
Agri-Business, Production,
 
Processing and Marketing
 

Information News
 

Issue No 21 June 1994 	 AgEnt 62-94 

Features 
A collection of topical articleslmaterialcovering 
sectors where AgEnt is currently assisting clients 
or where potentialclients have made enquiries. 

" 	 VANILLA 
* FRUIT LEATHERS, BARS AND ROLLS 
" ORGANIC PRODUCTION STANDARDS 
* 	 AROMATHERAPY (PURE ESSENTIAL 

OILS) 
6 FORCED AIR COOLING 
* 	 NEW ZEALAND STRAWBERRY 

EXPORTS 

Preparedby Anthony Dalgleish
 
InternationalMarketing/Agro-Processing
 

Advisor.
 

HELPING SRI LANKA TO GROW! 
AgEnt is a dynamic USAID funded private sector agro-enterprise 

development initiative successfully assisting companies and entrepreneurs 
with viable business/marketing plans to expand existing operations or 
start-up new ventures targeted at both domestic and export markets. 



Agri-Business, Production,
 
Processing and Marketing
 

Information News
 

Issue No 21 June 1994 	 AgEnt 62-94 

Introduction and Qualifications 	 1 

Contents 

A. Vanilla - a New, Potential High Value 1 
Export Crop 

B. Fruit Leathers, Bars and Rolls - A New, 2 
Fast Expanding Developed Countries 
Market Sector 

Indei C.	New Zealand Certified Bio-Gro Organic 2 
Production Standards 

D. Aromatherapy - Pure Essential Oils 3 
Another Burgeoning Developed 
Countries Market Sector 

E. Forced Air Cooling of selected export 3 
fruits/vegetables 

F. New Zealand Strawberry Industry 4 
Review - brief SWOT Analysis of 
Export Marketing Potential etc 

Editorial Board: Richard ltorelbrink - Managing Director/Agribusiness Advisor and Anthony 
Dalgleish - International Marketing/Agro Processing Advisor. BIC Mtnager: Mrs. Gayatri Abeydeera. 

Agri-Business, Production, Processing and Marketing Information News is published by the USAID 
funded Agro-Enterprise Development Project (AgEnt) as part of its overall program to assist 
companies and entrepreneurs with viable business/marketing plans to expand existing operations or 
start-up new ventures urge.ted at both domestic -nd export markets. 

Correspondence should be ad,:itsscd to the Manager, Business Information Center. AgEnt Project, 5th 
Floor Deutsche Bank Building, 86 Galle Road, Colombo 3, Sri Lanka. Telephone: V4-1-446447, 
446420, Fax: 94-1-446428. E-Mail: (Internel) agent@agent.is,lk. 

mailto:agent@agent.is,lk


1. INTRODUCTION AND QUALIFICATIONS 

AgEnt's BIC (Business Information Center) regularly produces and sends to 
existing and potential clients, government and other identities specially 
prepared reports covering a wide range of agro-enterprise sector issues and 

opportunities. Many company executives/entrepreneurs and public sector 
organizations visit the center to conduct "first hand" market research on 
their specific areas of interest. 

The center maintains an up-to-date collection of hard back publications, 
international trade magazines and product sector trend reports, linked to an 

international information network capable of accessing z wide range of 

production, post harvest handling, processing, marketing and agri-business 
topics. 

This report is essentially a collection of topical articles/material covering 
the following sectors where AgEnt is currently assisting clients or where 
potential clients have made enquiries. 

2. CONTENTS 

A. Vanilla - A New, Potential High Value Export Crop 

AgEnt is playing a key pro-active development role designed to establish 
this crop as a major new "high value/volume export sector for Sri Lanka". 

The vanilla sector articles/other material which appear under the appendices 
below have been selected to give those identities involved and/or interested 
in this sector a much better understanding of the "wider dynamics of the 

crop", bearing in mind that in an earlier BIC report we majored on the 
growing of vanilla. 

AgEnt also has for sighting in the BIC an up-to-date "assessment of the 
world market for vanilla":. 

Appendices A1-6 Vanilla - our most popular flavor. 

Appendices A7-10 : Vanilla and its place in history. 

Appendices Al 1-12 Background memorandum on vanilla. 

Appendices A13-14 : Where do vanilla beans come from ? 

Which bean ? (Vanilla bean varieties).Appendices A15 

Appendices A16-17 : The Vanillanark means real vanilla flavor. 
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Appendices A18-20 Vanillamark given products competitive edge. 

Appendices A21 Consumer alert - Mexican vanilla only seems 
like a bargain ! 

Appendices A22 Why participate in the new Vanillamark 
program ? 

Appendices A23 Tips for using vanilla beaus. 

Appendices A24 Quick tips for using pure vanilla extract. 

Appendices A25 United States promotion of Bourbon variety 
vanilla ex the French Indian ocean islands. 

Appendices A26 United States media/cooperative advertising 
material. 

B. 	 Fruit Leathers, Bars and Rolls - A New, Fast Expanding 
Developed Countries Market Sector 

Notwithstanding the growth which is taking place in many developed 
countries for dried tropical fruits (i.e. pineapple, mango, papaya etc), the 
fastest akin growth sector is in "fruit leathers, bars and rolls". The 
appendices below are blac',!white reproductions of the outside of consumer 
cartons and internal/individual bar wrappers for a number of leading 
Australasian brands. 

The BIC has samples of both the brand& below for evaluation by Sri 
Lankan companies interested in exploring this new, high growth potential 
export sector. 

Appendix BI 	 Outside carton (pack) for "TASTI" brand 
tropical fruit bars. 

Appendix B2 	 Outside carton (pack) for "UNCLE TOBY'S" 
brand real fruit roll-ups. 

Appendix B3 Internal/individual bar wrappers for Bl/B2 
brands.
 

C. 	 New Zealand Certified Bio-Gro Organic Production Standards 

As AgEnt is working with a number of clients exporting certified 
organically grown fruit products, we have reproduced below the latest New 
Zealand Biological Producers Consumers Council (lnc) standards, as this 
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country is one of the leaders in setting such standards and exporting 
organicaly- grown products. 

The appendices below cover 	New Zealand standards relating to ­

. Definitions . Permitted Restricted . Inteiim animal health 
remedies Qua;antire area . Prohibited . Location, conversion and 
quality of land Residue or contamination levels in produce . Livestock 
production - Poultry and egg production . Cropping . Vegetable and 
fruit productiou . Inspection and regulation . Progress towards bio-gro 
. Processed food products Packaging guidelines . Processing dairy 
products . Meat processing . Processing grains and other arable produce 
. Processing vegetable and fruit products . Honey and honey dew 
production . Residue levels in certified systems . Interpretation 

Appendices C1-C2 	 New Zealand Biological Producers Consumers 
Council (Inc) - Certified Bio-Gro Organic 
Production Standards. 

D. 	 Aromatherapy - Pure Essential Oils - Another Burgeoning 

Developed Countries Market Sector 

The appendices below illustrate ­

* 	 How one Australasian company promotes aromatherapy 
(i.e. the use of pure essential oils). 

* 	 The immense range/claimed propensities of the essential oils 
products mix they are selling. 

As Sri Lanka already produces a number of these essential oils, linked to 
the capability to produce others, AgEnt believes t., secte,"has 
considerable untapped export potential. 

Appendices DI-13 	 The Oil Company's "Aromatherapy consumer 
information/ promotional brochure". 

E. Forced Air Cooling 	of Selected Export Fruits/Vegetables 

Extracts from the Australian publication below on "Forced air 
cooling!design of forccd air coolers" could be of considerable interest to 
those identitics contemplating export of "quality/high value" export 
vegetables in p::rticular. 
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Appendices E1-33 	 Queensland Development of Primary 
Industries booklet on " Forced air cooling". 
Appendices 24/27 have been purposely 
deleted. 

F. 	 New Zealand Strawberry Industry Review - Brief SWOT 
Analysis of Export Marketing Potential etc. 

Sri Lanka is already growing strawberries for export in a small way and 
New Zealand strawbeny growers believe that there is still an untapped 
potential for high quality/high value strawberry exports into Hong Kong, 
Singapore, UAE, Saudi Arabia etc. 

The review below should assist potential Sri Lankan strawberry 
growers/exporters to "get a better feel for the volume/value potential in 
these selfsame markets, which are but a stone's throw away compared to 
New Zealand's coniderable distance from these markets". 

Appendices FI-10 New Zealand strawberry industry review 
(draft; March 1993) 
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Vanilla­
our most popular flavor 

FRAN LaBELL, Eastern Editor 

" Tanilla has gotten an un-

V deserved reputation as the 
Z plain" flavor, perhaps because it 

is so pcpular and is used in so 
many food applications that peo­
pie have started to take it for 
granted. In fact, vanilla is far from 
plain. It is a complex, natural fla­
vor whose production isas labor 
intensive and exacting as making 
lintwine-and as time consum­
,,ig,
also. 
The most often used form of 

natural vanilla is pure vanilla ex­
tract, made from vanilla beans. Its 
flavor can be described as sweet, 
with a creamy richness in the 
background and a warm, resiny 
aftertaste which is almost 
balsamic in character. Almost 200 
chemicals have been identified in 
natural vanilla. The predominant 
one is vanillin (approximately 
2%), which contributes a very 
strong flavor impact. The rest of 
natural vanilla's character is at­
tributed to the many other chemi­
cais present in smaller amounts. 

By far the most popular flavor 
among Americans is vanilla. If all 
forms of vanilla flavors are 
counted-pure vanilla extracts, 
vanilla flavors, vanilla-vanillin fla­
vors, artificial vanilla flavors, and 
natural vanilla powders-it out­
sells all other flavor categories. A 
breakdown of uses for natural va­
nilla extract shows that most of it 
goes into ice cream (about 44%) 
Retail sales of extrart for home use 
accounts for 22% of natural va­
nilla. Seventeen percent is found (PiOTOCOUrESY OF VNILLA INFORMATION BUREAU, INC.) 

nzz[ ,r 
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K in cola beverag es and another 17% 
is used in confections, baked 
goods, alcoholic beverag, a ando other food products. 

0 
Ice creaam favrit

SDespite the profusionofice
zreespitevohe profusion ofdice cream flavors available today,
Americans still choose vanilla ice 
cream 31% of the time. Nearly 403 
million gallons of vanilla icecream are consumed each year 
According to FDA Standards of 

L Identity for ice cream, vanilla ice 
cream must fall into one ofthree
flavorcategories. Category I,called 
Vanilla Ice Cream, must be fla-
vored with pure vanilla. Category 

j .. .. 

II, Vanilla Flavored Ice Cream, is 
flavored with vanilla-vanillin ex-
tract. The vanilla-vanillin extract 
may contain 1-oz of synthetic va-
nillin forone fold ofrnatural vanilla 
extract. Category Ill, Artificially
Flavored Vanilla Ice Cream,
plies to a flavor that is more 

ap-

50% artificial. About 20-25% 
than 

ofvanilla ice cream is Category I.
About 45-50% is Category 1, and 

about 25-35% is Category Ill. 
Vanilla plays an important role 

in the flavor systems of foods. At 
times it is the star, as in vanilla ice 
cream or cream soda. It may also 
be a supporting cast member to 
chocolate, for whichroundness, it suppliesadds mellow back-

- .. A' ... 

ground notes, and smooths bitter 
notes. For cherry, berry, and other 
fruit flavors, it is an enhancing,
enriching background note. Many 
carbonated soft drinks, especially
colas, use vanilla for smoothing
and enriching background notes 
as well. 

Vanilla is most often used insweet foods and with sweet flavors.It enhances the sweetness of 

these foods and may enable the 
food technologist to reduce the 
amount of sugar used in a for­
mulation where the sugardoes not 
play a functional role, such as a 
bulking agent. The amount of 
sugar in a beverage or a sauce maybe reduced, thus eliminating 

yr . : ."-"--4.-""-. 

:,,.2 ! v : 
;-., 

L. 

(P1 i loO)C2Ul1 I:Sy O" VANIlLA INFOIRMATION [iiUf"AU, INC.) 
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some of the calories. For example, 
in chocolate beverages the sweet 
notes of the vanilla extract counter 
the slightly bitter notes of the 
chocolate and enhance the overall 
sweetness. Approximately 10% 
less sugar may be used in a choco­
late beverage when vanilla is 
added.

Another characteristic of natu­
ral vanilla extract is that it gives 
food pleasant flavor effects over a 
wide range of usage levels. When 

E vanilla levels are increased, it re­
sults in a more pronounced vanilla 
flavor, but it does not produce 

Li harsh notes or off-notes. The op­
timum usage levels to achieve the 

-- desired flavor levels in individualssesshould be determined for 

the most economical use of natu­
cal vanilla. 

Use of natural vanilla extract is 
increasing due to the continuing 
emphasis on natural flavors and 
the continuing interest in gour­
met foods. The largest growth area 
for natural vanilla extract is vanilla 
ice cream, a category which al­
ready represents the greatest use. 
Premium and high butterfat 
brands using natural flavors and 
high quality ingredients continue 
to appear in the marketplace. Pro­
ducers of high quality baked 
goods, natural carbonated bever­
ages, and confections are also us­
ing vanilla extract. 

New to savory foods 
A new trend heartening to va­

nilla lovers has started in the res-
taurant world. Vanilla is usually 
used in sweet fouds, but many 
gourmet and nouvelle cuisine 
chefs are also using it in savory 
foods. Vanilla's sweet notes com-
pliment the sweetness of shellfish 
such as shrimp, scallops, or lob-
ster, and it has been served in 
sauces for various kinds of fish. 
White meats (i.e., chicken, veal) 
'are also served with vanilla fla-
vored sauces. Soups, salad dress-
ings, and vegetable dishes are fta-
vored with vanilla. In savory 
dishes, vanilla provides smooth, 
rich background flavor notes and 
enhances fool flavors. Vanilla has 
been combined with ingredients 

(PioTro cou.rESY OF VIRGINIA DARE ErrmcrCo.) 
such as ginger, shallots and white 
wine, curry, fruit and nuts, citrus, 
fennel, and even teriyaki in some 
dishes. This trend has not yet ap-
peared in the processed or pre-
pared food industry, but it could in 
the future. 

Vanilla worldwide 
The first vanilla beans were 

grown in Mexico and their cultiva-
tion eventually spread to other 
areas of the world with favorable 
climates. The orchid which pro-
duces the vanilla bean is the only 
orchid to produce an edible fruit. 
The country of Madagascar, the 

world's fourth largest island which 
lies off the coast of Africa in the 
Indian Ocean, is the world's larg­
est grower of vanilla (producing 
75% of the world supply). 
Madagascar, Comores, and Re­
union produce what is known as 
Bourbon vanilla, which many peo­
pIe consider the world's finest. It is 
called Bourbon vanilla because 
Reunion, a former Fiench pos­
session where vanilla was first 
grown commercially ir, the 19th 
century, was known as the Isle 
de'Bourbon. Other important va­
nilla growing areas include 1n­
donesia, Tonga, Tahiti, and Mex­
ico. 
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Aztec Indians of Mexico were blankets to allow them to sweat for Bourbon beans. Indonesia sup­
the first people to use vanilla as an 3-6 ma for the fermentation proc- plied 28% (624,850 lb). Indone­
edible product They gave the best es3 to progress properly sian beans (sometimes referred to 
beans to their ruler in tribute, and as Java beans) are less expensive 
when Cortes explored Mexico for Blotechnology studies than Bourbon beans, due in part tobs-ed E-
Sprn i 1518, he observed Em- Scientistsspecialiningrin bi- from lot to lot. They also yield a 

painin 518,he Sienistsspeialzingin io-inconsistency in vanillin content 

i 

chocolate beverage Pavored with
vanilla from a golder goblet Azteciherbals prescribed vanilla as an 
ingredient in astrt 'igthening, re-

h e b a s pr sc i ed v ni l a a a lvitalizing elixir. The Spaniardsbrought chocolate and vanilla 
rbackto Europe and drinkinglchc-

blate beverages flavored with va-
nilla became very popular. In Eng-
land, the apothecary to QueenElizabeth I endorsed vanilla alone 

technology have been working for 
several years with vanilla plants toimprove and optimize the vanillaflavor. They use tissue culture 
l o.Tehniqu tse s u u t rtechniques to propagate vanillaplant celIs with desirable flavor 

characteristics. They are studying 
the flavor precursors in the plant
material with an objective ofdevel-
oping plant cell Lultures whichproduce vanilla flavor compo-

smokey flavor note due to curing 
over wood fires. 

Mostofthe world's vanilla beansMotth orsvnlaas 
are produ ced by orch ids fro m thespecies Vnilla planifoliaAndrews.
Tahitian plants (producing about0.1% of the beans imported into 
the U.S.) are from the species
Vanilla tahitensis Moore and pro­
duce beans with adifferent chem­
ical composition. Tahitian beans 

as a flavoring and the Queen be- nents. are claimed to have their own dis­
came very fond of it. 

Mexico was the only source ofvanilla for 300 years. Attempts to 
grow the orchid in other lands 
with compatible climates were 
eveitually successful, but the 
plants never produced a vanilla 
bean. In 1836, a Belgian, Charles 
Morren, noticed that exican va-

Mene botcee,h xicwasnov 
nilla flowers were pollinated by theLilly Melipone bee, which was not 

Vanilla buyers look for beans 
with high vanilin content be-
cause vanillin is one of thle maoauevnlnisoeoth ajar 
contributors to vanilla flavor. High
vanilin content also indicates that 
the bean was picked when mature 
and cured properly, both factors 
which allow all of the flavor com-
ponents to develop. Beans are also 

%chosen which have approximately
5%or less moisture (further evi-dneo rprcrn Teei 

tinctive flavor with a very flowery 
character and a pronounced he­

trpnteliotrope note. 
Mexican beans were unavaila­

ble for export for many years be­
cause the small supply was used 
by the domestic market. Only dur­
ing the past couple of years have 
small numbers of beans been ex­
ported by Mexico. In 1986, that 
amounted to 3,505 lb or 0.1% of 

found outside Mexico. Herealized dence of proper curing). There is the U.S. supply Mexico is now 
that the flowers could be handpollinated and thus made i p
ble to grow vanilla beans in other 

less chance of the beans becomingmoldy in transit or storage if the 
moisture content is low. Properlycured beans will keep for several 
years. 

developing its varl;, !-all pro­duction because it is considered a 
valuable income producing crop.
As evidence of that, they exportedabout 10 tcns in 1987. 

Costly process U.S. vanilla supply 
While the quality of vanilla 

beans from Mexico is considered 
The cultivation and processing Vanilla producers in the United acceptablc, vanilla extracts from 

of vanilla beans is an expensive 
and laborious process. Flowers of 

States import about 70% of their 
beans from the Bourbon vanilla 

Mexico are not. FDA has cau­
tioned against using extract from 

the orchid vine which produce bean growing islands. Bourbon Mexico because some is adulter­
vanilla are only open for part of beans are noted for their flavor and ated with coumarin (banned as a 
one day and only appear during a quality. In 1986, 70% ofthe Amen- carcinogen in the U.S.). Consum­
two-month period-when work- can supply (1,541,391 lb) was ers who travel to Mexico and are 
ers must visit the vines each day. enticed by the low prices of vanilla 
Each flower which is successfully extract there are discouraged from 
pollinated grows to a pod 6-10" buying it because of the possible 
long in about 6 weeks. The pods adulteration. 
are ready for harvest after about 9 , Vanilla extract producers in the 
months./ 

The green beans must be cured / 
U.S. make their extracts from 
beans of either one source or from 

properly to develop vanilla flavor 
and aroma. In the Bourbon vanilla 

- blends. Beans are a natural prod­
uct which vary according to local 

bean growing islands and in Ta- soils, weather conditions, and cur­
hiti, the beans are immersed if, ing processes, and therefore yield 
hot water to start the curing proc- avariety of flavor notes. Some va­
ess. In Mexico, they are heated in 
ovens. Beans are alternately dried 
in the sun and wrapped in 

/ , d nilla producers use only Bourbon 
beans. Others make Bourbon va­
nillas as well as vanillas from a 

16 
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blend of bea:is from different 
sources. Hundreds of blends are 
possible and producers can create 
whatever blends a food processor 
may desire in flavor. 

nilla extract is generally made 
bya percolation process. Beans are 

o 	 chopped into fine pieces and ao menstnium of ethyl alcohol and 
M water is circulated through them. 
O The menstuum is pumped
Z 	 through under controlled temper-

atures and pressures. The process
takes place in a sealed chamber to 
contain the delicate volatiles. Gen-

Wz	
tie processing conditions are im-
portant to optimize flavor. 

W Many of the flavor components 
C - in the vanilla bean are hydro-

(PiiOTO COURTESY OF VANILLA INFORMATION 

phobic but 	 they are soluble in 
alcohol. Vanilla extract is an ideal 
formofnaturalvanillaflavortouse 
in aqueous food systems because 
it insures that the flavor compo-
nents are dispersed uniformly 
throughout the food. The beans 
themselves contribute flavor; but 
not as efficiently as the extract. 
Major use >n food is for visual 
effect in Philadelphia-style vanilla 
ice cream. Vanilla extract can be 
kept for many years and the flavor 
mellows and improves with age. 

Standards of Identity 
There are rules governing the 

production of vanilla extract and 
the other forms of vanilla flavor. 
Vinilla is the only flavor with a 
federal Standard of Identity Sin-

gle-fold vanilla must contain 35% 
alcohol b) volume. It must contain 
the sapid and odorous principals 
extractable from 13.35 oz of va-
nilla beans and 25% moisture per 
gallon. Two-fold v,.nilla has the 
extractables from 26.7 oz of va-
nilla beans and 3-fold vanilla has 
the extractables fro-I 40.05 oz. 

Direct percolation is used for 
single, double, and triple fold va-
nilla. With more concentrated va-
nillas, a concentration step is 
needed to remove the solvents. 
Some aroma is sacrificed in this 

process. Two-fold vanilla extract is 
- the product most often used by the 

food processing industry Retail 
vanilla is single-fold. 

BUREAU, INC.) 

Vanilla flavor conforms to the 
same standards as vanilla extract, 
except it has less than 35% alcohol 
by volume, 

Vanilla powder is a mixture of 
ground vanlla beans or vanilla 
oleoresinorbothonacarrier(usu-
ally sucrose or dextrose. Lactose, 
food starch, dried corn syrup, and 
gum acacia are also permitted by 
the standard. The powder is used 
in dry mixes for such products as 
cakes, puddings, pie fillings, or 
beverages. When a fat-based food 
system is involved, thepowdercan 
be used to disperse the flavor uni-
formly throughout the system. 

Vanilla-vanillin extract consists 
ofvanilla extract plus added vanil-
lin. Not more than I oz of vanillin 
may be added for each fold of 

vanilla extract. One ounce ofvanil­
linadded to a single-fold vanilla 
makes a 2-fold vanilla-vanillin ex­
tract. Twvo-fold vanilla extract with 
2 uz of added vanillin is a 4-fold 
vanilla-vanillin extract. 

Artificial vanilla flavors may or 
may not contain any natural va­
nilla extract. They are often based 
on vanillin and/or ethyl vanillin. 
Flavorists use their artistry in 
choosing many flavor coml onents 
for developing artificial vanilla fla­
vors. Vanilla extenders are also 
available which do not contain any 
natural vanilla. 

Vanillin, the principal flavor 
component of vanilla, can be pro­
duced synthetically from lignin. 
Most synthetic vanillin is a by­
product of the pulp and paper 
industry and is made from waste 
sulphate which contains lignin­
sulfonic acid. 

Market changes 
For many years, the vanilla mar­

ket was steady with the price of
 
vanilla beans ranging from $8-10/
 
lb. Then in 1964, the government
 
of Madagascar started to control
 
the marketing of vanilla beans. By
 
1077, beans were selling for about
 
$12/lb under a government mar­
keting plan. Acombination of cur­
tailed acreage, economic condi­
tions, and bad weather in 1979 and
 
1980 led to a vanilla bean short­
age. Supplies were available to 
only meet half of the world de­
mand. Prices of beans shot up as a 
result, with Bourbon beans at a 
high of $55-70/lb in 1980. U.S. 
imports for 1978 were close to 
1000 tons. In 1979, it slipped to 
500 tons and in1980, ithitalowof 
343 tons. Since 1981, when the 
U.S. imported 640 tons, the yearly 
imports have gradually re­
covered -reaching 1,387 tons in 
1987. 

Food processors, faced with very 
high prices for natural vanilla in 
1979-80, turned to vanilla ex­
tenders and artificial vanilla fla­
vors to meet their needs. It was 
estimated that 33% of the natural 
vanilla extract market turned to 
substitutes. Since that time, sup­
plies have gradually recovered and 

I! 
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the current price of Bourbon va- tory. package.
nilla beans is about $37/1b. Some, An analytical method for testing Additionally, the applicant
but not all, formulations have re- the authenticity of natural vanilla agrees that when the methodology
turned to using vanilla extract. 	 extract has been developed. The is developed, the Vanilla Informa­

method is capable of determining tion Bureau can pick up retailCertification program the origin of the vanillin in a va- product samples without notice 
The vanilla industry has a certi- nilla extract or product, a'.cording and have them tested for the in­

fication program for food proces- to a published description of the tegrity of their vanilla content by 
sors wishing to tell the ,onsumers test. The SIRA method is de- an independent laboratory. The 
about the flavoring in their prod- scribed in an article, "Isolation methodology for testing for vanilla 
ucts. Vanillamark is a symbol and Stable Isotope Ratio Analysis in finished products has not yet
which can be displayed on retail of Vanillin," by Patrick G.Hoffman been perfected.
products and states that they con- and Mary Salb in the Journal of 
tain "100% Real Vanilla from Agricultural Food Chemistry (Vol.
Bourbon Beans." Products are 27, No. 2,1979, pp 352-255). Food . 

qualified to use the mark by the processors who fulfill the condi-
Vanilla Information Bureau in tions are awarded the certification 
New Yo." City, which represents 	 and permitted to display the Vanil-
Univanille International. This or- lamark symbol on their product's BUNDLE or VANILLABEA S 
ganization is composed of the va­
nilla growers of Madagascar, the 

omores, and Reunion-growers 
of Bourbon vanilla beans. 

To apply for the Vanillamark, the 
food processor certifies that the 
vanilla in a particular product 
omes from pure vanilla extract or 
o,.vdcr made from Bourbon beans 
r the Bourbon vanilla beans 
hemselves. A supplier invoice for
 
.he vanilla being used in the prod­
ict must be sent to an indepen­
lent accounting firm which will
 
)reserve confidentiality. A 4-oz
 
ample of the vanilla used in the
 
roduct is sent to the Vanilla Infor­
nation Bureau, which has it -:-.......
 
ested by an independent labora- (PHoto COURTESY or VANILLAINIORMATION BUREAU., INC.)
 

Further informationon real vanilla and the new Vanillamark 
program is available from the Vanilla Information Bureau, 
Inc., 928 Broadway, New York, N.Y. 10010 

SREAL 

~vaniai 
FrmBubo en 
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O.NILLA INFORMATION BUREAU, INC. Ra
 
FRomBourbon 0eans 

BROADVAY - NEW YORK, NEW YORK 10010 * 212-420-9364 THEVANILLAMARK 

VANILLA AND ITS PLACE IN HISTORY
 

The Aztec Indians in Mexico discovered as early as the 16th
 

century that the seemingly inedible fruit or beans of a tropical
 

orchid, when cured by months of heat and humidity, acquired an
 

exotic aroma. Not only was vanilla considered a wonderful
 

flavoring for foods and beverages, but from the 16th to the 19th
 

centuries it was considered to be an aphrodisiac and to have
 

therapeutic values, good for everything from aiding digestion and
 

preventing headaches to counteracting poisons and bites. The
 

Aztecs called these brown beans "tlilxochitl"--the Aztec word for
 

"black flower"--and required the Totonac Indians who produced
 

them to give 
some of the finest pods to the emperor Montezuma as
 

a tax payment.
 

In 1518, while the Spanish Conquistador Cortez was seeking
 

the treasures of the New World, he observed the Aztec emperor
 

Montezuma enjoying a royal beverage of vanilla-scented chocolate.
 

He was so impressed by this kingly drink that when 
he and his men
 

returned to Europe they brought bags of cocoa 
and vanilla along
 

with the gold, silver, and jewels of Montezuma's fallen empire.
 

Within half a century after Cortez made his discovery,
 

Spanish factories were preparing vanilla-flavored chocolate and
 

,Jn',#,.:::v' U NL I IN.. ind.i *tOok.'rS.R,.A.IONA at A I ,)d, SC ,. 



for some time Europeans continued to 
use vanilla only in
 

combination with the 
cocoa bean. In 1602, however, vanilla began
 

to be used as a flavoring on its own--tre suggestion of Queen
 

Elizabeth's apothecary, Hugh Morgan. 
 Sincu then vanilla has
 

soared in popularity, making it far 
more popular than chocolate
 

or any other flavor known before or since.
 

For more than 300 years after its discovery by Cortez,
 

vanilla was produced only in 
its native Mexico. Plantings were
 

tried in many other countries, but the delicate orchid never bore
 

fruit. The mystery was not solved until 1836, when a Belgian
 

named Charles Morren found that 
common insects cannot pollinate
 

the vanilla orchid. He observed that a tiny bee, the Melipone,
 

which is found only in the vanilla districts of Mexico, is
 

uniquely equipped to bring the 
plant to fertilization. The bee
 

did not thrive outside Mexico and so 
Morren developed a method of
 

hand-pollinating vanilla blosscims.
 

Shortly after Morren's discovery, the French started to
 

cultivate vanilla on 
many of their islands in the Indian Ocean,
 

East and West Indies and French Oceania; the Dutch planted it 
in
 

Indonesia and the British in southern India.
 

Eventually, the French took vanilla to Reunion, 
an island
 

off Madagascar's east coast. 
 There, a former slave named Edmond
 

Albius perfected a quick and simple method of manual pollination
 

which is still used to 
this day. This was the impetus of major
 

commercial cultivation in the Indian Ocean area.
 

Up until the 19th century, the beans were 
the only form of
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vanilla available. As with most spices they were sold mostly in
 

apothecary shops and usually only in major cities. When Thomas
 

Jefferson returned to America from a stint as ambassador to
 

France, he brought with him a new-found love of vanilla, but soon
 

learned that the beans were not even available in Philp"ielphia.
 

Among his papers there is a letter asking a friend in Paris to
 

send him a supply.
 

In the early 1800's vanilla extract (or "tincture of
 

vanilla" as it was often called) began to appear in the U.S.
 

While this was still mainly a druggist's product until later in
 

the century, the first flavoring extract manufacturer started
 

selling it through grocery stores as early as 1847. Unlike
 

Europeans, who continued to use vanilla beans, Americans took
 

quickly to the convenience of pure vanilla extract and soon made
 

it our most common form of natural vanilla. The beans became a
 

product available only in fancy food stores and in some premium
 

spice lines. This is largely true today.
 

Vanilla became so popular in Europe and the U.S. that by the
 

end of the 19th century chemists had devised ways of imitating
 

it. Vanillin--the principal (but by no means the only) flavor
 

constituent of vanilla--was first synthegized commercially from
 

clove oil, then saffrole and coal tar and more recently from the
 

sulphite liquor which is a by-product of pulp paper
 

manufacturing. Today, wood pulp is by far the major source of
 

synthetic vanillin -- the basis of imitation vanilla.
 

When the cheap artificial flavor was introduced, it was
 

6­
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often used to adulterate real vanilla extracts and to replace
 

them entirely in many manufactured foods.
 

Finally, in 1962 the Food and Druq Administration
 

established standards to protect: the integrity of pure vanilla
 

extract, and many manufacturers of high quality ice creams and
 

other food products returned to pure vanilla. Today, the finest
 

products are made with real vanilla, and consumers at home prefer
 

it nine-to-one for their baking and dessert making. 
However, the
 

majority of manufactured products contain the cheap, synthetic
 

vanillin.
 

Alert consumers can be forewarned of the products which use
 

arcificial vanilla by studying thc ingredient statements.
 

Quality conscious companies that are insisting on using "Bourbon"
 

vanilla (the choicest type, which comes from the Indian Ocean
 

area) are also beginning to display a seal called the
 

Vanillamark. This is licensed LO them by Univanille, an
 

organization of Bourbon vanilla producers. Bourbon vanilla,
 

incidentally, is no relation to the wi±: key. It is simply a
 

trade term which came from the fact that Reunion--where Indian
 

Ocean vanilla originated--was known as the Bourbon Isle.
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BACKGROUND MEMORANDUM
 

VANILLA
 

• Most of the world's real vanilla comes from the earth's
 

fourth largest island --Madagascar-- and its neighboring islands,
 

The Comores and Reunion. These Indian Ocean producers lie off
 

the east coast cf Africa.
 

* The product of the Madagascar area is known in the vanilla 

business as "Bourbon vanilla." This takes itsname from the
 

"Bourbon Isle" --Reunion-- where vanilla was first grown
 

commercially in that area in the early 19th century.
 

* Bourbon vanilla is recognized as the premier vanilla in 

commerce today by virtue of the lengthy curing it is given and 

its high natural vanillin content.
 

* Vanilla is our most popular flavor, but many Americans 

rarely taste real vanilla.
 

* Much of what we assume is vanilla and loosely call 

"vanilla" is really artificial. Labels must state the
 

aitificiality but consumers often overlook it.
 

* Fortunately, American consumers will soon have an easy
 

time identifying those high quality products (ice creams,
 

yogurts, cookies, cakes, etc.) which contain real vanilla. The
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vanilla producers of the Indian Ocean area are awarding real
 

vanilla products a Vanillamark which says it very clearly,
 

"100% real vanilla." The mark is based on product testing and a
 

continuing program of surveillance.
 

* For all its exotic background and perennial popularity,
 

vanilla has a frustrating image problem: Because vanilla ice
 

cream is pale colored and relatively mild in flavor, the word
 

"vanilla" is often used to denote something "plain" or "common"
 

or "bland." The users really mean "plain vanilla ice cream," 
but
 

rarely spell that out. Unfortunately, vanilla the exotic flavor
 

takes an undeserved rap.
 

* Smell a vanilla bean or a pure extract of vanilla arid
 

you'll never even be tempted to say "plain vanilla." This is a
 

strong, highly aromatic flavor that is anything but "plain."
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REAL~~,NILLA INFORMATION BUREAU, INC. van a:)
 
BROADWAY • NEW YORK, NEW YORK 10010 • 212-420-9364 iF WXLAMARK 

Contact: Alison Greene
 

WHERE DO VANILLA BEANS COME FROM? 

MADAGASCAR, REUNION, AND THE COMORES ISLANDS produce
 
about 1,000 tons of vanilla beans each year, or
 
approximately 80% of the world's To
supply of vanilla. 

give you an idea of 
how these beans, known as "Bourbon
 
beans" are produced, here is a brief overview of the
 
laborious and time consuming process involved in
 
bringing vanilla beans to market:
 

* Vanilla comes from a tropical orchid -- the only orchid
 
variety to bear an edible fruit.
 

* The beans thrive in hot, humid climates and grow on vines
 
that climb and attach themselves to trees.
 

* After two to three years, after extensive cutting and
 
pruning, the vanilla orchids appear on the vinei.
 

* What is particularly unusual about vanilla is that each
 
vanilla orchid must be pollinated by hand. Since the blossoms
 
last only one day, they must be pollinated promptly or they will
 
be lost.
 

* Two months after fertilization, the beans are fully grown,
 
but they will only be collected some five to seven months later
 
when they fully mature and their color changes to a brighter
 
green.
 

* In Madagascar and The Comores, where the beans are quite
 
valuable and subject to theft, many growers mark the pods with
 
pinpricks for a distinctive brand.
 

* When ready for harvest, each bean is picked by hand. It is
 
strange but even at this stage the beans have no their
hint of 

characteristic flavor and aroma.
 

* Once collected, the fermentation or curing process begins,
 
and can take another six months.
 

* The first step involves blanching the beans in boiling hot 
water for three minutes to halt the enzymatic growth process and
 
stop further ripening.
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* At that point the beans are w.'apped by night in blankets and 
put in sweating boxes to drain their moisture. 

* For about a week the beans are sweated by night and dried by
 
day. A natural chemical reaction occurs which turns the green
 
beans to brown.
 

* In some cases the beans are put in warm ovens for a day or 
two and then placed out in the sun to dry for the remainder of
 
the week.
 

* In other cases they are immediately placed in the sun and
 
layed out to dry for the whole seven days.
 

* Then, as the last stage in the drying process, the beans are 
air-dryed in racks for about a month. 

* The dried beans are then sorted for quality and stored in
 
boxes for about three months to develop their flavor.
 

* Finally, all the beans are measured and categorized, then 
bound in bundles to be ready for sale. 
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LNILLA INFORMATION BUREAU, INC.
 
BROADWAY ^ NEV YFIY) , .KE0v. CRK 1 010 212-420-9364 , 

CONITACT: ALISON GREENE
 

WHICH BEANS?
 

There are various types of vanilla beans on the U.S. market
 
today. Here is a rundr,'n:
 

POTIRSON: This is the trade term for beans from the Indian
 
Ocean producers !Madagascar, Reunion, and The Comores). Because
 
this area produces 75 percent of our vanilla, Bourbon beans are
 
the most important type. They are also recognized as the finest
 
in flavor because of their high natural vanillin content, which
 
is developed by the producers' long curing process.
 

JAVA: There beans come from Indonesia, our second most
 
important source. Java beans are less expensive than the
 
Bourbons because they have a much lower vanillin content and a
 
characteristically smokey flavor (wood fires are part of their
 
curing procedure).
 

MEXICAN: This is the native land of vanilla and its beans
 
(not to be confused with its cheap extract products) are about
 
equivalent of Bourbons in vanillin content. However, the
 
industry there has declined to the point where Mexico only
 
supplies less than one percent of our vanilla today.
 

TAHITIAN: This bean comes from a different species of
 
orchid than the other beans of commerce. It is a fatter and
 
moister bean, but the moistness is water, not flavor bearing
 
oils. The vanillin content is much lower than in Bourbon and
 
Mexican vanillas. Moreover, the topnote of its fragrance is 
heliotropine-like which is not a classic vanilla aroma. In 1987
 
only about 4 tons of Tahitian beans came into the U.S. (out of
 
1,200 tons total), so this product is not readily available.
 

OTHERS: A variety of other countries supply very small
 
quantities of vanilla beans on a somewhat irregular basis. None
 
has any significance in our imports.
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SvamNILLA INFORMATION BUREAU, INC. Aa
 
ZF- Bou ton Beans 

BROADWAY • NEW YORK, NEW YORK 10010 * 212-420-9364 fE, NAILLAMARK 

THE VANILLAMARK MEANS REAL VANILLA FLAVOR
 

Many brands of ice cream, yogurts, and other food products are
 

beginning to display the Vanillamark on their packages. The
 

symbol signifies that the product is made with 100% real vanilla
 

from Bourbon beans, which in turn is a sign of premium quality
 

throughout the product.
 

The pure, natural vanilla, which comes from the fruit (vanilla
 

bean) of a tropical orchid, costs considerably more than
 

artificial vanilla (vanillin) and therefore isn't ordinarily used
 

unless the rest of the ingredients are top quality too. Insuring
 

this further is the technical fact that real vanilla is a
 

basically subtle flavor which enhances other pure, fresh flavors
 

but won't mask the foreign or off-flavors which inexpensive
 

ingredients may develop in a product.
 

The Vanillamark is licensed internationally by the vanilla
 

producers of the Madagascar area. The Indian Ocean producers
 

grow approximately 75% of the world's real vanilla. 
The symbol is
 

an oval enclosing the word vanilla spelled with an orchid dotting
 

the "i" and two vanilla beans for "l's." Retail product
 

'
 
Powl#;wt w: rm~. .,?La , '.ttt'O~ (ttt,! t, 



A17
 

manufacturers who are awarded the mark must comply with the strict
 

regulations enforced by the Vanilla Information Bureau, Inc. in
 

New York, and must agree to maintain their standards as long as
 

they display the Vanillamark.
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'ANILLAMARK 

Vanillamark 
Gives Products Competitive Edge 

Productspossessing the nei mark must use 100%
1real" vanilla extract 

by Elise Herner n tie ice cream industry, flavor ing"vanilla" with two vanilla beans 
Associate Editor I is important -business." While for-l's- and an orchid flower doting 

.sone manufacturers put a great the"l' However. the new registered 
deal of time and money into creat- certification mark has been updated 
ing unusual and exotic flavors. other with a new oval design and slogan 
companies invest their resources into that reads: "Vanilla Producers 
perfecting the taste and quality of Award.- indicating that the prod­
the more basic flavor& ucts possessing the seal have mel 

The most popular ice cream flavor carefully regulated requirements. 
in tie United States. is perhaps the The new Vanillamark program is 
most basic ofall - vanilla ice cream. designed to be more meaningful for 
According to recent statistics in Tile manufacturers as well asconsumers 
Latest Scoop. published by the Inter- because it will have stricter require­
national Ice Cream Association. ments. This time tie vanilla must 
31% of American ice cream con- notonlybe"100% real" but all Bour-­
su mers in 1986. named va nilla their bon. Prior to tilenew program. 
number one choice imong ice cream manufacturers could receive the old 
flavors. Hard to believe in a time Vanillaniark simply by, showing 

when literally proof that it would be used on a 
thousands ofex. Category lice cream package. What 

otic flavors sat- this meant was products could claim 
urate our mar- to be using 100% real vanilla and in 
ket? Not really. actuality be using artificial vanilla 
Vanilla icecream .or a combination of real and artifi­
has been around cial flavoring, 
as long as ice The original Vanillamark is no 
cream itself has longer valid and Univanille Inter­
been around. national has required that it be re-
And. although moved -unless the user re-applies 

-z .4k consumers will and receives certification under the 
continue to be new regulations. Licensing of the 
seduced hy doz- new mark will be based on analysis 

Kroger, the ens of fantastic of tle extract being used and the 
nation's second flavor concoctions, there remains a program will have a follow-up sur­

largestsuper loyal market for good ole vanilla. veillance procedure in which fin­
marketthe firsthasWhile some may claim that vanilla ished products which have been 

firm to display is vanilla. there is a large scale pu- awarded the mark will be picked upthe new Vanilla- licity and advertising campaign periodically without notice andmark on its 

Deluxe Natural headed by Univanille IrnternationaL analyzed. If at any time tilevanilla 
Flavor ice Cream. national, that would beg to diffcr. in the product (foes not match the 

Univanille International. tie mar- quality of the first sample submit­
kelingorganization ol"Madagascar- ted. manufacturers will be required 
area vanilla growers. issponsoiinva to remove the mark II addition to 
major promotion centered around supplying a sample of extract. ap-

REPRINTED FROM time new and updated Vanillanma[k. plicants nutlt also include a1copy 01 
The new mark slongly resemblc tie supplier's invoice for tie vanilla 

)AIIYFIELD theold"10<)% real"Iradenwiark spell- being used intheir specilic prod-

IAI'Y 1I II) MAY I47 
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Vanll-AA
 
THE VNLLAMARK 

A ~voring between? real and artificial vanillafla. 

SUA. Creating real vanilla extract is 
KE"WT. / •) it labor of love. Before5201[J(2 the vanilla 

T.5OLXffj~bea n nbepicked offoft[he vine it 
takes an entire seven years of plant­
ing and cultivaiting the plant The 
vanilla hean is the fruit from an 
orchid plant vhich can only be 
grown in tropical climates such as 
that of the Madagascar-area. where 
80% of the world's real vanilla 
comes from. 

uctsTomaintaincompleteconfiden- include placing four color adver- Pure vanilla extract is more ex­
tiality. Univanille has appointed an tiscments during 1987 in the follow- pensive than artificial vanilla fla­
independent accounting firm to re- ing consumer publications: Bon voting since every step of the pro­
view these invoices Appetit. Woman's Day. Redhook. duction process is done by hand 

While the note of seriousness at- Ladies HomeJournal and McCalls. Afterthe bean has beep hand-picked. 
tached to the program is indeed in- Also. five different trade publications it is percolated with alcohol to he 
tentional users of legitimate 100%' will carrya fourcolor adverli.ement converted into vanilla extract 
Bourbon vanilla will have no trouble targeted at manufacurers. In addi- While the main flavorconstituent 
getting permission to use the Van- lion. the Vanilla Information Bureau of a vanilla bean is vanillin the 
illamark assures a spokcspcrson for will prepare and distribute six food bean also contains 100 or more 
the Vanilla Information Bureau. the feature news releases to the food other flavorconstituentswhich con-
U.S. relresentative iagency for Uni- editors of more than 8(X) daily U.S. tribute to the mellow, well-rounded 
vanille International, newspapers an( will work closely taste of 100% real vanilla. Syn-

Also. the Bureau will give all with syndicated food columnists to thesized vanillin. which is created 
manufacturers the opportunity to encourage more to be written or said in a laboratory, is usually created 
re-submit entries if their original about the vanilla story." from either coal tar or a liquor by­
application is rejected However. Q tHow will a compan'/product product of woodpulp. Synthesized
there is non- refundable application po.ucssing hLsealofalproral'benfit? vanillin lacks the 100(+) flavorcon­
fee ofS2(X). "We want ever-one who A. The Vanillamark is an oppor- stituents which are present in a van­
uses a real Bourbon vanilla to have tunity for manufacturers to show ilia bean. 
the compelitive edge the Vanilla- customers that their product(s) is According to the Vanilla Infor­
inark afford,. At the sne time. for made from the best ingredienis. in- mation Bureau real vanilla com­
the sake (if consumer,, ind rspni- cluding 1MP0% plemerts other flavora For example:real vanilla. It is more 
sible narketer,, "c wili uuinakc ever Ihlian lust it registered cerlificalion The Vanilla Bureau's test kitchen, 
eflort to rcservc ire mimk for the teal Inalk. but an award ; well given in has found that real vanilla mellows 
tluii" e lie B only a select circle ofproducts which the tartness in tart fruits such as in a[pliiiis rauct. 

Q 17mat wllMr. niire l'anfllamoark com ply to stricL standards, leimon cake and contributes to the 
p10on1oll' /ii, As tli Industr iswcll awart: sweetness of sweeter Blavors such aso I)ai(5 

A. Pim dUCI possesnw lie 1i' there is a ,lefinite m1arket fIor high strawberrics, explains a Bureau 
inaik will Iencli Ifin exten,.,ive itlillt> rIeal inviedients. which spokesperson­
putlbhCllm siipp ill bein, provided b\ appeal to consumes looking foi Q llowpopuloristhe flavorofvanilla 
the Valnila lnl(rmnaon Bureau superior tasle an(d Iting to eil and'what are the different products 
1 he caiiipalgl. .imiei at altractim "nalurally'" ill the same lime. whichit is used in ? 
attention about "reaf- vlilla will Q iat are the importantdiffirence. 

[)AIK I 1I.). MAY.IlA 
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nAj Vanilla isloved both nationally iance Foods, Inc. Thie se 12 corn- Vanilla and Neapolitan Ice Creains 
d internationally. Not only was panics represent approximately 37 will possess the new mark on their 

van illa voted Americans favorit: ice different products that will he pos- packages.Iamlflavor inl986tanlin previo;s sessing tie new Vanillamark. in- William C. Scott president of" 
ars accordine to the International Cluding frozen novelties, vanilla ice Alanance Foods, Inc.. explained 

Ice Cream Association. but vanilla crean, a wide variety o1 other ice his reasons for participating in the 
I-So a popular llavor in many other cream lflavor., ice cream bars and progran. "We are trying to draw 

*licious treats. These include: sandwiches. yogurt. sundae cups aittention to thelfact thatwetareirak­
,gtrts. cookies, ice milks, pull- and one application for vhipped ing a premium quality product. Our 

dings baked goods, frozen novelties. cream ront Alainance Foods ill vpproach was to conic out with one 
ndies, eggnogs and of course. Burlington. North Carolina. oflthe best product's we could anda 
nilla extract. Ken Kuli. product manager ;or product as natural as possible. We 
Q Vhich manufaturets have al- The Krogcr Company.thc second are hoping the Vanillamark will 

eadtiapphli'daitdbeettawiarItdliensiL. largest grocer) store chain in "ic add credibility to that fact" 
ust ithenw Vanillamark? U.S.. explained that Krogers main The word is out that 100% real 

*A. As of April 1. 1987. 12 coni- reason for applying for the new B~ourbion vanilla makes the dif­
anies have been awarded licenses Vanil laiiark was' to enhtnce in the ference in both the products we buy 
ause the Vatillanark for their prod- coosunie;'s mind the real ingredi- antI those we make (or bake) our-

IS:The Krot-er Co., (lover's Ice enls that go into ourpreiiitini prod- selves. The Vanilla Information 
eilr. Seligco FootL Corp.. Marion- ucts. Just like ,re use the Real seal Bureatu is hopeful several other 

'say-Reidco. Hlendrie's. Inc. Safeway for our dairy pIoduLicts, we hope that companies will apply for the new 
ore&Inc.. Jerseyiiaid Milk Prod- the Vanillatiark will separate us aid improved Vatiillamark during 

ItS.Inc.. Bancroft Dair. Weeks 1'ui prodticts thlt contain artificial thisyear. U 
liiry Foods, Inc. Melody Farns. llavors atld inredienls." Kroeer's 

arco's Gelato D'italia, and Ala- Vanilla Yogurt and Vatiilh. French 

FOR FURTHER INFORMATION CONTACT:
 

VANILLA INFORMATION BUREAU, INC.
 
928 BROADWAY
 
NEW YORK, NEW YORK 10010
 

BEST AVAILABLE DOCUMENT 
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BROADWAY * NEW YORK, NEW YORK 10010 • 2 1 2-420-9364 THEVANILLAMARK 

CONSUMER ALERT:
 

MEXICAN VANILLA ONLY SEEMS LIKE A BARGAIN!
 

At any price, cheap Mexican vanilla is no bargain. For one
 

thing, most of it is not vanilla at all and it can be dangerous!
 

While much of the vanilla extract found in Mexico is labeled
 

"pure vanilla extract," most of it 
isn't (Mexican government
 

regulatory authorities don't seem to notice). The seeming
 

"bargain" tourists 
speak about is often artificial vanilla
 

extract 
hopped up with tonka beans which contain a toxic
 

substance called coumarin, that is banned as 
a carcinogen in the
 

U.S. In the cheapest examples the extract 
is often totally from
 

tonka beans. For some time, the FDA has 
been stopping commercial
 

shipments at the border. More recently, they went a step further
 

and bluntly cautioned U.S. tourists against purchasing any
 

so-called vanilla products in Mexico.
 

It is possible to find real vanilla extract 
in Mexico, but it
 

will be priced comparably to that in the U.S.; it has to be;
 

natural vanilla is a costly product by dint of its time-consuming
 

production. But, since labels in Mexico are no help and you have
 

no way of knowing what's in the bottle, there is only one
 

sensible rule: If it seems to be a bargain, do your health a
 

favor and don't buy it!
 

£ r jj/Ig ~7a~ Jr~Q',yr41i~igi 
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'akeMine.
 

I LEVANILAIARK 

WHY PARTICIPATE IN THE NEW VANILLAMARK PROGRAM?
 

because the VANILLAMARK...
 

" 	IS... an opportunity to show your customers that your

vanilla product is made with the BEST... 100% Bourbon
 
Vanilla.
 

" 	IS... a prestigious AWARD from the vanilla industry, given
 
only to a select circle of products.
 

" 	IS.. .a REGISTERED certification mark which is backed by

analysis and carefully regulated requirements.
 

* 	IS... a COMPETITIVE EDGE for your product as it sits on a
 
shelf filled with "Vanilla Flavored" and "Vanilla,
 
artificially flavored" labels.
 

" 	IS... being backed by ADVERTISING in leading national
 
magazines (beginning January, 1987).
 

" 	IS... the subject of a massive national PUBLICITY campaign

which is romancing Bourbon vanilla...explaining its
 
importance vs. other vanillas and imitations.. .telling
 
why products made with Bourbon vanilla are superior.
 

* 	IS... soon to offer co-op and tie-in opportunities and
 
merchandising aids for Vanillamark licensed products.
 

...and the bottom line on all this is...
 

THE VANILLAMARK BUILDS SALES! * 

• report sent on request.
 

:*.~'l'::!i . j~',i ;<St.Jfllf,,. { ;'l i*,\ !I >. I f,'..,$ftA f/d,'i 
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.,,_x/REAL / \ake Mine. 
Fro Bourbo Be-n 

s .',. = THE VANILLAMARK 

TIPS FOR USING VANILLA BEANS
 

TO KEEP VANILLA BEANS AT THEIR FRESHEST...
 
Tightly wrap vanilla beans in foil or plastic wrap and store in
 
the refrigerator or another cool, dark place.
 

TO MAKE VANILLA SUGAR...
 
In a covered container mix 2 cups sugar with I vanilla bean split
 
lengthwise and cut in 2-inch pieces; set aside for at least 6 
weeks.* Stir in more sugar as used. Use in desserts, beverages, 
over cereal, etc. 

TO MAKE VANILLA EXTRACT...
 
In a covered glass jar place 1 vanilla bean split lengthwise with
 
3/4 cup vodka or rum; set aside for at least 6 weeks.* Add more
 
liquor as used.
 

TO USE VANILLA BEANS IN BAKING...
 
Slice the vanilla bean lengthwise and remove the seeds with the
 
tip of a knife; add the seeds to the fat for good flavor
 
dispersal.
 

*Flavor intensifies upon standing.
 

" ,.'Av, II I t : ;) At - :',lf?., 's oftwarlagascar 
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ke Mine. 10 

rHE VANILLAMARK 

.QUICK TIPS FOR USING PURE VANILLA EXTRACT
 

In addition to using pure vanilla extract in desserts, try it
 
with these suggestions:
 

* 	 Add a generous dash of pure vanilla extract to a cup of 
coffee, tea or cocoa. 

* 	 Use vanilla with sweet potatoes, yellow squash or carrots. 

* 	 Add a few drops of pure vanilla extract to vinaigrette 

dressing. 

* 	 To sweeten grapefruit halves, sprinkle with vanilla 
extract and let sit for 5 minutes. 

* 	Mix pure vanilla with cut up fresh or cooked fruits.
 

* 	 Stir pure vanilla extract into oatmeal or cold cereal. 

* 	 Brush butter mixed with pure vanilla over mild flavored 
fish, seafood or poultry during broiling. 

* 	 Stir pure vanilla extract into pancake, waffle or dessert 
crepe batters. 

* 	 Add vanilla extract to fruit glazes for poultry and ham. 

* 	 Add vanilla extract to club soda for a touch of sweetness. 
It's also delicious in orange juice and lemonade. 

A teaspoon of pure vanilla makes a difference stirred into
 
eggs for French toast.
 

* 	 Mix pure vanilla extract with cream or cottage cheese. 

* 	 Add pure vanilla to corn fritters and cream of corn soup. 

;,L.ti 
R'unor, ir o/',' . ! ! . !.'o,,.q.,ourcQc (rtmi -amia 
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BEST AVAILABL. PJI"UMENT
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1.0 	 Definitions: 

1.1 	 Organic agriculture - which includes such terms as biological hus­
bandry. eco-agriculture. natural, sustainable and bio-dynamic, seeks jo

produce food of optimum quality and quantity, and to manage productive
 
ecosystems according to a total concept that endeavours to make them 
sustainable and non-polluting of the environment. Some of the main 
principles and methods that are employed aim to: 

1.1. 1 Foster beneficial processes and interactions that are naturally occurring inagro-ccosystems - thus encouraging a farm's internal mechanisms toachieve stability rather than relying heavily on external control measures. 
1.1.2 Reduce external control to the absolute minimum required for maintain­um qreomata­ing the chosen state of production. Inputs used should aim to work as far 

as possible in conjunction with natural cycles, rather than trying to
dominate such cycles.

1.1.3 	 Achieve cycles/flows of nutrients and materials that have as few losses as 
possible. This requires the conservation and re-cycling of nutrients and
organic material. 

1.1.4 Enhance soil fertility - its life supporting ability - including biological,physical and chemical components. Great emphasis is placed on theimportance of soil organic matter, and soil organisms (especially soil 
bacteria and earthworms).

1.1.5 	 Minimise any deleterious environmental effects of particular manage­

etpaicsment practices.
 
Therefore, appropriate stocking rates, consideration of animal welfare,

sound rotations using diverse stock and cropping strategies with the
extensive but rational use ofanimal manure and other vegetative residues,

the use of appropriate cultivation techniques, the avoidance of soluble
 
mineral 	salt fertilisers, and the prohibition of nearly'all chemical pesti­
cides, form the basis of organic agriculture and horticulture.
 

1.2 	 Standards. 

Means the Standards for certified Bio-Gro organic products ofthe New 

Zealand Biological Producers Council (Inc.). 

These Standards arc subject to constant review. 

31/12/92.
but otherwise remain valid until 	 Puuen1Copyright New Zealand Biological Producers Council (Inc). 
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Means the New Zealand Bio'ogical Producers Council (Inc.) and its
autlhorized agent,;. 

1.4 	 IFOAM. 
Means tile International Federation of Organic Agricultural Movements. 

1.5 	 Trade mark. 

Means as the case may le either NZ certification trade mark Bio-Gro logo 
NZ ctification tradeark Bio-Gro.propetyand/orand/or Nice 

M.ean the certificate in the form of an annual licence granted by the 
Council to the manager or producer to use the Council's trade mark. 

1.7 	 Product / produce. 

%lean,;am item or activity of any kind which may qualify for a license to 
use the Council s trade nark.

1.8 	 Production. 

Meas the creation of any iten or the result ofany activity which is or may 
be intended to be a product licensed to carry the Council's trade mark. 

nparturition 

Means the person in charge (vhether owner, manager, shareholder, etc.),
of a certified activity of any kind which nay qualify for a license to use 
tile Council's trade mark, vho shall: 

1.Q.1 	 have control of the day-to-day operations certified by the Council 

1.9.2 	 have been present at the inspection 
1.9.3 	 sign the application and property questionnaire 

1.9.4 	 sign thle annual licence. anv contract and statutory declaration. 
1.10 	 CertiFied / Certification. 

Means any property or product that meets the Standard set by any
independent certifying organisation in New Zealand or overseas that has 
been evaluated and accredited by IFOAM and is recognised by the 
Council. Uncertified shall have the contrary meaning. 

Page 2 These Standards are subject to constant review. 
but otherwise remain valid until 31/12/92. 

Copyright New Zealand Biological Producers Council (nc). 

Means a property or product of that property either whole or 
processed that has met the requirements of these Standards (overa minimum period of 24 months in the case of the property) and 
has satisfied the Council's requirements for inspection and 
verification and has been issued with a licence to use the 
Council's Bio-Gro trade mark.1.12 	 Transition Bio-Gro. 
Meansiapop o ro 

or product of that property either whole or
processed, that has completed the conversion period as definedin these Standards, has satisfied the Council's requirements forinspection and verification and is working towards meeting the
full requirements of these Standards and has been issued with a 
licence to use the Council's transition Bio-Gro trade mark. 

1.13 	 Conversion period.
Means a period (usually 12 months) before any initial
certification is issued by the Council during which no prohibited 

materials or activities have occurred on the part of the property
moving towards certification. This period is measured back 
from the date of planting of crops, bud burst of fruit, orin animals. This conversion period may be 

individually varied at the Council's discretion. 
1.14 	 Partial certification. 
1.14.1 	 Means a designated portion of the property that may be awardedcertification, when considered appropriate as a means of 

facilitating and encouraging the conversion of an entire property
to certified status. A condition of this will be the implementation
of an agreed plan to convert the entire property to certified 
status within a set period. 

1.14.2-	 Full Bio-Gro certification may not be granted in certain 

circumstances to a partially certified property where prohibited
practices and materials have not been eliminated from the 
property, particularly where the requirements of section 1.15 
and section 2.2 are not complied with. 

These Standards are subject to constant review. 
but otherwise remain valid until 31/12/92. Page 3 
Copyright New Zealand Biological Producers Council (Inc). 
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1. 1) 
 i'a)railt1 production. 

Means growing. processing or production on the one property, within the 
same period, of the same kind of produce that is not clearly different by
type, breed or cultivar characteristics. Unless a departure has been 
authorised inwriting by the Council. such parallel production is prohib-
ited. Special conditions appl. to parallel piocessing. (See section 10).

1.I6 	 Permitted: 

Means miaterials or practices within the guidelines of these Standards that 
are acceptable for use in any certified prodnction or property. When 
a ailable certified materials should be used. 

16. I Manure and composts -cycled internally. Nanures both solid and liquid, 
composts and plant material produced on the property. 

1.16.2 	 Manures, compostable and mulching materials br,ught in from
uncertified sources. Manures both solid and liquid, and plant and other 
organic 	 material for use as mulches canproperty providing that: 	 be brought onto a certified 

1.16.2.1 	All materials with the exccption of mulches have gone through an 
acceptable hot composting process before use. 

1.16.2.2 Every effort has been made to ensure that material is free from contami-
nation from prohibited materials. Particular attention should be paid to 
heavN metal Contamination, 

1.16.2.3 That mulching materials which come from an acceptable source are 
dlocumented as free from all prohibited materials. 

.,
6.2.4 Manures and mulching materials from factory type animal production 
may be excluded in the future. A revic-v of the Council's Standards occurs 
every two ,ears under existing international regulations. 

1.16.4 	 Biological activators. 
Bio-dbnamic preparations. 
Miarbis pactivatsd pLime 
Various plant based preparations. 

1.io.1-	 jlualttves for mineral supplementation 
(heaviy ,netal anal ysis ntav he required).
 
Elemental sulphur. Calcium sulphate (gypsum)
 
Feldspar Glauconite (greensands).

Limestones 
 Dolomite (Magnesium limestone).
Rock phosphate Rock minerals. 
Unadulterated seaweed and fish products. 
Unrefined unadulterated rock or sea salt 

1.16.6 	 Pest & disease control.
 
Wi-terglass (Sodium silicate).

Herbal sprays Homocopathic preparations.

Natural purgatives Soft soaps
 

Sulphur burning Thermal sterilisation
 
Pheromones but not directly on plants.
Biological controls (parasites, predators or disease organisms).

Gas saturation using nitrogen or carbon dioxide.
 
Mechanica! controls (traps, barriers, sound scares, lures).
 

1.16.7 	 Cleaning agents.Thermal sterilisation.
 
Hydrogen peroxide. Soft & hard soaps.
 

1.17 	 Restricted: 
1.17.1 	 Materials which may be used but only in accordance with the principles

laid down in these Standards. This shall lead to a gradual reduction in 
dependence on such materials. These materials may be used only until 
such time as more acceptable altedatives are available and only after 
consultation with an appropriate advisor. 

1.17.2 	 Fertilisers.
Bisic slag Magnesium oxide.
 
Potassium sulphate* Trace elements.
 
*The use of Potassium sulphate may preclude full Bio-Gro certification.
 

1.17.3 	 Pest & disease control. 
Diatomaceous earth. Sulphur preparations.

sulphur. Potassium permanganate.

Copper hydroxide. Bordeaux, Burgundy.
 

Mineral oils . Quassia.
 
Rotenone (derris). Ryania.
 

Page 4 These Standards are subject to constant review,
but otherwise remain valid until31112/92. 
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,ct hhWdc -inclosed containers only.

Retichid - inclosed containers only. - i ,h ominimum 
Rc, - c,o e eso l -applyhlisn co ti 

1 1 ,d, . . . . 

1.17." 	 Vegetation control. 

Thcerlnll techniquCs.
lerbicides deried ftom fatty acids. Other herbicides may be allowed forthe ostablilhnettof fully enclosed shelter belts/woodlots on Transition
proetlie,provided thcv ate applied by knapsack as aspot spray.
he e
1.pAitcal lth applidynapsperiod. 

M.ineral 	sucpplements. 
Vaccines. Zinc oxide and sulpehate
Coci 	 s.tlZhat Iodine preparations.
Sullfhuznihphdc as spot treatment for external use only. 

1.17.6 	 Cleaning agents 
C iustic soda. 

.8 interim animal health remedies.The following restricted interim an-


inal health remedies may be used subject-to section 4.3. Withholding 
periods are three times the label recommendation (or minimum of 48 
hours [2 daysi). Always check the product label and apply the ap-
propriate quarantine procedures. 

1.18.1. 	 All stock so treated and their products lose certification for 12 monthsfrom 	tlie lat treaerty.i
fromn tie last treatment. 


1.1.2 	 Internal parasiticides: Lcianmisolcbaseddrenches will havequarantine
periods from the mitinmumn day requirement, up to 21 days, depending 
on formulation. Morantel citrate and tartratebased drenches will have 
quarantine periods from the minimum 2 day requirement, up to 3 days, 
depending on formulation. 

1.18.3 	 Antihiotics: Records must be kept of any such administration. 

.1S.4 	 External parasiticides: Cyroma:ine quarantine periods range from 21 

to 63 (lavs.depending on formulation. Cypernmethrinwithholding period 

21 days. Dclanmethrin withholding period 9 days. Cis-cypermethrin

withholding period 2 days. Synthetic pyrethroid - Flumiethrin - quar-

antine period 2 days. Synthetic cyano-pyrcthroids quarantine period 2 
days. 

a c'. Standirds are subject to constant review.hut othcrwise remain validuntil 31/12/92. 

Copyright New Zealand Biological Producers Council (Inc). 

withholding periods are three times the label recommendation ( or 
of 48 hours (2 days). Always check the product label and 

the appropriate quarantine procedures. Treatment with any other 
prohibited materials is not prem itted except where prior written consent 
has been received from thc Council. 

1.19 	 Quarantine area 

1.19. 1 	 This is a designated area of tileproperty where replacement and broughtin livestock and livestock treated under the interim animal health rem­edies regulation can be run for the duration of the required withholdingThe quarantine area should be clearly designated in the farm plan. 

1.19.2 The quarantine area is not to be used for the grazing of certified stockor the production of crops for twelve months following the last use as aquarantine area. It is in the interests of the producer to use those materialshaving the shortest possible withholding periods. This will ensure tiesmallest possible area designated as a quarantine area. 

1.20 	 Prohibited: 
1.20.1 	 Except as othervise provided inthese Standards,allother materials are 

prohibited from use on/in certified properties/products unless agreed to in 
writing by the Council. Except as so agreed by the Council, their use will 
cancel an existing Bio-Gro certification and the property may be required
to go through at least a 12 month conversion period before certification isregained. No prohibited materials may be stored on a Bio-Gro certified 
property. 

1.20.2 Use of equipment for spraying. The use of an) equipment for spraying,no matter who ownership of such equipment is vested in,is not allowed 
on certified areas/properties if prohibited materials have been used in the 
equipment. Particular conditions apply where transition or partial certifi­
cation exists. 

2.0 	 Location & land conversion. 
1
 

2.1pLocation and quality of land. A farm plan of the entire property must be 
supplied to the satisfaction of tie Council with the initial application for 
certification. The land to be certified must be clearly shown on this plan. 

These Standards are subject toconstant review, Page 7 
but otherwise remain valid until 3I/1 2/92. 
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2.2 	 Itoundaries an(Ibuffer zones. file boundaries of the land to be certitied 
tnust be CICa:ri de fined in tie plan by permanent structures such as roads, 
fences. hedges. streams, Jheller belts, etc.

2.3 tCEver23 Conversion ii) orgatnic agriculture. Conversion of aproperty from con-meas 
ventional to certified production must meet the requirements of these 
Standards. This will usually require attention to: 

I..Theprducecapacity ftbroughtiofthe land. 
2.3.2 	 Diversity of the cropping and paitoral aspects of the property, 
2.3.3 	 Iteimzage comaposition, with a view to incorporating a greater range of 

grasses, ICuines ,andherbs. 
2.3.4 	 Cropping rotations that balance Fertility building and exploitive phases. 
2.3.5 	 Grazine svstenis that seek to control animal parasites, as well as achieve 

effective utilisation of fodder and management of the pastures. 
2.3.6 	 .\ppropriatc manure an(t fertiliser input strategies. 

2.3.7 	 General environmental enhancement that reduces livestock and crop
stress (weatherand pest)by: the provision of living shelterforshade, windprotcetion, and parasite/predator habitat, etc. 

2.3.8 	 The conversion will be monitored annually by the Council. 

3.( 	 Residue ot- contamination levels in produce from aproperty in 
conversion may require analysis to determine their acceptability to the 
Cou;,cil. Tlhis requirement shall be at the Council's sole discretion, and 
shall Lc at the cost of the producer. The Council may also require the 
results (.f such analyses to be declared to purchasers of such produce. 

3.1 	 Residue levehs in excess of those acceptable to the Council, as determined 
by the best currently available knowledge and techniques for minimum 
detectable levels may well preclude certification. (See section 17.0). 

3.1.2 	 The presence of certain residues on certified properties and in products 
that results from unavoidable background contamination, may not preclude
that property or product from certification. No mandatory testing for 
residues is presently required. (See section 17.0). 

3.2 	 Heavy metals & other potentially toxic elements can be essential to 
plants and animals in traco amounts, eg. zinc, selenium and copp,-r, but be 

Page 8 	 These Standards a,esubject toconstani review. 

butotherwise remain valid until31/12/92. 
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3.3 

4.0 

4.1 

4.2 

4.2.1 

4.3 
4.3.1 

toxic at nigner concentrations or may be inherently toxiceg. cadmiu'm 
mercury and lead. An essential trace element deficiency may be corrected 
by tileapplication of Council approved materials at specified amounts.

effort must be made not to add to existing levels of toxicheavy 
metals. 
Brought in feeds for livestock. Every care should be taken to ensure that 

in feeds from uncertified sources, to the extent allowed in these3tandards. are acceptable. (See section 4.2). Documentatioh should be
 
sought from suppliers declaring that -.ohibifrd materials have not been
 
used on brought-in feeds.
 

Livestock production methods may be associated with pastoral or
 
mixed cropping systems. Whatever the system employed, the following
 
methods will apply:
 

Grazing and Housing. All stock shall be managed with respect to their

welfare. Animals grazed off the property must be grazed on certified
pastures. Factory farming methods of intensive livestock rearing in
 
enclosures are prohibited.
 
Supplementary feed from certified sources is allowed. In the absence of
 
certified supplementary feeds and subject to written notice to the Council.
 
feed from uncertified sources is permitted up to amaximum of 15% of the
 
total annual dry matter intake of the animal. (This percentage may be
 
reviewed as sources of certified feed increase). Caution should be exer­
cised in buying in feeds from uncertified sources. No commercial feeds
 
shall contain prohibited materials. Mineral licksare perm:.ted. (All of this
 
section is subject to section 2.3).
 

Young animals, including calves, must r ceive colostr~m, for am!nimum
 
of five days after birh. If thev are to be retained in the herd, they must
receive natural milk until weaning.
 

Animal health.
 
Requirement to treat. Producersof meat anddairyproducts shall market
 
only healthy animals and their products and shall never allow adiseased
 
or severely infected animal to go untreated in order that it may be classed
 
as certified.
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4.3.1.1 	 An animal itarcd with a material in section 1.18 shall lose certified 
status for 12 t,:onths from tie last treatment. A quarantine area shall be 
used to hold such ticatcd stock. After the appropriate v.ithholding period 
any stock so treated may be returned to the main flock o,herd provided 
thie.are clearlv and permanently marked. Routine or scheduled use of 
an% ialtcrials listed in section 1.IS is prohibited. 

-1.3.2 	 Specific diseases & rceelies. In cases where specific diseases or health 
prb Ic: ;IIaic kn Iown to occur contro1 meastres may tc used subject to the 
Councils writtcn approval. 

4.3.3 	 Internal parasiteclinination, by breeding resistant animals, using grazing 
nanaeement and non-clcinical procedures is an objective of organic

agricuture (See section 2.3). The level of worm inoculum present in 
pastures must be reduced or eliminated by cropping. cross-grazing, 
rotation,;. or browse fodder. Natural purgatives and homoeopathic rem­
edies are permitted. Stock carrying an unacceptable worm burden may be 
treated unde section 1. I8. ­

-1.3.4 	 E.ctoparasites & flystrike. 1Dipping for lice and other ectoparasites may 
be carried out onIv if the velfare of the animal is under threat. Where 
control is necessary sec sections 1.18 & 4.3. Routine or scheduled use 
of dips is prohibited, 

4.3.5 	 Footrot. Zinc or c 'plcr s/lhate treatment. 

4.3.6 	 Vaccinations. Breeding to obtain stock with high levels of natural immu-
nlit,, ttist be an objective. In the evett of a outbreak, vaccines which 
stimulate the animals natural immune system, and are prepared from 
naturally occurring organisms, may be used. Routine or scheduled vacci-
nation is prohibited unless evidence satisfactory to the Council is produced 
showing that the infection is inherent in the property. 

4.3.7 	 Docking, dehorning, tailing, mulesing and velveting. 

4.3.7.1 	 Detailing of pigs and cattle is prohibited. Dehorning of cattle may only be 
done at tie bud stage or by a veterinary surgeon under anaesthetic. An 
animal which has been anaesthetised for dehorning will lose its certifica-
tion for 12 months. 

4.3.7.2 	 Mulesing of nerin-, type sheep may be permitted where need can be 
demonstrated and otnly after written approval by the Council. Breeding 
towards wrinkle-free sheep must be an objective. 
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4.3.7.3 	 Deer may have their velvet removed by a veterinary surgeon or-other 
qualified person under an anaesthetic or by other techniques only after 
written agreement by the Council. An animal to which a drug has been 
administered to facilitate velveting must be quarantined and will lose 
certification for 12 months. 

4.3.8 	 Calf Scours. Oral rehydration with glucose electrolyte solution is al­
lowed. Infected animals are to be isolated from thL herd until cured. 
Hlomocopathic, chalk and fine clay remedies are permitted. 

4.3.9 	 Mastitis. Use of homoeopathic and naturopathic remedies is permitted. 
All antibiotics are prohibited from use on any certified stock. Drying-off 
mildly infected quarters is permitted. 

4.3.10 	 Bloat. Vegetable oils, and paraffin may be used. Routine use is not 
permitted. 

4.3.11 	 Facial excema. Zinc or copper sulphate may be used in cases of need. 
Routine rise is not permitted. 

4.3.12 	 Navel ill. Where it is likely to occur, iodine may be used to prevent 
infection.
 

4.3.13 	 Induction ofparturition. Natural prostaglandins maybe used only when 
essential for veterinary reasons. 

4.3.14 	 Metabolic disorders. Magnesium salt may beused to treat grass staggers. 
Calcium boroglutamateor natural Vitamin D may be used to treat milk
fever. Routine or scheduled administration is rot pennitted. 

4.3.15 	 Hygiene. Subject always to the Council's written approval, standard 
MAF recommendations for dairy shed hygiene should be followed. 

4.3.16 	 Mineral deficiencies that persist after conversion to certified status, and 
Lrace elements may be corrected by application to pastures as natural 

mineral fertilisers, rock dusts, or sea products of either fish and/or 
seaweed combinations. Multiple pasture species should be planted, es­
peciAly those plants known to accumulate the deficient element. To 
prevent stock ill-health, mineral supplements may be directly adminis­
tered. Routine use of such supplements is discouraged in certified prop­
erties. Where possible such deficiencies should be corrected by soilamendments so that the animals' intake is in a natural (plant) form. 
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4.4 	 Noil Fertility. structure, and organic matter return should be maintained
bY max jnuin nutrient cyeling.accunlulationoforganic latterandardsbiological activity. Permanent pastures which rely on nitrogen fixation bylegms and are used forI year grazig can fulfil these requirements,(eesectiond c.c,.(See section 2.3. j 

in the product, replacent of nutrients from exteral sources may be 
required. Subject always to the provisions of these Standards, the timing
and tuethod of fertiliser use should be detcrmined according to soil type.
stock type and climate. (See sections 1.16, 1.17). 

4.4.2 	 Livestock can he reared as part of a mixed cropping rotation which 
includes graied pasture. This system more adequately meets the defini-
.1. oft . ed 1.1istSectonrolled ross grainmnae

1.5 	
n

Wee Con(.it rol. Weceds mutst be controlled by cross grazing managementand by maintaining avigorous sward. Mowing, before seeding forthistles. 
or pulling at early flowering for ragwort is suggested to prevent rein festationof the farm and neighbouring properties. In systems where livestock is 
part of a rotation then management of the rotation as a whole becomes the 
main %wecdcontrol method. 

4.6 	 Stock replacement policy. Although it is desirable to replace capital stock 
by breeding replacement stock on the farm, animals bought in should becertified whenever possible. When certified breeding stock are unavail-
able, purchases must be quarantined on arrival. (See sections 1.19,4.6.1,
4.6.2). 

4.6.1 	 Producers must Jctermine what animal health remedies and feeds have 
been used durir P the three months prior to purchase. If any prohibited
materials have l-een administered, prior written approval shall be obtained
from the Council which sh-dll determine the certification of such stock, 

4.6.2 	 In the case of stock bought in from uncertified sources, a full year mustelapse before any meat, fibre, milk or other product from those animals, 
or the animals themselves, w,,be certified. Provided progeny is conceived 
on the certified property such progeny will be regarded as certified, 

4.7 	 G raz:ng may he sold to pasture crtified stock. Ifthe stock are uncertified, 
see section 1.19 and 4.6.2. Such cases must be clearly documented to the 
Council, listing all prohibited stbstances administered in the previous 
three moths. 
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5.0 	 Poultry & egg production.
apply to chickens. Those for turkeys, ducks, geese andh s tn ad p l oc ik n. h s o uk yd c s es n 

other poultry' will be assessed on the same principles as those forchickens,making appropriate alterations to specific requirements.5.2 	 Production methods. For reasons of animal welfare and disease preven­

tion only a free-range system can be considered as sustainable organic
poultry husbandry. 

5.3 	 Housing. All stock are to be managed with respect for their welfare and
adequate room allowed to permit the birds to perform their inherent 
bchaviour patterns. If full time access to well sheltered free range is
allowed, the houses can be smaller than if housing provides the onlyshelter from inclement weather. 

5.3.1 	 If birds are regularly confined to their housing then part of the floor area 
must be covered in deep litter. Adequate perching space and r.:sting boxesmust be ovide
 

5us provided. be 

5.3.2 	 Disinfection of housing shodld preferably be done between batches and 

only with permitted materials. When natural daylight is prolonged by
artificial lighting it must not lead to a total daylight period of more than 
15 hours and must be started and ended by adimming period. (Fluorescent

lmining perod (Fluorescentd)lights are not permitted).
5.3.3 	 Outside runs must provide access to fresh grass or forage crop which

should contain a diversity of species. If the run area is limited, access to
fresh pasture must be provided by.a controlled rotation with either fixed 
or movable fences and/or movable housing. 

5.3.4 	 Runs must provide adequate natural shelter and provision for dust
bathing. Access to outside runs must be provid:d by the age of 3 weeks
for meat chickens and 6 weeks for laying pullets. 

5.4 	 Feeding with uncertified materials must not exceed 15%. Any written
exemption from this requirement by the Council may preclude full Bio-
Gro. Ample and continuous access to fresh water must be provided. Green
feed is to be available all y'ear round with supplementary green feed to be 
used iffpasture production is inadequate. Naturally occurring minerals and 
vitamins can be used. Synthetic vitamins can be used only in laying stock 
up to 10 weeks of age. 
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*.-. 	 t~ptimurn animal hiealthl depends on good management and proper
hviene. Growth rcgulators, hormone stimulants, antibiotics and
coccidiotats arc rot permitted. 

5.6 Animal tnlri't.ii' such as dcbeaking. toe cutting. wing burning and the 
fitting of spectacles arc not permited. Marek's vaccinationfor lving birds. reccination (f 	 is permittedbroiler chickens is only allowed with tie 
prior 	,., iric ;rpprovl of" the ('ouncil. Sick or parasite infested birds 

lhurd he i,,latcd antd treated with pernittcd materials. Stock requiring 
conentional edlicationi shout td be treated, quarantined arid diverted to 
conx rtiom:d markets or culled. 

5.7 	 Stock replacement policy. Day old chicks (laverand meat)can be bought 
in from anv source. Lavin,, stock must be reared on the property or be
certified. With prior written-approval from the Council laying pullets may
be pttIChaIcd tip to 8 weeks of age from conventional producers. Such
sto-k and their products catn only receive transition certification,

5.S 	 ,1:,cellaneots. It is recommended to keep one rooster with every 50/100
laying liens. Producers with morei than 100 laying hens or an annual
production of more thansto c k, fe e d t so u rces and f00 broilers are required to keep an inventory ofmed ic ation ad m iniste red. 

5.9 	 Eggs should be collected regularly, stored in a cool (below 15 degrees 
centgrade). dark, dry and odour-free area (with the pointed end facing
downwards). Eggs should be fre,! of manure and clean. Egg, are to be 
packed in recycled paper 	cartols (neutral grey), or reused containers.Cartons must be clearly identifiabie at the point of sale with the name and
adtdress of producer to prevent any confusion with uncertified free rangeeggs. 

10 	 Broiler production. It is strongly recommended to rear broiler chickens 
with movable housing only. The high feed intake and subsequent largeamiounts of droppings, tneans a high priority must be given to constant 
shifting to fresh pastures to prevent disease build tip - mainly coccidiosis. 
(See seejion 5.1). 

6.0 	 Cropping production methods that allow the integration of grazed 
pasture and the growing of crops provide for many beneficial interactions 
in an organic agriculture system. 

Page 14 Ticsc Standards are subject to constant review,
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0.1 	 Kotatton is important to successful organic agriculture. Grazed pasture
from a well composed ley builds a well structured and nitrogen rich soil
and helps mobilise soil nutrients for the following crops. 

6.2 	 Soil fertility maintenance, soil organic matter and soil structure are of 
paramount importance. When correctly managed, pasture can aid inbuilding up soil organic matter and improving soil structure. The u e of 
green covercrops during winter, the practice of mulching straw, growing
multi-species pastures, optimal utilisation of pasture and avoiding soil 
compaction all aid in maintaining soil fertility.

6.3 	 Mineral fertilizers should be regarded supplement to, and not aas a 
substitute for, nutrients cycled via organic matter return. (See sections 
1.16.5, 	1.16.1). 

6.4 	 Weed control depends on timely management techniques which include 
rotation, and the use of mechanical, hand or thermal means. Mulches may
be used for weed control. Organic mulches must be from an approved 
source (See section 1.16.1). Plastic may be used but must be retrieved after 
use. Biodegradable mulches may be used. 

6.56 5P 	 Pest s and diseasei control in organic agriculture depends on buildingn e 	s o t o n o g n c a r c l u e d p n s o ul i ganaenvironment based on good husbandry practices that prevent a build up ofpest and disease problems. Routine problems indicate a failure to identify
the main cause. (See sections 1.16.6, 1.17.3, 1.17.4). Equipment used for 
spraying must not be used for prohibited substances. (See 1.20.2). 

6.6 	 Harvesting. Machinery used forharvesting certified crops should ideallybe used only on such crops. If it is used for harvesting conventiotal crops,it must be thoroughly cleaned, so there is no danger of contaminating 

certified produce, nor bringing weedsor pests onto the property. (See1.20.2). 

6.7 	 Transport and storage containers for certified produce should be thor­
oughly cleaned before use. Certified produce should be stored in contain­
ers used solely for that purpose. Natural pyrethrum can be used inbuildings but must not be applied directly to the grain. Rodenticides must 
only be used outside storage containers. 

6.8 	 Prohibited materials coming into contact with either the harvested crop 
or when in storage will void certification. 
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7'.t 	vegetable and fruit production methods are intensive and will likelyinvol%e Ihc incorporation of organic materials from outside the property,
Rotations usually exclude grazed pasture and livestock, 

7.1 	 Soil fertility particuhlaly requires that sufficient quantities of organicmaterial be returned to tilc soil to maintain its organic matter. Depending 
on the net output of produce and the cropping intensity. organic material 
produced on te pioperty is arely stiffiien t to inaintain soil organicmaitcr Ic.els and/or acceptable soil nutrient levels. This means consider­able qtiliticS o"organic nalcrial will he brought in. 

7.2 
 Off-farm organic material hi ought in mutst comply with these Standards 
(See section 1.10:2). 

7.3 	 Manure management. Due to exlensive production ofcomposts and useof manures, care must he taken to avoid leaching of nutrients with 
conseqtent Cn iron eticital pollution. The use of uncertified raw manures
is restricted. The Council mriy introduce limitations on the tonnage ofmanurial applications to reduce the ,isk of environmental pollution and 
unacceptable nitrate contamination of vater courses and foodstuffs, 

7.4 	 Crop rotation which includes adiverse range of crops is fundamental to
successful intensive organic cropping and should receive careful atten-tion. The use of minimal tillage and extensive use of green crops between 
main crops is also 	considered an important part of good rotational
practice. 

7.5 	 Mineral nutrition. On intensive vegetable production units using ad-
eqtate organic additions. further mineral enrichment isunlikely. Lessintensive veectable units and in particular orchards, may require to
supplement organic inputs with some mineral additions. (See sections
1.16.5. 1.17.2). 

7.6 	 Weed control depends on timely management techniques which include 
rotation and the use of mechanical, hand or thermal means. Mulches may 
be used 	for weed control: organic mulches must be from an approvedsource (See section 1.16.2). Plastic and bio-degradable mulches may be 
used but plastic must be completely removed from fields after harvest. 

7.7 	 Pest and disease control. Equipment used for spraying must not be used 
for prohibited substances. (See section 1.20.2). The main aim of certified 
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production is to build an environment that prevents the buildup oUipest and
disease problems (See section 2.3). Routine problems indicate a failure to
identify the main cause resulting in the need to use other control measures. 
(See sections 1.16.6. 1.17.3. 1.17.4).

7.8 
 Propagation of plant material for annual production. Buying in plant
material from uncertified sources is restricted. Departures from this 
regulation may be permitted by prior written approval of the Council. 

7.9 	 Vegetable producers are expected to ensure that all propagated material 
is grown in Media free of prohibited materials. Such plant material must 
also be raised in an environment free of prohibited materials. Departuresfrom this requirement may be permitted by prior written approval of the
Council. 

7.10 	 Seeds treated with any prohibited material shouldbe avoided in favourof 
un treatedser hd.
 

untreated seeds. 
7.11 	 Transport & storage. Fruit and vegetables may only be treated, stored or 

packed using the methods listed below. 

7.1 1.1 Recommended.
 
Pure ice Dry ice.
 
Refrigeration Controlled atmosphere.
 

7.11.2 	 Prohibited.
 
All prohibited fumigants,
 

7.13 	 Fresh fruit & vegetables. During sorting, washing and grading etc.,
certified products should not come into contact with, or be confused with.uncertified goods. Prohibited materials must not be used while preparing
produce for sale. The visual enhancement ofproduce forsale, e.g. waxing
of fruit, may be carried out with materials and processes that have the prior 
written approval of the Council. 

8.0 	 Inspection & regulation of all certified properties and/or process­ing facilities are carried out by the Council. 

8.1 	 All labelling on produce must carry the registered number, and name andaddress 	of the producer, to safegard the consumer and the producer. 
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adrovtco all ice, shllanlsocielcqenen t the o ..ca r.io-Gr Tde ar
and/or packaging shall also he licensed to carry the Bio-Gro trade mark.The licence will be issued jointly to a product (or products), a property 
or processing facility, and the manager. Additional products may be 
added to the liccnce at the Council's discretion. If either the manager or 
;,pctty/ccesing facilitv changes, tile licence to use the trade mark 
lapses immedatcly. 

8.2 	 Inspectors shall usuallv hold a relevant tertiary qualification in some 
aspect of vn1 irtoiiental or biological science and/or experience in some 
a'pect Ilprintuty ploduction. l1hey will need to satisfy the Council that 
thcv arc familiair with its Standards, and have a demonstrable interest in 
the philo,,oph, oforganic a'ricuLure. Each new inspector will he required 
to allend a tiaining coiur,, and meet the rcquircmnts of the Council. 

I.3 	 The properly & questionnaire. The inspection will be governed by the 
description of the business and business practises, provided by the 
apnlican:. Thee manager will ibe required to provide details of the farming 
operation. inciuding livestock, nixed croppingand livestock. horticulture 
- vceetable anid fruit crops, and a farm plan, drawn to scale and showing: 

8.3.1 	 All paddcks fully named or numbered for easy reference, 
.12 	 T,$.2. 	 The nalture off all internal boundaries e.g. hedge. tree line, shelter belt, 

fencing 	(ch,cd or open). stone walls. 
8.3.3 	 The nature and condition of the external boundary. 
8.3.4 	 The presence atnd composition of woodlot plantings or natural areas. 
8.3.5 	 Niajor soil types within the property.
S.3.6 	 Natural drainage pattens,Natu encedriRe.3. 	 l e patres aestablish 

8.3.7 	 Reference will be made to areas adjacent to the property being inspected 
for possible sources of pollution, particularly: 

8.3.8.1 	 Fruit orchards - potential spray drift danger. 
8.3.8.2 	 Hill and riverbed country liable to aerial spraying of herbicides and 

consequent spray drift and polluted water run-off. 
8.3.8.3 	 Major roads - potential pollution of adjacent production areas, 

8.3.8.5 	 Polluted water as an irrigation source, 
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8.3.13 	 Records of the production methods used on the property in the past will 
also be required, including:.3.13.1 	 Past use of organochlorines. 

8.3.13.2 	 Weed control techniques. 
8.3.13.3 Soil fertility maintenance.
 
-.3.13.4 Rotation cycles & crop details.
 
8.3.13.5 	 Pest and disease control. 
8.3.13.6 	 Harvest procedures. 

8.3.13.7 	 Storage facilities. 
8.3.13.8 Supplementary feeding.
 
8.3.13.1) Livestock management with details of stock held.
 

8.3.13.10 Records of administration of veterinary medicine.
 
8.4 	 The property inspection & report is to ensure that the requirements of 

the Council's Standards are being met and that the manager is familiar 
with them. Producers will have been supplied with a set of Standards 
when they obtained membership. When the appropriate questionnaires 
are completed and returned, and the fees paid. the Council shall appointan inspector to visit the property, together with such other representa­

tives as the Council may decide. The certification decision of the Council
will be based on the farm details and history supplied by the applicant,together wvth the inspection report. 

8.5 	 The information contained in the property questionnaire will be clarified 
and verified as it relates to the Standards. In addition an inspection tourof the farm is carried out to examine the production system and to

the status of the property under inspection. Depending on the 
outcome of he inspection, the Council may require certain analytical 
tests on soil. plant or product. Any such tests required will be at the 
expense of the applicant. Before application, it may be appropriate i 'r 
the applicant to seek advice from relevant sources. 

8.6 	 Certification & contractual obligations of producers. The manager 
signs the questionnaire as guarantor that the information is correct, and 
that production will continue according to the Standards and to inform 
the Council, yerbally and in writing, if any changes occur that affect the accuracy of the information in the farni questionnaire or any other 
information given to the Council. 
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S.7 Disputes procedures for dealing with breaches of Bio-Gio licences from 
the New Zealand Biological Producers Council. 

S.7.1 	 Any breach of a Bio-Gro Licence by any licensee will be sufficient cause 
to have the licence suispendcd. including the suspension from sale of any 
certified produce provided the Council considers that the allegation is 
from ,ireliable source. Shotuld such a breach relate to residues of 
prohibited rrireliils in certified producc, such resid!c lcvels shall be 
those which ccrially indicate direct application rather than indirect or 
ambient contalirnat ion beyond the licensees control, 

S.7.2 	 When this ,tuat iM arises the President. a vice President or in their 
absence any other officer or anv two Executive Committee members after 
consultinge the appropriate licensee and inspector by telephone vhere
possible mayv authorise immediate suspension of a B io-Gro lice ice. 

8.7.3 	 V,'hen such action is tken a fast post, registered letter will be sent at the 
earliest opportunity to the suspended licensee containing the following 
informatior: 

8.7.3.1 	 Confirmation of the suspension and naming the person wno authorised the
;uspensionr. 

S.7.3.2 	 An explanation why such action w.as taken stating that an appropriate
docunentary explanation supplied to the Council could result in the 
reinstatement of the licence, but that in the meantime the credibility of the 
Bio-Gro trade mark and Standards will be safeguarded by the suspension. 

8.7.3.3 	 A request for an explanation and detailed information regarding all the 
persons/outlets supplied with any Bio-Gro product or produce by the 
suspended licensee, the volume of production and current stocks held by 
the suspended licensee. 

8.7.3.4 	 That all persons/outlets be notified immediately by the suspended licen­
see at the licensee's costs telling them that the Bio-Gro licence has been 
suspendcl. 

,.7.3.5 	 A statemrent that the suspension will be discussed at the next Council 
Executive Committee meeting giving the date of such meeting where 
possible at which time the future of the licence may be determined. 

8.7.4 	 That investigations be cari ed out to determine the possible cause of any 
breach of the licence or Standards. 
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8.7.5 	 That the suspension be removed by tlh--etuncil atith-e earliest possible 
time if no contravention of the licence or Standards is found to have 
occurred. If there has been a breach, then the Council or its Executive 
Committee may in its'absolute discretion impose a penalty on the licensee 
suspended or othervise. 

8.7.6 	 That in no way shall the Council have any liability whatsoever for any 
losses or expenses incurred relating to the suspension of any Bio-Gro 
licences. However the Council shall have an obligation to determine the 
validity or othevwisc of the allegation as quickly as possible with no 

reasonable expense spared to do so. 
8.7.7 	 A full report shall be provided to the next Executive Committee meeting 

following the suspension by the person authorising the suspension. 
8.7.8 The only person authorised to speak publicly regardirg the issueinvolved

will be the person autharising the licence suspension ,nd/or the Council's 
Public Relations Officer. 
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10.0 	 Processed food products. 
10.1I 	 The Council's Standards are based on those of IFOAM. Within theseStandards. the guidelines for processed foods are also based on the 

provisional IFOAM guidelines. As the detailsof these guidelines have not
been finalised section 10 is a preliminary guide for certified processed 
food products.

10.1.1 General guidelines for all processed food products: The vital quality of
certified products must be maintained during processing and trading. The 
methods used must adequately conserve the composition of the raw 
materials so that maximum nutritional value remains in the final product.

least raw material transfornation should be te goal. 
10.1.2 The processing should be environmentally sound with respect to energyuse, and to waste volume and pollution. As far as is possible productsshould be packaged inenvironmentally friendly materials.All processed

products ne ed ineniea lledwith the ingredients and theirrespective percentages in the product, so that the purchasers can easilydetermine the composition of the product. 
10.2 	 Where ownership does not change until after processing. All certified 

products that are processed off farm must be processed in facilities that 
tio n rspectenin will be te o re pa nltebeen inspected and approved] by the Council. Where parallel produc­occurs, special attention will be directed to record keeping and thesafeguards employed to ensure the fidelity of certified produce. An
additional fee may be charged for any such inspection. 

10.3 	 Where ownership changes prior to processing. Such facilities are re­quired to be separately registered and inspected by the Council. Inspectionof processing facilities will involve aspects of general hygiene, cleansing 
of the plant and pest control to ensure all processes and materials used 
meet the requirements of these Standards. Where parallel production 
occurs, special attention will be directed record keeping andto 	 the
safeguards employed to ensure the fidelity of certified produce. 

10.4 	 Specific guidelines for processed food. 
10.4.1 	 To qualify for Bio-Gro certification the product will contain 100% 

certified ingredients.
10.4.2 	 A Transition Bio-Gro product may contain up to 15% uncertified

ingredients. Labelling of Transition Bio-Gro products must include the 
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uncertilied ingred tents and tlit.ir percentages clearly marKed. Any 
tncertified ingredient being used in any certified product must be residue 
teste~d before eigused unle1ss such requirement is waived in .vriting bNtile Cour uin 	 n b 

10.4.3 	 Water ik not included in the ingredient list but care should be taken to 
enure that the %ater used is of a -,tisfactory purity. Evidence of such 
purit nitav be required by the C.iuncil. 

I1.0 	 Packagingy guidelines.

Pcg 	 l 

11.1 	 Itis not possible to specify the best packaging for each product as local 
option, differ and are subject to frequent change. The following guide­
lines offer criteria for choosing packaging types. The Council may 
vithdraw certification if a packagc contravenes these guidelines or if a 
one-trip package is used %%itlout good reason. 

11.2 	 The packaging must not contain any substance capable of contaminating
the product duriing its; maxinum shelf life. eg. paper products bleached
withl
chlorinle a, d so likely to contatin dioxin. 


11.3 	 Any use ofthe trade mark on packaging, other than Council-supplied
stickersmust besuhitted totheCouncil inwritingindicatinglayout, 

wording anti colours for the written approval of the Council before 
printing. The patkaging must enable the display of essential product 
information. grocr identification and the Council's trade mark. 

11.4 	 When disposed of. the package must not pose serious danger to people, 
wildlife or water quality either while still intact or through its breakdown 
products, 

11.5 	 Withinthesconstraintsthepackageshouldusetheminimmenergyand 
resources. Regardless of the material used, this criterion will best be met 
if the package is reused as many times as possible, ie. washed and refilled, 
or failing that. is recycled, ie. broken down to form a new package. 
Recycling the glass only is not as energy efficient. Packages shall not be 
regarded as reusable or recyclable unless a system exists for their returnwhich achieves an acceptable return rate. This excludes all plastics, tin 
cansandglacswhich ar acceptablereturnrated baisexckuforrecyclaisn 	 thecans and glass containers which are not accepted back for recycling by the 

manufacturer. If a packagig type is available which is currently reused 
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11.6 

or recycica, producers are expected .touse it. but there ar
available at present. 
If there is no altema'ive to a one trip package the factor

e very few options 

s tobe considered 

are: 

11.6.1 
11.6.2 

11.6.3 

The total quantity of packaging should be minimised. 
Renewable resources (paper. wood) -re preferable 
(metals, plastic). 
Packages should squash easily to reduce space on tru
landfills. 

to 

cks 

non-renewable 

and in rubbish 

12.0 	 Processing dairy products. Milk and dairy products must be pro­
duced from animals that conform to the Council's Standards. The opera­
tion must be managed in an ecologically sound manner by controlling 

shed effluent, as well as detergents and sanitisers which are potential
pollutants. Hygiene and quality requirements outlined in the Dairy Industry
Act and the Milk Production and Supply Regulations apply. 

12.1 	 If milk is to be processed or packaged, the premises involved must also be 
inspected or certified to ensure that the fidelity of the milk is maintained 
through to the final product. 

12.2 	 Milk and Cream. Every effort must be made to minimise physical 
damage, biological and chemical contamination or adulteration of milk. 
(Refer to MAF Dairy Division Manuals). 

12.2.1 	 Sterilisation of milk contact surfaces with steam or hydrogen peroxide 
with occasional caustic soda is recommended. 

12.2.2 	 Sanitisers approved by the National Dairy Laboratory are permitted 
provided that all milk contact surfaces are thoroughly flushed with clean 
water immediately after their usage to ensure that any residual sanitiser is 
removed. 

12.2.3 	 A high standard of presentation and packaging should be used to ensure 
that quality of the product is maintained through to the consumer. 
Reusable glass packaging should be used. Plastics and foils are restrictedpackaging materials requiring the Council's approval. (See section I1). 

BEST AVA ILABLE DOCUMEPT 
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12.3 	 Butter. Unrefined sea salt with no additives is permitted. All artiftica1Mco hOrin , flao uing p reserathecs or addities are pro hlibied. 

12.4 	 Ywo-htnrt and otherccultturediprodtcts. Milk mavbeheatedto82degrees 
centigrade irld certi fied balcteial slt:lcr cultures should be used. Certified 
fresh or precrs ed fruit and honey should be used while sugars, herbs and
spices rozn cons entional sorces are restricted and are subject to the 
Council's prior apprmal in \\riting. Artificial colourants. stabilisers, 
flavourilnc ard ther addilives ale proltilited. 

12.5 	 Cheese. Milk may. he pasteririscul to 74 degrees centigrade and certified 
'. Ie' or baicterial starter cuhtucs imay be used. Uirefined sea salt with no 
addit i. c and ccrti icd nrirrral or '.ceelable ren nets are permitted. Synthetic 
rennet, colourantis and allorlrer chemicals are prohibited. Equipment must 
not be greased wirh liquid paraffin. Pure vegetable oils or greaseproof 
paper are pernited for packaging. Plastic films and foils are restricted 
p:tckagiu nraterials iSce section11i. 

12.6 	 Other dairy produce. Natural spices. aromatic plants and herbs used 
should be from certified sources, while those from conventional sources 
are restricted. See section 1fand contact the Council for guidance. 

13.0 	 Meat )rocessilg. Killinrg. cutting, packing; marking & further 
processing are subject to (MAF) Ab ttoir Procedures (General), the Meat 
Act. the Food and Drug Act. and their regulations. and the Stock Regu­
lations (Insecticides and Oestrogens). MAF Meat Division Manuals 8, 9. 
10 and I I provide detailed information for use in abattoirs and packaging 
areas to cope with changing situations. The regulations are comprehcn-
sive and strincent and in most eaes adequate for the treatnent of certified 
products,. However. some furtiher restrictions apply: 

13.1 	 Transport of livestock for slaughter should minimise any pain and 
distress to the tnirnals. In addition all certified livestock should be clearly 
and permanently identifiable so that no confusion is possible. 

13.2 	 Slaughter of stock should minimise physical pain and distress to the 
animals. Following slaughter, processing systems must ensure that all 

certified meat products retain their identity and do not come into contact 
v,ith prohibited materials. 

Page 26 	 These Standards arc subject to constant review,
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13.3 	 Chem icals. Manuai 10 of the M AF M eat Division M anuals lists the 
chemicals which may be used in edible product areas in abattoirs. Thefollowing further restrictions apply when certified stock is being proc­
essed: 

13.3.1 	 Insecticides which have rapid knockdown' and no residual activity can 
only be used in edible product areas processing certified product provided 
that: 

13.3.1.1 	Only products permitted or restricted in these Stndards are used. 
13.3.1.2 No certified meat is in the area during application. 
13.3.1.3 All contact areas are washed down with water prior to the introduction of 

certified edible product to the area. 

13.3.2 	 At present timeonlycategory 'A' pyrethrinscanbeused for insect control 
in certified edible product areas. 

13.3.3 	 Restrictions on insecticide odours, confinement of sprays and mists, 
labelling and storage of insecticides and the use of insecticidal fume 
bombs as described in Manual 10 apply. 

13.3.4 	 Rodenticides must not to be used in certified edible product areas within 
five days of the commencement of certified meat slaughter and process­ing. (See section 1.17.3). Contact surfaces must be thoroughly washed 
before certified meat is reintroduced to the area. 

13.3.5 	 Sanitising, cleaning, and adhesive materials listed in Appendix E of 
Manual 10 are restricted products in edible and non-edible product areas. 

13.3.6 	 No chemicals may be sprayed or otherwise applied when certified edible 
product is in the area. All contact areas must be washed down with potable 
water after the use ofany sanitising orcleaning materials ifedible certified 

product is to be processed. 
13.4 	 Carcass marking. Until a suitable certified marking agent is identified 

only manufacturing grade I chocolate brown may be used to mark 
certified carcasses or meat. The feasibility of using nan-coal colouring
agents such as cochineal, chlorophyll, saffron or liquid nitrogen branding 

should be investigated. 

BEST AVAILABLE DOCUMENT 
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I i.:) 	 Food additi %esand i)reservat ivcs such as sFokedistillate,curing agents.insecticides, antibiotics and other food additives ma ,'not 	 be used oncerticied 
 on 

13.6 	 Withtoldilng perimi(s. ..\ppendix C of Meat Division Manual 0 defines 
%ithhlildill p1--iod Ior stc,,:kal'tCr the use ofa wide range ofanimal health 
rCllledie'.. 11emerccyClC use of such remedies has been made then ihat 
siock/produxc ,hall be dikqualified from certified status. (See seclion 
I. 

13.7 	 Sale of meat products following slaughter must at all times meet the
requtitenments of these Standards in that they are clearly identifiable through
to point of sale by a Council approved audit trail. Inaddition care must be 
seen to be exercised to keep certified products isolated from all possible
contamination with prohibited materials at all times both during transit 
and at point of sale. The Council must be consulted on these matters. (See 
section 	II). 

14.0 	 Processing grains & arable produce. 
14.1 	 Storage. (See section 6.7). 

14.2 	 Processing of grains should be in equipment that is self-cleaning. Datly 
and weekly cleaning by scraping, brushing, aspirating and washing
should be cnpioyed to avoid problems. Steam cleaning is recommended 
if problems should arise. Where parallel production occurs, special
attention will be directed to record keeping and the safeguards employed
to ensure tie fidelity of certified produce. 

14.2.1 	 Refer to section 10.1.1. When fumigation with prohibited materials is 
contemplated, prior written application must be made to the Council. 
Afterany -uch fumigation, the system must be run fortwo hours orlongcr. 
as determined h%the Council. before any product can be so!d as certified. 
Any uncertified ingredients added such as self-raising agents must be 
clearly 	identified o. packaging. Any such addition will preclude full 
certification. 

14.2.2 	 Prohibited: 
Chemical additives. Bleaching agents. 
Gluten powder or other flour improver. 

Page 28 	 These Standards are subject to constant review,
but otherwise remain valid until 31/12/92. 

Copyright New Zealand Biological Producers Council (Inc). 

14.3 	 Bread & fiour products. 

14.3.1 Bread must be made entirely with certified flour, oils, fats, milk and beanflours. Any other ingredients, including tin greasing oil, must also becertified. (See section 10). For pasta, certified flour, semolina and eggs 
must be used. 

14.3.2 	 Permitted: 
Natural yeast and leavening. Ascorbic acid.Unrefined sea salt ;w.ith no additives. 

14.3.3 	 Prohihited: 
Mineral oils. Gluten powder and uncertified bread improver. 
Artificial emulsifiers, colouring agents, preservatives.
All chemical and synthetic additions. 

14.4 	 Other arable produce. See section 10 and contact the Council for 
guid ac e 

guidance. 
14.5 	 Packaging - See section I I. 

15.0 	 Processing vegetable & fruit products. 

15.1 	 Transport & storage.(See sections 6.7,7.12).
 
15.2 	 Only certified produce may be used for freezing, drying or further 

processing. 
15.2.1 	 Recommended: 

Freezing. Sun drying and dehydration. 

Preserving in certified honey. 

15.2.2 	 Restricted: 
PreserCing in sugar syrup or honey with prior written approval from the 
Counctl. 

15.2.3 	 Prohibited: 
All other methods, unless prior written approval is given by the Council. 

15.3 	 Fruit or vegetable juices & wines. All produce used to make fruit and 
vegetable juices and wines must be certified. Equipment and bottles 
should be copiously washed or het. or steam cleaned prior to use. 

DEST?- ,-L 2LE DOCULM Eif, 
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Wooden cask, Stainless steel or glass equipment. 
I5 3.2 	 Prohibited: 

All other-containers and equipnmnt.
15.4 Fruit.7.e 

15.4 	 Fruit & ve,.'etahle Juices.

15 .4-.I 	 Recorn mended: 

Centrfue~nt. Untreated lemlon juice as apreservative.
Stainless steel, muslin and kieselguhr (diatomaceous earth) for filtration..:, -,Unrefined 

1.. Permitted: 
Unrefined sea salt with no additives, rock salt or low sodium salt in 
vegetable juices. 

15.4.3 Restricted: 

Ascorbic acid 
15.4.4 Prohibited: 

All other materials. 

15.5 Wine making. 
15.5.1 Recommended: 

Natural ayea.
Centrifugin. 

15.5.2 Permitted: 
Natural lemon juice. 

Citric acid. 

Cultured or natural yasts. 

Chaptalisation with 100% pure sugar.

The addition of unfermntced certified grape juice.

Clarification inav be assisted usingCuaitynatrcgelatiott egg whites. pure casein, foodbensiste us oinfreshfresh egglwhiteu cain, fhorticulture 
quality' natural ielatin. bentonite. kaolin and calcium carbonate. 

15.5.3 	 Restricted: 
-Ascorhicacid-
Stli'trdioxilceither as gas or tetabisulphite can only be used if the final 

Sulphur dioxide concentration is below those indicated:
 
Maximum permissible Stdphtur dioxide levels in certified Wine: 

Sugar Total sulphur dioxide 

g/litre t 

mg/litre, 

less than 5 (Drv) 110. 

more than 5 but less than 30 (Nedium) 200. 

more than 30 (Sweet) 250.
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produce. Reductions, pasteurisation and purees are all recommended. 
15.7 	 Spreads. All ingredients used to make spreads must be certified produce. 
15.7.1 	 Recommended:

Retommejnice:
 
Certified oils, herbs and spices.

15.7.2 Permitted: 

Natural 	methods of preserving and pasteurising.sea salt with no additives. 

15.7.3 	 Prohibited: 
Synthetic emulsifiers, thickeners, anti-oxidants, flavourenhancers and all 
chemical and synthetic additives. 

15.8 	 Other vegetable &'fruit products. See section 10 and contact the 
Council for guidance. 

15.9 	 Packaging. See Section 11. 

16.0 	 Honey & honey dew production. 
16.1 	 Isolation. If hives are situated further than 5 kilometres from conven­tional agriculture, horticulture or exoiic forests the honey must be residue 

tested for the first two years. If these tests are consistently below 
acceptable limits only random testing willbesubsequentiy r-equired at the 
discretion of the Council. 

16.1.1 	 If hives are situated less than 5 kilometres from uncertified agriculture, 
or exotic forests, residue testing all batches of honey is 

compulsory due to the high risk of contamination. 

16.2 	 Management. Only permitted materials and practices specified in these 
Standards are permitted in any beekeeping systzm, (See sections 1.16,1.17, 1.20), including: 

16.2.1 	 Vegetation control around the apiary. 
16.2.2 	 Preservation of honey frames. 	Paraffin wax dipping is permitted for 

preservation of timber used for construction of the brood and honey 
chambers. Use of Copper napthalene preservative will not be permitted
for use on new woodware, and if it has been used on existing woodware 
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ofLk_', diseases1 	 C1 tl pests orK7 withi. hive.coded 

16.2.3 	 Control of pests or diseases ithilhive, 
16.2.4 	 Smoker fuel. 
16.2.5 	 Removal of bees from honev supers. 
16.2.6 	 Protection of stored honeycombs used in the production of certified 

hone-, 
16.2.7 	 Control of insects dluring c'.traction or packaging, 
16.2.8 	 Replacing wax inframes must be done with certified foundation wax. 

Comb honey is onlv cligible for certification if the foundation wax used
has certification. An inspection of the wax processing facility may be 
required at tie producers expentse. before foundation wax will be certied. 

16.2.A 	 Routine sugar feeding is not pernitted and emergency use of sugar must 
not occur to \%ithin 4 . ecks of the start of honey flow. 

Fxtractit 
itlC ling clear label litg of supers containing certified honey and com-
plete clean down of the honey house before ex:racting, processing or 
packaging cetified honey, 

16.3 	 1, processes must prevent contamination of certified honey, 

16.3.! 	 t oney temperatures must not exceed 35 degrees centigrade during 
extraction and packaging and care must be taken at all times to minimise 
the potential for heat damage. If temperatures exceed 35 degrees centi­
grade durin extraction or straining of ni.inuka and ling heather honey, an 
tINF test must lie performed and the ItMF level must riot exceed 8 ag/ 
kg. Any heated honey may still be certified as long as it is labelled "for 
pr'css li 1st 0nly". 

16.3.2 	 Strainer size should riot bc less than 200 microns. Only certified htoneyma6 be sci for seeding to promote fne granulation. 

16.4 	 Residue testing. Each batch must be satmpled after thorough stirring of 
the vat and a minimum 50g sample retained for 12 months or until the next 
inspection. If required the sample must be tested at an approved laboratory 
for presence of pesticides and HMF levels. If documentation is provided 
oil pesticides used within a 5 km radius of flive sites, only these pesticides
need to be tested fi)r. In the absence of any such documentation a broad 
spectrum residue test must be performed. 
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in such a way that it can be traced back to the individual batchsampled for testing. This provision applies even after sale by the original 

producer, if the honey is being repackaged by an urcertified third party 
who wishes to display the Bio-Gro trade mark. An inspection of the 
repacking facility may be required before the Bio Gro trade mark may be 
so used. Prior approval in writing from the Council must be_obtained 
before any Bio-Gro honey is repacked for sale as Bio-Gro honey by anyfLcility that has not been certified or inspected by the Council. 

17.0 	 Residue levels in certified systems. 
17.1 	 The Bio-Gro trade mark is a guarantee that the product has been produced 

according to the Council's Standards. It is not a guarantee that the product 
is free from the residue of environmental pollution. The distribution of 

synthetic chemicals isnow so widespread that such an assurance would
 
be meaningless.
 

17.1.1 	 Contamination from chemical residues are not acceptable in a certified 
product unless the reason is general environmental contamination. In such cases the contamination must be declared to the purchaser. For this reasonany producer, at their expense, may be required to provide to the Council 
analytical data as it may require on soils, produce or product. 

17.2 	 Chemical residue levels in certified products. The following is an ex­
tract from a list of chemicals covered by the New Zealand Food Regula­
tions (1986) 

17.2.1 	 The permissible level of residues used by the Council on food products is 
based on 10% of the maximum permissible residue le-el listed in the
USFDA or New Zealand Food Regulations, which ever is appropriate.
For example: 

N.Z. Council 
Chemical. Food Regulation. Standard. 

mg/kg mg/kg. 
D.D.T. 5 0.5 
Dieldrin, Aldrin 0.2 0.02 
Lindane 2 0.2 
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in manures ano Composts must not exceed: 

mg/kg. 


Zinc 	 1000 
Copper 	 400 
Nickel 100 

Cadmnium 10
Lead 25(10
Lercrv 25 

17.3.1 	 The potential annual addition of heavy metals to the soil by manure
additions will also be subject to certain limits. Any analyses required will 
be at the expense of the applicant or licensee. (See section 3). 

1S.0 Interpretation. 
The interpretation given to the meaning of these Standards shall be that 

Civen b% the Council's Executive Committee, in its sole and absolute
discretion. In all appropriate cases the singular includes the plural and the 
mascu1le incldes the feminine and vice versa. 
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. v-- _--11:11 	 M 316 ;c does not offer.uOrlucers LoUnoCi 
an advisory service beyond particular help with interpretation of its Standards as they
relate to what can and caii'! he done on Bio-Gro registered properties. However 
Council office staff can help you if you are seeking management advice. For assistance 
with this, you should first contact: 

NZ Biological Producers Consumers Council (Inc)
 
P 0 Box 36-170
 
Northcote, Auckland 9.
 
Tel: 64-9-4438435
 
Fax: 64-9-4438436 

Help may also be available from: 

The Soil & Health Assn of NZ (Inc)
 

P 0 Box 36-170, Noriheote, Auckland 9.
 
Tel/Fax: 0-9-4806650. 

The Bio-Dynamic Farming & Gardening Assn
 
P 0 Box 306, Napier.
 
Tel: 0-6-3352428.
 

Some books are available from libraries or local book shops and a recommended 
reading list is available from the New Zealand Biological Producers Council office. 
Please include astamped addressed envelope with your request. Appropriate books 
may be purchased from: 

Doubleday Research Assn of NZ 
7 Colum Place, Bucklands Beach 
Auckland. 

Theircatalogue of over 200 titles is available by sending one business size stamped 
addressed envelope. 

The New Zealand Biological Producers Council was formed by
representatives of the Bio-dynamic Farming and Gardening Assn, the 
Doubleday Research Assn of NZ and the Soil & Health Assn of NZ. 

r'rT i ! ­3	 0 



THE
OIL
 
COMPANY
 

BESPOKE AROMATHERAPY 

Welcome to The Oil Company - The Company that is committed to 
bringing Pleasure and Balance into your life 
Here at The Oil Company, we specialise in Aromatherapy, that is the use of 
Pure Essential Oils and massage to help promote health and healing in de 
Mind and Body. 
Our Aim is to present Aromatherapy in a simple and accessi le way, giving 
you the choice to berc:ae as involved in the subject as you wish. Our 
qualified Aromatherapist is on hand to offer advice on the selection of our 
wvide range of Pure Essential Oils, or to make a Personalised (Bespoke) Oil 
Blend at your request. 

The Oil Company manufactures the Bath, Shower, Massage and Relaxation 
products, containing Pure Essential Oils. We also have an original selection 
of Gift ideas. We will make up Gift Boxes of your choice, and we regularly
introduce new products to help keep Gift Buying exciting. 

Our experienced staff a-re here to offer advice, and help in any way that will 
make your shopping experience .vith us more pleasurable.For further information please contact: 

the iom plasn t 
At The Oil Company, you can gain qualified advice on selecting the mostappropriate Oils toThe Oil Company use at home, or try any of our Bath/Shower andRelaxation prodicts, or just enjoy the enchanting aroma and atmosphere ofP.O. Box 3454 an carly Roman Bathhouse. 

Auckland
 
Ph: (09) 522 0416 
 Dit.ST All L CILE DOC0'U M4,E I4T 



THE OIL COMPANY PRINCIPLES. 

STATF-{ENT OF QUALITY. 

The Oil Company Essential Oils are 100% Pure, Natural and Undiluted. 
They are extracted from crops grown under the authority of Certified suppliers 
from around the world. They are guaranteed to be of the highest quality, 
Aromatherapy is a scientifically vs-'icdated method of healing, and only Essential 
Oils of the lhighest standard are appropriate for therapeutic use. The Oil 
Company is able to guaCrantee the consistent quality and high standard of thepure Essential Oils stocked and sold. 

ORIGIN 

The 0:1 Company is proud to be New Zealand made. \Ve desig,. and 
manufacture all our products in New Zealand. 

ENVIRONI-ENTr 
The Oil Company is conscious of our environment and everything in it, and 
endeavours to avoid excess or damage to it in any way during 
the formulation and creation ofour products. 

PACKAGI-NG 

Prices are kept to an acceptable level. Our packaging is minimal. Using New 

Zealand timber from a sustainable source, we provide high quality gift boxes. 

We also use recycled paper to make our carry bags. 

We have no pressurised containers, carry the minimum of iastic and our glass 


bottles are recyclable.
 
AL our products are Crucity-Free, we do not believe in Animal Testing. 


tESPOKE SERVICE 


A unique Service offered by The Oil Company is our Bespoke Service. 

Bespoke means personalised service, and our in-store Aromatherapist will 

discuss and advise the treatment you may require. A personalised formula will be 

made up for you, and recorded, so it can be repeated at a later date at your

ret.'sst. 

WHAT ARE SSENTIAL OILS?) 

Essential Oils are highly concentrated, aroratic and vNlatile substances extracted 
from a single part of the plant. Essential Oils are found in flowers, leaves, roots,
herbs, seeds and tree bark resin. 

0 
Oils taie effect almost immediately on the body and mind. Through 

t-lM DO ESSENIAL OILS WXORK? 

ou: sense of smell, our brain starts to react to an oil in a matter of seconds. Thebody absorbs die oil massaged into tie skin, through the hair follicles and into 
the bloodstrean in minutes. All Essential Oils contain powcrfd antibiotic 

properties and work to strengthen the immune system. 

HOW DO I USE THEM? 
,MASSAGE: 

Essentia- Oils are highly concentrated and should not be applied directly onto 
the skin. The) should be diluted in a cod-pressed vegetable or seed oil base. 
The recommended proportions are as follows: 
1 drop of Pure Essential Oil to 2 nil of cold-pressed vegetable carrier oil. Or for 
babies and children under five, one drop to 10lrn of oil and only using the 

recommended Essential Oils - under "Properties of Essential Oils." 

FOR A FULL BODY NLMSSAGE:
 

20ml of Carrier oil(s) this may include one or more of the Base Oils. Add 10
 
drops of Essential Oils. Choose up to four Essential Oils and combine a few
 
drops of each to make 10 drops in total.
 

FOR NECK.AND SHOULDERS:
 

10ml of Carrier oil(s) this may include one or more of the Base Oils. Add five
 
drops of Essential Oils.
 

The benefits of using Massage on a regular basis, not only helps improve
 
circulation, stimulates the release of toxins and strengthens the immune system,
 
but also provides a sense of warmth and wellbeing. Caring for yourself in this
 
wvay wsl increase your self-esteem and sense of self-worth.
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The following Carrier Oils an be used to make up 100% of the blends into
which the Esseneal Oils may bc added. l 


Apricot Kernel Sunflower 
Grapceed Soya Bean 

The following Base Oils are too concentrated to use alone as a carrier oil and 
blend well with one of the above by adding approximately 10% to a blend. 

A'ocado Sesame Seed 
Evening Primirose \hieatgerm 
Jojoba \Walnut 

It is recommended tcuse no more than four pure essential oils in one blend, as 
any more than this may inhibit deir effectiveness. Another point to consider 
when buying oils, is the conipatibilir, of one essential oil with another. Before 
choosing'your essential oils wxc invite you to discuss with our Aromatherapist or 
trained staff, the best combination of oils to suit your requirement. 

\XWe supply Amber glass botdes .and droppers to .assistyou in making your own 
blends at home. 

BATHS: 

Aidig htfu a y ree ase ie of thestrese day 
invigorate and refresh at the start of the day.Run a bath and then add 5.-10 drops of up to four oils. Disperse die oil molecles 
into die water wvith sand. Keep the door and windows closed so the vapoursyour 
don't escape and relax into the bath, breathing deeply for at least 10-15 minutes. 
SUGGESTIONS: 

* RELAXING: Chamomile, Livender, Geranium 
* STMIIULIN(I: Rosemary, Pine, Lemon 
For babies and young children dilute one drop of oil into 2tsp Carrier Oil before 
adding to thc bat. Use no niore than ane drnp of oil per bath.OIL BURNEb 


By using an Oil Burner, you can quickly create an atmosphere in your home or
workplace, can fractious children and prevent and heal colds and flu, to name 

but a few of die sies. 

Fil the bowl rwo thirds with boiling water, add up to eight drops of oil and light 

the candle. 


SUGGESTED BLENDS: 
ro CONCENTRATION,CLEAR TI-1NKING AND STUDYING: Basil, Rosemary, Lemon 

ROMANTIC ,NDS.NSUAL: Jasmine, Patchouli, Grapefruit 
UPUMNOC: Lemon, Rose, Orange• REIlAXING, SOOTIIING AND REASSURING: Lavender, Geranium, Sandalwood 

INIAI.,1ON: 
Another w,-ay to balance physical conditions and emotions is by filling a glass or 
stainless steel container half fillwith near boiling water. Add 2-3 drops of oil. mix 
with a fork to release the vapour. Place a towel over your head and breathe deeply 
for up to five minutes. 

SUGGESTIONS; 
- HANTLVER: Chamomile, Lemon, 'avender 
• SINUSMS: Rosemary PepF -mint, Eucalyptus 

A,'XIlrY: Lavender, "eranium,Neroli 

LAMP RINGS: 

Place lamp ring on an upright lamp bulb and place two drops of oil on the lampring, alternatively, if the bulb is on a hanging light, unscrew the bulb. place the 
lamp ring on the bulb and screw back onto the lght. The heat of the light bulb 

wl e e s h a o ro h i n t el m i gwill release the vapour ofthe oil in the lamp ring.
Essentia Oils can be used in the rin.,ig water when handwashii~g to freshen 
laundry, e.g. Lavender, Lemon ­ 4-6 drops into a basin of warm water, rinse 
clothes and ag out to drm , 
They hang outo ry. 

They can be used to refresh pot-pourri, sprinkled onto pomanders or made up 
int- .i room spray - 8 drops into 300ml of warm water. Add oil and shake the 
bottle before spraying. 
They, can be added to your Hair conditioner or moisruriser or hand & bodylotion to suit your hair and skin types. 

L .tSENOTE: WE DO NOT RECOMMEND TAKING ESSENTIAL OILS INTERNALLY 
ARE ALL ESSENTIAL OILS SAFE FOR EVERYONE TO USE-)
No, not all essential oils are safe for everyone to use. Babies, children and 
pregnant women can only tolerate certain oils. Refer to the "Properties of 

Essential Oils" heading. 
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PROPERTIES OF ESSENTIAL OILS 

- Fm -;-mi 
t PhN ical 
P Do not, use ,u-.i, Vrg,.-

Aniseed: Not recommended for use in an Aromathcrapy massage. A1'cuseful oil to inchude in the care of- our pets especially dogs. An 
effecive brcath freshenr anid toothpaste for dogs. MI 
together 2 tbp of Baking Soda, I drop of Clove oil, I drop of 
Aniseed oil. Rub onto teeth it, a dznsp coton wool bal. 

Giveyour dog a drink of water. 

Bay: t Caution i5 required when using this oil. It should not beP used during pregn.ucy, or on children or babies. Stimulates the 
circulatory-system when a few dropsare added to the bath. Auseu. autiscptic when used to treat bronchial problems. For 
colds, combine with eucalvorus anrod inhale. 

Basil: Aids concentration and improves memory. Encourages 
Pa 	 decisive action and clarity of thought. For studying, use into est 

comibinatin w-ith Rosemary to enhance thoughit processes.
t An antisep:ieand expectorant that can be used to treat 
respiratory infections. A nerve tonic whose antispasmodiceffect relieves migratines and settles digestion. Should not be 
usfedt onlieves u nd .Folsiesionoe Sheu1drop perchldru s e d on ch ild re n un d e r 7 . Fo r c h ildre n o ver 7 us e 1 dro p pe r 
SmI of Canier Oil. 8ml f CatierOil.miscarriage), 

Berganiou • ,An uplifting nerve sedative that calms anxious states and 
V 	 dissolves nervous tension. 

t A valuable treatment for skin infections such as acne, 
ecema, dermatitis. Use in 1% dilution for skin problems. Also 
effective in the treatment of urinary tract infections.-
Recommended to combine with Lavender for treatment of 
tonsilitis. An effective deodorant and insect repellent. For use 
on adults and teenagers 13 years and over. 

Blackpepp.r: 	 t Caution is recommended when using this oil and the 
r amount used should be proportionately lower in massage 

blends than other oils. 
Contains stimulating and tonic properties. Ideal for Dancers 
and Athletes to prevent stiffness and muscular pain before 
training and performance. Stimulates the pancreas to produce 

new blood cells and is usefial in the treatment of Anaemia. 

Creates heat in the btdy. Good for circulation, coughs, colds, 
congestion, chills, stimulates digestion. Not recommended for 
children under 13.Cedarwood: • Calming and relaxing. Releases tension and helps relieve 

1 	 chronic anxiety. 
t Brings relief to coughs, catarrh and bronchitis. For treatment 
of all respiratory conditions especially those associated with 
anxiety and nervous tension. For urinary tract infections and 
cystitis. For treatment of acne, oily skin and dandruff. An 
effective insect repellent. Should not be used on children 

under 13. 
Chamemile Roman: - E-tremely calming, soothing to rnind and body. Anti­

inflammatory and sedating. For oversensitivity and irritability.For emotional imbalance and effective treatment of insomnia. 
Especialy useful for babies and children to calm and soothe. 

Totally safe for use on newborn babies. I drop in 30ml Carrier 
Oil.For treatment in any condition where there is 
irdlarnation. Antispa-smodic, soothes aches and pains inin l esatones ahes d a is in 
muscles, bones and organs. For allergies, dermatitis, eczema,mnsomruia and headaches. Recommended for use during 
pregnancy (after the first three months if there is a history ofm s a r a e , a d f r b b e n o n h l r n 

and for babies and young children. 
Cinnamon: Not recommended for use in Aromatherapy massage. Can beS used in room sprays or on an oil burner to create a festive 

atmosphere e.g. Christmas Blend: Pine, Mandarine andCinnamon. 
camn 

Claw-Sage: • Very calming, relaxing and sedative. Induces euphoria. Forr 	 post natal depression or depression after an illness. Warming 
and strengthening 
t Relieves tension and stress. A powerful muscle relaxant andantispasmodic for treating migraines and menstrual cramps.Good for throat infections and menopause. Not to be used 
during pregnancy, but is recommended for use during 
childbirth - facilitates the birth and helps breathing by
calming the lower part of the spinal cord. Not to be used on 
children under 5. Dosage 5 drops in 30mil Carrier Oil, for 5 
years and over. 
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Clove: 
P 

Cypress: 

Eucalhptus: 

Fennel: 

P 

Geranium: 

Has an antibacterial, antiseptic anid analgesic action. Can helpprevent infection. Relieves toothache. Can be included in the 
treatient of asthmia. nausea and sinusitis. 

Reaxing and refressing. Astringent and dryIg qualito. Good 
if)our nind can t stop or you can't stop ti-king, helps relax,t Where%er there is an excess of fluid. Excessive perspiration, 

awcats"feet, retained fluid/cellidite, oily skin, haemorrhages.As' I
Antispasmodic, for treaunent of asdma, and whooping cough.,ulaies menstrual cycle, relieves period pain and reduces
hleavv Pow. Sedates the respiratory system. Not to be used on 
children under 7. 

t Powerful antiseptic, anti-viral expectorant and lightly
-ntispaumodic.A natural remedy for colds, to ease congestion, 
figh tin fe c t i o n, and to clear th e h ead . Co o l i n g , red u ces f e ve trelieves sunbuns. muscularaches, arthitic pain and 
rheumatism. Promotes lin helps form new tissue. Safe to se during Promotes eang, heo n ie . Sfeto 
use during pregnancy and safe to use on babies from twonionthis. brie rop I10mrlof Carrier Oil. 

An excellent digestive remedy that helps relieve nausea, 
onnanindieson and constipation. For fluid retention and cellulite.Maintains muscle tone and skin elasticity. Regulates menstrual 

cycle, brings relief to P.M.T., balances fluctuating hormone 
levels. Helpful in menopause. Encourages milk flow in nursing
mothers. Not to be used on children under 6. For children over
6, 1 drop to 8nils carrier oil. 

"Harmonising and emotionally balancing. A relaxing and 
refreshing anti-depressant. 

t Regulates and balances all hormones. Useful in treatingP.N.T. and menopause. Vital in treatment of endometnosis. 
Stimulates lymphatic system and is a diuretic, so is exceLlent inthe treatment of cellulite. Balances nily and dry skin For eczema, 
chilblains, cold sores and as an inse t repellen , peptic ulcers and 
dhoea.Safoldsores anase anrin tregnn ndedurig cdbrthandfluiddiarrhoea. Safe for use during pregnancy and during childbirth,
Can be used on babies from three months. One dzop to IOMI of 

Ginger. t Warming and drying. Especially effective in dealing with toomuch moisture in the body. Internal: Catarrh and diairhoea. 
External: Writer related ills and rheumatism. Blends well with 
orange and other citrus oils. A single drop can be added toblends for arthritis, muscular pain and fatigue. For broken 
bones and to aid digestion. Safe to use during pregnancy, fortreating oedema. Children from one year, 1 drop to 6ml of 

Carrier Oil. 
Grapefruit: * Refreshing and uplifting tonic. Helps release pent up angerand frustration. Helps to encourage the decision making 

process, and aids concentration. A refreshing anti-depressant. 
t Has tonic effect on liver and gallbladder. Safe to use while 
pregnant and on children from 1 year, 1 drop to 8mls carrieroil. 

Hvssop: t Caution is required when using this oi. Valuable for treatingc h es t i"C ti on , elpdinreh own us i n t h i c s t o e nable rt eP1 chest infection, helping to liq:,ify thick mucus to enable the 
body to expel more easily. Stimulating tonic effect on heartand respiratory system. Use in inhalations for cou and sore
thot.Frbusnapyacl.opes and orh.throats.For brising, apply a cold compress, rnfrrheumatism, apply a hot compress. Not to be used during 

pregnancy or on children under 7. Not to be used ifsuffering
from Epilepsy. 

Jasmine: (Jasmine Absolute also available, please enquire.) •Known as 
the King of oils. Relaxing, emotionally warming, powerful
antidepressant and stimulant, helps overcome a lack of 
confidence. Aphrodisiac. 
t Valuable uterine tonic, helpful in childbirth to relieve pain, 

strengthens contractions, aids post-natal recovery, strengthensmale sexual organs. For skin conditions such as hot, dry and 
sensitive skin. Safe to use during pregnancy. 

Jtuniper:.• Calming, reduces anxiety, sedating, strengthening, nerve 
1' tonic, cleansing to both mind and body."tPowerful detoxilying diuretic. Effective treatment of celuhite, 

helps dear weight from the mind and body. For pre-menstrual
retention, for treatment of cystitis, rheumatism, gout,arthritis. Stimulates circulation and purifies blood. Astringent,

antiseptic, excellent treatment for acne or children's colic. Safe
to use from 3 years 1 drop to 8mls carrier oil. 

-jLc '..., JI 
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Lavender: The most indispensable and versatile of essential oils. 
Calming, soothing, Ilancing. For all conditions associatedued

wihrvous ernoional problems. Lavender restores bodv and 
mind to a state of balance where healing c.n take place. 
t A natural antiseptic, anti depressant, sedative and detoxi,'Yer.Prmtshai•icesswst lo elpeet scrnfrom 
Prornotes healing, increases white blood cells,preventq scaring,excellent for burns, sunburn, ecTiema, acne. For the relief ofheadaclhes. rzir-aines and insorrnia, for asthosa and bronchitis, 
sinus, coughls azud lu. ! ighly reconinended for use during 
pregnancy (after tie first three nionts if there is a history ofmisctrriage) and chldbirth, and for use on children and babies 
from one day old, one drop to 30n of Carrier Oil. Effective 
insect repellent and for use on insect bites and stings. 

Majorani:
14 

Melissa: 

I Calming, comforting, warming and sedative. Warming
action on the mind, body and emotions. Very effective intreating insomnia especially when used with Lavender andChamomile i a -armbath. Not recommended i suffering 

Caom ilesin.depression. 

"tBrings reliefto headaches and migraines, asthma, coldsand bronchitis. For nusctlar stiffness, arthritis and bringsrelief to menstrual cramps. Do not use on children under 
13. 

(Absolute only available.) - For extreme grief and shock, to 
soothe, calm and uplift. Helps to eliminate black and heavy
thoughts, raises the spirits. Use in ver, low concentration 

Lemon: Refreshing, uplifting, strengthening and consolidating. Clears 
the mind and aids the decision making process. 
I A natural mtibiotic, helps the body defend itself against
infection, purifies the blood, promotes healing of cc :s and 
wouids. Tonic to digestive and circulatory systems. Useful in 
treating respiratory infections, helps reduce temperatures. 
A-stringent, good for oily"skin. Use sparingly and do nor use in
the bad as it can irritate the skin. Can be used on children 
from one 'ear. 1 drop to Smis carrier oil. 

Myrrh: 

1% dilution. 
t Has an extremely calming and regulating effect on the 
menstrual cycle, regulating ovulation. Helps lower high
blood pressure and calms over rapid heartbeat and 
breathing. For dramatic improvement of respiratory and 
skin ailments an, allergies. Anti-viral. Not recommended 
for use on children. 

* Rejuvenating and strengthening. Opening, heating and 
drying nature. 

Lemon grass: •Extremely refreshing and powerful tonic. Has a stimulating 
effect on the nervous system. Good for shock or ifyou feelyo
have "had enough". 
t An antiseptic and antibacterial oil, particularly effective 
against infectious illnesses and fevers. An effective insect 
repellent and deodorant. For sports accidents and sprains,
muscle aches, pains & blood blisters. Can be used on children 
from 5 years, I drop to 5mIs carrier oil. 

Neroli: 

t Antiseptic, anti-inflanunatory. A very effective expectorant
in the treatment of chest infections, bronchitis, colds and 
sore throats, has a heating and drying effect. A valuable 
healing ointment for cuts and chapped skin, useful 
treatment of Thrush. Do not use on children under five 
years. Over 5 years I drop ofoil to 8mls ofcarrier oil. 
(Absolute also available - please enquire). - One of the 
most effective sedative and antidepressant oils. Calrs and 
iows down the mind to relieve states of anxiety and 

Mandarine: -Calming and uplifting with a gentle tonic effect. 
t Ton1c for stomach and liver. Calming effect on intestines.Idea fo elerl peple andchidreesecialy or pse
Ideal for elderly people and children especially for upset
tummies. Safe to use during pregnancy and on children and 
babies from two months, one drop to 1Gml of Carrier Oil. 

depression. Useful treatment of insomniaand hysteria.Usefu t mhe ind. 
Helps to centre and focus the mind."1Rejuvenating, stimulates dise elimination of old cells and 
the growth of healthy new ones. Best suited to dry and 
sensitive skins. Useful treatment for diarrhoea. 
Safe to use during pregnancy, in particular during labour to 

facilitate easy breathing helping to avoid hyperventilation. 
Safe to use on children and babies from two months, one 
drop to 1Ora of Carrier Oil. 
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Nutmeg-	 t Caution rutist be sed and a lower percentage is 
reconrucded. Chiilren from five years, I drop in lni of 
Carrier Oil it, a blend onain.ingGeranium and 
Chamomi! to treat insomnia. It is not recommended for 

i dn,s g iuincv but recomminended for use duringprgatlabour and delver-v to calin the central nervous systen, 
alleviating*.xiety Helps increase circulation. 

OlibanusI Frainkincense:- This oil has been used for thousands of %ears 
P in rclgi"ous ceremonies. It is rejuvenating and has a 

soothing and e:caung,effecx on the mind, slowing down 
and dcepenilg the breath. Helps to connect with your

tner sef. I leips prevent nightmares. 
,lxcdl ut expect,,rant and effective in the treatment of 

r spiraory and cLatarrhal infections, coughs, colds, 
bronchitis and asthma. rhleunatisns, aches and pains,
Revitaliscs inature skin. \Will help preserve a youthful
complexion. Can be used on children 7 years and over, one 
dropessential 

Orange: Refreshing and uplifting. Transforms depression into 
peace and joy. 
I Brings relief to acute headaches. Sleep inducing.
Antidepressant, antispasmodic and mildly sedative. Safe to 
use during pregnancy and for children and babies from 7 
monthis. one drop to 10ml of Carrier Oil. 

Patchouli: 	 • Stimulating, pronotes sensual awareness. Anti depressantaphrodisiac. "Ilelps bring about mente-l clAtrity and e 
encoraeIs abing ato rob lesobectielyroomte dealwith 
encrag nre ability to deal with problens objectively, 

t tognrestimutlant. Stimulating in small doses,
sedates in larger doses. Antiseptic, anti-inflammatory,
fungicidal and astringent. A cell regencrator, valuable in the 
treatnsen t of chapped and cracked skin. Promotes healing
of scar tissue. Safe to use during pregnancy and for children 
from 2 years old, 6one drop to ml ofCarrier Oil. Especially
helpful in the treatment of constipation in children and 
pregnant women. 

Peppermint: Cooling, stimulating and encourages clear thinking. 
t E'pecially selpful in bringing reliefto stomach andigei systiem pst inbrngielie nause a chndig , 
headach es associated with sto mach u psets . S oo thing andfrdhesae iated wisth.Retonveacausets. Soohindigond 
cleansing for sinus, lungs and bronchial tubes. Safe for use 
on children five years and over, one drop to 6ml of Carrier 
Oil. 

Petitgrain: 	 - Can be used as a less expensive alternative to Ncroli.Makes a wonderfully refreshing bath oil with deodorantproperties. This oil stimulates the mind, supports the 
memory and is relaxing and balancing. Safe to use on 
children from 5 years, one drop to Ioml. Safe to use while 

pregnant. 
Pimento: tAs a treatment for indigestion and flatulence. Has a tonic 
Is effect on the digestion. Not recommended for use on 

children under 13. 
Pine: Refreshing and stimulating. 

. Powerful expectorant and antiseptic to the lungs. Effective 
in the treatment of colds, catarrh and sore throats. Excellent 
for chest infections. Stimulates circulation and relieves 
muscular rain. Can be used on children from one year. One 
drop in 10mi Carrier Oil. 

Rose: (Absolute also available please enquire.) The Queen of 
eAsnuals Opeingbte eart emtional eesio 

oils Opening the heat to emotional expressionand love. Cleansing and purifying, bringing balance and 
harmony both physically and emotionally. A gentle yet
 
potent anti-depressant. For jealousy, envT, resentment,
 
anger.
 
t Powerful cleaning, regulating and tonic effect on the
 
uterus and blood stream. Regulates menstrual cyde.
 
Excellent in the use of skin care, especially dry, sensitive
 
skin. Soothing, cleansing effect on the liver, for nausea and
 
vomiting. Safe to use during pregnancy and in the delivery 

to assist with the birth. Helps relax the utenis andsoften ligaments to encourage the pelvic bones to expand.
Not recommended for use on children below 13. 

Rosemar'y: Invigorating, stimulating. Powerful nerve stimulant. Aids
1 	 all thought processes and encourages mental darity

especially when used with Basil. Improves memory. 
t Works on central nervous system to heal and stimulate 
nerve functions. Valuable for many respiratory conditions. 
Use in massage or bath to relieve tired, stiff or overworked 
muscles, rheumatism and arthritis. Tonic for the heart, liver 
and gall bladder. Classic remedy for headaches and 
migraines. Great for foot baths or as an invigorating bath 
oil. Promotes healthy hair and scalp. Safe to use on childrenm5 y a s o n d op t n C ri r O . 
from 5 years, one drop to 6m1 Carrier Oil. 
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)age: Not reconiniended for hone rise. Use only tinder the Thyme: Stimulating, energising and uplifting. Revives and 

Sand.lh-ood: * St:eii:c n . prtcctz an .rounding. Relieves nervous 
i.:I,!A.,xiv lUbc t'or ptItection firn a stressful 

e:v, )il .:i.tK.iac a s::-all drop on the b.ick of the neck for 
i'r, :1(!:IVC 7rages NCefonCflcdnce. 

r VdaIlablc t", ,hct infections and respiratory conditions, 
bolol, :i. re throats and laryngitis. Sooth ing for 

div and delvsdratcd skin sct good for oily skin and acne. An 
cictlvc treatment of kidney problems and urinary infections, 
al"o digesut-- and rtproductive s",'tet Helps metabolise 
bov;rfat.Iat-vs elatin and collagen fibres of the skin. Safe 

u, )Itmohldren t':ont I year. one drop to 6ml Carrier Oil. 

Vetivert: 

10 

strengthens mind and body. 
t Valuable in the treatment ofal respirator), infections,
colds, flu and sore throats. Gargle or mouthwash for throat 
infections or mouth ulcers. Stimulates circulation and 
increases production ofwvhite corpuscles. Safe to use on 
children from 7 years, though best used on an oil burner for 
the treatment of colds and flu. 

Deeply relaxing for anyone experiencing stress. 
Regenerative and earthy. 
t' Soothing for tired, irritated and mature skin. Blends well 
with Sandalwood and Jasmine. To treat reproductive 
system, aids digestive function in the intestines. For use on 

Tea Tree: .L_\rervcl"p,.Y.sefsl antiseptic, active against bacteria, fungs
aid .iruse .Strengthens the innunne si-szeni. Use in the bath 
aid ga rg.lea few drops ill a glass of warm water at the first sign 
ot a cold. Uceit renmedy-for cold sores, warts, tinea or 
infct-ed o'en wounds and sores. To treat respirator, system, 
asthtta, bronchitis. insect bites and stings. A useful 
disitiectan to mic in the bathrootn and toilet. Safe to use on 
children f: oni six months. one drop in 10ml Carrier Oil. Safe 
to use dilring pregnancy. 

Ylang-Ylang: 

young adults and adults only, not suitable for children. 

Relaxing, calming, soothing, aphrodisiac. Encourages 
sexual confidence and inner trust. Uplifting and euphoric. 
t Slows down and deepens the breath. Calms anxious states 
lowers high blood pressure and nervous tension. Balancing 
and soothing on both dry and oily skin. Safe to use during 
pregnancy but not on young children. 

Tangtrine: °Uplifting -.id encourages feelings of cheerfulness, inspiration 
and strengrin. Fases tension. fear, sadness and irritability. 
f EspeciallN reconitnended for use during pregnancy as a 
treattCIrt to avoid stretchrnarks. Safe to use on children and 
babies from 6 months, one drop to OmI Carrier Oil. 
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11C1AWVC ~,LITLI4 



T
COLD PRESED CAIRIUER OILS:BS 
Can be used asCarrier Oils Nith h-e Oil Company Essential Oils or bydrensielves. Can: be ied as l0(s Carrier Oils. Availabie in l00mI .and200ml 
sizes.•t'e in add:ion to a carrier oil 100, dilution. 

ICktPICOr 	 .T : Suited to all skin t)ypes, especiallY mature, dry or inflamed andses:rv skir. Makes an ideal acial oil to be massaged into 

R.s:E5EF:): A es.l:ht oil. casily absorbcd making it a good cihuie for 
mas1sage or for use as a bath oil. Also makes a moisturising 
after bath rub. 

PE\CH KERNEl: A nourishing oil containing Vitaniin A and C. Another ideal 
facial oil, and for use on the neck to nioisturise and hydrate. 

EF.T AI .OND: Most con,monlV used as a Carrier Oil as it blends vell withF 

essential oils und is light in texture though rich in protein and 
Vitamin E and F to soften and smooth the skin. Makes an 
ideal massage or bath oil, and an effective body moisturiser. Ismild enough to use on babies and young children or anyonewith sensitive skin..EVNN 

SOYA BE..N: 	 A non-absorbent oil that is suitable to use as a massage oil for 
a lor massage where oil is needed to stay on die surface of 
the skin. 

SLVNLOWEoR: 	 A moisturising bath and body oil that is mild and leaves the 
skin feeling soft andsupple. 
skin felsin tpand spec


ESAeMESFE: Suits all skin t and is especialy god in the treatment ofCpes 

Ec7zema. Psoriasis. Can be used in a massage or bath oil, andna.-es an excellent sunscreen as it absorbs the suns harmful 
ultra-violet rays. 

•\vs,'u~r: 	 A natural st nscreen oil to include in sunscreen formulas, alsoa good oil to use in a treatment for s scalps. Can be takaen 
internally to e inmprove the texture of the skin. 

W'XHEATGERM: 	 A natural antioxidant and source of, itamin E.Ideal to use in 
the treatment of F,-ema,Psoriasis and to prevent ageing of 
the skin. Soothes, heals and softens the skin, helps to heal scar 
tissue. 

COID-PRESSED BASE OILS:
 
Available in 50m1 size only. Can be used in addition to a carrier oil using 10%

d:ution, or can be used by themselves except carrot oil w'hich is an essential oil
 
and needs to be diluted before applying to the skin.
 

AVOCADO: Rich in vitamins, proteins and fatty acids. Especially high in vitamins 
A and B and has penetrating and stable qualities. For all skin types,particularly dry and dehydrated skin and those suffering From
 

pcuar 

CRROT: 	 (An essential oil in its own right, but often used in massage blends.)
Rich in Beta-carotene, a natural source ofvitamin A. This oil helps 
keep the outer skin layers supple and protects skin from infection. 
Helps prevent premature ageing of the skin. Also dry, itchy skin, 
eceema and psoriasis. 

EvENING r'RJMItOE: This oi contains a rich source ofgarnma-linolenic acid whichPRM OE-T soico ti sarc 
sor eo 	 a maln en cd wh h
is ,onverted in the body to an essential fatty acid, prostaglandin El,vh!iLh is vital for cell membrane growth and healthy skin. Highly
recommended for dry, scaly skins, eczema and is successful in the 
treatment f P.M.T. and high blood pressure. Can also be taken 
internally, th recommended dosage is /,tsp per day. 

JOJOA: 
 This versatile oil is very similar to the skins own sebum and istherefore easily absorbed. It is an excellent emolient for sensitive and 

acne prone skins as it helps balance the production ofsebum. This 
oil does not oxidise easily and therefore remains stable for several 
years. It also helps to metabolise body fat, so can be used in addition 
to a stimming programme by applying to the areas of the body that 
are storing excess weight. It is ideal for treating, dry and damaged 
hair by smoothing and coating the hair shaft. Being resistant to acid, 
it is useful for babies with nappy rash, it also heals and protects skin 
from infection. 
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ARONIA-lIERA.PY BEI-FNDED MASSAGE OILS: PREGNANCY STRETCHMARK OIL 
Containing Rose, Lavender, Tangerine and Carrot oils, also Wheatgerm toFAT BI "STER C'IT.i.I iT-O1I_: help maintain tone and elasticity in the skin, thereby preventing stretchmarks.A powerful puich ,,-iklu:r. Fennel and Geranium to act as a detoxifying Also has a balancing, cheerful and uplifting effect on the emotions.and diuretic : cceniiteoeat. also bringing relief to hang-overs and 

nausea oatc~cia,'ej.'i,haing consumed too much alcohol. 
SOOTtlING ,L..SS..\s;t Oil : 

Jasmine and Patchoui oils that have for Centuries been reputed to have
aphrodisiac properties, are contained in this blend. They encourage sensualLax ender. erdni:,,:i. 'anlaiw!sod and Orange pure essential oils create an awareness, are emotionally war'ming and help in overcoming a lack ofexquisite uLsaueL,,Nitl relaxing and sedating propert;es. Can also be used confidence. Also containing Grapefruit to uplift and enhance mental clarity.

as an e otTecZ\ Ctne Ofn:ecretna and dr., flaking cr irritated skin. Sensual Massage Oil will help create a sensual experience not to be missed. 
FRESH FEFT Ol: LUXURY MASSAGE OIL:An energimi. mix o Ioscnarv tn stintilate tired feet and Peppermint and Containing Rose, Jasmine, Geranium and Sandalwood. Rose is described as(.'press to ,oZlle. deodo,ise and check perspiration. 'Fresh Feet' can also be the Queen of essential oils and Jasmine the King of essential oils. Both areused as a stimulating massage oil.It will clear the mind, stimulate the brain powerful anti-depressants, opening the heart to emotional expression andand encourage clear thinking. leasing you feeling refreshed, and ready to face love. Geranium is the great balancer of emotions and Sandalwood is boththe day. 

grounding and reassuring. A truly luxurious cnmbination. 
HANDS ON OIL: INSOMNIACS MASSAGE OILBenzoin to soothe rough dry skin. Chamomile and Sandalwood to soothe and This relaxing, sleep inducing blend contains Lavender, Chamomile andheal irritation, leasng you with smooth zoft hands. 'Hands on'can also be Maijoram to slow down the mind, relax the body and encourage a gentle andused as a warming. grounding and ver' calming ma.,sage oil, to reassure and sedative state where sleep occurs naturally. 
encourage self confidence. 

BATH AND SHOWERP.. .T. OI1L:
 
To help bring relief from P.M.T. discomfort and period pain. Cypress, 
 BATH SOAKS:
Chamomile and Bergamot combine to lighten, uplift and re'italise. Also Contain blends of dried herbs, flowers, salts and essential oils in individualcontains Cla--sage. a muscle relaxant to help relieve menstrual cramps and cotton sachets. Drop one sachet into the bath when running the water. WhenEvening Primrose oil, which is excellent in the treatment of P.M.T. the bath is ready, squeeze out the sachet step in and relax. 

AND
-LAIR .- SCALP TONIC: Available in six different blends. 
Rosemaa-,, Cedarwood and Lavender combine to encourage a healthy scalp ACHING BODY: To ease aches and pains.
and stirulate hair rowth. Also contains Jojoba and Wheatgerm, that act as a 
tonic to treat conditions such as scaly scalp, dandruff, hair loss and dry split CLEoAT's: A soothing Rose petal based blend. 
endas.
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.OR'NING A-ITR: A gentic cleansing, tonic effect after over indulging. 
REFTU.S!nIR:A refreshing blend to inigorate andi star the day. 

INsOMNt..\C'5: To so,,the .-:id encourage a gende nigit's sleep, 

UIlts ON!5: A gnni ti :ulari:'g 1,1e:d containing I lear's Delight. 

BATH BUBBL ES: 
A thick. rich cocomut ol dcrived ba e available in six difTerent fragrances 
containing pure csscnuial oils wi:h no synthetic fragrance added. Available in 
wo sizes 125rn and 250nml. 

ROSe AND PAS.N: : Pcelaxing and moisurising 

ORANGF, GERANtI'M 


AND NIMPAR N: Refreshing and uplifting 


NEROLI AN ;I: Cahns, relaxes and brings warmth
V AHAND

LVA\ND D nF AND 


SANDMUWOOD: Relaxing and grounding 
- ideal for sensitive skns 

FRAN.INC'.SE ANt) 


MYIARJ-I: Soothing and rejuvenating 
t'ATCI IOLW AND 
PANCG-L\NG: Stimulating and uplifting 


S lA 


SOAPS: 

1OOgm and mini novelty Glycerine soaps available in the same six essential oil 
combinations as mentioned under "Bath Bubbles" 

SHOWER GEL: 

Packaged in a uniquely designed Tube-on-a-Rope, this rich, Gel formula is also 

available in the six etscntial oil blends as mentioned under "Bath Bubbles". 


BATH Oil : 


Available in two sizes 1 2 5m 
 and 250mi, this Bath oil contains a combination 
of Cold-pressed Sweet Almond and Grapeseed oils. Can be fragranced with 
your own choice of pcrfune at no extra charge. 

BATH SALTS: 

Available in two sizes, 14 
0ml and 2 

80m1, with 10 different colours and 

fragrances to choose from:
 
A)'L G reen

STRAWBERRY Red 

JASNNE White 
ORANGE Orange
DELI Blue 

DHI Pink 
CONTRAND Yellow 
co kAR, Ye
 

OCEAN MIST Blue 
RAIN FOREST Green 

AND BODY LOTION:A light, easily absorbed moisturising lotion containing pure essential oils of 
Rose, Jasmine, Geranium and Sandalwood. Ideal for use on hands and face 

and body to lightly moisturise normal to dry skin. Available in two sizes 
125mri and 2 50rnJ. 

MOISTURISING LOTION:
light, moisturising lotion for all skin types. Contains pure essential oils of 

Rose, Lemon and Neroll. Ideal for use on face, hands and body. Available in
two sizes 125ml and 250nm]. 

ESSENTIAL OIL FLOWER WATERS: 

Four different types of Floral waters containing pure essential oil and no
synthetic fragrance. Available in two sizes 50rm and 100ml glass bottles. 

ROSE For dry, mature skin 
CHAMOMILE For sensitive, normal to dry skin 
LAVENDER Dry, sensitive skin 
ORANGE BLOSSOM For all skin types, dry and oily 

CLEAR SKIN BALM: 
A balm with a combination ofLemon, Tea tree and Lavender pure essential 
oils in an antiseptic base to treat spots, acne, and Tinea. Available in 15gmpots. For best results apply to the affected area. 
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LIP BALM S: 
Lip Balins 'vth a Sun 'rotccti Factor of 5, come in 2 5gn pots and four 
fla~ours, that, c 0:1tay:t:c1Nplt rfltial oils, and no synthetic fragrance. 

.............:~.:N: (; .' -xNtU NL
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EVE GEL: 

Glass pots of cool c!c.-r gel containing pure essential oil of Chamotile.Vet- cooling uitd rei-eslhing and safe to use around the whole of the eye 
area. Excellent for a refreshing pick-me-up when travelling or at any time 
of the d-vor ninr' . 

JET-LAG KIT: 

A convenient pack of two Arnmatherapy oil blends. One refreshing 
Awake' blend to s:imulate and a relaxing 'Asleep' blend to help induce 

sleep. Contains one weeks supply. 

TRAVETL P.ACK_" 

A convenient pack containing a refreshing and stimulating Bath oil with 
pure essential oils of Pine, Lemongass and Rosemary, to refresh after a 
long journey, and a soothing massage oil to relax, containing pure essential 
oils of Lavender. Geranium, Sandalwood and Orange. 

ALROMATHERAPY D.I.Y. KIT: 

A complete kit for home use. Containing 2 0ml bottles of the following 
pure essential oils; Lavender, Eucalyptus, Peppermint, Geranium and 
Rosemary. Two x I00ml bottles of Carrier oil - Grapeseed and Sweet 
Almond oil plus tvo x 2 5ml mixer bottles and instructions on how to mix 
and use the oils for use in the home. 

OIL BURNER FRAGRANCE BLENDS: 
Pre-mixed essential oil blends to cover most requirements in the home. Can 
be used straight from the bottle, place 6-8 drops in the Oil Burner bowl of 
boiling water, a.ad light the candle underneath. Can also be used on a ceramic
Lamp Ring or in the Bath. These blends are concentrates and are not 
diluted with carrier oils. 

SENSUAL OIU jasmine, Patchou, Grapefruit 

Black Pepper, Patchouli, Peppermint, Ginger, 
Orange 

CONCENTRATION Basil, Rosemary, Lemon 
STUDY OIL: 

CELE.RATIONOIL: Clary-rage, Lemon, Ylang-Ylang 

LUXURY OIL Rose, Jasmine, Geranium, Sandalwood 

CLARITY oIU Neroi, Lemon, Rose 

FRAGRANCE 
OILS: 

A selection of oils for use around the home, to refresh Pot-poutrri, place on a 
Lamp Ring or to use in an Oil Burner. 

APPLE CONTRABAND 
SrWBmtRY BALT'AZAR 

ORANGE CHRISTMAS PINE 

JASMh4E RAIN FORST 

DELPHI OCEAN ". c
CLOUD NINE ROSE 
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ESSENTIAL OIL PERFUME BALMS: 

A selection of Four clear balms fragranced with pue essential oils. Apply as 

you would a perfume. on pulse points for a lasting, lingering Fragrance %ith 
no synthetic additives 

N ERtOL; I1-ON.O1,R 

* ',SMINYJ'A CH-O'IAi \ E-I'FRL;Ir 
SRO_. C".',NF.GE..N. , CANDAL','OOD 

Fr "5NKNCrN~5.NDAL'aOOD, G[RANIUMt, ROSE 

F.U DE 7 OILI-TE: 


\Ve lav. made our to most popular fragrances, PILLOW TALK and

FALLEN ANGEL. now availabe in Eau de Toilette. They come in 100ml 
sizeb1,ttleu in gan aomiscr. 

PRODUCTS FOR MEN: 

S1-L1AING CREAM: 

Two Shaving Creams are available. One using the ever popular fragrance of 
'SAVAGE'. The other for more sensitive skin, contains pure essential oils of 
La%ender and Chamomile. Both have a rich, creamy base that delivers a thick 
lather even" time to make shaving an enjoyable experience. 

SPLASH ON COLOGNE: 

A refreshing Splash on cologne to complete the routne of shaving. Slightly
astringent and aa-ilable in the two most popular M-n's Fragrances of 
'SAVAGE' and 'BROGUE'. Available in 100m 1 glass bottles. 

SOAP FOR MEN: 

Continuing the fragrances of'SAVAGE' and 'BROGUE', two 100gm 
vegetable soaps help compliment the Men's range. \Vith a thick, creamy 
lather, these are ideal for use in the bath, shower or handbasin. 

CONCENTRATED PERFUME OILS:
 

A vide range of perffume oils ae available in 15m] Cobalt blue glass bottles.
 

ANARCHY INDISCRETION 
BALTHAZAR JASMINE 
BROGUE MUSK 

CONFUSIOUS PILLOW TALK 

CONTRABAND POLLYAtNDER 

CHEMISE PATCHOULI 

CLOUD NINE ROSE 

CHATTERLEY SAVAGE 

DEBUTANTE SER.ENDIPITY 
DELPHI S.W.A.LK. 
ENGLISH COUNTRY GARDEN ST AWBEIFRY 

FALLEN ANGEL SANDALWOOD 

SUNDRY ITEMS: 

There is a very wide range ofsundry items available for Bath and Shower, 
Loofah products and Body Brushes, Sisal products, Sponges, \Xr-oden 
Bathroom Sets, soap dishes, Shaving sets for travellinj uxury 'naving sets, 
Razors, Shaving Brushes, Soap holders, Corton Face .s, High Quality Bath 
Robes, Incense, Perfumed candles, Floating perfumed candles, Amphora Pots, 
Ceramic Lamp Rings, Oil Burners, A wide selection of Wooden Massage 
Products, Foot Rollers, Body Massagers, Battery operated Massagers, and 
man),more products. 

Novelty Gift lines are introduced on a regular basis to ensure that variety, 
excitement and new ideas are available to the customer. 
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PREFACE 

This publication has been written as a guide for 
people concerned with the principles of
forced-air cooling and desirn of fored-air 
coolers, 

The need fcr temperatu: mzagement in the 
markeung of fresh produce is acknowledged by
the enormous increase in on-farm cooling, 
refngera,:d transport and cool storage at the
terminal markets. Alhough there are several 
cooling methods available for precooling fresh 
produce - roam cooling, forced-air coaling,
hydrocooling, package icing and vacuum 
cooling - the main method used is forced-air 
cooling. This cooling technique has been 
actively promoted to the fruit and vegetable
industry and the refrigeration industry over the 
last ten years by the Queensland Department of 
Primary Industries. 

Duringtheearlystagesinthedevelopmentof 
forced-air cooling, it became apparent that thecriteria used by the refrigeration industry for 
selecting refrigeration equipment for fresh 
produce corooms was notalways adequate.
particularly for produce reruiring high
humidity. Foragivenrefrigeratioicapacity. the 
humidity level in a coolroom is largely
dependent on the forced draught cooler (FDC)
unit.AlUtoo often. either costconsiderations or 
ignorance have been responsible for the 
selection of an undersized FDC unitresulting in 
a too-low room humidity. The section 'FDC 
selection for forced-air cooling' discusses the 
criteria recommended for selection of a suitable 
FDC unit. 

Forced-air cooling calls for a high peak-load
refrigzration capacity. Calculating this load is
discussed on pp. 15 to 1l. The optimum useof
this capacity in forced-air cooling cal be 
realised when coupled with a forced-air cooling
flow rate some 30% in excess of the rates given
by the data in the final chapter. This is because 
the calculated refrigeration load will initially
limit the rate of cooling, but as thedemand for 
refrigeration drops as the prod cools, the 
increased flow rate will compensate for the 
initial lag. Optimising available refrigeration
cupacity in this way reduces the capital costofa 
considerablylarger installation, which wouldbe 
required to avoid any initial lag in cooling.

iiis important that allowances be made for 
adequate condensing capacity to deal with 
elevated suction temperatures during theearly 
stages of cooling when the demand for 
refrigeration is greatest.

Although the precedLun; discussion is the 
concern of the refrigerration fi-m,room size. 
layout and details of materials handling am 
decisionsfortheclient.Thesedecisionsmustbe 
made first. The guiding principles used are 
discussed in 'Placement of stacks' (pp. 5) and 
'Essential information and requirements, (pp.
12 to 15). 

A successful end result is the product of 
effective three-wa, communiation between the 
client, the DPI exuc uion officer and the 
refrigeration firm conce,-.d. 

INTRODUCTION 

Thefirstcommercialforced.aircooler, builtin rapidly moving cold air and the produce
California in 1955. was used for cooling removes heat rapidly.grapes destined for Florida markets. Since Traditional room cooling, where air flow is
then the technique has grown to be the mainly past the outside container walls withprinciple method of cooling horticultural little air flow through the container, givesproduce consigned from California. slower and uneven cooling. Produce is cooled

Produce can be air cooled rapidly Ly mainly by slow heat conduction through theproducing a difference in air pressure between container walls and by random air movements
opposite faces of stacks of vented containers within the container. Highly perishable(cartons, cases or bulk bins). This pressure projuce may deteriorate during stow room
difference forces air through the stacks, past cooling. 
the produce inside. Contact between the 

produceheal is
 
oatu,a-ay
 

pelesure 

coolair 

eooi
 
ar 

high pressi. 

Forced-air cooling Foom cooling 

Fgue I 	 Cooling mehods. Roam coaling Isslow coaling Inwhich the 
outside of the container Is exposed to cool air Heat Isexhanged
between the cool ontainer and the produce inside. In palletised
oads, the walls exposedocolarwinolybe lhreeatnumbeo 

the moat. Farced r cooling Isfas cooling in which cool air is 
forced Ihrough Ihecontalns.. Heat Is exchanged between the coolair and the produce. 
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FEATURES OF FORCED-AIR COOLING 

Moisture condensation 

When fruits and vegetables are being room 
cooled. produce lying against the container 
wall is the furst to cool while produce inthe 
cente of thecontaine takesconsi 


longer to cool. Warm, moist air from the 
warmer centralproduce can be cared by 
convection within the container to meet te 
colder walls and colder produce against the 
wals. Moisture will condense on this produce 
and on the walls, 

If the container is a fibreboard canon, this 
condensation will weaken the walls. 
Condensed moisture on producemay aggravate 
mould problems. 

During forced-air cooling. positiveair 
movement is always from cold produce to 
warmer produce. r.,ver the reverse. Moisture 
cannot condense under these conditions. 

Speed of cooling 

During forced-air cooling, the rate of cooling 

depends an the rate ofairflow pastproviding there is sufficient refrigerationthe faster the air flow, the faster the cooling, 
capacity. In designing a foretd-sir cooler, 

tuffaciety. reigratin afcap ai mustoe. 

sufficient Capacity must be
refrigeration 

providedto achieve thedesiredcoolingLime
An auxiliary fan is generally used to pull air 
through the produce 

Air quantity is expressed as litres per second 
perkilogramofproduce(LsJskg).(Theimperial 
unit is cubic feet per minute per pound 
(cf/m/lb). These terms are. virtually
interchangeable as Is/kg approximately 
equals cf/m/lb.) 

A given air quantity does not achieve the 
same coaling rate for all produce. Small,
lightweight, large surface area to volume 
commodities such as mushrooms will cool 
much faster than large, dense, low surface area 
to volume commodities such as rckmelons. 
As an example, a flow rate of 2.0 IJs/kg will 
cool mushrooms in less than one hour. Large 
rocLnelons will take 6.5hours to cool at the 

same air quantity. 

Measuring the performance of 

a cooler 
The pef.;rmance of any cooling operation is 
best expressed in 'half cooling time'. This is 
thetimetakenforproducetocool-downtohalf
 
the difference between the initial pulp 
temperature and the set room temperature.

Suppose the average pulp temperature of 
produce to be cooled is 30'C and it is loaded 
into a room set at 4'C. 

The initial temperature difference will be 
30 C-4 C =26'C. 
Half the difference is 13"C. 


The halfcooling time(call
ityhours) will be 
the time takenfor the produce temperature to 
drop by 13"C. When half cooled, the produce 
temperature will be: 

30'C - 13'C = 17"C. 

The remaining temperature difference is: 
17*C - 4"C = 13"C 

Half this difference is 6.5*C. 

In an additional time interval ofy hours, the 

temperature will drop by a further:6.S'C,
pulp temperature wili be:now 

17"C- 6.5"C = I0"C 
T Ceisnh=re.. 

The produce isnow he-quar ersooledb 

the pulp temperature has dropped by
three-quarters of the difference between the 

initid pulp and set room temperatures. 


The remaining ternpersture difference is: 

I0.5'C-4'C= 6.5'C 
Halfthisdifferenceis3.25'C. 

In a third time interval of y hours, the 
temperature will drop by a further 3.25"C. The 
pulp temperature will now be: 

0.5'C - 3.25'C 725C 
The produce is now seven-eighths cooled, 

The time taken to reach this tenperature is three 
half cooling times, namely 3 x y hours. 

A typical coling curve is shown in Figure 
2. (p. 3).where the half cooling time is 3 hours. 
Theseven-eighths cooling time willbe3x3=9 
hours. Cooling times quoted in thispublication 

are seven-eighths cooling imes, 

1t produce temperatur 

4 

a =
 
2
 

IM cool 
o 1/2 17 -- - - - ­. 
- E averageproducetemperatureZ; a 

- 3/4 cool 
1/4 1.25 ---------- I --- ----­

airtemperatureIl8 7.25- ---- - -5/6 7/a=0ot------ i- -- o1 

1/t 5.6 ------ ------. I 

0 4 [
 

0 
 9 12 15 
Hour ocoating 

Figure 2 Cooling curve needed toachieve seven-eighths cooling in 9 hours. 

As cooling proceeds, the cooling rate is Resistance to air flow 
obviously slowing down. As the productapproache the set moo temperature, further Air flowing through produce packages or bins 
time intervals give little result. For a forced-air meets ome resistance. The total resistance 
cooling operation, the seven-eighths cooling depends on the air flow rate, the number oftime is readily achievable in a reasonable time packages in line across a stack and the nature 
and further cooling becomes less economic. of the produce.

When packages are being cooled in line, This resistance, which must be overcome toconmonlv two or three across a pallet, the forceagivenquantity ofairthrough astack, ispublished cooling times are for produce in termed 'static head' and is expressed as
downstrenm packages where the air leaves the millimetres of water. The outer face of a stack
stacks. Produce in upstam packages where (upsteam) where the air enters is athighercold air enters the stacks will cool to virtually pressure than the inner face (downstream)
airtempeanminamuchshortertime.For Uhs wherctheairleaves. Thispressuredifference 
reason. the enteringairtemperatrcmustnot be is the static head. It can range from less thanbelow the freezing pointofthe Produce. This 1 mm of waterin comparatively slow cooling 
may occur in a room setto operate as OC ofone-package-wide stacks to 60 to 70 mm in
(retur air temperatr), particularly if the fast cooling of tightly packed produce in 
cooling coil is underized (th 'naer the ol paletised stacks three packages wide.
for a given compressor, the great is the A low air quantity through stack only one 
temperature drop as air flows throuF:lthe coil), package wide meets very little resistance. As
The thermostat should be set to a point where an example. a flow-rate of2.3 Ljskg through a
air leaving the coil does not fall below -1-C. 9 L carton of mushrooms with two end vents

Freezing does no occurinforced.air coolers (45 mmx mm)inthecanonpoducesasadi
equipped with a refrigeration systernthat uses head of only 1.2 mm. As the air quantity
cold water as the cooling medium for the room increases, the static head rises considerably. At 
air, 5.7 Ls/kg through the same carton, the static W 

head is 15mm. A 25 times increas ine air -5 
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quantity has increased the static head 12.5 forced-air cooling in either column stacks ortimes, cross stacks (see 'Container vents' below).
A similar effect on static head occurs when Suitable bulk bin Ventilation depends on thethe number of canons inline across the width type of cooling used (see p. 5 'Placement of

of a stack increases. A flow rate i/s/kgstacks',. Solid ends with side venting and theof 2.3 

through stocks of mushrooms one caton wide pallet rails anning parallel to the vented side

produces a static head of 1.2 mm. 
 The same are suitble for forced-air cooling of paired

flow rate through stacks two canons wide parallel rows separated by areturmn
air channel,
produces a static head of approximately 15 Bins vented on allsides can al o be,osed.mm. For three-carton-wide stacks, the static For serpentine cooling, only the bin floor
head nses to 55 mm. 
 needs to be vented (seep. 5 'Placement of


Highi air flow rates through stacks several stacks'). 

canons wide will obviously meet with very
highresistane.
Expensive.powerful fansare Containervents
needed toovercome this
resistance. 


Additional heat generated by such fans can In volume fill packages, used for larger fruits
beconsiderable For example, afan capable of and most vegetables, the main resistaneoto air
working against a55 mm head requires aseven flow occurs at the contalic- ,entr.
7,e totalto nine times increase in power over one area for air paths within the container farmoving the same air quantity against a 2.5 mm exceeds the vent arcs. 
static head. Total vent area should .-n least 4%of the

lndeaignhga fored.aircoolr, any bencfits area of the vented face. Jr.-- -ing the areais
attributedtofastccolingagainstslowercooling 
 beneficial up to the poinL .;here package

mustbebalancedagainstinitialcapitalcostand 
 strength begins to suffer.

running costs of the required refrigeration Small, densely packed commodities such as

capacity and fan power. 
 grapes, orcommodities which can almostblock 

vents entirely - for example sweet corn packed

across the vents andletuce tightlypacked-can
Containers for forced-air offer considerable added resistance to air flow. 


cooling Thisresistance face
ventsalongthecantopbeedgereducedof thebyventedincluding

Any typeof container toadmit air Slight ofproducecan allow
ventilated settling 
 airtosheet 


can be forced-air cooled when stacked in tiem across the top, lowering the resistance and one container wide. For stacks more thanone creating turbulence within the container,
container wide. vents have to align to allow air Turbulent air flow is effective in removing
to flow through successive containe across heat. 
thestack. Elongated vents are preferable to round

Palletised produce is made up of stacks holes. Holes are tooeasily blocked by round 
commonly two orthreeontainerswide.The Produce Slotsshouldbe aswide aspossible 

AustralianUnited FreshFruit the of desired
and Vegetablewithin limits package strength,
Association series of rationalised packages Wide slots minimise the reduction of effective
includes end-vented cartons which are ventarea occurring ifpackages aremisaligned 
column-stacked in register in 6/layer (3wide x across a stack more than one package wide. 
2deep)or 12/layer (4widex 3deep) units. The Cartons provided with interlocking facilities 
aligned vents allow air to flow through the are ideal for forced-air cooling, interlocking
palletised carons, prevents misalignment during stacking.

Recently developed caons include Where slots are along the topMayer horizontal 
canons and trays vented for forced- air cooling edge of a package, the package should also
of cross-stacked palletised cartons. The trays have base venting or venting along the bottom 
have two end vents and three side vents. Foam edge. Open-top polystyrene packages am

polystyrene containers and returnable crates vented in this way, with the vents along the top
have ventilation patterns which allow edge, bottom edge and in the base- Returnable 

crates have top edge and base ventinr. 

Features offorced-air cooling 5 

Placement of stacks bins. Figure 7 shows the system called
 
'serpentine cooling', used for cooling produce
Figures 3to6show methods ofstack placement in bins having floor 'entlation. The bins are


for forced-air cooling, block stacked one behind the other and one
In Figures 3 and e, paired parallel rows of above the otheragainst aplenum. Altema aircontainers- stacked in single container width channels formed bythebinrails becomesupply


tiers, multiple width tiers or pall ed - am and return channels. Supply channels are

separatedbyacoveredreturnairchannelThi closed atthe plenum end by the plenum wallmethod is called tunnel cooling. but are open at the opposite (outer) end.
CoOlroom air is pulled through the stacks Conversely, return air channels are closed off

into the resim channel by an auxiliary fan 
 at the outer end but open into the plenum. The
which discharges air either via a plenum held in(Figure 3) or outer end is closed s-,ith acanvas stripdirectly into the cooli-oom air place by elastic suaps. Cooloom air enters the(Figure 4). The plenum is simply a chamber supplychannels and flowsupwards through the 

which hous.3 the auxiliary fan and enables a bin above and downwards through the bin 
more direct rentn of watm air to the cooling below to enter the plenum via the return
tunts above. Small plenums can be built as channels. 
movable units. Larger plenums ai gencrally The Victorian Department of Agriculturefixed. has developedaserpentine system using alarge

The FDC unit can be used instead of an movable plenum placed centrally across an
auxiliryfantomoveairthrough thecontainers existingcoolroom. The plenum is moved intowheretotalairquantityrequiredapproximatea placeafter the bs have been stacked. Oneor 
the flow ratof the FDC and static heads am more auxiliary fans mounted on topof thelow (0 to 7.5mm). Figure5shows that apani chamber pulls air through the bins to discharge
plenum isformed by fixing twover.cal panels,it into the cold air stream above (Figure 8).
floor to ceiling, from Ih FDC unit to the back
wall, The full plenum is formed when the Return air channel cover 
paired parallel rows of containers are placed
into position. A high static head with this air channelThe cover (blind) over the returndesignwillunduly reducethe flow rate through (Figures 3,4, 5) is typically made from sarlontheFDC,reducing
the refrigeration capacity or canvas reinfored at about 0.5 m intervals 

and lowering timber battens into
room himidity, with metal or sliding

Figure 6 shows thesystem where air flow pockets across the width of the cover. This 

through the stacks is discharged directly into prevei-ts the cover collapsing into the channel.
theplenum. This scalled cold wall cooling. I The minimum cover length equals the
eliminates the need for supply and return air maximumlengthofthechannelplustheheight
channels but limits the cooling area to a of the stacks. The cover can be fixedto arollerone-p pallet lineacross one end oralongone on the plenum face above the return airopening 

up when notinuse.
sideof thecoolnom. This system iswell and rolled Alrnatively.
suited tocooling alintited odd oreven number the unattached cover is simply rolled up.The
ofpalles. cover is either pulled or rolled backwards to 

The system shown in Figures 3 to 6 can be cover the channel. 
used for cooling produce in side-vented bulk 
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Figure 2 Tunnel cooling. This design issuitable for cooling even numbers 
oibulk bins. pallet loads of containers or floor-slacked containers.
 
A row of pallets (or bins or containers) is placed on each side of
 
an air channel which opens inta plenum. The same number of
pallets must be paced in each row. A reinforced blind is run over
and down the end of the air channel. Air ispulled through the FIgure 4 Tunnel cooling. Ponable systems can be designed by mountingcontainers into the air channel and back through the andcauxiliary Ian tothe forced draught cooler (FOC). The plenumplenum can the auxitary fan ina mobile box. Two rows of pattets (or butlcbinsor floor-staced containers) are placed against the portable fan 
have a number of openn"gs which must be closed when not in with an air channel between the rows. A reinforced blind is runuse. When bulk bins are being cooled, the top bins must beovradowthenofhearcnelTefnshudb 

coeeyafl-it te eaaeyolnangled to direct warm air back to the FDC.,,.. 
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Figure 5 	 Tunnel cooling using FDC fans. This design features a partial
plenum without an auxiliary fan. The plenum Isformed by fixingtwo vertical panels, floor to ceiling, from the FDC to the back 
wall. The full plenum Is formed when two pallet rows (or bulk

bins. or floor-stacked containers) are placed Into position with
an air channel between the rows. The space between the top Figure 6 	 Cold wallcooling. IRthis design, the pallets (orbulk bins, orof the pallet and bottom of the FOC Is closed with a full-width 	 foor-stacked containers) are placed against openings of similarblind. The blind allows for varying pallet heights. Air Is pulled width in the plenum. The openings must be closed ifnot In use. Airthrough the containers Into the air channel, then back through Is pulled through the containers Into the plenum and back throughthe plenum to the FDC. The disadvantage of this design Is that the auxiliary fan to the FDC. The design Issuitable for cooling oddall the room air flows through the containers. This reduces air numbers of pallets. The pallets should only be one deep againstflow through the FDC whichreduces room humidity and the plenum. Small numbers of containers (less than a pallet load)refrigeration capacity. This design has been used successfully can be cooled with this design by slacking on the floor or on afor forced-air ripening of bananas nd cooling of rockmelons. 	 trolley (for example strawberries). 
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Figure 7 Serpentine cooling. Altemate channels formed by the bin rails are
supply and return air channels. Air entering supply channels flowsup through the bin above and down through the bin below. Returnchannels open into the plenum; the opposite ends are coveredwith canvas cr sarlon straps. A row of pallets is placed on thetopbin row and covered with a canvas or saf:on blind to prevent airentering between the pallet boards. This pallet row forms a supply
channel for the top bin row. 

Figure 8 Serpentine cooling using a portable plenum ­plan view. This systemis used In Victoria for cooling pear, In large coolmoms equipped withseveral back-to-back Fr)C units on either side of the ceiling ridge. Binsstacked for cooling are :yplcalty 6 bins long. 4 bins wide and 5 binshigh. The plenum is moved Into place after the bin slacks have been
positioned. 77 t.DL" 
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The following section gives the essential 
information needed to design a forced-air 
cooler. Given tht informauion, calculation of 
room szc. product layout within the room, 
auxiliary fan size and refngeraon capacity is 
not a difficult exercise. What can prove 
difficult is to initially gather the required 
information from the prospective client, 
typically a gro-er plagued by uncertainties of 
his or her own requirements. 

Essential information and 
requirement s 

Types of productor products 

Is the cooler for one commodity only or more 
than one - for example, tomatoes only or 
tomatoes and leuc:7 I.ue requires high 
humidity, torratoes do noL The type of product 
affeetsthe selection ofrefrigeration equipment. 
notably the selection of the forced draught 
cooler (FDC), the cooling unit in the room. 

Produce weight and volume 

This is required for determining room size, 
refrigeration capacity and auxiliary fan 

requirements. 

Type of container and method of
stacking 

Are the containers to be .ilk bins or package 
units? Are the packages to be hand stacked or
palletised? If bina. is the cooling system to be 
paired parallel rows or serpentine cooling? If 
pal]eWisrd. are the pallets in paired parallel rows 
or directly against a plenum? 

This informationisrequiredfordetermining 
room size. product placement, plenum designand statc head rating for the auxiliary fan. 

Coolig time 

The desired cooling time determines the 
product load on the refrigeration and auxiliary 
fan requirements (flow rate and stsdc head) 
This in turn determines the dimensions of 
supply and return air channels, a factor in 
calculating room size (see p. 20 'Auxiliary fan 
selection'). 

Forklift, reach truck or pallet jack 
When handling palletised units, allow at lean 
4.3 m for turning a forklift, 2.7 m for a reach 
truck and 1.8 m for a pallet jack (see also p. 13 
'Location and size of doorways'). 

Stack height 

The stack height plus the depth ofthe FDC unit 
determines interal height when using the 
system shown in Figure 4. For t sy 
Figure 3, additional height may be needed to 
allowfor thedepthof the fancsingifanaxial 
flow fan is used (see pp. 14 to 15 'Location of 
the FDC unit'), 

Cooling only or cooling plus 
holding 

In some coolroms. produce iscooled dailyand
then held for one to three days before-r-i 
consigning to market. The design must allow 
for a holding area in addition to the cooling 
ara. 

For produce prone to moisture loss, the 
cooler raust be designed to operate at a high
humidity, particularly if eaposed produce is to 
be held in the coolroom after cooling. Typical 

esamples are lettuce, broccoli and sweet corn 
in open top carons. Humidity requirements 
influence the choice of the FDC unit and 

sometimes the location of the unit (see pp. 14to 15 Location of the FDC unit'). 

Depth ofplenum 

The depth of the plenum (front to back 
dimension) must be allowed for in calculating 
room dimensions. generally room length. The 
plenum must be of sufficient depth and width 
to accommodate the fan opening clear of any 
structural supports. Dimensions for fan 
mountings are included in fan Latilogues. 

Loctmion and size of doorways 

Doorway location is impcrt..,% in facilitating 
movementofproduce tand from theroom and 
within the room. 

Full-rom-width doorways can reduce the 
space needed within a room for handling 
pallets. If forklifts can enter a room and reverse 
out along the same path, no space is required 
within ther'om for turning. Paired doors,each 
a little wider than half the room width and one 
sliding behind the othtr, can be used where 
there is no space be-. d the edge of the room 
to slide a full-width door. Alternalively. a 
full-width door may open vertically if there is 
sufficient clear height above the room. 

JIv°a 

E 

[] ][L 
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dooivway 

Althoughfull-widihdoorsreduceroomsize, 
the reduced cost of less wall area may be offset 
b- the added cost of a larger door or doors. 
However the risk of damage to the room is 
minimised if forklifts can operate on a straight 
line basis to avoid turning within a room. 

Doorways must be wide enough to lessen 
the risk of damage to door jambs when 
handling palleised produce through doorways. 
The cost of foolproof protection to door 
surrounds can be considerable. 

Although a doorway is frequently located 
cencrally in an end wall. doorway location in 
one comer can often facilitate room loading 
and allnw better use of room space. When one 
end of a coroom is used as the cooling area 
and the opposite end for a holding area, it is 
convenient to locate the doorway a or towards 
tht centre of one long wall. An aisle running 
across the width of the room from the doorway
to the opposite long wall serves as an area to 

manoeuvr produce from the cooling to the 
holding area or to and from either area to the 
Outside (Figure 9). 

Doorway heights must be sufficient to alloy/ 
clearance for a forklift mast. 

I-I E -1 

- r 	 - i
I [' , li- -

J 0 0 0 

Figure 9 	 In this design, produ:e Is forced-air cooled at one end of the 
room and stored at the opposite end. The aisle between rmust 

be wide enough to rhanoeuvre a forkft or pallet lack, 	 W 12 
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Forcs d-air cooling by auxiliary fan Forced-.ir coolersforcoolingrocrmeloaor FOG unit in1210 14 hours commo ly use this system. 

Au-uiliry fans are generally preferred, but for Location of the FDC unit 
some applications the FDC unit fans can be 

nsed to move air through the produce (Figure Auxi!iary fans are commonly located behind
5). The FDC fans should beaxial flow types ai below the FDC unt. Sufficiet clearance 

(sometimes called multi-wing fans), not must be'left between the FDC unit and tewal

propeller fans. 
 behind toallow unimpeded air flow from the

The FDC unit can replace an auxiliary fan auxiliary fans to the FDC fans. Clearance
where total air quantity required through the should bezt least equal to the auxiliary fan
product containers aplroxusates the flow rase er. 

of the FDC and static heads are low (0to7.5 When using tudal flow aJ nds


head will unduly reduce the 	
.trmm). A high stauc must be sufficien clearwe between thetop of


flow rate through the FDC. reducing the theplenum rod the underside of the FDC uut 

refrigeration capacity of the FLC and lowering to allos 
Lr ti height of the fan casing The room humidity, top of the casing should beno higher than the 

underside of the FDC unit, 

FDCabo, 
plenum 

Icalculation 

J L@ rwhen 

[j D 

F-1 

pn 


Fgure 10 	 Oflset FDC unit forcooling on one aide and alorage on the 
other. The cooling area Is offset1oone side and consists of a
forced draught cooler and an auxiliaryfanhoused in a plenum.
The plenum only needs 1obe wider than the fan and the air 
channel between the rows of pallels(or bins or containers). 
Once cooled, the produce isStored away from the forced 
draught cooler on theother side oftheroom. High airmovement isnotnecessary during storage. 
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Where propeller fans are used. the top of the As refrigeration capacity is generally 
plenum can belevelwiththeundersideofthe expressedaswatts. kilogram-calorieshour canFDC unit. beconversed to watts by multiplying by afactor 

In rooms used for adjacent cooling and of 1.16.
 
holding a'eas, the FDC can be offset to one side 
 peak product load us watts (WV)
above the cooling area where there isthe =kg x (ti-t2) x 208 xS.H.x 1.16 
greatest demand for refrigeration capacity(Figure 10). Far less capacity is required in t-- 7/S cooling time(h)
holding area. Locating the FDC away frr,:,the Guillou in hispublicationCoolersforfruitr
holding areareducesairmovement intus area. and vegetables (University of California 
an advantage when holding exposed produce Agriculture Experiment Station Bulletin 773,196 0prone to moisture loss. ) states that: 'instead ofinsalling the large

refrigeration capacity needed to maintain fast 
cooling when startng a warm batch, i may beCalculating total refrigeration more economical to install less refrigerationand accept slower initial cooling. The initialload for forced-air coolers halgcooling period islengthened by 45% by 
provisionofhalftherefrigeration thatwouldbe

Total refrigeration load isthe nm of the needed for a maximum initial cooling rate.product load and extraneous heat loads such as This refrigeration capacity isadequate after the 
wall load and air change load. In both product is half cooled and cooling then
forced-air cooling and room corling. proceeds at the rae determined by exposure of 
calculations of extraneous heat loads the product.'aresimilar but in forced-air cooling, product load principle. Figure Il illustrates this 

must allow for high peak loads Although the initial half cooling period is 
staring to rapidly cool a warm batch of lengthened by 45%. overall cooling time isproduce. These are considerably higher than lengthened by only 15%because the reduced 

for toaditional room cooling calculation, refrigeration capacity is limiting only for the
first halfcooling time. 

Product load The author has developed a more 
economical useofrefrigeration fora chosen7/8Figure 2 shows that the cooling c.u"etypical cooling time by using a reduced peak 

ofafoaced-air operation issteepestsat the stas refrigeraion capacity in conjunction withofcooling. The cooling rate atanypoint during increased air movement. This peak capacity is 
cooling isgiven by: calculated as follows: 

R - 2.08 (t-a peak product load (W)
y productw (kg)x(tt--2) x 1.2 x S.H.x 1.16 

Rn 7/ cooling tibe (h)bwhere 

Because refrigeration load calculations areR =cooing rate o)an approximation only, antl-t2 - temoerature dif'fere'nce between 	 average specificheat factor for fritand vegetable can b used. 

product andFDC coolant Guillou suggests an average figure of 0.93. 
Y = 7/8 cooling time (hours)As the mAXimUM value Of Using 0.93. the product load calculations cant1-t2
isat the be simplified asfollows:beginning of cooling, this is where the demand peak product load (W') 

for refrigeration isgreatest. The peak product (kg) x (tl-m) x1.2 x 0.93 xl.16 
load in log co ou is then:7/8 cooling time ()product wt (kg) xX xspecic he= (S.H.) S(kg)X (tl--U) x1.29 

alkg x (ti-e2) x 2.08 x S.H 
7/8 cooling tme 7/8 cooling time (h) 

'R, OeMs -,Ow,Vibolal,=Onirwt,painua thede-v1m t of fMd., m1inginClma. 

http:Forced-.ir
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Table I
 
100 
 Wall heat Rain (war per m2 of outside surfacel 

Insulation thickness Temperature difference in "Cbetween outside ambient and room 
Polystyrene or8coolingc:un lot.- Igeation capacty tempera tues 
euivaent5 -.. O.a lot co!ng t. 1 15" 20 25375 0.567 8.5 11.34 14.17 170 3 L19.84' 100 0.425 6.37 8.5 10.62 12.75 14.87,o.ng C-* on.*-halfcapaty 125 0.340 5.10 6.80 8.50mu-n 10.20 11.90insuminr.t 150 0.284 4.26 5.68 7.10 8.52 9.94 

Table 2 
I Average air changes per houforstorage rooms at or above 0"C. 

.5as Volume (m) Airchanges Volume (mj ) Airchanges Volume(m') Airchanges5.5 1.8 22.5 0.83 140 0.3 
u. 7.0 1.6 28.5 0.73 1708.5 0.271.4 42.5 0.58 225S11.5 0.231.2 56.5 0.5 280
14.0 0.2

02 1.1 85.0 0.43 4 425 0.1517 0.95 113.0 C.34 565 0.14 
Hat-ouoing times 

Table 3Figure 11 Effect of refrigeration capacity on cooling rate. (Source: Univrity 3

ofCaltornia. Heat removed in cooling air to cootroom temperature (watts per mDnsn otAgniuntu" Soenns) )

Coolroom temperaure Temperature of outside air(as.ume a relative humidity of 60%) 
"C 
 30"C 32'C 35"CThis capacity will achieve the destred Average air changes for a range of room 18.3 

38'C 
cooling tine using air flowrates approaimately 15.5 

8.8 12.1 15.9 20.23 volumes are given in Table 2. 10.6 14.2 18.00%greater than given by thegraphsat teend Heat 12.7 22.2of this publication. removed in cooling the air to room 10 13.8 17.2temperature is given in Table 3. 15.9 19.3 20.8 25.27.2 23.0 27.417.9 21.3 25.0 29.54.4 19.8 23.4 27.1 31.7Wall load Example of total refrigeration load 1.6 21.6 25.1 28.9 33.5 
Wall load (W) = room su,face area (m2)  calculation -0.I 23.2 26.2 30.4 34.7 x wall eat gain factor As an example, two palletsofcucumbers am to(W/n) be cooled in 12 hours with extra spsace for P - wh.lhmay o-.1 in th anwi 1Wall beat gain factors arclisted in TaLle I. an. Area of walls, floor and ceilingstorage of Lhee pallets. - -da For o . f ronin I.-m y - (4.2 x 4.2 x 2) + (4.2 x 2.8 X2)S urface area includes all waills, ceiling and IPPM-L . p . 

-p-w 
+ (4.2x 2.8x2) 

floor. Heat loss figures for coocrete on dry Given data: nmdrl .rn 2utrp-, , d fpmn- -.hI. tzi,sod. bere thesoil temperature is lower than Room dimensions 4 
.2 rax 4.2 mx 2.8 m 

= 35.28 +23.52 + 23.52 = 82.32 m 
daytme ambient air temperatures. suggest that Insulation itvert detr¢-e high, .!, he daily aipm150 "nm PMAmbientlosses through the floor am about equivalent to Room temperature 7"C t2) temperatre minus room 

temperatur = 25C.losses through 75 mm of polystyrene wall. Ambient temper. Wall load Wall heat gain for 25'C difference and 
ature 32"Cpenira tam. Wall load (W) = surface area (M

2)  
150 mm insulation (Table l)product
Air change load perature" 32C (it) x wall heat gain (W/m;') = 0.284 x 25 = 7.10 (W/m)
Wall load = 82.32 x 7 1= 584.5 watts 

Air change load (W)=room volume (m3)  weightProduct 2palletsx 95 trnkg

cartons perpalletxaverage air = 1920 kgchanges per hour Cooling time 12hours
 

x beat removed in
 
cooling II to roos t.Iu-at prod n mp-.i mitt h varwd.borprodft

temperature ('W/m) 1oadnak.ataij s6hl4 b bnd i ­. high. p -umnY 

o 
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Air change load mc :compressors can be shut down during
Air change load (w?ts) holding. This reduces capacity but does not 
= room volume (m ) x air changes per altr room humidity. 

hou hS3atremoed in cooling air A mote flexible system is to couple two
(wat'm ) sunilar .empressors to each FDC unit. provided 

Room ",olume= 4.2 4.2 x2.8 m' that the compressors redesigned for thisapplication. After cooling. onecompressor can 
= 49.39 in. be shut down. This reduces capacity and raises3
Air changes for 49 39 m kTable 2) room humidity. a distinct advantage while

0.54 approx. holding produce at a set storage temperature.
)Thi s is estimated from 0 58 for 42.5 This applies in particular to produce which is
Mi and 0.5 Tor 56.5me.) ns" prone to moisture loss and is held in open.toprh 
From Table 3. heat removed in cooling packaiges. 
ar from 32"C to 7"C is 21.3 watts. 
Air change load = 49.39 x 0.54 x 21.3 FDC selection for forced-air 

= 56W cooling
Product lad 

Product load ('A) The traditional method used by the refrigerationtrade for selecting equipment for fresh produce 
product weight ('kg) xv(it- t) x 1.29 cool has been tostores design for a 5-'*C 

cooling time (h) temperature differential between air onto the 
Product weight = 1920 kg coil and refngerant temperature within the coil(suction temperature). While this may beti-ta = 25"C acceptable for some applications, it can be
Cooling time = 12hours unacceptable for produce requiring 
Productload = 1920x 25 x 1.29 high-humiditycool storage.

12 
 Room humidity is determined not only by=5160W the temperature differential but also by thequantity of air moving through the coil. Two
Total refrigeration load coils operating at the same ter.eraturedifferential but differing appreciably in airTotal refrigeration load quantity will give different results in 

= wall load + air change load application, 
+ product load A better basis for selecting the FDC unit is 

= 584.5 + 568 + 5160 W to design for a desired diffusion temp'eraturethrough the coil. The diffusion temperature is=63.2.5W the difference between the temperatures of the 
air entering the co land the airleaving thecod.The less the diffusion temperature, the higher

Compressor selection for the average humidity in the room. 
forced-air cooling Diffusion temperature (C) 

sebalanced ca acit watts 
re-acool ars er lirquantitym )x 0.34 

purposesifference- and short-term capacitytelra')-sogeatrcli.SytmuintoThe coolingin refrigeration holding. 
required fo each role can be considerable fat The imperial equivalent in 'Fmore capacity is needed for peak load cooling = balanced capacity (Btu/hr)thap for holding. airuantity(cfm)x 1.1In I-ge forced.air coolers where the total The balanced capacity is the calculated 
peak load capacity requires two or more FtC capacity of the refrigeration system atthe set 
units, aseparate compressor can becoupled to room temperature. This isdetermined by the
each unit. Once the product has cooled. one or 
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Figure 12 	 Calculating balanced refrigeration capacity of compressor and 
FDC. 

intersectionofthecompriessorandFDCgraphs For the example shown in Figure 12. theshowing the relationship between temperature balanced capacity is 15 750 watts, and the 
and refrigeration capacity (Figure 12). airflow of the FDC unit as per data sheet is 

Compressor and FDC data sheets include 19 029 m /h.
data on refrigeration capacity at varioustemperatures This data is used to plot the Diffusion temperature ( 1C)=15750
necessary graphs. Compressor capacities at 19 029 x 0.34 
-5"C. O"C and 5C suction temperatures are
sufficient to establish the compressor graph. 

=2.4 

which is approximately a straight line through Experience with the design and operation of 
these points. The FDC graph is a straight line forced-air coolers has confirmed that the
originating at zero capacity atthe set roomtemperature 	 and passing though diffusion temperatures should notexceed 2.5'Cthe stated 	 (4.5'F)capacity at 5' 	 for produce prone to moisture loss,KTD (5"C below room particularlyiftheproduceisheldin short.term 
temnperature). soaeatrcoig ytm sn w

The air quantity used in th."diffusion compressors per coil, designed for a 2.5"Ctemperaturecalculationisincluded inFDCdata diffusion, will operate at approxLmately halfsheets. If the air quantity isgiven as this diffusion temperature when onelitres/seond
(s), thenn fthese 	 compressor is shut down during storage. Underconditions, room humiditym'/h aI../S 	 can be inx 3.6 excess of'95% relative humidity. 
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Fan motor heat load 

Fan motor beat is always incltlv in total beat 
load calculations when letezm"ning total 

re-tzeraiuon load n a roo'; coohr - operation-
During typical rom cooling, room 
temperaturegenerally does not nseappreciably 

above the thermostatically controlled room 
temperaturebecauseoflirutedbeatexchange. 
Any rise which does occur is generally 
short-lied 

When calculating total heat load for a 

forced-air operation, fan :...itor beat can be 
ignored Refrigeration equipment for a 
forced-air cooler is selected in have abalanced 
capacity at the set room temperature. 

-
approximanng the capacity need ."orthe peak
demand at t start of cooling The set room 
temperature is generally 0"C or 5 to 7"C, 

depending on the commodity to be cooled. 
During forced-air cooling, the room 
temperature rses appreciably at the start of 
cooling a warm hatch and fals comparatively 
slowly as cooling proceeds, reaching theset 
room temperature only towards the end of thecoolng cycle. 

Although thisvariaton in room temperature 
does not signficantly affect the cooling time, 
it does hAve a significant effect on compressor 
capacity. At higher room temperatures and 
consequently higher suction temperatures, 
compressor capacity increases, often by up to 
20%. This increased capacity is more than 
enough to offset fan motor healt 

As the product cools and the room 
temperature falls, the capacity decreases but 
the demrsd for refrigeration decreases faster, 
The excess capacity is once again more than 

enough to offset fan motor beat as the product 
progressively cools, 

Auxiliary fan selection 
The total weight of produce to be cooled 
multiplied by the flow rate per uct weight for 

the chosen cooling time determines the total air 
quantity required. The graphs in the section 
'Forced-air cooling data' (pp. 24 to 4 1) show 
the relationship between flow rate and cooing 
time and static head and cooling tim,. 

As anexample.tocooll10onnresofrokanelos 
in 10 hours (600 minutes), a flew rate of 

1l.s'kg is needed (see Figure 14). As Stated 
on pp. 15 to 16, in *Calculating total 

refrgeraton load'. this Gow rate should be 
Icreased by 30%. giving an adjusted flow rate 
of 1.3 l..ls/kg. The total air quantity required 

wtll then bc: 
10000x 1.3 13000Ls 

=approx 47 0003 /h. 
Fan data catalogues generally specify fan 

capacity as collic metres/hour (m
3
3A). To 

convert L/s to n 11. multiply L'Usx 3.6. 

Thestaticheadat l.3.Isikgisabout3.0mm 


(see Figure 14). 

The final fan selection is based o the a 


closest to, but not less than, the requited air 
quantity and static head ratings. 

Type of fan 

For low to Toderate air flow requirements (up 
to 8 000 m /h and static heads up to 10 mm) 
smaller propeller fans can be used. These 
range in size from 315 mm to 630 mm dianseer.At higher air quantities and pressures, ayia. 

flow fans aremore economical. 

Selecting dual purpose fans 

A forced-sir cooler may be needed for a dual 
role. For example, a cooler designed prnmasily 
for cooling rockemelons in 12 bouts may be 
required at times to cool a smaller quantity of 
adifferent commodity, e.g. zucchini, in 3 to 4 
hours. This is generally the situation in 
transport depots cooling a variety of 
commodities for transport. 

Although the total air quantity and 
refrigeration capacity required for these two 
different purposes ma- be reasonably similar,
the static head requirement for the zucchinis 
,wll be much hgher bcuse of increased flow 
rate per unit weight through ofee cafon wide 
stacks; rockmelon stacksr a typically twdo 
catwons wide. 

The fan selected must be rated for this higher 
stadc bead. If the total air quantity needed for 
the alternative commodity is considerably less, 
thecooler will bebetter equipped ift-'afalls 
are installed. Both are used for the high ,..r 

requirement but only one for the lesser 
quanty. 

In designing large fored-a.ir coolers to 
handle a range of commodities. some 
cmpromismayibe needed.Usingmultiple 
auxiliary tas in a common Plenum in 

COnjincion with anumber Of FDC units, each 
coupled with independent condensing uni. 

can Offer the uldmate in flexibility. 

Return and supply air 

channels 


Air passages supplying cold air and r 
warmer air must be wide enough to avoid 

appreciable pressure drops in the channels. A 
significant pressure drop along the length of a 
return channel can cause uneven air flow 

through the produce, resulting in differences in 

Cooling times. 

Calculating return channel width 

The pressure drop in an air channe! is negligibleif the air velocity is 150 m/minute (about 500 

ft/min) or less. This is an ideal condition if 
passages and openings can be made Ia* 
enough. 

The total air quantity flowing along a 
passage is the cross-sectional area of the 
passage multiplied by the air velocity: 

Totalairquantity(m3/minute) 
= height (in) x width (in) x velcity (m/min) 
Width (in) is then 

total air quantity (m3/min) 
height (m) x vel-city( (m/an) 

Assuminganidalvelocityof 150/rrmin(= 
9 000 m/h) and havipg calculated the total air 
quanity required (m A) as given on p. 20, the 
desirable passage width is 

Width () - tot (/h
itt m /b 

As an earple. the air quantity needed for 

cooling tomatoes in 12 hotur is approximately 
0.42 ./s/kg + 30% = 0.53 ./stkg. 
(from the tomato data graph. IP.40) 

Assuming 10 tonnes o; fruit, the total air 
quantity is 

Design offorced-eirroolers 2) 

10000 x 0.53 = 5300 L/s
 
= 19000m'/h.
 

=19 0 a0h i
 
Passageheight(=SackedPalletheight)
 

is 2.0 Meres. The requiedapproximately 
= rapthen: 

19000 Im (approximately). 
2 x9000 

For faster cooling or cooling large 
commodities, such as rockmelons which 
require considerable air quantities, the ideal
 
Passage width may become excessive.
 
Reducing passage width will increas- air
 
velocityinthepassageattheriskofunequaiair
 
flow through produce. Produce near the exit
 

me retrn ai channel may 

receive more air than produce at the opposite
 
end, This is -Ore likely to happen at lower
 
static heads (0 to 12.5mm) than forhighertotal
 
static heads.
 

Calculating supply channel width 
FromFigure I3 the bestrato of upplychannel 
F or ur n chaneletanalu l a ed
 
width to return channel width cSn be calculated
from the ratioofsupplychannel length oreturn 

channel length. Supply and return channel
 
lengths are measured in the direction of air
 
flow. Air flow direction is obvious for return
 
F u
 
For paired parallel rows (Figures 3. 4, 5). air
 
enters mainly along the top of the supply
channel and flows downwards before Iturning to 
enter the stacks. The length of the supply 
channel would be the height of the stacks. 

As an example, if the rows are five al 
pat 

long (aboot 5.8 M). the length of the return 
channel will be 5.8 m. If the height of the 

Pallets is 1.7 M. the ratio of supply channel 
length to return channel length will be 

2 = 0.3 (approximately).
5.8 

From Figure 13. the supply channel width will 
also be 0.3 of the renis channel width. 

For rows two pallets long. the ratio ofsupply 
channel length to return channel length would 

be 
1. = 0.7. 
2.4 

Fr- Figure13.thesupplywidthwouldbe0.55 
of the return channel width. 

!2 

http:Figure13.thesupplywidthwouldbe0.55
http:fored-a.ir
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Figure 13 Raltio 0f air-channel widths forleast slalic-pressure loss. In 
relation toratio of air-channel lengths for parallel or cross flow 
in channels between procJce stacks cooled by forced air. 
(So-s. Unvrsiyl ofC~fomla. Dws$on ofAgriciltural Scioes.) 

For adjacent paired parallel rows (Figure 3) Insulation 
tlecentral suppl) char el be double the,.should 
calculated width as this must szopply rows on 
either side, not just one row. Wall insulatinn 

For the system shown in Figure 6. the room 
ser~es as the supply channel and the plenum Although 75 mm thick wall panels (typically
itself forms a generally adequate return polystyrene foam insulation bnded to inner 
channel. This system is used extensively in and outer aluminium or steel panels) are often 
Califorua In some forced-air coolers of this used. heavier insulation will evur, sallypay for 
type, a second row is carried on a shelf above itself in reduced running costs, particularly
the row of pallep" on the floor, making more when produce is being held in storage
effecove use of floor space if room height is following cooling. The autho: can cite one 
sufficient. Such coolers are called shelf example where the initi.l capital co-tof a
coolers. coolroom was less when the insulation 

thickness was doubled (75 mm to 150 mm).
This apparent contradiction resulted from a 
reduced refrigeration load.allowing a smaller. 
less costly compressor to be used. An 
additional saving was the difference in ceiling 
supportcosts - the 75 mm ceiling required 

self-supporung for the room width specified. water vapour un the soil to move through the 
ceiling insulation reduces the heat concrete into the room. This does no harm andload on cool air discharged from the cooling can be of some benefit in ratsing roomalong the underside of the ceiling. This humidity.smaller heat load reduces the temperature rise If a vapour harrier is icluded under thebefore the air reaches the product, maintauing floor, this barrier becomes colder than the soil 

a higher relative humidity in the cooling air. beneath. Water vapour in the soil willis of more significance in a storage condense on the underside of the barrier,situation following cooling than during the wetting the soil below. Dry soil is a moreactual cooling process. effective insulator than wet soil. 

If the water table is less than three metes
insulation below the soilsurface, floor insulation shouldbe used. A vapour 	 barrier must then be

econonics of floor insulation are far more included on tht underside of the insulation.debatable than for wall insulation. A Many produce coolers are built on existing
non-insulated floor is typically a concrete slab concrete floors in packing sheds. To include 

laid directly or. the ground below. As the soil floor insulation would raise he coolioom floor 
the floor cools down, thetemperature level by 10 to 175mm (75 ti insulation plus

difference between the room air and the soil 75 to 100 mm of concrete) above the 
dcreso. reducing heat loss into the soiL If surrounding shed floor.hesoil iskept dry. thesoil temperzreremains -apoutsi This necessitates a"the coolroom door.a cnsiderable 

stable after initial cooling. inconvenience in moving produce to and from 
To kep the soil dry, the vapour barrier the coolroom. 

generally laid underconcrete slab floors should 

http:Offorced.ar
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too_ _ 

50 

ZI 

FORCED-AIR COOLING DATA 

The follo-.ing graphs show the relationship
bec een flow rat m.static head an d coo lingtime. Step IRead off theflow rate corresponding toth a o w 

__sl-
-­

_ 

The xh ead, ical scale is for flow rate and staticFlow rate is expressed as chosen cooling time; for example. I Ljs/sg forcooling rockmelons in0 hour(60,)minutes). 3Omm Sati ead fow Int re4c 
hisres/seccndAilogTam (L/s/kg). 
pracu:.aJ purposes. Lskg is equal 

For all 
to cubic Step 2 

- _ ---­ r----....... 
-

fcet.minute'pound (cfmilb). The static head isexpressed as millimetres of water. 
The horizontal scale is cooling time 

expressed as mirutes. The vertical and 
hortzontal scalts are logarithmic. 

Graph A shows the relationship between 
flo, r eandcoolingOme. GraphBshowsthe 
reLaionsh:p between static head and cooling 
time for asr flow Lhr-iugh a pallet load of 

Add 30% to this flow rate; for example, 1Usikg + 30% = 1.3 LIsAg. 

Step 3 
Read off the static head corresponding to the 
increasedflowrate;forexamplethestatichead 
for a flow rameof 1.3 L/s/kg when cooling
rockinelons is 3 mm. 

Note that the vertical and horizontal scales 

1.3 /sAg Increa d f ow ra a 
1 Flo w t t- -_--r-__-

- Flaw--- .....-r .0R 

-

, 
, 

;05 

.. 
q 

R M 
_ 

"I 

n 

contaners. except in the case of stawbernes 
and lychecs. For thee ritt. the static head 
graph refers to air flow through only ce 
container. 

Note that the time scale for sweet corn 
commences at 100 minutes. ac: zero as for 

are logarithmic. 

Theverticalscalefortheflowrateandscst at 
head is int:'- sections. The firlt section from 
0.1 to 1.0 is at 0.1 unit intervals, the second 
section from 1.0 to 10.0 is at 1.0 unit intervals 

. 
S 

a 

. 
-

-

. 

n 

other commoditis. 
It should be possibide to extapolate the 

graphs to dete rnine the requirements for 
cooling times outside he range shown. This 
ipphes in particular to the straight line graphs. 

and the third secuon from 10 to 100 is at 10 
unit intervals. 

The horizontal seale for time is in two 
sceLons-sectiononefrom I0 to 100isat 10 
unit intervals and section two from 100to 1000 
is at 100 unit intervals. The one exception is 

0[ 
0 
tO 

Sa 10 
50 too 

Cooling time (minutes) 

5 \ 
soo\ 

low 
10 

How to use the graphical data 
the time scale for sweet corn, where section 
one is from 100 to 100 at 100 unit intervals 
and section two from 1000 to 10000isat 1000 

Figure 14 illustrates how to use the graphical 
data. The example chosen is the one discussed 

on p. 20 using the rDckmeloe data. 

unit intervals. 
Figure 14 How to use the graphical data. 

Product: rockrmelon (11 court'). 

Container. 30 lltre tray. Mayer. 



26 Avocado: graphicaldata 
Bean: graphicaldata 27 
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Figure 15 (a) Avocado: graphical data. 
Container: single layer tray carton, three side vents and two FIgure 15(b) Bean: graphical data.

end vents, pinwheel stack, 8/laypr. Container 46 Iltre carton, layer. 
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28 Broccoli: graphical data 
Brussels data 29sprout:graphical 
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C oier litca a e. Figure 1(d) Brussels sprout: graphical data.Fur15C) roccoie:glirca a on a . Container 18 litre carton. 12aqayer i ­



30 Capsicum:graphicaldata 
Celery:graphicaldata 31 

100 IDO 

o •o 

3 
E 10 

B 

\ I\\B.I 

S 
E 1 

5 

:z0 

1 0. 

'fI 
A 
- [ 1. 

C 
--

:0.1 

10 

-
oo 

:2 

,-

-2 

• 

50 100 

Cooling time (minutes) 

500 1020 10 

; 

s 

Cooling time(rninutes) 

500 
H0. 

1000 

Figure 15(e) Capsicum: graphical data.
Container. 18 litrecaton, 1layer Figure 15 (1) Celery (10 count): graphical data.Container 46 It'a carton, 6ayer. 
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32 Cucumber:graphicaldata Lettuce: graphicaldata 33 
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Figure 15(g) 	 Cucumber. graphical data. Figure15(h) Letuc aphIcal data. 
Container: 18 litre caon, ayer. Contalner 58 I carton, 61ayer 
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34 Lychee: graphicaldatn 
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Lychee: graphical data. 
Container 15 punnet caton. punnets overwrapped with 

plastic film. 
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Figure 15 
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Mushroom: graphical data. 
Containers9litre tray, 12/layer.N.B. For cooling singte-carton-width tiers, multipty theabove static head value by 0.05. 
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36 Peach: graphical data 

Rock-~lon:graphical data 37 
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Figure 15 (k) Peach: graphical datc.Container 18 litre tray. 12/layer.
N.B. For peaches In single-layer trays, use the above 

flow rates and static head graph B1. 

Figure 15 (I) Roccmeton (11 count): graphical data. 
Ct 0tre tray. Mayer. 
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38 Strawberry: graphicaldata Swee: corn:graphical data 39 
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Figure 15 (m) Strawberry: graphical data. 
Container 20 punnet carton, punnets overwrapped with

plastic film. 

Figure 15 (n) Sweet corn: graphical data. 
Container: 18 litre carton, 12/layer. 
N.B. Tine scale commences at 100 minutes. 



,0 Tomo: graphiCal data 
Zucchini:graphicaldata41 
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Ftgure 15(0) Tomato: graphical data. 
Container 18 litre carton with two 75 mm x25 mm end vents. Figure 15(p) 

1" 
Zucchini: graphical data. 
Container 18Ie caron, 12layer. \9N3 
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Veretables 

APPENDIX 1 
Package weights for fruit and vegetables 

VarietyAniseed 
Artichoke 
Ben 

Unitcanon 
canon 
b120 

Kguit12 
10 

-

No./palle 

4­
canon 10 48-60 

The following list shows the type of package 
unit commonly marketed, the unit weght and 
the usual number to a pallet for fruit and 
vegetables. Marketing weights are necessary 
for product load calculation when determining 
total refrigeration load of produce to be cooled 
after packing. 

The number of units in a pallet may vary 
from the figures shcvn in the list. This should 
be checked with the client concerned before 
calculating product load. Unit weight where 
variable should also be checked. 

Beetroot 

Broccoli 

Brussels sprout 
Button squash 
Cabbage 
-ballhead
-sugarloaf 

bunch 
bag 
32 litre carton 
ice pack 
18 litre carton 
13 litre canon 
crate 
each
32 litre package 

2-3 
20 

8 
8-10 

10 
i0 
46 
3.5 

20 

-
-
48 
36 
96 
96 
-
-
48 

Variety 
Apple 
Apriot 
Avocado 
Banana 

Grapefruit 
Grape 
Kiwifruit 
Lemon 
Manda.n 

Mango 
Nectarine 

Olive 
Orange 

Papaw 
Passionfrut 
Peach 

Fruit 
Unit 
tray pack canon 
l8 lite canon 
tray 
27 litre canon (B19) 
3alirecaron (B21) 
citrus pack 
1/2 box 
tray eonirspak160Garbi: 
citrus pack 
1/2 citrus pack 
nrcitrus pack 

1/2citruspack 
may 
tray 
18 litre carton 
18 litre carton 
citrus pack - navel 

- other var. 
30 litre package 
28 litr- carton 
18 litre canon 

Kg/unit 

18 
10 
6 

12 
13 
15 

10 
3-4 

18 
9 

15-18 

7.5-9
6.5 
4-5 

10 
10 
18 
20 

13 
8-10 
10 

No./pallet 

48 
96 

120 
72 
64 
60 
64-80 

160 
60 

1064 
60 

1064
120 
12Panip 
96 
96 
60 
60 
48-60 
96 
96 

Carrot 
Capsicum 

Cauliflower 
Celery 
Choko 
Cucumber 
Eggfruit 
Eschallot 

Lettuce 
Marrow 
Mushroom 

Oinbg1
Paon 

Pea 
Potato 

Pumpkin 
-1bunemut 
- papawRdah 

bag
18litre package 
36 litre 
crate 
canoncanon 
canon 
28 lire package 
18 litre package 
bunch 
b0bag 

canon 
32 litre canon 
canon 

bag 
canon 
bag 
bag 
sack 
bag 
Sack 
bag 
bagbuch 

20 
6.5 
13 
45 
2023 
20 
10 
7 
05 

20 
12-16 
20 

3 

18 
20 
20 
20 
65 
50-55 
55 
8 

180.5 

48 
*6 or *°96 
48 
-

24
42
48 
*64 or **96 
*64 or **96 

-
36 
-

-

-
-

-
_ 

-

-

-

Pear 
Plum 
Pineapple 

Rocknelon 

Strawberry 

Watermelon 

tray 
canon 
18litre canon 
caon
pinpilca te 
plastic crate 
32 litre carson 
tray 
20 punnet carton 
ateelnpunnet 

4.5 
18 
10 
2236 
22 
24 
15-20 
12-16 

5 
05-
5-10 each 

120 
56 
96 

36 
36 
48 
60 
-

-
continued 

Rhubarb bundle 
canon 

Sweet corn 18litre package
Silverbeet bunch 
Sweet Potato cantonSwede turnip bag 
Tomrnao 18 litre package
T84 

cchii 18litre package
polystyrene box 

* fibreboard canon 

5 
10 
10 

1-1l5 
20­
20 

0 

1O 

-

-
-64 or "96 

-

or **96 

*64 or"*96 
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Commodity Temperature ('C) Relative humidity (%) Maximum life*
APPENDIX 2 Date 0 75 6 to 12months 

Egg
Endive , 08t 12 90to95 i week95 2 to 3 wee.ks 

Pecommended temperature and relative humidity for storageof fruit and vegetables 

Commodiy Temperature CC) Relative hanmidity (%) Maximum life,Apple 0to2 90to95 2 to 8months 
Apricot 0 90to95 2 to3weeksArticoke 0 95 2 to 3weeks, 

Fig 
Garlic (dry)
Ginger (rhizomes) 
GrapeGrapefruit 

Guava
Klwifruit 
Kohlrabi 
Lefygr- kale. 
collard. 

0 
0 

13 
014to16 

5 to 100 
0 

85 to 90 
65 to70 
65 
90 to9585 to90 
90
90 to95 
95 

7 to 10days 
6 to 7months 
6 months 
3 to6months4 to6wek 
2 to 3weeks2 t 3 months 
2 to 3months 

Asparagus 
Avocado -

0 to 2 95 

globe; 4 to 5
months, 
Jerusalem 
2 to 3weeks 

rape.
swiss chard)
Leek 
Lemon 

0 
0 

14to15 

95 
95 
85 to 90 

10 to 14days
2 to 3months4 

t6mont 
unripe 
eatingripe 

-
gn n 

Bean (green) 
Bean sprouts 
Beetroof 

Beres ­
black t.Ty 
blue- rry 
,.oss)erry 
log3.erry 
rSpOerry 

Broccoli 
Brusels srout 
Cab3g-
(bal.lbeaa. Chi-nese. etc.)
Carambola 
Capsicum 
Cann -
mature 

immature 

Caulifower 
Celery 
Cherry 
Choko 
Coconut 
Cucumber 
Cusard apple 

5 to 7 
2 

13 
5 to 7 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

5 
7 to 10 

0 

0 

0 
0 
0 
10 
0 to2 
t0 
12 

90to95 
90 to 95 

90to95 
95 
95 
951 Itf, 

90 to 95 
90 to 95 
90to95 
90 to95 
90to95 
95 
95 
95 

90095 
901095 

95 

95 

95 
95 
90to95 
90to95 
80 to 85 
90to95 
90 to95 

4 weeks 
1week 

2 to 3weeks 
7 to 10days
7 to 9days
4 

to 6months 
(iflopped) 

2 to 3weeks 
2 weeks 
3 to 4weeks 
2 to3days 
2to3days 
10to 14days 
3 to 5weeks 
1to 4months 

3 to 4weeks 
3 to 4wc,! 

7-9 months 
(iftopped) 
4 to 6 weeks 
(iftopped)
2 to 4weeks 
2 to 3months
2 

to 3weeks 
10to12week; 
1to 2months 
I0to14days 
I to 2 weeks 

Lettuce 
Lime 
Loquat 
Lychee 
Mandarin 
Mango
Melons -
honeydew 
rockmelon 
watertmelor, 

Mushroom 
Nectarine 
Nuts 
Okra 
Olive 
Onion 
Orange 
Papaw 
Parsnip 

Passionfrnit 
Pea (green) 
P.sch 
Pear 
Persimmon 
Pineapple 
Plum 
Potato­

culilary 
seed 

0 
9 to10 
0 
5 to8 
5 

13 

7 to10 
2 to5 
0o 15 
0 
0 
0 
7 to10 
5 to10 
0 
5 
13 
0 

7 
0 
0 

-1 to0 
0 

20 
0 

13 
4 

95 
85 to 90 
85 to90 
90 to95 
85 to90 
85 to90 

90to95 
90 to95 
85 to90 
95 
90 to95 
60to75 
90 to95 
85 to90 
65to70 
85 to90 
90 to95 
95 

90 to95 
95 
90 to95 
90 to 95 
90 t 95 
85 to90 
90 to95 

90 to95 
90 to95 

may be held at 
7 to 14T for 
I month 
2 to 3weeks 
6 to 8weeks 
3weeks 
3 to 5weeks 
2 to 3weeks 
2 to 3weeka 

3 to 4weeks 
1to 2weeks 
2 to3week 
3to4 days 
2 to3 weeks
4 
to24 months 

7 to 10days 
4 to 6weeks 
1 to8 months 
3 to12weeks 
1 to 3weeks
2 

to 6 months 
(if topped) 
2 to 4weeks 
I to2weeks 
2 to4week 
2 to6 months 
1to4months 
1to2weeks 
1to4weeks 

1to 2months 
5to 8months 

continued 
continued 

dV3 
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Commodity Ttperatre(*C) Relative humiditv(%)
Pumpkin 13 85 t 90" 'nce 0 85 to 90Rad.ish 0 95Rhubarb 0 95
Sderbeet, spinach 0 95 

button 7 95
hard shell 1 85 to 90 

SL-awbery 0 95Srel corn 0 95S-eet potato 13 to 16 85 to90Tarnarilo 3 to4 85 to 90Tao 7to 10 85 to 90 

mature groin 13 85 1090frumape 5to 850to90
Tur pp 0 90 to95Yamn 16 70 to 80Zuchini 7to 10 90to95 

rs-. U , o sme -w i be mri o o 

1, ximumlife, 
2 tO4 mnt 
2 to3 months 
3to4weeks 
2 to4weeks 
1 to2weeks 

11o3 weeks 
I to 3 months 
5 o 7 days 
4 to 8days 
4 to 6 months 
10 weeks 

4 to 5 months 

2 weeks 
3 5 days 
4 omothas 
6 to 7 months 
I to2weeks 

APPENDIX 3 
Examples of coolroom designs 
The following coolroom designs are 
representative of a range of forced-air coolers
which have been designed for various fresh
commodities. Most include provision for
short-term storage of cooled produce, 


Although each design
requirements of a is for specificparticular commodity. most 
can be adapted for other cornnodities without 
any radical change to room layout or 
dimensions. -owever, refrigeration capacity
and/or auxiliary fan specifications will
probably need to be changed to meet the

requirements for different cooling times 
 for
different commodities. For example, design I 
could be used forcooling two pallets of peaches 

in 12 hour, but peaches require less air flowthan cucumbers for the same cooling time. 
Conversely, if the auxiliary fan remains 
unchanged, the peaches would cool in less than
.12hour:onlyiftherefigerationn,.apacitywere 
increased to meet the higher demand for fastercooling, 

Auxiliary fan selection is discussed on page
20. Although the total air quantity and static

head requirements 
are sufficient specifications
for selecting a fan, a fan caudogue is needed to

select a particular model from a range of
 
possibleoptions. This is more
converting impotant whenan existing room to a forced-air 
cooler. Available space for housing the fan is 
sometimes limiad and the smallest fan of the 
options available may have to be selected. 

Twin compressors operating in tandem (two
 
per FDC) are suggested where there are large

differences between 
 the high p capacity
required when cooling begins and the far lessercapacity required for subsequent storage. Both 
compressors are run during cooling, and as theendofcoolingapproaches, onecompressorcan 
be turned off.eitherautomaticallyormanually. 
This reduces the refrigeration capacity to half
and increases the room humidity. Another 
advantage is that some refigertion isavailableif one compressor fails. Note that notall makes 

of compressor can be used safely in tandem. 

Pj 
CD 
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Design 1 
Cooling 

Storage 

Room temperature 

Dimensions 

Insulation 

Fafrigeraboncapacity 

.Plenum 

Auxtliay tan 

.engns 

25n[ 

...11 .-. .. ..
 
FDC b-. 

I --------------..... 

.III.. 

2 

-42-, 

2 palleis cucumbers In 12 hours or I pallet beans In 4 
hours 

3 pallets 

TC 

4.2 m x 4.2 m x 2.8 m (height) 

150 mm 


6000 watts at 2C suction (20 000 Btulh) 


as per Figure 6 


1560 Us (3300 cfm) at 6 mm static head 

Design 2 
Cooling 

Storago 

Room temperature 

Dimensions 

Insulation 

Refigeration capacity 

Auxiliary tan 

Appenidix 3: coolroom deuagnf 49 

137 

0 bastorage30 

e d-

I pallet beans in 2 hours 

6 pallets 

TC 

6 m x 3 m x 3 m (height)
 

150mm
 

12 000 watts at 2"C suction (40 000 Btu/h)
 

1650 Us (3500 dim) at 35 mm static head
 
Wc 
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3 hig 

I I 

Design 3 
Design 4 

Cooling I pallet avocados in 12 hours Cooling 3 bins stone fruit In 12 hours 
Storage 6 pallets Storage 9 bins 
Room temperature TC Room temoerature 0C 
Dimensons 4 mx 45 m x 3 m (height) Dimensions 4.8 m x 3.3 m x 3.2 m (height) 
Reriation 75 mm insulation 1 mrduo 
Refrigerationcapacity 3620 watts at 2C suction (12 550 Dtuh) Refrigeration capacity 5860 watts at -5C suction (20 000 Btu/h) 
Auxihar, fan 710 Us (1500 cim) at 4 mm static hoad Auxiliary fan 570 /s (1200 cfm) at 6 mm static head 

97 
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Design 5 Design 6 
cc!ng 4 pailets grapes in 4 hours Cooling 60 cartons grapes in 3 hours
Str'age 20 pallets Storage 500 cartons in storage area plus extra cartons on either 
R.n !eoeratr.re O'C side of plenum 
Dm'rs oris 9 m a 6 6 m x 3 m (height)Romtmeaue Room temperature O*C 
L 1759m x6m x3 m ( eight)Dim 

c 
ensions 4.8 m x 4.2 m x 2.8 m (height) 

Jhs 1.VP0.1 1 ') mm4 

Re!,-,gera:von capacity 45 427 w-.its at -5C suction (155 000 BIu/h) Insulation 150mm 
Aui.i zry lan 2 fans - 1650 Ls (3500 cim) at 35 mm static head Refrigeration capacity 8350 watts at -5"C suction (28 500 Btu/h) 
N B Pallets to be handled by pallet jack. as passageway between cooling and Auxiliary tan 570 Us (1200 cfm) at <1 mm static headstorage areas would nave to be Increased to 5 metres for forklift operation. N.B. For peaches, the cooling time 2 be approximately 6 hours. Refigeratoncapacity could be reduced to 5275 watts. 

http:eoeratr.re
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T • - 7.5 m 1.5q 

----- ........ ,_
0750. ~~ m 

L. 
 m .5m 0.6m 0.5 

Gm 7
 

CD ii 
ill1 illt Ill__ 

Plenum dotal 

.!_ -i .Design 8 

3.9. Cooling 16 pallets peaches !n 12 hours (fruit In Mayer trays)Design 7
Cooling Room temperature OC8 pallets lettuce In 8 hours Dimensions 7.5 m x 6 m x 3 m (height)Room temperature o"C Insulation 150 mmDimensions 6 m x 3.9 m x 3 m(height) Refrigeration capacity
Insulation 150 mm 

31 000 watts at-5"C suction (106 000 Bttuh)
Auxiliary fan 2 fans - 1890 is (4000 cfm) per fan at 7 mm static headRefrigeration capacity 20 000 watts at -5"X?s.ulion (70 000 Btu/h) N.B. Auxiliary fans are offset on top of pienums to allow better airreturn behindAuxiliary fan 3780 Is (8000 cm) at 25 mm static head the FDC above. 
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!_55 I o. l. 

F-1I0- H.pIo1 
palt 1 tsrCooling iedpoueIF0 hour 0s 

AA
 
Storage 26 pallets on floor or 46 pallets on racks 
Room tempetature 7"C
 
Dimensions 15.6 m x 9.6 m x 4.5 m (height)
 

Insulation 75 mm
 
Refrigerationcapacity 64 478 watts at -2'C suction (220 000 Bturn)
 
Auxiliary fan 2 fans - 3780 s (8000 ci) 
 per fan at 20 mm static headM 
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STRAWBERRY INDUSTRY REVIEW - N E V1 Z B AL AU D 

1st draft 30 March 1993 

Background 

The strawberry industry is well established and has a strong preference to continue without 
marketing or formal organisational structures. A free enterprise approach has successfully 
operated in the past with this industry and it is intended that this situation continues. 
However at the Berryfruit Federation conference of 1992, it was voted that a focus group 
be es:ablished to co-ordinate strawberry matters and especially research and development. 
The Berryfruit Growers Federation and the NZ Berryfruit Propagators Ltd are presently 
the focus groups for the strawberry industry. 

Industry statistics 

Area and grower numbers over time 

Year Grower Area 

Nos. Ha 

1984 275 

1985 311 

1986 312 

1987 299 210 

1988 226
 

1989 199* 

1990 194* 

1991 199 193* 

1992 218 197*
 

Although the area has not increased, plant numbers per hectare have increased since 1988. 



2 District Distribution 1992 

District 

Auckland 

Waikato 

BOP 

Hawkes Bay 

Taranaki/Wanganui 

Sthn Manawatu 

Wairarapa 

Nelson 

Canterbury 

Sth Canterbury 

Otago 

Southland 

3 Size distribution (1992/93 data) 

Size (ha) No of 
growers 

0-0.49 113 

0.5-0.99 41 

1-1.99 32 

2-4.99 25 

5-9.99 2 

10+ 3 

Total 216 

P2 

Area 
Ha
 

85 

14 

*6 

12 

5 

31 

2 

5 

15 

13 

5 

3 

http:0.5-0.99
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4 Plant production 

There are 6 commercial plant growe., growing plants in 1992. A Strawberry Paunner 
Scheme established by the Berryfruit Growers Federation in 1985. The present Registrar 
of the scheme is G Langford of HortResearch. Distribution of these plants by varicty in 
1991 and 1992 was as follows: 

STRAWBERRY RUNNER PLANT NUMBERS 

Variety 1991 1992 

Aiko 189050 182190 

Aptos 318775 538000 

Brighton 35200 

Chandler 251900 219400 

Cruz 8250 

Donna 53900 21500 

Douglas 34725 34000 

Fern 28400 19100 

Mrak 1000 

Orion 190600 98500 

Pajaro 9968809 12502797 

Parker 75125 121500 

*Redgauntlet 340000 120000 

Santana 3700 

Soquel 16375 

T44 33500 

*Tioga 625600 520000 

Tristar 500 

Tustin 40500 

Totals 121,104(9 14450987 

* listmated from parent plant numnhe., 
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5 Exports 

5.1 Fresh export trends 

Year 

1987 

1988 

1989 

1990 

1991 

1992 

Volume t 

752 

777 

867 

857 

1045 

1165 

Value FOB $m 

5.62 

4.76 

5.58 

5.34 

7.03 

7.24 

Value/kg 

$7.47 

$6.13 

$6.43 

$6.23 

$6.72 

$6.21 

5.2 Country distribution 

To ,ls 

Country 

Australia 

Bahrain 

Canada 

United Kindomr 

I long Kong 

Japan 

New Caledonia 

French Polynesia 

Saudi Arabia 

Singa-orc 

UISA 

Tolal No. 
(Cuntries 

1991 

1045t $7030627 

% $fkg 

19 5.70 

2 5.93 

3 7.69 

27 6.38 

10 11.75 

2 6.36 

I 7.13 

12 6.78 

19 5.61 

22 6.72 

1992 

1165t $7239619 

% ai/kg 

4.6 5.76 

1.0 5.42 

3.9 7.06 

2.0 10.23 

26.3 6.49 

4.3 10.7:, 

2.0 6.14 

1.1 6.67 

1.3 6.77 
10.0 5.1 1 

41.1 5.61 

32 6.21 
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World production 

Obtaining reliable statistics of production from many countries is very difficult. One 
attempt at this was carried out at the USA National Strawberry Conference in 1980. At 
that time producion estimates were as follows: 

Country Production in000 tonnes 

USA 224 

Japan 115 

Mexico 110 

Poland 100 

Italy 74 

France 57 

Yugoslavia 56 

United Kingdom 50 

Gemiany 49 

Netcilands 32 

Bulgaria 30 

Belgium 25 

Hungary 21 

Canada 19 

Czechoslovakia 15 

Denmark II 

Norway 10 

Spain 8 

Greece 5 

Lebanlon 5 

New Zealand 4 

Australia 3 

Finland 3 

Islael 2 

It is likely that a nunher of chaniges have oCCUricd since this tine and South American 
couulies in particular aie likely to be signiticanl pi)thicers. 
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SWOT analysis 

Strengths 

Well known
 
Widely liked
 
NZ Xmas tradition
 
Easy to enter in small way
 
Positive attitude to R&D
 

-Well supplied variety stream
 
Well organised plant production
 
Sophisticated production and marketing systems
 

Weaknesses 

Easy entry therefore tendency to oversupply at peak periods 
Lack of a specific strawberry industry organisation 
Lack of knowledge on changing consumption patterns 
High labour input required 
No control over information flows 
Poor quality (eating and appearance) of much of the fruit sold on local market 
Low profitability margins 

Opportunities 

Export niches 
Expansion of NZ consumption 
Year round production 
Better tasting varieties 

Threats 

Pacific rim countries producing in NZ season with cheaper labour 
Lack of sufficient new developments to maintain competitive advantage 
Iligher yielding varieties planted without consequent market expansion 
Loss of Methyl Bromide 
Competition from other berryfruits 
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Industry Plan 

Key strategies 

Development of a wider industry base 

At present the industry is very vulnerable to further erosion of it's traditional 
export markets of USA and Japan. The significance of Auckland as the major 
production region especially for export does leave the industry vulnerable to 
c!imatic disasters (such as a tornado) or to the lack of suitable soil sterilant 
materials when there is no other major production region. A second major region, 
when targeted at the strength of that region, would spread the risks. However any 
additional production must be aimed at new export niches or increased domestic 
consumption. 

Possibilities include: 

Mid summer and autumn production in Canterbury
 
Organic production
 
Holiday resort seasonal production
 

2 	 Improvement of profitability 

Increased profitability in strawberries could be achieved through: 

2.1 	 Increasing prices 
2.2 	 Reducing production costs 
2.3 	 Increasing productivity which does not adversely affect prices or production 

costs 

3 	 Maintaining production capability 

The planned phasing out of methyl bromide poses a threat if satisfactory 
alternatives can't be found. 
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Research and Development priorities 

The research and development programme is targeted at the industry goals. More 
specifically, the areas that are rated as important that will lead to these being satisfied are 
(not necessarily in order of importance): 

I 	 New variety development
 

There are two specific targets for this programme.
 

a Development of varieties with better flavours, harvesting and grading
 
characteristics for traditional markets 

b Development of varieties suitable for development of export opportunities in 
non traditional areas especially mid summer to late autumn and through pest 
and disease resistant varieties suitable for organic production. 

2 Better use of existing knowledge 

Many basics of plant management and fruit production methods are known but 
their application is not always widespread. Technology transfer systems that 
ensure wider application will lead to a more efficient industry. 

3 Lower labour costs for harvesting and grading 

This includes systems for improved labour performance, harvesting and grading 
aids 

4 Lower packaging material costs 

Includes alternative packaging and ideas which recognise international trends in 
waste disposal. 

5 Improved appearance and flavour at point of sale 

Any products or handling and distribution systems that contribute to this goal is 
expected to lead to increased demand and improved prices. This will need to 
include technology transfer programnies which will ensure adoption by growers 
and the (listriblution chain. 

6 Developmnent of organic pmduction systems 

It is expected (hat this will be a largely commercial development. However aspects 
)f organic production could be of' long lerm benefit to the whole industry. 



7 Methyl Bromide alternatives 

Both alternative materials and alternative ways of achieving the same objective 
without the use of chemicals are encouraged. 

8 	 Improved plant quality 

Plant quality is the basis for the efficient production of quality fruii. Improvements 

which lead to greater productivity, lower plant losses and lower pest and disease 
control costs are encouraged. 

Systems for satisfying industry goals 

Two main methods are used for encouraging research and development programmes which 

will satisfy the goals of the industry: 

Joint fundingS 	 Researchers may approach strawberry industry bodies for funds. 

programmes especially are encouraged
 

2 Specific researchers may be asked to carry out particular aspects of programmes. 

Research and Development Programmes in Progress 

I 	 Breeding Programme 

This is a joint programme between Turners and Growers (Michael Hill of Plant 

Genetics is presently contracted by Turners and Growers to carry out this 

programme) and HortResearch (Greg Pringle is the current breeder employed by 

HortResearch for strawberry breeding). NZBP currently contribute to this 

programme. 

2 New Market Development Programme 

This a jointly funded programme between AGMARDT and NZBP carried out by 

Geoff 	Langford of -lortRescaich at Lincoln. The programme is identifying 
varieties and production systems capable of production of high quality fruit suitable 
for export to Australia and Eastern countries from January to March in Canterbury. 

3 Modified atmosphere and heat treatment 

This is a jointly funded project between AGMARDT and the Auckland Berryfruit 
Growers Association. 

i//
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LIST OF SUBUICENSED STRAWBERRY PROPAGATORS 1993
 

Turners & Growers Ltd
 
P.O. Box 56
 
Auckland Ph 09/3774720 Doug Robertson
 

VARIETIES: 	Aiko, Aptos, Brighton, Chandler, Douglas, Donna,
 

Fern, Pajaro, ParKer, Redgauntlet, Santana, Soquel,
 

Tioga, Oso 	Grande, Orion.
 

John Macmillan
 
Beach Road
 

Ph 07/5490631
Katikati 


VARIETIES: 	Chandler, Pajaro, Tioga, Redgauntlet, Parker,
 

Oso Grande, Selva.
 

Peter Robson
 
Kapiti Kroppers Nursery
 
49 Lupin Road
 
Otaki 
 Ph 06/3647156
 

VARIETIES: 	Aiko, Aptos, Pajaro, Chandler, Parker,Tustin
 

Oso Grande, Selva, Tioga, Red Gauntlet, Irvine
 

Mrak, Donna, Tristar.
 

Roy Beecroft
 
Glencroft Gardens
 
Wrights Road
 

Ph 03/3183865 evenings
Sheffield 


VARIETIES: 	Aiko, Sonja, Red Gauntlet, Selva.
 

Bruce Shanley
 
Martray Road 
RD1 
Katikati Ph 07/5490070 

VARIETIES: Pajaro, Tiooa. 

Francie Perry 
P.O. Box 13051 
Onehunga Ph 09/6222350 

VARIETIES: 	Pajaro, Oso Grande, Fern, Selva, Irvine.
 

David Pugh
 
Cloverlea Road
 
R D 5, Palmerston North Ph 06/3548244
 

VARIETIES: 	Pajaro, Fern, Aiko, Tioga, Red Gauntlet, Aptos,
 
Irvine, Donna.
 


