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PFOREWORD -

Food safety has long been a focus of concern by the Republic of
China and many other countries in the world as well. With rapid pro-
gress in industrializacion and urbanization in the past decade, the
people of the Republic of China on Taiwan are able tc enjoy foods of
various kind, fresh and processed, while safety becoms more important
a factor of choosing. Food safety is not only a subject of intense
study by wellrrained 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 China, was in held Washington,,
D. C. on February 16-20, 1981,

There has been a long history of science cooperation programs
between these two academies. Activities such ae meecings and workshops
regarding science policy, graduate education and research, marine
biology and oceanography, industrial research, scientific and technical
information, industrial innovation and product development, science
based induscrial park, regional land use planning, and industrial energy
con ervation have been taken place successfully since 1964, These
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 che Republic of China marched
could wall serva as an international model.
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In this workshop, topics such as food safety and the law, infor-
mation systems and consumer awareness, food safety from harvesting
through processing, and contamination problems and food poisoning
follow-up were thoroughly discugsed by the representatives from
government, university, industry, research center and lawyer's office
of both sides. A great deal of constructive suggestions were obtained
in their conclusion, which 1 believe, will be cerefully considered
in the nation's decision-making agenda on the food safety issue.

As the chairman of the ROC Committee for Scientific and Scholarly
Cooperation with USA, 1 wish Lo-express my sincere gra.itude to the
co-chairmen of che workshop, Drs. Sanford A. Miller and Paul C. Ma.
Without their devotion, thig workshop wouldn't have been so successfu!l
1 also deeply appreciate the US participants for their contributing
invalisble 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, L1

Chairman

ROC Committee for
Scientific and Scholarly '
Cooperation with USA,
Academia Sinica
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PAEPACE

The National hnuréh Council of the United States and the
Academia Sinfca of the Republic of China (ROC} jointly sponsored a
Workshop on Pood Safety in Washington D.C., U.8.A., held in February
1981.

In early 1980, Prederick Seitz, co-chairman of the Sino-American
Science Cooperation Committes, and Victor Rabinowitch, director of the
Board on Science and Technology for International Development (BOSTID),
visited Taipei to diascuas topics for future activities in BOSTID's
ongoing cooperative program with the ROC. Concurrvently, concerm with
food safety issues in tha ROC peaked, precipitated by a nuxbar of
instances of illness attributed to faulty food handling or processing
asthods. Thus it was decided that a workshop to examine safety
problems of processed fo>d would be an appropriate activity.

In September 1980, K.T. Li, Minister wituout Portfolio, ROC, met
with Donald Xennedy, president of Ltanford University and former
cormissioner of the U.S. Food and Drug Administration (FDA), and BOSTID
staff to further develop plans for the workshop and suggest possible
participants. Upcn his return to the ROC, a steering coumittee was
formed and ROC workshop participants selected. Paul C. Ma, director of
the Food Industry Research and Developsent Institute (FIRDI), wao
gelected to chair the ROC team. Dr..Ma visited Washington, D.C., in
Noveaber 1980 to mest with BOSTID staff and with officials of ¥DA's
Buresu of Foods, who had agreed to heip organize the workshop.

“he workshop vas held Pebruary 16-20, 1981, in Washington, D.C.,
and ROC panelists visited a number of U.S. institutions dealing with
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food asafety before and after the workshop. They include: Andrew W.
Briedenback Bnvirommental Research Center, U.S. Environmental
Protection Agency, Cincinnati, Oliio; FDA State Training Bramnch, U.S.
Public Health Sarvice, Food acd Drug Administration, Cincinnati, Ohio;
Departmant of Dining Services, University of Maryland, College Park;
Maryland Variaety; Seafoods, Inc., Tampa, Florida; local offices of the
National Marine Pisheries Inspection Survice and the FDA, Tampa,
Ploride; Centers for Digease 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 uade by BOSTID
paneliats at the workshop, recomendations of the four task groups, and
background papers preparsd by the ROC participants. A workshop report
was prepared in Chinsse 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 @specially indebted to the
organizations who hosted the ROC panelists. Specifal thanks are
extended to Frank MacKeith, Industrial Program Branch, Bureau of Foods,
FDA, for his assistance in developing the workshop agenda, identifying
appropriete workshop participants, and arranging observation visits to
FDA facilities.

Facilities and local sta?f support for the workshop were provided
by the National Rasearch Council (NRC). Participation of the NEC and
its U.S. panel members, participante, and staff was mede possible by
financial support fron the International Poundation, Texas Instruments
Foundation, Pord Motor Company Fund, Gensral Instrument Corporation,
and Hewlett-Packard Company. The National Science Council of the ROC
cupported the participation of the Chirese panelists.



INTRODUCTION

The Republic of China has achieved a remarkable record in economic
and social developmuent. Par capita income is now more than US$2,000,
and the econoamy is changing from an agricultural to an industrial base.
Education has expandad rapidly at all levels. The growing poﬁulaqton is
bacoaing ivcressingly urbaniged.

As these changes occur, the percentage of income spent on food
remaing high, and the consumption of processed foods has increased.
Following several -severe cases of food poisoning in 1980, govermment and
congcuzer concern about the safety of procossed foods incrsased. ~

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

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

0 ' To discuss information systems available for food safety topics

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

0 To examine safety factors in food processing from harvesting
through processing, including environmental contaminants,
transportation of food, good manufacturing practices, and
appropriate matarials and packaging
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To discuse appropriate mechanisms for rapid response when
‘contanination problems and food poisoning.occurs

At ths workshop food safety issues wers presented from a U.S.
perapactive to all psrticipants 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 law, participants
conaidered what elemanta should make up a food law, how the
law shculd be enforced, the types of regulations needed, and
the structures and types of technical and scientific personnel
required to implenent the law.

Available information systems and how to gain access to them
ware discussed in the session on information systems and
consumer avareness. Food safety through consimer awareness
wvas presented from both industry and govermment viewpoints. A
special gession on concerns about cosmeticse was included.

" The task group on food safety from harvesting through

procesaing considered diverse topics including environmental
contaminants, postharvest tramnsportation of food, good:
manufacturing practicas, risk assessment, materials and
packsaging, and low~acid and acidified canned foods.

Cace studies of chemical and microbial contamination and the
operations and rasponsibilities of an epidemiclogical control
center ware discussed by the task group on contamination

probleas and food poisoning follow-up. ~

The task group recoamendations are founda in the following section.
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TASK GROUP 1t FOOD BAFPETY AND THE LAW
c@-chairnonr Chau Ching Lin and Taylor M. Quimmn

Task Group 1 set itself the following goals:

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

0o Amend the January 28, 1975 Law Governing Management of Food
Hygiene to includ» new provisions and to clarify ambiguous
provisions.

o Identify other actions to be taken to a2id in developing,
administering, and enforcing food lawvs.

As the following recowmendations address certain sections of tha
January 28, 1975 Law Governing Management of Food Hygiene, the law is
reproduced below in its original English transiation provided by the
ROC delegation.

LAV GOVERNING MANAGEMERNT
OF FOOD HYGIENR

Promulgeted on Jan. 28, 1975

I+ GENERAL

‘?reﬂous Page Blank



Article 1

This Law 18 specially established for management of food hygiens
to protect paople's health. For mattera not provided for in this
Law, provioions of other ralevant 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 tem "food additive” as used in this Law shall mean material
vhich is added to or brought into contact with food in the course
of manufacturing, processing, compounding, packing, traasporting,
and storing of food, for the purpose of coloring, seasoniug,
precerving, bleaching, emulsifying, flavoring, stabliuing the
quality, promoting the fermentation, increasing the viscosity,
enhancing the nutrftion, preventing ite oxidation or others.

Articles &

The termm “food utensil” as used in this Law shall mean instrimeat,
tool, or container which is brought into direct contact with food
or food additive.

Article 5 .

The term "food container” or “"food package" as Gsed in this Law
shzll msau caenteiner, packaging materisl which is brought into
direct contact wich food or food additive.

Article 6

The terx “food trader” as used in this -Law shall mcan the cna who
is engaged in manufacturing, processing, coxpounding, storing,
selling, importing or exporting food or food additiva, or the one
who 1s engaged in wanufacturing, importing, exvorting or zelling
food utensil, food container or food packags.

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 ox descriptiono.



{n=charge referrsd to in this Lav shall mean the

Article 8

The agency-

Matiomal Health Administration in case of tha central levsl, and
provincial (ox special municipal) govermment or county (city)
govarnment in case of locsl level.

1I. MANACEMENT OF FOOD HYGLENE

Article 9

The food and food additive for sale aad thair utensils, containers
snd packages should conform to hygisnic standard; such standard
shall be establishad by the ceuntral agency-inm-charge.

Article 10

Food or food additive which has any of tha following conditions
should not bc smanufactured, compounded, processad, sold, stored,
imported, exported, prasented ss gift or Gisplayzd publicly:

(1) Those which have changed in quality, spoiled or are still
unripe and therefore, are harmful to human health;

(2) Those vhich are toxic or contain substance or haterogeneous
aaterial harmful to huzan health;

(3) Those which are contaainated by disssse-causing bacteris;

(4) Those with Pesticide reciduc excesding the parmissible safety
level set by the centrel agsncy-iuz-charge;

(5) Those which are cunteminated by atomic fallout or radicactive
pollutant with guch hareful content exceeding the permissible
safety level set by tha central agency-im-charge;

(6) Those which have bsen adulterated or counterfeited;

(7) The carcasses of anicols slaughtered for mest vhich have beaen
disqualified in bhygieaic inspection.

Article 11

Tha food additive admixed in tha course of food manufacturing and
food processing and its nsme, epocification, scope of use and the
paxigue quantity that way ba ueed shall meet the regulation set by
the centrel azancy—-in-charge.



Article 12

The livestock which will be slaughtersd for meat and their
carcasses should roceive hygienic inspsctiom. The rules for

coaducting such inspection shall be established by the centrsl
agency-in-charge.
Article 13
The following articles should not be manufactured, imported or
sxported unlass inspected, tested, registered and permit issued by
the central agency-in-charget
(1) VYood additive, and
(2) The foods and food utansils, containers and packages which
have bean designsted and announced by the central
agency—-in-charge.
Article 14
The food utensil, contsiner or packaga having any of t‘u‘ following
con:liiuolu should not ba manufactured, sold, importsd, sxported or
usad:
(1) That which is toxic,
(2) That vhich tends to produce tad chemical rsactions, and
(3) Others which are harmful to health.
III. MANAGEMEMT OF FOOD LABELLING & ADVERTISEMENT
Article 15

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

(1) Name;

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

{3) ¥ood additives and their concentrations;

(4) The name of manufacturing firm end its address;



(3) Tha date manufactured or the shelflifs;

(6) Othar {tezc required to ba laballed by other lsws or
govermmant orxders.

The ftems menticned in sub-paragreph (6) atove shall be limited
only to the focds designated and announced by the ceantral
agency-in-charge.

Article 16

The labelling of food or food additive shall not be false,
exaggerezed or misleading peopls into believing the contents to
have certain medical efficacy.

Article 17

Maes mnedia or names of other persons shall not be usad for
publicity or advertisement containing falsehood, exaggeration,
dintortion of food additive.

IV. MANAGEMENT OF HYGIRNE IN FYOOD TRADING
Article 18

The placa and facilities used by a food trader for manufacturing,
compounding, proceseing, selling or storing of food or food
sdditive should conform to the hygiene standard eet by the central
agency-in~chargs.

The aproval for a food trader to establish a factory shall bhe
processad by the agency in charge of the typs of enterprise in
conjunction with the agency in charga of public health.

Article 19

The factory for manufecturing dairy products, food additives,
spacial nutrient foods and other foods which ara undar the
rogulations established by the central agency-in-charge should
have hygiene administrative officer(s).

The rules governing estesblishment of hygiene administrative
officer(s) mantioned in the preceding paragraph shall be
formulated by the central agency-in—charge.
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Article 20

The regulations governing management of hygiens in public eating
and drinking places shall be formulated by the provincial (spscial
mmmicipal) agency~im-charge.

V. INSPECTIOR, TESTING & CONTROL

Article 21

Provincial (special municipal) or county (city) health
agency-in-charge may make spot chack on hygienic situation of
food, food additive, food utensil, food container or package which
is manufacture!, compounded, processed or displeyed for ssle ox
for baing presented as gift, and the hygienic situation of the
place used for its menufacture, compounding, processing, sale or
storage; when necessary, the agency—-in—charge may take random
samplea for inspection and for test and issue receipt therefore.
The agency—in—charge may order temporsry susponsion of
manufacture, compounding, processing or sale of such items which
ave suspected of violating Article 10 herein or the regulations
establishad by tha central agency-in-charge pursuant to the
provision of Article 11 herein; end seal said itens for a set
period of time; to the trader for temporery keeping in returr for
a letter of safekeaping established by the trader. The trader
ahall not refuse the spot chack and random sampling referred to in
the preceding paragraph provided that the randoan sampling sb:11 be
limited to the quantity sufficient for test.

Article 22

Based on the results of tha sample inspection and testing of foond,
food additive, food utensil, food containar or psckags [irsuant to
the provision of the preceding Article, the local agency -in-charge
shall make the following disposal:

(1) Tha erticles wtich have any of the conditions listed in
. Article 10 shall be confiscated end destroyed;

(2) Those which do not conform to hygiene or to the regulations
established by the central agency-in—clarge pursuant to
Axticle 11 shall be confiscated end destroyed. For the items
which may still be used or re-manufactured for use after
disinfection, or proper scfety measure, tha agency-in-charge
shall notify the trader a time limit within which to make
disinfection, re~manufecture or take safety measure. If such
action is not taken within the prescribed time limit, the
items in question shall be confiscated end destroyed.


http:pirsuant.to

-11 -

(3) If an item which has been suspended of its menufacture,
compounding, processing or selling and has baen 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
eccording to the preceding paragraphs.

The provincial (municipal) health agency-in-charge shall
announca in ncwspapers the name and address of the firm, the
responsible person's name, the commodity neme and datails of
violation of the food trader who has manufactured,
compounded, procesaed, sold, imported or exported the items
set forth in sub-paragraphs (1) or (2) of the first paragraph
of this Arcticle.

Articls 23

If the food, food additive, food utensil, food container or
packaga which has been approved to be manufactured, imported or
exportad, has been found to have the situation sat forth in
sub-paragraph (1) or (2) of the first pavagraph of the preceding
Article, the central agency-in-chargu, beaides disposing of the
item pursuant to the provision of the preceding Article, may in
conjunction with the Ministry of Econoaic Affaire publicly
announce prohibition of its manufacture, import or export at any
time. ~

Article 24

The regulations for the inspection and testing prescribed in this
Lav shall be established by the central agency-in-charge in
conjunction with other related ag®ncies.

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

Article 25

If any person reports or asgists the government agencies which
leads to discovery of the food, food additive, food utensil, food
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coutainer, package, labelling, publicity, advertisemenc or food

© trader which or who has violated provisions of this Law, his name
shall be kept strictly confidential and in addition he shall ba
properly rewardad.

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

VI. PENRALTY
Article 26

Anyona found to have violated any of the following .is punishable
vith imprisonient for a term not exceeding three years or
detention of imposed, or combined with imposition of, a fine of no
less than five thousand Yuan, and no mord than twenty thousand
Yuan, and the business or factory license granted to hix 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
employue or other workor of a judicial or natural person commits
any of the crimes sat forth in the preceding paragraph while
performing his duty, besides punishing the actor, the judicial
person or natural peraon shall elso be imposed of the fine set
forth in the preceding paragraph.

Article 27

In case of any of the following situstions, the responsible person™
shall bs imposed a fine of nc lass than three thousand Yuan and no
more then ten thousand Yuan; and if a cade is serious or if a
viclation is the second time in lsss than one year, the businass
or factory license may alao be revoked;

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

{2) Violation of tha regulstions established by the central
agency~-in-chsr,s pursusnt to Article 11

3) Violatfon of Article 12, 13, 15, 16, 17 or 19;
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(4) Failure to improve as directed within a prescribed time limit
after violation of the standard set by the central
sgsucy~-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 aspot check and randcm
sanpling prescribed in Article 22 or diaobedience to the order for
temporary ouspension of manufacture, coapounding, processing or
selling, the responsible person shall be fmpored a fine of no more
than five thousand Yuan. If the case is serious or the violation
is tha second tima in less than one year, the business or factory
license may be revoked.

Article 29

The fina prescribed in this Law shall be imposed by the govermment
of special municipality or county (city). Failure to pay such a
fine after the expiry of the ¢ime limit given in the notice
demsnding payment thereof, the caee shall be zeferred to the court
for compulsory execution.

VII. SUPPLEMENTARY PROVISIOHS

Article 30
The provisions on food utensil and food container of this Law aay
apply mutatis mutandis to managezent of toys which are directly
touched or are put into the mouth by children.

Article 31

Tha enforcement rules of thie Law shall be established by the
central agency-in-charge. )

Article 32

Thia Lav shell become effective on the date it is promulgated.
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DESCRIPTION OF CURRENT ADMINISTRATIVE STRUCTURE

The Division of Pood Sanitation, a subsidiary of the Bureau of
Yood saud Drug Control of the National Health Administration, 1s
responsibly for drawiag up, interpreting, and administering food
sanitation iaws and vegulations and safety standards. This division
presently has a stsff of four, but recently, the Naticnal Hsalth
AMuindistration decided to enlarge this division to & bureau and to
increass the staff to 37 persons.

In 1978, ths Drug and Food Inspection Bureau wes cstablished as a
separate unit to parform official testing snd safety analysis of
finished food and drug preducts. This Bureau is under the direct
supervision of the National Health Administration.

The Bureau of Commodity Inspection and Quarantire (BCIQ), under
the Ministry of Econcmic Affaire, drafts and administers food lsws and
regulations concerning nonsanitation (such as adulteration and
mnisbrandivg). Ths BCIQ's quality control inspectors deal primarily
with products intended for export, which are usually produced in plaats
separate from those processing for domestic consumption.

Recommendations

We recosmend that the Food and Drug Bureau of the Naticnal Health
Muinistration be enlarged to include the newly inaugurctad Bureau of
Pood Sanitation and the food section of the Dureau of Commodity
Inspection and Quarantine, now undsr the Ministry of Economic Affairs.

The snlarged Food and Drug Bureau should be otaffed adequately to:

o Draft and adauiaister the food law (both sanitation and quality
control)

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

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

The nsme of the enlarged bureau should be changed to Bureau of Food and
Drug Control. There should be only one food law and only one agency in
charge of establishing, interprating, and administering the law.
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PECOMMENDED AMENIMENTS 70 THE 1975 LAW

Article 24 of the January 28, 1975 Law Governing Management oZ
Food Hygiena should be expanded to giva the central agency-in-charge
(Buresu of Yood and Drug Contxol) authority to establish ragulations
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 amendcd. This section
currently requires that food or additives packed in a container be
labeled with the date manufactured or the shelf life. This is
ambiguous and should be changed to require merely the date of
manufactura. Any other dates used will be at the discretion of the
aanufacturer with the approval of the Bureau of Food and Drug Control.

Control of food from unknown sources (primsrily bulk materials) is
a serious problem in the Republic of China. Is order to trace the
source of all food products, it 1s recommended that the 1975 Law
Governing Management of Food Hyglene be amended to allow the ceatral
agency-in-charge to require a registration nuamber for all ‘domestic
manufacturers of process foods. Thtis registration number should appear
on the containar. 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.

OTHER RERCOMMENDATIONS <

Special funds should be cet aside to employ lawyers to drav up a
set of wholssome food laws and to collect raference materials frem the
United States, Japan, and other countries.

The lhtioqal Health Administration lacks techrical and scientific
personnel such as bacteriologists, toxicologists, and public health
workers. The task group recommends that tha U.S. Food and Drug
Administration (FDA) be asked to (1) send their experts to the ROC to
conduct training classes; and (2) accept National Health Administration
personnal in FDA training courses in the United States.
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TASK GROUP 2y INFORMATION SYSTEMS AND CONSUMER AWARENESS
Co~chairzen: Tia Yin Liu and C. Jelleff Carr

Task Group 2 considered the types of information naeded to deal
with food safety problems and to provide sources for further study of
tozicology and epidemiology. According to thie task group, ROC
officials responsible for food safety must be able to:

o Daal with food poisoning problems quickly and ef{iciently by
baving access to information about similar outbreaks occurring
elcevhara and about how thsse outbreaks were hsndled,
prafarably sssessed by a list of symptnas.

o Set safety standarde for food additives and contaminants.
Toxicity information (such as GRAS* lists) should be availabla_
80 that safety evaluations can be made for acceptable levels
of each additive or contaminant.

o0 Carry on further research on food safety. Access to
established bibliographies such as those at the Raticzal
Library of Madicine and the National Agriculture Library
should be arranged. A Food and Cosmetics Safety Data Bage
should be set up in Teiwan.

To exacute the following recommendations, it is suggested that the
U.8. National Academy of Sciences (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.
" o Arrange on~the—-job training for information staff.
0 Hold a seaipar that iunciudes the following topics:

=~ Detailed explanation of the currently available food
safety data bases

== How to sat up a data bass

== How to conetruct a thesaurus of terms for accesaing the
system .

== Racords management and retrieval techniques

== An overview of the agricultural information system at
pressnt in use ia the United States.

Looger-term projects include:?

0 Place the ROC Agricultural Science Information Center (ASIC)
on the mailing 1ists at FDA, U,S8. Depsrtmsnt of Agriculture
(USDA), Environmental Protection Agency (EPA), and relevant
agricultural agencies to receive publications reiated to food
:afety. toxicology, epidemiology, and related fields of

nteresgte.

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

0 Through the NAS, arranga for exchauge of informstion bestween
ASIC and international organizations.

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

o Develop a softwnre package for processing information into the
Chinese language.

The task group also considered consumer.ewareness. At present,
most consumer information is disaseminated by consumer groups through
television programs and newspaper columns. Other exieting resources
could be used including elementary schools, county health departmenta,
and the masa media. However, money must 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 focd safety to
consumers in order to protect their health, it is recommended that ROC
food safety officials undertake the following:
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Establish a Consumer Office within the National Haalth
Administration to respond to questions or expresaions of
concarn from consuaers.

Have govermmant scientiute involved with food safety educate
consumers. This can be accoaplishcd through radio or
television appearances, through articles in ncwspapers or
unagarinea, through publications written for distribution by
county heaith departments and achools, or through other means.

Distribute food safety and nutrition information as part of
hygiene courses in elecaentary schools, perhaps taught by the
school nurse or by an edditional, specially trained staff
.person.

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

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

Have professional societies help the govermaent disseminate
accurate information about food safety and nutrition and be
willing to serve as a sourcae for food editors or other
interested reporters frox the mass wmedia.

Establigh an exchange batwsen FDA and USDA consumer affasirs
offices and appropriate ROC officials to determine appropriate
materials that aight be uged in the ROC.
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TASK GROUP 3t FOOD SAFETY FROM HARVESTING THROUGH PROCESSING

Co~chairmen: Yung Sing Chang and Robert M. Schaffner

Task Group 3 enumerated the .!olloving recommendations:

o

Current ROC good manufacturing practices should bs compared
with the "umbrella” good manufactuiing practices proposed by
the U.8, Yood and Drug Adminisgratiocn in June 1979 for safety
aspects end upgraded wherxa nacessary. The ROC should maintain
the practiuc of Lssuing a single good manufacturing practices
regulation applicabla to most types of food processing rather
than iseulng regulations by product typs. ~

The ROC Farmors' Association, Fisherman's Aesociation,
Vegatabla end Fruit Marketing Cooparative, and other relevant
organizations should work with consumer, industry, and
goverament assoclations to develop a voluntary agreement or
specific laws or regulations if necedsasy covering standards
for transportation of food so that foods will not be
contaminated by cheaicals and/or industrial wastes that may be
carried in the same vehicle. '

To -ax*nize the benefits that can be derived from public
health'people at all govermmental levels in the ROC, all these
professionnla should be organized by tha Hational Health
Administration to: (1) exchange information, and (2) develop
model local regulations and inspaci:ion guidelines that could
be used 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 diseeminste food safety
and food handling guidelines to small local fooi processora
and suall food aservice organizations.

The Hational Health Administration (NHA) and the FPood snd Drug
Bureau (FDB) should encouraga estahblishmant of independent
food analytical service laboratorics (perhaps affiliated with
educational institutions) to provide services for small food
manufacturers and food service setablistwents. The NHA and
JOB should establish an acoreditation yrogram for such
laboratories.

A national food sefety week should be sponsored by the central
‘governaent each year to increase public awarsness of food
sefety concerns.

Prograus for training and educating food workers and
supervisors in manufacturing plants should be axpanded.

To encourage voluntory compliance with the 1975 Law Govarning
Manageaent of rYood Hyglene, the National Health Administretion
should apply its penalty clauses in sclected wol2-documented,
well-publicized cases representing frequent, typical food
safety problems. The National Haalth Administration should
employ food ssfety lawyers to adviss and sgsist 1tn technical
bureaus on thase enforcement acticas.

The Betional Health Administration slhould establish an
exsrgency action plan and train perconncl to tske the

necessary steps in casa of acute food-borna thrzats to the
public health. This should include an arcund-the-clock office
to coordinate tho response to such smargancias azd to supply ~\
correct information to the proper authorities.

A national nutrition survey ond sating pattern neudy sre
urgentiy needed to provide bapc~line information for food
safety, risk assessaent, and national nutrition guidelines.
Z2uch studies should be updated periodically. Sufficlent
financial support from the central goverrmeut is essentisl to
make a cosplete and meaningful study of thin typa to improve
the food safety, nutrition, and health of all people in the
R3C. ROC scientists should detemmine whether the nomal ROC
diat includas larger quantities of foods containing dangarous
additives than the standards set by international studZes.

Recantly, considerable progress has been made in the proper
use of food additives in Chinese food, but some foods on tha
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market contein srohibited additives. Ve recommend that the
Eational Health Administration place furthar esphesis on
snforcemant of the existing law concerning inspection and
regulation of food additives. Us further recoamend that the
0D eed B roceive incmaassd Funding to aupport releted
zoseeseh on £o0d safety muthods of analyais and eurveys.

Progracs @uct ba devsloped to aducste farmers, fishamen,
transportars, as well ac proctessorc, 8arvers, and sellers of
food of thair role in food safuty and protecting public
henlzh. Jolnt msatfnes snd confersaces should be held between
the Yewnowa' Assecistina, thi Fishetwes's Association, FIRDI,
WA, VD3, tvsnsport essocistions, and imdustry groups to
develcp such programs.
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TASK CROUP A: CONTAMINATION AND POOD POISONING FOLLOW-UP

Co-chairmep: Chi Byi Horng aud Ronald E. Engel

According to Task Group 4, ROC officiale responsible for food
safety must bes able to:

(1}

Kifminate chance of food contamination by control of bulk
imported products, particularly iundustrial oil which in ths
ROC is sometimes diverted to use as a food product.

Control demestic food preductioa through iaspection by FDB
perseansl empowered to eater ell food procecesing plants and
sumple products. Inspecticn parsoanal must have wel’~defined
facd safety standaxds and be trained in their application.

Carry out fast, accurate laboratory taests, using vell-trained ~
psreonnel. Theses tests must be able to discover contemivation
in tize to pravent contaminataed food. from being widoly
distributed to ccasumars.

mé: quickly and offectively to recognize, diagunosc, and
contein food poisoning outbresks.

This task group made the following recommendations:

Industrial oil should be declared unscceptable for food use.
All imported oil to be used for food should carry some
certification from tha country of origin stating that it is
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ecible. 01l that is not intended for food use should be
traced in some way to prevent it from being diverted to food
use.

Edible oil that has been used, for example, for frying food,
and is therefore no longer suitable for food use should ba
downgraded to inedible oil uses and research should be
continued to find the most economically advantageous uses for
this oil.

NHA inspactors should have the power to enter and inspect all
sources as Wsll cs to seise contaminated food. County
inspectors should cooparate with the NHA in this work.

Drug residues in food-producing animals should be regulated ty
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
pesticides, sntibiotics, and other contaxinants with
particular consideration baing given to susceptibla
populations. Coupled with the detearmination of these levels,
a surveillance (wonitoring) methodology foxr measuring
contemination in foods must be developed to enforce the limits
set up.

Lavels approved by the ROC National Bureau of Standards and
methodologies for analytical procadures developed by FDB
should be established and certifiel so that they can be
followsd counsistently by county offices of FDB regional
laboratories. Responsibility should be assigned to one
authority such as the ROC National Buresu of Standards.

The U.S. FDA Program Manager Syetem should be investigated to
judge whether this 1s a suitable method of coordinating
multidisciplinary projects in the FDB.

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 eanter food from many sources, it is
necessary to protect the safety of ROC water supplies.

To keep chemical contaminants out of the food supply,
- envirommental pollution must be monitored and controlled. NHA
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abould sat up a budget for such a program of systematic
euvironmental monitoring.

Scientific personnel will be needed on a continuing basis fer
these monitoring and testing programs. Yhus the Ministry of
Education should consider encouraging education in
‘snvironmental hsalth in the country's schools and universities.

The recommendation of Task Group 1 that ¥DA trainm ROC
persocannel both in the United Ststes and in the ROC in order to
provide personnel in the imaediate future to staff thess
prograas, is noted and ondorsed.

A central authority toxicology unit should be set up to
function in risk assessment and evaluation in the food area.
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TEE DERVELOPMENT OF U.3. FOOD LAWS

Pater B. Hutt
Partaser, Covington & Burling, Lawyers
Washington, D.C.

The content of a food lav is far less import: wopie
who interprst, apply, and enforca the law, Raforcement officials must
be well trained ard exist in sufficieat numbers to get the job docs.
Without enforcoment, any law is useiess.

 The basic principles of hygiene and sanitation are most important
for tha ROC. ,Claaring up U.8. water and milk supplies has been the
most important contxibution of the U.S. Yood and Driy; Admiuistration
(FDA) and its predzcessor agencies to raising the stendard of living in
the United States. Soms of the subtle and sophisticated concerns now
c::r:gd 4n U.S. lave and regulations are not immediate problems in
t . “

The ROC must be careful not to eaulate American food luw exactly.
The ROC s quite a different country from the United States, and .
sdoption of U,8. laws and regulationa wvholesale would be icappropriate. .

Below is a brief histoxy of the developmint of U.S. food lav, and
a discugaion of three of its essential eleasnts: misbranding,
adulteration, and most important, enforcemant.

HKISTORY OF FOOD AND DRUG REGCULATION

Yood aud drug lavs ars smong the oldest forms of government
regulotion; for example, the Magns Carta has provisions covering
stasdard weights and msasures.
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English statutory and common lavs regarding adulteration and
uisbranding were drought to the American colonies at the time of
ssttlement. Karly American food laws developed first at city level,
and later at county, state, and federal levels as techniquas for
transportation and pressrvation of food were developed.

The 1883 Tea Act, the first basic federal food safety law, was
passed to prohibit the admixture of chemicals or other daletericus
eubstances with tea. An 12890 Federal Export/Import Act was important
1ia the development of federal food law: it prohibited imporzation of
food containing any ingredieat “injurious to health.”

Comprehanaive Federal Yood and Drug Statute

The food law paased in 1906 was primitive by present standards but
contained sll elemants regarding edulteration and misbranding that
resain the backbone of today's law. It prohibited false or mislesding
labeling and addition of deleterious substances. Nuforcement included
everything up to and including criminsl prosscution. The same
principle of criminal liability that sxists today exieoted at that time,
namely, liability withcut fault. There was no naed to prove that the
individqual vho violated the statute knew or intanded to violate the
law=-all that nsedad to ba proved was a violation.

That law worked very well for sone 30 years. With a few minor
changes that law wculd be quite sufficient today to regulate the entire
Us8. food supply. And that law would ba sufficient, ip my judgement,
for any natica concernad about sanitation and hygiens rather than the
latest new information about esoteric food additives.

In 1938 tha law was completely rawritten.- The 1906 act wvas
repsaled and the 1938 Federal Food, Drug, and Cosmetic Act took its
place. Changes that wera made included recogniticn of two types of
food constituents:! nstural or inherent fqood constitusnts, and
constituents addcd t~ food. These two typas ware dealt with in
different w#ays in the 1938 law. Tha 1938 act.stated that natural
componants of food would be "adulterated and illegal” only if the
government could prove that they “"ordinarily rendered ths food
injurious to health.” For added conatituents, over which greater
control can be exercised, a tougher standard of safety was
establighed. Added ingredients are considered injurious if they “may
render the food injurious to health.” U.8. consumers are willing to
accept a greater degres of risk from a natural constituent of the food
supply than trcp an added constituent of the food supply.

Ons other major change in the 1938 lav was the development of
sophisticated hbolin. requiresents.: Under the 1906 lawv there was no
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affirmative labeling requirement, that is, food could be put on the
sarket without gaving anything on the label. In 1913, the law wvas
smended to raquirc net quantity of contents. The 1938 law requires net
quantity of conteats, a stdtament of ingredients (it doss not specify
descending order of predominance-—this is found in the ¥DA
regulations), the name and address of the manufacturer, and the name of
the food.

Negative labeling requirements were also instituted. The law
prohibited false or misleading labeling, and introduced a requirement
that material information needed by the consumer in using the product
be included on the labsl. The failure to vevesl material facts bacane
a violation of the law.

In 1973, the FDA required nutrition informaticn on the label.
Th+i vequirement, not in the 1938 statute, was imposed by FDA on the
tlwoty that the failure o put nutrition information on the label wvas a
violatlon of the provision of the law regarding material information
for consumers.

Under the 1906 act, no food standards~——general statement of what
food should contein-—existed. In 1930, Congress amended thes 1906 act
and parasitted industry to use on a voluntary basis food standards
developsd by the U.S. Departmsnt of Agriculture's (USDA) Bureau of
Cheaistry. The 1938 law included authority for FDA to proaulgate
mandatory standards of identity for food.

Since 1938 there have been more than 40 separate changes in the
Yederal ¥ood, Drug, and Cosmetic Act, not all related to food. The
atetutory provisions relating to food labeling have basically remained
unchanged. All the nev raquirements have been added by regulation
without any change in the ctatute. Similarly, the provisions in the
lav relating to natural constituents of food and their safety have not™.
been changed since 1938. The regulations for added food constituents
have changed four timess. In 1954, tha Miller pesticide amendment set
up a specific procedure for setting tolerances for pesticide residues
on rav ggricultural commodities.

The 1958 Food Additives Amendment was designed to control
ingredisnts added to foods. In 1960, the Color Additives Amendment
dealt with ths 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.

FUOD MISBRANDING

There are two elements to food labeling~-economics and safety.
Today's food standards exist solely for economic reagons-—-to define
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food in a way that meets the economic expectations of producers and
consumers. Likewise, net contente 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-~so0 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 18 on the label partly for
econoaic reasons--to show the value of the food--and partly for health
reagons. Labeling can be used for important health messages. For
example, American food products containing saccharin show a warning
that saccharin causes cancer in tcst animals. Neverthelasa, 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.

Econonic adulteration 18 the oldest form of consumer
fraud—-watered milk, for exanple, is not a health problem but it is a
econoaic problem and is prohibited by law.

Esthetic adulteration involves more analysis. Under American 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
consuner's gensitivity and his health. Consumers are moce concerned
about £ilth in food than they are about food additives that nay produce
cancer. To the extent that these requiremants of the law meroly
protect human sensibilities, they muset beccme increasingly suspect in
our society’and around the world. Soon wa will not bs able to afford
to throw away good food merely because it contains a small amount of
filth. Houever, in many areas of the world where hygiene 1is not
adequate, filth may not only offend sensibilities, but may contain
contaminants that present health problems. Esthetic adulteration
provisions deal more directly with 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 mcst 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 cof added poisonous or deleterious substances has been a
burning issue in U.8. food safety for the past 10 years. Developing
countries, howaver, should probably devote 99 percent of their
resources to dealing with insanitary conditions, with emphasis on basic
sanitation and hygiena, and 1 pexcent to thes subtle igsues of potential
hams at soas unknown futurs date from food additives. Solution of :
insan{tation problems will result in a higher quality food supply than
experinentation with an emphasis on food additives.

Pood additives include baeic components of food and other items
such as preservatives, emulsifiers, fillers, colors, etc. Indirect
food sdditives include things that come in contact with food such as
the container, proceesing machinery, pasticide residues, and animal
druge, etc. U.S. laws have treated these different gubstances on an ad
hoc basic.

A food safety law should elso include an sscape hatch——a way to
allow some ingredients in food that cannot be bennad bscause cf their
iaportance to the food supply. Tolerances for these ingredients in
food can be set. For exumple, if a tolerance of O percent for
aflatoxin ir peanuts were set, about 80 percent of the American peanut
supply would be considered unsuitable for consumption. PFDA uges the
ascape hatch to say that reanuts are & recognized part of the food
supply and sets a tolerance for aflatoxin. A food law that doesa not
provide for exemptions as well as rules will not bLe functional.

ENPORCEMENT

Paforcement is the key to making the law work. Four major
enforcement methods exist under U.S. law.

Inapsction of food plants and warehouses for iunsanitary
conditions, good manufacturing practices, and generally recognized
principles of hygilene and sanitation is the first method. In gome
countries (but no: in ths United States) authorities can also look at
recoxrds kept by the food manufacturer. ’

. Aoalysis of products, including checks for filth, microbial
contanination, decomposition, toxic substanced, 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 methode of court
enforcement action are possible: selrure of the product, irsuance of
an injunction againet 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
bacause it is more efficient and less expensive. Letters to violating
companies, recalls, and publicity, the most potent weapon of all, are
informal enforcement tocols.

CONCLUSION

One nust not be misled by the complexity of American food safety
laws, a very few provisions of the law would be quite sufficient to
regulats 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 protact
the American food rupply. Those who handle enforcement will make the
law vork.
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ENFORCEMENT OF ¥OOD LAWS
THROUGH REGULATIONS

Taylor M. Quinn
Associate Director for Complianca, Bureau of Foods
. UsB. Food and Drug Administration

A good food law sets up the basic structura for protaction 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, evan when it becomes archaic. The law should bs kept
reasonably simple, and than enforced by a series of regulations.

Rsgulations should be written so that the regulated industry and
lav enforcement officials charged understand what is expectsd of each.
Most often, industry will obey regulatione if they understand what they
ara supposed to doj howevar, soame regulations are so complex that no
one understands them, and it is difficult to convince anyone to obey. ~
The enforcemsnt agency must be willing and able to enforce the
regulations. 1f some producers in an industry obay voluntarily while
their competitors do not, and the violators are not penalixzed for their
practices, soon none will follow the regulations because they cannot
compete economiclly. Everyone muat understand that the regulations
will ba enforced. Often the promise of enforcement is enough.

Regulations in the United States are formslized, 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 fom of regulations, guidelines,
or statements of policy. Regulations are easier to amend than the law,
guidelines easier to smend than regulations, and statements of policy
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are probably easiest of all to amend. In establishing regulations, one
uust consider which form to use, how often the regulation might be
revised, and the stage of development of the enforcement structure.

Procedural regulations will includs methods for changing
regulations whan necsssary, a mechanisa for informing people when
regulations are changed, and methods for informing industry how it will
be regulated--how and when inspections will be mszde.

These regulations also detail the authority of law enforcement
officials, methodology for inspections, sample collection including
payment for samples, sample analysis methods, reconditioning of
violative lots, appesis, and wvarranties. Imports and domestic goods
are treated similarly in the United States but not necemsarily in other
countries; establisiment of separate regulations for thesse two types of
goods should be considered.

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

Food sanitation or hygiene reguletions are an important category.
Mspufocturars psoed guidelines for production of different kinds of
g§ooda. A reasonably detailed set of good msnufacturing practices
controlling avoidable problems is necessary for some products.
Tolerances for unavoidabla filth may be dealt with in regulations.
Tolerancas for pathogenic bacteria such as sslmonaslla must be
astablished. Control of bacteria that are not nscassarily pathogens
usay assist in the control of pathogens. In establishing sanitation
regulations, the amount of food a country is willing to throw away for
esthatic ressons nust ba considered.

Pesticides are a mixed blessing—without them fosd production ie ™
lower, and food contains more filth. With pesticides, inherent safety
problems such as long-term tvoxicity and danger to farm workers must be
considered. Positive controle for pesticide use ghould be established,
including labeling to ensure praper use.

In the United 3tates, food additives are substances added
delibarately 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, wechanisms to control, but generally not to prohibit, thew
ahould be established. Control may be positive or negative; levels of
decision must be established, along with the means of perforaing
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toxicity tests; standards of evaluation of toxicity tests must be
chocen. These quastions invariably come up, and they are easier to
deal wich if guidelines have been sut in advance.

Envicoomental contaminants are accidental contaminants.
Aflatoxin, polychlorinated biphenyls (PCBs), mercury, cadaiun, lead,
gtc., sre showing up in the food supply. Rach country must decide
vhether it will get limits for these contaminants, and at what level.
The lower the guidelines are set the more food will be thrown away.

Pood stendards were originally dosigned to prevent zdulteration of
basic commodities. Over time, starndarde have become morxs
gephiecicated, and are now also usel to protect industry fvom
conpotitors who cen produce foods that look, smell, end taste like the
original food but cost less. Food standazdo can be used in lieu of
food additive rogulations to prevent addéition of deleterious
chezicals. They are also an easy way to add nutrients that certain
populstions lack, and, further, may be vsed for quality control.

Labeling and packaging regulations arc primarily econocaic in
nature rather than safety oriented. Storage and preparation
instructions are important labeling requirescuts for safety.

Farther details on much of this discuscion cen be found in

Guidulines for an Effactive National Food Control System, published by
the Pood and Agriculture Organization of the Unitsd Nations.
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STRUCTURE AND TYPZS OF TECHNICAL AND SCIENTIFIC
FIRSOMMEL RZGUIEZL TO RENFORCE FOOD LAWS

Antkony C. Colests
Laseaicate Director for Field Support
U.5. Pood and Drug Administratior

Without the prepar uumber and types of enforcesent officislse,
iocluding inspeciore, investigators, analysts, sod otleor experts to.
(nforce regulaticns, nuy regulatioms are meaninglais.

. Whan tha £113& Food, Treg, and Cosmetic Ast was pansaod 2n 1906,
Dre Bucvey Wiley 445 nce tave the rescuces to corTy out tha law as ha
bogped, @: and his profevaionzl staff of aboui i2 served as inspactors
€5 anulyute: Thay travelsd tha country saking {nspections and
collectirg smmpleo £ov lazer Laboratory analysis.

The pressut U.8. Food and Drug Adminiotration (FYDA) enforcecent
structure hes coma 2 long way fros the days of Dr. Wilsy. It now has ™
thive sreast adeinistrative, inspectionsl, ani asborstory. %Ths DA i
respousible for six primary product avesss fusd, drugs, radiological
products, biologics, veterimary medical rvoducte, snd cosuntics. Each
predact anea has & burasu chat develcps the egency’s policy fav
ceguiations of the product. The buresu #2s2f includes technieal
axperts in 1te produci srias. These sclentists acaduct toxicalozical
studies and evalusiio:s, clear fcad aifitiss and new drug petiticao,
esteblish tolexuntes, dovulop reguluticns, aad provide the field forea
with tha nesded guidanca to cavxy out the law sud regulations s3 the
agenry directs. They aleo craluats ths sotivities of the field force
to datormnin: whether 12s activitics confoca tc agency policies, and
they ceview all regulatory actions.
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PDA's ORGANIZATIONAL STRUCTURE

Agencies rssponsible for carrying out food safety and sanitation
laws could ba organized in meny other ways. FDA's organization is but
one exampls of an organisational structure. The field support
organisetion I diract is patternad after our field organisation--each
division and office has a specific responsibility. Oune responsibility
is coordinating the activities of counterpart agencies at the state
levsl to produce grcater inspectional coverage. The office of resource
planning and management is responsible for deploying field resources
and for devcloping the agency's annual implementation plan.

Hhen develcping a food law one must detersine how many food
establistment exiet, where they ere, and what kinds of products they
mske~—gome type of registration requirement is helpful. The United
States does not require its food firms to register. Whatever
intelligence is gathersd about new firms or firms going out of business
results from inspectional activities.

Each of the divisions~~field acience and technology, field
inveetigations, regulatory guidance~-corresponds to the operating
branches in the field district offices. They provide the field offices
with guidance in their arsas 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 amm of the agency. Resident posts may contain ons or more
investigators and inspactors. FDA attexpts to put field inspectors and
iavootigators as close as possible to the firms they will be
rasponsible for inspecting to reduce travel time. PDA hes a total of
10 rogions, 21 district offices, 2 stations (vhich do not have
1sbaratory capebility), 18 district laboratories, 7 specislized
labozatories, and 126 resident inspection stationa.

The regional office oversees district offices, and is an
administrative am 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 LEVELS 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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vhether or nor proceduras and process conform to good manufacturing
practices. There heve naver been enough investigatcrs and inspectors
to carry ocut all the agency's duties and rasponsibilies. The annual
plan must be & consensus, and agency manasgement must be intimately
involved ia its devslopment.

A career ladder exists for investigators and.inspectors.
Inspectors, who need not be collage graduates, can progress up to the
district director level through a serias of educational, treining, and
experience opportunities. Invescigators, callad consumsr safety
officers, must be college gradustes with a bachslor of scienca degree
in one of the physical sciances, snd a minimum of 30 semsster hours of
sciencs. They start at mid-level gradas. A new investigator spends a
ninimum of 6 monthe of intensive training in investigative tachniques,
including classroom instruction by experianced investigators from tha
local offics, college and university courses; a saries of demonstration
sxerciees with an sxperienced investigstor; and law lecturas given by
sither his suparvisor or an experianced investigator. For on-the-job
experience, new invastigators are sent out with experiencad
investigators to a proper inspection.

YDA investigators are respcnaible for inspecting food and drug
firms, biologic firms, manufacturers of radiation-smitting products,
cosmatice, stc. Thay do not begin to specialise uatil they reach ths
upper gradas of ths journsymsn iaval, aftaz several years of intensive
experience in inveetigations.

It 1s assumad that an inwvestigetor cen be trained to becoms an
avidance developer. An individual with a keen mind and the ability to
ssarch, document his findinge, end present them to his supervisor end
the administration in an understendable and clear feshion is needed.
In court, the investigator is responeible for testifying about his
findings and convincing the court and Jury thet they are scund, based
on his documentation. ~

A oumber of very technical courses hava been dewveloped for FDA
staff. Courses in basic food technology, laboratory food technology,
and demonstration food technology are provided, as well as o
university-level bacteriological sanitation course and demonstration
inspections. University-level courses in low-acid and canned foods
cover process development, procrss evaluation, and can seaming
technology, including teax dova and secm evaluations.

“Hazard analysis and critical control pofint” (HACCP) is another
technique used to train more sophisticsted invectigators. This
technique identifies the points in a process whers experience has shown
that ths 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 vetaerinary medicine.

Analyste

The laboratory or the analytical force is more diverses than the
investigative force. Analysts must have a chemistry degres with at
least 30 cemaster hours in chemistry, and must go through an intensive
&month training program including steps and exercises to demonstrate
cartain snalyticel principles. On-the-job traicing requires him or her
to use various methods from the U.S. pharmacopceia or the association
of official analytical chemists. The specialized training offered
analyats includes sophisticated assay techniquas, sntomology
sanitation, microbiology sanitation, pesticide analyticel work and work
associated with the detaction of environmental contaminants. The 18
ganaral leboratories now located throughout the United States can
analyza an array of food and drug producte. A number of specialized
laboratoriss concentrate on such areas as microbiological analyeis of
food products and radiation-emitting products. Other research centers
‘have reacently been eatablished to detect a whole airay of environmental
and slemental contaminants and drug residues.

FDA constantly neads new, updated equipment to detsct and identify
lavels of contaminants found in food products. Soms laboratories are
equippad with nuclear magnetic resonance techniquas and procadures;
soms with mass spectomatry, gas chromatography, and liquid-liquid
chroaatography; and all have modern analytical tools.

Compliance Officers

In addition to conducting inspactions 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
reviawad at the local level to determine the agency's course of action
to esither enforce or correct the problam.

A total of B84 compliance officers are gelected 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 them abreast of changing rules and regulations. After officers

v
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exaaive the inspectional and analytical findings, their recoammendation
is sent to the bursau respouslble for that product whers it is reviewsd
bty hureau compliance officers, and in sgme instances the bureau
scientists if & epecific issue 1s at question. - They will either concur
or reject the recommendation. If they comcur, it proceeds to the next
level of review, the office of the commissionar. If approved, it
proceads to the Dapartmant of Justice.

UNIFORMITY

In any enforcement structure thare must ba assurance that the law
is carried out uniformly, thst is,.inspectors snd investigators in San
Francisco should conduct the eame quality of inspection es those in New
York and their findings should be treated the same way. BReguletions
and lavs must be interpreted and applied uains the same base and the

' same criteris.

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

Ce Jelleff Carr -
Scientific Counsallor
Yood Safaty Council
Washington, D.C.

The 1ncu‘u1na capability to analyse, detect, and identify samsall
amounto of chemical substances in foodse hn led to questions about the
safaty of such lubltancu.

Vharze doos ou obtain the information for addressing these
questions? Ths scientific literature is the immediate source, but
locating specific toxicologic information may requirs an intensive
search. Some gourccs slready exist for searches; toxicological
literature contains inforsation about hundreds of thousands of
subztances. Howsver, much of it 1is not 2f a quality to pereit e final
Judgment ebout the safety of certain food ingradients. One is always -
forcad to make & judicious eveluation of the quality of ths
information=-1its extent, and whun ond how well the work was conducted.
Tha quality of ths material must be alco evaluated for validity and
methodology due to the rapid advances being made im analyticel
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 e particular substance will list all
publications in any given yesr relating to the toxicity and animal
atudies of thes substance. The informetion is for racent years oanly;
there are other wvays of sesarching the older literature.

The U.8. Nation:\ Technical Information Service, which also
conducts information ssarchas on request, compiles all information
sccunuiated from govermment raports and study contracts. For example,
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one of their recent announcements lists under "Yood” patents related to
the treatment of cured meat products and reviews of food processing
techuiques and safety factors in seall canning factories.

The Chenical Abstracts ssarch sarvice of the Amserican Chemical
Bocioty 1s also #n excellent source. Food toxicity is one of their
specialty aress, and for a modest fae, thoy will provide a printout of
the rafersnces cited in cbuinl Abstracts cn a particular subject.

I would 1ike to describe briofly a review by the Pederation of
Amarican Societies for Experizental Biology of the “gensrally
recognized as safe” (GRAB) substances. Substances that have bsen used
traditionally in foode for many years weres designated in tha lav as
“gensrally recognized ac safe.” About 10 years ago the safety of these
GRAS substances was questicned. Who seys thay are safe? Why are they
genarally recognised as safe? At the request of the U.8. Yood and Drug
Admuinistration (FDA) the Yederation assembled a Select Commirtas on
GRAS substances that is juat coacluding its review of tho evidencs on
several hundred food ingredients. To date, reports on 415 gubstancas
have been published. The committes had a difficult task bacausa it was
asked to give an opinion on tha safety of each food ingredisnt based
upon rather insufficient evidence-—~there have bean relatively no modern
toxicological investigations of these substancges. The committeo
struggled with this prodlen and developsd a sstisfectory program. FPiva
definitive conclusions wera developed which uy be uzeful as we
consider the ROC food aupply. The committae's report on each of the
GRAS substances provided tha FDA with an aualysiz of all relevant
scientific data and an opinion leading to one of the following
conclusions:

0 There is no evidecnce in the available infomation on subatance
“X" that demonstrates or suggests reasonable grounds to
suspect & hazard to tha public when it is used at currant ~
lavels o¥ levels that might reasonably be expacted in the
future. (Tha TDA allowsd such substances to continue in CRAS
status with no lisitations other than good manufacturing
practice.) .

0 There is no evidence in the available information om the
substance that demonstrates or suggests reagonable grounds to
suspect a hazard to tha public when it iec used at levels that
are nov current and in tha manner now practiced; hewevsr, it
is not possible to determine without additional data whether a
significant iucrease in consumption would constitute a distary
hazard. (The FDA allowed such substances to continue in GRAS
status with limitations on the emount that car be added to
foods.)
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o While no evidence in the available information on the
subatance demonstrates a hazard to the public when it is used
at lavels that are now current and in ths manner now
practiced, uncertainties exist requiring that additional
studies be conducted. (The VDA fssued en interim food
edditive regulation requiring a commitment that within a
atated period of time the necessary tasting be uodertaken.
‘Tha substence could ba continued in GRAS status while the
tests ars baing ccapleted cnd evaluated.)

o The evidence on ths substance is ‘nsufficient to detemmine
that the advarse effects reportes. are not deleterious to the
public health, when it is uaed ai levels that are now current
and in the wanner now practicad. (The PDA could establish
safe usage conditions or rescind its GRAS status. Interested
parties may submit pestitions establishing conditions for safe
uee.)

0 There is insufficient information available to give any
- evaluation on the particular substance.

These five conclusions wers worked out ovof a perlod of time and
proved to ba quite satisfactory to all parties.

. The manufacturers 7f the products and consumars, both of whoms have

interests in the products, sought an opportunity to review tha
committee's opinions. Therefore as each draft report vas made
available, an open hearing waa held eo that all could make their views
known. Additional information often surfeced et thesa hearings which
led the committee to revise its tentative opinion. Tha final repoxt to
FDA reflected ths input from the hearinges.

One confounding fector in food :afety reguletions is the level of ~
-consumption of a given ingredient. in pharmacology, ons deals with
effacts of drugs whare the sccurate dosags is wsually known. However,
with food substences, so little ie known about who eats what and how
much, the "dose” of any given food or food ingrediont is difficult to
ascertain. The level of consumption by the public as s whole and
. individually ie a crucial iesues in any toxicological survey. Oue
cannot divide totel amount consumed by 220 million people to determine
individual consumption. Special groups, such as children, the aged,
and pregnant women, must have special considerations; it is important
to know what those individuals will consume. This question has not
been adequately nddrugod in any racent reviev.

Pollowing may work with GRAS review, I assisted tha Food Safety
Council in developing a protocol for food safety assessment. A
committes composed of prominent scientists vorked for 4 years to
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produce a proposed system of food safuty assessment which seeks to fill
in ths deficiencies of the GRAS review and specify ths kind of
toxicology information nesded to make a fair and proper judgaent of the
safety of a good ingredient. This report addresses such issues as
legal standards, quantity of a substance ingested, acute toxicity
studies in enimale, mutagenicity testing, chronic toxicity testing, and
coecludea with four mathamstical models for assessing ths potential
hazaxd of a food substance based upon the model that best fits the
toxicological data available. There are a number of difficult issues.
Ons is the fact: that our toxicity information is usually besed on
studies in animals which must then be extrapolated to man.

MOTE: Dr. Carr provided workshop participants with copies of the
following FooZ and Safety Council reports: Proposed Systea for Food
Safety & Assesmment, Final Report of the Scientific Cosmittee of the
Yood Safety Council, June 1980; and Principles and Processes for Making
Tood Safety Decisions, Raport of ths Social and Economic Committee of
the Food Safety Council, December 1979.
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IHDUSTRY'S RERSPONSE TO CONSUMER CONCERNS

Channicy He Lushbough

Vice President, Quality Assurance and Regulatory Compliance
!l.‘lft. Inc. *

Glenview, Illinois

Industry feels voluntary compliance is very important in
maintainiog product atandards. Although Kraft Co. has 10 full-time
iospectors, 1,262 govercment inspection visits were made to Kraft
plants and warehouses during 1980, or 10 timss ths number of in-house
inspections made. .In-house inspections are more detailed, however.

Three major issues are considered in this presentation:
(1) conmumer complaints, (2) out—-ol-specification materials, and
(3) serious product quality defects.

CONSUMER COMPLAINTS

Kraft Co. is in busineas to serve its customsrs, and to satisfy
conzumers with the consistent quality of its products. When a food
processing firm fails to satisfy individual consumers and zerve its
customers well, that business fails in its purposes. Should this occur .
frequently, permanant business failure will result.

Because consumer satisfaction and customer service are essential
to contimuing ssles and profitability, every consumer complaint must
veceive thoughtful considsration and sffective respouse. It must also
be reviewed within the company for whatever product quality
iaplications it may bear. A consumar complaint is a signal that
something may be wrong. It {s important to listen when consumers stop
in at a office or plant, tslephone, or complain in writing.
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I2 it is clear that a food product or its package has exhibited a
signficsnt quality defect, it is essential that it be obtained for
esxsmination and laboratory evaluation if possible. Bacause some foods
are perishable, the consumer may have discarded tha resmnants. 1f,
however, ths package is still available, the production lot code should
be obtained and shelf samples of the lot svaluated: I thare is enough
of a semple left after au in-house sxamination, several nonexperts
could be invited to try it too. Some flavors cannot be detected by all
psople. If the product bears such a flavor, and it is unattractive and
unacceptable to those who can taste it, the future sales and
profitabillty of thias product ure in jeopardy.

In short, consumer coanents on the quelity 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.
Bacause they serve as an early warning, consumer complaints marit
prompt evaluation. They may providae clues to significant product
quality defects which are apparent in the home, but which a quality
control program was rot designed to detect in the production plaunt.
Consumer complaints may thus lead to improved quality control
procedures, such as more extensive evaluation of shelf life samples.

OUT-OP-SPECIPICATION MATERIALS

Specification limits and acceptable ranges define the quality of
each ingredient used to prepara and proccss & food product. For
purchased materials, a company mey test svery lot for every
"spacification parameter when it is delivered and befora it 1ia used.

If a matarial has a long history of meeting all specifications,
quality control tests could be run only on every tenth lot, while
continuing to do cne or two check testa for identity and for another
fundamental charscteristic or two on avery lot. Eventually, however, ~
your suppliec could mistakenly ship a lot that is “out-of-spac”; or
much worse, & shipcant that is anothar material altogether and
nislaboled. .

Consider, for exsmple, an ingredient--a free-flowing, powder—that
when mixed with water urder controlled conditions is to disperse
wvithout lumps and n suspended after 12 minutea at rest. What if
this ingredient fails dispersibility test? Since it came from an
outaide supplier and dosa not meat specifications, the following
alternatives ars available: .

0 Raturn the shipment to the supplier, freight collect; or
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o “"Blend off“ this lot, mixing it in at a 5 perceant or
10 percent leval 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
mests all specifications. In thie case, the supplisr must be
informed of his product quality defect and assurances should
be obtained that this situation will not racur.

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 stcps must then be taken? First and most important, it must be
ascertained thet there is no health hazaxd associatsd with failure to
meet spacifications. One must be aqually certain that its further use
does not cheapen the finilhnd 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 materisls can be reworked successfully; (2) "blend
of £” the product, which may be less costly, even though logistically
more camplicated than rework; (3) downgrade the product to animal feed
when neither rework nor blending off yields a fialaehed product that
meats your spacifications; or (4) destroy the product, which is the
most costly and wasteful alternative. These a'ternatives essume, of
course, that specifications are drafted prope:ly.

Whenever specifications cannot be met routinely end repsatedly,
perhaps the spacs are impracticably tight. Administrative review and
internal controls on preparing end reviaing material specificetions are
exceedingly important parts of the whola process of establishing
finished product standaxrds and effactive quality control.
Specificetions should not be revised lightly.

RECALLS, MARKET WITHDRAWALS, AND STOCK RECOVERIES

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

The U.5. Pood and Drug Administration (FDA) has categorized the
increasingly sarious lavels of such defects es “stock recovery,”
*market withdrawal,” end "recall.” Stock recovery goes into effsct
when a defective product has naver 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
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flexible fila. Msanwhile, no shipments of this lot have been made and
ths atock is simply recovered from the warehouse for repackaging.

Market vithdrawal is initiated when a defective product has left
the nﬂmr'p control and entered the markatplace, end when the
product defect represents no significant hagard to the public health.
A product is defective due to ege, as for example bresd or milk, the
removal and return of such products from the atora shelves fit the
technical definition of market withdrawal. Stale bread or sour milk
vill not enhance a company's reputetion with consumers, but they do not
threaten health. To use FDA's terminology, the product defect that
leads to a markat withdrewel is not an “actionable defact” under the
Federal Food, Drug, and Cosmetic Act; that is, FDA will not take legal
action sgainet the product, or its producer or distributcr.

When & serious product defect occure involving a sigaificant
health risk or soms other "actionable defect,” a recall begins
immediately. If the risk is life-threatening, it must bs snnounced to
the general public, consumers must be urged to chock their pantry
shalves, freezers, and refrigerators.for the particular lot(s) involved
avd return all that is found to their recailers for exchange or
rafund. If lessor dagrees of risk to the public health are involved, a
product mey be recalled only from retail store shelves end back rocms
or perhaps only from the warahouses operated by the company's customers.

Planwsing for a Stock Recovery

Few quality control systems are complete, 100 percent ’
bafore-the-fact operations. In particular, evaluation of the integrity
of final packing necessarily occurs after the product is packaged. Or
for euch products as cottage chesse and yogurt, bactericlogy teet
results are available only two or thres deys after the product has be
produced, at the earliest. The occurrence of an isolated defect in a
snall proportion of a production lot is alséo common but infraquent;
such dsfecte slip through betwsen quality control samplas.

Regardless of the seriousness of e produét dafect, stock recovery
is rathsr simple, since none of it hae left tha producer's control.
Plenning an effectivs stock recovery requires:

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

© Good production rscords of how much of the defective product
was producsd and tha identity of each ingredient used in its
production.
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o Good shipping records: 1if e company oparates more than one
warshouse, 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 Market Withdrawal

In ¢ aarkst withdrauval, there is z defective product in cthe
markatplaue, beyond a company's direct, immediste control. Thie
praduct involves no health hasard, and, according to the FDA, tha
proluct dafect 1is oot legally “acticnable.”

In addition to tha basic requirements fur an effective stock
vecovery (i.a., good production lot identification, good production
rocords, and good shipping records) planc for rarket withdravals must
aleo include systems for:

o Defective product pick-up and rcturn. Depending on the
product, market withdrawals mzy ba routine and repotitious, as
they are, for exaaple, for fluid milk, bresd, acd baked
goods. Other market withdrawals cay be cxceptionzl and
infraquent, and product pick-up plarning for these is more
difficult and complex, bacauee thay nre not routina.

o Segregation of the defective product to vintuiza repoated
inspection and handling. Such & program muot te deeigned to
keep the defective product segregated in tha truck plck-ups
and in a storage area until disposed. Othoxrwioe, the company
wvill vaste time and money rainepecting and racugrogating the
defactive product, and acme of Lt way be redalivered to
customere.

o Dieposition of the defective product. 4s with otock ~
recoveries, final dispositiun will depsnd on ths opacifice in
ssch case. "Day-old broad" way ba sold to consumars ot
reduced prices; out-dated wiik may bs cold to farmers as
animal feed. Other food producta eay ba repackaged, reworkec,
or destroyed, dapending on the defect and the basic econoaicsd.

Planning for a Recall

In planning for a recall, it is important that every exscutive
understands that the entire future of the ccmpeny deponds on the
cutcome. When a good compauny inadvertently produces 2 product that
pocus a significant health hszard, the absolute first priority must be
the prevantion of further consuaptlon by consuaers. THE IMPORTANCE OF
SPEED CANNOT BE OVEREMPRASIZED.
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A priie ruls seems to be that all racalls begin on Friday
sfterncom at 4355 p.ae, and continue through the wsokend. Plans for
coardination asd cousuaicaticn must take this into f:il account; so
pizivus days ara not loat.

Plan 2o¢ & recall should include thess steps:

1.

&

3.

7.

15,
11.

Gather, rorrelata, #0d evaluate all known information on the
nature and extent of the reputed health risk.

If cho detsils availohie are not yot definitive, dcoide
winzher to proceed with an imesdlate recall or coutinue the
investigation.

Whan z company “scides that & recaii 1s essential to protect
pablic health, uGotify ©ll affecead company officials and the
givermesEi agency resprasible for Snod safety.

Naxt, potify and issua operating imstructions to all company
staft vho will halp exscute the recsll.

Immadiately aubaxgo all further asbipment and distribution of
the product 1cti{u) involved.

Prepare =ad i{caur o news release thut Amcludes details needed
for effective comauner response snd Jo7 protastiom of the
public health, cod cpecify how inguicics will be handled and
by whom.

Search shipniag records ond motify all customers by telephoms,
telegraz, ot persomsl visit that specified productiom lot(se)
arve beisg resalled.

If customers hcve molid the recalled product to their
commereial customers, it wust be tracked down!

Ravarsa the usual diotribucion system and return all products
recallod frexm custzoors and consumers to sposified
warebouss{n) .

Xeep a detailed log of time and cvents throughout the recall.

Conticue ord complete omgoing fnvestigations of the nature,
extazt, causes, and remedies, and of futur: precautioms to
m@',‘uﬁdo repetition of the circumstances that led to the
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14.

- 851 -

Make periodic recall progress veports to company officials and
the governmant agency responsible for food safety. All
communications should flow between one individual in the
company sad ons at the agancy.

Initiate an “effectiveness check” to determine how well
efforts have succeeded in removing tho recalled product from
the markstplace.

Finally, determine the ultimate diaposition of the recalled
product, so it does not reenter the channels of commerce and
again cause a hazard to health.

Thase 14 steps to an effective recall depend on having in plsce
effective plans for the six elemants essential to a sarket withirawel

outlined

earlier. Under the exceptional pressuras of an emargency

rqcall, not only do items 1-14 occur almost simultansously, but the
coapany's vecall coordinator msy quickly discover that many routine
company procedures do not fit the advance planning for a recall. For

exampla,

production counts say not taily with distribution figures.

Shipping cases, pallets, indeed, whole truckloads of ths product may
have “"disappeared.”

In developing recall plans, it may halp to:

1.

3.

4.

Run an unannounced trial recall at least once a ysar,
aspacially 1f thera has not been an actual recall recently.
When the trial recsll is over, evaluate what went wrong and
revise plans accordingly.

Retablish an ingredient tracking syates so :hat in the avent s
supplier recalls his product, evary lot of uvery product
containing the product can be identified by production lot
code.

Identify shipping containers not only rrith a product lot code,
but also with product plant, line, and hour. Then, if a
product must be recalled from a known, identifiable production
period, the scope of the effort is minimized.

After avery recall (and following every unanrcunced trial °
recall), reviev recall plans and revise theam to fit the
current facts of the company organization.



GOVZRINENT'S RESIONSE TO COWSUMER CONCERNS

Johne. Jo Slavice

Chief, Quality Assurancs Branch
Food Quality Assurance Plvision
Commodity BServices

Food Safety end Quality Service
U.S. Departmant of Agriculture

Two programs of the Food Safety and Quality Service (78Q8) of the
U.S. Despartmeat of Agriculture (USDA) use consumer inputs the laquiry
Response progras and the Meatborns Basard Control Canter progras.

USDA defimss "cousumer” &8 & purchaser of producta in the
marketplace, or recipient of 3mr-nt-omnul benafits. The latter
Iucludes oenbexs of the armed forces, patroas of school luuch prograss
and vomen's and children's autriticn programs, patisnts in hospitals
operated by the Veterans Adainistration, and immates of the federal
prison system.

INQUIRY RES"OMSE PROGRAM

The Inquiry Response Progras 1s operated by the Policy Development
and Public Participation Division (PDPPD) which has two brosd program
functions-~policy development and improvement of publie participatidn
1n the rulemaking process. For the first functiom, PDETD advises the
administrator of USDA through the dsvelopuent asd recommendation of
policy options relating to ovcrall F9Q3 program sctivities. Yor its
second activity, PDPPD uses the Inquiry Response Systes to obtain
public participationm. This systes has besn operating in the Washington -
Metropolitan ares and in California since September 1980. The systea's
efficiency was revisved 1a January 1981 and a decision to expand,
tsruinate, or modify the system 1s nov being uade. .
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The F8QS Inquiry Rasponse System was esteblished in 1979 by
Exacutive Order 12160, end provides “for the Enhencement and
Coovdination of Pederal Consumer Programs.” It vas finalized in the
USDA Consumer Affairs Plan, dated June 9, 1980.

The objectivee of the system are to improve the ability of F5Q8 to
respcnd to consumer inquiriee; to eetablieh procedures for racording
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
Preedom of Information Act or to satiefy requests from industry for
copies of standarde, 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 teleplone number has haen established and
publicized and will be manned by PDPPD staff. Further, each staff
director has established a contact resource persor whom “DPPD can
consult for information. PDPPD staff should tiy to determine why the
consumer called the govermment agency, which ¢jmnot provide any
financial relief, iunstead of celling the manufacturer.

Consumer Reponse Proceduree. All written inquiries should be
answered vith 10 days, and oral inquiries answgred withie 2 days. The
priority order of respouse should be alleged health hasards,
complaints, and requests for information. Responses answer quastions
directly and do not refer the consumer to another agency. Responses
are also followed up vhen policy chenges occur, when a.matter is under
continuing investigation, or when the inquiry mus: be referred to
another agency that has jurisdiction. Careful records are kept of all
responses.

Policy Development. Inquiries and concerns are trackad,
classified, and nn&yud for reporting to senior policy staff officials
who prepare appropriate policy.

Evaluation. The efficlency of these procedures are measured by
contacting consumers and interviewing them to determine that their
inquiries or concerns were adequately addressed.

Consumer RBducation. 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 foderal agencies.
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THE MRATBORNE HAZARD CONTROL CENTER (MHCC)

The Pathology and Epidemiology Division of the FSQS Science
program has operated the MHCC since its establishment in 1976. It
raceives reporte from USDA parsonnel, state health departments, other
federal sgencies (e.g., Food and Drug Administration, Centers for
Disease Control), and the public, and accumulates data on the public
health significance of illness resulting from meats. This computerizod
data system files and can sort episodes by type of contsminant, type of
food, suspected disease, geographical area, type of illness, etc.
Analyses are carried out on request.

The Inguiry Response Program of PDPPD receives input exclusively
from consumer complaints. It sorts by type of complaint, geographical
area, etc., but the material is not examined by epidemiclogists as at
MHCC. The two systems do not interact.
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COSMETICS AND THR CONCERNS OF CONSUMERS

John A. Wenniger

Daputy Director

Division of Cosmetics Technology
U.S. FPood and Drug Administration

Total consumer sxpenditures for cosmetics in 1979 ere estimated at
$10 billion. These reteil sales accounted for more than 9 billion
packages of cosmetic products which were produced in approximately
2,600 establishments. There are estimated to be more than 350,000
different cosmetic formulations currently on the market made up of
5,000 cosmatic raw materisls sad 35,000 fragrance components.

Cosmetics sre regulated by the Food and Drug Adainistration (FDA)
under tha authority of tha Yood, Drug, and Cosmatic Act (¥D&C Act),
particularly the color additives regulations, and by tha Fair Packaging
and Labaling Act (FPAL Act) of 1966, which provides that “packages and
their labels should enable consumers to obtain accurate information as
to the quantity of contents and should faciiitate valus coaparisons.”

The FDEC Act defines cosmetics as erticles applied to the human
body for cleansing, beautifying, promoting attractiveness, or altering
the appearance without affacting the body's structure or functions.
Soap is exempted from the provisions of the act. Articles intended to
affuct ths structure or any function of the human body, though often
promoted as cosmetics, are druge (and mey also ba cosmetice) and must
therefors comply with the mora stringsnt drug provisions. Toothpasta
eontaining fluorida is considered a drug, as is an antiperspiran.. A
deodorant 1s a cosmstic. Drugs must be safe and efficacious; cosmetics
nasd ba naither.
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The FDLC Act suthorixes FDA to promulgate regulatioms, carry out
exmminations and invastiga:ions of products, and conduct factory
inspections. Duly designated employees ere authorized to enter and to
inspect at reasonable timas and vwithin reasonable limits any factory,
varehouse, or establishmant in which cosmatics are manufactured,
précessed, packaged, or hald for introduction into interstata commerca.

The PFDSC Act prohibits the introduction into interstate commerce
of ‘any adulterated or misbranded cosmetic. The FP4L Act authorizes the
agency to publish regulrziions for the proper and informative lebeling
of cosmatics.

Contrary to widesprsad balief, there ia no statutory rsquirsuent,
as in the case of food additives, color additives, and drugs, that a
cosmatic product or ingredient be proved safe bafora it is introduced
into interstate commerce. Furthermore, cosmetics manufacturers or
distributors ara not required by law to register with FDA their
manufacturing establishmants, product formulations, or cousumer reaporte
of adversa reactions, or make available any data or information on
product safaty. Howaver, a large voluntary registration program
sxists. While manufacturere are not rejquired to report consumser
complainte, many do so voluntarily.

The burden of proof that a product ie unsafe and therafore
sdulterated rests with FDA. With tha excsption of color additives, a
cosmetic menufacturer may use assentially any ingredient or market any
commetic until the Agency can demonstrate that an ingrediemt or
cosmetic may be hazardous to consumare under customary conditions of
use. If the FDA wishes to remove & commetic from the market for lack
of safaty, it can do so only based upon a showing that the product 1s
haraful. If the FDA wishes to prohibit tha further use of an
ingredient, it must demsustrate that tha ingredient nay be poisonocus or
delaterious under the imtended conditions of use. When such proof is
available, the FDA may publish in the Federal Registar a notice of
rulemaking and propoee the banning of t sardous ingredient. The
public 4s invited to comment on the proposal, and the commante are
carefully evaluated before the final order ie drafted. The regulation
banning the ingredient ie then published in tha Pederal Register, and
it bacomes part of the Code of Federal Ragulatione,

Tha FDA cosmetics program reviews consumer complainte; meintains
the (voluntary) registriee of menufacturing establisiments, raw
materiale, and formulations; conducts surveillance of cosmatic products
and manufacturing establie'nante; conducts scientific research; aesists
vith promulgation of ragularions; and educates consumars snd industry.
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Researchers are now looking at the lomg~term carcimogenic effects
of cesmetics, particularly through skim penstration atudies. OSuch
stedies are wore sxpensive than ingestion studies used with other
substences bacause morc animsls are required.

Cosmetic imgredients presently prohibited include bithiomel,
hexachlorophena, mercury compounds, vinyl chloride, halcgensted
salicylanilide, and chloroform.

Current intereets of FDA cosmetics personnsl include nitrossmines
is cosmetics, microbial contsmination of mascara, carcinogenicity of
hair dyes, and injuries from nail preparations.
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- JOSTHARVEST TRANSPORTATION OF FOOD

Mahlea £. Burmette

Executive Officer

Vatienal Mutrition Consortium
Washisgton, D.C.

The Repubdblic of Chima is now assessing food safety amd
establishing regulations in a manmer similar to a prucses undertakea in
the United States over the past 15 years. In the late 1960s, two
assassnsats of our foed systsm were made from fara to comnsumer, and :
discrepancies wers disesvered. A sumber of landmark satisns were takea
by 'the Toed and Drug Adminietratien (FYDA), the U.8. Departneat of '
Agriculture, and othar agemciss to improve the overall saaitation cnd
safety of our feod syetem. No nov laws or regulations were writtes and
no new ageacies aresated, and sens geod manufacturing practices wers
promslgated. Basically, better organisstioa and improved enfercsmsunt
resulted. The DA did a very gecd jeb of emcouraging the food imdustry
to take a more active rols in developing food protection systems.

Ons of thn first eystems implensnted to improve feod safety and
sanitatien in the United States dealt with uss of food manufacturing
practicess. U.S. lawe also provide authority to regulata the way focds
are hald, ia particular, sanitation fer food distributiocn ceiters and
warehouses.

The ROC currently has lawe that cover Zood manufacturing and food
holding. Newsver, im both ths ROC and the United States no matter how
clesaly or safaly food is manufactured or stored, if the trsasportation
systen is not safe, safe food will not be delivered to the conswmars.
BOC food lav makes mno direct msatien of food transportation, and U.S.
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_foeod law does met make much mestion of food transportation.
Transportation was the last major issue to be treated by the Food and
Drug Adniaistration.

In 1974, a growp of trade associations representing food
manufacturers, shippers, distributors, and retailers waes formed to
" cemsider foed transportation safety. After much discussion, voluantery
Traneportation Guidelines ware endorsed by the American Fsed
Manufactursrs Associetion, Inc., the Association of American Railroads,
the, Associstien ef Food and Drug Officiale, the Association of
Oparative Millers, the Cooperative Food Distributore of America, the
Crocery Manufacturers of America, tha Mational-Arerican Wholasale
Crocers' Association, and the National Association of Food Chains, in
cooperation vith the Pood and Drug Admimistration.

U.8. lav gives some control over food trsnsportation to varicus
sgencies including FDA, the Depsrtaent of Agriculture, the Dspartment
of Tzansportstion, and the Depsrtment of Defensa; however, thare sre
soms sress in food transpcrtation ovar which no govermment sgency has
any legal control.

Most food transportstion regulations arise from the clsuse
prohibiting food adulteration, including holding food in a mannaer where
it wight becoms conteminated. This section of the U.S8. food levw is
strong because it doas not require ths agancy to prove that food is
contsminated. All that must be proven is that food was held in closa
proximity to microorganisms, rodsnts, insucts, or othar pests., and thet
they may have gettea imto the feod. The holder of the food can be held
crininally 1iable and the FDA cen seise ths food. The FDA need not
wvait until after an accidant has happansd; it can seizs the product and
take action against the owners or storers beiore a problem occurs.

Arother clsuse in the Food, Drug, and Cosmetic Act eismpts common
carriars from 11ability under the ect when they era acting solely as a
common carrior. Thie protects transportetion companias who do not
handle the food in other ways. This clause had bean interpreted by
lawyars of railroads and trucking companiss to msan complete exemption
from the Pood, Drug, and Cosmetic Act. No common carrier had been hald
1ieble for contaminating food from ths first law in 1906 until the Penn
Centra. case in 1979. Tius thers ware provisions for dealing with food
contaminated in storage or manufacturing, but whila food was moving
arourd the country, thers was little thut could be dons. With a
growing urban population, more food being shipped, and diffsrant types
of vehiclss and containers, control of the vehizcles, as wall as of tha
packages, is needed.
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The 1979 Penn Cantral case involved using a railroad car resarvad
for transport of food aa transport for a chemical. &hen the car was
later returasd to ita ragulsr status without claaning, ths chamical
rasidue contasinated dog food ingredients:. Tha Pann Cantral Railrcad
vas hald criminally liabla becausa it caused tha contamination of
food. It is dabatabla vhatliser thay would have ascaped liability had
the Voluntary Transportation Guidelines developad by the groups listed
ebove not existed.

The Cycle of Liability section compensated for the daficiency in
U«sS. laws and regulations by esteblishing a ayotem under which someone
sust be held 1liable. The manufecturer has a rssponsibility to ask for
the proper vehicle. Thae carriar is responsible for sending a cer
sultable for the load intended. It is the manufecturar's
responsibility to exsmine the cer to make sure it is clean and empty.
(In the Pann Cantral csse, however, lisbility wes found to rsst with
tha carrisr.) Rasponsibility for loading and sealing carriers ie
assignad. The carrier must handle food proparly in tresnsit. It is
illegal to ship caustic chemicels and poisonous matsllic selt items in
the sams truck with food, but it is very herd to stop this practice.

As a raoult of thias court cesa, U.S. cerriaers are now taking their
liability sariously. The ROC should also consider methods to pravent
contamination of food during transportation, in addition to considering
food additives, processing, good menufacturing practicss, quality
control procedures, export licenses, and inspection procsdures. As
more processed food 1s used, consumars have less control over what they
est. Spascialised procsraing with several compenies making perts of a
produat end transporting ingredients batweem cities requirs transport
regulations. )
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GOOD MAMUFACTURING PRACTICRS

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

The United States doas not yet have official approval for its
proposed “usmbrslla” good manufacturing practices (GMPs) for the food
industry.

QiPs address quastions of safety, sanitatiom, and adulteratien.
Ia the United States, most concern is with microbial adulteration,
whareas the ROC may be concerned primarily with other types of
adulteration.

The 1938 U.8. Yood, Drug, and Cossatic Act gave the U.8. Food and
Drug Administration (FDA) the authority to astablish reasonable
sanitation standards for the production of food, drugs, and crsmetics.
These statutory provisions daefined the conditions under vhich a food
was considersd adulterated. They were added to expand the agency's
basis for initiating enforcement procesdings and to provide coatrol
muchanisus sgainst insanitary and contaminated (sdulterated) foods.
The YDA has used its inspection authority to (1) prevent the
introduction or delivery for introduction int) interstate commerce of
sdulterated food, or (2) to prevent adulteration of food while 1t is
being held for sale after shipment in interstaie commercs.

Under section 402 A.3 of the act, food is deemsd sdulterated if it
actuslly consists in whols or in part of any filchy, putrid, or
decomposed substance or if it is otherwise unfit for food. Moreover,
under section 402 A.4 of the act, food 1s adulterated if it has been
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prepared, packed, or held under insanitary conditions whereby it may
have become contaminated with filth. Tt does not have to be proved
thal: the food ie contaminated; only the chance or the probability must
exiat. On the basis of evidence gathered during inspections, PDA uses
its lcogal authority to go to court to seize the adulterated food, to
prevent its ohipment or sale, or to have the parsons adulterating the
food criminally prosecuted.

The number of inspections and court actions instituted by the FDA
has varied over tha ycars, in part because of the vast aumber of
products and parties regulated, but FDA now conducts approximately
20,000 food establishuent inspections each year. 1In the late 19603,
FDA ceased relring exclusively on case-by-case litigation and adupted a
combined policy of promulgating regulations, relying on self-regulation
by the industry, and, within the limits of Tesources, enforcing
regulations when the industry failed to comply.

In 1967, FDA proposed regulations to establish current good
manufacturing practice criteria for the msnufacturing, processing,
packing, or holding of food to bring about coaplience with Section 402
A4 of the act. In 1971, because of comments and at the request of the
General Accounting Office, FDA inspected 97 food mannfacturing plants
of all typas sslected 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 YDA
then initiated a series of actions to improve conditione in the food
industry. Meetings were held with representatives of various segments
of the food industry to exchange idesus and gather information for
developing improved good manufacturing practices.

Based on these discussions, the FDA proposed GMP regulations for
cocoa products and confectionaries known as the “candy GMPs.” later it
proposed regulations for bakery foods, tree nute, and peanuts. FDA
selected thase fooda because representatives of thass industries were
cooperacive and reprasent a cross-section of the U.S. food industry.

The GMP regulations for specific seguents of the food industry
vere proposed as complementary provisions to the “umbrella” GMP
regulations for the overall industry. Industry-specific GHPs deal with
personnel, plant conatruction, and sanitation. The FDA is now vaiting
for approval of the umbralla GMP regulations following industry
comments. The umbrella GMP aitempts 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 vholesome. The
CMPs revise and update the requirements for plant personnel, plant
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design and construction, sanitary operations, facilities and controls,
equipment ard utensils, regulating acd recording controle, processing
operations, and coding and record keeping.

The FDA commissioner is authorized to icsus arnd enforee
regulations as necessary to prevent the intreduction, transaiseion, or
spread of fncd-borae communicative diseasas froz cne state to another.
This authority is designed to elininata ths introduction of diceases
such as typoid and must be exercised upon 2 diocese~causing substance
within the ztate where tha food is manufactured, procesocd, or atored.
Because of ths nationwide interrelated structure of tliea food industry,
communicable diseases may, without propar intarstats controls, spread,
as indiceted by annual U.S. Centere for Diseane Control (CDC) reports.

The basic rules for sanitation and cleaniness of buildings,
£ixtures, and other phys.lcal facilities and equipment and utenalls
require general maintenatce, control of uninals end ochar pests,
sanitation of equipmeunt ani utensils, snd storage and handling of clean
equipment and utensils. The proper uae of cleaning ceoupounds,
sanitizing agents, and pesticide chemicals to protect raw packaging
msterials and finished food from contamination is deseribsd. Tha
minimally acceptable adequata sanitary facilities and accommodations
for all food processing operations aru listed. Thesa include, but are
not limited to, the water supply, plumbing, souerage dicposal, tellet
facilities, hand-wvashing facilities, avd rubbiah and offal diaposal.
There is & paragraph prohibiting the boakiflow or croos connsction
betwcen plumbing systems that carry uster for food processing usn and
ths piping system that discharges wastu vator or sewarage to pravant
spread of filth or disease-causing microcrgenicze througheut the
sanftation facilities. These principles are applicable to all food
handling operations.

The industry comments on the prepescd umbrella CiPs were useful.
Items criticized or thought teo restrictive ware blanching ond the
definitions of “corrosion free" and “lot.” Hzms questioned che
definition of "food processing plant,” which wao esgentielly
“factory.” Some thought that warehouses were included.

The definition of microorganisas of public health significance ard
what should be done to prevent tha growth of nicroorganisas vas algo
troublesome. A number of industry rasponges stated that it aight be
impossible to prevent the growth of microsrganinms and perhaps the
intent of the GMPs was to minimize the growth of food polsoning
microorganisas. :

Requirements for the use of separate rocle varous partitions for
some types of processing must still be resolved. The frozen food
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infuetry criticised the propsued requiresiant for siunimum temperstures.
foaplisnce wich the reguircucnt may be uccomplishad by any effective
aeone including maintaining refrigeratsd foods at 45°F (roughly 7°C) or
below, saiutainiag fosen foods at 3°F, cr! saiataining hot focds at
220°0 (60°C) o meve: Comtsnis were alen roceived om coding aud
vscord~kesping requirensats uod recall follow-up procedures.

1t e hopod chac the FLA will approve ths proposed umbrells QiPs
in 1931, :



LON~-ACID ASD ACIDIFIED FOODS

Bobert N« Schafiner ’
Acsociate Director for Technology
Fuvesy of Fodds

U.8. Pood and Drug Administratioa

Fros 1900 to 1970, 473 cutbreaks of botulism ia home camned

food and 62 outbreaks imvolviag comsercially processed

acid foeds ocsurred im the United States. Although chis is almost
0 to 1 ratic, commercial food casss may iwvelve meny peoples. In

ot

971, two serigus botuiism cases received s great desl of publicity and
Sad a subgtantisl effect om ssles. Ose case Anvolved & ssell sowp
cenpany, sad the other the lo t UsSs seup manufastuver. As & resuls

of the desth and recalls by thess cases, the National Canmers
Association petitioned the Vood and Dreg Aduinistration (FDA) to detail
guidelines on production of canned low-acid focds.

DA officials felt the bast way to accomplish this wes to iesue s
good sanufocturing practice (Qr?) reguistion with the effect of law.
In 1973 and 1974, proposals were nade and regulations weat isto
affect. UFDA found that come parte of the regulation could bo
tmproved. Ia 1976, lew-acid caaned food regulations vere sepatated
frcm the acidified product regulstions. Hany acidified products wers
not safe Wecsuse the pH of the products had mot been lowerad to 4.6.
Two sev regulatioas went iato effect im 1979 covering ths emsrgency
parmit coatrol aspsct of record keeping and making those records
available upon request to the FDA. Thers are mow 3,000 firms
regietered and 125,000 processors heve filed with the FDA.

Low-acid canmed food regulations require that the products be
prepared and packed in contaimers 1a such a vay that they can be
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adequately processed, that cthe heating process be dasigned by parsons
vith expert knowledge of thermal processing requiressnts, and that the
heating process achieve commercial sterility. Thay also require proper
design, controle, and instruments for all of the common reatorting
systems being used end operating practices that will provide the
necessary ssfety. Records s ust be kept of all coding, proceseing, and
container closure Iinspections so that sanagement can reviev tha racords
to assure comaercial sterility prior to release for shipment.

If a processor finds from the records that a retort load is
underprocessed, he aust either reprocess the load or sst 1t aside for
evaluation. 1If it does not present a health problem he may ship it.
1f this cannot be done, he must destroy tha product. Container
closures must be inspected to assure that containers are properly
soaled.

Supervisors of heat processing operators and the container
inspectors must receivs instruction in a school approved by FDA. FDA
has collaborated with other countries and has included foreign food
safety personnel in training courses.

The most frequently reported devietions from the GNP, based on
several thousand FDA fnspactions since 1973, ere (1) inadequate,
incomplete records that are not properly signed or inspacted;

(2) reglstration and process filing forws that sre inccaplete and
sometimes nonexistent; (3) process deviations that have not been
adequately evaluated to determine whether a public health hazard
exists; (4) faulty tempersture recording devices; (5) adequacy not
verified; (6) improper venting of the retort; (7) initfal tempersture
not controlled; (8) inedequate retorts; (9) rafersnce thermomsters not
in conplisnce; snd (10) criticsl factors not coatrolled.

In order for their products to be accepted for importation into
the United States, foreign low-acid canned food producers must register
with the FDA. Regiatration raquiresents include the neme of the
product, ths manufacturer's neme and address, and aven the can size.
The processing method used must be on file. Products must not be
under-processed or abnormal, nor should they contein more than the
allovabls amount of filth. 1In some cases, decomposition and
contemination have been problems with imporcs.
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" ACTIVITIRS OF THE MATIONAL FOOD
PROCESSORS ASSOCIATION

Allan W. Matthys .
Director, Labeling and Fnod Standards
National Yood Processors Associastion
Washington, D.C.

U.S. industry must meet mumerous requirssents to comply with
federal regulations. One critical factor im compliance 1s supplying
food. processors—-including top management on down to the retort
operator=-with current information on thess requirensnts.

Ragulations require that retort operators and eupervisors attend a
process control school. The National Pood Processora Association
(NFPA) (formerly the Mationsl Cannsrs Associatiom) or its subeidiary
tha Pood Processors Iastitute publish a mumber of pasphlets. “Better
Process Control Schools” lists NFPA schools providing imstruction for
operations supervisors. Instructors for thsss echools are dravn from
the Yood and Drug Administration, sslected universities, the Food
Processors Institute, the NPFA, and industry. This year, NITA is
organizing 10~12 such schools around the United States.

NFPA also issues booklets on federal regulatory developments.
Schools ars organized for middle to upper management which must keep up
with government regulations. Other WFPA publications amd courses cover
statistical methods for statiaticsl quality coatrol systeams, principles
of thermo process comtrol, and principles of food procassing
sanitation. MNFPA works with industry on research projacts and has
laboratories in Hashingtoa, D.C., Berksley, and Seattle. EKach
laboratory holds a “"ressesrch highlights" mesting once a year to discuss
ressarch being conducted on behalf of industry.



NFPA training materials for low-level employses include text/slide
prasentations on can handling, quality control, avaluation of can
doubls ssams, retorting and glass contaiuers, and goocd manufacturing
practices. NFPA booklets also cover process certification and
avaluation for low-acid canned foods in glass containers and for the
basic commodity groupa, such as peas, bsans, and corn. A sisilar
booklet deals with metsl containers. These booklets are developed by
N¥PA with cooperation from industry and canning companies.

Plant personnsl sust be able to evaluate problems as they occur or
have a place to go for quick information. Ths WFPA, ss a trada
association, partially provides this service for U.S. industry. Many
large compsnias have their own labs and cen handle their owmn
evalustions; NFPA provides the service for smeller operators. A
hotline for action, iadvice, svaluation, atc., is accessible 24 houre
per day, 7 days per waek.



ENVIROIMRNTAL CONTAMINANTS
. Edwin Johnsoa
Beputy Assistsnt Administrator, Pasticide Programs

Office of Toxic Substances
U.8. Environmsntal Protection Agency

The Environmsntal Protection Agency (EPA) regulates pesticides
used on food, not food itaself. RPA is concernsd with praveating
contamination of ths raw food commoditias.

Sources of contamination incleude permitted pesticides, illegal
pasticides, envirommental residues such as kepomas, cheaicsl
contaminants such as polychlorinatael biphenyls (PCRe), asgricultural
residuas such as salts from irrigation, and fumigants used in
tracsportation and storage. EPA uses a four—part control strategy
outlined below.

PREVENTIVE CONTROL

Preventive control, tha most effective part of the otritegy,
includes registration and premarkst clearance of pesticides,
establishmant of tolerances, and riek/bensfit considerations. EPA
preventive regulations also include policies for rotation of crops,
education of users and food procassors, and establishment of standards
for record kaeping.

MONITORING OF COMMODITIES

RPA cooperates with other agencies including state govermments,
ths Food and Drug Adainistration (FDA), and the U.8. NDepartment of
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Agriculture (USDA) to wonitor food commodities for environmental
contaminants. Surveys used include RPA/state monitoring of pesticide
use and misuse, tha YDA RAC and market baskat surveys, and the USDA
msat and poultry inspections. The CODEX system is used to define
odibles commodities end crop groupings for international standerdization.

RRSPONSE TO EPIS0DES

EPA response to contesmination episodes is designed to minimisze
risks quickly. Clesan-up of wEste disposal sites end spills, end, when
nacessary, enforcament by destruction of contaminated crops sre part of
RPA's response to contamimation episodes.

INTERMATIONAL COOPERATION

FDA surveys at ports and borders are used to monitor pesticide
lavels of imports. Exporting countries should elso monitor levals in
commodities being shipped abroad. CODEK tolerances ars being used, and
imported pesticides muet be registered with EPA. Since 1978,
pesticides axportad from the United States have cerried specisl labels
and notification such as “not registared for use in the U.8."

Consumers can do batter to control contamination of raw crops.’
However, they should bear in mind that not all pssticides are
detrimental to health (dossge levels are often the most important
determinant of potential harm) and that pesticides are used to improvs
the cosmetic qualities of food. This would not bs neceasary if
consumers would accept wvholesome food less than perfect in appesrance.

\
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THE ROLE OF EPIDEMIOLOCY AND RISK ASSESSMENT

Frask Covdle

Chief, Rpidemiology

Bureau of Yoods

Ue.S. Food and Drug Adsinistration

Epidemiologists form a distinct part of preventiwve medicine and
ere interssted in the distribution of dissase within populations end
determinents of the differences is distribution——that is, who is sick
end what made them £1l. By studying the etiology of disessa tbsy hope
to discover new ways of prevesting it. The spidemiology unit of the
Us8. Pood asd Drug Aduinistration (FBA) works with other federsl
agencies, universities, and state haalth departmants. Tgure 1 shows
the orgenization of this unit.

Information exchange with scientists all over tha world is
important for epidemiclogists; the best way to obtain such information
is not from writtem ‘sources, but through personal relationships with
scientists in othar countries.

PCB CONTAMIMATION CASE

A 1974 enviromments)l accident involving polybrominated biphanyl
{P23) 1llustrates the human element in such events. This accident
octurred in Michigan at & chemical company that wanufactures
Mutremaster, & dairy fead supplement; and Firemaster, & fleme retardant
contaiding P3B. During the summer of 1973, the company packaged both
~produéts in 50-pound brown kraft bags, stenciling the nama of ‘the
_‘product on tha top of ths bag. After ths top of the bag was pulled off
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thare was no way to know what the contents were. Many people probably
did not look st the name--they sav "master” and assumed they had the
correct product. As & result, an unknown numbstr of pounde of flame
ratardant were substituted for dairy feed supplement i{n the menufacture
of dairy feed.

Barly preventive action could have reduced the effort needed to
clear up the problem. Howsver, FDA did not hear about the
contamination until 1974 because the farmers first tried to handle the
problem themeelvas, then through the state department of egriculturas.
When identificatiorn of PBB was finally mada, humen exposure wae limited
to perhaps 10 countiea in Michigen. Farmers who had the contaminated
food may hava blended it end sold it eround the otate. Probzbly
8 uillion pesople in Michigen heve bsen exposed to the PBB in tha flame
retardant.

When FDA became involved in 1974, it initially trird to find out
something about the toxicology of that clese of compounds. Two enimal
studies had been conducted by the chemicel companies that had hopad to
produce PBB, but toxicity problems repidly turned their interest away.
Dats from their studies were never published, but they were willing to
share the deta with FDA. FDA then tried to predict from PCB episodes
vhat might heppen to individuals exposed to polybrominated biphanyls.

Tha initial action taken by FDA was based on the “avoideble
adulteration” section and producte with detectable levels of PBI wara
esized. Tha FDA, the National Cancer Institute, the Mstional Institute
for Envircomental Health Sciencee, tha Centers for Disesase Control
(CDC), tha Ruvirommentsl Protection Agency (EPA), the Mational
Institute for Occupational Safety and Health (NIOSH), the U.8.
Dapartuent of Agriculture (USDA), end othere have spent large sums
tracing people in Michigan. While thera vas evidance that some psople
on heavily contaminated ferme may have consumed es much as 9 1/2 grams
of fleme retardant--s fairly substantial dose for an individual ovar a
period of time--case control stuwdies, cohort studies, prevalence
studies, snd descriptive studies have been unable to identify any
edverse health effects from this exposure. Rodente are very
susceptible to the toxic effacts of halogenated biphenyls, both PCBs
and PBBs--this case illuatrates the problems of extrapolating animal
studies to humans.

RISK ASSRSSMENT

The decision-making process for regulatory activities dealing with
safety issues is a difficult and often unappreciatad effort.
Scientifiec uncertainties often require that queetions of sefety be
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azswered without sn adequate scientific data base. This is
particularly trus in the case of eanvirommental contsainants where human
axnposure has never before occurred, and wvhare animal toxicologicel data
B4y ba scarce if thay exist at sll.

Much of the information concerning the toxicology of various
chamical substences has baen obtained from snimal experiments.
Traditionally, regulatory agencies have used the information obtained
in these expariments to avaluats hasard and predict safety in humans.

Recent efforts have besn directed toward design of a combination
of studias thet will more reliably asaesa the risk of disease and
mortality in human populations during prolonged exposurs to = range of
chenicsl residuss. Animal studies fail to account for the wide social,
bashavioral, and biological variations that characterize human
populations, vhich can be properly ascertainad only by using
epidamiologic teachniques which pemmit direct msasurement of
responsivensss to toxic agents in humans. From this point of view, the
consideration of epidemiologic informstion in bhoth design and anslysis
of chronic toxicity studies is essentisl to the accurste evaluation of
the long-term risk of toxicity in humsn populations.

Parhaps the most important use of epidemiologic data is in
providing approaches to adjusting for differcuces betwaen animals and
humans in biological responsiveness and sensitivity to potentielly
toxic substances, and for assessing the effects of the many confounding
variables that characterise human populetions, vhich cennot be
accounted for in controlled animal studies alons.

Steps have been outlined by which apidemiology and toxicology can
interact to provide methods for estimating human risk from
environmental chemicals during prolonged low-leval exposurs (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 astimate the incidence of disease associated
with prolonged axposure to a toxic agent sccidentally or in an
occupationsl sstting. The sacond step uses spidsmiologic studies of
highly exposad human populations in the design of chronic toxicity
studies in animals. The purpose of these studies is to construct
dose-rasponse relationships for the digesse or condition identified in
step one ovar a range of concentrations including ths levsls to which
highly exposed humans have been subjected. Such studies should
norsally comsprise saveral species of animals, including, if possible, a
non~xodent species. The third step involves making corrections for
diffarences in species responsivenses to the chemical agent being
investigated.



- 75 =

One of the most difficult problems in using animal dose-rasponse
data to estimate incidance of toxicity in humen populations involves
the fourth step of the assessment procedure: «xtrapolation of
doss~rasponse relationships from high- to low-dose lavels. Once the
animal model has been adjusted for species differsnces in biological
responsiveness, and the dose-response relationship has teen
extrapolated to ths low-dosa region using an appropriate stetistical
technique, the fifth step on the risk assessment procedurs can be
performed. A modifiad animal model is used to estimate human incidence
at community exposure levals. This procadure also raquires an
assassment of the size of the population at risk and the average
concentration of toxic gubstances to which this population is
continuously expoeed. BSuch astimatas are, in ganeral, quite difficult
to obtain accurately end must include ambiant air measurements as vall

as determinations of the concentrations of the substance in food and
wvater.

The final step in this procedure involvas confirmation of risk
predictions made from animal models using epidemiologic techniques.
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CHEMICAL CONTAMINATION--PCRg

Ronald B. Engel .
Deputy Administrator for Science
Pood Safety and Quality Service
U.S. Department of Agriculture

.

The U.S. Dapartment of Agriculture (USDA) 1is responsible for meat
and poultry inspaction. The tolerances and action levels for various
substances are set by either the Envirommental Protection Agancy (BPA)
or the Food and Drug Adsinistration (FDA). The Pood Safaty and Quality
Sarvics (F8Q3) of the USDA actuslly conducts monitoring and
surveillance, and reports its results to the respactive agencies. USDA
determines vhat action to take.

Polychlorinated biphanyls (PCBs) are part of a broad group of
o~ganic cheamicals known as chlorinated hydrocarbons. Raserrch into the
effects of exposure to PCBs has yielded dats indicating that these
substances can cause health disorders including reproductiva failure,
gastric disorders, skin lesions, and tuwuors in laboratory animals.
Studies of human axposurs to PCBs at levels much highsr than those
encountersd in the case to be described have indicated a high incidence
of ekin disorders, digestive disturbances, jaundice, throat and
respiratory irritations, and eevere headeches.

These chemicals were produced in the United States from 1929 to
1977, primarily by the Monsanto Corporation. They ware for the most
part used in closed systeme in electrical transformers, capacitators,
heat transfer eystems, and hiydraulic systems. Hhen they were legally
marketed, PCBs wers commarcially attractive due to their high degree of
chemical stability, low solubility in water, lov vapor pressurs, low
flammability, high heat cepacity, and low electrical conductivity.
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In a 1979 PCB contsaination caze, USDA found many woeknescas in
its monitoring and surveillance program. It is very importent to have
a “"preventive medicine” approach to contemination, and in cthe 1979 case
USDA found that it had a very poor preventive wedicina posture. A
second case of contsmination occurred after USDA had an improved
interagency team in placs.

USDA's National Residue Program wzs founded in 1967, but its
origins cen be found in two related hiscorical trends that cocurred in
the period following World War II.

The firat was the “toxics revolution” in imerican npriculturs.
The discovery following World War II that pastictdes zuch as DDT could
be used to destroy certain insect posts of plonts kiedled the inkerest
of agriculturalista. Scientists ard tachnclegiste racpoanded to the
problem with ingenuity, and daeveloped & whele hisce of chaemical
eclutione to fara problems. Not only DDT, but other hydvocarbons such
as chlordans, heptachlor, dieldrin, and aldrin wers intraluced and ucad
widely to combat pssts. Drugs such ao penicillin, seraptenycin,
tetracycline, and various sulfas ware fod ¢o animals to praveni dicsase
and promote growth. As a result, Aasrican agriculturs beceme dopendent
upon pesticides, drugs, and other chemicals to maintain high levels of
production.

The eecond trend was the developaent of new anslyticel techniques
capable of detecting low levele of chemlcal rasiduala in food. In the
late 1940s, the techniques for detecting rgseiducs in foold ware quita
rudimentary. Today very sopieticated instrurezntation £a used.

The liational Reeidue Program ncy has a budgat of $4.5 milliou, and
a staff of 50. In 1978, approximsately 25,000 ssmplon of mcat and
poultry were tested for the presancs c¢f 43 chenical rasiduna., bespice
thie growth, the prograa still does not provida the coversge it should
to protect adequately the American psople fres potentislly dengerous
chemicals. It is impossible to test every carcass going through the
slaughter plante. Therefors, a statiskical msapling of naat and
poultry products is used that gives 935 perccnt confidenca that the
violation rate ie less than 1 parcent.

The National Reeidue Program is relatfvely yonzg cud still
developing. Its future devalopmsnt wiil dzpend upon continuzd public
recognition of the critical nature of chonmical residues in Food, wiss
policy choices, and the imaginative application of unew technology. The
recent PCB incident in the western Unitad States provides scme
important lessons that will help guida such dsvelopment.
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197 2C3 QOITMINATION CASE

In Jume 1979, poulity sampiss wers takea by a USDA imspector im
ths morthsst Uuited Stacus z:d procsssed sormelly-—frosen storage,
shirment to & GIDA laboratery, analysis, and confirmztion. By the end
of he process, ithe presevzi u¢ PCB 1ia the tissus had been confirmod.
Seme of the z:zoscas for e delay Vere that 1K8pectors wers a0t aware
tho preblem existcd, sad .r:a 1adoratery techmiciass rao imto some
analyticsl preblec:~:t1n idcaeify cthis PCS 13 separate pesks had to be
L{eslatad, takims qluskle tice asd sdding to the problea. Ia
Sepcemter, after the PC3 wzo idestified, imspectors wemt Dack to the
yoching company and found the! an unuaed clactrical traasformer stored
4n 20e nlding ares foir {medible praduzta had bean dauaged by a
txseter. Ine conling systen dad Tuplured, and 200 gallons of CB
susiing flzids leaked cmto the flovor amd ram into & pool whore fat wis
sikicned off. PFOW sventually ended up 1n meal used in manufacturing
fosd.

Ons thoussad four huadred companies werv {dentified as having
toceived the mesl and wers ilacorperating it fato their feads. Tveaty
states and twe foreign countries were iavolwed. The clesam-up wie
leagthy and expravive and favolved cousidersbls effort by FDA, USDA,
RPA, sta’e govaramests, isdustry, asd producars. Over 2,500 samploe
vere clotied for PCY, U2D4 rosources were taxed to the limit.

In analysisng this case, U5id Ldemtifled sevenm arezs chat meeded
iaproveseat. Neither USHA empluyias mor the gemeral public were
ruffictencly Jomsciaue ¢f che psteatial bsuslth pr “icms that esn arise
from sevircomeatsl conteatinantz like PCi. USDA 4.1 aot have authority
to decziu products to gheveat coscize. TheTe were o areas for
quaranicins oad destructiom. Tia ounrie collection and anslysis wers %o
large and intensive that laboratoriscz wevs oot atie to headle it.

Thare was oo system for dictributica of data to anzension wvorksrs,
state offfcisle, 5DA, EPA, and USDA regiceal ofifzislo. o
certification program existed to allcy uovameay of meat s¢ poulery
proven cleam—ft hai to b hald--mscesaitatisg cavalopasut of 8
certifisation program on the spot. Pederal/stots vulatiow~ thought
good utved to be poor whea LC was difficule to Cind smyone with
raspocsibility for eustgoncy operations. Menagemsst of the prolliom was
+stTiriiy on 8 crisis basis~=hour to hour, dsy to day, snd wesh to week.

1f pioat managoseat hal bean swars that s leaking, brokea
traesfoimer might conteainate feed the opiicde night bave been
prevanced. 1t is wiry laportant that sll plaat parcerzel be awars that
conteriuation by chemical residucs can be essily praovented wich
rsasonable care.
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Pollow=up

Since 1979, USDA has undertaken an education program——it has gone
to the general public and axplained the potential health problem of
residuas, the reaidue programs, what tolerances mean, and vhat action
level means. USDA inspectors and extension personnal have worked wich
producers and farmars, particular), oo record keeping. USDA has sec up
en office for emergency prepearedrass, vhich has eliminated lack of
coordination smong agenciss. Whan an aleri is received, USDA contacte
EPA and DA and their emergeacy groups work with USDA's. One person
acts as ¢ tean leader for emergenciea, with authority to call together
a team froa the agency--including microbiologists, chemistas,
epidemiologista, or field inspectors——and to set up a conirel point.
Legislative problems regarding quarsntine will take longer to solvs,
but 1f problems are caught early theae measures are not so crucial.

This nev Contamination Response System (1) establishes the
conditions that will crigger a prescribed set of actions designad to
deternine the extent of the contamination; (2) lsys cut step by step
the process by which USDA vill proceed from the initial detection of an
environmental contaminant to a full sobilization to control and
eliuinate 1it; end (3) lists the epecific responsidilities of each FS0s
component for each stage of the process.

1980 PCB CONTAMIMATION CASE

In February 1980, another kind of PCB vas discovered in swine
tissue in tha southaastern United States. The Contamination Response
Syatem vas iaftiated the same day the contsmination was discovered, and
& press releass went out almo.t imwediately. A comsand center vas set
up vwithin 100 miles of the area of contaminstion by the following day.
The prass releass provided formers vwith partinent informstion and
advised thes to chack with extension specialists or call the command
center toll free for finformucion about the contamination oucbreak.
County extension sgents and svine spicialists visited farmera. Animsls
suspected of having F'CB verc tested fres of .harge. Monitoring and
surveillance eround the sres were increased t. detarmine the extent of
the problem and dGetect the source.

Soms 30 years before, a lsrge industriel company had sprayed an
adhesive coutaining PC® oa tar-1ike ssterial and used it on a steel
buflding. The building was later torn dowr. and piled in a far corner.
Farts of it were sold to locsl people, and parts of {t given to
vorkers. The material found tts vay into hog pena and chicken coops
vhere pigs and the chickens gnavad and pecked on it. There were some
very high levels of PCB tn the animals and, once inside the body, PChs
very aeldom disappear.
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The dissovery and clecn-up )rocess im this case took one moath,
Mo one ¥as harmed finsacislly, ard mome of the fermers sating the pige
wvers harmed. After aniaals ware tested, farmsers could decide whether
or sot te ant their homo-slaughtered animals. A major crisis wvas
avoided.

USDA has tried to impleweat a stroag preventive progras. Agencies
with diverse interests can work together &5 a tesm 1f organised
correstly. To pravent residus contesination dfisaster and reduce
exposure, coordination and a taam effort are nacessary.



MICROBIOLOGICAL CONTAMINATION (SHRIMP)

John M. Taylor .

Dirsctor, Division of Regulatory Guidasmce
Sureau of Food

U.3. Food and Drug Adsinistration .

The Food and Drug Administration (FDA) coutimuses to have problsas
with saluonslia in shrimp. This presestatioa will diuceas FDA's
concern with probable health hazards of the probles, possible avenues
of coutamimatiom of shrimp, and steps FDA has taken 1s conjunction with
apprepriate cfficials in other couatries and with industry groups to
solve tha problem.

¥DA has long considered food containing salmosslla bacteria to be
adulterated and subject to the enforcement provisions of the federal
Yood, Drug, and Commatic Act. Salsonmelis is a pathogen and a cosmon
cavie of 1llnass which can ramge from wild to sewers. JFor thie reason,
DA has carried out samplimg programs to datest salmosella
contomination. Upon finding this contamination, FDA hes procesded to
protect the public health through detentions, product recalls, seizure
actions, &nd imjunctions. Tha federal courts have supported thase
actions.

Tish products do cot normally coatain salmonella bacteriz~—the
orgacies becomee associatcd with fish products through poor handling
and sasufacturing practices which can be coatrolled to eliminate
salmonalla. Mot all fish products are cooked, a process that umuy ’
elininates selmonells. Ever when consumérs and commercial -
establishaents cook fish products, the possidility of croas
contamination of other uascooked products is still nm,.



SALMOMRLLA CONTAMINATION CASE

Frosen ehrimp was the primary source of salmonslla contemination
fousd during the period Jasuary 1977-July 1979. 1In 1977, an YDA
district office found salmonslls in a number of shrimp from one
country. As a result, salmonslla in shrimp was highlighted as a
possible prodlem in FDA's work plan known as Cospliance Program on
Import Foode. By December 1978, three districts (Boston, Los Angelss,
and Baltimore) had detained shrimp dus to aalmonslia. Other districts
vere than asked to sample shrimp for salsonslla analysis.

By February 1979 a requast was recaived that shrisp from one
country be blacklisted. At that time the violative rate for the fiscal
yoar {(Ontober 1978-February 1979) was 28.3 percent with a total of
31 detentions dus to salmonslla contaminstion. Officisls from ths
country at fault sat with FDA and requested that blacklisting be
delaysd beacause they had instituted a new inspection and snalytical
program for their shrimp industry which they felt would correct the
problem. FDA thean implemsnted a plan under which it would:

o Automatically detain all shrimp intended for processing upon
’ voluntary requasts and application for reconditioning (an
industry proposal).

o Sample all ahrisp not intanded for heat treatment at a
100 percent rate.

o Provide incressed technical assistance to the country to
improve control messurss to deal with the problem.

o llo.o'tun a formal Memorandum of Understanding with the
country whan effective control measuras are in placs.

An FDA team traveled to the country to inspect ito shrimp
processing industry and reported that the freasing and packing plants
vers in satisfactory condition. However, they concluded, based on
limited observations, that the shrimp was probably being conteminated
during catching, lsnding, and pesling-deveiniug operations. Tne temm
uas not allowed to abesrve the actual peeling-dsveining operations.
Some probloms found were:

o Poor freezing facilities
o Lack of adequats fly proofing for processing plants
0 Wooden work surfaces vhich were difficult t: clean

‘o Poor personal hygiens for food handling personnsl



@ Potabis water not being used in processing plants
o Poor dreinage

0 Product (shrimp) stored on conu‘uinnud floors (floor subject
to hesavy foot traffic)
{
o Chlorine solutions of the wrong concentrations

0 Use of bambyo baskets which are very difficylt to sanitize
o Insufficient ice to keep product chilled properly

0 Lack of analytical exsmination for ssalsionella by a
sufficiently sensitive procedure.

Recommsndations were uade to the proper officiels that the ebove
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
(deteined and vefused) shrimp were being purchassd as salvage. This
zaterial was then shipped to Brownsville, Texas under Transportation
and Export Batry (TSR) for shipment to Matamoras, Mexico, where it waa
improperly reprocessed or simply repacked ard sent back to the United
States.

In August, seizure actions were recommended ageinst all of the
importad shrimp instsad of the ususl detention and rafusal action.
This enforcement action was to stop tha flow of refused shrimp to
Mexico under T4E and the subasquant shipmeat back to the United States
vithout proper ruconditioning. PFDA also ade a mass saizure of shrimp
in tvo warsehcuges in Brownsville, Texas.

The shrimp in question wsre labslud es originating, or otherwise
determined to have originated, outside of the United States; shrimp
exanined and found adulterated by the FDA at the time of entry; and
shrimp transported to those locations under TSE entry.

In September 1979, shrisp exsmination data for the six-month
period of March to August 1979 revealed that six countries mat ths
critoria for blacklisting. By October 1979, shrimp from all six
countries vere blacklisted.

. Since that time, concerted afforts have been made by the
blacklisted countries to remove those problems or conditions that <. .l1d
lead to contamination of the product with salmonella. Action has also
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Seed taken to reduce the 1ikelihood of the product being decomposed or
centsining filra: r example, in one country a certification progras
(gevermment certifiss product ie free of £ilth ard decomposition) was
developed. Based dpon this program, the automatic detention of shrimp
with begard to filth and decomposition was discontinued, and tha
.country has now appioached FDA about a Certificatiom Prograa for
Silmemslla. Some U.8. buyers visited the blacklisted countries and
ansisted the procassors in establishing good manufecturing practices
(GMPs) which would ‘sssure the production of an unsdulterated product.
In a mmbar of countries, govermmeut laboratories are anslyzing the
product for uhouq’u. decomposition and £1lth. Needed repairs and
Oxtrs precautions are being performed daily. Therefors, tha number of
sdulterated shrimp beiag offered for entry into ths United States is
steadily decreasing. The problem with ealmonells 1o shrisp is baing
eliminated because of mutual understanding and cooparation with tiie
countries and the 'private and govarmment sectors.



[iad
w»



- 87~

i !
'

00D SAFRTY, THE LAN, AND THE GOVERNMEWT

Chen Shan Lin

Chief, Pood Sanitation Division

Stuteau of Tood and Drwg Coatrol

Mational Health Adeinistration

Taipei, Taiven .
: ‘Rgpublie of Chima '

i1

. —

THR PARSKNT SLTUATION

“ 3 : ) . R )

’} ﬂiﬁn ‘Covers abotit 14,000 squura milea, and has a pupulstion of
18 mijiton aid & m“ glc:l!ty of about 1,244 parsons par square
mile (see Figire 1). population density is one of the highest in

, tH worldi '\

Y ' i .
i Taiwen hah epproximately 2,000 food fsctories, 3,000 rice wmills,

20,000, food menufacturing and distribution firms, and 230,000 food
, sarvices and vendors. _ :

. Goveramental organisations concerned with the manwsgeseat of food
safety are shown-in Pigure 2. Theue inciude the Exscutive Yusn of the
centrsl government, tha Teiwan provincisl goversment (vhich includes
16 counties and 3 proviscial cities), end the Taivei and the Naohsiung
city govarnments (whick are directly governad by the Rmecutive Yuan).

The lavw Goveraizg Mariagesest of Food Hygiens, promulgated on
Jenuary 28, 1975, 1s 'the first law that sddressas food safety
managesent in the Republic of China. It is linited to food hygiene,
comprising food additives (1acluding food colors), food utemsils, food
contsinars nmcmigq. food traders, food laballing, and food
advertising. - s lew differs from tha U.8.{Pood, Drug, and Cosmetice
Act in thet it {annot be applied-to genarsl fuod quality menagesent,
but only to the mansgesent of products hygieme.
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PIGURE 1 location of Tatwan.
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Specifically, this lav covers:

o Ragulation of food additive management

o Specifications and standards for food additives

o Limitations and tolarances for use of food additives

0 Bagulation of hygienic inspaction of slaughtered livestock

o' fHyglenic standarda for dairy products, eggs, fish and
shellfish, canned foods, and edible oils and fats; tolerance
of pesticide residues on or in foods, ices, beverages, infent
foods, frozen focds, ganeral foods (cooked), and raw foods for
direct consumption; tolerance of aflatoxin in cereals, focd
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-acii foods packaged in hermetically sealed containers, (4)
regulations for dairy businssres, (5) Chinese national standards for
foods, and (6) lavs of commodity inspection and quarantine.

Food sanitation management is only part of the larger sphere of
focd management. Pood management includes policy making, busineas
zansgement, balance of supply aud demand, quality control, sanitetion
management, and other affairs concerning foods.

Government Agencies Dealing with Food Sanitation Management

A number of government authorities are concerned with food
ssnitation managesent. The Mational Haalth Administration snd tha
provincial and city health authorities address sanitary management of
foods, food additives, food containers and packaging, food utensils,
food businesses, food laballing, food edvertising, and training and
supervision of food traders (sse Figure 3).

Under the govermuent's Ministry of Economic Affairs, the Bureau of
Commodity Inapection and Quarantins inspacts exported foods and
imported agricultural products, (e.g., cersals) and supervises quality
control of food factories. The Bureau of Industry addresses food
nanagenent, food additivia. food utensils, and contsiner and package
mamifacturing. The Hational Bureau of Standards establishes food
standarde. The Beard of Foraign Trade addresses manager:nt of food
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" imports and exports, food additives, food utensile, and food containers
and packaging. The Department of Cozmerce ovsrsecs registration of
food businesses, and tha Department of Agriculture and Forestry .
ovarsees prevention and control of digease of livestock and poultry,
dairy and ranch management, and pasticides, animal druga, and feed and
feed additives.

Wichin the provincial and national city agencles (directly
govarned by tle Executive Yuan), Provincial Department of
Rsconstruction oversees the registration and management of food, fool
additivee, food utensils, container and package manufacturing,
commercial regietration and management of fcod businesaes, and
managenent of retail markets, etc. The purview of the Provincial
Dapartments of Agriculture and-Forestry extends to prevention and
control of livestock and poultry diseases, ranch and dairy management,
pasticides, enimal drugs, and feed and feed additives. Provincial
Departmant of Finance manages old~type slaughter houses, inspects
slsughtered livestock in these houses, and manages alcoholic
beverages. Provincial Food Burcaus manages staple foods {e.g., rice,
cereals). Provincial Police Departments manages food vendors.

Provincial City Bureaus of Reconstrurtion are concerned with the
management and registration of foods, food additiveas, food utensils,
container and package manufacturing, commercial rczistrstion and
nonagesent of food businesses, management of retail markets, prevention
and control of livestock and poultry diseases, range and dairy
managenent, 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 Organtization.of Food Sanitation Management

At present, food sanitation manage=ent in the ROC is organized as
follows (see Figure 4). Within the Naticnal Health Administration, the
Bureau of Envircamental Health trains and instructs food traders. The
Bureau of Communicable Disease Control monitors food poisoning cases
and food-borne dissases, while the Bureau of Public Health educates the
public about food sanitation. The Bureau of Food and Drug Control
intevprets food ssnitation 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
euported foods, exucution of food sanitation manszement, managemant of
food advartising, and related affeirs. Fundamentally, the managemont
of food sanitation should ba executed by the Food Sanitation Division
of the Buresu of Pood and Drug Control. However, this Division
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' ‘c;ircntli on.l& ﬁn four uplo}ou. Thus soms items must be executed by
othsr buresus of the Hational Health Adminigtration.*

. Y present, food sanitaticn management in Taiwvan Province is
- ‘carried out by the Food Sanitation Subdivision of the Division of Food
aod Drug Control, Provincial Department of Health. This subdivision
now has three employses, an insufficient number to mauage the food
sanitation of 7aiwan provincc.**

" Food sanitation management in Taipei city is executed by the Food
Sanitetion Subdivision of the Division of the City Health Department
-that uanagss snvironmental health and food sanitation. At present,
this subdivision has four employees. In add:iion, 16 precinct health
stations carry out the food s:aitation manarement in their own
pracincts. However, 10 or the 16 precinct health stations have only
part-time employeas (ons psrson for each health station); the other
6 harlth stations have no esployees. The total number of food
inspectors is obviously insufficient for a city with a populacion of
2 million.

In Kaohsiung :ity, the Pood Sanitation Subdivieion of the Division
of Yoci and Drug Control, City Health Bureau, has ounly two eaployees.
Bach ¢! the 11 precinct hezith stations has a part-time food
inspector. The total number of inspectors is insufficient for a city
with a population «ver 1.2 willion.

Food sanitation management within the county aud provincial city
healt: bureaus is carried out by their second divisions whose major
functions are: ganera) environmantal sanitation, air pollutionm,
potable water hygiena, bDusinees sanitation, elimiuation of dirt and
disnvde:, vector control, sanitary construction, garbage and waste
matgement,’ supervision of county aud town cleaning teams, etc.
Therafore, food scuitation management is only a minor task of the
bureaus. Taiwan Province, which has 16 countiev and 3 provincial
cities and & total populetion of 15 million, has only 11 regular
inspectors and 14 part-tims inspectors, too few to carry out food
ssuftation managsmant efficiently.

4The National Health Adwinistration is planning to cxpand the Food
Sanitation Division into & Bureau of Food Sanitation this year.

*AThe Provincial Department of Heal:h is going to or already has
expandad the Food Sanitation Subdivision into the Division of Food
Sanitaticn. :



-95 =

. Present Status of Food Sanitary Inspaction
by the Health Authorities (see Figure 3)

~ Tas Focd and Drug iospection Bureau of the National Health
Adminigseration was expanded from the Taiwan Provincial Hygienic
laboratory on September 20, 1978, This bureau has now assuvmed the
laboratory work for the Taiwan Provincial Health Bureau. The teasting
lahoratoriec of the Tafpei and Kaohsiung city health dspartments can
test general iteas of food hygiene; only a few special items must be
sent to the Pood and Drug Bureau.

The county and provincial city health bureaus havoe laboratories
that cau perform simple food hygienes tests. However, aa a result of
insufficicnt equipment and persounsl (only one county heaith bureau has
a regular teshpician for food hygiene testing, while tha other
18 county and city health bureaus have only part-time techniciana),
their functions are very limited. Therefore, most iteme for food
hygiena 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 sanitary inspection units are
insufficient to carry out their responsibilities at the present time.

" THR FUTURE OUTLOOK

To strengthen the adminintration 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 haalth departments
will expand the existing Food Sanitation Subdivision into the Divisien
of Pood Sanitation, increasing ths number of employees to more than 10,

The Republic of China's 16 countias and 3 provincial cities are
baing divided into threes classes, and the health bureaus for each will
‘establigsh a Food Sani:ation Division. The six counties and cities
falling into Class 1 will have health bureaus of five eaployees 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 eaployees, facilities, and resources
available o food hygienic testing uunits, the Food and Drug Inspection
Bureau will locate a mmbar of offices at international airports,
porte, and container distribution centers. This bureau will (lso
increase its Middle Aroa Testing Station peraonnel from 8 to 21, and
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its Bouth Ares Testing Station personnel from 7 to 21. Furthar, it

- will establish an Bast Area Testing Station which it will staff with
12 paxrsons. The laboratories of Teipei and Xaohsiung cities will each
have staffing of 14.

The laboratories of the counties and provincial cities will be
divided into three classes, broken down 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 anjoy 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 regulationa will be formulated for food
labelling.

o Managemsnt of foud vendors will be strengthened.
0 More countrol will be exercised over food from unknown sources.
o0 Slaughtered livestock will be inspected more stringeatly.

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

o A good food inspection system will be established.
o Management ¢f food zdvertising will be improved.

Other measures planned for the future to strengthen food safety in
the ROC iaciude:

o Promoting research and surveys on food safaty and sanitation

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

o Strengthening cooperation smong government agencies

0 Establishing a Coneulting Committee on Food Safety and
Sanitation

0 Promoting educatiocaal materials related to food safety and
sanitation



o Making officials and technicians morse awers of food sanitation

© Increasing thes budget, facilities, and resources available to
health agencies.



- 100 -

AGRICULTURAL SCIENCE AND TRCHNOLOSY INFORMATION
RESOURCES IN THE REPUBLIC OF CHINA

Wan Jiun Wu

Agricultural Scicaoce Information Center
Taivan

Rspublic of China

At a time in world history when nearly 1 billion people are on the
brink of starvation, tha Republic of China on Teiwan has, over the past
30 years, baen abla to feed and clothe its people decently. This has
resulted in large measurs froo developaent of an agriculture reinforced
by scientific and technological innovation.

In tha process of transforming its industrial infrastructure from
& labor-intensive to a technology-intensive one, this country 1s faced
with a fundamental challenge: how to continue techncliogical
modernization umder tha restrictions of limited agricultural and energy
resources and with the aid of science ard technology and a modezn
agricultural information systenm.

The success of agricultural development in modern soctletias
depends upon an efficient aystem for collacting, processing, and
disseminating agricultural szience and technology information, as well
as suppling of raw materisls and energy resources. This report
describes tha status of an agricultural sclence and technology
information system in Teiwan, the objectivas of the system, and the
proapects for cooperation with international information organizations.

THE AGRICULTURAL SCIENCE INFORMATION CENTER

I. Objectives

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

3. To promote cooperation between local and foreign agricultural
ocience and technology infermation organizations

4, To establish a gervico network of sgricultural science and
tachnology information

II. Brief History

The organiczational 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 meating, the Center was
formed, and in Lecember 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 Manageaent 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.

IIXl. Service Guidalinas

1. Right informsation provided to
2. Right userxs in the

3. Rigut forms at the

4. Right times

IV. Information Defined

l. Intelligence, news
2. Documents

3. Data

4. Service

V. Targets

1. Cooperation among tha 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 maks use of the information provided by the
Center, i.e., researchers, students, farmers, etc.
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PRESENT STATUS OF THE SYSTEM

I.

II.

III.

The Agricultural Science and Technology Information Management
System (ASTIMS) Coverage

1.
2.
3.
%o
5.
6.
7.

FASTEP~-Files for Agricultural Science and Technology
Personnel

PASTEJ-~Files for Agricultural Science and Technology
Research Projects

PASTER~-Files for Agricultural Science and Technology
Research Reportes

PASTCL-~Files for Agricultural Secience and Technology
Literature in Chinese

PASTUL-~Files for Agricultural Science and Technology
Literature in English

FASTES--Files for Agricultural Science and Technology
Statistical Data

Tte others--still to be developed

System Targets

1.

2.

3.

4.

5.
6.

To establish a system for proceasing domestic agricultural
8cience and technology information and to give priority to
setting up data bases on researchers, research projects,
research papers, and literatures in Chinese and English

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

To assist other information organizations in introducing from
abroad standard information processing practices in order to
unify all information processing procedures and wethods to
facilitate information exchange

To train information staff and introduce foreign procesaing
techniques for the development of an automated
Chinese-language information system

To join international irformatlon ozganizations and introduce
selective data bases into the domestic information systen

To develop an information classification gystem and
terminology adaptable to domeetic com !tions

System PFunctions

1.

Data input, correction, and updating

a, Input of information in both Chinese and English
b. On-line and off-line information input

€+ On-line and off-line correction and updating



2.

3.

4.

5.

6.

7.
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Parusal

a. Baquired information diaplayed on CRT

be Rasulte of retriaval
ce. Operating and retrieval procedures
d. Contents of data base

Retrieval
a. Retrieval ia Chinase
b. Two retrieval operatione

(1) Relat‘onal operators
(a) 'EQ (equal to)
(b) NE (not equal to)
(c) LE (less than or equal to)
{d) LT (less than)
(e) GE (greater than or equal to)
(£) GT (greater than)
(g) WL (within limit)
(h) OL (outside limit)

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

Printout

a. Information perused
be Information retrieved
c. Statistics

d. Other inputs

Indices

a. (lassification index
b. Key word index

ce Institutions index
d. Authors index

Statistical analysis
ae Research funds
be Retrieval results

c. Science and technology personnel (age, degree, spacialty,

0:00)

Editing and publication
a. In formats required

bs Who's who, abstracts of papers or projects, digests of

related litcracures

RS, 8DI, and STD services
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VI. Information Cocperation

Since its inception, the Center has joined the following
intermational information oxganizations:

1.
2.
3.
4e

s.

PID (International Federation for Documentation)

IFIS (Internmational Food Information Service)

IFLA (International Federation of Library Associations and
Institutions)

IAALD (International Association of Agricultural Librerians
and Documentalists)

ASIS (American Societv for Information Science)

A SELECTED LIST OF AGRICULTURAL-SCIENCE AND TECHNOLOGY
PUBLICATIONS/JOURNALS PRODUCED IN THE RRPUBLIC OF CHINA

I. Food science and nutrition

1.
2-
3.
4o
Se
6.
7-
8.
9-
10.
11.
12.
13.
14,
15.

Food and Nutrition

Food Industriee

Food Sanitation Newslettex

Food Science

Pood Science Digest

Food Today

Health and Nutrition

Journal of Chinese Food

Journal of Hwa—Gang Food Science and Nutrition
Journal of the Moriae Food Processing

Journal of the Chinese Nutrition Society
Modern Pood

Mycotoxin Digest

Report of Food Industry Research and Development Institute
Soybean and 01l Processing

ITI. Agriculture

1.
2.
3.
4.
S,
6.
7.
8.
9.
10.
11.

Agriculture and Economics

Agriculture Extension

The Agriculture Finance Tribune

Agricultural Informatinn

Agricultural Research

Agri-Week

Agrometerological Bulletin

Annual Report of International Seeds and Seedlings Exchange
Annual Raport of Plant Protection Center, Taiwan
Annual Report of Rice Cultivation Improvement

Annual Report of Taiwan Agricultural Research Institute



12.
13.

14.
15.
16,
17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
27.
28.
29.
30.
al.
a2.

a3.
34-
35.
36.
7.
3s8.
39.
40,
41.
42.
43.
44,
43.
46.
47.
48.
49.
50.
51.
52.
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Annual Report of Taiwan Sugar Research Institute
Annual Repor: of the Tobacco Research Institute, Taiwan
Tobacco and Wine Monopoly Bureau

Biology

Botanical Bulletin of Academia Sinica

Bulletin of Agricultural Engineering

Bulletin of Agricultural Extension

Bulletin of Agricultural Research

Bulletin of Agronomy Society

Bulletin of Botany

Bulletin of Taiwan Agricultural Research Institute
Bulletin of Taiwan Provincial Pingtung Institute of
Agriculture

Bulletin of the Department of Botany, College of Science,
National Taiwan University

Bulletin of the Tobacco Research Institute, Taiwan Tobacco
and Wino Monoply Bureau

China Agricultural Machinery

China Floriculture

Companionship of Orchid

Cooperative Bank Today

Environment Protection

Farmer's Friend Monthly

Food and Agricultural Economics Review

Food Production and Activities of Taiwan Provincial Food
Bureau

Foreign Market Information on Agricultural ¥roducts
Fruit Growers' Cooperation

Fruit Besearch

The Grains and Livestock Monthly

4-11 Feed Monthly

Harvest Farm Magazine

BRwa-Gang Plant

Journal of Agricultural Research of China

Journal of Agriculturs and Forestry

Journal of Agriculture Vocational Education

The Journal of Chinese Agricultural Chemical Society
Journal of Chinese Agricultural Engineering

Journal of Chinese Soil and Water Conservation

Journal of the Agricultural Association of China
Journal of the Chineee Agricultural Chemistry Society
Journal of the Chinese Biochemistry Sociasty

Journal of the Chinese Microbiology Society

Journal of the Chinese Society for Hortjcultural Science
Journal of the Microbiology Society

Memoirs of the Tollege of Agriculture, National Taiwan
University



33.
54,
35.
56.

61.
62.
63.
64.
65.
66.
67.
68,
69.
70.
71.
72,
73.
74,
75.
76.
77.
78.
79.
80.
8l1.
82.
83.
84.
85.
86.
87.
88.
89.
90.
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Mushroom Cultivation

NCHU Horticulture

NTU Phytopathologist and Entomologist
Pineapple Magazine

Pineapple New..latter

Plant Protection Bulletin

Quarterly Journal of Agricultural Marketing
Quarterly Journal of Chinegse Forestry

The Quarterly Journal of Taiwan Bank

The Quarterly Journal of Taiwan Land Credit
The Baport of Agriculture Census of the Republic of China
Report of Farm Record-keeping Families in Taiwan
Report of the Taiwan Sugar Research Institute
Report on Agricultural Information

Rural Taiwan )

Scientific Agriculture

Soil and Fertilizer Newsletter

Soils and PFertiliiers in Taiwan

Sugarcane Bulletin

Sugzarcane Resgsearch

Taiwan Agricultural Economics

Taiwaz Agricultural Extension Newsletter
Taiwan Agricultural Yearbook

Taiwan Agriculture Quarterly

Taiwan Fertilizer Monthly

Taiwan Floriculture

Taiwan Fruits Magazine

Taiwan Horticulture

Taiwan Mushrooms

Taiwan Orchid

Taiwan Sugar

Taiwan Sugar Bulletin

Taiwan Sugar Industry Quarterly

Taiwan Sugar Statistics

Taiwan Tobacco

Tea in Taiwan

Tea Newsletter

Weed Science Bulletin

I1I. Foreetry

1.
2.
3.
4.

5.

Bullatin of Taiwan Agricultural and Forestry Survey Team
Bulletin of Taiwan Forestry Besearch Institute

Bulletin of the Chinese Forestry Association

Bulletin of the Experimental Forest of National Taiwan
University

Companionship of Forestry



IV.

v.
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6. Torestry Product Monthly

7. Torsstry Statistice of afuen

8., Lumber Harketing Moathiy

9. HTU Forast
10. Quarterly Journsl o Chineng Forestry
1l. 8ilviculture Kncwlniga
12. Silvicultura Today
13. Taiwan Porest
14. Taiwan Yorestry Jouinal
15. Taiwan Forestry Quarterly
16. Taiwan Yw:teyw
Flshery

1. Acta C.ennograpuica Teiwanics

2. Annu:l Catch Stacistice of Tedwan's Tuna longline Fishary
3. Aquaruliuxe

4, Bulletin of Taiwan Fisheries Reosesrch Institute
5. China Viskaries Monthly

6. Collectes Ruprints Tungkang ¥.::vine latoratory
7. The Culture c€ Prawns and Farizpa

8. Fipheries Trilrue

9. Figheries Yea:.ook in Taiwan ‘a6
10. Fisherman Magazine

X1 Pish Yorid

12« Jeurnrl uf the Figheries Society of Tuiuan

i3, Roport of Taiwan Pilsheries Paucarsh Instituta
14, ‘“uoriyr Journal of Natlor=: Tulwan Collegu of Maring Selence

and Tachnology

Anipal Tusiandry and Veterino:: Medicine

1.
2.
3.
4.

5.
6.
7.
8.
9.
10.
11.
12.

13.

Aguicuituze and Animal Husbandry Bulletin

Andaal Bunhandrr of the Republic of China

Aunual Faport of Telusu Livastock Research Inetitute
Annual Riozoych Repork of Animal Industry Rescarch Instituts,
Taiwan Sugar Corynration

Biological Bullstin of Hatfcuul Taiwan Normal University
Bulletin of the Chiu:sa Sccicky of Animal Hushandry
Bulletin of the Institnic ¢ Zoology, Academia Sinica
Chinese Animal Husbandry Weekly

Chinese Apiculture

Chinese-Japanese Feedatu?s:

Conpanionship of Pigeon

Experimental Report of Taiwan Provincial Research Institute
for ?ziral Health

The Scurnal of infral Husbandry ari: Vaterinary Medicine
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1l4. Journal of the Chiness Society of Animal Science

15, Journal of tha Chinese Socinty of Veterinary Science
16. Journal of the Teiwvan Liwaoreck Research

17. Livestock Digest

18. M{lk Induastry

19, Modern Livestock

20. Poultry World

21. Racing P!zaon

22. Taivan Yead Industry Magazine

23. Taiwan Feadstuffs

24, The Taiwan Journal of Vaterinary Medicine and Animal Husbandry
25. Technical Bulletin of Taiwan Fertilizer Company

PROPOSAL FOR THE ESTABLISHMENT OF A SINO-AMERICAN AGRICULTURAL
SBCIENCE AND TECHNOLOGY INFORMATION SYSTEM COOPERATION PROJECT

I. Objeétivea

1. Exchaoge agricultural publications and related information

2, Egrasuge «zricultural information datu bages

3. Witk the assistance of American concerns, ASIC would obtain
agricultural information from international organizations aund
their participation

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

XI. Work Plan

1. Exchong2 of publications and related information will atart
July 1981

2. Exchouge of data bages will start January 1, 1982

3. Dapending on necessity, hold one or two training classes
annually on information retrieval, dats base management, and
informatiun gystem practice, etc.

- 4, Hold an agricultural informestion system seminar in 13981 chat

will {nclude the following topi.:s:
a. An introduction to management information systems
b. Information analysgis
ce Inforsation system management
d. Infovs:tion system case study
e. Ho to counstruct a thesaurue
f. How tc set up a data procescing system

III. Orgepnization

1. The Republic of China and the United States will each assign
three to five specialists to the committee
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2. Bach side will degignste a liaison officer for the planning
aod exscution of programe
3. Members of the U,S. task comaittea should include:
4. TIeformation system management specialist
b. Information processing specialist
c. Agricultural research managemant specialist
d. Management information system specialist
Activities
1. Promote exchange of information
2. Asseas the perfomance of information system operations
3. Study, through joint efforts, the technology of Chinese

information processing
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CURRENT STATUS OF A PREVENTIVE
#EOGRAM FOR FOOD SAFETY IN TATWAN

Jean HMay Teiang

NMutrition and Food Science Department
Fu Jen University

Taipei, Taiwan

Bepublic of China

Taiwan's remarkable record in economic and social development has
goicaed worldwide recoynition. Taiwan's population increased from
14.3 nillion in 1963 ro 17.5 million in 1972, with an anuual growth
rate of 2.4 percent in 1979. Per capita inc.ae in Taiwan is now more
than G£32,000. Teiwan's prosperity has resulted both from a growing
porulation rate and increased national income and from rapid extension
of aducaiion at all levels. Since 1968, a 9-year education hrs been
cozpulnorye All these dramatic changes have brought about demands for
testiar, more nutzitious 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 yezars, local food consumption has gradually increased, giving
rive to goverrment and counsumer concern with food safety. The outbreak
of sevaral severe cases of foc1 poisoning last 7aar led to immediate
instigation of a food safety prevention program. Taiwan wants to
estatliish a more idezl and reliable system or program of professional
training and consumer education to strengthen this preventive program.

FRGTHSEIONAL TIAINING
Hzay 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
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sutyitica, peblie health, home econoaics, or other closaly related
fizids. Twhey tore trainzd at senlor vocational schools, junior colleges,
oot vniversitiee % ghe uudergraduate or graduate lavals. Table 2 shows
estinaced figizue for 1282 of all graduates in fields closely ralated to
food safety.

TABLE 1 Home econoaics major training courses related to food safety.

Course credits

Level of Fuza . Food Food Food

train- Micro- micro- Family santi~ and pro- Hugzan
ing biology bivlogy health tation nutricion cessing nutrition
Senior

voca-

ticnal

school - - - - 2 4» -
Junior

college - 3 2-4 3= 3-4 2-3 -
Univarsity

(under- .

graduate) 3 - .- - 3 - 2 3

#Listed a3 elective courses.

The home economics extension program is one of the regular branches
of agricultural extension educstion in Taiwavr. In 1979, Taiwan's
agricultural population numbered 5,638,810, or 32.2 percent of the total
populaticn. Thus the importance of the extension program to the rural
community is obvici:. At present, this program has 380 home eccnonics

extension agents (26 county or city supervisors and 334 township
advisors, most of whom rLajored in home economics). There are aiso 5,213

local volunteer help:rzzs

In 1980, an on-the-job treining program for these extencion agerts
included:

o A summer class for 40 home econvmics extension supervigsors and
advisors, conducted by the Home Economics Education Department
of Taiwan Normal University.
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TANLE 2 Estinated number of 1980 graduates in fields closely related to food

safety.
Department gradvates

Environ-

mental

engineer~

Public ing/

Lavel of Food Food health/ Agri- environ-
profes=- science and thealth cultural mantal Home
aional and tech- nutri- educa~ chemis- Animal sanita- eco~
tredning nology tion tion try science tion nomics TOTAL
Senior
vscational
#chool 900 67 - - - - 77 1,744
Junior
callege 100 139 - - - - 200 450
University
(undergrad- :
uate) 220 110 60 35 30 - 250 705
University
(graudate) 25 - - S 5 16 7 58

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

o A panel discudsion sponsored by the American Soybean
Association and agsisted by the Council for Agricultural
Planning and Development on the topics of “Food Sanitation and
Safety,” “F.ad Nutritior ,* “Food Processing and Nutritional
Value,” “"Prccessing of Salad 011," and "The Rici Yay of Using
Salad 0i1." Thirty extension advisors and hospital dietitians
participateu.

The Food Indistry Research .nd Development Institute (FIRDI) also
offsre a training program under its technical services group. FIRDI is
a nunprofit organizatiorn that serves the food industry. Its areas of
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"Antergnt include improving food procassing technology and quality of
food predects, developiny new products, solving problems, and training
techanfcal personnels Training courses nddrces can seamsr opsration and
egem fospoctiea, retorr oparatien, thermal processing, food plant
saniczifon, qualiey coeotzol and exenduation, atc. As of 1980, FIRDI
bad trsivsd more than 4,176 techniesl personnel from the food industry
sud feod rrecessing teachava foom voocational schools (Table 3).

Training classes and workshops ave also offered for health and
vanitztion inspectors and lubdoratory tecchaicians and for sanitary
quaiity control peraonnel from the faed lndustry. Health departments
or health bureaus offer periodic clusiuss on managesent of food plant
sanitation.

In 1980, the Drug and Pood- Inspacticn Bure=n co:jucted three
trainizy classes for 75 food sanitetion laboratory trrhnicians,. two
trainivy classes for 125 food aznitation inspectors, cud a training
clafs oz “Handling of Food Poisoning cases and the Laboratory
Examination Vuchnique™ for 43 laboratory technicians and
39 inspectors. Liujerts from resaarch {mstitutes and universities were
asked to lectur: in these classes.

CONSUMER EDUCATION

Home eccnor’cs wxziension workers play a very important role in the
consuzer educeticr yrogram. The extension program mentioned earlier is
implemented throszh  system of farmers associations, under goverment
supervigion. Ib« runbar of extension agents assigned to each
asgociation depends upon its size--usually one agent is assigned to a
1,000~2,000 family ccsnciation and one to two agents to a 2,000-3,000
famlly sswoclation. Extension agents emphasize improvement of rural
sanitation end living conditions; family planning, child care, personal
hygiene, and home enviromment beautification; and improvement of femily
diet.

In Teiwvan, a numbax of magazines and journals related to food,
healtl, sasoitation, anc safety sre available, including an estimated
15 for the general puklic. Sowme of chese are The Woman, Health World,
Pupulsy trdicine, and Cowguser Jims. The publisher of Consumer Time
clains Chyt it 1s the oaly - ucwrar magazine on the market with
infersation on cemmercial produciy.

A nuaber of acalenic journals are publighed by academic societies
and atudent associctfens in the related tield for professionals. Eight
other magagin»s (e.5., Yood Industries, Mational Science Couneil
Monthly, Foed ":day, 4uri-Week) ars published by nonprofit
organizaticns auct: as FIRDI and the Natio~al Science Council.
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TABLE 3 Ou-the-job~training program sponzcred by the Food Industry Research
and Development Institute, 1977-1230.

1977

1978

1979

1980

iruining No. of

~3njacts

Yropgde
claggan «ipents

No. of Parti-
rlasses cipants

No. of Parti-
classes cipants

No. of Parti-
classes cipants

fued pro~

ceesing

Iny veca=

chemel

sahos)

cenahara 1 26

Quality

control of

food

canning 6 166

Retort pro-
ceasing
control 4 68

Ratort
operation 11 183

Quality

control of

frozen sea—

foods 3 66

Mansgeaent

¢f cenned

fo:ds pro~

duciion 2 52

Qualicty
control of
pickled
fruits and
vogetsbles
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TAVLRE 3 Continuad

1977 1978 1979 J980

Training Kz ©of Parti- No. of Parti-~ No. of Parti-~ No. of larti-
subjects classes cipants classes cipsants clesasas cipants clacses cipante

Inspection

of UHT* pro-

cxosed milk

znd fruit .

Julen 1 10

Gealing
technique
in canrning 3 36 11 120

Thorge-

philic

spores

counting

in canned

nushrooms 2 61

Quality
control
of can

seaning . 5 74
TOTAL Y} 561 26 447 27 405 18 274

Total number of classea: 98
Total participants: 1,687

%Ulcra~high tesperature.
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The Monday issue of the China Daily News carries a Weekly Consumer
Report, edited by the Ccngumar Association of Taipel. The Taipel
Saturday News aims “to protsct the benefit of the people's life.”
Newspapers also occapionnlly carty epecial articles on food.

Tsiwan has three televicion networks broadcasting 163 houra per
wask. Tood safety programs are telecast approxiwstely 0.6 percent of
this t¢ire which include the programe mentioned below. The Talpei City
Health Dopartment also sponsors 3-minute public service annocuncements
conzerning fuod sanitation, inspection, etc., which are between
telavision programs.

A half~hour television program, "H:alth Classroom,” has been
sponsored by the Taipei City Bealth Departcent for 2 years. In 1981,
the name of the program will clismge te “Tha Green kounteln Will Exist
Forever,” meaning our health is very fmnortent. The total budget for
this program is US$156,000, or US$3,G00 for ecach 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 occasinnally on such
programs as "Happy Fammers,” "Our Family,” and "Tae Early Morning in
the Park.”

Foed cxhibitions are sometimes sponsored by student associations,
constmar c¢rizairations, or health departments and bureaus.

“Congunisr Guide” is published by the China Daily ilous and is
sponsored by the Consumer Association of Taipei. This back ruens
720 pages, of which 92 pages is devoted to food and health.

To protect consumers against misleading statements by tne mase
nedia, an advertisement control law is provided in the “Law Governing
Management of Food Hygiene,” Article 17, which roads as follows: "Mass
media or names of other persons shall not b2 used for publicity or
advartisement containing falsehood, exaggeration, distortion of food
additive.”

CONSUMER ORGANIZATIONS
The Consumers Agcaciation of the Republic of China was the first

congumer organization founded on the island, but it haa never been
accive.
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The Consumars Association of Taipei, founded in 1974 to protect
the consumer, provides the following services:

o Settles consumer complaints about merchandise
o Conveys consumars' interests to the government
0 Acts 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
diacusalous, publications).

The China D2ily News is the sole sponsor of this ansociation which
receives U5GL,G00 auzwally frow the Taipei Municipal Covernment. An
individual maaber cacvence fee 1¢ US$S per year (studaats .re free);
group membership dues are US$50. At present, this organivstion has
2,000 individual members and eight group members. Obviously, its
financizl 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,
sud has aet up “Educating Consumer Classroom,” a class especlally
deeizned to educate consumers on such subjects as "How should we eat?,
“Cosgntics and your skin.”

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

The Center for G:ality of Life, sponsored by the Ming-Teh
Poundation, wzs founded in Aurust 1980. The purpose of this center is
to improve the quality of life of the people. The center conducts
research in the fields of environmental pollution, health and
nutrition, etec.; arranges cuwinaxs and panel discussions; and publisghes
boocks on quality of life, technical manuals, seminar proceedirgs and
research reports, and journals.
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SAFETY FACTORS TO BE BUILT IN AT FOOD PROCESSING PLANTS:
MANUFACTURING TECHNOLOGY ANL) QUALITY CONTROL SYSTEM

Yung Sing Chang

Specialist

Division of Food Processing

Department of Farmers' Service

Council for Agricultural Plauning and Development
Bxecutive 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 159C,
both favorable conditions for agriculture.

About 32.2 percent or 5.64 million of Taiwan's total population of
17.48 willion (in 1979) derive their income from agriculture. Host
farmers are landowners; tenant farmers comprice 8 pcrcent of the total
farming population. Approximately 915,393 hectares (ina) of lond 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.

TAIVAN'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 1950s when sugar
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and banana ware Taiwan's two msjor exposts. The share of exported
procassed agricultural products has grsiually become Jess, but their
export value has incressed (see Tables 2 and 3).

TABLE 1 Crop, vegstable, livestock, and figh production in Taiwan,

1978.
Harvest Smber of Production
area head or (metric
(ha) picces 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
Liveatock
Hog (slaughtered) 6,204,549 579,327
Chicken (dressed) 91,463,285
Bl 2,260,539
Fish
Tuna 112,349
Grass shrimp 1,525 1,606

Source: Taiwon Azricultural Yearbook
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TABLE 2 Ccaposition of exports in Taiwan, 1978.

Value

(m21lion US$) Percent

Industrial products 11,233.4 688.7
Textile products 3,195.8
Electrical wschinery and apparatus 2,012.5
Metal products and machinery 1,033.3
Other 4,991.8

Agricultural producte 1,429.0 11.3
Suger 73.3
Canoned foodn 391.5
Presh fruit 31.4
Salted foods 61.2
Pehydrated foods 33.9
Other 837.7

TOX/2, EXPORTS 12,662.4 100.0

Sources: Cuatenms Statistics, Council for Agricultural Planning
and Davelerment, Taiwan Exports of Canned Pood,
Taiwan Reyglonal Salted Vegetable and Fruit Exporters
Agsociarion, and Taiwan Regional Dehydrated Vegetable
Exporters Association

The food processing industry has an important influence on the
preduction and price of farm products. At leas: 50 percent of the farm
hounchiolle producing agricultural, forcot, fishery, and animal
procansing materials are related dluectly or indirectly to the food
Indusctsys. Food factories employ tems of thousands of €arm workers
duiing thelir operating periods. Farm income from the production of
sugar cune, mushrooms, asparagus, pineapples, or:ages, and other
vegztables anc fruits, as well as marine and livestock products used as
processing materials, has reached over NT $10 billion a yeur. Payments
to farwers for harvesting, transporting, and processing these materials
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TABLE 3 §&harz of processed agricultural product exports of Taiwan's total
expvito and agricultural exports value.

1) (2) (3)
Total Totel Processed

sxport agricultural exports agricniti=al product exports

(million (million  (2)/(1) (million  (3)/(1) (3)/(2)
Year uss$) us$) (percent) Us$) {perc=ut)  (percent)
1979 16,007 1,410 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 7.58 58.20
1976 8,155 1,071 13.13 668 8.19 62.41
1375 5,302 909 17.14 627 11.82 62,01
1965 488 264 58.20 159 32.58 55.99
1955 133 123 92,48 82 64.16 68.29

Sources: Staiistics of Trade, Agricultural Trade Statistics of Taiwan

algo total hundreds of millions NT dollers. Thus development of the
food processing industry is not omly closely ::-lated to the growth of
agriculture and the rural economy, but algso to other econoaic sectors.

Canned Food Industry

Canned foods are one of Taiwan's mejor food industries. At the
e of 1979, 60 plants were producing canned asparcyis; 53, canned
si.srooms; and 16, cacwed 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
establiched in 1901. Canned mushrooms and asparagus, developed by the
goviuswaut in 1959 and 1963, respectively, further enhanced the
devc iopment of the food proceriing industry.
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In 1978, the major canned items vers bamboo shoots, 4,379,695 c/s
(standard casss); asparagus, 4,344,340 c/s; and mushrooms, 3,729,748
c/s (see Table 4). Mora than 97 percent of Taiwan's canned foods were
exported, chiefly to Burope, the United Statec, and Japan. Only
pincapple,; mushrooms, bamboo shoots, and asparagus canned products have
& collective export company. Other products have been compsting for
iuntornational markete rcculring in an uneven distribution of profits
among canneries snd very uastable production.

TABLE 4 Taiwan's cxports 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 vaegetables 950,013 1,560,288 1,616,587
Harine products 586,518 900,205 946,360
Cthers 2,179,770 1,555,021 2,419,602

TOTAL 18,386,279 19,024,859¢C 22,375,526

Source: Taiwan Exports 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 countriee. New international markets must be
developed for exported canned goods.
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o Exported canned goods are facing keen competition from other
countries: For ersuple, Thailand and the Philippincs have been
using cheaper rav materials and lsbor in pinespple production;
Xorea and the People's Republic of China have increased their
uushroom production; Mexico, Spain, the People's Repudlic of
China, and Brazil have beon expending greater efforts on their
production of asperagus.

0 The high cost of tin cans has been a maj-r problem, resulting
in steps to raduce tha thicknoss of tin plate and to increase
the amourt of tin coating.

0 A labor ahortage has been a mgjor 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, greding, and £illing.

Frozen Food Industry

The frozen food irdustry sppeared in Taiwan about 15 years ago. At
the end of 1977, 55 frozen food factoriea were producing vegetables and
fruits; 82, marine products; 12, roast eel; 26, pork meata; and
7, prepared foods. Ninety-eight percent of frocia foods was exported to
Japan, West Germany, the United States, Hong Kong, and Canada. The most
important frozen vegetables ware mushrocas, iagparagus, soy beans, and
beans. Among marine productse, shriap, eel, :rab, and fish paste were
the main items. Of frozen mest, pork was about the only item, and
spring roll was the major item in frozen prupared foods.

Taiwan has four froeen dehydrated food factories, exporting 218
tons valued at US$3.57 million im 1978. The price of these products is
high, yet the output is unstable. Frozen prepare. focis have been
produced for about 5 years, and consist mainly of Chinese~utyle sneck
foods. Kxports in 1978 were 398 tons valued at US$1.12 million (sce
Tables 5 and 6).

Problems faced by the frozen food industry include:
0 Besvy investment and high storage and transportation costs
which have made this induatry more difficult to marcage than the

canning industry.

o Insufficient raw materials for the 120 factories in operstion.
Totel freezing capecity emounts to 2,200 metric tons per day or
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TAZLE S XExport of frosen products froa Taiwgn, 1974-78 (wetric toms).

1974 1975 1976 1977 1978
Vagotahles and fruice 28,337 14,823 28,272 38,740 48,679
Marius products 19,559 16,150 20,969 26,793 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,°32 85,721 100,701
Source: Teaiwan Prozen Vegetable and Fruit Asgoziation
TABLE 6 KExport of frozen products from Taiwan, 1974-78 (US$1,000).
1974 1975 1977 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 products 4,089 542 2,872 2,463 3,570
TOTAL 67,681 72,232 203,718 146,949 231,671

Source: Tziwan Frozen Vegetable and Fruit Association
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800,000 metric tons per yesr; but only 85,721 metric tons were
produce: in 1977 and 100,701 metric tons in 1978.

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

0 A recent U.S. Food and Drug Administration blacklist of
Taivan's frozen seafrci products which means that all shipments
are automatically detained at the port of entry until declared
free of contamination.

Edible O4ls Industry

During the past 10 years, the edible oil industry has developed
very quickly in Taivan, particularly soybean oil processing. In 1977,
38 soybean oil rafineries were in operation, all equipped with modern
sachinery. ‘zausl demand for soybean oil 1s about 110,000 tons, and for
lard and peanut cil, 50,000 tono (see Table 7). Margarine and
shortening are used mainly for Zood processing, with an annual demand of
12,000 tone. 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 vegeteble oil material such as tice bran to use
instead of soybean.

Salted Vegetables and PFruits 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 expor: of salted food: has
increased, reaching 108,000 tons worth US$61.2 million in 1978 (see
Tabla 2 for a listing of the chief salted food items). Japan imports
80 parcent of Taiwan's salted foods. Because most preducts are
seai~finighed, profits are limited. Most factories are family
businenses with limited funds and competition is sharp. Thus thie
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 and vegetable); and 22 factories,
juices and soft drinks. Most fruit or vegetable juices are consumed
locally. The fruit juice industry has developed further since
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TABLE 7 Per capits consumption of fats and oils in Taiwan, 1974-78

(kilograms).
1974 1975 1976 1977 1978
Soybaan oil 4.16 5.55 5.64 6.22 6.99
Peanut oil 0.5% 0.52 0.49 0.41 0.52
Rapeseecd o1l 0.04 0.10 0.19 0.21 0.05
Sssane oil °o18 0.14 0-19 0.07 0.20
TOTAL VEGETABLE OILS £.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 AMD OIL 8.24 9.09 10.02 9.71 10.67
Source: Taiwan Food Balance Sheot
TAALE 8 Taiwan'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
Mugtard 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: Taivan Regional Salted Vegetable and Fruits Exporters

Association
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1971 when the govermment started issuing tax exemptions for fruit or
vegetable juices that aet CNS (Chinese Nationsl Standard) ctandards.
In 1978, fruit juice sxports rasched 2.17 million standard cases
valued et US$21.4 million and were sent mainly to Middle Ecstern
countries. Chief ~xports wgre mengo, orange, guava, pineapple, and
toasto juices. Soft drinks zvc only consumed locally and in 1978,
74,396,000 dozen vere gold (see Table 9). Storage of juices and
uaintensnce of quality for off-season production are the two major
problems in the juice industry.

TABLE 9 Soft drink and juice production in Taiwan, 1975-79 (1,000

dozen).
1975 1976 1977 1978 1979
Soft drink 38,090 46,544 56,535 75,396 77,899
Juice 13,126 19.481 16,013 39,798 30,888
TOTAL 51,216 66,025 72,548 114,194 108,787

Source: Industry of Free Chiuz

GOVERRYZ:HT AND RESEARCH INSTITUTE ASSISTANCE
FOR THE PROCESSING INDUSTRY

National Bureau of Standards (NBS), Ministry of Economic Affairs

The NB3, under the supervision of the Ministry of Econcaic Affairs,
io currently in charge of standards, meagures, patents, and trademarks.
NBES sets national standards for unit, name, definition, constent,
quality, dimension, testing procedure, exchangeability, safety, and
packing. PFurther, NBS promotca industrial standardization and
administers tho CN3 Certification Mark. Currently, HES has 22 technical
committees conposed of 1,557 committee members. The National Standard
Council is composed of 40 lezding figures from the industrial sector.
The chairman of the ¥ational Standard Council is the director-general of
NBS.

Normally, a CNS standard is drafted by inductrial or academic
associations at the request of NBS. Rslevant international standards
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and organizations are consulted. After the draft is prepared, copies
are circulated to organisations and food factories concerned.
Discussion mecetings that include MBS technical committee experts,
specification -riters, and reprasentatives of producers and users are
then called tu justify the draft sccovding to the industrialization of
the country. When the draft is passed, it is then voted on by the
National 3tandards Council. Finally, this draft is promulgated by the
Ministry of Ecozomic Affairs as a National Standard. Recently, the
efficiency of this Bureau ha2 increased and about 500 standari:z per

year are being drafted.

The Chinese Mational 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 regardad as out of date.

TABLE 10 Breakdown of th» Chinese National Standards.

Number of standards

Chemical industry 1,418
Machanical engineering 1,055
Electricel engineering 323
Processed food 356
Others 1,788
TOTAL 4,940

Sourre: Hational Bureau of Standards

Bureau of Commodity Inspection saad Quarantine (BCIQ),
Ministry of Economic Affairs

During the last decsde, the export volume of the Republic of China
has grown tremendously ac a result of increased industrial
developusnt. To improve the image of Taiwan's products in the world
unarket and to promote the export trads, the Ministry of Economic
Affairs has subjected certain items to inspection by BCIQ or its
designated inatitution before thay are shipped. If carried out by the
Bureau and its six branch offices, inspections of various commodities
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iavolve more than 50 laboratories and about 500 trained inspectors.
5CIQ has ciso designated six well-squipped private and public trchnical
or acudsaic institutions to help perform export inspections.

As stipulated by the Ingpection Law, inepection of both imports
aod oxperts 1s to be according to CNS.

Industrial Development Bureau (IDB), Ministry of Econoaic Affairs

Establiehed in February 1970, IDB comprises eight divisions and
three offices. The thixd divieion 1s responsible for the food
processeing industry. Its rasponsibilities include:

0 Formulating and evaluating existing factories

© Recommending approval of iumported machinery, equipaent, and
rav wataxials

0 Reccmacnding approval of applications of qualified export
factories and their products

0 Asslsting in icproving product quality
0 Assisting in solving production and sale problems

0 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 planncd production of processed agricultural products for export.

The Council for Agricultural Plamning and Development (CAPD),
under the Executive Yuan, resulted from a 1979 reorganization of the
Joint Cormission on Rural Reconetruction (JCRR). The Food Processing
Divisiaon of thie organization assists in improving processing
techniques and sanitation and developing new processed foods, and
conducts research in the many arcas of food science and technology.

The National Health Administration (NHA), under the Executive
Yuan, consists of five departments: public hcaltl, medical affairs,
comsunicable disease control, food and drug control, enviromental
health, and the Bureau of Food and Drug Inspection. Its major tasks
are handling health affairs and food safety.
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The Taiwen Supply Bureau, under the Teiwan Provincial Government,
imports tin plate according to a production plan submitted by food
procassors which must bo approved by the Ministry of Economic Affairs.
Tin can manufacturars cannot individually import tin. The Bureau is
responsible for supplying the food canneries with tin cans.

The Food Industry Research and Development Institute was
establiched in 1967 by the food industries with financial assistunce
from government organizaticns. This institute helpo solve the
technical problems encuuctered by food processing pisnts, collects
teclmicel inforwation, and conducts tethnical trainiug. The services
rendered by this institute have been greatly appreciated by the food
industries.

TOTAL QUALITY CONTROL IN THE FPOOD PROCESSING INDUSTRY

Before 1976, the export inspection system was solely responsible
Zor the quality esourance of exporte. Under this system, the BCIQ had
to be notified when an exported comzodiLy was ready for imspection.
Tha BCIQ would then designate an inspector to carry out an on—ths-spot
check and pick up samples for quality assessment. Approved products
would be given export approval.

This aystem was quite successful in the 19608 and into the early
1970s. Hovever, due to the rapid growth of export trade in the 1970s,
the BCIQ could not mret all the inspectior demanis. Occasional delays
often caused complaints from wmanufacturers and ti'ading firms. Thus the
govarnment decided that eome measure must be taken to improve the
inspection systen.

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
constructive for the BCIQ to see that manufacturers had quality buile
into their products instead of waiting until the products were ready
for export. Thus in 1976 tke govermment decided to undertake a total
quality contrcl system.

The quality control program is carried out in five steps, namely,
survey, surveillance, audit, performence analysis, and rating.
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Survay

A survey 1s used to determins whether a plant has an “adequate”
quality control system. In addition to general plant informationm,
34 1temc are examined and evaluated in each survey, including:
20 items directly related to product quality, 5 items to productivity,
S 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 survey. Definitions and ecores for each category »f
deficiency are: (1) critical deficiencies that will cause total faiiure
of tha system (0.006); (2) major deficiencies that may significantly
reduca the efficiency nf the system (0.20); (3) minor deficiensies that
may aot siguificantly 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).

Por exazple, a survey might produce the following results:

Defic?! »ncy Number of items Score
Critical 1 0.006
Major 5 0.20
Minor 11 0.60
Incidental 13 0.85
None 4 0.95
TOTAL 34
34
R= V' (0.006) (0.20)5 (0.60)11 (0.85)13 (0.95)4

- 0.54
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This score would then receive a srade according to the following:

Score Grade

0.00 - 0.24 c Unacceptable

0.24 - 0.32 Bz* Poor temporary grades
0.32 - 0.36 Bl* Poor temporary grades
0.37 - 0,75 B Pair

0.75 - 1.00 A Good

*Grades By and H) were teaporarily peruitted to be exported until
the end of 1978 and 1979, respectively.

Surveillance

Only 1f the final grade ioc above the minimum requirement for an
epproved ¢uport plant can the plant export its products. Once a plant's
quality control system ig approved it is put under gurveillance to see
whether the quality control system is functioning properly. Unannounced
periodic 7isite are made by BCIQ representatives to monitor the quality
control functions continuously. Prequency of visits is determined by
the plant's quality control system rating~-the higher the rating, the
less frequeat the visits. A plant with a By rating 1s usually visited
every 2 weeks; By, once a month; B, every 2 months; and A, every
4 months.

After each surveillance, any deficiencies are discussed with
management, possibilities for corrective action are explored, and the
progress of improvements is reviewed. The plant's quality control
syoten 1s reevaluated and scured after each survelllance. 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
purpogse 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 material 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--deficiencics cause the product to lose
its function (0.2); (3) minor--deficiencies reduce thc 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 ar~ referred to the plant management for
corrective action.

Audit results are judged against specifications--Chinese National
Standards, the manufacturer's own specifications, ths purchaser's
specifications, or specifications issued by the BCIQ, whatever is
appropriate. .

Below is an example of a product audit rating:

Score
voduct 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 = v (0.60) (0.85) (0.95)2 = 0,82

Factory Product Audit = \I (0.29) (0.82) = 0.49

Performance Analysis

Market 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
systenm.
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Final Quality Control byotem 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
R - \/ 631 X Gy
4
- vV (0.56)3x (0.49)
= 0.53 =~ B grade

Gl = survey or surveillance

G = product audit

Under the close supervision of govermment, as represented by the
BCIQ, an overall quality control system has been sot up in all
manufacturing industiics, including food industries. Manufacturers
design ileir own systems according to their nceds. However, it ie the
reoponsidility of the BCIQ to determine how appropriate the system 1s,
and to ensure that the eystem is functipning at all times ~nd that a
well-organized system is reflected in their products.

Becaunc of continuous efforts by the govermment, as well as keen
competition iu the international market, the ROC has a good :=tart in
getting up a quality control system. However, the success of the
system still depends on many things:

o A factory quality control systenz must be set up according to
the spocific processing operzticns of the company, not to
satisly 5CIQ inspectors. Thern were complaintr from
induntries that too much p:per work was required to meet the
genera! BCIQ rey:lircz.uts. Cooperation between BCIQ
inspeciv 'c and factory quality control persouncl is needed to
adjust thc individuss sveces so thar it is tatiloved to
specific cases and curriad out effectively in each plant.

0 Ongoirny trciming of LCLQ inapectors ~s well as foctory quality
control pcrasnnel is of great importunce. Rocnuse different
producte requlre different processes, BCIQ inupactors and
quality control persocnnel should uot only have a basic
knovledge of quality control but aluo a thorough understanding
of each processing procedure.
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Industry manageaent should be well aware of riie importauce of
product quality to furthz: devslopment of the industry.
Setting up & good eyster, of course, requires sc:= investment
in equipment and parsoricl which management may hesitate to
do. But in the long run, it 18 a svve way to out production,
costs and consequen:zly incre:is. profito.
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SAFETY ASPRCTS CF FOOD ADDITIVES AND
FOOD CONTAMINANTS

Jen Kun Lin

Inatitute of Biochemistry, College of Medicine
wational Taiwan University

Taipei, Taiwan

Berublic of China

INTRODUCTION

According to the Law Governing Management of Food Hygiene,

- promulc:ied on Jonuary 28, 1975 by the National Health Administration,
‘a "food additive” is defined as a material that 1s added to or brought
into coazact with food in the course of manufacturing, processing, .
compounding, packing, transporting, and wtoring, for the purpose of
coloring, scasoning, preserving, bleaching, emulsifying, flavoring,
stabilizing quality, promoting fermentatlon, incveasing viscosity,
enhnncing nutrition, or preventing oxidation.

. A wone concise definition 18 given by the U.S. National Acadeny of
Sclznces's Food Protection Comaittee (1959): “A food additive {s a
subgtance or ::iiiru~e of substances, other than a basic foodsiuff, which
is present in focd as a result of any aspact of production, processing,
storage or packaging. The temm does not include chance contaminants."”
The second sentence of this definition changes it from cce primarily
councerned with health to one mcra concerned with regulation, and it
nakee this statement a definition of intentional food additives and
purposefully omits incidental, unintentional, or contaminatirng
material. ™.l ignores pesticides, packaging materials, fartilizers,
promotants, and material that may inadvertently but consistently becoae
a part of a food. Therefore, the broad meaning of the second sentence
18 a more acceptable definition. Tortunately, the Food Protection
Comnittee (1961) accepted incideutal additives within its domain.
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Yood additives are so much a part of eating today that most of us
would f£ind it difficult to assemble & meal that did not include thenm.
In & typicel lunch, for sxemple——sandwich, instant soup, gelatin
dssgert, and a cola drink--the bread is fortified with vitanins and
contains an additive to keep it fresh; the margarine is colored pale
yellow; thz luncheon meu? contains nitrites; the soup contains an
additive to keep it from bacoming ramncid; and the gelatin contaius red
coloring to waking it pretty. 7inally, without coloring, flavoring,
swaeteners, or artificial carbonation, the cola beverage 18 nothing
more than plain water.

The fact that addiiives are in foods does not please everyone.
Many contend that some ndditives are often dangerous or are at least
“unuecessary chemicals.” The critics note that some additives can
cause allergic reactions in some people.

In the March 1978 issue of Fnviromment, Anita Johneon contends
that “many hazardous chemicals in food and other products provide
consumers with trivial or no benefits at all....” She cites a March
1976 Gallup Poll conducted for Redbook, which found that “59 percent of
the women surveyed said they favored banning food additiv~1 used only
to improve the appearance of food even if there was no pos..ive
evidence of harm.” However, food processors apgarently think otherwise
and their sales figures seem to back their thinking. Moreover, the
nstion's lavs on the subject are designed mot to question usa of
additives but to assure that they are as safe as possible.

USE OF NITRITE AS A FOOD ADDITIVE IN CURED MEAT

The use of food additives in Taiwan has been complicated by the
tremendous vaxicty of Chinese foods. For example, Chinage sasusages
recipes have bssn formulated by individuals over several genavitions,
and hundreds of different Chinese sausages are on the market. These
sausages can be classified ‘as factory-made or homemade; the coaposition
of the formar is uora constant and homogencous, while that of the
latter is Guite diverae and heterogenaous. When the nitrite contents
of these sausages were estimated, it was found that the factory-made
sausages had lower and more constant Juvels of nitrite thanm the
homemade products which contain varyiag levels of nitrite (Lin 1978).

The nitrite contents of Chinese sausages were analyzed by Chen and
Lin (1975) and Lin (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 wes 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 renidug in sausage.

1974 (Chen and Lin) 1977 (Lin)
Taipei Other area Taipei Other area
Nitrite ppm 7 samples 30 samples 62 samples 104 samples
> 14000 0 3 0 0
2 10000 ] 8 0 0
? 5000 2 14 0 0
Y 2000 4 17 ] 3
Y 1000 6 19 0 6
2 500 6 24 1 10
> 200 6 26 2 16
? 70 7 (1002) 26 (87%) 14 (232) 33 (322)

Source: L.T. Chen and K.M. Lin (1974) National Science Council Monthly
(ROC) 3:21-29, and J.K. Lin (1977) Proceedinga, Workshop on Food
Safety (Taipei), pp. 53-53 .

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 ppm, respectively.

Educational efforts by the medias have convinced many manufactucers
that too much nitrite in processed food is unnecessary and hammful, and
significant progrecs 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 Ppa
residual nitrite; none of the samples contained nitrite above 5,000 ppm
(Lin 1977).

Data gathered by the Division of Food Sauitation, Rational Health
Mainistration, 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 Taiped
Municipal Health Department Laboratory were obtained from samples given
by manufacturers. It is conceivable that the sanpling methodology used
has a profound effect on the data gathered. A nationwide ingpection
based on random samples would likely provide more reliable data.
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TABLE 2 Nitrite residue in sausage and other foods (mumber over 50
pra/mmber of samples).

19778 19788 1980b

Food Number Percent Number Percent Number Percent
Sausage 434/533 81 60/306 20 8/82 10
Bam 64/77 - 83 -— - - -
Dried ' .

meat 110/585 19 - - 4/101 4
Pulver-

ized .

meat 0/198 0 - -~ - . -

8Data from Annual Report (1977, 1978), Division . Food SAnitation,
NHA.

bpata from Taipei Hunic‘pal Health Department Laboratory.

A nuaber of studies have eircidated the toxicity of nitrite.
Asahinz, et al. /1971) reported that simultancous oral adaministration
of sodium nitrite and dimethylamine or methylbenzylamine to male mice
produced acute aynergistic toxicity, as evidenced by relative weight
loss, mortality, and liver necrosis. Iijinsky, et al. (1973) -
demonstrated that tumors were induced in various organs of experimental
animals fed amines and nitrite concurrently in diet and drinking
vater. The dimethylamine was shown to be the most abundant naturally
occurring secondary amine in several fish and shrimp (Lin and Lai
1280). Racent studies have also demonstrated the presence of
dimethylaaine in wines and fermented soybean products (J. Lin,
unpublished data). . Fine, et al. (1977) demonstrated conclusively thet
N-nitrossmines could be fornmed 1n vivo in man aftor ingestion of
convantional 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
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color and flavor in procesesd meats, poultry, pet foods, and Lome-cured

products. Howaver, nitrites moy csrry thair own health hazards. Since

1962, eciantists have krown that nitrites can react with secondary or
textiory amines in food to form nitrosamines, compounds that cause
cancer in laboratory animals. The U.S. Food and Drug Administration
(FDA) and USDA have already acted to limit the nitrosamine risk, but
the cancer risk apparently does not stop with nitrosamines. Other
studiez have shown that nitrites themselves cause cancer in test
animale (Smith 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
quedtion also protects against another very serious health risk.
Fearing that an immediate bsn 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 beccme possible (Lehmann 1979).

COAL TAR DYES IN ¥00DS AND DRUGS

Coal tar dyes in 32 samples of foods and drugs were analyzed with
polyacrylemide gel disc electrophoresis by Yeh and YL (1976). They
founi that brillant blue, amaraath, sunset yellow, new coccine, and
tartrazine wvere among the most popular dyes in foods and drugs
(Table 3). They alco reported that about one thixd 5f the samples
analyzed contained amaranth (red dye No. 2) which was banned in Taiwvan
in 1975 and in spveral other countries, including the United States.

" Some other illegal dyes were found in o few samples.

The chronic toxicity of certain synthetic food dyes in rats has
baen investigated by Lin, et al. (1977). The food dyes amaranta,
tartrazine, new coccine, and sunset yellow fed at a concentration of
8.01 millimolen per kilogzrrm of the diet for 560 days increased
mortality from 17 to 56 percent in male aud female rats.,
Histopathological studies have unveiled the hepatotoxicities of
amaranth, tartrazine, and sunsst yellow as indicated by the presence of
. fatty liver and hepatic necrosis in the dye-treated rats (Table 4).
The importance of employing a low-protein diet to dcozomstrate the
hepatotczicities of these dycs was discusged with gpecial 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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TABLE 3 Coal ter dyes in foods and drugs.

Dye Candies Soft drinks Jans Drugs
Brilliant blue PCP + + -— +
Amaranth + + -— +
Sunset yellow FCP + + + +
New coccine + + + +
Tartrazine + + + +
Eoaine - — - +

_Indigotine ’ -— - — +

Source: D.B. Yeh and S.D. ¥Yi (1976) FPood Science (ROC) 3(2):38-45.

TABLE 4 Chronic toxicity of certain synthetic food dyes in rats.

Chinese v,.S. Conc.

certified certified mmole/ Fatty Liver
General name numbar numbex kg liver necrosis
Amaranth FD Red No. 2 FD and C 8.01 -+ +
Red No. 2
Tartrazine FD Yellow FD and C 8.01 + +
No. 4 Yellow
No. §
New coc.!ne D Red No. 6 - 8.01 + -
Sunset FD Yellow FD and C 8.01 -+ +
yellow Hoe. 5 Yellow
Noe. 6

Sourcet J.K. Lin, et al. (1977) Proceedings, National Secience Council
(ROC), 1:46-52
Experiment pariod, 560 days.  low protein (10-12%) diet.
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THE ILLEGAL USE OF DYES, SWERTENERS, AND PRESERVATIVES

Each year the Division of Food Senitation of tha National Haalth
AMuinintration has offered project grants to research institutes to support
exmination of the 1llegal use of dyes, sweeteners, acd preservarives in
certein foods. The results are given in Tauble 5. Twelve to 22 percent of
candies (71/591) and cakes (97/439) were found to contain uncertified
dyes. A high percentage of jams (582/816), including seasoned fruits,

TABLE 5 1Illegal uce of dyes, sweeteners, and preservatives (number of
vamples fail to pass/number of samples analyzed).

1977 1978
Preserva- Preserva-

Food Dye Sweetener tive Dye Sweetener tive
Cakes 97/439 0/277 - ' - - —
Candies 71/591 0/301 - —— - -—
Jams 76/816 582/816 - 38/363 254/363 -
Fruit gels - L - — 8/159 29/159 18/159
Pickles —— - - 9/151 14/151 2/151
Baan 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 guch 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 (yellcw fish) is a highly regarded seafood in
Taiwan. These fish are primarily caught off the east coast of mainland
Ching 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 Richardson) and the spiked-head fish (Nibea acuta
Tang) are similar morphologically to the Pseudosciaena manchurica.
Occasionally, wvhite flower fish or spiked-head fish stained with crociea 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 percentagze of dyed fish varied with seasons. During the
vinter (December-Februai:), moré yellow croakers were caught; therefore
fevaer dyed yellow figsh (36 percent) ware found in the marketplace. In the
autuan (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 on2, and'
to make an unfresh real yellow croaker look fresher in appearance.
According to the ROC's Law Governing the Management of Food Hygieme (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 animal, 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 wae
preaent 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 presgervative 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 &re
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 Chinegs. From daily experience, they
found that borax inhibited the growth of microbes, iuduced a
physico-chemical change in the texture of food, and made it more elastic,
tasty, and enjoyable.
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TABLE 6 Dyed yellow fil'h in narkets.

September-Noveabar December-February

District Sampla Dyed Percent Sample Dyed Perxcent
Su~ou - - - 1 3 27
Kae-lung 60 49 82 30 17 57
Taipei City 12 12 100 41 12 30
Taipei hsien 9 9 100 6 3 50
Taichung T - - —_— 5 1 20
Kachsiung — - - 14 3 21
TOTAL 81 n 86 107 k1. 36

Source: C.Y. Yu (1977) Journal of the Chinese Nutrition Society
2(2):13-19

TARLE 7 Borax used as & preservative in Taiwan (number of positive
- ssmples/number of samples analyzed, 1976).

Borax conc., percent

Food Mmber Percent (based on wet wt.)
Meat product: Chinese ham 16/25 64 0.50-2.50
, Dried meat 7/35 20 0.05-0.25
Meat ball 2/16 1 0-0.25
Sausage 3/39 7.7 0.10-0.25
Fish product:  Shrimp ball 3/13 27 0-0.25
Pish cake 1/5 20 . 0~-0.10
Fish ball 6/43 14 0-0.10
Wheat product: 01l noodle 16/26 62 0~0.25
Pried nocils 4/20 20 0~0.25
Plain noodle 5/34 15 . 0.05-0.25

Rice product: Rice ball

material 5/7 n 1.25-4.50
Rice cake 5/15 33 0.05-0.25

Source: S.S. Jeng and D.P. Huang ¢{1576) Food Science {R0C):124-132
Turmeric paper method, AGAC (1970), iith ed., p. 335.
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Data provided by the Division of Food Sanitation indicates that
1ess borax was used as a food preservative in 1978 than in 1977 (see
Table 8).

TABLE 8. Borax ussd as a food preservative in Taiwan (number of positive
samples/number of samples analyzed, 1977, 1978).

1977 1978

Food ' Number Percent Nunmber Percent
Sausage 35/533 6.6 - -
Hum 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 - -

-— 7/306 2.3

. Shrimp -

Source: Division of Food Sanitation, NHA, ROC (1977, 1978)

LEVELS OF HEAVY METALS IN GRAPE WINE AND ELESSED 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 dacomposed by the wet ashing method using nitric acid and
perchloric acid (Lee 1976). The results are summarized in Table 9. The
maxiaum allowance of heavy matals set by West Germeny is listed for .
comparison. It ip obvious that the levels of these metals in the grespe
wines are quite acceptable.

The heavy metszls contents of blessed fish raised in the river have
also been datermined (Jeng 1978) and are shown in Table 10.
‘LEAD IN PIDAN
‘ Pidan, a favorite dish of wost Chinese people, is made by treating

a duck's egg with an alksline medium for a period of time.
Traditionally, the alkaline gelation of the duck egg white required
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TABLE 9 Haavy metals contents of graps wines.

Heavy metals, ppm (wean)

Wine Fe Cu Mn Zn Pb Hg

Red grape vine °  4.38 0.5  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
(a = 3)

Max. allowance 15 5 - 6 0.4 0.01

(¥. Germany)

Source: Chuan-Bui Lee (1976) Annual Report, Research Institute for
Wines, Teivan Tobacco and Wine Monopoly Bureau, pp. 101-114

TABLE 10- Heavy eaials contents of Licszsed fish (Taiwan river).

Content, ppa
Muscle Viscera
Element Maan Rango Mean Range
H.B 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~ 0010 0007 0 - 0.15
Cu 1.‘ 005 - 1.6 5-9 1‘4 - 15.0
N 0.3 0-0.18 2.4 0.1 - 7.2
In 5 6 - 92 6 16 - 64

Source: S8.5. Jeng (1978) Procsedings, Workshop on Food Safety (Taipel)
PP 37-52
0fficial allowance Hg: 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
£inal product. The Division of Food Sanitation his set the allowable
content of lead in pidan at 2 ppm. In 1977 and 1973, 87.8 percent and
64.2 percent, respectively, of pidan in the markets were found to
contain more than 2 ppm lead (Table 11). Fortunately, recent data from
the Taipe{ Municipal Health Department Laboratory (1980) indicate that
only 4 percent of the samples analyzed contained over 2 ppa.

TABLE 11 Lead content of pidan (number of samples above.2 ppm/ '
nunber of samples analyzed). .

Year Number Percent

19772 : 165/188 87.8
19788 - 217/338 : 64.2

.1980b - 4.0

8Data from Annual Report (1977, 1978), Division of Food
Sanitation, NHA, ROC.
ta 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 induatries (C.W. Lin, pereonal communication).

FORMALDEHYDE ELUTED FROM PLASTIC BOWLS AND CHOPSTICKS

The extractable formaldehyde contained in some plastic dinnerware
in Taiwan--such ae melamine resin bowls, urea resin chopeticks, and
bamboo chopsticks coated with urea resin--was studied by Kuo, et al.

(1978) . The formaldehyde concentrations found in this dinnerwvare were
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25,2 prn, mzlenize bowls; 42.0 ppm, ures resin chopsticks; and 20.2

ppe. Lombuo chopsticks coated with urea resin (see Table 12). The
moxizum paraiasible concentration according to the Chinese National
Stevdzrd 15 5 ppm. .

TASLY 12 Forwaldehyde eluded from plastic bowls and chopsticks.

Haterianl . No. of brands HCHO conc., ppm (range)

pPlastis bowls 10 25.2 (16.7 - 37.6)
(Melerdine wars) .

Plagtic chopsticlia 5 42.0 (31.8 - 50.4)
{Mada of melomine or
vras recin)

Damtoo chornoticks . 9 20.2 (13.2 - 27.9)
{Cogtad with urea-
BCHD resin}

-ve

Source: T.L. Kuo, et z1. (1978) Journal of the Formosan Hedical
) Association 77:218-225

it hep been repsrted that the ingestion of formaldshyde leads to a
ausbar of ocrlous gastrointeatinal problems (van Gaal 1931; Roy, et al.
1982}, Kuo, et al. (1978) suggenmts tkat the safety of ueing these
kinde of dinvavware should be carefully uvaluated because of populer
use of molamine and ursa rasin dinnervara by houscholda, schoola, end
public restcurants in Taiwan.

One recent survey haz shown that the concentration of extractaile
forraldehyde ia melaminc bowls 1s less than 1 ppa (T.L. Kuo, porscnal
comaunication). 7?he indicates that diorevuare mede from pure anlerine
vasin raleases less formaldehyde than that made from urea resin or a
miveure of uren and weilamins resin. Thua, dinnerware made frua pure
welzpine resiu i possibly ccceprahle for daily use.

HYCOTOXIH CONTAMINANTS TN FOODS AND DOAZSTIC FOODSTUFFS

Bacauze of Taivanfs warm, humid =limat:, it is conceivable thai
foodstuffs can be spoilad by funet and thus contaminated with various
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mycotoxins. Tung, et al. (1967) surveyed foodstuffs in Taiwan for the
aflatoxin-producing strains of Aspsrpillus flavus in 1566. They
reported that 16 out of 106 fungl samples wers capabla of producing
aflatoxins. Ling, et al. (19¢3) aurveyed 27 samples of unrefined
pasnut oil, 12 samples of pesnut cake, 8 samples of peanut kernel, amd
12 esaplee of peanut hutter, and found that 21 percent, 41.6 percent,
37.5 percent, and 59 percent, respectively, .~f{ these peanut products
were contaminated with aflstoxins at levels ranging from 12 to

737 parts per billion (ppb). Raecently, over “N0 samples of locz®iy
consumed peanuts and psanut products including pesnut butter, »ciaut
cake, frisd pasnuts, rcast peanuts, end peanut oil were analyzed ior
the presence of &flatoxins by the HPLC (Wei and Wei 1980). The
incidence of »flatoxin contanination in the exsmined samples was

23.4 percent. Afletoxin By was found in all the positive sampl:-:
ranging from i6 to 1,075 ppb.

Tang and Ling (1977) have surveyed 149 sanples of soy savc> and
00 samples of fermented soybean paste for possibi: cuntaminrstion with
13 mycotoxins. Among the samples of soy sauce, only ona was identifisd
as containin: aflatoxin Gy, whereas other mycotoxins were not
datscted (Tadle 13). Among the fermented soybean .umples, ther: were
1 aflatoxin Bj, 4 sflatoxin Bp, 1 aflatoxin G), and 8 aflatoa.n
G2 positive samples, wh:reas other wycotoxins were not detecrad
(Table 13).

Tcang ana Yuan (1978) surveyed aflatoxin-contaminated domestic
feedstuffs in 1977, A total of 299 feed samples, including swine,
chicken, duck, fiuh, and cattle feedstuff, were collected from various
districts of Taiwsn. The results are summarized in Table 14. Swine
and chicken feeds <ars more saversly contaminate. with aflg*-xins than
tha othar samples.

PESTICIDE RESIDUES IN FOODSTUFFS

Because of the continuing rapid increase in the use of pesticides
in Taiwan, much attention has been focused on pesticide :ontamination
of food and of the anviromment. Although the use of organochlorine

ngecticides, cuch as aldrin, dieldrin, BHC, heptachlor, ail DDT for
apricultural purposes has been banned in Taiwan during recent years,
their residuss remain in the environment. In an attempt to evaluate
tha possibility of contsminaticz of food by these resid.es, a
large-scale resoarch program was carried out by the Plant Protect’:n
7aetar (PPC) to monitor their concentrations in river water and
eadimants, ir soils of virious types of crop land, and in biotic
samples (Fu 1976). While most of these organochlorine xesidues have
been found in the environment (Table 15), the levels were rather low,
mostly within the ppb range. However, the relatively high residue
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TABLE 13 Hycotoxins detected in soy sauce and soybesn paste.

Sauce (194 ssmplas)

Paste (80 samples)

Mycotoxin Suspacted Positive Suspected Positive
Aflatoxin By -~ - 19 1
Aflatoxin By - -~ 33 4
Aflatoxin G 8 - 25 1
Aflatoxin Ga 11 1 33 8
Sterigmatocystin 13 —— - -
Ochratoxin 40 -— 44 -
Citrinin : 9 —— 24 -—
Patulin 9 - 27 -—
Aspertocin 9 - 15 -—
Luteoskyrin 2 - -~ —
Diacetoxyscirpenol 2 - 1 -—
T2 toxin 4 — 19 -—
Zesralenone - - 26 -

==z

Source: Tang and Lin (1977) Journal of the TLC: 2 ppb
Formosan Medical Associstion 26:1482-487
TABLE 14 Aflatoxi~ i) contaminution in domastic feeilstuff,
Aflatoxin By

No. of

specimens Abore Above
Peadstuff snalyzed Positive 100 ppd 200 ppb
Swine 116 47 (40.5%) 14 (12.1X) 9 (7.82)
Chicken 156 59 (37.5%) 18 (115X 11 (7.1X)
Duck 9 3 (3:X) 1 (11X) 1 (11%)
Cattle 4 1 (25%2) 0 1]
Fish 4 0 0 0

Source: T.C. Teeng and G.7?. Yuan (1978) Rational Sciance Council

Monthly (ROC) 6(B):736~769
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TABLE 15 BResidue samples of organochlorine insecticides in vater
samples collected from Tatu Chi (November 1973-December 1976).

Aversge Range of
Number of Number of Percent residue detected

. samplaa positive positive levels residues
Compound analyzed samples sanples (ppd) (ppd)
Aldrin 456 120 46.1 0.030 0.001-1.596
Dieldrin 456 186 40.8 0.022 0.0C1-0.277
lindane 456 360 78.9 0.022 0.001-0.149
Haptachlor 456 78 19.2 0.016 0.001~0.247
Heptachor

expoxide 456 86 18.9 0-0609 0.001~-0.127
DDY 456 74 35.1 0.077 0.002-0.568
DDE 456 136 29.8 0.007 0.001-0.066
T™E | 456 60 13.2 0.020 0.001-0.227
DDTR 456 154 33.8 0.022 0.001-0.568

Source: T.Y. Ku (1976)

levels found in the eggs of ducks reised in river water (Table 16) show
that contamination of food with thess residues is possible.
Fortunately, the overall residue levels in Loth the water and sediments
of the major rivers have shcim a tendency to decline over the 3-year
period 197376 of wonitoring (Li 1979).

Analyses of rice grain samples collect<d from 86 tcowmships in
Taiwan during 1975 revealed that about 95 percent of the samples
contained dstectable amounts of arsenic. The arsenic levels in tha
greins of second crop rice were higher than those from first crop rice
(Table 17). The townships from which ¢he rice grain samples with high
arsenic lcvels (more than 0.76 ppm) were found, were widespread
geographically (Li, et al. 1978).

An analyois 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 methoxychlor were not
detected (Li, et al. 1975). The concentrations of all pesticide
residues found in the pork samples were much lower than the tolerances
gset by the U.S. Food and Drug Administration.
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TABLE 16 Summary of organochlorine residue in duck eggs from duck-
raising farms in Taiwan.

Average Range of
Number of Number of Percent residue detected

sanpleg positive positive levels residues
Compound analyzed ssmples 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 29-63 501 206" 8.9
Heptachor
expoxide 81 36 44.44 5.3 1.5~ 18.9
ppT 81 78 96.30 128.2 3.3 652.3
DDE 81 80 98.77 486.7 18.5-3268.2
TDE 81 kil 38.27 20.5 0.5~ 83.9
DDTIR 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).

Ponlai rice Nativa rica San rice

First Second First Second First Second

crop crop crop crop crop crop
Number of samples 83 84 67 53 22 20
analyzed
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, et al. (1978)



- 153 -

TABLE 18 Residual levels of chlorinated hydrocharbon insecticides in the
pork samples of Taiwvan.

Percentage of Average Maximum
positive residual levels residual
gamples (ppm) levels (ppm)
Toler-
Insecti~ Muscular Adipose Muscular Adipose Muscular Adipose ance
cide tissue tissue tiesue 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 0.937 0.0126 0.0848 0.3
Endrin 0 0 - o - - 0.3
ppT 58 95 0.061 1.294 N.2355 1.9928 7.0
DpD 8 22 0,014 0.033 0.0319 0.3208 7,6
DDR 98 100 0.036 0.290 0.1074 0.9463 7:0
Mathoxychlor 0 0 - - - - !

#*Cited from U.S. Food and Drug Adainistration (1971).
Source: G.G. Li, et al. (1977, 1978)

A Pesticide Control Act promulgated and implemented in 1973 states
that pesticides cannot be distributed on Taiwan without govermment
approval, which is given only after all necessary data on their
effectiveness, toxicclogy, and residue tolerance are established under
local envirommental conditions and found to be satisfactory.

Supervised trials hava been conducted by PPC in cooperation with
various agricultural research iustitutes 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 Tafwan.

Residve (mg/kg)

Pesticides Rate No.of Interval after last application (day)
(kg s.1./bs) trestaent 5 3 9 12 15 18 21 2%
102 Kestral E.C. 0.3 3 0.2800 - 0.1639 0.1115 0.0118 - - -
0.25 3 0.2971 - 0.1786 0.1741 - - - -
0.16 3 0.1482 - 0.1077 0.0866 0.0307 - - -
28T Decls E.C. 0.28 5 0.3648 0.1368 0.1100 0.0434 0.0668 0.0034 0.0022 <{0.0022
0.5% 3 0.4913 0.2343 0.1445 0.0397 0.0210 0.0146 0.0022 <9.0022
20% Sumicidin W.P. 0.13 4 0.6845 0.4658 0.1376 0.0564 - - - -
o.10 4 0.5399 0.2119 0.1523 - - - - -
. 0.08 & 0.5261 0.1386 0.1375 0.0514 - - - -
5% Ripcord E.C. 0.2 & 0.5711 0.5032 0.1891 0.1584 C.0442 - 0.0303 -
0.1 ] 0.1791 0.1584 0.1648 0.0628 0..5297 - - -
0.06 &4 0.1480 0.1101 0.0727 0.0269 0.0124 - - -
40.64% Furadan 4F 0.50 5 0.0683 0.0482 0.0194 0.0166 - - - -
0.76 5 0.0583 0.0516 0.0531 0.0450 0.0126 - - -
25% Orthene E.C. 0.75 & 3.3087 5.4453 - 2.4326 - - 0.0359 -
) 0.47: 4 3.7668 - 1.5438 - - - 0.5389 -

Source: G. C. Li, et a).°(1977, 1978)

= 9T -



- 135 -

Agriculture Research Institute to make quick sssessments of the total
toxtcity of pasticide in fiash vagetzbles in the local markat befove they
reach conmucrs. The number of vegeteble samples found to have toxicity
ievels greata¢ than the toxicity of 2.1 ppm parathion to houseflies has
decreased sharply since 1966 (Table 20) (Li 1979).

GENERAL REMARKS ON FOOD SAFETY
Toxic Chemicals in Food

Tha food industry is not pamitted to use chemicals known to be
toxic. Bach substance must be proven safe for use in the amount norually
consumed. Occeeionally, the more refined methods of assessment mey
demonstrate that a subatance is not as benign as once believed. 1In this
case, the aubstance is outlawed or the amounts permitted are restricted to
an establish:i level of safaty.

Toxicity is the ability of a substance to produce injury; hazard is
the probability that injury will result fr:a the use of quantity of the
substance in a given manner; and safety is the practical certainty that
injury will not 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 bosic stufis and additives, be systematically
investigated and established.

Toxic Compounds from Heat Treatment of Foods

Many foods contain both proteins and carbohydrates, which when heated
undergo « Maillard browning reaction to form a variety of materials (Les
1978). These are oftsn associated with ths characteristic flavor and color
of a cooked or processed food. Rssearch over tha past several yesrs
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 inteitionsl addition are chemirally reactive. Chemical
reactions between tha components of the food axd tha foreign compound will
take place and may iroduce some biohazard derivatives.
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TABLE 20 Toxicity levels of vegstable samples.

Toxicity higher than 2.1 ppm
of parathion to houseflies

Rmber of
Tear samples analyzed Number of samples Percent
1956 ' \ 2,513 12) 5.62
1967 N 5,124 . a 4.40
1973 . 24,281 20 0.08
1974 23,756 10 0.042
1975 (Jan. to June) 11,850 4 0.034
19277 (July) :o 1978 (June) 15,942 2 0.013

\Swl‘cez G. C. 14 (1979)

Of the constituents of foods, proteins are particularly at risk
because of the range of reactive groups they contain. The classical
«xrcrle of the intezaction of an additive end a food constituent came
to light during the siarch for a ciuse of some cases of canine
hysteria. It was found that the hysteria orly developad 1f the dogs
were fed relatively large amounts of bread made from fisur treated with
nitrogen trichloride. The toxic compound in the bread was shown to be
meihionine culphoximine formed by e reaction between nitrogen
trichloride and the methiontine of flour proteins.

Whan protein 1s. exposed to severe treatment with alkali, lysine
and cysteins residuen can be eliminated with formstion of lysinoalanine
vhich may be toxic. lysinoalanine ia of importance not only as a
machanieq by which lysine becomee unavailable but also because after
absorption {t becomes concentra:>d in the cortex of the kidney where it
produces cell enlargement and muicinucleation (Woodard and Short
1973). The toxicological implications of thase changes in the kidney
hava uot been resolwed.

Tha interaction of nitrites with foods is being vigorousl;
investigated because of the possibility that nitrosamines, which have
bean shown to be carcinogenic, are formad by tha reaction of nitrite
vith secondary smines preseat in food. In Norway, an outbresk of liver
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dissase awong 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 dimethylnitrosamins.

In conclusinsa, the occurrence of methionine sulphoximine,
lysinoalanine, aund nitrosamines in processed foods represents a setback
in food processing. More attention should be paid to the toxicological
aspects of theee unexpected by-products. Furthermore, when evaluating
the safety aspects of food additives, the possible toxicity of any
derivative that may arise from the interaction of food additives with
food constituents should be considered.
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OFFICIAL TESTING AND ANALYSIS OF FOOD HYGIENE
IN TAIWAN, REPUBLIC OF CHINA

Chi Byi Horng and Shin Shou Chou
Food aud Drug Bureau

National Health Adminimtration
Taipei, Taiwan

Rapublic of China

In Taivan, ‘fodd ‘hygiene is controlled by the National Health
Muinistration, ‘éirile the quality of foods as a marketing commodity 1is
governed by the Bureau of Commodity 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 Rational Health Admicnistration, while officisl
testing and analyeis of food hygiene are counducted by tka 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
examinations within their capabilities. This report is ccncerned with
the testing and analyais of food hygienz within tha Food and Drug
Bureau.

OBRGANIZATION, FACILITIES, AND TRAINING

The Food and Drug Bureau (FDB) was established on September 20,
1978, by reorganizing the Taiwan Previncial Hygienic Laboratories and
improving facilities and personnel (see Figure 1). Of FDB's five
divisions, Division IV is responsible for the laborstory cheaical and
microbiological examination of foods. Division V is responsible for
tiaining persounel at the district/local levels in food inspection and
exsgmiration, as well as for infoxmation resources on food and drug
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FO0OD AND DRUG BURERAV

DIRECTOR
DEPUTY DIRECTOR

Executive Secretory
Ganeral Affair Office
Accounting Office

Parsonnsl Managesent Office

|

|

Division X Division 11 Di-vhlon 11X Division IV Divisfion V
DRYCS ANTIBRIOTICH CHINESE FOOD8 PLAMNING &
& BIOLOGICAL NATURAL EVALUATION
PRODUCTS DRUGS
Brench 1 Branch 1 Branch 1 Branch I Breanch X
DRLGS ANTIBIOTICS TEOT & ADDITIVES & TRAINING &
ANALYSIS PACKAGING ASSISTING
Branch IX Branch 1I Branch I1I Branch 11 Branch 11
COSMETICS & BIOLMGICAL INSVESTIGATION AGR. & AQ, INFORMATION
RNV, JNSECT PRODUCTS & RESEARCH PRODUCTS REBOURCES
Branch III Brench I1II Branch III
MEDICAL 00D SAPLING &
DEVICRS MICROBIOLOGY LABEL SEALING
Branch IV Branch IV
INSTRUMEN- MEAT &
TATION POULTRY
CENTRAL BOUTHERN EASTERN
DISTRICT DISTRICT DISTRICT
STATION STATION STATION

FIGURE 1 Organization chart of the Food and Drug Bureau.

>
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sv.fety. Diviscion II investigates residual antihlotics in foods and
sets up a blologizal toxicology unit for safety evaluation. The three
district stations ar: devoted almost totally to the inspection ard
examination of f{ocds in their district creas.

FDB inherited .. leboratory and office floor space from Taiwan
Provincial Hygienic Laboratories. A new building will be constructed
to accommodate the expacuing facilities and pe:ssonnel. Over the
1979-1981 fiacal years, a total govermment budget of US$3.55 million
hac been granted for instruments and equipment. Effort. to establich
infomation resources essential for safety evaluation havs been made.
Microfilm of drug safety information updated f{rom 1965 will be acquired
trom IDIS of the Univirnity of Iowa within thie fiscal year. Food
safety information will be established next.

Although FDB is to have a maximum staff of 268, limited floor
space has ruuc.ced in increasing the staff only to 19R from the
previous 103 Taiwun Provincial Hyglenic Laboratories employees. Eighty
percent of the staff members are college graduc~es who majored in
science and technology, including four at the !L.D. level and 13 at the
M.3. level; the other 20 percent are administrative workers. All new
recruits have to attend a short orientatisn and are then trained
individually for the work to be performed. P-oloyees :uvolved in
ingpection and laboratory work at district stations and local health
bureaus take periodic training programs conducted by Division V of FIB.

RESEARCH ON ANTIBIOTIC RESIDUES

Antibiotics are used in the treatment and prophylaxis of animal
diseases, as well as in animal feed supplemcnts to promote growth.
Thus antibiotic residues may be found in ioods. 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. Yowever, becaur . differentc assav aethods were nsed,
inconsistent data were obtained. Moreove:, most of the methods
exzployed were based on antimicrobial reactions that were unable to
differentiate antibiotics from the other antimicrobial substances-

In response to the methodological insuificiency, a syscematic
analysis of antibiotics by agar gel electrophoresis and antimicrobial
spectrum (AGE/AS) was dev: ‘oped in the Division II laboratory of FDB.
Essentially, this method takes into consideration both the
physiochemical and biological characteristics of the chemically
heterogeneous antibiotice to be analyzed. As shown in Figure 2, after
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TABLE 1 Scudies of residual antibictics in foods previously reporced in cthe Taiwan

stes.
L Assay System
Sample R Implicated .
ime Axes Dilucion Test Or_aonism Anciboric Machod Food s Posicive | Ref.
1576 | Tatpat - - - nre MO 0 baz o [
Milk
Cicy
1977 | Southarn - B. subtiiis - Disk & | Raw 5.6 (2)
Taivan ATCC 663) Place Hilk
1073 | Tatpet 1/3 8. lutes Pentcillin | Cylin- | Hen Egg
Cicy ATCC 9341 nard
B.cereus var, | Tetracyc- | Place 1.81 1)
aycoldes line
ATCC 11778
1976 |{Tatpedi 1/5 Saws as the Same as thaCylinder | Duck g 1.16 @)
City above above % Plate *
1979 |Cancral - Same as the Same as theCylindar | Pork 12.1 (5)
Taivsa sbove above s Plate | Muscle
Pork 17.2
Liver
Beef 10.8
Muscle
Chichen 51,8
Huscle
! Chicken 85.6
Liver
Duck 52.4
Muscle
Ducx 86.8
Liver
197? |Taichung 1/5 B.subcilis Screptomy- Fylinder | Duck 0 (6)
Cicy ATCC 663) cin & Plate | Muscle
In addicion In addition Duck 0.62
ro the sbove |cto the Livar
above
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FIGURE 2 The AGE/AS method.’
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electrophoretic separation of each sample as a band on agar gel, strips
of different test organisms are placcd on agar gel so that inhibition
souas of different sice and pos’tion characteristic of each antibiotic
appear after incubation. PFroa tne electrophoresis mobility and
antimicrobial apeztrum, a residual antibiotic in ~n unknown sample can
be compared with czomples of standaxd antibiatice and thus possibly
identified. This method was subsequently used to asssss residual
antibiotics in fresh foods. As prssented in Table 2, although we were
gble to identify soma antibiotics in foods, many antimicrobial
substancas still cannot he ascerta’nzd as antibiotics. Methodological
improvements and refinamsnt must be further pursued. Another effort
vas made to investigate the use of antimicrobial substances as
vaterinary medicines and fesd supplements. The rasults, shown in
Tables 3 and 4, indicate the heterogensity of chemicals being used for
raising domsstic animals vhich may explain tha difficulty in detecting
rvesidual antibiotics in foods. Overall, ressarch on antibiotic
residuas has encountersd tha following difficulties.

o The methodological inefficiency in qualitatively and
quantitativsly detecting haterogeneous specias and small
amounts of residual antibiotics, especielly vwhen a routine
laboratory examination of a large number of samples is to be
carried out.

o Lack of a reccrd system to trace a sample froa market to famm.

0 A gap batween the health institutions that control the
hygienic aspect of marketing foods and the agricultural
institutions thet administer the formulation and application
of vaterinary medicines and feed supplements.

SETTING UP A BIOLOGICAL TOXICOLOGY UNIT

Over tha past 20 years, industrialization hzs resultr~d {n the
prevailing usagu of chemicals in food production and processing, in
increasing contamination of foods via envirommental pollution, and in
changing the pattern of food spending from natural products to
proceszcd foods. Moreover, an improved standard of living has resulted
iu incressed per capita spending on foods.

To counter the increasing seriousness of the food safety problea,
toxicology studies aust be initiated. Because of its involvement in
drug safety testing and the availability of an experimental animal
colony as well as microbiological and tissue culture facilities,
Division II1 of FDB was recently asked to set up a biological toxicology
unit. The unit will screen toxic s»* . .::0s in foods and drugs and
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TABLE 2 Genarasl assessmanc of residual antibiotics and antimicrobial substancas
in commercisl foods.

Tozal W Antivioctcs*
FPooda Posicive Positive Sample
Sanple g 00t Positive | TN TC EW 5w CH BT WB PW Tocal ] » fosicive
Hilk 219 &7 16.8 2 1 k] 1.07
Pork 211 ? 33 1 1 0,47
Pork
Livar 151 . 58 36.4 . 2 1 1 [ 2.65
Besf 143 n 49,7 523 11 1 12%» 8.39
Chicken 1 1 2 1.00
eac 200 17 8.3
Hen aks 2 0.5 2 2 0.45
Egg
Tish 342 35 16.1 2 2 0.58
Total 1,770 257 14,9 9 8 4 21 1 1 1 2 1.46

* PN: Panicillins, including Ampicillin; TC: Tacracyclines; ENM: Erychromycin;
SH: Streptomycins; OM: Chloramphenicol; BT: Bacitracin; NB1 Novobiocin;
PH: Polymyxin B.

L Counsod ona lass bacause borh Erychroeycin and Screptosycin appeared in one
saspls,
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Table 3. Antimicrobial substauces being used as veternary medicines

Livescock** P1G CHICKEN DAIRY COW
Chenical Freq. 1 Dose(g) Freq. % Dose(mg) Freq. % Dose(g)
Panicillin G 71 61.7 0.2-9*% 5 11.4 N.A. 45 75,0 0.2-62%
Chloramphonicol 23 37.4 0.3-15 k] 6.8 40-120 8 13.3 1.0
Kanawycin 40 34.8 0.5-4 2 4.5 60 1 1.7  N.A.
Strentomycin 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 3.1 60-1250 2 3.3 N.A.
Oxyterracycline 15 13.0 0.6-6 7 15.9 40-1250 36 50.0 0.6-1.275
Neomycin 11 9.6 0,24 3 6.8 N.A. 10 16.7 N.A.
Tetracycline 8 7.0 0.75-3

Ampicillin 6 5.2 9.

Spiramycir 6 5.2 0.5-3 4 9.1 N.A. 1 1.7  N.A.
Sulfamecthoxypyrid. 6 5.2 0.6

Sulfisoxasole 4 3.5 N.A.

Sulfadimethoxine 4 3.5 39 2 4.5 N.A. 1 1.7  N.A.
Chlortetracycline 3 2,6 N.A. 4 6.7 1.0
Spect inomycin 3 2.6 N.A.

Sulfamsthazine 3 2.6 6-21.6 k] 5.0 N.A.
Sulfamonomsthoxine 2 1.7 N.A. 2 4,5 N.A.

Erychromycin 2 1.7 0.4 12 27.3 0-400

Dicloxacillin 1 0.9 9.4

Sulfamerszine 1 0.9 N.A.

Gentamycin 1 0.9 HN.A.

Sulfacthiazole 10 16.7 0,45
Sulfaquinoxaline [3 9.1 N.A.

Dynamycin 7 15.9 N.A.

Lincomycin 1 1.7  N.A.
Total 115 44 60

* t Million 1.U.
** 3§ Adulc dosage
N.A. 1 Data Not Available
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Teble 4. Antimicrobial substances being used as feed supplements

Teed for PIG HEN CHICKEN
Chemical Preq.] % |[Conc.(ppm) | Freq.| % | Conc.(pym) | Preq.i % | Conc.(ppm)
Carbadox 78 132.3 |10-35
“:::‘“‘"“ 65 [26.3 | 7-29%0 11 |26.2| 20-220 13 |12.4 30-77
Tylosin 57 |23.8 |10-110 1 1.0 100
Sulfamethanize | 45 (18.8 |50-230
Oxytetracycline| 44 }18.3 | 1.23-300 S |11.9} 30-55 8 7.6} 30-100
Lincomycin 40 {16.7 | 14-40 k] 7.1] 4-4.4 & 419 2-4.6
Neomycin 26 110.8 |30-300 8 |19.0] 110 1 1.0} 50
Spectinomycin 24 110.0 [11-22
Roxasons 2) 9.6 125-400 28 | 66.6; 50 2> {23.8] 25-50
Tlavomycin 23 9.6 | 2.2 2 1.91 1
Virginismycin 22 9.2 | 5-25 18 |17.1{ 7-16
Halquinol 21 8.8 |60-120
Dimatridasole 12 5.0 {100-150
Coliscin 10 4,2 12,52-3,0*
P.ntcillin G 8 3.3 [25-55 13 |12.4] 10
Taimulin 3 1.3 j10-13.4
Destomycin A 2 0.8 |10
Spirasycin 2 0.8 {100 1 2,41 5-10
Furasolidone 2 0.8 100
Sulfadimethylpysd 6 2,5 {100-110 38 |36.2} 12-43
Bacitracin 1 0.4 |50 12 (28,6 10-12
Furazoxyl 1 0.4 |30 4 3.8} 30
Hyawine 1 0.4 {50
Olaquindox 1 0.4 %0
Sulfamonosathox. 32 |76.2] 10-25% 22 J21.0} 25
2Zoalen 27 | 64.3 | 125
Amprolium 10 }23.8) 100-125 & 3.8]125
Nicarbazina 3 9.5}125 40 |38.1) 125
Ethopabuce 2 4,815 1 1.0]8
Sulfaquinoxaline 2 4.8 | 60
Nitrovin 2 4.8(15 1 1.0 13
Monensin 1 2.4 (100 34 (32,4 | 90-~100
Roberidine 1 2.413
Clupidol 15 |14.3] 125
Sulfamsthasine 2 1.9725
Sulfadimethoxi P 1.9] 20
Total 240 42 103

* 1U/g
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assess safety experimantally. The lattor would embody the
carcinogenic, teratogenic, and behavior toxicities, in addition to
gensral toxicity. An array of methods exists, ranging from microbial
system and in vitro zell culture systems to enimal systems. However,
it is not pollisfc to extrapolete from these various systems to human
onsa (Table 5). ,

Thus a re¢zsonable methudology must be selected. At this
developmentel stage, advice and help must be sought on the following:

o The priority of toxicology testing and research in comparison
with other food sefety problems

o The methodologies to be aelected for screening purposes and
for official judgment, respectively

0 An exchange of information concerning toxicology data and
publications

o Personnel training for toxicology studies.

SCOPE OF LABORATCRY ACTIVITIES AND ROUTINE EXAMINATION OF FOODS

Rygienic enalysis of foods in the Food and Drug Bureau sre
perforned in Division IV. This division is responsible for testing
foods and their additives, utensils, containers, packages, etc. Its
activities include:

o Testing and analysis of food additives, utensile, containers,
packages, end agricultural, aquatic, animal husbandry
products, as vwell as pesticide residues, microorganisms, and
parasitec in or on foods, and improving k«thods for their
testing and analysie

v

o Studying, surveying, end evaluating the hygienic quality and
safaty of food additives, utensils, containers, and packages,
ae wall as of agriculturel, aquatic, and anfzal husbandry
products

0 Identifying and investigating causes of food poisoning through
detection of chemical and pathogenic microbese. Iteus
routinely exsmined in connection with foods nnd food poisoning
are shown in Tzbles 6 and 7.



- 170 -

TAMLE 3 Short-taram genatic test cyuou."

_ BACTERIAL SYSTEMS
Salmonsile !nhl/wrgg
arabinoss resistance (forward mulacion)
8-asogusnine resistance (forvard mulacion)
histidine xeversion
DNA repair assay
Rscherichia colf
U!a-tryptop!un reversion
343/113-arginine, nicotinic acid reversion
gelaccose utilizecion (forward mulscion)
pl'-lyut;c rsquiremant (deletions)
rec ~DWA repair
PolA™ ~DNA rapair
Bacillus subcilis
rec -DNA repair
FUNGAL SYSTEMS
Ssccharomycas ceravisise
micscic racombination
histidine, hansserins reversion
canavanine resistance
Neuroapors crassa
sdenine raversion
PLANT SYSTEMS
) Allius
Tradescantis
Barley
Maige
INSECT SYSTEMS

Drocophila melsnogsscer
ssx-linked reacessive lathals

MAMMALIAN CELLS IN CULTURE
Chineas hamster cells
HCPRT syscem-8-szoguanine resiatance
siscer-chromatid exchanges
Munan_levkocytes
sister-chromactid exchanges

Numan Fibroblosts
Unacheduled DNA synroesis



-171 -

TABLE 6 Items analyzed for foods.

Semple Analysis items

Beverages Bacteris, coloring agent, preservative,
artificiel sweetener, heavy metal

Agricultural, Bactaria, coloring agent, preservative,

aquatic, and artificial sweetener, heavy metal,

animal husbandry
products

Spices
Pood additives
Utensils, containers,

and packages

Other foods

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 permanganate, formaldehyde, phenol,
heavy nmetal, coloring azonts, methanol,
n~hexane extract substancc, and xylene
extract substance

Consiatent with labeling, analysis item
depending on the food

TABLE 7 Items anzlyzed for food poisoning.

Cless Analysis items
Microorganioms Bacteria, aflatoxin
Chemicals Pesticide residues, heavy metals
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RESEARCH ON PESTICIDE RESIDUES
Monitoring Pesticide Residues in Taivan

Secause of the continuing rapid incraase in pesticide use in the
ROC, much attantion has been focused on pesticides contamination of
fuol and of the environment.

A survey of organochlorine insacticides, such as aldrin, dieldrin,
end DDT which have bean banned from use, revealed that their residues
still resain in various components of the environment but that levels
were low and alsost within the parts per billion (ppb) range. The
overall residue levels in both the water and sediment (Tables 8a, 8b)
of the major rivers declined from 1973 to 1976. A number ot other
studies have examined the residue levels of some chlorinated
hydrocarbon insecticides in paddy soil (Table 9).

Studies of peraistent pesticide residuas in food carried out in
early 1972 found that residues of aldrin and heptachlor were pregcnt in
asparagus shortly after application of these pesticides to the soili
(Tables 10 and 11). The government immediately banned their use on
asparagus.

An analypis of pork samples (Table 12) collected from 60 retail
markets on Taivan showed the presence of DDT and its metabolites in all
samples. Residucs of lindare, heptachlor, heptachlor epoxide, and
dieldrin were ‘alto found in 6-33 percent of the samples. Residuss of
aldrin, andrin, and methoxychlor were not detected.

Twenty-two biosasay atations have been set up on Taivan by the
provincial Departmert of Agriculture and Forestry, the Taiwan
Agricultural Rssesrch Institute, and FDB to make quick assassments of
the total toxicity of pesticides in Zresh vegetables in local narkets
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 uot know enough yet about pesticide safety
may feel inadequate to establish tolerances for pesticide residuas.
Some published tolersnces indicate that level: set for the same
pesticides in different countries may vary from a few times to as high
as 50 times for lindane. Furthermore, some tolerances are so low that
thay are not practicel for agricultural uses. To solve thesa problems,
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Table 8a “Rosidual levels of organochlorine insecticides in water
lllplti collected from Tatu Chi (November 1973-December
1976).

Average Range of
Mumber of Number of Percent residue detected

samples positive positiva levels residues

Compound analyzed sanples 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
Heptachlorxr 456 78 19.2 0.016 0.001-0.247
Heptachor : .

epoxide 456 86 18.9 0.009 0.001-0.127
DT - 456 7% 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 T 154 33.8 0.022 0.001~0.568

TABLE 8b Residual levels of organochlorine insecticides in sedinenc
samples from Tatu Chi. 10

Average Range of

Number of Number of Percent residue detectad

’ X samples positive positive levels residues
Compound analyzed samples samples (ppb) (ppd)
Aldl‘in . 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
Heptechlor 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~ 55.4
DDE .304 . 152 50.0 3.1 0.2~ 27.2
m 304 ! ‘101 33.2 700 003- 35.1
Dm_ , ' 306 N 168 48.7 4.9 001-10310
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TABLE 9 Residual levels (ppb) of sevaral chlocinated hydrocarbon
insecticides in the paddy soil of Taiwan.ll
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TABLE 10 Residual levels of heptachlor and heptachlor epoxide in
asparagus after soil traatment with hoptachlor.lz

Rate of application

3 kg/ha 6_kg/ha 9 kg/ha

Days after Hepta- Hepta- Hepta-

goil treat- Hapta- chlor Hepta- chlor Hepta- chlor
nent chlor epoxide chlor epoxide chlor epoxide

7 9.05 42,6 16425 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 144

45 0.40 ND ND ND ND 10.7

70 ND ND ND ND ND 9.1

100 ND ND ND ND ND ND

TARLE 11 Residual levels of aldrin and dieldrin in asparagus after soil
treatment with aldrin.l3

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
k3§ 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
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TABLE 12 Residual levels of chlorinnted hydrocharbon inscsticides in the pork
samples of Taiwan.l
Percentuge of Average Haxioum
positive residual lcvels residual
samples (X) (ppm) 1lcsels (ppm)
Toler-
Insecti-. Muscular Adipose Muscular Adipose Muscular Adipose ance
cide tissue tissue tissue tissue tissue tiasue (ppaa)®*
T.indane 23 12 0.G04 0.009 0.0078 0.0169 0.3
Haprachlor 22 22 0.004 0.006 0.0085 0.0116
Heptachlor
epu.‘ide -—— 0.017 — 000371 0.3
Aldrin - - - -
Dieldrin 28 kx} 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. Pood and Drug Administration (1971).

TABLE 13 Results of lLioasssy on vegetable sanpleu.15»16

Toxicity higher than 2.1 ppm
of parathion to houseflies

Nmber of
Year samples analyzed Number of samples Percent
1966 2,513 121 5.6
*967 5,124 321 4,40
J73 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
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the folloving equation wes devised and eccept:d 1o isiwan for
estatlishing tolsrances for nins jesticiias applied to several
vegatablag:

Iy X Wy

Toleranca «

Ve X P X P

vhare I; is ADI (acceptalle daily intake) uxpressed in milligrame of
residuss par kilogram (kg) of body weight, and obiaiunad from the
corralation of U.S. tolersntes and ADL values published by the Food and
riculture @rsnniution of tha U.N./Norld Health Organimation; Wi
(kg) is the bady weight; Wg (kg) ie daily f-~0d consumption
(Table 14); ¥y ie the parcent of food treated; and Py is tha
percent of a peeticide used on sach group of crops. Taking into
consideration ¢f toxicological data, properties of pestici/dss, safety
factors, and dissiration of resiluss on tresated crops, temy:orary
tolarsnces were estabdlished in Taiwan in 1976 (Yable 15) for parathion
(0.7 parts per million), metlyl parathion (0.75 ppm), diesfinon (0.5
ppm), dicofol (3 ppm), malathion (3 ppu), dichlorovos (0.3 ppu), naled
(1 ppm), and mevinrios (0.75 ppm). Time intervals betwes: the lust
arplication and harvest time were slso sit. Final tol: ances were
ectablished in 1978 after furthsr etudias of reeiduss in commercisl
fields, in food merkete, and in prepared foods.

Bffacte of T iumivy, Washing, aud Cooking

To furtksr evalate the safety of treested crips for humsn
cousumption, cabbigs was treated thres timee with high and low doscges
of paratnion, harvasted 10 deys aftex the first application, and then
arqlysed for parathion reeidues, following local practices of trimming,
washing, ant cooking (Figure 3). The resulte indicate that perethion
residnas ware substan-islly reduced by a series of proceeses before
sarving it at % dinner table.

Ratablishing Methods for s Systesatic Analyeis

Chromatographies have recantly davalopsd into a simple, repid
analycical wethod which ie ueeful for s residus enalysis of
pesticidas. The modifisC paper and thin-iayer chromatogrcpiies in
Teverséd phase (Tables 16 snd 17) aud impregneted thin-lujsr in
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polyamide adoorbent (Table 18) ware established in the laboratory to
sssist i routine analyeses of pesticides. Ths results were obtained
with respect to tha sensitivity and epecificity of the color changes of
the spots. Rach method can be used convens.ntly to detect pesticides
in fields and markets.

TABLE 14 Mean daily food consumption* of people in Taivan.17

Poad Kg/person/day Approx. parcent
Bice 0.377 40
Wheat and other caraals 0.082 . 10
Pruics 0.098 10
Vegatablaea 0.296 30
Potato and sweet potato 0.101 10

TOTiHL 0.954 (or ca 1 kg) 100

'Kxcludin; ueat and animal products (about 15 parcent of total
focd consumption).

ADY K Calculaced Harvest times
Pesticide 1ma/kg 3 Fe. % colarance ‘h-pouryb (days afcer
estic [l T30 3
- .Cppm) _ tolerance last
(14)  Win. ‘Max. Pe(1) Wigh Low _ (ppm)  sppiication)
Patathion 0.003 0.0025 &0 80 23 0.63 0.32- 0.7%  14(1,2,4,5,6,)"
Wethyl
parathion 0.001 €.002% &0 80 20 0,70 0.3 0.73 1)
Diasimon 0.002 0.0018 &0 80 20 0.5 0.23 0.3 4(L,2,3,4)
Lindane 0.0125 0,028 &0 80 Ro 7.8 3.9 5 3(1,2,3,4)
Dicofol 0.025 0.014 3 60 20 5.2 2.6 ] 2(3)
Halachien 0.02 0,022 &0 80 2% 5.5 2.8 ) 2(1,6,5,6)
Dichlorves 0.004 0.0012 &0 80 23 0.30 0,13 0.5 1(1,2,3)
Haled - 0,0023 30 60 n 0.93 0.4 1 1(6)
Mavinphos - 0.0025 &0 80 23 0.6 0,32 0,75 1€1,2,3,4)

*rrom Figure 2 or calculaced by aquation 2.
Same as propnied tolersnce.

“uusber in parancheases indicacas the name of cthe following vegetablas: leChinese
Pai-Tsai, 2=Chinesc cabbage, J=cabbage, 4=Chinese lesk, 3«Kidner bean, snd b=
Cucuaber
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L 0.70; ® 4.2
Uashad

st home
L 0.05; ¥ 0.07

w_

ot washed

0.12; n» 0.20

L 1.2; N 1.2

Washed
At HOBS memmend
L 0.05; X 0.08

Cooksd for 10 mim.
with 502 water added
L 0.04; ¥ 0.05

Cooked for 10 min.
with 20T o1l sdded
L ad; N 0.03

Cooked for 10 min
with 50X water added
L od; ¥ 0.0%

Cooked for 10 min.
with 202 o1l added
L nd; % 0.09

Cooked for 10 min.
Pvith 502 water sdded
L 0.04; B 0.04

Cooked for 10 mia.

Mot washad
L 0.20; W 0.27

basrith 20X o1l added
L 0.02; u 0.02

Cookad for 10 min,
with 30X wvater sdded
L 0.10; W 0.10

Cooked for 10 uin.
vith 20X o1l addad
L 0.07; ® 0.07

L = Low dose, 3 applications each at 0.55 kg a.i./ha
H = High dose, 3 applications each at 1.10 kg a.i./ha
Figures aftar L or H = Parathion residue found in ppm
nd: Not detactable

FIGURE 3 Effacts of trimming, vaahing, and cooking on Parathion~

treated cabbage in relation to reduction of the
residus.l
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Y TABLE 16 Reversed phase paper chromatographic data on individual

Carbaryl

putic:ldu.l
Color of spot in each ltaae"
Rf value® Spraying reagent
(1) (11) Bro- Pluore- o-to- uw
Pasticide mine scein 1lidine exposure

Ethion 0.27 0.26 Y Y Y Y
Ronnel . 0.37 0.40 -c - - Dg
Mathyl paratiifon 0.44 0.35 w Y Y Y
Ethyl parathion’ 0.57 0.40 W Y Y Y
Diazinon 0.65 0.65 W Y Y Y
Fenitrothion 0.70 0.70 W Y Y Y
Halathion 0.75 0063 W GY Y Y
Dichloxvos 0.89 0.90 - - - B
Trichlorfon 0.90 0.82 - - - B
Azinphoe-methyl 0.92 0.85 W Y Y Y
Phosphamidone 0.94 0.89 - - - 0
Mavinphos 0.97 0.95 - - - Y
. Aldtin 0.04 0.05 - - - G
DT 0.13 0.15 - - - GGr
Dieldrin 0.17 0.18 - - - B
Endrin 0.20 0.20 - - - B
Dicofol 0.24 0.20 - - - GGr
Lindane 0.42 0.45 - - - Der
Zineb 0.00 0.00 - Y Dis Y
0.88 0.85 - - - BB

450lvent systeam.

bpis, disappsar; W, vhite; Y, yellow; GY, gray yellow; Dg, dark gray;
B, brown; 0, orange; G, gray; DGr, dark green; RB, red brown; WG,
white gray; GCGr, gray green.
CNagative (=) rsaction to the detection rsagent.
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TABLE 17 BReversed phase thin-layer chronstographic data on individusl

pesticides.
Color of spot in each stageb
Rf value® Spraying resgent
(1) (1I) Bro- FPluore- o-to~ o
Pesticide aine scein lidine exposur
Bthion 0.10 0.60 v Y dis LYB1
Ronnel 0.16 0.65 =C - - DrG
Mathyl parathion 0.30 0.70 w Y ‘dis LYBl
Ethyl parathion 0.25 0.67 W Y * dis LYBL
Diazinon 0.34 0.63 - - - DrG
Penitrothion 0.38 0:.03 w Y dis LYK1
Malethion 0.49 0.60 - - - DrBl
Azinphos-methyl 0.53 0.84 W Y dis DrBl
Dichlorvos 0.72 0.00 - - - YG
Phosphanidone 0.80 0.30 - - - GrB
Trichlorfon 0.81 0.19 - - - YG
Mevinphos 0.85 0.35 - - - BBl
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 - - - PrB
Lindsne 0.28 0.60 - - . DrB
Zineb 0.16 0.06 W Y dis DrG
Carbaryl 0.72 0.40 - R v R

50lvent system.

b“, vhite; Y, yellow; R, red; dis, disappear; V, violet; LYBl, blue

ring light yellow epot; DrG, dark green; DrBl, dsrk blue; YG, yellow
green; GrB, gray brown; BBl, brown blue; B, brocwm; DrB, dark brown.
CNegative (=) reaction to the detection reagent.
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il,olor of spot in esch ltll‘b

Lt

¥

Rf value? Spraying reagent
(1) (I1) Bro~ Fluore- o-to~ w
Pesticide aine scein 1idine aexposure
Dichlorvos 0.81 0.92 -t - - B
Malathion 0.78 0.85 B Y D DG
Diasinon 0.78 0.67 B Y D , DG
Ethyl parathion 0.65 0.46 B Y D DG
tathyl parathion 0.64 0.48 B Y D DG
Yenitrothion 0.64 0.56 B Y D: DG
Ethion 0.58 0.32 B Y D ne
Lindane 0.45 0.26 - - - DB
Endrin 0.40 0.21 - - - B
Aldrin 0.36 0.29 - - - B
DD’I 0031 0-07 - - - ‘
Dicofol 0.21 0.31 - - - B
Carbaryl 0.68 0.55 B Y D Gr
Zineb 0.00 0.78 B Y D DG

(1) scetone-ethanol-water (2:2:4); (II) ethanol-ammonin~water (5:2:14).
s yellow; B, brown; DG, dark graeen; DB, dark brown; R, red; D, dark;

Gr, gray.

CNegarive (=) reaction to the detection reageut.
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EDIBLE OIL PRODUCTION IN TAIWAN AND
ITS FOOD HYGIENE, IMPLICATIONS

'Shiu Chan Chang

Pood Industry Regsearch and Development Institute
Hsinchu, Taiwan

Republic of China

The edible oil industry in Taiwan has been developing rapidly the
past decade due to the faat expansion of the feed and livestock
industryiand a substantial improvement in living standards. In 1970,
the Taiwar Vagetable 01l Hnnuflcthrins Asgsociation (TVOMA) had 137
members. It wie astimated that members used more than 1,672 hydraulic
prassan and 202 pehlern. However, in 1730 the number ot the menbers
decre a-ed'to 9%, and more than 90 percent of this equipment was no
longer in operation because of the rapid extension of solvent
cTtrlction plantg.

- There are currently in operation 12 continuous solvent extractors
(Table 1) with a capacity of 200-400 metric tons of scybeans per day,
6 semicontinuous and continuous solvent extractors of 80-120 metric
tons per day, and 18 batch extractors of 20~50 metric tons per day.
The rest are of the hydraviic press and expeller type with rather small
capacity. Moet 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 processora ar. rather small and are not associated
vith TVOMA. ’

The total capacity of the 94 members is about 1.5 million metric
tons of soybeans per year, but only 1 millior metric tons of raw
matarials vere crushed in 1980. Soybeans accounted for 85-percent of
the total oilseed uged for this purpoce, and rice bran, peanuts,
rapesaed, and sesame made uplthe other 15 nexcent. It is expected that
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the hydraulic press will be gradually phased out in & few more years,
dues to the lov operaticn rate (less than 23 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 sstablished at the Food Industry Research end
Development Institute (PIRDI) in 1980.

TABLE 1 Major solvant extraction 'plnnn. Taivan,

Duguxaing/deacidification
Plant Bxtractor systea Deodorizer
1 Bxtraktion Alfalaval (Switzerland) Extraction
Technik (W.G.) Technik (W.G.)
2 " " "
3 " J "
4 Crown (USA) » Krupp (W.G.)
5 Lurgl (W.G.) Westfalia (W.G.) Lurgl (W.G,)
6 " De Smet (Belgium) De Smet (Belgium)
7 De Smet (Belgiuw) Westfalia (W.G. "
8 Yoshino (Japan) Alfalaval (Switzerland) (Japan)
2 Rotscel (Taiwan) " EML (USA)
10 Yoshino (Japan) (Taiwan) (Taivan)
11 Rotocel (Taiwan) (Taivan) {(Japan)
12 Rotocel (Taivan) . -
Sourca: Taiwan Soybean and Food Industry Directory (1980)
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PATTERNS OF EDIBLE OIL PRODUCTION AND COMSUMPTION IN TAIWAN

Soybean 011

Soybeans crushed by the large oil mills are extracted with solvent
(n-hexans) into soybean mssl and oil. Tha small oil mills press
soybsars into soybean caks and oil. About 60 perceant of Tsiwvan's
soybsaus was processed by hydraulic presses in 1970, dscreasing to
12 percent in 1989.

Crude 0il ie generally refined, bleached, and deodorized for
cooking purposes. The finished oils are usually marketed as first
grade refinad soybesn oil, and are sold in 53-gallon drums or 16-kg tin'
cans. Soybsan salad cil 1is 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 finishad oil depends on its free
fatty acid content, color, and cold tes:, atc., according to the
Chinese National Standard. The production of soybean oil was 63,231
metric tons in 1970, increasing 177 psrcent to 175,200 metric tons in
1979 (55 percent soybean salad oil and 45 percent first grade refined
Oil)n

Rice Bran 0il

Rice bran oil is currently the most important domestic source of
vegetable o1l in Taivan. The annual production of browm vice is about
2.5 millton matric tons, about 10 percent of which can be converted to
rice bzan after 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 crude oil could be obtained. Since most of the rice mills are
family-owned and are widely distributed, ths rice bran is difficult to
collect and therefore used mainly for feed preparation. Currently,
only a few refineriecs which obtain raw materials from rice mills
producing milled rice for axport or for military supply, produce
linited quantities of refined rice bran oil for edible purposes. All
of these refineriee uss tha conventional alkrline rofining method
except one larger rice bran refinery vhich employs "miscella refining”,
a process to neutralisze the crude oil in a mixture of oil and inert
solveut (hexane) with alkali solution, miscella refining. The recovery
rate of thesde two methods is 44 parcent and 65 percent, respectively.
The ralative 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 bacome a bottleneck for the industrial development of domestic
rice bran oil. Recently, FIRDI developed an extrusion cooking procese
to stabilize the lipase activity in fresh bran. Rice bran thus treated
could kaep its frée fatty acid content at a level of lesc than 6
percent after being stored for & month. Improved
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storageability of rice bran would greatly facilitate the development of
the rice bran oil industry in this country.

Peanut 01l

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 pesnuts were produced, but only 24,000 metric tous were
pressed to produce 10,000 aetric tons of oil (Table 2). Pesanut oil 18
not refined to preserve the typical peanut flavor traditionally
prefoxred by local consumers. The crude pesnut oil, deep brown in
colot, is usually mixed with the first grade refined soybean oil to a
lighter yellowish color &t a 20:80 ratio and sold to ccnsumers 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 im also sold for three times higher than that of the first
rafined soybean oil.

TABLE 2 Oilseed production and imports, Taiwsn (1,000 metric tous).

_Year Soybean Peanut Rapeseed Sesame
(a) (b) (a) (a) (a) (d)
1969 67 472 100.8 2.7 2.9 -
1974 67 529 94 1.4 1.6 7.4
1975 62 827 91 4.5 1.0 6.0
1976 53 800 89 4.6 1.0 8.8
1977 52 663 77 3.3 0.6 9.8
1978 41 959 92 3.1 1.2 9.5
1979 32 1104 90 2.4 1.0 9.9

. (a) Iaiwan Agricultural Yearbook (1979).
(b) Cusctoms statistics {imports).
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Sesame 011

Sesame il is made either by hydrsulic press or expeller and ia
used unxefined as flavoring. Local production of sesama is only about
1,000 metric tons per ysar. Therefore, about 10,000 metric tons per
year of sesama (Table 2) were importad to Taiwan over the last few
yesars to aupply domestic oil consumption of 3,000 metric tons per year.

Margerine and Shortening

Margarine and shortening production is estimated to be about
20,000 metric tons par year. These products are largely uged by
iastitutions and bakeries, and the number of small consumer packs of
margarine snd ahortening is limited so far. The 12 oil mills producing
margaring end shortening usually ucs imported inedible meat fats, after
being refired or blended with hydrogenated palm oil, as a major source
of oil.

Importes of Fata and Oils

Imports of fats, oils, and oilseed are ghown in Table 3. For each
of the past 5 years, 2,671 metric tons of paim oil and 4,000 metric
tons of coconut oil ware imported. In addition, substantial quantities
of ioedible industrial fats and oils were imported in 1978, including
33,558 metric tons of inedible hog grease, a lard steanin, etc., and
47,484 wetric tons of inadible tallow. Some of these inedible oils and
fats might have been used illegally by the food processing industry.

TABLE 3 011 production and imports, Taiwan (1,000 metric tens).

Soybean Peanut Palm Coconut
Year oi18 o118 o11b o11b
1969 46-8 1001 —— bl
1974 90.1 16.3 2.6 1.6
1975 106.6 14.0 4.1 3.8
1976 127.0 12.6 3.0 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

STaiwvan Agricultural Yearbook.
Custoas statistics (imports).
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Consumption of Fats and 0ils

The per capita consuaption of total fats and oilr in 1968 was only
6.56 kilograms (kg) of which 64 percent was vegetable oils, and 36
percent anima. fats. In 1979, however, consumption increased to
10.07 kg, of which €6.6 percent was vcgetable oils and 33.4 percent
animal fats. Table 4 shows the recen: consumption of edible oils and
fats in Taiwan.

TABLE 4 Per capita consumption of fats and oils, Taivan (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 J.21 0.20 0.13
Total vegatable oils 4.23 4.92 5.31 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 animel 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 Pood Balance Sheet

HYGIENIC PROBLEMS OF EDIBLE OILS
Heavy Metals Contamination of Edible 0ils

Heavy metals are detrimental to the quality of edible oils and thus
to the conzusar's health. It was reported in 1974 that edible oils in
the local market contained an excessive amount of heavy metals which
caused consumers great concern. Therefore, FIRDI undertook an
agsessaert of heavy meials {n edible oils, as well as a survey or edible
oils produced in Taiwan including crude, refined, and finished products.
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3 The change of heavy metale contents during tbe refining process by
. sodiwm hydroxide produced by either a flow marcury cell or a diaphraga
call was aleo etudied (Tesi 1977). <These siudies found that only a
trace of mercury aud arssnic could be detected in the semples, mostly
1eae then 0.003 pim and 0.02 ppm, respsctively. The average amount of
lead, copper, wanganese, and ginc in rafined soybean oil wers 0.04
parts per uillion (ppm), 0.03 ppm, 0.0l ppm, ard 0.2 ppm,
respettively. ' More heavy metale were found in oile counswmed in the
fora of noaretised crude oil such as peanut oil and sasame oil than in
refined acyberan ofl or rice bran oil. Tha iron contsined in refimed
soybean oil was 1.2 ppm, but that can be effectively remowved by the
proper refiniug process. Rscontamination of irou, either during
refining processes and/or during storage by packaging materisl, "o
suspected. In conclusion, all heavy mstals, namaly, mercury, lead,
copper, uanganese, sinc, iron, and arsenic in the refinsd oils urder
investigation were within the safety limits as specified in the
rvegulations of tha Chinsse Metional Standard (CNE). Heavy metals such
as mercury, lsad, copper, mangsness, sinc, an. iron can be effectiveiy
removed through the refining process, espacislly by ecidification. W
nercury contamimation could be detected in refined oils if sodium
hydroxide produced by either a flow mercury cell or a diaphragm cell
and used for deacidification did not contain an excessive amount (no
wmore than 0.3 ppm) of mercury. However, regulations nov state that
only sodium hydroxide produced by a diaphragm cell can be used in the
refining process. Tolerance limits of 0.1 ppm for arsenic, copper, and
1scd, and 0.05 ppm for mercury have aleo beesn esteblistsd.

Polychlorinated Biphenyls (PCB¢) Contamination in Rice Bram €1l

A food poironing outbroak in which about 1,200 people in the
niddle ares of Taiwan suffercd from PCls in rice bran cooking oil was
fixst reported by tha ROC Food and Drug Administration in October
1979. Thie outbreak wau caused by PCBs which accidentally leaked from
the heating coil used ‘n the deodnriszstion process ¢f rice bran cooking
ofl. The conceatration of PCBe in some samples of rics bran cooking
oil aad in the blood of scms patients was as high as 1(C ppm and 136
parts pur biilion (ppd), respactively. ictions for diagnosis and cure
were taken immadiately after sysptoms wers recogaiszed by the ROC Food
and Drug Administvation, and import of PCBs and itas usage in industries
were banned by regulatory agencies in Juns 1980.

Possible Coutamination of Aflatoxin in Unrefined Peanut 01l

7aiven is situated in a temperate sons with high tempersture and
humidity, which presents tha possibility of enough wold growth in
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poinits to Seuae aflatoxin contemimation. This contamination in crude
poanut oil can be removed by the refining process, but the typical
peanst flavor is removed as wmll. As 2 result, peanut oil 1is usually
consuned as arude oil in Teimaan.

Stresg measures should be taken to improva quality comtrol of ra
uatarfale as wll as products, slthough a tolerance limit of less than
0.,025.ppia aflatoxin in edible ofls has been set in tha Chinese Mational
8§ xd.

Inedible Meat Fats Refined for Edihle Purposss

In the United States, snimal fats sand oils derived from shasp,
cattle, and hogs cen be divided generally into two basic classes,
nemaly greases and tallows. A fat with a titer balow 40°C s
considered a grease, aud above 40°C & tsllow. Historically, lard oil
is manufactured from hog or pig gresss. Rdible laxd oils can be
derived only from kog back fat and must be ragregatsd in storsgs,
rendariag, and procsssing. PFat derived from all othar parts of the
bog, including bone stock, skins, hooves, etc., 18 classified as
inedible. The ROC customs service estimaas that importsd insdibls
meat fats are used at e rate of over 100,000 metric tons per year by
sosp or fatty acid manyfacturers as well ss by the znimal feed
industry. Of this amount, 14,000 metric tons were refinsd for desp
frying purposes and for making mergarines and shortezings. Although
the fat or grease, either edible or inedibls, must be produced from
clean, fresh fat obtained from standing animals (i.e., svimals in good
health at the time of slaughter), sanitation of tha coutainer or berga
during vendering or shipping of thase inedible meat fats is very
isportant. Good manufacturing practices nay have besn naglected
complet:ly in processing and handling if the fat wis considered an
inedible msterial. Thus the government is studying how to prevent
inedible meat fats from being used for edible purposes.

CONCLUSION

The edible oil industry is considsred ona of the most important
industries in Taiwan. With improvements in living standards, it is
expected that this industry will ccatioue to grow, improve, and
wodernize. Therefors, it is likely that the future wiil ses a
substantisl decrease in the numder of small oil mills. Hesnwhile, the
larger solveat extraction plants, with capacities from 300 to 1,000
ustric tons per day will emerge in the futurs to improve production
etficiency and quality control, as woll as ts reduce labor and
production costs.
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APPENDIX A
' GPRNING ADDRESS

Banford Miller -
Directoxr, Bursau of Foods
Us8. Food und Drug Admintstration

I would 1like to describe soue of the historicsl thrusts that hava
led to the development of contemporary U.8. lsw, and drav from that
some general conclusions about the characteristice of a food law or at
least vhat the characteristico of the food regulatory systea ought to
be.

However, firet I would like to introduce Dr. Frazk MacKeith who
had the major burden of organizing the FDA's activities for this
conferance. Frank will follow up this confersnca on behalf of the FDA.

Second, although we appreciats the conplisents concerning the role
of the FDA in the orgenisation of the conferancs, let mu emphasize that
for the FDA this ie an exexciss in snlightened sslf-intcrest. World
food trede today is enormous, and intsroationel sources of food for the
United States incrsass constantly. The FDA is responsible for insuring
that all foods entering the United States meet the standards that we
apply to domastic products and are of an accaptails qualicy. It fa
important to us, and will halp our activitiss emormously, if each of
cur treding partners usaca the sams gensral set of rules and
rsgulations. It is, of course, not possible for all laws to be
identical, aor should it be. Each country has its own particulsr
requiremants and its own traditions of law wvhich must be followed. But
if we agrsa on the furdamental atandards and the science undarpinning
the lew, I believe that the current problems in food trade between our
countries cen be corracted. Ths FDA has succecsfully participated in

Previous Page Blank
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sindlar activities with other covntries, and it is our hope that this
activity will achisve ths same massurs of success wo have had with
other colisagues throughout tha world.

CREATION OF A FOOD LAW OR RKGULATORY SYSTEM

The need to create a food law or food regulatoiy system is a
function of tha changing characteristics of the society in which that
reagulatory system is davaloped. The increasing urbanization and
isdustrialization of a society almost alvays makes tha need for such a
regulatory system esssntial. A4s individuals are ssparated from the
dourcss of their food supply, the need for their protection and for
assuring the quality of their food supply incrssses. Thuo the
indication from the Republic of China that thara is need to develop a
mors slaborate and mors technically sophisticated food regulatory
systom is a function of ths increasing urbanisation and
industrialization of the ROC. With this increasing activity it becomes
clear that sophistication is also an esgential part of the process.

In the United States this was equally true. In 1906, following
many years of hard work, the United Btatos passsd the first of what
ultimatsly became several food laws. The 1906 law was preceded by
Several state lawe vhich dealt with ong or another of the separate
issuss on which food safety is based. Largely through the efforts of
Harvey Wiley, who was then 1in the Departuent of Agriculturs, the
Congress of the United Ctates, and befora it the people of the Unitad
Stater, became concerned abot the quality of their food supply. This
concirn was exprassed in diffarent ways in torms of the physical
quality of tha product and the cspacity of the product to cause disease
and harm to the people conswming it. But there was an econoaic concern
a3 well. One of the major prodleas {n 1906 was that people did not
knwer that what they were buying was what they thought they waere
buying. Tha question of frand in the food industry represented a major
thrust for the development of ths law.

It is interesting to note thet Dr. Wiley, in his 12 years of
efforts to get the first law passed, enlisted the aid of a great
portion of the Amsrican food industry, particularly that part whose
sctivitico extended across stete lines. In fact, over the 75 years of
the Act, the role of Amsricen industry in applying of the law and in
assuring the besic compcnents of the lav has been essentisl. This is
one of the importaat taments of developing en effective food regulatory
System. Without the full cooperation of the industry, either entirely
voluntarily or partislly voluntarily and partially through the threat
of further law, it is impossible to develop an effective food
regulatary cyatem. There 1s no way for any country, even the United
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Stites, to davelop a series of regulatory options and a regulatory
structure otrong enough to investigate the entire industry without the
cooperation of the industry itself. The success of the U.8. food law
is in large measure a reflection of the cooperstion that it has
received from the food industry.

In 1906, the govarmment needed to address several kinds of
quastions in developing & law. It became clear that govermment neaded
control over vhat wvent into food in terms of tha safety of the product
itself. It needad control over the proceseing of food to ensurs that
tha processiug produced a product that did not ceuss illness or
disease, and to ensure that the product met some minimum standards. It
needed same way of controlling the quality of the food, and some mesns
of allowing the consumer to kuw what wae in the product. Over the
last 73 yeare, a number of different Tegulatory options have devalor
Irrespective of the nature of those regulatory options, the three
contral points that I mentionad represent tha fundamental basis of food
and drug regulatory activity.

Since 1906 thare have been several changes in the law. These
changes have usually coms about becauss of scze traumatic, dramatic
event which has focusaed the attention of tha Juerican pecpls on the
capacity of the law to mect contemporary problesu. I vant to emphasize
that the law itself must be a changing structure that allows the
government the ability to meet the demands of the paople.

Perhaps even more importan: ‘than these revolutionary changes in
lav has been the evolution of the way the law has been interpreted and
regulations written. MNot only does the law have to be thanged in order
to mest chenging needs, dut the intarpretation of the law, ‘ite
application, the regulatory setructure built upon :the law, must change
as well, One can argue that the only time one ought to force a change
in the law itself is when interpretation of the law and the development
of reguletory structure are no longer sufficient to meet the perceived
goals of sociaty.

At the time of passage 6f s law, it is alwost alvays interpreted
strictly; the Agency takes the most literal resding of the law.
However, with time and incressing knowledge of changas in the industry
vhich the law regulates, and the changing goale of society, the lav
Almost always become more flexible. On occasion, it goas the other
wvay, becoming less floxible. Changes depend on the circumstances.

Delanay Clause

the "Delansy clause” in the 1938 amendment to tha U.S. foud law
was vritten to axclude absolutely, at least so it ceemed in 1958, the
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presence of any carcinogen in the food supply. For the last 22 years
tha Delaney clause has bean interprated in different ways and now the
YOA recognines that what ve knew in 1930 s not necessarily what we
know 1o 1981, In 1938, the number of known carcinogens was few. In
1981, we recognize that the individual ia exposed to literally
hundreds, perhaps thousands, of carcinogens. In 1958, we uwere
prissrily concerned about carcinogens that were purposely added :o
food. 1Ia 1981, we recognize that foods naturally contain compounds
which in t.sts produce increases in ratss of tumors. The result is
that today the law that seemed so rational in 19%8 does not seem o
scientifically rational, or at least the way in vhich it was
interpreted in 1958 does not seem g0 rational today. The result has
been zn evolution in tha regulatory implementation of the 193568 lav——but
not necesaarily a change in the law to effect a change in the way the
law is applied.

Labeling

The usa and importance of lsbsling in asouring zhe 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 wae inside the package wap what he thought was
inside the packsge. It is impossible to tall the contents of an opacue
containaer if thero is no label on it. Later the labsl was used to
carry wvarnings: “Warning: This product 1o hassrdous.” “Harning:
This product conteins lyo, which mey prove hazardous to your health.”
Further needa due to the increasing sophistication of the food industry
led to identifyirg on the labsl the various components of the product.
In 1{’3, it bacame apparent that the label was neaded to serve an
educational function. Thus with the develorsent of the provision of
nutritional information on the label, interpretation of the law had
coas full turn from identifying tue contents of a conlsiner to
educating the consumer in making appropriate choices of food.

Even this has changed throughout tha yesrs. The qQuestion now
arises as to how much information should be on that label. How much
information doas the consumer nsed? And 1is this information diZferent
frou that required by s regulatory structura to enforce the quality of
tha product? It is important, for euample, that certain brsic
nutritional qualities be nmaintained in a product. It is also importaat
that the public receive cartain basic nutritionel information to assure
good selectlion of food. Do these necessarily both have to be delivered
and available in tha same form? Can one interpret the law to permit
different ways of providing each of these different kinds of
information? The law muet evolvs in recognition of thees different
requiremants.
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Ragulatory Emphasis

Regulatory tcols have also changed throughout the years, and these
will be discussed in soma detail later. From a concept that was
originally enfurcemenz oriented (and necessarily so), we have evolved a
vhole series of othar regulatury options, including information and
education. One might argue that the develipment of good menufacturing
practices (GMPs) not only provides a group of standards by which
goverment can tell if foods are being processed and produced properly,
but also reprnsents a structure that can be used to educate tha
industry on haw best to produco the ncoded projuct. A goverrment
agency, given responsibility for zasuring the safety of the food
supply, must use every tool at its commeznd, and the law must be
interpreted so that such educational activities cam go on
sinultanecusly 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 hamaful
chemicals to food. Based on the kind of information he had at the
tine, Dr. Wiley was not concerned much about long-tera exposurec. He
wae 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 sodiun borate, which he thought a very toxic
substance for the short term. He also was concerned about economic
fraud; that pcople were not selling what they said they were selling.
Ha was not overly concerned about microbiological harards, although
this soon became ona of the most important facets of FDA activities.
Why did this happen? 1In the late 1800s and the early 1900s, it was not
knowm that the spoilage of processed foods occurred as the regult of
microbiologicsl actions 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 nicrobiological hazards
and the prssence of other filth in focd 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, che
interpretation of the law, and the agency's emphasis shifted, and while
interest in microbiology and in fi1lth reduction remained, the intercct
in chemical concerns increased. This probably reached its peak in 1958
vith 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 becozing less worried
about those chemicals that we add purposely to food and have becoae
more concernsd about those chemicals that get into food accidentally,
either in the form of natural toxins, or in the form of mamade
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contaainants such as PCBs. Our concern over microbiological hszards is
also incrasasing as we bagin to develop techniquea that reduce the use
of chemical persarvatives in our food supply.

The epecific short-term goals of che agency also change with
time. The overall gosls remsin the same--basically to help maintain
public health and protect the public against the hazards associated
vith food. But the specific goals may change, as ceen 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,
aund birth defects. The law, or at least thu science of the law, must
also change to weet 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, vas charged with implementation of the food
and drug laws. The reaponsibilities 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 Pood and Drug
Administration was then formed, still under the Dapartment of
Agriculture. It soon became apparent that the Secretary of Agriculture
could not be concerned with increasing food production and processing,
and at the seme tima have the responsibility of ensuring that
processora met legal standards. Ultimately the Food and Drug
Administration was transferred to what is now the Department of Health
and Human Services. The fox, &. cne old saying goes, should never be
given the job of serving as watchdog over the chickens. In answer to
Dr. Ma's question about where the food activities ought to be, I would
argue they ought not to be in those agenciea that are also respongible
for the production of food.

-1 have not said much about contemporary law as it will te
discussed later during these meetings. T day, food safety is regulated
in several different agencies of the federal govermment. Meat products
are regulated in the Department of Agriculture, and responsibility for
setting toleranceés for pesticides rests with the Environmental
Protection Agency. Over the years a reasonably successful series of
formal and informal cooperative activities have developed smong FDA and
theae other aguncies. In addition, succéssful relationships have been
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mads vith the various atates, which still maintain for themselvas
certain responsibilities for food safety, such as_providing guidance
and guidelines for the states. Only when products cross state lines in
significant amounts does the PDA 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
developmant of cooperative relationships between other govermmental
entities. These relationships must be addressed in any development of
the structuve for food laws.

t
I

General éonpononta

I would lika to indicate the kinds of general componente that a
structure nust have to meet the needa of contemporary gociety. Pirst,
the structure aust be based on knovledge——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 cannnt be done separately from the regulatory structure
itsalf; it must be an integral part of the structure. In the United
States, those regulatory sgencies 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 ara
not effective. You cannot be a good food and drug regulator unless you
have some idea of the science involved.

Second, you must have & clear definition of goals. What do you
intend for the structure to accomplish? These goals will change with
time, and you must i, willing to accept those changes vith time, but
each step of the - .y you must continually reevaluate those goals and
articulate them clearly so that the pe~ple vorking within the
institution and those whom you regulate know precisely what you are
attenpting to accemplish.

The system must be run with integrity. Perhaps nothing is more
important. The industry must recognize that the individuals in the
regulatory agency are ahove reproach in their application of tha 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 withou: it the system will never work.

Third, the system must have resources. It is often said that
compared to institutions in other parte of the world the U.S. Food and
Drug Admintistratior is very big. But it regulates a very big
industry, And even though tha FDA staff often feals ite resources are
insufficient to meet the demsands of conteaporary American society, on
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the wvhole, the resources of the agency have increased as the demands of
society have increased and as the industry has bacoms larger and more
sophisticated. A govermment must make such a commitment if it wants to
have an effective food control machanism.

The agency needs a structure that meets all these demands, a
structure that incorporates components that are basically techanical and
legal, and components to implement the decisions of other 3roups. Such
a utructure must be capable of change to meet nev demanda and needs.
The law and the food regulatory structvre must meat tke naeds of the
particular society for which it is constructed and in which it ig
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 ba 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 integratced within the
structure of the ROC's govermrental organizaetion and societal
structure. Fundamentally the science remains the same and
fundamentally, I believa, the goals remain the ecame. In areas of
providing the scientific underpinning, and in providing somc idea of
how goals are reached under the U.8. eyutem, we can perhaps offer the
uost help and sdvice to our colleaguss from the ROC. And I hope that
this will be the goal of the conference. Ws 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 araas that eash task
group ought to consider. First, we ought to begin by defining what the
ROC goals are in achiesving fo)d safety; that ias, in each task area what
are the specific goals to be attained. Tt is clear that we want to
assure food safety for the pasople 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
aboat? This sacms 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 prohlems inherent in
either the legal syatem, 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 thay be
in the futurc, and what should they be to accomplish the goils?
Recormendations might be developed on two levels: immediate
recommendations-~those that might be implementsd reasonably quickly,

»
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perhaps in the next year or two~-and those that must be implemented
over a much longer period of time, and that might require more
important structural and legal changes. This might deal with such
thinge ae law, structure of food regulstory activity, the
implementation of the food regulatory activity including inspectional
serviccs, the science base, technology, and the educational component
of any regulatory ectivity. These kinds of general rules night apply
to any discuseions in any of the task groups.
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APPENDIX B

UNRAVELING THE CONFUSION OVER FOOD SAFETY:
HOW SUCCESSFUL ARE WE?

Paul C. Ma, 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
weant “freedom from danger, injury, or damage." 1Is 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 hamm to human health. What is involved, in a practical
senge, i¢ the degree of risk and the degree of safety, which are
patters of relativity. Judgment will also vary according to tho eating
habits, educational levels, living standards, and professions of the
people making the judgmunt. Therefore, enough confusion already exists
1f we have to agree on the measures of safaty, not to mention that
there are at least four different groups of people interested in the
problems-~consumers, producers, scientists, and policymakara--who could
diejplay inconsistent and incoherent views on the very subject.
Difference breeda difference. It will end only with endleas diasputes.

If we definy food safety as "food hygiene,” according to the Food
Codex Committee of World Health Organization (WHO) and Food and
Agriculture Orgruization (FAO), food hygiene means all megsures
neceseary for ensuring the safety, wholesomensss, and soundness of food
at all atages from its growth, production, or manufacture until itas
final coneumption, i.e., from harveeting through processing until
ultimaiely raaching its consumer. The scope of food sanitation could
videly “nclude food itself, food additives, contaminants, food-borne
dijeases, food poisoning, kinde of toxicants, food utensils,
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containers, and packagings, the places and the processes of
sanufscture, processing, stovage, transportation, display, sales, etc.
It could also suclude food labeling and food sanitary education.
Rscently, wasts from processing has been mantioned as a possible source
of contamination. Any incidence of an uncontrollsble factor could
bresd a risk. It could bring about endless disgutes.

We rscognize the confusion involved and therefore are most
grateful to the Maticnal Academy of Scionces of the United Statss and
the Academia Sinica of tha ROC which are jointly sponsoring this
conferunce on f00d safecy at this appropriatc time and at this proper
place. We are elso gratified to lsarn that many Amarican institutes
have sent their delsgates to contribute either at tha conference itself
or during our tours before or after ths confarence.

43 the ROC's per capita incoas reached more than US$2,202 1in 1982,
and a3 our govermuent has suforced 9-year compulsory education since
1968, demands have arisen not only for tastier and mora nutritious
foods, but cloo for wore variety of wholesoms and safs foods. Kore
housewives arc now taking jobs outside the home and can afford no time
for cooking; they demand instant and snack foods, prepared or
semi-~preparid focde-—all wholescme and safe. In 1978, canned, salted,
and detydrated foods-—only three items of processed foods-—sarnsd an
export value of US$487 million for Taiwan; the future volume lies in
maintaining their quality, cepecially a high standard of food safety
that 1s accsptable abroad end able to withstand the challenge froa
other compating exportiug countries. School lunch progras aud
institutional food are developing. Whather or not they could be
successfully expandsd depends upon the quality and coat of the f32ds ac
distributed, which definitely involves the standard of food safety.
Accelorating tourism attracts visitcrs to Taiwan and inspires them to
eat Chinese dishes. The favoritier Jisplayed towsrd Chinase foods in
evary corner of the world encourages our delving into studies on
commercial production of Chinase foods. However, we must endeavor tc
give our best--wholasome and safe foods. This explains why our meetisg
to tackle tha prodlam togethar at this time 19 most opportune.

The United States, through its govertmont agencies cuch as the
VYood and Drug AMministration, the Department of Agriculturc, snd the
Ravirciaental Protection Agency, and nongoveraaent egenciez such as the
Food Saiety Council, are tackling the food safety problen
systematically and sericusly. MNothing is more rewarding t¢o us than to
hold this meeting in Waehinzton, D.C., which is the headquarters of the
wajority of thess agan:ias.

Confusion exists within the ROC about a number of issues. I wish
to mention only a fevw for your refarence.



First, there is the question of the Yood Lav, on which ons of our
delegates, Nr. C.8. Lin from our National Health Administration (WHA),
will preseat a peper entitled "Food Bafety, the Law, and the
Gsvermaent.” Then thera is the questica of which party in our
gowrmment 1s to adainieter the law. The first Lav Governing
Mansgemant of Food Hygiene was promulgated in 1575, and its scopa is
linited to food hygiena. It imposes the sanitary standards of foods
(1ncluditig meat products), food additives, food containers, food
utensils, food peckages, and food tusinesees. It deals with food
labeliog and £00d advertissaments bearing on food hygiene. However, it
omits food quelity control, such ss sdulterated and misbranded foods,
and the anforcement of the law, vhich falls on the Buresu of Cosmodity
Inspection and Quarantina (2CXQ), un'zi 2he Ministry of Economic
Affairs.

In 1978, the Food and Drug Bureau (FDB) was established as a
saparate unit, but still under the direct supervision of the Hational
Bealth Aduninistration. It takes charge of official testing and
analysis of food from the viewpoint of safaty evaluation. The function
of the Bureau of Food and Drug Control (with e subsidiary Division of
Food Sanitation) within the Nationsl Heelth Adwministration is to
interpr2t and drav up food sanitation laws and regulations and safety
standards and also their aduinistration. Recently, definite action has
been taken by the Mational Health Administracion to enlarge the
srginfzation of thisc Food Sanitation Division into a Bureau (but otill
vithin the premises of ths National Health Admiaietration), to be
etaffed with 37 persons.

¥With the astablisbment of the ¥OB {n 1978, the inspection of
347 food items, under five categorises of canned foods, soy sauce,
nooosodium glutarete, inetant noodles, and infant food was transferred
from tha ICIQ to the FDB. Recently, e shipmen: of ailk powder vas
found to be of low vacuum and of low net weight by tha ¥D2, and
apparantly did not meet the quality standard of that product. HRowaver,
#iece the product did not carry any sanitstion hazard, the Natiomal
Hzalth Authority thought that it was not their responsibility to msks
tha decision on whether tc accept or to rsiect the entry of this
shipment to my country. The case was duly transferred to :he BCIQ, but
was turasd down by the BCIQ as it was no longer in charge of inspection
of producte to be sold on the local markst. The MHA again made the
proposal that in the future for the imspection of imported Zoods they
take ¢ore of the sanitation quality, whils the BCIQ checks qualities
other than food safety.

This coaference could offer a platform for discuesing the
feasibidity of ona comprehensive food law that could safeguard the
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consumers’ welfars, and also of one organization to draw up and
interpret the food lawv and regulations, for both sanitation and
nonsanitation components, and administer them.

Sacond, there arose the confusion caused by the open dating of
packaged food cass. Recently, under the auspices of our Consumers'
Association, a large amount of undated, improparly dated, or overdue
products were found in the local market. This ceused a great
disturbance to supermarkets and food menufecturers. The problem ig how
should the date be properly marked on a food product?

Our curreat "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 foed 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 cversimplified. We solicit
advice on:

l. What kind of food necessitates date of expiration?
2. How should the date be determined?
3. What should be done with products that sre overdue in validity?

Third, there is the queation of GMP (Good Manufacturing
Practices). The Bureau of Induwtry, under the Ministry of Economic
Affairs, promulgated a genesralized “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
hermatically sealed containers.” GMP serves as a guideline to the food
procassors on what is right to do in thair food manufacturing process
in order to produce safe and better food. Each process requires a
specific guideline according to the processing techniques, equipament,
and nature of food product. We wish to learn from our American
delegates how wide an area their GMP covers in the United States and,
taking a specific example, how to work out the details of the GMP.

And, which organization is to be given the authority of working out the
GMPs?

Fourth, with the rapid development of industry in the last decade
in the ROC, activities in trade, business, and even tourism hava bacoma
intense. Restaurants, food services, and institutional foods
flourish. 1In 1980, at least two food poisoning outbreaks were reported
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awoag the scheols aupplying lunch for atudeamts. Hundreds of studsnts
were involved in each case- lLiver and intestinal disease are not
watommoe among students in colleges and universities where food supply
depends cn the e3sll restaurants arvund tha cumpus. Sanitation of
lusch boxes offared for sale inm big cities is questionable.
Exmmination of regulstion controlling the sanitation status of these
foed services and reinforcement of such regulations are of primsry
igportance. To prewvent fcod poisoning outbreeks end improve the
sanitation of food services, ¢ complets food poisoning outbroak report
system should be established, and the U.S. experience with such a>»
reporting system would be moat helpful. Its ezperience in food service
saaitation training extended to food handlers and 1o persons in food
management should slso be conoidsred.

Thrcughout this conferxence, we wish to carry on our conversation
in a corstructive, frank, opwn-xi( ‘ed, and sincers modo, so that our
dmericsn counterparts fully realise our problems and givs their good
advice in return. They may havs encountered many bitter sxperiences in
reaching whers they ars nowv, and they could teach us not to r¢peat
these mistakes. In listening to our problems, our /merican
counterparts might also pick up some uew experiences which could be
helpful ia solving their problems. Therefore, I hope this 5-day
conference will be a most fruitful one, resulting in workable,
pragmatic recommardations that we can study and put into action. In
this respect, we hope that in tha future we will have the privilege of
callivg on the services of our Amsrican scientists, lawyers, and food
manageirs to visit the ROC and render their generous assistance.
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APPENDIX C
WORKSHOP PARTICIPANTS

BOSTID PANEL

DR. BANFORD A. MILLER, Diractor, Bureau of Foods, U.8. Pood and Drug
Alministration, Washington, D.C., Co-cheirman

DR. MAHLON A. BUHNETTE, Executive Officer, Matiooal Nutrition
Consortium, Washington, D.C.

DR. C. JELLEF CARR, Scientific Counsellor, Food Safety Council,
Wachington, D.C.

DR. RONALD E. ENGEL, Deputy Administrator for Science, Food fafaty
and Quality Service, U.S. Department of Agriculture, Washiugton, D.C.

MR. PETER B. HUTT, Partner, Covington & Burling, Lawyers, Washington,
D.cl

MR. EDNIN JOHNSON, Deputy Assistant Mninistrator, Pesticide Programs,
Office of Toxic Substances, Enviromental Protection Agency,
Washington, D.C.

DR. RICEARD V. LECHOWICH, Chairman, Departusnt of Food Science,
Virginia Polytechnic Institute, Blacksburg, Virginia

DR. CHANEING H. LUSHBOUCH, Vice President, Quality Assurance, Kraft »
Ine., Kraft Court, Glenview, Illinois

DR. ALLEN W. MATTHYS, Director, Labeling and Food Standaxds,
Mationan®l Pood Processovs Association, Washington, D.C.

MR. TAYLOR M. QUINN, Associate Director for Compliance, Bureau of
Foods, U.§. Food and Drug AMainistration, Washington, D.C.

DR. ROBERT M. SCHAFFNER, Associate Diractor for Technology, Bureszu
of Foods, U.8. Food and Drug Muwiniscration, Waehington, D.C.

MR. JOHN J. SLAVICS, Chief, Quality Assurance Branch, Food Quality
Assurance Division, Commodity Servicas, Pood Safety and Quality
Service, U.S. Department of Agriculture, Washington, D.C.
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PARTICIPANTS

¥R. LOWRIE M. BRACHAM, Consultant, Food Standards and Regulations,
National Food Processors Association, Washington, D.C.

MR. ANTHONY C. CELESTE, Associats Director for Field Support, U.S. Food
and Drug Administration, Rockville, Maryland

DR. FRANK CORDLE, Chief, Epidemiology, Bureau of Foods, U.S. Food
and Drug Alministrazion, Hashington, D.C.

MR. ROBERT N. GREENE, Senior Process Engineer, National Food
Processors Association, Washington, D.C.

DR. MELVIK R. JOHNSTON, Chie<, Plant and Protein Technology l!runch,
Division of Food Technology, Bureau of Foods, U.S. Pood and Drug
MAminiatration, Waghington, D.C.

DR. TUNG CHING LEE, Department of Food Science and Technology,
Nutrition and Dietetics, Univeraity of Rhode Island, Eingston, Rhode
Island

DR. ..\MES P. LIN, Plant and Protein Technology Branch, Division of
Food Technology, Bureau of Fools, U.S. Food and Drug Administration,
Waghington, D.C.

DR. FRANK MACKEITH, Industry Information Specialist, Industrial Prograas
Branch, Bureau of Foods, U.S. Food and Drug Adminietration,
Hashington, D.C.

t«8. FRED PHILLIPS, Asoistant 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. FPood and
Drug Adninistration, Washington, D.C.

MR. JOIN M. TAYLOR, Director, Division of Regulatory Guidance, Bureau
of Yoods, U.8. Pood and Drug Administration, Washington, D.C.

MR. JOUN WENNINGER, Daputy Director, Division of Cossetics Techmology,
UsS. Food and Drug Administration, Washirgton, D.C.

BOSTID STAFP

Dr. Victor Eabinowitch, Director
Mr. John Hurley, Deputy Director
Mg. Tresa A. Bass, Staff Associate -
Ms. Elizabeth McGaffey, Administrative Secretary

REPUBLIC OF CHINA PARTICIPANTS

DR. PAUL C. MA, Director, Food Industry Research and Development
Institute, Hsinchu Taiwan, Co-chairman

MR, SHTYU CHAN CHANG, L.vision of Food Science, Food Industry
Lasearch and Devalopment Institute, Hsinchu, Taiwan
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HR. YUNG SING CHANG, Spacialist, F.od Technology, Food Procesaing
Division, Dapartmant of Farmers Service, Council for Agricultural
Planning and Davelcopment, Rxiscutive Yuan, Taipei. Tsiwan

DR. SRIN SHOU CHOU, Seaior Speclalist, Food and Druy Buresu, National
Bcalth Afminiatration, Tuipei, Taiwan

NRe 2AUL L. C. DAD, Director, Union Industrial Research Laboratories,
Industrial ¥2ciinology Pesaarch Institute, Hsinchu, Taiwan

DR. CHI BYI HORNG. Chlef, Biolegy Division, Food and Drug Bureau,
National Health Admintstraticn, Taipei, Taiwan

DR. CHAU CHING LIN, Deputy Director General, National Health
Muinistration, Taipei, Taiwan

MR. CHEN SHAN LIN, Chief, Food Sanitation Division, Bureau of Food
and Drug Control, National Health Adminictration, Taipei, Taiwan

DR. JEN KUN LIN, Profesaor of Biocheaistry end Oncology, Insticute
of Biochemistry, College of Medicine, Nationa® Taiwan University,
Taipei, Taiwvan

DR. TIM YIN LIU, Deputy Director, Food Induatry Research and
Developaent Institute, Hsinchu, Taiwan

MR. YIE CHUNG SHIAO, Factory Manager, Ter Lih Canning Factory Co.,
Ltd., Yuan Lin, Chang Hua, Taiwan

¥S. JEAN MAY TSIANG, Head, Department of Nutrition and Food Science,
Fu Jen University, Taipei, Teiwan

MR. WAN JIUN WU, Director, Agricultural Science Information Center,
Taipei, Taiwan



