reduce the efficiency of the
 

system, but are not desirable in quality control practice (0.85); and
 
(5) no deficiency (0.95).
 

For example, a survey might produce the following results:
 

Deficf ncy Number of items Score
 

0.006
Critical 1 


Major 5 0.20
 

Minor 11 0.60
 

Incidental 13 0.85
 
None 4 0.95
 

TOTAL 34
 

34
 
4
 

(0.006) (0.20)5 (0.60)11 (0.85)13 (0.95)
R - 4 

- 0.54 
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This score would than receive a grade according to the following: 

Score Grade 

0.00 ­ 0.24 C Unacceptable 
0.24 ­ 0.31 B2 * Poor temporary grades 
0.32 - 0.36 B Poor temporary grades 
0.37 - 0.75 B rair 
0.75 - 1.00 A Good 

*Grades B2 and II were temporarily permitted to be exported until
 
the end of 1978 and 1979, respectively.
 

Surveillance
 

Only if the final grade is above the minimum requirement for an
approved ezport plant can the plant export Ito products. Once a plant's
quality control system is approved it is put under surveillance to see
whether the quality control system is functioning properly. 
Unannounced
periodic 7isilts are made by BCIQ representatives to monitor the quality
control functions continuously. 
Frequency of visits is determined by
the plant's quality control system rating--the higher the rating, the
less frequent the visits. 
A plant with a H2 rating is usually visited
every 2 weeks; B1
 , once a month; D, every 2 months; and A, every

4 months.
 

After each surveillance, any deficiencies are discussed withmanagement, possibilities for corrective action are explored, and theprogress of improvements is reviewed, The plant's quality control
system is reevaluated and scired after each surveillance. The frequency
of surveillance may be changed on the basis of the new rating.
 

Product Audit
 

Once a plant Is under surveillance, periodic audits of finished
product quality are made with the same 
frequency as surveillance. The
purpose of the audit is to estimate the effectiveness of the plant's
quality control system. 
No attempt is made to approve or disapprove for
shIpment any materlal sampled, except when an unsafe product is
discovered. 
The results of the audits are evaluated and scored
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accordivg to the following: (1) critical-deficiencies cause a health
 
hazard or seriously affect a product's reputation in international
 
trade circles (0.06); (2) major--deficiencies cause the product to lose
 
Its function (0.2); (3)minor--deficiencies reduce thG function of the
 
product (0.60); (4) Incidental-deficiencies may not affect the
 
function of the product, but indicate a need for improvement (0.85);
 
and (5) none (0.95). These scores are combined with the surveillance
 
scores. The results arc referred to the plant management for
 
corrective action.
 

Audit results are judged against specifications-Chinese National
 
Standards, the manufacturer's own specifications, the purchaser's
 
specifications, or specifications issued by the BCIQ, whatever is
 
appropriate.
 

Below Is an example of a product audit rating: 

Score
 

Product characteristics Product A Product B
 

Color 0.60 0.95 
Flavor 0.20 0.85 
Texture 0.20 0.60 
Appearance 0.95 

3 

Product A - %/ (0.2)2 (0.60) - 0.29 

4 

Product B - "(0.60) (0.85) (0.95)2 - 0.82 

Factoxy Product Audit - '1(0.29) (0.82) - 0.49 

Performance Analysis 

Harket reaction and customers' complaints are analyzed to help
 
manufacturers correct defects, improve the design of the products,

improve manufacturing processes, and strengthen their quality control
 
system.
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Final Quality Control byatem Rating 

The product audit score is combined with the system survey score 
(adjusted after surveillance) to obtain a final factory quality control
 
rating and grade.
 

4 
3R - G x C21 

4 
3-(0.51)" / x (0.49) 

- 0.53 - B grade 

CI - survey or surveillance
 

G2 - product audit
 

Under the close supervision of goverrment, as represented by the
 
BCIQ, an overall quality control system has been sot up in all
 
manufacturing industriao, including food industries. Manufacturers 
design zheir own systems according to their needw. However, it is the 
rnpnniblity of the BCIQ to determine how appropriate the system is, 
anA to enuure that the eystem is functioning at all times nnd that a 
well-organizad system is reflected in their products. 

Beccune of continuous efforts by the government, as well as keen
 
competition lu the international market, the ROC has a good atart in
 
setting up a quality control system. However, the success of the
 
system still depends on many things:
 

" 
 A factory quality control syst,= must be set up according to
 
the spzeific processing operaticns of the company, not to
 
satisfy BCIQ inspectors. Therv were complaintc from 
industries that too much p:per work was required to meet the 
general BCIQ rei2 m.nts. Cooperation between BCIQ 
inspecc t.! and factory qtxlity control personei! is needed to 
adjuct thL individua. :a,,iL so that it is tailoeced to 
specific rnses and czrrind out effectively ;n each plant. 

" 	 Ongoinz-trcilng of ECIQ inapectors -swell as fautory quality 
control p-rsinnel is of grmat importance. Pcnuse different 
producto require difterent proLsses, BCIQ inupectors and 
quality control pernonnel should noz only have a basic
 
knowledge of quality control but alao a thorough understanding
 
of each processing procedure.
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o 	 Industry management should be well aware o- he importauce of 
product quality to furtl-r" de;.nlopment of the industry. 
Settinr up a &ood oyster, of exurse, requires ss..- investment 
in equipment and esrot..-ul which management may hesitate to 
do. But in the long ran, it is a si*re wvy to cst.Aproduction, 
costs and consequensly incre.s. profit.
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SAFETY ASPECTS OF FOOD ADDITIVES AND 
rOOD CONTAMINANTS 

Jen Kun Lin
 
Institute of Biochemistry, College of Medicine
 
:tlonal Taiwan University
 
Taipei, Taiwan
 
Roublic of China
 

iNTRODUCTION
 

Accordin" to the Law Governing Management of Food Hygiene,
promu.l.tcd on January 28, 1975 by the National Health Administration,
'a "food additive" is defined as a material that is added to or brought
Int o coatact with food in the course of manufacturing, processing.,
compounding packing, transporting, and utoring, for the purpose of
coloring, seaeoning, preserving, bleaching, emulsifying, flavoring,
stabilizing quality, promoting fermentation, increasing viscosity,

e-hnncung nutrition, or preventing oxidation.
 

A mrr concise deflultion is given by the U.S. National Aadei~y of

Scl.;es's Food Protection Comittee (1959)4 "A food additive is a
substance or : --e of substances, other than a basic foodstuff, which
is present in food as a result of any aspect of production, processing,
storage or packaging. The ters does not include chance contaminants."
The second sentence of this definition changes it from one primarily
concerned with health to one more concerned with regulation, and it
makes this statement a definition of intentional food additives and
 
purposefully omits incidental, unintentional, or contaminatinz
 
material. 
nUis lanores pesticides, packaging materials, fcrtilizers,

prootants, and material that may inadvertently but consistently become
 
a part of a food. Therefore, the broad meaning of the second sentence
 
Is a more acceptable definition. Fortunately, the Food Protection
 
Comittee (1961) accepted Incideutal additives within its domain.
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Food additives are so much a part of eating today that most of us 
would find it difficult to asseable a meal that did not include them. 
In a typical lunch, for example-oandvich, instant soup, gelatin 

destert, and a cola drink--the bread is fortified with vitamins and 
contains an additive to keep it fresh; the margarine is colored pale 
yellow; thse luncheon mea! contains nitrites; the soup contains an 

additive to keep it from becoming rancid; and the gelatin contaiua red 

coloring to making It pretty. Yinally, without coloring, flavoring, 
sweeteners, or artificial carbonation, the cola beverage is nothing 
ore than plain water,
 

The fact that additives are in foods does not please everyone. 

Many contend that some cidditives are often dangerous at leastor are 

"unnecessary chemicals." The critics note that some additives can
 

cause allergic reactions in some people.
 

In the.Iarch 1978 issue of Environment, Anita Johnson contends
 

that "many hazardous chemicals in food and other products provide 
She cites a March
consumers with trivial or no benefits at all...." 

1976 Gallup Poll conducted for Redbook, which found that "59 percent of 
the women surveyed said they favored banning food additiv'i used only 
to improve the appearance of food even if there was Uo b:iVe 
evidence of harm." However, food processors apparently think otherwise 

and their sales figures seen to back their thinking. Moreover, the 

nation's laws on the subject are designed not to question use of
 
additives but to assure that they are as safe as possible.
 

USE OF NITRITE AS A FOOD ADDITXVE IN CURED HEAT 

The use of food additives in Taiwan has been complicated-by the 
tremendous variety of Chinese foods. For example, Chinese sausages 
recipes have been formulated by individuals over several geneaition, 

and hundreds of different Chinese susages are on the.market. These 
sausages can be classified 's factory-made or homemade; the composition 
of the former is wors constant and homogeneous, while that of the 
latter Is quite diverse and heterogeneous. When the nitrite contents 
of thee sausages tere estimated, it was found that the factory-made 
sausages had lower and more constant Lsvels of nitrite than the 
homemade products which contain varying levels of nitrite (Lin 1978). 

The nitrite contents of Chinese sausages 'were analyzed by Chen and 
iUn (1975) and In (1977, 1978), and the results of these two studies 
are presented In Table 1. At the time of this analysis, the maximum 
official allowance of nitrites in this kind of food was 70 parts per
 

million (ppm); It is now revised to 50 ppm. During 1974-75, 
100 percent of the sausage samples purchased from the Taipei area and 
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TABLE 1 Nitrite residue in sausage.
 

1974 (Chen and LUn) 1977 (LUn) 

Taipei Other area Taipei Other area
Nitrite ppm 7 samples 30 samplen 62 samples 104 samples 

> 14000 
> 10000 

0 
0 

3 
8 

0 
0 

0 
0 

) 5000 2 14 0 0 
2000 4 17 0 3 

> 
> 
> 

1000 
500 
200 

6 
6 
6 

19 
24 
26 

0 
1 
2 

6 
10 
16 

> 70 7 (1002) 26 (87%) 14 (23%) 33 (32%) 

Source: L.T. Chen and L.H. In (1974) National Science Council Monthly
(ROC) 3:21-29, and J.K. Lin (1977) Proceedings, Workshop on Food 
Safety (Taipei), pp. 53-63
 

87 percent from other areas were over 70 ppm. Approximately 10 percent

and 46 percent of the collected samples were found to exceed 14,000 ppm

and 5,000 ppa, respectively.
 

Educational efforts by the media have convinced many manufactucers
 
that too much nitrite in processed food is unnecessary and harmfpl, and 
significant progress has been made in the proper use of this additive,
 
as indicated.by a survey performed in 1976-77. The results showed that 
only 23-32 percent of the sausage samples contained more than 70 ppm
residual nitrite; none of the samples contained nitrite above 5,000"ppm
(Lin 1977). 

Data gathered by the Division of Food Sauitation, National Health
 
Administration, and the Taipei Municipal Health Department Laboratory
(Table 2) indicate that only 10 percent of recent sausage samples
contained over 50 ppm nitrite. The data- provided by the Taipei
Municipal Health Department Laboratory were obtained from samples given
by manufacturers. It is conceivable that the sampling methodology used
 
has a profound effect on the data gathered. A nationwide inspection

based on random samples would likely provide more reliable data. 

http:indicated.by
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TABL 2 	Nitrite residue in sausage and other foods (number over 50 
pym/otmber of samples). 

1977a 	 1978 a 1980b
 

Food Number Percent Number Percent Number Percent
 

Sausage 434/533 81 60/306 20 8/82 10
 

Ham 64/77 83 -- - -- --

Dried 
meat 110/585 19 -- - 4/101 

Pulver­
ized 
meat 0/198 0 -­

eData from Annual Report (1977, 1978), Division -k Food Sanitation,
 
NHA.
 

bData from Taipei'Nunicpal Health Department Laboratory.
 

A number of studies have ecidated the toxicity of nitrite. 
Asahla, et al. (1971).reported that simultaneous oral administration 
of sodium nitrite and dimathylamine or methylbentylamine to male mice 
produced acute synergistic toxicity, as evidenced by relative weight 
loss, mortality, and liver necrosis. Lijinsky, et al. (1973) 
demonstrated that tumors were induced in various organs of experimental 
animals fed amines and nitrite concurrently in diet and drinking 
water. The dinethylamine was shown to be the most abundant naturally 
occurring secondary amine in several fish and shrimp (Lin and Lai 
1980). Recent studies have also demonstrated the presence of 
dimethylamine In wines and fermented soybean products (J. Lin, 
unpublished data).. Fine, et al. (1977) demonstrated conclusively that 
N-nitrosemines could be formed in vivo in man aftor ingestion of 
conventional foodstuffs such as bacon, spinach, tomato, and beer.
 

In the United States, nitrites were first approved for direct use
 
in meats in 1925 by the U.S. Department of Agriculture (USDA). Today,
 
it is used primarily to prevent botulism, but also to create a desired
 

4 
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color and flavor in procesied meats, poultry, pet foods, and home-cured 
products. However, nitrites may carry their own health hazards. Since 
1962, scientists have krown that nitrites can react with secondary or 
tertiary mines in food to form nitrosamines, compounds that cause 
cancer in laboratory animals. The U.S. Food and Drug Ami~istration 
(FDA) and USDA have already acted to limit the nitrosamine risk, but
 
the cancer risk'apparently does not stop with nitrosamines. Other
 
studies have shown that nitrites themselves cause cancer in test
 
animals (Saith 1978).
 

Under the present law, nitrites are banned as a food additive; 
however, nothing in the law specifies what to do when the substance in 
question also protects against another very serious health risk. 
Fearing that an immediate ban of nitrites would result in many deaths 
from botulism, FDA and USDA have submitted legislation to Congress that 
would permit a gradual phase-out of nitrites as soon as safe, feasible
 
alternatives for prevention of botulism become possible (Lehmaann 1979).
 

COAL TAR DYES IN OODS AND DRUGS 

Coal tar dyes in 32 samples of foods and drugs were analyzed with 
polyacrylemide gel disc electrophoresis by Yeh and Yi (1976). They 
founi that brillant blue, emarvath, sunset yellow, new coccine, and 
tartrazine were among the most popular dyes In foods and drugs 
(Table 3). They also reported that about one third of the samples 
analyzed contained amaranth (red dye No. 2) which was banned in Taiwan 
in 1975 and in ccveral other'countries, including the United States. 
Some other illegal dyes were found in a few samples. 

The chronic toxicity of certain synthetic food dyes In rats has
 
been investigated by Lin, at al. (1977). The food dyes aaerant .,
 
tartrazina, new coccine, and sunset yellow fed at a concentration of
 
8.01 millinoles per kilogiA of the diet for 560 days increased 
mortality from 17 to 56 percent in sale and female rats. 
Histopathological studies have unveiled the hopatotoxicities of 
amaranth, tartrauine, and sunset yellow as indicated by the presence of 
fatty liver and hepatic necrosis in the dye-tweated rats (Table 4). 
The importance of employing a low-protein diet to dzwonstrate the 
hepatotczicities of these dyes was discuased with-special reference to 
a previous study by Hannell, et al. (1958) which used a high-protein 
diet and failed to demonstrate this toxicity. 
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TA L 3 	 Coal tar dyes in foods and drugs. 

Dye 	 Candies Soft drinks Jams Drugs 

Brilliant blue FCF + + - + 

Amaranth 	 + + - + 

Sunset yellow FCF + + + +
 

Noy coccine 	 + + + +
 

Tartrazine 	 + + +
 

Eosine ..... 	 +
 

•Indlgotine -	 + 

Source: 	 D.B. Yoh and S.D. Yi (1976) Food Science (ROC) 3(2):38-45.
 

TABLE 4 	Chronic toxicity of certain synthetic food dyes in rats.
 

Chinese U.S. Conc. 
certified certified amole/ Fatty Liver 

General name number number kg liver necrosis 

Aaranth FD Red No. 2 	 FD and C 8.01 4-f+ +
 
Red No. 2
 

Tartrazine FD Yellow FD and C 8.01 4+ +
 
No. 4 Yellow
 

No. 5
 

New cou-!ne FD Red No. 6 - 8.01 + -

Sunset FD Yellow FD and C 8.01 + +
 
yellow No. 5 Yellow
 

no. 6
 

Sources 	 J.K. Lin, et al. (1977) Proceedings, National Science Council
 
(ROC), 1:46-52
 

Experiment period, 560 days., Low 	 protein (10-12Z) diet. 
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THE ILLEGAL USE OF DYES, SWEETENERS, AND PRESERVATIVES 

Each year the Division of Food Sanitation of the National Health
 
Administration has offered project grants to research institutes to support

examination of the illegal use of dyes, sweeteners, and preservatives in 
certain foods. The results are given in Table 5. Twelve to 22 percent of
 
candies (711591) and cakes (97/439) were found to contain uncertifled
 
dyes. A high percentage of Jams (582/816), including seasoned fruits,
 

TABLE 5 	Illegal use of dyes, sweeteners, and preservatives (number of
 
samples fail to pass/number of samples analyzed).
 

1977 
 1978
 

Preserva-
 Preserva-

Food Dye Seetener tive Dye Sweetener tive
 

Cakes 97/439 0277 .....
 
Candies 71/591 0/301 
 .......
 
Jams 76/816 582/816 -- 38/363 254/363 -

Fruit jels 7- .. 
 8/159 29/159 18/159

Pickles ...... 
 9/151 14/151 2/151
BMan cakes 26/207 -- 51/207 0/151 -- 0/151 
Fruit
 

juices ...... 
 0/153 0/153 0/153
 
Cooked 
rice .. .. 0/518 - ­ -

Milk 
products - -- 31/600 --

Source: 
 Annual Report (1977, 1978) Division of Food Sanitation, NHA
 

contained artificial sweeteners such as cyclamate, saccharine, etc.
 
No preservatives (0/518) were found in cooked rice sold in the
 
market.
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MARKETING THE DYED YELLOW CROAKER 

The yellow croaker (yellow fish) is a highly regarded seafood in
 
Taiwan. These fish are primarily caught off the east coast of mainland
 
China in the spring. 

Two kinds of yellow croakers exist, Pseudosciaena manchurica (Jordan 
and Thompson) and .Pseudosciaena crocea (Richardson). Both the white flower 
fish (Nibea albiflora Rchardson) 'and the spiked-head fish (Nibea acuta 
Tang) are similar morphologically to the Pseudosciaena manchurica. 
Occasionally, white flower fish or spiked-head fish stained with crocien or
 
carotene are sold as yellow croaker. A survey carried out by Yu (1977)
 
found that 36-86 percent of yellow fish sold in the marketplace were dyed
 
(Table 6). The percentage of dyed fish varied with seasons. During the
 
winter (December-Februar ),more yellow croakers were caught; therefore
 
fewer dyed yellow fish (36 percent) were found in the marketplace. In the
 
autumn (September-November), fewer yellow croakers were available and more 
dyed fish (86 percent) were sold.
 

Fish were dyed to change a low-price fish into a high-price ona, and,
 
to make an unfresh real yellow croaker look fresher In appearance.
 
According to the ROC's Law Governing the Management of Food Hygiene (1975), 
no food dye is allowed in fresh fish. An appropriate action should be 
taken to enforce this law.
 

BORAX AS A FOOD PRESERVATIVE 

Borax, toxic to both man and animnl, is not permitted by law to be 
used as a preservative. However, this substance has been used in some 
traditional Chinese foods. A survey by Jeng and Huang (1976) of 915 food 
samples purchased from 46 markets all over the island found that borax was 
present in 96 samples from 20 kinds of foods. The foods that contained
 
appreciable amounts of borax are summarized in Table 7. Chinese ham, oil
 
noodle, and rice ball material often contained borax. The concentration of 
borax in the latter was as high as 4.5 percent, based on its wet weight. 
The rice ball material is made from wet rice grain by pulverizing, 
dehydrating, and finally packaging with a suitable preservative such as 
borax. To serve, the material is moistened with water, pressed evenly, and 
rice balls of about 1-2 centimeters in diameter are made by hand. They are 
cooked in boiling water with sugar or other flavoring agents. 

The addition of borax to rice ball material and oil noodle results
 
from the recipe used by the ancient Chinese. From daily experience, they 
found that borax Inhibited the growth of microbes, induced a 
phyaico-choical change in the texture of food, and made it more elastic,
 
tasty, and enjoyable. 
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TABLE 6 Dyed yellov fish In sarkets. 

September-ovember Decmber-February 

District 	 Sample Dyed Percent Sample Dyed Percent
 

Su-ou -- -- - 11 3 27 
Kee-lung 60 49 82 30 17 57 
Taipei City 12 12 100 41 12 30 
Taipei helen 9 9 100 6 3 50 
Taichung .. .. 5 1 20 
Kaohsiung . .. .. 14 3 21
 

TOTAL 81 71 86 107 38 36 

Source: C.Y. Yu 	 (1977) Journal of the Chinese Hetrition Society 
2(2):13-19
 

TABLE 7 Borax used as a preservative In Taivan (number of positive 
asmple@/number of samples analyzed, 1976). 

Borax cone., percent
 
Food. 	 Number Percent (based on vet wt.) 

Meat product: 	 Chinese ham 16/25 64 0.50-2.50 
Dried neat 7/35 20 0.05-0.25 
Heat ball 2/16 13 0-0.25 
Sausage 3/39 7.7 0.10-0.25 

Fish product: 	 Shrimp ball 3/13 27 0-0.25 
Fish cake 1/5 20 0-0.10 
Fish ball 6/43 14 0-0.10 

Wheat product: 	 Oil noodle 16/26 62 0-0.25 
Fried noolle 4/20 20 0-0.25 
Plain noodle 5/34 15 0.05-0.25 

lice products Rice ball 
material 5/7 71 1.25-4.50 

Rice cake 5/15 33 0.05-0.25 

Source: S.S. Jeng and D.F. Huang (1976) Food Science iR0C):124-32 
Tumeric paper method, AOAC (1970), lth ed., p. 335. 

http:0.05-0.25
http:1.25-4.50
http:0.05-0.25
http:0.10-0.25
http:0.05-0.25
http:0.50-2.50
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Data provided by the Division of Food Sanitation indicates that 
less borax was used as a food preservative in 1978 than in 1977 (see 
Table 8). 

TABLE 8, 	 Borax used as a food preservative in Taiwan (number of positive 
saples/number of samples analyzed, 1977, 1978). 

1977 	 1978
 

Food 	 Number Percent Number Percent
 

Sausage 35/533 6.6 --

Hta 64/77 83.1 6/49 12.2 
Cured meat - - 16/56 28.6 
Dried meat 	 31/600 5.2 -- --

Pulverized meat 3/198 1.5 -

Fish ball 	 92/608 15.1 - --

Shrimp 	 -- - 7/306 2.3 

Source: 	 Division of Food Sanitation, NHA, ROC (1977, 1978) 

LEVELS OF HEAVY METALS IN GRAPE WINE AND LESSED FISH 

The heavy metals contents of red and white grape wines manufactured
 
by the Taiwan Tobacco and Wine Monopoly Bureau were determined by using 
atomic absorption spectrophotometry with a flame system on samples that 
had been 	decomposed by the wet ashing method using nitric acid and 
perchloric acid (Lee 1976). The results are summarized In Table 9. The 
maximum allovance of heavy metals set by West Germany is listed for 
comparison. It is obvious that the levels of these metals in the grape
 
wines are quite acceptable.
 

The heavy metals contents of blessed fish raised in the river have
 
also been determined (Jeng 1978) and are shown in Table 10.
 

'LEAD IN PIDAN
 

Pidan, a favorite dish of most Chinese people, is made by treating 
a duck's egg with an alkaline medium for a period of time. 
Traditionally, the alkaline gelation of the duck egg white required 
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TALE 9 	Heavy metals contents of grape wines. 

Heavy metals, ppm (moan) 

Wine 	 Fe Cu Mn Zn Pb H8 

Red grape vine 
 4.38 0.59 3.36 0.72 0.31 0.0063
 
(a - 3) 

White grape wine 
 2.83 0.48 2.33 0.80 0.15 0.0056
 
(n- 3)
 

Max. allowance 15 5 -- 6 0.4 0.01
 
(W. Germany)
 

Source: 	 Chuan-Hui Lee (1976) Annual Report, Research Institute for 
Wines. Taiwan Tobacco and Wine Monopoly Bureau, pp. 101-114 

TABLE 10 Heavy ma.als contents of blessed fish (Taiwan river).
 

Content, ppm
 

Muscle Viscera 
Element Renange Mean Range 

Hg 0.08 0 -0.17 0.08 0 - 0.09
Pb 0.1 0 - 0.4 0.5 0 - 2.0 
Cd 0.02 0 ­ 0.10 0.01 0 - 0.15 
Cu 1.4 0.5 - 1.6 5.9 1.4 - 15.0 
Ni 0.3 0 - 0.18 2.4 0.1 - 7.2
 
Zn 25 6 - 92 46 16 - 64
 

Source: 	 SS. Jong (1978) Procaedings, Workshop on Food Safety (Taipei) 
pp. 37-52
 

Official 	allowance HS: 0.5 ppm. 
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several weeks to several months. However, recent research in food 
technology has developed a rapid (7-10 days) gelation by using lead 
salt in the alkaline medium, a procedure adopted by food industries for 
mass production of'pidan. 

This procedure raises the problem of lead contamination in the 
final product. The Division of Food Sanitation ha set the allowable
 
content of lead in'pidan at 2 ppm. In 1977 and 1978, 87.8 percent and 
64.2 percent, respectively, of piden in the markets were found to 
contain more than 2 ppm lead (Table 11). Fortunately, recent data from 
the Taipei Municipal Health Department Laboratory (1980) indicate that 
onl 7 4 percent of the samples analyzed contained over 2 ppm. 

TABLE 11 Lead content of pidan (number of samples above.2 ppm/

number of samplee analyzed). 

Year Number Percent 

19770 165/188 87.8
 

1978' - 217/338 64.2 

1980 b 
 4.0 

aData from Annual Report (1977, 1978), Division of Food 
Sanitation, NHA, ROC.

bData from Taipei Municipal Health Department Laboratory. 

The Department of Animal Husbandry at National Taiwan University
has developed a new lead-free method for preparing pidan, which has 
been adopted by certain industries (C.W. Lin, personal communication). 

FORMALDEHYDE ELUTED FROM PLASTIC BOWLS AND CHOPSTICKS 

The extractable formaldehyde contained in some plastic dinnerware 
in Taiwan--such as melamine resin bowls, urea resin chopsticks, and 
bamboo chopsticks coated with urea resin--was studied by Kuo, et al. 
(1978). The formaldehyde concentrations found in this dinnerware were 
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25.2 pf m1eine bowls; 42.0 pp., urea resin chopsticks; and 20.2 

pp' bobuo chopsticks coated with urea resin (see Table 12). The 
•naxlzum peLr.. isble concentration according to the Chinese National 
Stae.-ord lo 3 ppa. 

"TiBL V' ,orwldehyde eluded from plastic bowls and chopsticks. 

No. of brands HCHO conc., ppm (range)Hattrial 

-PastW&L bowls 	 10 25.2 (16.7 37.6) 

71, i± copstii.1:o 5 42.0 (31.8 - 50.4) 

ia of rmil;.irite or 
area Tecin) 

ramboo chrti ks 	 9 20.2 (13.2 - 27.9)
 

,Coated with urea-
TICE) reann) 

Source: 	 T.L. Kuo, et xj. (1978) Journal of the Formosan Medical 
Association--.-218-225 

it lpc,beer, reported that the Ingestion of forrAldshyde lends to a 
aur.4izr nf ocrtouo gautrointeatinal problems (van Gaa! 1931; Roy, It al. 
1962). Kuo, et al. (1978) suggests that the safety of using these 
kinhv o.!dintc;Tare should be carefully ivaluated because of popular 
use of nalaino and urea rosin dinnervaro by housaholds, schools, and 
pub!ic restaurants in Taiwan. 

One recent survey has shown that the concentration of extractiAle 

foruildeh- ia malamine bowls is less than 1 pp' (T.L. Kuo, pzrsonal 
comuuicatiou). The indicates that dian-runre made from pure -IlemIne 
resin releases less formaldehyde than that made from urea resin or a 

miuture of urem and meatmine rosin. Thus, dinnerware made fro-a purc 
mel..iine resiit 1v possibly cceptable for daily use. 

HYCOTOX1 CONTAMINANTS IN FOODS AND DuARSTIC FOODSTUFFS 

BecAuj. of Talunn's warm, hmd limat;, it is co-ceivable that 
foodstuffs can be spoiled by ftw!! and thus contaminated with various 
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sycotoxina Tunh et l. (1967) surveyed foodstuffs In Taiwan for the 
aflatoxin-producig strains of Astrclllus flavus In 1966. They 
reported that 16 out of 106 fuvissapes Wre capable of producing 
aflatoxins, Ling, at al. (19,5) surveyed ,?samples of unrefined 
peanut oil: 12 simples'of petnut cake, 8 samples of peanut kernel, and 

of peanut butter, and found that 21 percent, 41.6 percent.12 samples 
37.5 percent, and 59 percent, respectively, -%fthese peanut products 
were contaminated with afl&toxins at levels ranging from 12 to 
737 parts per billion (ppb). Recently, over AOO samples of loce,-y 
consumed peanuts and peanut products Including peanut butter, rc..aut 
cake, fried peanuts, roast peanuts, and peanut oil were analyzed -or 
the presence of aflatoxins by the BPLC (Wei and Wel 1980). The 
incidmnce of eflatoxin contamination in the examined samples was 
23.4 percent. Afletoxin BI was found in all the positive sampl'. 
ranging from 16 to 1,075 ppb. -

Tang and Ling (1977) have surveyed 149 samples of soy sau- and
 
GO samples of fermented soybean px~te for possibla ccntaminton with 
13 mycotoxins. Among the samples of soy sauce, only one was identified 
as contsialn aflatoxin G2, whereas other mycotoxins were not 
detected (Table 13). Among the fermented soybean ;Amples, there were 
1 aflatoxin B1, 4 aflatoxin B2, 1 aflatoxin G1 , and 8 aflatoL.n 
02 positive samples, whereas other mycotoxins were not detected 
(Tat-Is 13). 

'sng ana Yuan (1978) surveyed aflatoxin-contaminated domestic 
feedstuffs in 1977. A total of 39 feed samples, Including swine, 
chicken, duck, fioh, and cattle feedstuff, were collected from various 
districts of Taiwan. The results are sumarized in Table 14. Swine 
and chicken feeda ;ar. more severely contaminate. with efla. -ins than 
Z'ha athobr saamplz. 

PESTICIDE RESIDUES IN FOODSTUFFS 

Because of the continuing rapid increase in the use of pesticide. 
in Taiwan, such attention has been focused on pesticide zontaination 
of food and of the anviroment. Although the use of organochlorine 

nsacticides ouch as aldrin, dieldrin, BBC, heptachlor, atj DDT for 
agricultural purposes has been banned in Taiwan during recent years, 
their residues remain In the environment. In an attempt to evaluate 
the possibility of contsainatic of food by these residies, a 
lare-scale resoarch program was carried out by the Plant Protect-in 
;antar (PPC) to monitor their concentrations in river water and
 
sediments, Ir soils of v~rious types of crop land, and in biotic 
samples (ru 1976). While most of these organochlorine residues have 
been found In the enviromment (Table 15). the levels were rather low, 
mostly within the ppb range. However, the relatively high residue 
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TABLE 13 Wcotoxins detected In soy sauce and soybean paste. 

Sauce (194 samples) Paste (80 samples) 

Nycotoxin Suspected Positive Suspected Positive 

Aflatoxin -- - 19 1 
Aflatoxin B2 - - 53 4 
Aflatouin C1 8 -- 25 1 
Aflatoxin G2 11 1 53 8 
Sterigmatocystin 13 - --

Ochratoxin 40 - 44 
Citrinin 9 - 24 
Patulin 9 - 27 
MAperto:in 9 - 15 -
Luteoskyrin 2 .. . 
Diacetoxyscirp~nol -- 1 ­
T--2 toxin 4 -- 19 -


-
Zearalenone - -	 26 

Source: 	 Tang and Lin (1977) Journal of the TLC: 2 ppb 
Formosan Medical Asociation 26s482-487 

TABLE 14 Aflatoxi- 1 contalmnution in domestic feedstuff. 

Aflatoxin 31
 

No. of 
specimens Abow.e Above 

Fedstuff analyzed Positive 100 ppb 200 ppb 

fine 116 47 (40.51) 14 (12.11) 9 (7.8z)
 
Chicken 156 59 (37.5Z) 18 (115Z 11 (7.12)
 
Duck 9 3 (331) 1 (lz) 1 (111)
 
Cattle 4 1 (25Z) 0 0
 
Fish 4 0 0 0
 

Source: 	 T.C. Teeng and C.F.-Yuan (1978) National Science Council 
Monthly (ROC) 6(8):756-769 
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TABLE 15 	 Residue @mplea of organochlorine Insecticides in water 
samples collected from Tatu Chi (November 1973-December 1976). 

Average Range of 
Zkaber aZ Number of Percent residue detected 
sampl(ts positive positive levels residues 

(ppb) 	 (ppb)
Compound analyzad samples samples 


46.1 0.030 0.001-1.596Aldrin 456 120 
456 186 40.8 0.022 0.001-0.277
Dieldrin 


0.022 0.001-0.149
Lindane 456 360 78.9 

456 78 19.2 0.016 0.001-0.247
Reptachlor 


Heptachor
 
86 	 18.9 01009 0.001-0.127
expoxide 456 


DDT 456 74 35.1 0.077 0.002-0.568
 
DDE 456 136 29.8 0.007 0.001-0.066
 

456 60 13.2 0.020 0.001-0.227
TDR 

456 154 33.8 0.022 0.001-0.568
DDTR 


Source, T.Y. Ku (1976)
 

levels found in the eggs of ducks raised in river water (Table 16) show
 

that contamination of food with these residues is possible.
 
Fortunately, the overall residue levels in both the water and sediments
 

of the major rivers have shown a tendency to decline over the 3-year 
period 1973-76 of monitoring (Li 1979). 

Analyses of rice grain samples collectvd from 86 townships In 
Taiwan during 1975 revealed that about 95 percent of the samples
 

contained 	detectable amounts of arsenic. The arsenic levels in the
 
grains of 	second crop rice were higher than those from first crop rice
 

(Table 17). The townships from which the rice grain samples with high
 
arsenic levels (more then 0.76 ppm) were found, were widespread
 
geographically (Li, et al. 1978).
 

An analyole of pork samples collected by the PPC from 60 retail
 
markets all over the Island showed the presence of DDT and Its
 

metabolites in all samples. Residues of lindane, heptachlor, heptaclor
 

epoxide, and dieldrin were also found in 6-33 percent of the samples 
(Table 18). residues of aldrin, endrin, and mthoxychlor were not 
detected (Li, et al. 1975). The concentrations of all pesticide
 
residues foundTn-Ethe pork samples were much lower than the tolerances
 
set by the U.S. Food and Drug Administration.
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TABLE 16 Stuary of organochlorine residue in duck eggs from duck­
raising farms In Taiwan.
 

Average 	 Range of
 
Number of Number of Percent residue detected 
samples positive positive levels residues
 

Compound analyzed samples samples (ppb) (ppb)
 

Aldrin 81 39 48.15 6.2 1.3- 18.7 
Dieldrin 81 78 96.30 39.2 6.3- 344.4 
Lindane 81 5 6.17 9.4 5.8- 15.5
 
Heptachlor 81 24 29.63 5.1 2.6- 8.9
 
Heptachor 
expoxide 81 36 44.44 5.3 1.5- 18.9 

DDT 81 78 96.30 128.2 3.3- 652.3
 
DDE 
 81 80 98.77 486.7 18.5-3268.2
 
TDE 81 31 38.27 20.5 0.5- 83.9
 
DDTR 
 81 80 98.77 635.4 29.1-3859.0
 

Source: T.Y. Ku (1976)
 

TABLE 17 	Summary of arsenic levels in rice grains from different 
locations In Taiwan (1975). 

Ponisi rice Native rice Sen rice 

First Second First Second First Second 
crop crop crop crop crop crop
 

Number of samples 83 84 67 53 22 20
 
analysed
 

Number of 80 79 61 50 21 
 19
 
positive
 
samples
 

Average residual 0.43 0.53 0.40 0.41 0.30 0.50
 
levels (ppm)
 

Maximum residual 1.04 1.74 1.41 1.47 0.58 
 1.25
 
levels (ppm)
 

Source: G.C. Li, at l. (1978) 
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TAIL! 18 Residual levels of chlorinated hydrocharbon insecticides in the 
pork samples of Taiwan. 

Percentage of Average Maximum 
positive 

samples 
residual levels 

(ppm) 
residual 

levels (ppm) 
Toler-

Insecti- Muscular Adipose Muscular Adipose Muscular Adipose ance 
cide tissue tissue tissue tissue tissue tissue (ppm)* 

Lindane 23 12 0.004 0.009 0.0078 0.0169 0.3 

Heptachlor 22 22 0.004 0.006 0.0085 0.0116 

Heptachlor 

epoxide 0 6 - 0.017 - 0.0371 0.3 

Aldrin 0 0 .... ... 

Dieldrin 28 33 0.008 0.037 0.0126 0.0848 0.3 

Endrin 0 0 ..- 0.3 

DDT 58 95 0.061 1.294 0.2355 1.9928 7.0 

DDD 8 22 0.014 0.033 0.0319 0.3208 7.0 

DDE 98 100 0.036 0.290 0.1074 0.9463 7.0 

Methoxychlor 0 0 - - - -

*Cited from U.S. Food and Drug Administration (1971).
 

Source: G.G. Li, et al. (1977, 1978) 

A Pesticide Control Act promulgated and Iaplemented in 1973 states
 
that pesticides cannot be distributed on Taiwan without goverment
 
approval, which is given only after all necessary data on their
 
effectiveness, toxicology, and residue tolerance are established under
 
local environmental conditions and found to be satisfactory.
 
Supervised trials havo been conducted by PPC in cooperation with
 
various agricultural research iuatitutes and stations for this
 
purpose. Table 19 shows some of the results obtained by these trials
 
on cabbage (Li, et al. 1978).
 

Twenty-two bioassay stations have been set up on Taiwan by the 
provincial Department of Agriculture and Forestry and the Taiwan 



TABLE 19 Insecticide residues in cabbage resulting from supervised trials in Talusn.
 

Residue (mgkg) 
Pesticides Rate No.o[ Interval after lost application (day)
 

(kg a.l./be) tretment 3 6 9 12 15 18 21 24
 

101 K stral E.C. 0.5 3 0.280o - 0.1639 0.1115 0.0118 - - ­

0.25 3 0.2971 - 0.1784 0.1741 - ­

0.16 3 0.1482 - 0.1077 0.0866 0.0307 - - ­

28 Decls S.C. 0.28 5 0.3645 0.1368 0.1100 0.0434 9.0668 0.0034 0.0022 <0.0022 

0.56 5 0.4913 0.2343 0.145 0.0397 0.0210 0.0144 0.0022 <0.0022 

201 Sumicidin W.P. 0.13 4 0.6845 0.4658 0.1376 0.0564 - - - ­

0.10 4 0.5599 0.2119 0.1523 - - ­

0.08 4 0.5261 0.1386 0.1375 0.0514 - - ­

57 Ripcord E.C. 0.2 4 0.5711 0.5032 0.1891 0.1584 0.0442 - 0.0303 ­

0.1 4 0.1791 0.1584 0.1648 0.0628 0.,3297 - - ­

0.06 4 0.1480 0.1101 0.0727 0.0269 0.0124 - - ­

40.64% Furadan 4? 0.50 5 0.0683 0.0482 0.0194 0.0166 - ­

0.76 5 0.0583 0.0516 0.0531 0.0450 0.0126 - - ­

251 Orthene I.C. 0.75 4 3.3087 5.4453 - 2.4326 - - 0.0359 ­

0.47: 4 3.7668 - 1.5438 - - - 0.5389 -

Source: C. C. LI, et !1.-(1977, 1978)
 



of the totalAgriculture Research Institute to make quick assessments 
toxicity of pesticide in ft.esh vegetables in the local market before they 
rtach consuors. The nmber of vegetable samples found to have toxicity 
levels greatar than the toxicity of 2.1 ppm parathion to houseflies h.s 
decreased sharply since 1966 (Table 20) (Li 1979). 

GUM REMAR ON FOOD SAIlTY 

Toxic Chemicals in Food 

T- food industry is not permitted to use chemicals known to be 
toxic. Each substance must he proven safe for use in the amount normally 
consumed. Occsaonlly, the more refined methods of assessment may 
demonstrate that a substance Is not as benign as once believed. In this 
case, the substance is outlawed or the amounts permitted are restricted to 
an establishd level of safety. 

Toxicity Is the ability of a substance to produce injury; hazard is
 
the probability that injury will result fr, the use of quantity of the 
substance in a given manner; and safety is the practical certainty that 
injury will noL result. Therefore, a toxic compound at a very low 

concentration may still be safely tolerated; on the other hand, a rather 
nontoxic compound at an extremely high concentration may not be tolerated 
by certain organisms. It is Important that the level of safety for all 
food components, includIng hr'sic stuffs and additives, be systematically 
investigated and established.
 

Toxic Compounds from Beat Treatment of Foods 

Many foods contain both proteins and carbohydrates, which when heated 
undergo & Maillard browning reaction to form a variety of materials (Lee 
1978). These are often associated with the characteristic flavor and color
 
of a cooked or processed food. Research over the past several yers 
suggests that under some conditions the ingestion of heavily-browned foods 
results in marked physiological and toxicological change in rats. The 
toxic compounds that cause these changes have not yet been identified. 

Toxic Compounds from the Interactions 
of Additives with Foods 

Many of the compounds that come into contact with foods either by 
chance or as an inte-itonal addition are cheminally reactive. Chemical 
reactions between tba components of the food aod the foreign compound will 
take place and may roroduce some biohazard derivatives. 



TAI3E 20 Texicicy levels of vegetable smples. 

Toxicity higher than 2.1 ppm 
of parathion to houseflies 

Number of 
Year samplea analysed Number of samples Percent 

1966 2,513 121 5.62 
1967 5.124 321 4.40 
1973 24.281 20 0.08 
1974 23,756 10 0.042 
1975 (Jan. to June) 11,850 4 0.034 
1977 (July) :o 1978 (June) 15,942 2 0.013 

Source: G. C. Li (1979) 

Of the constituents of foods, proteins are particularly at risk 
be'.use of the range of reactive groups they contain. The classical 
ox,xle of the interaction of an additive and a food constituent came 
to light during the sarch for a couse of some cases of canine 
hysteria. It was found that the hysteria only developed if the dogs 
wore fed relatively large amounts of bread made from f1tiar treated with 
nitrogen trichloride. The toxic compound in the bread was shown to be 
mehionine oulphoxilne forumd by a reaction between nitrogen 
trIchloride and the nethlonine of flour proteins. 

When protein s. exposed to severe treatment with alkali, lysine
and cysteine residuen can be eliminated with formation of lysinoalanine
which may he toxic. 1sInoalanine Is of Importance not only as'& 
mechnie by which lysine becoen unavailable but also because after 
absorption it becomes concentratod in the cortex of the kidney where it 
produces cell enlargement and muilenucleation (Woodard and Short 
1973). The toxicological Implications of these changes in the kidney 
hava uot been resolvesd 

The interaction of nitrites with foods is being vigorousli 
investigated because of the possibility that nitrosaaines, which have 
Ien shown to be carcinogenic, are formed by the reaction of nitrite 
with secondary mines present in food. In Norway, an outbreak of liver 
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disease among ruminants was traced to the feeding of a fish meal that 
had been exposed to high concentrations of nitrite. The toxic meal was 
shown to contain dluthylnitrosamine.
 

In conclusion, the occurrence of methionine sulphoximine,
 
lyminoalanine, and nitrosanines in processed foods represents a setback 
in food processing. More attention should be paid to the toxicological 
aspects of these unexpected by-products. Furthermore, when evaluating
the safety aspects of food additives, the possible toxicity of any
 
derivative that my arise from the interaction of food additives with
 
food constituents should be considered.
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In Taiwan, fodd hygiene is controlled by the National Health 
Administration,' idl e the quality of foods as a marketing commodity Is 
governed by the Bureau of Comodity Inspection and Quarantine of the
 
Ministry of Economic Affairs. Implementation of food hygiene laws and 
regulations, as well as enforcement of a compliance program, are 
performed within tha National Health Admicistration, while official 
testing and analysis of food hygiene are conducted by tha Food and Drug 
Bureau which operates under the direct supervision of the National 
Health Administration. In addition, 21 units of the local health 
bureaus carry out direct inspections and some limited laboratory 
examination@ within their capabilities. This report is concerned with 
the testing and analysis of food hygient within the Food and Drug 
Bureau. 

ORANIZATION, FACILITIES, AND TRAINING 

The Food and Drug Bureau (FDB) was established on September 20, 
1978, by reorganizing the Taiwan Prcvincial Hygienic Laboratories and 
Improving facilities and personnel (see Figure 1). Of FDB's five 
divisions, Division IV Is responsible for the laboratory chemiral and 
microbiological examination of foods. Division V is responsible for 
tLaling personnel at the district/local levels in food inspection and 
examInation, as well as for information resources on food and drug 
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FIGURE 1 Organization chart of the Food and Drug Bureau. 
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.rfety. Division II investigates residual antibiotics in foods and
 
et@ up a blooical toxicology unit for safety evaluation. The three
 

district stations arA tievoted almost totally to the inspection anA
 
examination of £oods in their ,istrict areas.
 

FDB Inherited -,]eboratory and office floor space from Taiwan 
Provincial Hygienic Laboratories. A new building will be constructed 
to accommodate the expac.Ling facilities and peenonnel. Over the 
1979-1981 fiscal years, a total government budget of US$3.55 million 
hac been granted for instruments and equipment. Effort: to establich 
infornation resources essential for safety evaluation hava been made. 
Microfilm of drug safety Information updated from 1965 will be acquired 
from IDIS of the UnivL7!ity of Iowa within this fiscal year. Food 
safety information will be established next. 

Although FDB is to have a maximum staff of 268, limited floor
 
space has rij-6Eed in increasing the staff only to 19R from the
 
previous 103 Taiwn Pro vincial Hygienic Laboratories employees. Eighty
 
percent of the staff members are college gradu-aes who majored in
 
science and technology, including four at the 1h.D. level and 13 at the
 
H.S. level; the other 20 percent are administrative workers. All new 
recruits have to attend a short orientatln and are then trained 
individually for the work to be performed. t'Dloyees ivolved In 
inspectinn and laboratory work at district stations and local health 
bureaus Lake periodic training programs conducted by Division V of FDB. 

RESEARCH ON ANTIBIOTIC RESIDUES
 

Antibiotics are used in the treatment and prophylaxis of animal
 
diseases, as well as in animal feed supplements to promote growth.
 
Thus antibiotic residues may be found in 'oods. As a result, such
 
problems as increases in microbial resistance and toxicity of
 
Individual antibiotics have been implicated. Alertness to the residual
 
antibiotics problem is reflected by the survey reports listed in
 
Table 1. 1owever, becaut different assay methods were ,ised,
 
inconsistent data were obtained. Moreove-, most of the methods
 
m.ployed were based on antimicrobial reactions that were unable to
 
differentiate antibiotics from the other antimicrobial substances.
 

In response to the methodological insufficiency, a syscematic
 
enalysis of antibiotics by agar gel electrophoresis and antimicrobial
 
spectrm (AGE/AS) was devi loped in thu Division II laboratory of FDB.
 
Essentially, this method takes into consideration both the
 
physiochemical and biological characteristics of the chemically
 
heterogeneous antibiotics to be analyzed. As shown in Figure 2, after
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TAILS I Studies of residual antibictics in Eoodp previously reported in the Taiwan
 
aria. 

Allay System 

rim Area Sili 
Dilution 

Test Oroin plic d Mthod~Antibiotic Food '46Positive Rat. 

1974 Taipei 
City 

- - T.T.C. Fresh 
Milk 

17.12 (k) 

19)7 Southern 
Taivan 

- 8. subtili 
ATCC 6633 

- Disk & 
Plate 

Raw 
Milk 

35.6 (2) 

1075 Taipei 
City 

1/5 !Js 
ATCC 
B.cereus var. 

mycolds 
ATCC 11778 

Penicillin 

Terracyc-

line 

Cylin-
Ja1'er& 
Piae 

Hen EU 

1.81 (3) 

1976 Taipei 
City 

1/5 Sa .an thas 
above 

Same as 
above 

cha ylinder 
I Plate 

Duck Ig8 1.16 (4) 

1979 Central 
Taited 

- Same as 
above 

the Same as tha 
above 

ylindar 
Plate 

Pork 
muscle 
Pork 
Liver 
B.ef 
Muscle 

12.1 

17.2 

10.8 

(5) 

Chicken 
Muscle 
Chicken 
Liver 
Duck 
Muscle 

51.8 

85.6 

52.4 

Duck 
Liver 

86.8 

977 Taichun8 
City 

1/5 B.uabtilis 
ATCC 6633 
In addition 
to the above 

Screptomy- :ylLndsr Duck 
ctn & Plaeto uscle 
In addition Duck 
to the Livgr 
above 

0 

0.62 

(6) 
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electrophoretic separation of each ample as a band on agar Sel, strips
of different test organleas are placad on agar Sol so that inhibition 
songs of different sie and posetion characteristic of each antibiotic 
appear after incubation. From tne slectropboresis nobility and 
antimicrobial speatrum, a residual antibiotic in rn unknown sample can 
be compared with aceples of standard antibiotics and thus possibly
identified. This method was subsequently used to assess residual 
antibiotics In fresh foods. As presented in Table 2, although we were 
able to identify some antibiotics in foods, many antimicrobial 
substances still cannot be ascertainsd as antibiotics. Methodological
improvaments and refinement must be further pursued. Another effort 
was made to investigate the use of antimicrobial substances as 
veterinary medicines and feed supplments. The results, shown in 
Tables 3 and 4, indicate the heterogeneity of chemicals being used for 
raising domestic animals which may explain tho difficulty in detecting 
residual antibiotics in foods. Overall, research on antibiotic
 
residuas has encountered the following difficulties. 

" 	The methodological inefficiency in qualitatively and 
quantitatively detecting heterogeneous species and small 
amounts of residual antibiotics, especially when a routine
 
laboratory examination of a large number of samples is to be 
carried out.
 

o 	 Lack of a record system to trace a sample from market to fare. 

o 	 A gap between the health institutions that control the 
hygienic aspect of marketing foods and the agricultural 
institutions that administer the formulation and application
of veterinary medicines and feed supplements. 

STTING UP A BIOLOGICAL TOXICOLOGY UNIT 

Over the past 20 years, industrialization has resulted ikn the 
prevailing usago of chemicals in food production and processing, in 
increasing contamination of foods via environmental pollution, and in 
changing the pattern of food spending from natural products to 
p!ocessod foods. Moreover, an Improved standard of living has resulted 
lu increased per capita spending on foods. 

To counter th% increasing seriousness of the food safety problem,
toxicology studies suat be Initiated. Because of its involvement in 
drug safety testing and the aailability of an experimental animal 
colony as well as microbiological and tissue culture facilities,
Division 1I of ID3 was recently asked to set up a biological toxicology
unit. The unit will screen . in foods and drugs andtoxic sW i,:oo 
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TAIL& 2 	Geieral assessmenc o residual antibiotics and antimicrobial substances 
to coasnrcial foods.1 

TonLf robeta1 bst. Antibioctics*
 

Foods Tate Positive 7 Fsitive BSle

Sampele Sample Positive PH TC EN SM CH ST N o % Posioive 

Milk 271 47 16.8 2 1 3 1.07 

Fork 211 7 3.3 1 1 0.47 

Pork 
4 2.65
38.4 2 1 1
Liver 	 151 58 


Beef 143 71 49.7 5 2 3 1 1 1 12** 6.39 

Chicken 200 17 8.5 1 1 2 1.00 
Heat 

Hen 	 444 2 0.3 2 2 0.45
 
Egg 

Fish 	 342 55 16.1 2 2 0.58 

Total 1770 257 14.5 9 8 4 2 1 1 1 1 26 1.46
 

* 	 PHt Penicillins, including Ampicillin; TC: Tetracyclineus Es Erythromycin;
 
SN: Streptomycins Cii Chloraophenicoll ST& lcitcracinf ND: Novobiocin;
 
PH$ Polymyxin B.
 

--	 Counted one less because both rythromycin and Streptomycin appeared in one
 
samp!Q.
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Table 3. Anctlicrobial substances being used as veternery medicines
 

Livestock** PIG CHICKEN DAIRY COW 

Chemical Freq. % Dose(g) Freq. % Dose(mg) Freq. % Dose(g) 

Penicillin G 71 61.7 0.2-9* 5 11.4 N.A. 45 75.0 0.2-42* 
Chloraemlonicol 23 37.4 0.3-15 3 6.8 40-120 8 13.3 1.0 
Kanamycin 40 34.8 0.5-4 2 4.5 60 1 1.7 N.A. 
Strapeftocin 25 20.0 0.3-11.3 11 25.0 60 12 20.0 0.5-2.4 
Tylosin 17 14.8 1-4 15 34.1 60-1250 2 3.3 N.A. 
Oxytecracycline L5 13.0 0.6-6 7 15.9 40-1250 30 50.0 0.6-1.275 
Neomycin 11 9.6 0.2-4 3 6.8 N.A. 10 16.7 H.A. 
Tetracycline 8 7.0 0.75-3 
Ampicillin 6 5.2 9. 
Spiramycit, 6 5.2 0.5-3 4 9.1 N.A. 1 1.7 N.A. 
Sulfamthoxypyrid. 6 5.2 0.6 
Sulfisoxazole 4 3.5 N.A. 
Sulfadimethoxine 4 3.5 3-9 2 4.5 N.A. 1 1.7 N.A. 
Chlortetracycline 3 2.6 N.A. 4 6.7 1.0 
Spectinomycin 3 2.6 N.A. 
Sulfamethazine 3 2.6 6-21.6 3 5.0 N.A. 
Sulfamonomthoxine 2 1.7 N.A. 2 4.5 N.A. 
Erythromycin 2 1.7 0.4 12 27.3 0-400 
Dicloxacillin 1 0.9 9.4 
Sulfamerazine 1 0.9 N.A. 
Gentamycin 1 0.9 N.A. 
Sulfathiazole 10 16.7 0.45 
Sulfaquinoxaline 4 9.1 N.A. 
rynamycin 7 15.9 N.A. 
Lincomycin 1 1.7 N.A. 

Total 115 44 60 

* s Killion I.U. 
** t Adalt dosage 

N.A. : Date Not Available 
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Table 4. Antimicrobisl substances being used as feed supplemnts 

Feed for PIG HZ" CHICKEN 

Chenical Freq. % Conc.(ppm) Freq. %. Conc.(p4) Vreq. . Conc.(ppu) 

Carbadox 78 
Chlorcecracyc- 61 

line 
Tylosin 57 
Sulfamethonl, 45 
Oxytetrac)cllne 44 
Lincomyctn 40 
Heomycin 26 
Speccinoeycin 24 
Roxasone 2. 
flavouycin 23 
Virgintemycin 22 
Halquinol 21 
Dimctridaeole 12 
Colistin 10 
PFnIcillin C 8 
Taimulin 3 
Descomycin A 2 
Spiramycin 2 
Furesolidone 2 
Sulfadimethylpyi 6 
Bacicrecin 1 
Furasoxyl 1 
Hyamine 1 
Olaquindox 1 
Sulfamonombox, 
Zoalen 
Amprolium 
Nicarbazins 
Ethopbate 
Sulfaquinoxali. 
itcrovin 

Monensin 
Nobea.Ldin 
Clapidol 
Sulfmnchssine 
Sulfadimetboxint 

32.5 10-55 
26.3 7-250 

23.8 10-110 
18.8 S0-250 
18.3 1.25-300 
16.7 14-40 
10.6 30-300 
10.0 11-22 
9.6 25-400 
9.6 2.2 
9.2 5-25 
8.8 60-120 
5.0 100-150 
4.2 2.52-5.0* 
3.3 25-55 
1.3 10-13.4 
0.8 10 
0.8 100 
0.8 100 
2.5 100-110 
0.4 50 
0.4 30 
0.4 50 
0.4 50 

11 

5 
3 
8 

28 

1 

12 

32 
27 
10 
4 
2 
2 
2 
1 
1 

26.2 20-220 

11.9 50-55 
7.1 4-4.4 

19.0 110 

66.6 50 

2.4 5-10 

28.6 10-12 

76.2 10-25 
64.3 125 
23.8 100-125 
9.5 125 
4.8 5 
4.8 60 
4.8 15 
2.4 100 
2.4 33 

13 

1 

8 
44 
1 

23 
2 

18 

13 

38 

4 

22 

4 
40 
1 

1 
34 

15 
2 
2 

12.4 54-77 

1.0 100 

7.6 30-100 
41.9 2-4.4 
1.0 50 

23.8 25-50 
1.9 1 

17.1 7-16 

12.4 10 

36.2 12-45 

3.8 50 

21.0 25 

3.8 125 
38.1 125 
1.0 8 

1.0 15 
32.4 90-100 

14.3 125 
1.9 25 
1.9 20 

Total 240 42 105 

* lu/S 
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assess safety experimentaUy. The latter would embody the 
carcinogenic, teratoenlc, and behavior toxicities, in addition to 
general toxicity. An array of methods exists, ranging from microbial 
system and in vitro call culture systems to an'mal systems. However, 
it is not poss-'sito extrapolate from theme various systems to human 
ones (Table 5). 

Thus a rt xsonable methcdology must be selected. At this 
developmental stage, advice and help must be sought on the folloving: 

o 	 The priority of toxicology testing and research In comparison
 
with other food safety problems
 

o 	 The methodologies to be selected for screening purposes and
 
for official Judgment, respectively
 

o 	 An exchange of information concerning toxicology data and 
publications 

o 	 Personnel training for toxicology studies. 

SCOPE OF LAORATORY ACTIVITIES AND ROUTINE EXAMNATION OF FOODS 

Hygienic analysis of foods In the Food and Drug Bureau Pre 
performed in Division IV. This division is responsible for testing 
foods and their additives, utensils, containers, packages, etc. Its
 
activities include:
 

0 	 Testing and analysis of food additives, utensils, containers, 
packages, and agricultural, aquatic, animal husbandry 
products, as well as pesticide residues, microorganisms, and 
parasites in or on foods, and Improving te.thods for their 
testing and analysis 

o 	 Studying, surveying, and evaluating the hygienic quality and 
safaty of food additives, utensils, containers, and packages,
 
au wall as of agricultural, aquatic, and anitual husbandry
 
products
 

0 	 Identifying and Investigating causes of food poisoning through
 
detection of chemical and pathogenic microbes. Items 
routinely examIned in connection with foods and food poisoning 
are shown in Tables 6 and 7. 
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9 
systems.TAILZ 5 Short-term entic test 

RACTIRAL SYSTEMS 

SAlmMUS tzvoimhiur 

arebinoss resistance (forward mutation) 

8-esoguanine resistance (forwerd multion) 

histidine reversion 

DNA repair essay 

Racherichis coLt 

W 2-tryptophan reversion 

3431113-arginis. nicotinic acid reversion 

galactose utilitarion (forward mulstton)
 

geot'lyvne requirement (deletions) 

rec -DNA repair 

pelA" -DONArepair 

Bacillus eubtiLir
 

rtc-NMA repair
 

FUNGAL SYSTEMS
 

Saccharomyces carevisiea
 

mitoDtic recombination
 

histidina, hanoserine reversion
 

canavanine oesistance
 

Neuroslors crsl 

adenine reversion
 

PLANT SYSTZS
 

Allium
 
Tradeacantie 

Barley
 

Haie 

Drooohils molnoasster 

sex-linked recessive lethals
 

HAIUALIAN CILLS 10 CULTURE
 

Chinese hamster cells
 

NGPRT syste-8-aoguanine resistance
 

sister-chroemtid exchanges
 

Human laukocytes
 

sister-chromatid exchanges
 

Human ibroblost,
 

Unscheduled DMAsynrnesis
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TANS 6 Items analyzed for foods.
 

Sample 


Beverages 


Agricultural, 

aquatic, and 

aninal husbandry 

products 


Spices 

Food additives 


Utensils, containers, 

and packages 


Other foods 


Analysis items
 

Bacteria, coloring agent, preservative.
 
artificial seetener, heavy metal
 

Bacteria, coloring agent, preservative,
 
artificial sweetener, heavy metal,
 
antioxident, bleaching agents, color fasting
 
(developing) agents, aflatoxin, pesticide
 
residues, foreign substances, and parasites
 

Bacteria, coloring agent, preservative,
 
artificial sweetener, heavy metal,
 
adulterant, free minera acid, ethanol, and
 
aflatoxin
 

Purity, appearance, specific gravity,
 
refractive index, description, heavy metal,
 
acid value
 

Residue on evaporation, consumption of
 
potassium pearmanganate, formaldehyde, phenol,
 
heavy metal, coloring agents, methanol,
 
n-hexane extract substanc ; and xylene
 
extract substance
 

Consistent with labeling, analysis item 
depending on the food 

TABL 7 Items analyzed for food poisoning. 

Class Analysis items
 

Kicroorgauems Bacteria, aflatoxin
 

Chemicals Pesticide residues, heavy metals
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RESEARCH 0 PESTICIDE RESIDUES 

Monitoring Pesticide Residues In ''.aiwan 

Because of the continuing rapid increase in pesticide use In the 
on pesticides contamination ofROC, much attention has been focused 

food and of the environment. 

A survey of organochlorine ineacticides, such as aldrin, dieldrin,
 

and DDT which have been banned from use, revealed that their residues 
still remain in various components of the environment but that levels 
were low and almost within the parts per billion (ppb) range. The
 
overall residue level. in both the water and sediment (Tables 8a, 8b) 
of the major rivers declined frov 1973 to 1976. A number of other 
studies have examined the residue levels of some chlorinated 
hydrocarbon insecticides in paddy soil (Table 9). 

Studies of perqistent pesticide residues in food carried out in 
early 1972 found that residues of aldrin and heptachlor were present in 
asparagus shortly after application of these pesticides to the soil 
(Tables 10 and 11). The government immediately banned their use on
 
asparagus. 

An analysis of pork samples (Table 12) collected from 60 retail 
markets on Taiwan showed the presence of DDT and its metabolites in all 
samples. Residues of lindanse, hptachlor, heptachlor epoxide, and 
dieldrin were alco found in 6-33 percent of the samples. Residues of 
aldrin, andrin, and ethoxychlor were not detected. 

by theTwenty-two bloaassy stations have been set up on Taiwan 
provincial Department of Agriculture and Forestry, the Taiwan 

and FDB to make quick assesaments ofAgricultural fasearch Institute, 
the total toxicity of pesticides In fresh vegetables in local markets 
before they reach consumers. The number of vegetable samples found to 
have toxicity levels greater than the toxicity of 2.1 ppm parathion to 
house flies has decreased sharply since 1966 (Table 13). 

Establishing Tolerances 

Some countries that do not know enough yet about pesticide safety 
may feel inadequate to establish tolerances for pesticide residues. 
Some published tolerances indicate that levelk%set for the same 
pesticides in different countries my vary from a few times to as high 
as 50 times for lindane. Furthermore, some tolerances are so low that 
they are not practical for agricultural uses. To solve these problems, 
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Table 8a *tsidual levels of organochlorine insecticides in water 
samples collected from Tatu Chi (November 1973-December 
1976)..10
 

Average Range of 
Number of Number of Percent residue detected 
samples positive poaitivo levels residues 

Compound analyzed samples samples (ppb) (ppb) 

Aldrin 456 120 46.1 0.030 0.001-1.596
 
Dieldrin 456 186 40.8 0.022 0.001-0.277
 
Lindane 456 360 78.9 0.022 0.001-0.149
 
Heptachlor 456 78 19.2 0.016 0.001-0.247
 
Heptachor
 

opoxide 456 86 18.9 0.009 0.001-0.127
 
DD7- 456 74 35.1 0.077 0.002-0.568
 
DDE 456 136 29.8 0.007 0.001-0.066
 
TDE 456 60 13.2 0.020 0.001-0.227
 
DDTR 456 154 33.8 0.022 0.001-0.568
 

TABLE 8b 	 Residual levels of organochlorine insecticides in sediment
 
samples from Tatu Chi.10
 

Average Range of
 
Number of Number of Percent residue detected
 
*amples positive positive levels residues
 

Compound analyzed samples samples (ppb) (ppb)
 

Aldrin 304 158 51.8 3.A 0.1- 66.0
 
Dieldrin 304 134 44.1 3.7 0.1- 55.0
 
Lindane 304 244 80.2 2.8 0.1- 13.3
 

Heptachlor 304 89 29.3 1.4 0.1- 2.4
 
Heptachor 

epoxide 304 67 22.0 1.5 0.1- 13.9 
DDT 304 112 36.8 2.4 0.4- 5..4 

" 
DDE 304 152 50.0 3.1 0.2- 27.2
 
TIE 304 101 33.2 7.0 0.3- 35.1
 
DDT4R 304 148 48.7 4.9 0.1-103.0
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TABLE 9 Residual levels (ppb) of several chlocLnated hydrocarbon 
insecticides In the paddy soil of Talwan. 1 1 

5*6p~ubs140LMOM Ifif L11111 "lbe 1,9SCA AJ" Owl DOT O00 ODE 
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5-a1 I.MA SASO*.4 .I141 0 0 8 0 a 

W IN04 ,"43j.IT.O114-65l. 0 I1AI9.7 53.I I.J2*1. 104217.3 10.129 
"-Sl 5i3I7.4 OJSU a l5213L327A SA4. IJi.? 1.lts.7 59*l O
 

is-as 2s6sJ SAIS.3 IAO*. a IaiIa 0 0 i.,.
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TABLE 10 Rsidual levels of heptachlor and heptachlor epoxide in12
 
asparagus after soil treatment with heptachlor.


Rate of application 

3 kg/ha 6 kg/ha 9 kg/ha 

Days after Hepta- Hepta- Hepta­
soil treat- Hepta- chior Hepta- chior Hepta- chlor 
sent chlor epoxide chlor epoxide chlor epoxide 

7 9.05 42.6 16.25 61.15 30.1 111.3
 
14 3.95 28.6 3.95 30.15 10.7 52.1
 
31 0.86 11.4 0.07 16.00 ND 14.4
 
45 0.40 ND ND ND ND 10.7
 
70 ND ND ND ND ND 9.1
 

100 ND ND ND ND ND ND
 

TABLE 11 	Residual levels of aldrin and dieldrin in asparagus after soil
 
treatment with aldrin.

13
 

Rate of application
 

Days after 3 kg/ha 6 kg/ha 9 kg/ha
 
soil treat­
ment Aldrin Dieldrin Aldrin Dieldrin Aldrin Dieldrin
 

7 11.75 106.75 5.00 37.65 10.00 117.3
 
14 3.10 36.15 ND 55.30 2.75 64.2
 
31 ND 25.00 2.50 23.95 ND 32.2
 
45 1.50 ND ND ND 1.90 ND
 
70 ND ND ND ND ND ND
 

100 ND ND ND ND ND ND
 

http:aldrin.13
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TABE 12 Residual levels of chlorirated hydrocharbon insetticides In the pork

14


samples of Taivan.


PercenLuge of Average Maximum 
positive remidual levels residual 
samples (Z) (ppm) l;els (ppm) 

Toler-
Insecti-. Muscular Adipose Muscular Adipose Muscular Adipose ance 
cide tissue tissue tissue tissue tissue tissue (ppm)* 

ti-ndane 23 12 0.004 0.009 0.0078 0.0169 0.3
 

Haptachlor 22 22 0.004 0.006 0.0085 0.0116
 

i1&ptachlor
 

epr.,-.ide 0 6 - 0.017 - 0.0371 0.3 

Aldrin 0 0 .... ... 

Dieldrin 28 33 0.008 0.037 0.0126 0.0848 0.3 

Endrin 0 0 .... .... 0.3 
DDT 58 95 0.061 1.294 0.2355 1.9928 7.0
 

DDD 8 22 0.014 0.033 0.0319 0.3208 7.0
 

DDE 98 100 0.036 0.290 0.1074 0.9463 7.0
 

Hethoxychlor 0 0 .... ....
 

*Cited from U.S. Food and Drug Administration (1971).
 

16
 TABLE 13 Results of ioasstiy on vegetable saupleu.15 ,
 

Toxicity higher than 2.1 ppm
 
of parathion to houseflies
 

Number of
 
Year samples analyzed Number of samples Percent
 

1966 2,513 121 5.6,
 
'967 5,124 321 4.40
 
0?73 24,281 20 0.08
 
1974 23,756 10 0.042
 
1975 (Jan. to June) 11,850 4 0.034
 
1977 (July) to 1978 (June) 15,942 2 0.013
 

http:saupleu.15
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the follogng equation ws devised and ccept,3d in Iiwn for 
asetbtiehing tolerances for nine pesticiAes applied to severalveijotblie* 

Tolerance -

Vf x Ft X Pt 

where Ld is ADZ (acceptakle daily intake) .,pressed in milligrams of 
residues per kilogram (kg) of body weight, and ob.alsed from the 
corrlation of U.S. tolarampes and hDI values published by the Food and 
% Iculture 0KuZnIation of the U../Vorld fealth Orgenismtion; Vi 
XJ ) Is the t7 weight; WV (kg) is daily U od consumption 
(Table 14); Ir is the percent of foal treated; and Pt is thet 

percent of a pesticide used on each group of crops. Taking into 
coneloration P? toxicological data, properties of psticlss, safety 
factors, and dijslration of residues on treated crops, tsmvorary 
tolerances were established in Taiwan in 1976 (Table 15) for parathion 
(0.75 parts per million), nsttyl parathion (0.75 ppm), diosinon (0.5 
ppm), dicofol (3 pim), mialathion (5 PpL), dichlorovos (0.5 ppm), naled 
(1 ppa), and mevinrlos (0.75 ppm). Tie intervals betver the lUst 

application and harvest time were also s*., Final tolt ances were 
astoblished in 1978 after further studios of residues in commrcial 

fields, in food makets, and in prepared foods. 

offects of Tclimiz, Washitg, and Cooking 

To further evaliste the safety of treated cr. ps for human 
cosaumption, cabbaX& was treated three times with high and low dosages 
of parat'non, harvusted 10 days aftae the first application, end then 
asolysed for parathion residues, following local practices of triming, 
washing, ass coklio (Figure 3). "e results indicate that parathion 
resedls were snbrtan tially reduced by a series of processes before 
ser,,ug it at Ovs dinner table. 

Rotablishing Methods for a Systematic Analysis 

Chroetographies have recently davelolqd into a simple, rapid 
analytical method which is useful for a reiadue analysis of 

pesticides. The odifie paper and thin-layer chrozatogrrphies In 
reversed phase (Tables 16 and 17) and impregnated thl-luW'ar in 
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polymolde adsorbent (Table 18) vere established In the laboratory to 
aeet I-i routine analyses of pesticides. The results were obtained 
with respect to the sensitivity and specificity of the color chaeses of 
the spots. atch method can be used convenlintly to detect pestioLdes 
In fie1ds and markets.
 

TABLI 14 Mean daily food constumption* of people in Taivan. 1 7 

Food lg/person/day Approx. percent
 

1"ce 0.377 40
 
Wheat and other cereals 0.082 10
 
Fruits 0.098 10
 
Vegetable* 0.296 30
 
Potato end sweet potato 0.101 10
 

TOTJZL 0.954 (or ca 1 k&) 100 

MxcludIng meat and animal products (about 15 percent of total
 
food Consumption).
 

ADZ ,mg/k& Calculated b Harvest times 

Ipeesticide 71O5VO_.__ Vt. % tolerance Teuporaryb (days after
 
(d wi... . (pp) tolerance last


Hig L (pp.) application) 

Parathion 0.005 0.0025 40 80 25 0.63 0.32. 0.75 14 ( 1 , 2 , 4 ,5. 6 , )aletbyl 0.001 C.0025 40 80 20 0.70 0.35 0.75 7(1) 
parathion
 

oseemon 0.002 0.0018 40 80 20 0.50 0.25 0.5 4(L,2,3,4)
Lindans 0.0125 0.021 40 80 Ito 7.8 3.9 5 3(1,2,3,4)
Oicofol 0.025 0.014 30 60 20 5.2 2.6 5 2(5)

Malatlbin 0.02 0.022 40 90 25 5.5 2.8 5 2(1,4,5,6)

Dichlorwos 0.004 0.0012 40 80 25 0.30 0.13 0.5 1(1,2,3)

Naled - 0.0023 30 60 20 0.93 0.47 1 1(6)


evimphas - 0.0025 40 80 25 0.63 0.32 0.75 1(1.2,3,4)
 

spt. Figure 2 or calculated by'equation 2. 
bSoe as proposed tolerance. 
Ceumber in parentheses indicates the name of the following vegetabless I-Chinese 
Pal-Tai, luChiness cabbage, 3-cabbage, 4-Chinese leak, 5-Kidna" bean, and 6-
Cucuabse 
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Outer lavem
 
(Removed at (am)

L 5.5; 1 13.8
 

enter leaves
 
(Reoed at bowa)
 
L 0.70; 1 4.2 Cooked for 10 SR.
 

rvth 5oX water addad 
Cabbage Washed Washed L 0.04a U 0.05 

at farm- at ha 
L 0.4, 0.4 L 0.05; 50.07 LCoked for 10 ad*.k 1vi th 20 oilade
 

amd 	 L ad; V 0.05 

SCooked for 10 sin 
|ovtb S ater aahed

New-L 	 Lo0.0; 0 .0 d1 0l9 
0.12, 0 0 0 

Cooked for 10 min. 
vith 202 oia added 

Outer leavhe L .1; 8 0.9 •removeda t bom,) 
.L .. B 1.2 20 

iCooked for 10 sin. 

Not wabe Wsbd i 
L 

0.04; 10o.0
 
L 0.6; I 1 at bOme
 

l L0.05; s 0.05 ICooke for 10 ,in. 
Ltth 202 oil added 

NO" L 0.02; U 0.02 

L o 	 a Coked for 10 min.l rltb SOX "car adde
 
Nt -Not L 010; V 0.10 . L 0.20. 9 0.2, " 

/Cookd for 10 dn. 
iLvtb 202 all added~ 

L 0.071 N 0.07 

L - Lov dose, 3 applications each at 0.55 ka a.I./h
 
H - High dome, 3 applications each at 1.10 kS a.l./ha
 
Figres after L or H - Parathion residue found In ppa
 

ndt Not detacteble
 

FIGURE 3 	Effects of trIming, Vashing, and cooking on Parathion­
treated cabbage In relation to reduction of the 

residue.17 

http:residue.17
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TABL! 16 	 Reversed phase paper chroatographic data on Individual 
poeticieds.18 

b
 
Color of spot in each stage


Rf values Spraying reagent 

(I) (II) Bro- Fluore- o-to- UV 
Pestlcide mine scein lidne exposure 

Ethion 	 0.27 0.16 Y Y Y Y
 
onnel . 0.37 0.40 -c - - Dg 

Methyl parathl on 0.44 0.35 V Y Y Y 
Ethyl parathion 0.57 0.40 W Y Y Y 
Dianinon 0.65 0.65 W Y Y Y 
Fenitrothion 0.70 0.70 W ¥ Y Y 
alathion 0.75 0.63 W GY Y Y 

Dichlorvos 0.89 0.90 . ... B 
Trichlorfon 0.90 0.82 - - - B 
Auinphoso-uthyl 0.92 0.85 W Y Y Y 
Phoophamidone 0.94 0.89 - - - 0 
Msvinphos 0.97 0.95 - - - Y 
Aldrin 0.04 0.05 - - - 0 
DDT 0.13 0.15 - - - OCr 
DieldrIn 0.17 0.18 - - - B 
Indrin 0.20 0.20 - - - B 

Dicofol 0.24 0.20 - - - GCr 
Lindane 0.42 0.45 - - - DOr 
Zineb 0.00 0.00 - Y Die Y 
Carberyl 0.88 0.85 - - - RB 

aSolvent system. 
bDie, disappear; U. white; Y, yellow; GY, gray yellow; Dg, dark gray; 

B, brown; 0, orange; G, gray; DCr, dark green; 3B, red brown; WG, 
white gray; CCr, gray green. 

€legative 	 (-) reaction to the detection reagent. 

http:poeticieds.18
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TAILS 17 bversad phase 
pesticides, 19 

thin-layer chrocstographic data on Individual 

Color of spot In e3ch stageb 

Rf value' Spraying reagent 

(I) (UI) Bro- Fluore- o-to- UV 
Pesticide mine stein lidiue exposur 

Ithion 0.10 0.60 U Y die LYB1 
Ronnel 0.16 0.65 -c - - DrC 
Ikthyl parathion 0.30 0.70 W Y 'dis LYBi 
Ethyl parathion 0.25 0.67 U Y die LYBI 
DiazInon 0.34 0.63 - - - DrG 
Fenitrothion 0.38 0.63 W Y die Lybi 
Malathion 0.49 0.60 - - - DrBl 
Azinphos-usthyl 0.53 0.84 V Y die DrBIl 
Dchlorvs 0.72 0.00 - - - YG 
Phosphanidone 0.80 0.30 - - - CrB 
Trichlorfon 0.81 0.19 - - - YG 
Meviuphos 0.85 0.35 - - - BU 
AldrIn 0.04 0.60 - - - DrB 
DDT 0.05 0.65 - - - DrB 
Dieldrin 0.08 0.65 - - - B 
Dicofol 0.10 0.57 - - - DrB
 
Endrin 0.14 0.68 - - - DrB 
LUndana 0.28 0.60 - - DrB 
Zineb 0.16 0.06 W Y die DrG 
Carbaryl 0.72 0.40 - v R 

aSolvent systm. 
bW, white; Y, yellov; R, red; die, disappear; V, violet; LYBI, blue
 

ring light yellow spot; DrC, dark green; DrB1, dark blue; YC, yellow 
green; CrB, gray brown; BBI, brown blue; B, brown; Dri, dark brown. 

CNegative (-) reaction to the detection reagent. 
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TAVU 18 Polymnide chromatographic data on individual pesticides. 2 0 

rolor of spot In each stageb
 

Rf value& Spraying reagent 

(1) (11) Bra- Fluore- o-to- UV 
Pesticide Aine scein lidine exposure 

Dichlorvos 0.81 0.92 _3 _ _ B 
Malathion 0.78 0.85 B Y D DC 
Diasinon 0.78 0.67 B Y D DC 
Ethyl parathion 0.65 0.46 B Y D DC 
%ethyl parathion 0.64 0.48 B Y D DC 
anitrothion 0.64 0.56 B Y V DG 
Ethlon 0.58 0.32 B Y D DC 
LUndane 0.45 0.26 - - - DB 
Endrin 0.40 0.21 - - - B 
Aldrin 0.36 0.20 - - - B 
DDT 0.31 0.07 - - - B 
Dicofol 0.21 0.31 - - - B 
Carbaryl 0.68 0.55 B Y D Cr 
Zineb 0.00 0.78 B Y D DO 

8(I) acetone-ethanol-water (2t2:4); (II) ethanol-aiouF -water (5:2:4). 
bi, yellow; B, brovn; DG, dark green; DB, dark brow; R, red; D, dark;
 

Cr, gray.

cNegatyve (-) reaction to the detection reagent.
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RDIBMZ OIL PRODUCTION IN TAIWAN AND 
ITS FOO HYGIENE, MLICATIONS 

!Shiu Chan Chang
 
Food Industry Research and Development Institute
 
Hsinchu, Taiwan
 
Republic of China
 

The e4ble oil industry in Taivan has been developing rapidly the 
past decaie'dueto the fast expansion of the feed and livestock 
industry id a *ubstantial improvement in living standards. In 1970. 
the Taiwo Vegstable Oil I$anufaetiiring Association (TVONA) had 137 
members. It ,wks estimated that members uned more than 1,672 hydraulic 
presses and 202 epe1lers. However, in 1930 the number of the members 
decrasaedi to 94,1nd more than 90 percent of this equipment was no 
lonSer in*operatiln because of tha rapid extension of solvent 
extraction plants. 

,There are currently in operation 12 continuous solvent extractors
 
(Table 1) with a capcity of 2"0-400 metric tons of scybeans per day, 
6 smicontinuous and continuous solvent extractors of 80-120 metric 
tons par day, and i batch extractors of 20-50 metric tons per day. 
The rest are of the hydraulic press and expeller type with rather small 
capacity. Most of these plants are designed to process soybeans, with 
the exception of 6 that process rice bran; 24, peanuts and rapeseed;
 
and 2, corn. Sesame processors arL rather small and are not associated
 
vith TVOHA. 

The total capacity of the 94 members is about 1.5 million metric 
tons of soybeans 'per year, but only 1 million meric tons of raw 
materials were ctused in 1980. Soybeans accounted for 85-percent of 
the total oilseed used for this purpose, and rice bran, peanuts, 
rapeseed, and sesame made up the' other 15 percent. It is expected that 
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the hydraulic press will be gradually phased out in a f1e sore years, 
due to the low operation rate (less than 25 percent); high production 
cost, and poor quality of oil and cake. To further Improve the 
production technology and quality of edible oil and fat products, an oil 
processing pilot plant was established at the Food Industry Research and 
Development Institute (VIED!) in 1980. 

TABLE 1 Hajor solvent extraction plants, Taiwan.
 

Duguouing/de4cidification 
Plant Extractor system Deodorizer 

1 Extraktion Alfalaval (Switzerland) Extraction 

Technik (W.G.) Technik (W.G.) 

2 

3
 

4 Crown (USA) Krupp (W.G.)
 

5 Lurgi (W.C.) Weastfalia (W.G.) Lurgl (W.G.)
 

6 De Smet (Belgium) De gat (Belgium)
 

7 De Set (Raliu) Westfalia (W.G.
 

8 Yoshino (Japan) Alfalaval (Switzerland) (Japan)
 

9 Rotocel (Taiwan) EN! (USA)
 

10 Yoshino (Japan) (Taiwan) (Taivan) 

11 Rotocel (Taiwan) (Taiwan) (Japan) 

12 Rotocel (Taiwan) 

Source: Taiwan Soybean and Food Industry Directory (1980) 
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PA2TM 0 EDIBLK OIL PRODUCTION AND CONSUMPTION IN TAIWAN 

Soybean Oil 

Soybeans crushed by the large oil mils are extracted with solvent 
aeal and ol. The mall oil sills press(n-hezane) into soybean 

soybeans into soybean cake and oil. About 60 percent of Taiwan's 
soyboana was processed by hydraulic presses In 1970, decreasing to 
12 percent In 1981). 

Crude oil is generally refined, bleached, and deodorized for 
cookIcS purposes. The finished oils are usually marketed as first 
trade reflned soybean oil, and are sold in 53-Sallon drums or 16-kg tin 
cans. Soybean salad all Is sold in 2.7-kg. plastic or glass bottles or 
tin cans. The latter Is made without partial hydrogenation and 
winterization. The quality of the finished oll depends on its free 
fatty acid content, color, and cold test, etc., according to the 
Chinese National Standard. The production of soybean oil was 63,231 
metric tons in 1970, Increasing 177 percent to 175,200 metric tons in 
1979 (55 percent soybean salad oil and 45 percent first grade refined 
o11). 

RIce Bran Oil
 

Rice bran oil is currently the most important domestic source of 
vegetable oil in Taiwan. The annual production of brown rice Is about 
2.5 u1,U4ton metric tons, about 10 perfent of which can be converted to
 
rice bran xfter milling. If all of these rice brans, which are 
15-18 percent oil, were used for oil extraction, at laast 40,000 metric 
tons of cride oil could be obtained. Since most of the rice mills are 
fmily-ovuned and are widely distributed, the rice bran Is difficult to 
collect and therefore used mainly for feed preparation. Currently, 
only a few refineries which obtain raw materials from rice mills 
producing milled rice for export or for military supply, produce 
limited quantities of refined rice bran oil for edible purposes. All 
of these refineries use, the conventional alkrline refining method 
except one larger rice bran refinery which employs "aiscella refining". 
a process to neutralize the crude oil In a mixture of oll and Inert 
solvent (hexane) with alkali solution, miscella refining. The recovery 
rate of these two methods Is 44 percent and 65 percent, respectively. 
The relative low rate of recovery Is due to the high free fatty acid 
content of up to 15 percent In the crude oil. It not only increases 
the production cost but also hinders the Improvement of oil quality, 
and has become a bottleneck for the industrial development of domestic 
rice bran oil. Recently, VIhD developed an extrusion cooking process 
to stabilize the lipase activity in fresh bran. Rice bran thus treated 
could keep its frae fatty acid content at a level of leer than 6 
percent after being stored for a month. Improved 
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storageability of rice bran would greatly facilitate the development of 
the rice bran oil industry in this country. 

F'anut Oil 

Shelled peanuts are first toasted and then processed by an
 

expeller into peanut oil and meal. In 1979, about 86,000 metric tons 
of shelled peanuts were produced, but only 24,000 metric tos were 
pressed to produce 10,000 metric tons of oil (Table 2). Peanut oil is 

not refined to preserve the typical peanut flavor traditionally 
prefored by local ccnsumers. The crude peanut oil, deep brown in 

color, is usually mixed with the fVrt grade refined soybean oil to a
 
lighter yellowish color at a 20:80 ratio and sold to censumers as
 

peanut cooking oil with peanut flavor. The price of natural peanut oil
 
Is about four times higher than that of refined soybean oil, and the 
mixed oil is also sold for three times higher than that of the first 
refined soybean oil. 

TABLE 2 Oilseed production and imports, Taiwan (1,000 metric tons).
 

Year Soybean Peanut Rapeseed Sesame
 

(a) (b) (a) (a) (a) (b)
 

1969 67 472 100.8 2.7 2.9 -­

7.4
1974 67 529 94 1.4 1.6 


827 91 4.5 1.0 6.0
1975 62 


1976 53 800 89 4.6 1.0 8.8
 

1977 52 663 77 3.3 0.6 9.8
 

1978 41 9S9 92 3.1 1.2 9.5
 

1979 32 1104 90 2.4 1.0 9.9
 

.(a) Taiwan Agricultural Yearbook (1979). 
(b) Cuatome statistics (imports).
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Seam,- Oil 

Sesams 11 Is made either by hydraulic press or expeller and is 
used unrefined as flavoring. Local production of sesame is only about 
1,000 metric tons per year. Therefore, about 10,000 metric tons per 
year of sesame (Table 2) mere Imported to Taiwan over the lest few 
years to supply domestic oil consumption of 3,000 metric tons per year. 

Margarine and Shortening 

Margarine and shortening production is estimated to be about 
20:000 metric tons per year. These products are largely used by 
Institutions and bakeries, and the number of small consumer packs of 
margarine and shortening is limited so far. The 12 oil mills producing 
margarino and shortening usually uoe Imported inedible eat fate, after 
being refined or blended with hydrogenated palm oil, as a major source 
of oil. 

Imports of Fats and Oils
 

Imports of fats, oils, and oilseed are shown In Table 3. For each
 
of the past 5 years, 2,671 metric tons of palm oil and 4,000 metric
 
tons of coconut oil were imported. In addition, substantial quantities
 
of inedible industrial fats and oils were Imported In 1978, Including
 
33,558 metric tons of inedible hog grease, a lard steanin, etc., and
 
47,484 metric tons of inedible tallow. Sone of these inedible oils and
 
fate might have been used illegally by the food processing industry.
 

TABLE 3 Oil production and Imports, Taiwan (1,000 metric tons).
 

Soybean Peanut Palm Coconut 
Year oil s oil s ollb oilb 

1969 46.8 10.1 - -­
1974 90.1 16.3 2.6 1.6 
1975 106.6 14.0 4.1 3.8 
1976 127.0 12.6 3.. 3.8 
1977 107.5 8.3 1.0 4.7 
1978 147.9 7.9 2.6 4.3 
1979 175.2 10.7 2.5 4.0
 

aTalwan Agricultural Yearbook. 
Customs statistics (imports). 
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Consumption of Pats and Oils 

The per iapita consumption of total fats and ol]o in 1968 was only
 
6.56 kilograms (kg) of which 64 percent was vegetable oils, and 36
 
percent aniual fats In 1979, however, consumption Increased to
 
10.07 kg, of which f6.6 percent was vegetable oils and 33.4 percent
 
animal fats. Tablc 4 shows the recent consumption of edible oils and 
fats in Taiwan.
 

TABLE 4 Per capita consumption of fats and oils, Tai-an (kilograms).
 

1968 1974 1975 1976 1977 1978 1979
 

Soybean oil 3.13 4.16 5.55 5.64 6.22 6.99 6.04
 
Peanut oil 0.93 0.55 0.52 0.49 0.41 0.52 0.46
 
Rapeseed oil 0.09 0.04 0.10 0.09 0.07 0.05 0.05
 
Sceame oil 0.08 0.18 0.14 0.19 3.21 0.20 0.13
 

Total vegetable oils 4.23 4.92 6.31 6.41 6.91 7.76 6.68
 

Lard 2.31 3.26 2.73 3.54 2.78 2.76 3.24
 
Butter 0.02 0.06 0.05 0.07 0.11 0.15 0.15
 

Total animn! fats 2.33 3.32 2.78 3.61 2.89 2.91 3.39
 

TOTAL 6.56 8.24 9.09 10.02 9.80 10.67 10.07
 

Source: Taiwan Food Balance Sheet
 

HYCIENIC PROBLEMS OF EDIBLE OILS
 

Heavy Metals Contamination of Edible Oils
 

Heavy metals are detrimental to the quality of edible oils and thus
 
to the concu,ar's health. It was reported in 1974 that edible oils in
 
cthe local market contained an excessive amount of heavy metals which
 
caused consumers great concern. Therefore, FIRDI undertook an
 
assessmert of heavy me~als in edible oils, as well As a survey ox edible
 
oils produced in Taiwan including crude, refined, and finished products.
 



10 ceNs of beavy Metls contents during te ref ning process by 
sodlim, b drmrie produed by either a flov mercury cell or a diaphra 
ceU',UM aIo studied (Taa 1977). These studies found that only a 
trace of mercury ad arsenic could be detected in the amples, mostly 
le8s tba 0.005 me sad 0.02 pm, respectively. 2be average mount of 
load COPS?3 06aese, and Blne In refined soybean oil were 0.04 
parts per allil.a (pp), 0.03 ppm, 0.01 ppm, avd 0.2 ppm, 
respectivlOly.. bre hbeVY mtals were found in oils conaemd in the 
form of momretl.ed crude oil such as peanut oil and salem oi than in 
refind soybean oil or rice bran al. The iron contained in refined 
soybean oil was 1.2 pm, but that can be effectively removed by the 
proper refining process. Reconamination of irou. either during 
refining processes and/or during ;torage by packaging mterlal, wo 
suspected. In conclusion, all heavy mtals, ninsly, mercury, lad, 
copper, manganese, ane, iron, and arsenic in the refled oils under 
Investigation wore within the safety lmits as specified in the 
regulations of the Chisse 1stional Standard (CM). Hesvy metals such 
as Mercury, lead, copper, SaSUgse, slne, an- iron can be effectivey 
removed through the refining process, especially by acidification. Ps 
mercury contamination could .be detected in refined oils it soditm 
hydroxide produced by either a flow mercary cell or a diaphragm cell 
and used for deacidification did not contain an excessive mount (no 
more than 0.5 ppa) of mercury. Immover, regulations now state that 
only sodium hydroxide produced by a diaphragm cell can be used In the 
refining process. Tolerance lmits of 0.1 ppm for arsenic, copper, and 
Lead, and 0.05 ppm for morcury have also been establisabd. 

folychlorlsted Uphenyls (PMo) ontamination in Rice Bran Oil 

A food poronlng outbreak in which about 1,200 people in the 
middle area of Tbluun suffered from PM in rice bran cooking oil was 
first reported by the ROC food and Drug MlinistratIon In October 
1979. 7hls outbreak was caused by Me which accidentally leaked from 
the heating colL used !n the deodoristion process cf rice bran cooking 
oi. The concentration of HU in some samples of rice bran cooking 
oil ad in the blood of some patients we as high as ULC' ppm and 136 
parts per billion (ppb), respectively. Actions for diagnosisand cure 
were tae" Idieately after symptom. wore recolaned by the 3C Food 
and Drag Administration, and Import of PCs and its usage in Industries 
were banned by regulatory agencies In Junse 190. 

lossible Contamination of Aflatouin in Unrefined Paut Oil 

U.lmn Is situated in a temperate some with high temperature and 
hidity, which presents the possibility of enough mold growth in 

http:momretl.ed


*6st. to "WW &fla6toh cosntamiatisn. tbis containsation in CrudeoeeuteU be removed by the refining process,tea but the typical
peant flavor ta remed as wall. As 2 result, pemat oil is usually 
em ae exude oil In Taiea. 

Strong meaures should be tab to Improve quality control of rar 
materinls as weU as products, although a tolerance limit of less than 
0.025.p aflatoain in edible oils has been set in the Cisese National 
Standard.-

Inedible 1eat fats Refind for Edible Purposes 

TA the ftited States, aniual fats and olls derived fro sheep,
cattle, and hoas can be divided generally Into two basic classes,
samely 8ase and tallovi. A fat with a titer below 40C0 Is
conalderod a grease, and above 40"C a tallow. Ilistorically, lard oil 
is manufactured from bog or pig grease. Edible lard oils can be
derived only from Mg back fat and must be sagreSated in storage,
rendering, and processlg. fat derived from all other parts of the
bog, including bone stock, skins, hooves, atc., is classified as
Inedible. TheM Ccustoms service estimuas that Imported Inedible 
meat fats are used at a rate of over 100,000 metric tons per year by 
soap or fatty acid manufacturers as well as by the animal feed
industry. Of this amount, 14000 metric tons were refined for deep
frying purposes and for making margarines end shortenings. Although
the fat or grase, either edible or inedibla, mest be produced from 
clean, fresh fat obtained from standing animals (i.e., animals In good
health at the time of sloaghter), sanitation of the container or barge
during rendering or shipping of these inedible meat fats Is very
Important. Ood manufacturiv practices tay have been neglected
completoily In processing and handling if the fat wis considered anInedible material. thus the government is studying how to prevent
Inedible meat fats from being used for edible purposes. 

th edible oil Industry Is considered one of the mest Important
Industries in bimn. Vith improvemants In living standards, it is
exected that this industry will ceratimie to grow, improve, and
moderniuse. 2brefore, it is likely that the future will asea 
subetantial decrease in the mmber of small oil alls. meanwhile, the 
larger solvent extraction plants, with capacities from 500 to 1,000
metric tons per day will emerge in the future to improve productlon
ekfleleny and quality control, as well as ta reduce labor and 
prduction costs. 
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APPInMX A 

NINO AIURS 

Sanford ilUer
 
Directov, Bureau of Foods
 
U.S. Food ad Drug Administration 

I would like to describe aome of the historical thrusts that have 
led to the development of contemporary U.S. law, and draw frm that 
.me general conclusions about the characteristics of a food law or at 
lease what the characteristice of the food regulatory system ought to 
be. 

Rowever, first I would like to introduce Dr. Frank Maceith who 
had the major burden of organising the FDA's activities for this 
conference. Frank will follov up this conference on behalf of the FDA. 

Second, although we appreciate the conplisents concerning the role 
of the FDA in the orgalsation of the conference, let u. eaphasize that 
for the DA this i* am exercise in enlightened self-interest. World 
food trade today is normous, and international sources of food for the 
United States lncrease constantly. The FDA is responsible for insuring
that all foods entering the United States meet the standards that we 
apply to domeastic products and are of an acceptaile quality. It is 
Important to us, and will help our activities enormously, if each of 
our trading partners uses the same general sot of rules and 
regulations. It ist, of course, not possible for all laws to be 
identical, nor should it be. Bach country has its own particular 
requirements and its own traditions of law which must be followed. But 
if we agree on the fundamental standards and the science underpinLnng 
the law, I believe that the current problems in food trade between our 
countries can be corrected. The FDA has succecafully participated in 
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similar activities with other countries, and it ts our hope that this
activity will achieve the same measure of success We have had with 
other colleagues throughout the world. 

CRATION OF A FOOD UAV 01 RIUGUIATORY YSTyr= 

The need to create a food law or food reaulato7i system Isa

function of the changing characteristics of the so-iety in vhlch that

regulatory system Is deraloped. The Increasing urbanisation and

ldutrialisation of a society almost always makes the need for such aregulatory system essential. As individuals are separated from the 
sources of their food supply, the need for their protection and for

ouring the quality of their food supply Increases. Thus the

indication from the Republic of hina that there is need to develop a more elaborate and more tochnically sophisticated food regulatory
systm is a function of the increasing urhanisation and
Industrialization of the ROC. With this increasing activity it becomes 
clear that sophistication is also an essential part of the process. 

In the United States this was equally true. In 1906, following
many years of hard work, the United States passed the first of what
ultimately become several food Iws. The 1906 law was preceded by
sveyrastate laws which dealt with one or another of the separate
issues on which food safety is based. Largely through the effort@ of 
Harvey Wiley, who was then in the Department of Agriculture, theCongress of the United Otates, before itand the people of the United
Statg, become concerned abot the quality of their food supply.
concbrn was expressed in diffarent ways in tome of the physical 

This 

quality of the product and the capacity of the product diseaseto cause
and ham to the people consuing it. But there was an economic concern 
as well. One of the major problems In 1906 was that people did not
know that what they were buying was what they thought they were
buying. The question of frawJ in the food industry represented a ajor
thrust for the development of the law. 

It Is interesting to note that Dr. Wiley. in his 12 years of
efforts to get the first law passed, enlisted the aid of a great
portion of the American food industry, particularly that part whose
activities extended across state lines. In fact, over the 75 years of

the Act, the role of Asrictn industry in applying of the law and
assuring the basic campconnts of the law has been essential. This 

in
is 

one of the Important tomants of developing an effective food regulatorysystem. Without the full cooperation of the industry, either entirely
voluntarily or partially voluntarily and partially through the threat
of further law, it ts Impossible to develop an effective food
regulatory system. There is no way for any country, even the United 
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Ititee,to develop a series of regulatory options and a regulatory 
strueture otrong enough to Investigate the entire industry without the 
cooperation of the industry Itself. The success of the U.S. food lev 
is In laree measure & reflection of the cooperation that it. has 
received from the food industry. 

In 1906, the goverement needed to address several kinds of 
questions in developing a law. it became clear that governent needed 
control over vhat went into food in terms of the safety of the product 
itself. It needed control over the processing of food to ensure that 
the processing produced a product that did not cause Illness or 
disease, ,and to ensure that the product met soe minimum standards. It 
needed sme way of controlling the quality of the food, and se means 
of allowing the consumer to krAw what wes in the product. Over the 
last 75 years, a number of different regulatory options have develor 
Irrespective of the nature of thobs regulatory options, the three
 
control points that I mentioned represent the fundamntal basis of food 
and drug regulatory activity. 

Since 1906 there have been several changes in the law. These 
changes have usually come about because of scme traumatic, draatic 
event which has focused the attention of the kaerican people on the 
capacity of the law to eet contemporary problmej. I want to emphasise 
that the law itself must be a changing structure that allows the 
goveroment the ability to meet the demands of the people. 

Perhaps even more Important than these revolutionary changes in 
law has been the evolution of the way the law has been interpreted and 
regulations written. Not only does the law have to be &hanged in order 
to meet changing needs, but the interpretation of the law, its 
application, the regulatory structure built upon ah law, must change 
as well. one can argue that the only time one ought to force a chonge 
in the law itself is when interpretation of the law and the development 
of regulatory structure are no lenger sufficient to meet the perceived 
goals of society. 

At the time of passage 6fsa law, it is almost always interpreted 
etrictlyl the Agency takes the most literal reading of the law. 
Rowever, with time and increasing knowlodge of changes in the industry 
which the law regulates, and the changing goals of society, the law 

lmost always become nore flexible. On occasion, it goes the other 
way, becoming less flexible. Changes depend on the circumstances. 

Delaney Clause 

the "Dolaney clause" in the 1958 amendment to the U.S. food law 
was written to exclude absolutely, at least so it seemed in 1958, the 
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presence of anY carcinoen In the food supply. For the last 22 years
the Dslaney clause has been Interpreted in different ways and nov the 
VrA receotnse. that what we knew in 1950 -a not necesparily what
know In 1981. In 1958, the number of known carcinogens was few. 

we
In

1981, we recognise that the Individual is exposed to literally
hundreds, perhaps thousands, of carcinogens. In 1958, ve yore
ptmarily concerned about carcinogens that were purposely added Zo 
food. In 1981, we recognize that foods naturally contain compounds
which In t its produce increases in rates of tumors. The result is 
that today the law that seemed so rational in 19,58 does not seem so
scientifically rational, or at least the way in which it was 
interpreted in 1958 does not seem co rational today. The result has
been an evolution in the regulatory Implementation of the 1958 law-but 
not necessarily a change in the law to effect a chanSe in the way the 
law Is applied. 

Labeling 

The use and Importance of labeling in assuring 4he safety and
quality of the food supply has changed considerably over the last 
75 years. Originally the function of a label was to assure the 
consumer that what was Inside the package was what he thought was 
inside the package. It is Impossible to tall the contents of opaquean
container If there is no label on it. Later the label was used to 
carry warnins: "Warn:n: This product la haesrdous." "Vaning:
This product contains lye, which nay prove hazardous t9 your health." 
Further needs due to the Increasing sophistication of the food industry
led to idontifying on the label the various components of the product.
In lf,'3, it became apparent.that the label was needed to serve an
educational function. Thus with the develo,-ient of the provision of
nutritional information on the label, interpretation of the law had 
case full turn from identifying twa contents of a conLeiner to 
educating the consumer in makIng arlropriate choices of food. 

Ivan th"s has changed throughout the years. The question now
arises as to how much information should be on that label. How much 
Information does the consumer need? And is this information different 
frA that required by a regulatory structure to enforce the quality of 
the product? It Is Important, for example, that certain besic 
nutritional qualities be naintalned in a product. It is also Important
that the public receive certain basic nutritional information to assure
good selection of food. Do these necessarily both have to be delivered
and available in the same form? Can one interpret the law to permit
different ways of providing each of these different kinds of 
information? The law must evolve in recognition of these different 
requirements. 
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agulatory bphasix 

Regulatory tools have also changed throughout the years, and these 
will be discussed in some detail later. From a concept that was 
originally enforcemeu oriented (and necessarily so), vs have evolved a
whole series of other regulatoJry options, including information and 
education. 
One might argue that the develipment of good menufacturing

practices (GHPs) not only provides a group of standards by which 
govqrment can tell if foods are being processed and produced properly,
but also represents a structure that can be used to educate the 
industry on haw best to produce the needed product. A government 
agency, given responsibility for assuring the safety of the food
 
supply, must use every tool at its command, and the law must be 
interpreted so that such educational activities can go on
 
simultaneously with the enforcement activities that are explicit in the
 
law.
 

The subjects of emphasis of the law also have to change with
 
time. 
 In 1906, Dr. Wiley's primary concern was the addition of harmful 
chemicals to food. Based on the kind of information he had at the
 
time, Dr. Wiley was not concerned much about long-term exposure. He 
was concerned about acute exposure to various substances. His worries
 
were about the addition of copper sulfate to green vegetables to keep
them green, and the use of sodium borate, which he thought a very toxic
 
substance for the short term. He also was concerned about economic 
fraud; that people wore not selling what they said they were selling.

He was not overly concerned about microbiological hazards, although

this soon became one of the most important facets of FDA activities.
 
Why did this happen? In the late 1800s and the early 1900s, it was not
 
known that the spoilage of processed foods occurred as the result of
 
microbiological action. 
It took the work of William C. Underwood and 
Sam Prescott to demonstrate this fact. But once this was recognized,

the FDA began to emphasize its concern about microbiological hazards
 
and the presence of other filth in foc, over its concern for chemical 
additives. During the 1930s, with the evolution of organic chemistry
and the development of large numbers of new chemicals for food, concern 
again increased over the addition of chemicals to foods. The law, ghe

interpretation of the law, and the agency's emphasis shifted, and while 
interest in microbiology and in filth reduction remained, the interest 
in chemical concerns increased. This probably reached its peak in 1958 
with the passage of the Delaney clause of the 1958 amendment. 

Since that time, our concerns have also shifted. While we are 
still concerned about chemicals in foods, we are becoming less worried 
about those chemicals that we add purposely to food and have become 
more concerned about those chemicals that get into food accidentally,
either in the form of natural toxins, or In the form of matumade 
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contaminants such as PCBs. Our concern over microbiological hazards in 
also Increasing an we begin to develop techniques that reduce the use 
of chemical perservatives in our food supply. 

The specific short-term goals of the agency also change with 
tie. The overall goals remain the sase--basically to help maintain 
public health and protect the public against the hazards associated
 
with food. But the specific goals may change, as seen in the shift
 
from concern about acute hazards to a concern with chronic hazards.
 
Today the concerns of the agency-reflections of the concerns of the
 
society--are not aimed solely toward those things that lead to death,

but have begun to expand to include those things that might be included
 
under "quality of life," such as effects on behavior, teratogenicity,

and birth defects. The law, or at least thu science of the law, must
 
also change to meet the changing aspirations of the society for which
 
it Is structured. 

Changes in Agency Structure
 

The structure of the agency has changed to meet the requirements

of society. 
In 1906, a small bureau of the Department of Agriculture,

the Bureau of Chemistry, was charged with implementation of the food
 
and drug laws. The responsibilities began to increase with a food
 
industry transporting an ever-increasing variety and complexity of
 
products from one end of the country to another. It became clear that
 
this structure would no longer be viable. The Food and Drug

Administration was then formed, still under the Department of
 
Agriculture. It 
soon became apparent that the Secretary of Agriculture

could not be concerned with increasing food production and processing,

and at the same time have the responsibility of ensuring that
 
processors met legal standards. Ultimately the Food and Drug

Administration was transferred to whAt is now the Department of Health 
and Human Ser-ices. The fox, a. cne old saying goes, should never be 
given the job of serving as watchdog over the chickens. In answer to

Dr. Ha's question about where the food activities ought to be, I would
 
argue they ought not to be -n those agencies that are also responsible
 
for the production of food.
 

-I have not said much about contemporary law as it will be 
discussed later during these meetings. T day, food safety is regulated

in several different agencies of the federal government. Heat products
 
are regulated in the Department of Agriculture, and responsibility for
 
setting tolerances for pesticides rests with the Environmental
 
Protection Agency. Over the years a reasonably successful series of
 
formal and Informal cooperative activities have developed among FDA and
 
these other agcncies. In addition, successful relationships have been
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made with the various states, which still maintain for themselves 
certain responsibilities for food safety, such ac providing guidance
and guidelines for the states. Only when products cross state lines In 
significant amounts does the FDA play a more active role. FDA has

provided the states with technical expertise In many areas. An 
Important component of any food regulatory structure must be the
 
development of cooperative relationships between other governmental

entities. These relationships must be addressed in any development of

the structu-e for food laws. 

General Components 

I would like to indicate the kinds of general components that a 
structure must have to meet the needs of contemporary society. First,

the structure must be based on knowledge-indeed, the ability to
 
develop new knowledge and information must be an integral part of the 
structure of any food safety establishment. This cannot be only a side

effect, it cannot be done separately from the regulatory structure 
itself; it must be an integral part of the structure. In the United

States, those rgulatory agencies that are most successful in
application of the law are those that have a strong technical science 
base as part of the agency. Those regulatory agencies that depend on 
structures outside their own institution for this purpose simply are 
not effective. You cannot be a good food and drug regulator unless you
have some idea of the science involved.
 

Second, you must have a clear definition of goals. What do you
intend for the structure to accomplish? These goals will change with 
time, and you must ij willing to accept those changes with time, buteach step of the -.y you must continually reevaluate those goals and 
articulate them clearly so that the pe'ople working within the 
institution and those whom you regulate kno" precisely what you are 
attempting to accomplish. 

The system must be run with integrity. Perhaps nothing Is more
Important. The industry must thatrecognize the individuals in the
regulatory agency are above reproach in their application of the law,
and the public must have confidence in the honesty and in the 
competence of the food control institution. This is often difficult to
achieve, but it is essential, for withors it the system will never work. 

Third, the system must have resources. It is often said that
compared to Institutions In other parts of the world the U.S. Food and 
Drug Administration to very big. But it regulates a very big
industry. And even though the FDA staff often feels its resources are
 
insufficient to meet the denands of contemporary American society, on
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the whole, the resources of the agency have increased as the demands of 
society hes increased and as the industry has become larger and more 
sophisticated. A goverment must make such a commitment if It wants to 
have an effective food control mechanism. 

The agency needs a structure that sets all these demands, a 
structure that Incorporates components that are basically technical and 
legal, and components to implement the decisions of other jroups. Such 
a structure must be capable of change to meet new demands and needs. 
The law and the food regulatory structtvre must meet the needs of the 
particular society for which it is constructed and In which it is 
used. One cannot take the food control structure of one society and 
apply it to another. U.S. law may be useful and very efficient for the 
United States, but It simply cannot be transferred "whole hog" to the 
Republic of China. Yet the fundamental concepts on which the U.S. law 
is based can be transferred and then can be Integrated within the 
structure of the ROC's goverlwental organization and societal 
structure. Fundamentally the science remains the same and 
fundamentally, I believe, the goals remain the ease. In areas of 
providing the scientific underpinning, and in providing some idea of 
how goals are reached under the U.S. symtem, we can perhaps offer the 
most help and #dvice to our colleagues from the ROC. And I hope that 
this will be the goal of the conference. We will not write ROC law, 
nor develop an ROC structure, but provide the concepts and the 
scientific basis from which you can develop your own structure to meet 
the needs of your society. 

INSTRUCTIONS TO TASK GROUPS 

I leave to each task group the final say on the specific subjects
it will cover. Nevertheless, there are several areas that eash task 
group ought to consider. First, we ought to begin by defining what the 
ROC goals are in achieving foid safety; that is, in each task area what 
are the specific goals to be attained. Tt is clear that we want to 
assure food safety for the people of Taiwan, but we need somewhat more 
specific goals. What exactly do you want to accomplish in the end?
 
How far do you want to go? What degree of safety are we talking 
about? This seems to me an Important concern. Second, each group 
needs to consider the continuing problems that will be attained in 
reaching these goals. Are there some fundamental problems inherent in 
either the legal system, in the industrial structure, or in the 
scientific resources which will make the attainment of these goals 
difficult? What are the resources available today, what will they be 
in the future, and what should they be to accomplish the goils? 
Recoemendations might be developed on two levels: Immediate 
recoimendationu--those that might be Implmentd reasonably quickly, 
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perhaps to the net year or two-and those that must be Implemented 
over a such longer period of time, and that night require more 
Important structural and legal changes. This might deal with such 
things as laws structure of food regulatory activity, the 
Implementation of the food regulatory activity Including inspectional
servicce, the science base, technology, and the educational component
of any regulatory ectivity. Theme kinds of general rules might apply
to any discussions in any of the task groups. 
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APPONIX B
 

UNRAVELING THE CONFUSION OVER FOOD SAFTY:
 
HOW SUCCESSFUL ARE W?
 

Paul C. Ha, Director
 
Food Industry Research and Development Institute
 
Republic of China
 

A considerable amount of confusion could be dispelled if we first 
clarify the definition of the word "safety." Traditionally, it has 
meant "freedom from danger, injury, or damage." Is there an absolute 
safety? The answer Is "No." Rather, safety Is a judgment of 
acceptability of risk, and risk is a measure of the probability and
 
severity of harm to human health. What is involved, in a practical
 
sense, Is the degree of risk and the degree of safety, whieh are 
matters of relativity. Judgment will also vary according ta the eating 
habits, educational levels, living standards, and professions of the 
people making the jndgmant. Therefore, enough confusion already exists
 
if we have to agree on the measures of safety, not to mention that
 
there are at least four different groups of people interested in the
 
problems--consumers, producers, scientists, and policynakers--vho could
 
dierlay Inconsistent and incoherent views on the very subject.
 
Difference breeds difference. It will end only with endless disputes.
 

If we definr food safety as "food hygiene," according to the Food 
Codex Committee (ifWorld Health Organization (WHO) and Food and 
Agriculture Orgwiization (FAO), food hygiene means all measures 
necessary for ensuring the safety, wholesomeness, and soundness of food 
at all stages from its growth, production, or manufacture until its 
final consumption, i.e., from harvesting through processing until 
ultimaLely reaching its consumer. The scope of food sanitation could 
widely .nclude food itself, food additives, contaminants, food-borne 
dijeases, food poisoning, kinds of tonicantm, food utensils, 
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coetalsers, and packagings, the places and the processes of 
manufacture, processlnS, storage, transportation, display, ales etc. 
It could also Include food labeling and food sanitary education. 
fteently, waste from processing has been wantioned as a possible source 
of contamination. Any incidence of an uncotrollable factor could 
breed a risk. It could bring about endless disrutes. 

We recognise the confusion Involved and therefore are mosat 
grateful to the Natioua Academy of Sciences of the United States and 
the Academia Slnca of the IOC which are jointly sponsoring this 
coferrance on food safety at this appropriate time and at this proper
place. We are aloo gratified to learn that many Anerican institutes 
have sent their delegates to contribute either at tha conference Itself 
or during our tours before or after the conference. 

As the ROC's per capita Income reached more than USJ2,2U2 in 1980, 
and as our boverment has enforced 9-year compulsory education since 
1968, deaands have arisen not only for tastier and more nutritious 
foods, but olso for more variety of wholesome and safe foods. More 
housewives ac na taking jobs outside the home and can afford no time 
for cooking; they demand instant and snack foods, prepared or 
semi-prepae d foods-all wholesome and safe. In 1978, canned, salted, 
and dehydrated foods--only three Items of processed foods-earned an 
export value of V8487 million for Taiwan; the future volume lies in 
altaiung their quality, especially a high standard of food safety 

that is acceptable abroad and able to withetand the challenge from 
other competing exportiug countries. School lunch progream and 
institutional food are developing. Whether or not they could he 
successfully expanded depends upon the quality and cost of the foods so 
distribuzed, which definitely Involves the standard of food safety.
Accelerating tourism attracts visitore to Taiwan and inspires them to 
eat Chinese dishes. The favoritiem displayed toward Chinese foods in 
every corner of the world encourages our delving Into studies on 
cmmercial production of Chinese foods. However, we mest endeavor to 
give our best--wholesome and safe foods. This explains why our meetftg 
to tackle the problem together at this time is most opportune. 

The United States, through its govermeont agencies such as the 
Vood and Drug Administration. the Deportment of Agriculturo, .nd the 
Rawiroaental Protection Agency, and nougovernuent agencies such as the 
Food Sagety Cauncl, are tackling the food safety problem
systematically and seriously. Nothing is more rewarding to us than to 
hold this meeting in WaehinAton, D.C., which is the headquarters of the 
majority of these aencies. 

Confusion exists within the 3OC about a nuer of issues. I Whsh 
to mention only a few for your reference. 
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First, tbare is the question of the Wood Law, on which one of our 
deleates, Mr. Col. Ln from out National Health Adinistration (NNA),
will poesest a paper entitled "Food Safety, the Law, and the 
GVenmee." Then there is the question of which party in our 
g80vimnest is to adninieter the law. The first Law Governing
Nmngmmen of Food Hgiene was promaulgated in 175, and its scope is 
imited to food alySIe~. It Imposes the sanitary standards of foods 
(inludi meet products), food additives, food container@, food 
uteasls, food packages, and food businesses. It deals with food 
labellg and food advertisements bearing on food hygiene. However, it 
omits food quality control, such as adulterated and misbranded foods, 
and the enforcement of the law, which falls on the Bureau of Comodity 
Inspection and quarantine (9CXQ), untIS the Ninistry of Economic 
Affairs. 

In 1978, the Food and Drug Bureau (IDB) was established as a 
separate unit, but still under the direct supervision of the Ntioe1 
Health Administration. It takes charge of official testing and 
analysis of food from the viewpoint of safety evaluation. The function 
of the Bureau of Food and Drug Control (with a subsidiary Division of 
Food Sanitation) within the National Health Adnitistration is to 
interprl. and draw up food sanitation laws and regulations and safety 
standards and also their administration. Recently, definite action has 
been taken by the National Health Administration to enlarge the 

gtEtization of this Food Sanitation Division into a Bureau (but still 
within the premises of the National Health Administration), to be 
staffed with 37 persons. 

Vith the establismbuent of the FDS in 1978, the inspection of 
347 food items, under five categories of canned foods, soy suce 
woooeodiu glutoncts, Instant noodles, and infant food was transferred 
from the CIQ to the M3. Recently, a shiment of milk powder wan 
found to be of low vacum and of low not weight by the FM3, and 
apparently did not meet the quality standard of that product. However, 
since the product did not carry any sanitation hazard, the National 
&aith Authority thought that it was not their respontibility to make 
the decision on whether to accept or to reject the entry of this 
shipment to my contry. The case was duly transferred to the JCIQ, but 
was turned dmm by the JCIQ as it we no longer in charge of inspection 
of products to he sold on the local market. The N again made the 
proposal that in the future for the inspection of imported foods they 
take care of the sanitation quality, while the ACIQ checks qualities 
other than food safety. 

This conference could offer a platform for discussing the 
famsbility of one comprehensive food law that could safeguard the 
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con umers' welfare, and also of one organization to draw up and 
interpret the food law and regulationa, for both sanitation and 
nonsanitation components, and administer them. 

Second, there arose the confusion caused by the open dating of
 
packaged food case. Recently, under the auspices of our Consumers'
 
Association, a large amount of undated, improperly dated, or overdue
 
products were found In the local market. 
This caused a great

disturbance to supermarkets and food manufacturers. The problem is how
 
should the date be properly marked on a food product?
 

Our current "Food Sanitation Control" law and "Standard for
Labelling of Packaged Foods" (altogether 18 lines), simply states that 
the packaged foods should bear the "date of manufacture" or "date of 
validity." There are no further details as to what kind of food should 
bear the "date of manufacture," and what others must declare "valid 
date." How should they be shown on the package--open date or a code? 
Location and size?
 

Apparently the standard adopted Is oversimplified. We solicit
 

advice on:
 

1. What kind of food necessitates date of expiration?
 

2. How should the date be determined?
 

3. What should be done with products that are overdue in validity?
 

Third, there is the question of CHP (Good Manufacturing

Practices). The Bureau of Industry, under the Ministry of Bconomic 
Affairs, promulgated a generalized "Good Manufacturing Practice for 
Food Factories." The only detailed supplement is the one on the

.practice for thermal processing of low-acid food packaged in 
hermetically sealed containers." Op serves as a guideline to the food 
processors on what is right to do in their food manufacturing process
in order to produce safe and better food. Each process requires a 
specific guideline according to the processing techniques, equipment,
and nature of food product. We wish to learn from our American
 
delegates how wide an area their CHP covers in the United States and, 
taking a specific example, how to work out the details of the GHP. 
And, which organization is to be given the authority of working out the 
GWPs?
 

Fourth, with the rapid development of industry in the last decade
 
in the ROC, activities in trade, business, and even tourism have become
 
intense. Restaurants, food services, and institutional foods
 
flourish. In 1980, at least two food poisoning outbreaks were reported
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gagg the schools supplying lunch for students. Hundreds of students 
wr involved in each case- ver and intestinal disease are not 
mumems among students In coUpe and univrrsities vhere food supply 

depend. on the small restaurants arrjund the campus. Sanitation of 
lumb bows offered for sIs in big cities is questionable. 
heminstiom of regulation controlling the sanitation status of these 
food services and reinforcement of such regulations are of primary 
importance. To prevent food poisoning outbreaks and improve the 
sanitation of food services, a complete food poisoning octbroak report 
system should be eatablished, and the U.S. experience with such a 
reporting system vould be most helpful. Its experience in food service 
sanitation training extended to food handlers and to persons In food 
management should also be considered. 

Throughout this conference, we wish to carry on our conversation 
in a constructive, frank, opi-t-z ed, and sincere mode, so that our 
American counterparts fully realise our problems and give their good 
advice in return. They may have encountered many bitter experiences in 
reaching where they are now, and they could teach us not to rt peat 
these mistakes. In listening to our problems, our American 
counterparts might also pick up some new experiences which could be 
helpful in solving their problems. Therefore, I hope this 5-day 
conference will be a most fruitful one, resulting in workable, 
pragmatic recommrdations that we can study and put into action. In 
this respect, we hope that in the future we will have the privilege of 
callIal on the services of our American scientists, lawyers, and food 
anagers to visit the ROC and render their generous assistance. 
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APPENDIX C 

VORESHOP PARTICIPANTS 

BOSTID PANIL 

DR. SANFORD A. MILLER, Director, Bureau of Foods, U.S. Food and Drug
Adinistratioa, Washington, D.C., Co-chairman

DR. MAHLON A. BUItNETTS, Executive Officer, National Nutrition
 
Consortim, Washington, D.C.
 

DR. C. JELLEF CARR, Scientific Counsellor, Food Safety Council,
 
Washington, D.C.

DR. RONALD S. ENGEL, Deputy Adinstrator for Science, Food aifetyand Quality Service, U.S. Department of Agriculture, Waahlulton, D.C.MR. PETER B. HUTT, Partner, Covington & Burling, Lawyers. Washington,
D.C*

HR. EDWIN JOHNSON, Deputy Assistant Adanitrator, Pesticide Programs,
Office of Toxic Substances, Enviroamental Protection Agency,
Washington, D.C.

DR. RXCHARD V. LECHOWICH, Chairman, Departusent of Food Science,
Virginia Polytechnic Institute, Blacksburg, VirginiaDR. CHAMING H. LUSHBOUG, Vice President, Quality Assurance, Kraft,
Inc., Kraft Court, Glenview, Illinois

DR. ALLEN V. MATTHYS, Director, Labeling and Food Standards,
National Food Processocs Association, Washington, D.C.

MR. TAYLOR M. QUINN, Associate Director for Compliance, Bureau ofFoods, U.S. Food and Drug Administration, Washington, D.C.DR. ROBERT M. SCHAFNER, Associate Di'actor for Technology, bureau
of Foods, U.S. Food and Drug Administration, Washington, D.C.MR. JOHN J. SLAVICS, Chief, Quality Assurance Branch, Food QualityAssurance Division, Comodity Services, Food Safety and Quality
Service, U.S. Department of Agriculture, Washington, D.C. 
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PARTICXPAM 

MR. LOWNE N. BEACHM, Consultant, Food Standards and Regulations,
National Food Processors Association, Washington, D.C. 

MR. AJWOHY C. CELESTE, Associate Director for Field Support, U.S. Food 
and Drug Adinistration, Rockville, Maryland

DR. FRANK CORDLE, Chief, Epidemiology, Bureau of Foods, U.S. Food 
and Drug Adinistration, gashington, D.C. 

MR. ROBERT N. GREME, Senior Process Engineer, National Food 
Processors Association, Washington, D.C. 

DR. MELVIN R. JOHNSTON, Chic', Plant and Protein Technology Branch, 
Division of Food Technology, Bureau of Foods, U.S. Food and Drug 
Administration, Washington, D.C. 

DR. TUNG CHING LEE, Department of Food Science and Technology,
 
Nutrition and Dietetics, University of Rhode Island, Kingston, Rhode
 
liland
 

DR. ,%MES F. LIN, Plant and Protein Technology Branch, Division of 
Food Technology, Bureau of Foos, U.S. Food and Drug Administration, 
Washington, D.C.
 

DR. FRANK MACKEITH, Industry Information Specialist, Industrial Programs 
Branch, Bureau of Foods, U.S. Food and Drug Administration, 
Washington, D.C. 

It,. FRED PHILLIPS, kxaistant to the Director, Division of Regulatory
 
Guidance, Bureau of Foods, U.S. Food and Drug Administration,
 
Washington, D.C.
 

DR. SAM GHIPKO, Chief, Contaminants and Natural Toxicants, Evalua­
tion Branch, Divicion of Toxicology, Bureau of Foods, U.S. Food and 
Drug Adninistration, Washington, D.C. 

MR. JOdN H. TAYLOR, Director, Division of Regulatory Guidance, Bureau 
of Foods, U.S. Food and Drug Administration, Washington, D.C. 

MR. JOIN WENNINCGFL, Deputy Director, Division of Cometics Technology, 
U.,S. Food and Drug Administration, Washington, D.C. 

BOSTID STAFF
 

Dr. Victor Lbinoitch, Director 
Mr. John Hurley, Deputy Director 
Ms. Tresa A. Base, Staff Associate 
Mo. Elizabeth HcGaffey, Administrative Secretary 

IRPUBLIC OF CHINA PARTICIPANTS 

DR. PAUL C. HA, Director, Food Industry Research and Development 
Institute, Hsinchu Taiwan, Co-chairman 

MR. SHTU CHAN CHANG, "vision of Food Science, Food Industry 
Lasearch and Devalopment Institute, Hsinchu, Taiwan 
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MR. TM1 SING CHANG, Specialist, F.od Technology, Food Processing 
Di-ielon, Department of Farmers Service, Council for Agricultural 
F!Uning and Dwa'elecent, Fwcutive Yuan, Taipelt Taiwan 

DR SHIN HOD CHOU, Sanior Specialist, Food and Drug aure#u, National 
&alth Aftinitration, Taipei, Taivan 

?1. 1AUL L. C. 2AO, Director, Union Industrial Research Laboratories, 
Industrial ?neJnology Phaaerch Institute, Hsinchu, Taiwan 

DR. CHI XII HORN. Chi2ef, Biology Division, Food and Drug Bureau, 
National Health Adutnletraticn, Taipei, Taiwan 

DR. CHAD CUING LIN, Deputy Director General, National Health 
dministration, Taipei, Taiwan 

MR. CHIN SHAN LIN, Chief, Food Sanitation Division, Bureau of Food 
and Drug Control, National Health Administration, Taipei, Taiwan 

DR. JEN KUM LIN, Profetsor of Biochemistry and Oncology, Institute 
of Biochemistry, College of Medicine, Nationa. Taiwan University, 
Taipei, Taiwan 

DR. TIN YIN LIU, Deputy Director, Food Industry Research and 
Developuent Institute, Hsinchu, Taiwan 

MR. YIE CHUNG SHIAO, Factory Manager, Ter Lih Canning Factory Co., 
Ltd., Yuan Lin, Chang Hua, Taiwan 

MS. JEAN HAY TSIANG, Head, Department of Nutrition and Food Science, 
Fu Jan University, Taipei, Taiwan 

MR. WAN JIUN VU, Director, Agricultural Science Information Center, 
Taipei, Taiwan 


