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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 isstes 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 & 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, Potentiai 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 Al-6 : Vanilla - our most popular flavor,
Appendices A7-10 Vanilla and its place in history.
Appendices A11-12 Background memorandum on vanilla.
Appendices Al13-14 Where do vanilla beans come from ?
Appendices Al5 : Which bean ? (Vanilla bean varieties).

Appendices A16-17 The Vanillamark means real vanilla flavor.



Appendices A18-20 : Vanillamark gives 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 beans.

Appendices A24 : Nuick 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 infernal/individual bar wrappers fur a number of leading
Australasian brands.

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

Appendix Bl : 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 B1/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 (Inc) standards, as this



country is one of the leaders in setting such standards and exporting
organical’, grown products.

The appendices below cover New Zealand standards relating to -

Definitions . Permitted . Restricted . Inteiim animal health
remedies . Quasantire area . Prohibited . Location, conversion and
quality of iand . Residue or contamination levels in produce . Livestock
production . Poultry and egg production . Cropping . Vegetable and
fruit production . 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 Producess Consumers
Council (Inc) - Certified Bio-Gro Organic
Production Standards.

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

The appendices below illustrate -

o 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 th': sectce has
considerable untapped export potential.

Appendices D1-13 . The Oil Company’s "Aromatherapy consumer
information/ promotional brochure”.

E. Forced Air Cooling of Selected Export Fruits/Vegcetables

Extracts from the Australian publication below on "Forced air
cooling/design of forced air coolers” could be of considerable interest to
those identitics contemplating export of "quality/high value” export
vegetables in particular.



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 strawberiy 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 considerable distance from these markets".

Appendices F1-10 New Zealand strawberry industry review
(draft; March 1993)
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‘/ anilla has gotten an un-

deserved reputation as the
“plain” flavor, perhaps because it
is so pcpular and is used in so
many food applications that peo-
ple have started to take it for
granted. In fact, vanilla is far from
plain. It is a coraplex, natural fla-
vor whose production is as labor
intensive and exacting as making
finie winne—and as time consum-
g, 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 {s aimost
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-
ccls 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 creamn (about 44%).
Retail sales of extract for home use
accounts for 22% of natural a-
nilla. Seventeen percent is found

e
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Vanilla—
our most popular flavor

FRAN LaBELL, Eastern Editor

(PHOTO COURTESY OF VANILLA INFORMATION BUREAU, INC.)
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in cola beverapes and another 17%
is used in confections, baked
goods, alcohclic beverages, and
other food products.

Ice cream favorite

Despite the profusion of ice
cream flavors available today,
Americans still choose vanilla ice
cream 31% of the time. Nearly 403
million gallons of vanilla ice
cream are consumed each year
According to FDA Standards of
[dentity for ice cream, vanilla ice
cream must fall into one of three
flavor categories. Category [, called
Vanilla Ice Cream, must be fla-
vored with pure vanilla. Category

11, Vanilla Flavored Ice Cream, is
flavored with vanilla-vanillin ex-
tract. The vanilla-vanillin extract
may contain l-oz of synthetic va-
nillin for one fold of natural vanilla
extract. Category IIl, Artificially
Flavored Vanilla lce Cream, ap-
plies to a flavor that is more than
50% artificial. About 20-25% of
vanilia ice cream is Category 1.
About 45-50% is Category 11, and
about 25-35% is Category I11.
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 niember to
chocolate, for which it supplies
roundness, adds mellow back-

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 in
sweet 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 sugar does not
play a functional role, such as a
bulking agent. The amount of




A3

\

INGREWIEN | HANUBUUK

J VANILLA

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 ot usage levels. When
vanilla levels are increased, it re-
sultsin amore pronounced vanilla
flavor, but it does not produce
harsh notes or off-notes. The op-
timum usage levels to achieve the
desired flavor levels in individual
systems should be detenmined 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 sweel focds, 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 fla-
vored with vanilla. In savory
dishes, vanilla provides smooth,
rich background flavor notes and
enhances food flavors. Vanilla has
been combined with ingredients

(P1oto courTESY OF ViRGinIA DARE ExTracT Co.)

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
arcas 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 ceast 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-
ple consider the world's finest It is
called Bourbon vanilla because
Reunion, a former French 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 In-
donesia, Tonga, Tahiti, and Mex-
ico.

_ 9



HNNGNEWIZIN | AANUDUOUTN,

/ VANILLA

A4

Aztec Indians of Mexico were
the first people to use vanilia as an
edible product They gave the best
beans to their ruler in tribute, and
when Cortes explored Mexico for
Spain in 1518, he observed Em-
peror Montezuma drinking a
chocolate beverage flavored with
vanilla from a golder goblet Aztec
herbals prescribed vanilla as an
ingredient in a strengthening, re-
vitalizing elixir. The Spaniards
brought chocolate and vanilla
back to Europe and drinking choc-
olate beverages flavored with va-
nilla became very popular. In Eng-
land, the apothecary to Queen
Elizabeth I endorsed vanilla alone
as a flavoring and the Queen be-
came very fond of it

Mexico was the only source of
vanilla for 300 years. Attempts to
grow the orchid in other lands
with compatible climates were
eventually successful, but the
plants never produced a vanilla
bean. In 1836, a Belgian, Charles
Morren, noticed that Mexican va-
nilla flowers were pollinated by the
tiny Melipone bee, which was not
found outside Mexico. He realized
that the flowers could be hand
pollinated and thus made it possi-
ble to grow vanilla beans in other
countries.

Costly process

The cultivation and processing
of vanilla beans is an expensive
and laborious process. Flowers of
the orchid vine which produce
vanilla are only open for part of
one day and only appear during a
two-month period—when work-
ers must visit the vines each day.
Each flower which is successfully
pollinated grows to a pod 6-10"
long in about 6 weeks. The pods
are ready for harvest after about 9
months.

The green beans must be cured
properly to develop vanilla flavor
and aroma. In the Bourbon vanilla
bean growing islands and in Ta-
hiti, the beans are immersed in
hot water to start the curing proc-
ess. In Mexico, they are heated in
ovens. Beans are alternately dried
in the sun and wrapped in

blankets to allow them to sweat for
3.6 mo for the fermentation proc-
ess to progress properly.

Blatechnology studies

Scientists specializing in bio-
technology have been working for
several years with vanilla plants to
improve and optimize the vanilla
flavor. They use tissue culture
techniques to propagate vanilla
plant cells with desirable flavor
characteristics. They are studying
the flavor precursors in the plant
material with an objective of devel-
oping plant cell cultures which
produce vanilla flavor compo-
nents.

Vanilla buyers look for beans
with high vanillin content be-
cause vanillin is one of the major
contributors to vanilla flavor. High
vanillin 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
25% or less moisture (further evi-
dence of proper curing). There is
less chance of the beans becoming
moldy in transit or storage if the
moisture content is low. Properly
cured beans will keep for several
years.

U.S. vanilla supply

Vanilla producers in the United
States import about 70% of their
beans from the Bourbon vanilla
bean growing islands. Bourbon
beuns are noted for their flavor and
quality. In 1986, 70% of the Ameri-
can supply (1,541,391 1b) was

Bourbon beans. Indonesia sup-
plied 28% (624,850 1b). Indone-
sian beans (sometimes referred to
as Java beans) are less expensive
than Bourbon beans, due in part to
inconsistency in vanillin content
from lot to lot They also yield a
smokey flavor note due to curing
over wood fires.

Most of the world's vanilla beans
are produced by orchids from the
species Vanilla planifolia Andrews.
Tahitian plants (producing about
0.1% of the beans imported into
the U.S.) are from the species
Vanilla tahitensis Moore and pro-
duce beans with a diffevent chem-
ical composition. Tahitian beans
are claimed to have their own dis-
tinctive flavor with a very flowery
character and a pronounced he-
liotrope 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 1b or 0.1% of
the U.S. supply Mexico is now
developing its vaninu bean pro-
ducticn because it is considered a
valuable income producing crop.
As evidence of that, they exported
about 10 tens in 1987.

While the quality of vanilla
beans from Mexico is considered
acceptablc, vanilla extracts from
Mexico are not. FDA has cau-
tioned against using extract from
Mexico because some is adulter-
ated with coumarin (banned as a
carcinegen in the U.S.). Consum-
ers who travel to Mexico and are
enticed by the low prices of vanilla
extract there are discouraged from
buying it because of the possible
adulteration.

Vanilla extract producers in the
U.S. make their extracts from
beans of either one source or from
blends. Beans are a natural prod-
uct which vary according to local
soils, weather conditions, and cur-
ing processes, and therefore yield
a variety of flavor notes. Some va-
nilla producers use only Bourbon
beans. Others make Bourbon va-
nillas as well as vanillas from a

|
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blend of beans from different
sources. Hundreds of blends are
possible and producers can create
whatever blends a food processor
may desire in flavor.

Vanilla extract is generally made
by a percolation process. Beans are
chopped into fine pieces and a
menstruum of ethyl alcohol and
water is circulated through them.
The menstruum is pumped
through under controlled temper-
atures and pressures. The process
takes place in a sealed chamber to
conta:n the delicate volatiles. Gen-
tle processing conditions are im-
portant to optimize flavor.

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

gle-fold vanilla must contain 35%
alcohol by 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 venilla has the
extractables from 26.7 oz of va-
nilla beans and 3-fold vanilla has
the extractables fror 40.05 oz.
Direct percolation is used for
single, double, and triple fold va-
nilla. With more concentrated va-
nillas, a concentratien 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.

(PHOTO COURTESY OF VANILLA INFORMATION BUREAU, INC.)

phobic but they are soluble in
alcohol. Vanilla extract is an ideal
form of natural vanilla flavor to use
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 in food is for visual
effectin 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 foans of vanilla flavor.
Vanilla is the only flavor with a
federal Standard ot ldentity. Sin-

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 vanilla beans or vanilla
oleoresin or both on a carrier (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, the powder can
be used to disperse the flavor uni-
formly throughout the system.

Vanilla-vanillin extract consists
of vanilla extract plus added vanil-
lin. Not more than 1 oz of vanillin
may be added for each fold of

vanilla extract. One ounce of vanil-
lin added to a single-fold vanilla
makes a 2-fold vanilla-vanillin ex-
tract. Two-fold vanilla extract with
2 ¢z of added vanillin is a 4-fold
vanilla-vanillin extract.

Artificial vanilla flavors may or
may not ccntain any natural va-
nilla extract They are often based
on vanillin and/or ethyl vanillin.
Flavorists use their artistry in
choosing many flavor comj 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
1977, beans were selling for about
$12/1b under a government mar-
keting plan. A combination of cur-
tailed acreage, economic condi-
tions, and bad weatherin 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 shotup as a
result, with Bourbon beans at a
high of $55-70/1b in 1980. U.S.
imports for 1978 were close to
1000 tons. In 1979, it slipped to
500 tons and in 1980, it hit a low of
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




the current price of Bourbon va-
nilla beans is about $37/1b. Some,
but not all, formulations have re-
turned to using vanilla extract.

Certification program
The vanilla industry has a certi-
fication program for food proces-
sors wishing to tell the ~onsumers
about the flavoring in their prod-
ucts. Vanillamark is a syinbol
which can be displayed on retail
products and states that they con-
tain "100% Real Vanilla from
Bourbon Beans.” Products are
qualified to use the mark by the
Vanilla Information Bureau in
New Yok City, which represents
Univanille International. This or-
ganization is composed of the va-

illa growers of Madagascar, the
omores, and Reunion—growers
f Bourbon vanilla beans.

To apply for the Vanillamark, the
ood processor certifies that the
anilla in a particular product
omes from pure vanilla extract or
crvder made from Bourbon beans
r the Bourbon vanilla beans
hemselves. A supplier invoice for
he vanilla being used in the prod-
ct must be sent to an indepen-
ent accounting firm which will
reserve confidentiality. A 4-oz
ample of the vanilla used in the
roduct is sent to the Vanilla Infor-

ation Bureau, which has it
ested by an independent labora-

tory.

An analytical method for testing
the authenticity of natural vanilla
extract has been developed. The
method is capable of determining
the origin of the vanillin in a va-
nilla extract or product, 2ncording
to a published description of the
test. The SIRA method is de-
scribed in an article, “Isolation
and Stable [sotope Ratio Analysis
of Vanillin,” by Patrick G. Hoffman
and Mary Salb in the Journal of
Agricultural Food Chemistry (Vol.
27, No. 2, 1979, pp 352-255). Food
processors who fulfill the condi-
tions are awarded the certification
and permitted to display the Vanil-
lamark symbol on their product’s

i [ S

e g ~

(PHOTO COURTESY OF VANILLA INFORMATION BUREAU, INC.)

package.

Additionally, the applicant
agrees that when the methodology
is developed, the Vanilla Informa-
tion Burcau can pick up retail
product samples without notice
and have them tested for the in-
tegrity of their vanilla content by
an independent laboratory. The
methodology for testing for vanilla
in finished products has not yet
been perfected.

Further information on real vanilla and the new Vanillamark
program is available from the Vanilla Information Bureau,

Inc., 928 Broadway, New York, N.Y. 10010

From Bourbon Besns
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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 aﬁ
exotic aroma. Not dnly was vanilla considered a wcaderful
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

Spwnserer Dy U .l‘;»\Nll LEINTERNATIONAL L anddly groweees of Madagascar, /‘5
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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 blosscms.

Shortly after Morren's discovery, the French started to
cultivate vanilla on many of their islands in the Indian Ocean,
Zast and West Indies and French Oceania; the Dutch planted it in
Indonesia ond 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 availahle. 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 Philedelphie.
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 mainiy 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 naturai 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 synthesized commercially from
clove 0il, 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
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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 Drug Administration
established standards to protect the integrity of pure vanilla
extract, and many manufacturers of h:gh 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-cne 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 uvse
arcificial vanilla by studying thc ingredient statements.

Quality conscious companies that are insfsting 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 vaniila producers. Bourbon vanilla,
incidentally, is no relation to the whiikey. 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 c¢f Africa.

* The product of the Madagascar area is known in the vanilla
business as "Bourbon vanilla." This takes its name 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
artificiality but consumers often overlook it.

* Fortunately, American consumers will soon have an easy

time identifying those high gquality products (ice creans,

yogurts, cookies, cakes, etc.) which contain real vanilla. The

Soonsorad sy UNEANILE xr'IU’ ATONAL - Yandia grzeers of Madagascar, / ! 7
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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 creém," but
rarely spell that out. Unfortunately, vanilla the exotic flavor
takes an undeserved rap.

* Smell a vanilla bean or a pure extract of vanilla and
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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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 supply of vanilla. To
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 vines.

* 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 hint of their
characteristic flavor and aroma.

* Once collected, the fermentation or curing process bhegins,
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.

Ipenserag by GNIVALILLE EERENALIONAL  \andlr growers of Aadagascar, )q
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* At that point the beans are wirapped by night in blankets and
put in sweating boxes to drain the.r 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.

* Ther, 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.



RODU —ERS
\”“v o
3100% A
¥ REAL N

\vanija,

From Bowrbon Beans

LNHHA ENH)RMAT!ON BUREAU, INC.

RSP AU UK GRS USA AR S PR Fi> b ot Yo ol 03 Ly 0 L B - ey o223 00 i 0 A KPCAT AL AT DSV K3 Tre w6 o i |
DADWAY »~ NEW YORK, MmEWw "CRK 19010 ¢ 212-420-9364 THF UANILUAMARY,

CONTACT: ALISON GREENE

WHICH BEANS?

There are various types of vanilla beans on the U.S. market
today. Here is a rundcwn:

BPOURBON: This is the trade term for beans from the Indian
Ocean producers {Madagascar, Reunion, and The Comores). Because
this area producec 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: Thece 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 differcnt species of
orchid than the other beans of commerce. It is a fatter and
moister bean, but the moistness is water, not £f£lavor 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.

SOt Gy URBASIHT D INTEEATIONAY - Sl g nlsufM)(‘)gm i, ) /
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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 Vvanillamark 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 "l1's." Retail product

Sponsorec e UNIVANTLLE INTESNATIONAL  Lanidla g sers of Aadagascy, .
Qo 100 Comotes - A “earnn SOuice Ot amilly
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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.

25
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'ANILLAMARK

by Elise Herner
Associate Editor

Kroger, the
nation’s second
largoes! supor
marke! chain, has
become the lirst
lirm to display
the new Vanilla-
mark onits
Doluxe Natural
Flavor ice Cream.

REPRINTED FROM

DAIRY FIELD

DALY LILL(Y MAY 19%7

Vanillamark

Gives Products Competitive Edge

Products possessing the new mark must use 100%
“real” vanilla extract

is important “business.” While

some manufaciurers put a great
deal of time and money into creat-
ing unusual and exotic flavors other
companies invest their resources into
perfecting the taste and quality of
the more basic flavors.

The most popular ice cream lavor
in the United States, 1s perhaps the
mosi basic of all — vanilla ice cream.
According to recent statistics in The
Latest Scoop. published by the Inter-
national lce Cream Association
31% ol American ice cream con-
sumers in 1986, named vanilla their
number one choice imong ice cream
Navors. Hard to believe in a time
when  literally
thousands of ex-
otic flavors sat-
urate our mar-
ket? Not really.
Vanillaice cream
has been around
as long as ice
cream atsell has
been  around
And  although
consumers  will
continue to be
scduced by doz-
ens of fantastic
Tavor concoctions, there remains i
loyal market for good ole’ vanilla,

While some may claim that vanilla
is vanilli there is a large scale pub-
licity and advertising  campaign
headed by Univanille International
national. that would heg to differ.

Univanille International the mar-
ketingorganization of Madagascar-
arca vanilla growers is sponsoring a
major promotion centered around
the new and updated Vanillamark.

The new mark strongly resembles
the old ™ 1% real”™ trademark, spell-

In the ice cream industry, flavor

ing“vanilla” with two vanilla beans
for”I's” and an crchid flower doting
the”i” However, the new registered
certification mark has been updated
with 4 new oval design and slogan
that reads: “Vanilla Producers
Award.” indicating that the prod-
ucts possessing the seal have met
caretully regulated requiremenis.
The new Vanillamark progran: is
designed to be more meaningrul for
manulacturers as well asconsumers
because it will have stricter require
ments This time the vanilla must
notonly be”100% real” butall Bour--
bon. Prior to the new program,
manufacturers could receive the old
Vanillamark simply by, showing
proofl that it would be used on a
Category lice cream package. What
this meant was products could claim
to be using 100% real vanilla and in
actuality be using artificial vanilla

. or a combination of real and artifi-

cial flavoring

The original Vanillamark is no
longer valid and Univanille Inter-
national has required that it be re-
moved -unless the user re-applies
and receives certification under the
new regulations. Licensing of the
new mark will be based on analysis
of the extract being used and the
program will have a lollow-up sur-
veillance procedure in which fin-
ished products which have been
awarded the mark, will be picked up
periodically without notiée and
analyzed If at any time the vanilla
in the product does not match the
quality of the first sample submit-
ted. manufacturers will be required
to remove the mark In addition to
supplying a sample of extract, ap-
phicants must also include it copy or
the supplier's invoice for the vanitla
bemng used in their specilic prod-

5
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ucts Tomaintain complete conliden-
tiality, Univanille has appointed an
independent accounting firm 10 re-
view these invoices

While the note of seriousness at-
tached to the program is indeed in-
tentional users of legitimate 100%
Bourbon vanilla will have no trouble
getting permission to use the Van-
illamark assures a spokesperson for
the Vanilla Information Bureaw. the
U.S. representative agency for Uni-
vanille International

Also, the Burcau will give all
manufacturers the opportunity 1o
re-submit entries if their original
application is rejected However,
there is non-refundable application
fee of $200. " We want everyone who
uses a real Bourbon vanilla to have
the competitive edge the Vanilla-
mark affords At the same time, for
the sake of consumers and respon-
sible marketers we will make every
effortto reserve the mark for the real
thing” expluns the Bureau

Q Wharwill this entire Vandlamark
promotion encompass ”?

A, Product possessing the new
mark will benelit lrom extensive
publicity support beiny provided by
the Vamilla Information Burcau
The campagin .omed atatracting
attennion about “real” vanillic will

include placing four color adver-
tisements during 1987 in the follow-
ing consumer publications: Bon

Appetit. Woman's Day. Redbook.
Ladies Home Journal and McCalls
Alsa, five different trade publications
will carry a fourcolor advertisement
targeted at manufacturers In addi-
tiorw the Vanilla Information Bureau
will prepare and distribute six food
feature news releases to the food
editors of more than 800 daily U.S.
newspapers and will work closely
with syndicated food columnists to
encourage more to be writlen or said
about the vanilla "story.”

Q How will a company/product
possessing this seal of approval” benefir?

A. The Vanillamark is an oppor-
tunity for manufacturers to show
customers that their producys) is
made from the best ingredients, in-
cluding 100% real vanilla 1tis more
than just a registered certification
mark butan award as well given io
only it select circle of products which
comply to strict standards

Asthe Dairy Industryis wellaware
there 1s o definite market for high
quahty “real” ingredients which
appeal 1o consumers looking Tor
supenior taste and trying o cat

“naturally” at the same ume.

Q What are the imponant differences

benween real and anificial vanilla fla-
voring ?

A. Creating real vanilla extract is
a labor of love. Belore the wvanilla
bean can he picked offof the vine, it
takes an entire seven years of plant-
ing and cultivating the plant The
vianilla bean is the fruit from an
orchid plant which can only be
grown in tropical climates such as
thut of the Madagascar-area, where

80% of the world's real vanilla

comes from

Pure vanilla extract is more ¢x-
pensive than artificial vanilla Na-
voring since every step of the pro-
duction process is done by hand
Afterthe bean has been hand-picked.
it is percolated with alcohol to be
converted into vanilla extriact

While the main flavor constituent
of a vanilla bean is vanillin, the
bean also contains 100 or more
other flavor constituents which con-
tribute to the mellow, well-rounded
taste of 100% rcal vanilla Syn-
thesized vanillin, which is created
in a laboratory, is usually created
from cither coal tar or a liquor by-
product of woodpulp. Synthesized
vanillin lacks the 100(+) Navorcon-
stituents which are presentinavan-
iHa bean

According to the Vanilla Infor-
mation Burcau real vanilla com-
plements other flavors For example:
The Vanilla Bureau's test kitchen
has found that real vanilla mellows
the tartness in tart fruits such asin s
lemon cake and contributes to the
sweetness of sweeter flavors such as
strawberries. explains a Burzau
spokesperson

Q How popularis the flavor of vanilla
and “what are the different products
which 1 is used in?

DAIRY FLELD. MAY, 193/
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Fllamark continued
)

A.I Vanilla is loved both nationally
and’internationally, Not only was
vanilla voted Americans favorite ice

im flavor in 1986 and in previous

ars according to the International
Ice Cream Association. but vanilla
ga2lso a popular tavor in many other

licious treats. These include:

purts, cookies, ice milks pud-
dings. baked goods. frozen novelties

ndies. eggnogs and of course,
inillu extract,

Q Which manufacturers have al-
eady applicd and been awarded licenses
squse the new Vanillumark ?

A. As of April I, 1987, 12 com-
yanies have been awarded licenses
%usa the Vanillamark for their prod-

ts. The Kroger Co. Glover's lce

edr Seligeo Food Corp.. Marion-
<ay-Reideo, Hendrie's Inc. Safeway
gores Inc. Jerseymaid Milk Prod-
gs. Inc. Bancroft Dairy, Weeks

airy Foods, Inc. Melody Farms,
varco's Gelato D' ltalia. and Ala-
]

mance Foods Inc These [2 com-
panies represent approximately 37
different products that will be pos-
sessing the new Vanitlamark, in-
cluding frozen novelties. vanilla ice
creant a wide variety of other ice
cream " flavors” ice cream bars and

sundwiches. yogurt sundae cups

and one application tor vhipped
cream from Alamance Foods in
Burlington. North Carolina.

Ken Kuhn, product manager ior
The Kroger Company.the second
lurgest grocery store chain in "
U.S.. explained that Kroger's main
reason for applying for the new
Vanillamark was“toenhance in the
consume:'s mind the real ingredi-
ents that go into our premium prod-
ucts. Just like we use the Real seal
for our dairy products, we hope that
the Vanillamark will separate us
from products thatcontain artificial
flavors and ingredients”™ Kroper's
Vanilla Yogurt and Vanilla. French

Vanilla and Neapolitan lee Creams
will possess the new mark on their
packages.

William C. Scott. president of
Alamance Foods Inc. expliained
his reasons for participating in the
progrant “We are trying to draw
attention to the fact that we are mak-
ing a premium quality product OQur
anproach was to come out with one
ol the best product’s we could and a
product as natural as possible. We
are hoping the Vanillamark will
add credibility to that fact”

The word is out that 100% real
Bourbon vanilla makes the dif
ference in both the products we buy
and those we make (or bake) our-
selves. The Vanilla Information
Bureau s hopeful several other
companies will apply for the new
and improved Vanillamark during
this year.

FOR FURTHER INFORMATION CONTACT:

VANILLA INFORMATION BUREAU,

928 BROADWAY

NEW YORK,

NEW YORK 10010

INC.

BEST AVAILABLE DOCUMENT
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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.S5. 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: 1If it seems to be a bargain, do your health a

favor and don't buy it!

soon e By BRATITCINTERSADIONAL - Lardla grover, of AMadagascar, /
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WHY PARTICIPATE IN TEE 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 "vVanilla 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.

Spom,ore sy DREALE LD NTTRDTOMAL Ve gro s of AMacagasoaar
Roumon, ana Jomeroy oalel oo o Lounce af sl el !
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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 1 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.

SOCS0r-a e cNEAMILLE TLPLTEDNAL - vanfa yrosers of Madagascar
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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 squésh or carrots.

Add a few drops of pure vanilla extract to vinaigrette
dressing.

To sweeten grapetfruit 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.

Ssomsored by UNIVANILLE INTERNATICNGAL vandla gro.sers of Madagascar
Raumon, ard Cormaes  aunet loading source of raal sanila B
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BEST AVAWABLE. RGOUMENT

Bottle of Pure Varxiia Extract

B
REDIT- COURTESY JF THE VANILLA INFORMATION BUREAU. INC. 424 Rrnswav New York N Y 10010
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Tasti Chewy Fruit Spiits are the €xcIling new way to enjoy
tie concentrated goodness of real pineapple, paw paw,
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REAL FRUIT

. UMETYANGO
UAL SALE.

e

UREALFRUIT;

LIME TANGO UME YANGO

UNRJWLS AND PEELS BEST
WHEN KEPT BELOW 20°C

INGREDIENTS

L%

FEACH PNEAFPLE}
MIIOCETAN SUSAR

Uncte Tobys Real Fruit Roll.Ups

YEGETASLE CL. are the shareable, tearabdle, snack that you
EMULSFER [471), unroll, peel and thew. anywhere, anytime.
FLAYDUR f .
k’(l{l))?ciﬁ)\q.olo Real apricots, s7-awberries, peaches, oranges. TRY ALL THE DELICIOUS VARIETIES

raspbernies, blackcurrants, bluebernes, Lmes,
apples. pineapple, plums or pears are used to
make Uncle Tobys Real Fruit Rolt-Ups. In fact,

»

FROM PROTIC! every Uncle Tobys Roll-Up contains more than Q
l:mlm umm TWICE 313 wn waight in real fruit, More than

1509 of real fruit was uted in making the 1259

of Rea! Fruit Roll-Ups in 1his container.

Uricle Tobys Real Fruit Roll-Ups are fun to eat ~—-—
the frust taste of Real Fruit RoR-Ups makes BLACKCURRANT RASPBERRY APRICOT
them ideal for lunch bores, 1nacks and aher
sthoo! treats

éﬁ

CUSTOMER GUARANTEE:
i you have any comments of questions abaut this STRAWBERRY ORANGE

pioduct of any oiher Uncte Tobys product, please
2 ﬁ&

phone our Customer Information Centre
Told Free D800 730123
K -ﬁ LUIME YANGO  BLUEBERAY

PN OF UN TOBYS ROLL-UPS:
CCLOUR [TURMERLC, 133) CLE TOBYS ROLL-UPS.
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OTECTIVE BACKING ©

BEFORE EATYNG. UNAOLLS & PEELS BESY WHFN KEPT BELOW ZD'CK

AL REA!FRUH

& ROLIAP

VVHEN REFT BELOW 20°C. HOT FOR INDIVIDUAL SALE. PEEL FRGi 7R
A PROTECTIVE BACKING BEFORE EATING. UNROLLS & FEELS BEST \WHEN KEPT BELDW 20°C. HOT FOR INDIVIDUAL £~

1 WHEN KEPT BELOW 206°C. NOT FOR it{DIVIDUAL SKLE. PEEL FROM PROTEcnv

'PROTECTIVE BACK!NA
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Internal/individual

ar wrapper i.e. printed
" gsee through " cello-~
phane with bar code
allowing unit/picce
sale; product packed
flat with support

liner

<

Internal/individual

bar wrapper i.e. printed
paper with internal foil
laminate; product rolled
with plastic seperator
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PHCNE SWRAArUs are prinica on recycled paper, which greatly reduces the use of energy, wood
and water, as well as the resulting pellution of the paper making process. Because no suitable
New Zealand recyeled paper was available, the New Zealand Biological Produce: : Councit has
used Australian reevcled paper a2t a 20% extra cost.

The New Zealand Biological Preducers Council is conscious of the economic and energy
consumption absurdity of freighting paper from Australia. across the Tasman Sea, to NZ - a
Paper cxporting country,

The New Zealand Biological Producers Council hopes that by the time the next review of the
Standards is produced. it willbe printed on paper recycled in NZ, from NZ post consumer waste.

The Bio-Gro logo and symbol are registered
New Zcaland Certification Trade Marks.

Additional copics of these Standards may be purchased from the NZ Biological
Producers Council, P.O. Box 36-170, Northcote, Auckland 9, New Zealand.
Write for bulk discount rate.

Prices for single copics, postpaid, are:

Within NZ

Standard post: $5.00

Fast post: $6.00
All overseas countries

Surface mail $6.00
Aimmail....

South Pacific: $6.00

Rest of the world: $7.00

Copyright: New Zealand Biological Producers Council, 1991.

Save for fair comment and review, no reproduction of the material in this
booklet is permitted in any way whatsocver,
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1.0

1.1.6

Definitions:

Organic agriculture - which includes such terms as biological hus-
bandry. eco-agriculture, natural, sustainable and bio-dynamic, seeks to
produce food of optimum quality and quantity, and to manage productive
ccosystems 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:

Foster beneficial processes and interactions that are naturally occurring in
agro-ccosystems - thus encouraging a farm's internal mechanisms to
achieve stability rather than relying heavily on external control measures.

Reduce external control to the absolute minimum required for maintain-
ing 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.

Achieve cycles/flows of nutrients and materials that have as few losses as

possible. This requires the conservation and re-cvcling of nutrients and
organic material.

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

Minimisc any deleterious environnental effects of particular manage-
ment practices.

Therefore, appropriate stocking rates, consideration of animal welfare,
sound rotations using diverse stock and cropping strategies with the
extensive but rational use of animal 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.

Standards.

Means the Standards for certified Bio-Gro organic products of the New
Zcaland Biological Producers Council (Inc.).

These Standards are subject to constant review, Page 1
but otherwise remain valid until 31/12/92.

Copyright New Zealand Biolog}cal Producers Council (Inc).
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1.9.4
1.10
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Means the New Zealand Biological Producers Council (Inc.) and its
authorised agents.

TFOAM.

Means the International Federation of Organic Agricultural Movements,
Trade mark.

Means as the cise may be cither NZ certification trade mark Bio-Gro logo
and/or NZ cenification trademark Bio-Gro.

Licence.

Meuns the certificate in the form of an annual licence granted by the
Council to the manager or producer to vse the Council s trade mark.

Product / produce.

Mcans any item or activity of any kind which may qualify for a license 10
use the Council’s trade mark.

Production.

Meansthe creation of any item or the result of any activity which is or may
be intended to be a product licensed to carry the Council’s trade mark.

Manager / producer.

Means the person in charge {whether owner, manager, sharcholder, ctc.),
of acentified activity of any kind which may qualify for a license to use
the Council’s trade mark, who shall:

'lmvc control of the day-to-day operations certified by the Council
have been present at the inspection

sign the application and property questionnaire

sign the annual licence, any contract and statutory declaration.
Certified / Certilication.

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

1.13

1.14.Z

M dn \Td T

Means a property or product of that property either whole or
processed that has met the requirements of these Standards (over
a 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.

Transition Bio-Gro.

Means a property or product of that property either whole or
processed, that has completed the conversion period as defined
in these Standards, has satisfied the Council’s requirements for
inspection 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.
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, or
parturition in animals. This conversion period may be
individually varied at the Council's discretion.

Partial certification.

Means a designated portion of the property that may be awarded
certification, 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,

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.

Page 2

These Standards are subject 1o constant review,
but otherwise remain valid until 31/12/92.

Copyright New Zealand Biological Producers Council (Inc).
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These Standards are subject 10 constant review,

but otherwise remain valid until 31/12/92.
Copyright New Zealand Biological Producers Council (Inc).
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1. 16

1161

1.16.2

1.16.2.2

raratet 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. hreed or cultivar characteristics. Unless a departure has been
authorised in writing by the Council, such parallel production is prohib-
tted. Special conditions apply to paralle} processing. (See section 10).

Permitted:

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

Manureand composts - cycled internally. Manures both solid and liquid,
composts and plant material produced on the property.

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

J6.2.1 Al materials with the exception of mulches have gone through an

acceptable hot composting pracess before use.

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

16.2.3 That mulching materials which come from an acceptable source are

documented as free from all prohibited materials.

-16.2.4 Manures and mulching materials from factory type animal production

may be excluded in the future. A revicv of the Council’s Standards occurs
cvery two vears under existing international regulations.

1.16.4  Biological activators.
Bio-dynamic preparations.
Microbial activators.
Various plant based preparations.
Page 4 These Standards are subject to constant review,

but otherwise remain valid until 31/12/92.
Copyright New Zealand Biological Producers Council (Inc).

1.10.0

1.16.6

1.16.7

1.17.2

1.17.3

Acamves tor mineral supplementation

(heavy meral analysis may be 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

Pest & disease control.

Weterglass (Sodium silicate).

Herbal sprays Homocopathic preparations.
Natural purgatives Soft soaps

Sulphur buming Thermal sterilisation

Pheromones but not directly on plants.

Biological controls (parasites, predators or disease organisms).
Gas saturation using nitrogen or carbon dioxide.

Mechanica!l controls (traps, barriers, sound scares, lures).

Cleaning agents.
Thermal sterilisation.

Hydrogen peroxide. Soft & hard soaps.

Restricted:

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 alternatives are available and only after
consultation with an appropriate advisor.

Fertilisers.

Basic slag Magnesium oxide.

Potassium sulphate* Trace elements.

*The use of Porassium sulphate may preclude full Bio-Gro certification.

Pest & disease control.
Diatomaceous earth.
Lime sulphur.

Copper hydroxide.
Mineral oils

Rotenone (derris).

Sulphur preparations.
Potassium permanganare.
Bordeaux, Burgundy.
Quassia.

Ryania.

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

Copyright New Zealand Biological Producers Council (Inc).

BEST AVAILABLE DOCUMENT
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1.18.4

Metaldehyde - in closed containers only. )
Rodenticides - in closed containers only - hrodifacoum. bromadiolone,
warfarin. maldison. . ‘
Pyrethrum. purcand incombination withthe synergist, Piperonvibutoxide.

Vegetation control.

Thermal techniques. .

Herbicides derived from fatty acids. Other herbicides may be allowed .for
the establishment of fully enclosed shelter belts/woodlots on Transition
propeities provided they are applied by knapsack as a spot spray.

Animal health remedies.

Mineral supplements.

Vaccines. Zinc oxide and sulphate.
Copper sulphate lodine preparations.
Sulphanilamide as spot treatment for external use only.

Cleaning agents
Caustic soda.

Interim animal health remedies. The following restricted interim ani-
mal health remedies may be used subject-to section 4.3. Withholding
periods are three times the label recommendation (or minimum of 48
hours [2 days]). Always check the product label and apply the ap-
propriate quarantine procedures.

All stock so treated and their products lose certification for 12 months
from the last treatment.

Internal parasiticides: Levamisole based drenches will have quaranl.ine
periods from the minimum 2-day requirement, up to 21 days, depcndlng
on formulation. Marante! citrate and tartrate based drenches will have
quarantine periods from the minimum 2 day requirement, up to 3 days,
depending on formulation.

Antibiotics: Records must be kept of any such administration.

External parasiticides: Cyromazine quarantine periods range from.21
to 63 days. depending on formutation. Cypermethrin withholding perlqd
21 days. Deltamethrin withholding period 9 days. Cis-cypermethrin
withhelding period 2 days. Synthetic pyrethroid — Flzunel{lrin - quar-
antine period 2 days. Synthetic cyano-pyrethroids quarantine period 2
days.

Page 6

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

Copyright New Zcaland Biological Producers Cnunci! (lnc)
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1.19
1.19.1

1.19.2

1.20.2

Wilhholding periods are three times the label recommendation ( or
minimum of 48 hours (2 days). Always check the product label and
applytheappropriate quarantine procedures. Treatment with any other
prohibited materials is not premitted except where prior written consent
has been received from the Council.

Quarantine area

This is adesignated area of the property where replacement and brought
in livestock and livestock treated under the interim animal health rem-
edies regulation can be run for the duration of the required withholding
period. The quarantine area should be clearly designated in the farm plan.

The quarantine area is not 10 be used for the grazing of certified stock
or the production of crops for twelve months following the last use as a
quarantine area. It is in the interests of the producer to use those materials
having the shortest possible withholding periods. This will ensure the
smallest possible area designated as a quaranting area.

Prohibited:

Except as otherwise provided in these Standards, all other 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 centification and the property may be required
to go through at least a 12 month conversion period before certification is

regained. No prohibited materials may be stored on a Bio-Gro certified
property.

Use of equipment for spraying. The use of any equipment for spraying,
no matter vvho ownership of such cquipment is vested in, is not allowed
on certified arcas/properties if prohibited materials have been used in the

equipment. Particular conditions apply where transition or partial certifi-
cation exists.

Location & land conversion.

Location and‘quality of land. A farm plan of the entire property must be
supplied to the satisfaction of the Council with the injtial application for
certification. The Jand to be centified must be clearly shown on this plan.

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

Page 7
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Boundaries and buffer zones. The boundaries of the land to be certitied
must be clearly defined in the plan by permanent structures such as roads,
fences. hedges, streams, shelter belts, etc.

Conversion to organic agriculture. Conversion of a property from con-
ventional to certified production must meet the requirements of these
Standards. This will usually require attention to:

The productive capacity of the fand.

Diversity of the cropping and pastoral aspects of the property.

Herbage composition, with a view 1o incorporating a greater range of
grasses, legumes and herbs.

Cropping rotations that balance tertility building and exploitive phases.
Grazing systenus that seek to control animal parasites, as well as achieve
effective utilisation of fodder and management of the pastures.
Appropriate manure and fertiliser input strategies.

General environmental enhancement that reduces livestock and crop
stress (weather and pest) by the provision of living shelter for shade, wind
protection, and parasite/predator habitat, etc. )

The conversion will be menitored annually by the Council.

Residue or contamination levels in produce from a property in
conversion may require analysis to determine their acceptability to the
Council. This requirement shall be at the Council's sole discretion, and
shail ve at the cost of the producer. The Council may also require the
results of such analyses to be declared to purchasers of such produce.

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

The presence of certain residues on certified properties and in products
thatresults 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).

Heavy metals & other potentially toxic cleinents can be essential to
plants and animals in trace amounts, eg. zinc, selenium and coppzr, butbe

Page 8

These Standards e subject to constant review,
but otherwise remain valid untij 31/12/92,

Copyright New Zealand Biological Producers Council (Inc).
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4.0

4.1

43
43.1

10XiC at higher concentrations or may be inherently toxic, eg. cadmium,
mercury and lead. An essential trace element deficiency may be corrected
by the application of Council approved materials at specified amounts.

Every effort must be made not to add to existing levels of toxic heavy
metals.

Brought in feeds for livestock. Every care should be taken to ensure that
brought in feeds from uncentified sources, to the extent allowed in these
Standards. are acceptable. (See section 4.2). Documentatioh should be

sought from suppliers declaring that ; rohibit.d 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 centified squrces 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 a maximum of 15% of the
total annual dry matter inteke of the animal. (This percentage may be
reviewed as sources of certified feed increase). Caution should be exer-
cised in buying in feeds from uncentified sources. No commercial feeds
shall contain prohibited materials. Mineral licks are permitted. (All of this
scction is subject to section 2.3).

Young animals, including calves, must r :ceive colostrum, for a minimum
of five days after birh. If thev are to be retained in the herd, they must
receive natural milk until weaning.

Animal heaith.

Requirement to treat. Producers of meat and dairy products shall market
only healthy animals and their products and shall never allow a diseased

or severely infectec animal to go untreated in order that it may be classed
as centified.

These Standards are subject 1o constant review,
but otherwise remain valid until 31/12/92.

Page 9
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Any animat tr ared with a material in section 1.18 shall lose certified
status for 12 r:onths from the last treatment. A quarantine area shall be
used te hiold such treated stock. After the appropriate withholding period
any stock so treated may be returned to the main flock or herd provided
they are clearly and permanently marked. Routine or scheduled use of
any materials listed in section 118 is prohibited.

Specific discases & remedies. In cases where specific discases or health
problemsare known to occur control measures may ve used subject to the
Councils written approval.

Internal parasite climination, by breeding resistantanimals, using grazing
management and non-chemical procedures is an objective of organic
agriculture (See section 2.3). The level of worm inoculum present in
pastures must be reduced or climinated by cropping. cross-grazing,
rotations. or browse fodder. Natural purgatives and homocopathic rem-
edies are permitted. Stock carrving an unacceptable worm burden may be
treated under section 1.18.

Ectoparasites & flystrike. Dipping for lice and other ectoparasites may
be carried out only if the welfare of the animal is under threat. Where
control is necessary see sections 1.18 & 4.3. Routine or scheduled use
of dips is prolibited.

Footrot. Zine or copper sulphate treatment. -

Vaccinations. Breeding to obtain stock with high levels of natural immu-
nity niust be an objective. In the event of an outbreak. vaccines which
stimulate the animals natural immune system, and are prepared from
naturally occurring organisms, may be used. Routine or scheduled vacci-

nationis prohibited unless evidence satisiactory to the Council is produced
showing that the infcction is inherent in the property.

Docking, dehorning, tailing, mulesing and velveting.

Detailing of pigs and cattle is prohibited. Dehorning of cattle may only be

donc at the bud stage or by a veterinary surgeon under anaesthetic. An

animal which has been anaesthetised for dehoming will lose its certifica-
tion for 12 months.

Mulesing of merinn type sheep may be permitted where need can be
demonstrated and only after writien approval by the Council. Breeding
towards wrinkle-free sheep must be an objective.

Page 10

These Standaids are subject to constant review,
but otherwise remain valid until 31/12/92.
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4.3.7.3 Deer may have their vclvet removed by a veterinary surgeon or-other

4.3.9

4.3.10

4.3.11

4.3.12

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 velveiing must be quarantined and will lose
certification for 12 months.

Calf Scours. Oral rehydration with glucose clectrolyte solution is al-
lowed. Infected animals are to be isolated from the herd until cured.
Homoeopathic, chalk and fine clay remedies are permitted.

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.

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

Facial excema. Zinc or copper sulphate may be used in cases of necd.
Routine usc is not permitted.

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

Induction of parturition. Natural prostaglandins may be used only when
essential for veterinary reasons.

Metabolic disorders. Magnesium salt may be used to treat grassstaggers.
Calcium boroglutamate or natural Vitamin D may be used to treat milk
fever. Routine or scheduled administration is rot permitted.

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

Mineral deficiencies that persist after conversion to certified status, and
arace 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-
pecially 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 soil
amendments sc that the animals’ intake is in a natural (plant) form.

These Standards are subject to censtant review,
but otherwise remain valid until 31/12/92.
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4.4

RIS

142

1.5

1.6

4.6.1

4.6.2

4.7

Soil fertiliiy, structure. and organic matter return should be maintained
by maximumnutrient cycling. accumulation of organic matterand increased
biological activity. Permanent pastures which rely on nitrogen fixation by
legumes. and arc used for all year grazing can fulfil these requirements.
(See section 2.37.

However. asthe commercial farm situation is one of netexportof nutrients
in the product. replacement of nutrienis from extemnal sources may be
required. Subject always to the provisions of these Standards. the timing
and mcethod of fertiliser use should be determined according to soil type.
stock type and climate. (See sections 1.16, 1.17).

Livestock can be reared as part of a mixed cropping rotation which
includes grazed pasture. This systerm more adequately mcets the defini-
tion of organic agriculture in Seetion 1.1,

Weed Control. Weeds must be controlled by cruss grazing management
and by maintaining a vigorous sward. Mowing, before sceding for thistles,
or pullingatearly flowering for ragwortis suggested to prcventreinfestation
of the farm and neighbouring propertics. In systems where livestock is
part of a rotation then management of the rotation as a whole becomes the
main weed control method.

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

Producers must determine what animal health remedies and feeds have
been used durir g the three months prior to purchase. If any prohibited
materials have teen administered, prior written approval shall be obtained
from the Council which shalil determine the certification of such stock.

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

Grazing may be soldto pasture certified stock. If the stock are uncertified,
see section .19 and 4.6.2. Such cases must be clearly documented to the
Council. listing all prohibited substances administered in the previous
three months.

5.3.1

54

Poultry & egg production.

Thesc Standards apply to chickens. Those for turkeys, ducks, geese and
other poultry will be assessed on the same principles as those for hickens
making appropriate alterations to specific requirements.

Production methods. For reasons of animal wellare and disease preven-

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

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

I birds are regularly confined to their housing then part of the ‘loor arca
mustbe covered indeep litter. Adequate perching space and ncsting boxes
must be provided.

Disinfection of housing should preferably be done between batches and
only with permitted materials. When natural daylight is prolonged by
artificial lighting it must not lead 1o a total daylight period of more than
15 hours and must be started and ended by adimming period. (Fluorescent
lights are not permitted). ’

Outside runs must provide access 1o 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 cither fixed
or movable fences and/or movable housing.

Runs must provide adequate natural shelter and provision for dust
bathing. Access to outside runs must be providzd by the age o7 3 weeks
for meat chickens and 6 weeks for laying pullets.

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 (o fresh water must be provided. Green
feed is 1o be available all year round with supplementary green feed to be
used if pasture 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.

Page 12
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Upumum ammal health depends on good management and proper
hyeiene. Growth regulators, hormone stimulants. antibiotics and
coczidiostats are not permitted.

Animalmutilations such as debeuaking, toe cutting, wing burning and the
fitting of specticles are not permitted. Marek's vaccination is permitted
for faying birds. Vaccination of broiler chickens is only allowed with the
prior writtea approval of the Council. Sick or parasite infested birds
should be isolated and treated with permitted materials. Stock requiring
conventional medication should be treated, quarantined and diverted to
conventional markets or culled.

Stock replacement policy. Day old chicks (layer and meat) can be bouglhit
in from any source. Laving stock must be reared on the property or be
certified. With prior written approval from the Council laying pullets may
be purchased up to 8 weeks of age from conventional producers. Such
stork and their products can only receive transition certification.
M:scellaneous. It is recommended to keep one rooster with every 50/100
laying hens. Producers with more than 100 laying hens or an annual
production of more than 100 broilers are required to keep an inventory of
stock. feed sources and medication administered.

Eggs should he collected regularly, stored in a cool (below 15 degrees
centigrade). dark, dry and odour-free area (with the pointed end facing
downwards). Eggs should be fre of manure and clean. Eggs are to be
packed in recycled paper cartons (neutral grey). or reused containers.
Cartons must be clearly identifiabic at the point of sale with the name and
address of producer to prevent ainv confusion with uncertified free range
eggs.

Brailer production. [tis strongly recommended to rear broiler chickens
with movable housing only. The h:gh feed intake and subsequent large
amounts of droppings, means a high priority must be given to constant
shifting 1o fresh pastures to prevent disease build up - mainly coccidiosis.
{Sce scciion 5.1). -

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

Page 14
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6.3

6.4

6.6

6.7

6.8

Kotation 1s 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.

Soil fertility maintenance, soil organic matter and soil structure are of
paramount importance. When correctly managed, pasture can aid in
building up soil organic matter and improving soil structure. The ule of
green cover crops 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.

Mineral fertilizers should be regarded as a supplement to, and not a

substitute for, nutrients cycled via organic matter return. (See sections
1.16.5, 1.16.1).

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 (Seesection 1.16.1). Plastic may be used but must be retrieved after
use. Biodegradable mulches may be used.

Pest and disease control in organic agriculture depends on building an
environment based on good husbandry practices that prevent a build upof
pest 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).

Harvesting. Machinery used for harvesting certified crops should ideally
be used only on such creps. If it is used for harvesting conventioual crops,
it must be thoroughly cleaned, so there is no danger of contaminating

ceriified produce, nor bringing weeds or pests onto the property. (See
1.20.2).

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 in
buildings but must not be applied directly to the grain. Rodenticides must
only be used outside storage containers.

Prohibited materials coming into contact with either the harvested crop
or when in storage will void centification.

These Standards are subject to constant review,
but otherwise remain valid until 31/12/92.
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7.4

7.5

7.6

1.7

vegetable and truit production methods are intensive and will likely
involve the incorporation of organic materials from outside the property.
Rotations usually exclude grazed pasture and livestock.

Soil fertility particularty requires that sufficient quantitics of 6rgunic
material be returned to the soil 1o maintain its organic matter. Depending
on the nct output of produce and the cropping inlensity. organic material
produced on the property is rarely sufficient 1o maintain soil organic
matter levels and/or acceptable soil nutrient levels. This means consider-
able quantities of organic material will be brought in.

Off-farm organic material broughtin must comply with these Standards
(See section 1.16:2).

Manure management. Due toextensive production of composts and use
of manures, care must be taken to avoid leaching of nutrients with
consequent environmental pollution. The use of unicertified raw manures
is restricied. The Council may introduce limitations on the tonnage of
manurial applications to reduce the risk of environmental pollution and
unacceptable nitrate contamination of water courses and foodstuffs.

Crop rotation which includes s diverse 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 belween
main crops is also considered an important part of pood rotational
practice.

Mineral nutrition. On intensive vegetable production units using ad-
equate organic additions. further mineral enrichment is unlikely. Less
intensive vegetable units and in particular orchards, may require to

supplement organic inputs with some mineral additions. (See sections
1165, 1.17.2).

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 (Sce section 1.16.2). Plastic and bio-degradable mulches may be
used but plastic imust be completely removed from fields after harvest.

Pest and disease control. Equipment used for spraying must not be used
for prohibited substances. (Sce section 1.20.2). The main aim of certificd
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7.10

7.11.1

7.11.2

8.0

8.1

productionistobuild anenvironment that prevents the build up ui pest and
disease problems (Sec section 2.3). Routine problems indicate a failure to
idemify the main cause resulting in the need to use other control measures.
(Sece sections 1.16.6, 1.17.3, 1.17.4).

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.

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. Departures

from this requirement may be permitted by prior written approval of the
Council.

Seeds treated with any prohibited material should be avoided in favour of
untrcated seeds.

Transport & storage. Fruit and vegetables may only be treated. stored or
packed using the methods listed below.

Recommended.

Pure ice Dry ice.

Refrigeration Controlled atmosphere.
Prohibited.

All prohibited fumigants,

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

Inspection & regulation of all centified properties and/or process-
ing facilities are carried out by the Council.

Alllabelling on produce must carry the registered number, and name and
address of the producer, to safeguard the consumer and the producer.

Thesc Standards are subject 1o constant review,
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and/or packaging shall also be 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 licence at the Council’s discretion. If either the manager or
propernty/processing facility changes, the licence 1o use the trade mark
lapses immmediately.

Inspectors shall usually hold a relevant tertiary qualification in some
aspect of environmental or biological science and/or experience in some
aspect of primary production. They will need to satisfy the Council that
they are familiar with 1ts Standards, and have a demonstrable interest in
the phitosophy otforganic aariculture. Each newinspector will be required
to attend a traming course, and meet the requirements of the Council.

The property & guestionnaire. The inspection will be governed by the
description of the business and business practises, provided by the
apohicant. The manager will be required to provide details of the farming
operation.nciuding livestock, mixed cropping and livestock, horticulture
- vegetable and fruit crops, and a farm plan, drawn to scale and showing:

All paddocks fully named ar numbered for casy reference.

The nature of all internal boundaries e.g. hedge. tree line, shelter belt,
fencing (closed or open), stone walls.

The nature and condition of the external boundary.

The presence and composition of woodlot plantings or natural arcas.
Major soil types within the property..

Natural drainage pattemns.

Reference will be inade to arcas adjacent to the property being inspected
for possible sources of pollution, particularly:

Fruit orchards - potential spray drift danger.

Hill and riverbed country liabie to aerial spraying of herbicides and
conscquent spray drift and polluted water run-off.

Major roads - potential potlution of adjacent production areas.
Polluting industry - acrial drift and water contamination.

Polluted water as an irrigation source.

Thesce Standards are subject to constant review,
but otherwise remain valid until 31/12/92.
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8.3.13 Records of the production methods used on the property in the past will
also be required, including: :

8.3.13.1 Past use of organochlorines.
§.3.13.2 Weced control techniques.
8.3.13.3 Sail 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 facilitics.

83138 Supplementary feeding.

8.3.13.9 Livestock management with details of stock held.
8.3.13.10 Records of adrsinistration 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 appoint
an inspector to visit the property, together with such other representa-
lives 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 with 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 tour ’
of the farm is carried out to examine the production system and to
establish the status of the property under inspection. Depending on the
outcome of the 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 : °r
the applicant to seck 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, verbally and in writing, if any changes occur that affect the
accuracy of the information in the farm questionnaire or any other
information given to the Council.

These Standards are subject to constant review,

« : : Page 19
but otherwise remain valid until 31/12/92.
Copyright New Zealard Biological Producers Council (Inc). a
GO A ISH 1 ™~ e "
beol AVAILABLE DOCUNET : L/'X v


http:8.3.13.10

874

Disputes procedures for dealing with breaches of Bio-Gro licences from
the New Zealand Biological Producers Council.

Any breach of a Bio-Gro Licence by any licensee will be sufticient cause
to have the licence suspended. including the suspension from sale of any
certified produce provided the Council considers that the allegation is
from a rcehable source. Should such a breach relate to residues of
prolubiicd materials i certified produce, such residuee levels shall be
those which generadly indicate direct application rather than indirect or
ambient contamination beyvond the licensees control.

When this situation arises the President, a vice President or in their
absence any other officer or any two Exceutive Committee members after
consulting the appropriate licensee and inspector by telephone where
possible may authorise immediate suspension of a Bio-Gro liceice.

When such action is token a fast post, registered letter will be sent at the
earliest oppartunity to the suspended licensee containing the following
information:

Confirmation of the suspension and naming the person wno authorised the
uspension.

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

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.

That all pcrsons/outlets be notificd immediately by the suspended licen-
sce at the licensee’s costs telling them that the Bio-Gro licence has been
suspended.

A statement 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 deternmined.

That investigations be cartied out to determine the possible cause of any
breach of the licence or Standards.
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8.75

8.7.6

8.7.7

8.7.8

That the suspension be removed by tlie Touncil ai the 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

Commitice may inits absolute discretion impose a penalty on the licensee
suspended or otherwise.

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 othefwise of the allegation as quickly as possible with no
reasonabic expense spared to do so.

A full report shall be provided to the next Executive Committee meeting
following the suspension by the person authorising the suspension.

The only person authorised to speak publicly regardirg the issueinvolved

will t?c the person authorising the licence suspension znd/or the Council's
Public Relations Officer.

These Standards are subject to constant review,
but otherwise remain valid until 31/12/92.
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10.0
10.1

10.1.1

10.1.2

10.3

10.4
10.4.1

10.4.2

Processed food products.

The Council’s Standards are bascd on those of IFOAM. Within these
Standurds, the guidelines for proccssed foods are also based on the
provisional IFOAM guidelines. As the details of these guidelines have not

been finalised section 10 is a preliminary guide for certified processed
food products.

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.
The least raw material transformation should be the goal.

The processing should be environmentally sound with respect to energy
use. and to waste volume and pollution. As far as is possible products
should be packaged in environmentally friendly materials. All processed
products need to be clearly labelled with the ingredients and their

respective percentages in the product, so that the purchasers can casily
determine the composition of the product.

Where ownership does not change until after processing. All certified
products that are processed off farm must be processed in facilities that
have been inspected and approved by the Council. Where parallel produc-
tion occurs, special attention will be directed to record keeping and the
safcguards employed to ensure the fidelity of certified produce. An
additional fee may be charged for any such inspection.

Where ownership changes prior to processing. Such facilities are re-
quiredto be separately registered and inspected by the Council. Inspection
of 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 to record keeping and the
safeguards empleyed to ensure the fidelity of certified produce.

Specific guidelines for processed food.

To qualify for Bio-Gro certification the product will contain 100%
certified ingredients.

A Transition Bio-Gro product may contain up to 15% uncertified
ingredients. Labelling of Transition Bio-Gro products must include the

These Standards are subject 1o constant review,
but otherwise remain valid until 31/12/92.

Copyright New Zealand Biological Producers Council (Inc).

Page 23

Q
v



10.4.3

11.0

uncertibied ingredients and their pereentages clearly marked. Any
uncertificd ingredient being used in any certified product must be residue
tested before being used unless such requirement is waived in writing by
the Council.

Water is not included in the ingredient list but care should be taken to
ensure that the water used is of a catisfactory purity. Evidence of such
purity may be required by the Council.

Packaging guidelines.

It is not possible to specify the best packaging for cach product as local
options differ and are subject to frequent change. The following guide-
lines offer criteria for choosing packaging types. The Council may
withdraw certification if a package contravenes these guidelines or if a
one-trip package is uscd without good reason.

The packaging must not contain any substance capable of contaminating
the product during its maximum shelf life, eg. paper products bleached
with chlorine and so likely to contain dioxin.

Any use of the trade mark on packaging, other than Council-supplied
stickers must be submitted to the Councilin writing indicating layout,
wording and c¢olours for the written approval of the Council before
printing. The packaging must enable the display of essential product
information. grower identification and the Council’s trade mark.

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

Within thesc constraints the package should use the minimum energy and
resources. Regardless of the material used. this criterion will best be met
if the package is rcused 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 encrgy efficient. Packages shall not be
regarded as rcusable or recyclable unless a system exists for their return
which achieves an acceptable return rate. This excludes all plastics, tin
cans and glass containers which are not accepted back for recycling by the
‘manufacturer. If a packagiig type is available which is currently reused
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11.6

11.6.1
11.6.2

11.6.3

12.1

12.2.1

12.2.2

12.2.3

orrecyciea, proaucers arc expected touse it, but there are very few options
available at present.

If there is no alternarive to a one trip package the factors to be considered
are:

The total quantity of packaging should be minimised.

Renewable resources (paper, wood) zre preferable to non-rencwable
(metals, plastic).

Packages should squash easily to reduce space on trucks and in rubbish
landfills.

Processing dairy products. Milk and dairy products must be pro-
dpced 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. Hygienc and quality requirements outlined inthe Dairy Industry
Act and the Milk Production and Supply Regulations apply.

!f milkistobe prpccsscd 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.

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

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

Sanit'isers 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.

A high standard of presentation and packaging should be used to ensure
that quality of the product is maintained through to the consumer.
Rcusab'le glass packaging should be used. Plastics and foils are restricted
packaging materials requiring the Council’s approval. (See section 11).

BEST AVAILABLE DOCUMENT
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12.0

Butter. Unrefined sea salt with no additives is permitted. Al artificial
colourings, flavouring. preservatives or additives are prohibited.

Yochurtand other cultured products. Mitk may be heated 1o 82 degrecs
centigrade and certified bacterial starter cultures should be used. Certified
fresh or preserved fruit and honey should be used while sugars, herbs and
spices from conventional sources are restricted and are subject to the
Council’s prior approval in wiiting. Artificial colourants, stabilisers,
flavouring and other additives are prohibited.

Cheese. Milk may be pasteurised to 74 degrees centigrade and certified
whey or bacterial starter cultures may be used. Unrefined sea salt with no
additivesand certificd animal orvegetable rennets are permitted. Synthetic
rennet.colourants andall other chericals are prohibited. Equipment must
not be greased with liquid paraffin. Pure vegetable oils or greaseproof
paper are permitted for packaging. Plastic films and foils are restricted
packaging materials (Sce section 1),

Other dairy produce. Nutural spices. aromatic plants and herbs used
should be from certificd sources. while those from conventional sources
are restricted. Sce section 10 and contact the Council for guidance.

Meat processing. Killing. cutting, packing: marking & further
processing are subject to (MAF) Abvitoir 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.
10and 11 provide detailed information for use in abattoirs and packaging
arcas to cope with changing situations. The regulations are comprehen-
sive and stringent and in most cases adequate for the treatment of certified
products. However, some further restrictions apply:

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

Slaughter of stock should minimise physicat 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
with prohibited materials.
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13.3 Chemicals. Manuai 10 of the MAF Meat Division Manuals lists the
chemicals which may be used in edible product areas in abattoirs. The

following 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 inedible preduct areas processing certified product provided
that:

13.3.1.1 Only products permitted or restricted in these Standards are used.
13.3.1.2 No certified meat is in the arca 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  Atpresenttime only category ‘A’ pyrethrins can be used for insect control
in certified edible product areas.

13.3.3  Restrictions on inseclicide 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 process-
ing. (Sce 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 isin the area. All contact areas must be washed down with potable
waterafter the use of any sanitising or cleaning materialsif edible certified
product is to be processed.

134 Carcass marking. Until a suitable centified marking agent is identified
only marufacturing grade [ chocolate brown may be used to mark
certified carcasses or meat. The feasibility of using non-coal colouring

agents such as cochineal, chlorophyll. saffron or liquid nitrogen branding
should be investigated.
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13.6

14.0
14.1
14.2

Foodadditives and preservatives suchas sioke distillate, curing agents.
insecticides. antibiotics and other food additives may not he used on
certified miecat,

Withholding periods. Appendix C of Meat Division Manual 10 defines
withholding period for stock after the use of a wide range of animal health
remedies, I emergency use of such remedies has been made then that

stock/produce shall be disqualified from certified status. (See section
1Sy

Sale of meat products foltowing slaughter must at all times meet the
requirements of these Standards inthat they are clearly identifiable through
to point of sale by a Council approved audit trail. In addition care must be
seen to be excreised 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 11).

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

Processing of grains should be in equipment that is self-cleaning. Daily
and weekly cleaning by scraping, brushing, aspirating and washing
should be employed to avoid problems. Stearn 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 the fidelity of certified produce.

Refer to section 10.1.1. When fumigation with prohibited materials is
contemplated. prior written application must be made to the Council.
Afterany such fumigation, the system must be run for two hours orlonger,
as determined by the Council, before any product can be sold as certificd.
Any uneertificd ingredients added such as self-raising agents must be
clearly identificd or packaging. Any such addition will preclude full
certification.

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 Biclogical Producers Council (Inc).

14.4

15.2.3

15.3

Bread & fiour products.

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

Permitted:

Natural ycast and leavening. Ascorbic acid.

Unrefined sea salt with no additives.

Prohibited:

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

Other arable produce. See scction 10 and contact the Council for
guidance.

Packaging - Sce scction 11.

Processing vegetable & fruit products.
Transport & storage. (See sections 6.7..7‘.12).

Only certified produce may be uscd for freezing, drying or further
processing.

Recommended:

Freezing. Sun drying and dchydration.

Preserving in certified honey. '

Restricted:

Preserving in sugar syrup or honey with prior written approval from the
Council.

Prohibited:

All other methods, unless prior written approval is given by the Council.
Fruit or vegetable juices & wines. All produce used to make fruit and

vegetable juices and wines must be certified. Equipment and bottles
should be coP\iousl washed or hezt ur steam cleaned prior to use.
o
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Wooden cask: Stainless steel or glass equipment.

153,32 Prohibited:
Allother containers and equipment.
154 Fruit & vegetable juices.
15351 Recommended:
Centrifuging. Untreated lemon juice as a preservative.
Stainless steel, muslin and kieselguhr (diatomaccous earth) for filtration.
1542 Permitted:
Unrefined sea salt with no additives, rock salt or low sodium salt in
vegetable juices. '
1543 Restricted:
Ascorbic acid Citric ucid.
1544 Prohibited:
All other materials.
15.5 Wine making,
1551 Recommended:
Natural aging.
Centrifuging. Cultured or natural yeasts.
15.5.2  Permitted:
Natural lemon juice.
Chaptalisation with 100% pure sugar.
The addition of unfermented certified grape juice.
Clarification may be assisted using fresh egg whites, pure casein, food
quality natural gelatin, bentonite. kaolin and calcium carbonate.
15.5.3  Restricted:
Ascorbic acid.
Sulphur dioxide either as gas or metabisulphite can only be used if the final
Sulphur dioxide concentration is below those indicated:
Maximum permissible Stpluao- dioxide levels in certified Wine:
Sugar Total sulphur dioxide
gllitre! mg/litre.
less than § (Dry) 110.
more than 5 but less than 30 (Medium) 200.
more than 30 (Sweet) 250.
Page 30 These Standards are subject fo constant review,
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15.9

16.0

16.1

16.1.1

16.2

16.2.1
16.2.2

pid Y 4 - o3 T¥ M
produce. Reductions, pasteurisation and purees are all recommended.

Spreads. All ingredients used to make spreads must be certified produce.

Recommended:
Certificd oils, herbs and spices.

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

Prohibited:

Syntheticemulsifiers, thickeners, anti-oxidants, flavour enhancers and all )
chemical and svnthetic additives.

Other vegetable & fruit produets. See section 10 and contact the
Council for guidance. ’

Packaging. See Scction 11.

Honey & honey dew production.

Isolation. If hives arc situated furiher than 5 kilometres from conven-
tional agriculture, horticulture or exotic forests the honey must be residue
tested for the first two years. If these tests are consistently below
acceptable limits only random testing will'be subsequeniiy required at the
discretion of the Ceuncil.

If hives are situated less than 5 kilometres from uncertified agriculture,
horticulture or exotic forests, residue testing all batches of honey is
compulsory due to the high risk of contamination. .

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

Vegetation control around the apiary.

Preservation of honey frames. Paraffin wax dipping is permitted for
preservation of timber used for construction of the brood and honey
chambers. Use of Capper napthalene preservative will not be permitted
for use on new woodware, and if it has been used on existing woodware

These Standards are subject to constant review, Page 31
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Control of pests or discases within hive.

Smoker fucl.

Removal of bees from honey supers.,

Protection of stored honeyeombs used in the production of certified
honey.

Control of inscets during extraction or packaging.

Replacing wax in frames must be done with certified {oundation wax.
Comb honey is only cligible for certification if the foundation wax used
has certification. An inspection of the wax processing facility may be
required at the producers expense, before foundation wax will be certified.

Routine sugar feeding is not permitted and emergency use of sugar must
not eccur to within 4 weeks of the start of honey flow.,

Extraction processes must prevent contamination of centified honey,
including clear labelling of supers containing certified honey and com-
plete clean down of the honey house beforé extracting. processing or
packaging certified honey.

Honey temperatures must not exceed 35 degrees centigrade during
extraction and packaging and care must be taken at all times te minimise
the poiential for heat damage. If temperatures exceed 35 degrees centi-

* grade during extraction or straining of nianuka and ling heather honey, an

HIMI test must be performed and the HMF level must not exceed § mg/
kg. Any heated honey may still be certified as’long as it is labelled “for
processing use only”.

Strainer size should not be less than 200 microns. Only certified honey
may be uscd for seeding to promote fire granulation.

Residue testing. Each batch must be sampled after thorough stirring of
the vatand 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 )

on pesticides used within a 5 km radius of hive sites, only these pesticides
need to be tested for. In the absence of any such documentation a broad
spectrum residue test must be performed.
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17.0
17.1

17.1.1

17.2

17.2.1

coded in such a way that it can be traced back to the individual batch
sampled for testing. This provision applies even after sale by the original
producer, if the honey is being repackaged by an uncertified 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
50 used. Prior approval in writing from the Council must bz obtained
before any Bio-Gro honey is repacked for sale as Bio-Gro honey by any
facility that has not been certified or inspected by the Council.

Residue levels in certified systems.

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 poliution. The distribution of
synthetic chemicals is now so widespread that such an assurance would
be meaningless.

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

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)

The permissible level of residues used by the Council on food products is
based on 10% of the maximum permissible residue level 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

These Standards are subject to constant review, Page 33
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N manures ana composts must not exceed:

mg/kg.
Zinc 1000
Copper 400
Nickel 100
Cadmium 10
Lead 250
Mercury 2

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

18.0 Interpretation.
The interpretation given to the meaning of these Standards shall be that
given by the Council's Executive Committece, in its sole and absolute
discretion. In all appropriate cases the singular includes the plural and the
masculine includes the feminine and vice versa.

Page 34 Thesc Stanoards are subject to constant review,
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an advisory service beyond particular help with interpretation of its Standards as they
relate to what can and can’t be done on Bio-Gro registered properties. However
Council office staff can help you if you are seeking managementadvice. Forassistance
with this, you should first contact;

* NZ Biological Producers Consumers Council (Inc)
P O 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 O Box 36-170, Northcote, Auckland 9.
Tel/Fax: 0-9-4806650.

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

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

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

Their catalogue of over 200 titles is available by sending one business size stamped
addressed cnvelope.

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

BESPOKE AROMATHERAPY

e R

Welcome to The Oil Company — The Company that is commined 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 the
Mind and Body.

Our Airn is to present Aromatherapy in a simple and accessil le way, giving
you the choice to bezc:ae as involved in the subject as you wish. Qur
qualified Aromatherapist is on hand to offer advice on the selection of our
wide 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 heve 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 are here to offer advice, and help in any way that will
make your shopping experience with us more pleasurable.

The Oil Company also offer a mail order service.

At The Oil Company, you can gain qualified advice on select; the most
For further information please contact: pany. y guna e m

. appropriate Oils to use at home, or try any of our Bath/Shower and
The Oil Company Relaxation products, or just enjoy the enchanting aroma and atmosphere of
P.O. Box 3454 an carly Roman Bathhouse. =]
Auckland -
Ph: (09) 522 0416 BEST AVAILARLE DOCUMENT
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THE OIL COMPANY PRINCIPLES.

STATEMENT OF QUALITY.

The Oil Company Essential Oils are 1009 Pure, Narural and Undiluted.
They are extracted from crops grown under the authority of Certified suppliers
from around the world. They are guaranteed 1o be of the highest quality.
Aromatherapy is a scientifically validated methed of healing, and only Essential
Oils of the highest standard are appropriate for therpeutic use. The Qil

Company is able to guarantee the consistent quality and high standard of the
pure Essential Oils stocked and sold.

ORIGIN

The Oil Company is proud to be New Zealand made. We desig,1 and
manufacture all our products in New Zealand.

ENVIRONMENT
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 of our products.

PACKAGING

Prices are kept to an acceptable level. Our packaging is minimal. Using New
Zealand dmber 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
bortles are recyclable.

Al our products are Crueity-Free, we do not believe in Animal Testing.

BESPOKE SERVICE

A unique Service offered by The Qil 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

T J

~
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WHAT ARE ESSENTIAL OILS?

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

HOW DO ESSENTIAL OILS WORK?

Essential Oils take effect almost immediately on the body and mind. Through
ou: sense of smell, our brain siarts 1o react to an oil in a matter ot seconds. The
body absorbs the oit maseaged into the skin, through the hair follicles and into
the bloodstream in minutes. All Essential Oils contain powerful 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. They should be diluted in a cold-pressed vegetable cr seed oil base.
The recommended proportions are as follows:

1 drop of Pure Essential Oil to 2 ml of cold-pressed vegeuble carrier oil. Or for
babies and children under five, one drop to 10ml of oil and only using the
recommended Essential Oils — under “Properties of Essential Oils.”

FOR A FULL BODY MASSAGE:

20ml of Carrier oil(s) this may include one or more of the Base Qils. Add 10
drops of Essential Oils. Choose up to four Essential Qils 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 Qils. Add five
drops of Essenual Oils.

The benefits of using Massage on a regular basis, not only helps improve
circuladon, stimulates the release of toxins and strengthens the immune system,
but alse provides a sense of warmth and wellbeing. Caring for yourself in this
way will increase your self-esteem and sense of self-worth.
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The following Carrier Qils can be used to make up 100% of the blends into
which the Essential Qils may be added.

Sweet Almond Peach Kernel
Apricot Kernel Sunflower
Grapeseed Soya Bean

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

Avocado Sesame Seed
Evening Primrose Wheatgerm
Jojoba Walnut

Itis recommended tc use no more than four pure essential oils in one blend, as
any mere than this may inhibit their cffectivencess. Another point 1o consider
when buying oils. is the compatibility of one essential oil with another. Before
choosing vour essential oils we invite you to discuss with our Aronratherapist or
trained stalf. the best combination of oils to suit your requirement.

We supply Amber glass botdes and droppers to assist you in making your own
blends at home.

BATHS:

A delightful way to release the stresses of the day and relax before bed, or to
invigorate and refresh at the start of the day.

into the water with your hand. Keep the door and windows closed so the vapours

don’t escape and relax into the bath, breathing decply for at least 10-15 minutes.
SUGGESTIONS:

* RELAXING: Chamonmile, Lavender, Geranium

* STIMULATING:  Rosemary, Pine, Lemon

For babies and young children dilute one drop of oil into 2tsp Carrier Oil before
adding to the bath. Use no more than ane drop of oil per bath.

OIL BURNER:

By using an Qil Burner, you can quickly create an atmosphere in your home or

workplace, calm fractious children and prevent and heal colds and flu, to name
but a few of the uses.

Fill the bow! two thirds with boiling water, add up to eight drops of oil and light
the candle. :

N /

Run a bath and then add 5-10 drops of up to four oils. Disperse the oil molecules

SUGGESTED BLENDS:

* FOR CONCENTRATION, CLEAR THINKING AND STUDYING: Basil, Rosemary, Lemon
* ROMANTIC AND SENSUAL: Jasmine, Patchouli, Grapefruit

* UPLIFTING: Lemon, Rose, Orange

* RELANING, SOOTHING AND REASSURING: Lavender, Geranium, Sandalwood

INHALATION:

Another way to balance physical conditions and emotions is by filling a glass or
stainless steel container half fill with 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.

* HAYFEVER: Chamomile, Lemon, T avender

* snusims:  Rosemary Pepp -mint, Euaalyptus
* ANXIETY: Lavender, Jeranium, Neroli

LAMP RINGS:

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

Essential Oils can be used in the rin.mg water when handwashii.g to freshen
laundry, e.g. Lavender, Lemon — 4-6 drops into a basin of warm water, rinse
clothes and hang out to dry.

They can be used to refresh pot-pourri, sprinkled onto pomanders or made up
int~ .. 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 moisturiser or hand & body
lotion to suit your hair and skin types.

PLEASE NOTE: WE DO NOT RECOMMEND TAKING ESSENTIAL OILS INTERNALLY
ARE ALL ESSENTIAL OILS SAFE FOR EVERYONE TO USE?

No, not all essential ous 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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Anisced:
j‘

Bay-

Basil:

Bergamot:
B

Blackpepp.r:
P

N

PROPERTIES OF ESSENTIAL OILS

P Do not use during Pregnancy

Not recommended for use in an Aronmatherapy massage. A
useful oil to include in the care of your pets especially dogs. An
effective breath freshener and toothpaste for dogs. Mix
tagethier 2 thep of Baking Soda, 1 drop of Clove oil, 1 drop of
Anisced oil. Rub onto teeth with a dzmp cotton wool ball.
Give vour dog a drink of water.

* Caution is required when using this oil. Tt should not be
used during pregnancy or on children or babies. Stimulates the
circulatory system when a few drops are added to the bath. A
useful andseptic when used to treat bronchial problems. For
colds, combine with eucalyprus and inhale.

* Aids concentration and improves memory. Encourages
decisive action and claricy of thought. For studying, use in
combination with Rosemary to enhance thought processes.
T An antisepric and expectorant that can be used to weat
respiratory infections. A nerve tonic whose anuspasmodic
effect relieves migraines and settles digestion. Should not be
used on children under 7. For children over 7 use 1 drop per
Sl of Cartier Oil.

* An uplifting nerve sedative that calms anxious states and
dissolves nervous tension.

t A valuable wreatment for skin infections such as acne,
eczema, dermatits. Use in 1% dilution for skin problems. Also
cffective 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.

T Caution is reccommended when using this oil and the
amount used should be proportionately lower in massage
blends than other oils.

Conuins stimulating and tonic properties. Ideal for Dancers
and Athletes to prevent stiffness and muscular pain before
training and performance. Stimulates the pancreas to produce

Cedanvood:

p

new blood cells and is useful in the treatment of Anaemia.
Creates heat in the budy. Good for circulation, coughs, colds,
congestion, chills, stimulates digestion. Not recommended for
children under 13.

* Calming and relaxing. Releases tension and helps relieve
chronic anxiery.

t Brings relief to coughs, catarrh and bronchitis. For treatment
of all respiratory conditions especially those associated with
anxicty 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.

Chameinile Roman: * Extremely calming, soothing to mind and body. Anti-

Cinnamon:
B

Clary-Sage:
B

inflammatory and sedating. For oversensitivity and irritability.
For emotional imbalance and effective treatment of insomnia.
Especially useful for babiies and children to calm and soothe.
Totally safe for use on newbom babies. 1 drop in 30ml Carrier
Oil.

1 For reatment in any condition where theie is
inflammation. Antispasmodic, soothes aches and pains in
muscles, bones and organs. For allergies, dermatitis, eczema,
insomnia and headaches. Recummended for use during
pregnancy (after the first three months if there is a history of
miscarriage), and for babies and young children.

Not recommended for use in Aromatherapy massage. Can be
used in room sprays or on an oil burner to create a festve
atmosphere e.g. Christmas Blend: Pine, Mandarine and

Cinnamon.

* Very calming, relaxing and sedative. Induces euphoria. For
post natal depression or depression after an illness. Warming
and strengthening

t Relieves tension and stress. A powerful muscle relaxant and
antspasmodic 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 30m! Carrier O1l, for 5
years and over.

_ /
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Clove:

Cypress:

Eucalyptus:

Fennel:

Geranium:

* Has an antibacterial, antiseptic and analgesic action. Can help
prevent infection. Relieves toothache. Can be included in the

treatment of asthma. nausea and sinusitis.

* Relaxing and refreshing, Astringent and dryving quality. Good
if your mind can't stop or vou can't stop talking, helps relax.

T Wherever there is an excess of fluid. Excessive perspiration,
sweaty fect, retained fluid/celluljze, oily skin, hacnrorrhages.
Antispasmodic. for treatment of asthma, and whooping cough.
Regulates menstrual avcle, relieves period pain and reduces

lieavy flow. Sedates the respiratery system. Not to be used on
children under 7.

T Powerful antseptic, anti-viral expectorant and lightly
antspasmodic. A natural remedy for colds, to ease congestion,
fight infection, and to clear the head. Cooling, reduces feve:
relieves sunbum. muscular aches, arthritic pain and
cheumatsm. Promotes healing, helps form new tssue. Safe to
use during pregrancy and safe 1o use on babies from two
months. Onc drop 10ml of Carrier Qil.

T An excellent digestive remedy that helps relieve nausea,
indigestion and constipation. For fluid retention and cellulite.
Maintains muscle rone and skin clasticity. Regulates nienstrual
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
G, 1 drop to 8mis carricr oil.

* Harmonising and emotionally balancing. A relaxing and
refreshing ant-depressant.

1 Regulates and balances all harmones. Useful in treating
P.M.T. and menopause. Vital in treatment of endometriosis.
Stimulates lymphatic system and is a diuretic, so is excellent in
the wreatment of cellulite. Balances sily and dry skin For eczema,
chilblains, cold sores and as an insezt repellent, peptic ulcers and
diarrhoea. Safe for use during pregnancy and during childbirth.
Can be used on babies from three months. One drop to 10ml of
Carrer Oil.

/

Gingen:

Grapefruit:

Hyssop:

Jasmine:

Juniper:

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

Carrier Qil.

* Refreshing and uplifting tonic. Helps release pent up anger
and 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 carrier
oil.

T Caution is required when using this oil. Valuable for treating
chest infection, helping to liquify thick mucus to enable the
body to expel more easily. Stimulating tonic effect on heart
and respiratory system. Use in inhalations for coughs and sore
throats. For bruising, apply a cold compress, and for
rheunatism. apply a hot compress. Not to be used during
pregnancy or on children under 7. Not to be used if suffering
from Epdepsy.

(Jasmine Absolute also available, please enquire.) * Known as
the King of oils. Relaxing, emotionally warming, powerful
antdepressant and stimulant, helps overcome a lack of
confidence. Aphrodisiac.

1 Valuable uterine tonic, helpful in childbirth to relieve pain,
strengthens contractions, aids post-natal recovery, surengthens
male sexual organs. For skin conditions such as hot, dry and
sensitive skin. Safe to use during pregnancy.

* Calming, reduces anxiety, sedating, strengthening, nerve
tonic, cleansing to both mind and body. )

T Powerful detoxifying diuretic. Effective treatment of cellulite,
helps clear weight from the mind and body. For pre-menstrual
fluid recention, for treatment of cystitis, rheumausm, gour,
arthritis. Stimulates circulation and purifies blood. Astringent,
antiseptic, excellent treatment for acne or children's colic. Safe
t0 use from 3 years 1 drop to 8mls carder oil.

R
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Lavender:

Lemon:

Lemongrass:

Mandarine:

* The most indispensable and versatile of essential oils.
Calming, soothing, balancing. For all conditions associated
with nervous emotional problems. Lavender restores body and
mind to a state of balance where healing can take place.

T A natural antiseptic, anti depressant, sedative and detoxifyer.
Pronsotes healing, increases white blood cells, prevents scaring,
excellent for burns, sunburn, eczema, acne. For the relief of
headaches. migcraines and insomnia, for asthma and bronchitis,
sinus, coughs and du, | iighly recomniended for use during
pregnancy {after the first three months if there is a history of
miscarriage) and childbirth, and for use on children and babies
from one day old, one drop to 30ml of Carrier Oil. Effective
insect repellent and for use on insect bites and stngs.

* Refreshing, uplifting, strengthening and consolidating, Clears
the mind and aids the decision making process.

T A nawral andbiotic, helps the body defend itself against
infection, purifies the blood, promotes healing of cvs and
wounds. Tonic to digestive and circulatory systems. Useful in
treating respiratory infections, helps reduce temperatures.
Astringent, good for oily skin. Use sparingly and do not use in
the bath as it can irritate the skin. Can be used on children
from one year. 1 drop to 8mls carricr oil.

* Extremely refreshing and powerful tonic. Has a stimulating
effect on the nervous system. Good for shock or if you feel you
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, 1 drop to Smls carrier oil.

* Calming and uplifting with a gente tonic effect.

t Tonic for stomach and liver. Calming effect on intestines.
Ideal for elderly people and children especially for upset
turmmies. Safe to use during pregnancy and on children and
babies from two months, one drop to 10ml of Carrier Oil.

Y

Majoram:

by

Melissa:
1’

Myrrh:
P

Neroli:

* Calming, comforting, warming and sedative. Warming
action on the mind, body and emotions. Very effective in
treating insomnia especially when used with Lavender and
Chamomile in 2 aarm bath. Not recommended it suffering
from depression.

T Brings relicf 1o headaches and migraines, asthma, colds
and bronchids. For muscular stiffness, arthritis and brings
relief 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 very low concentration
1% diludon.

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 and allergies. Anti-viral. Not reccommended
for use on children.

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

t Antiseptic, anti-inflamrmnatory. 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
treaument of Thrush. Do not use on children under five
years. Over 5 years 1 drop of oil to 8mls of carrier oil.

(Absolute also available — please enquire). * One of the
most effective sedative and antidepressant oils. Calms and
siows down the mind to relieve states of anxiety and
depression. Uscful treatment of insomnia and hysteria.
Helps to centre and focus the mind.

t Rejuvenating, stimulates the elimination of old cells and
the growth of healthy new ones. Best suited to dry and
sensitive skins. Usefu!l 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 10ml of Carrier Oil.
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Nutmeg:
p

Orange:

Patchouli:

Peppermint:

p

\—

T Caution must be used and a lower percentage is
reconimended. Children from five years, 1 drop in 10ml of
Carrier Oil in a blend containing Gerantum and
Chamomile to treat insomnia. 1t is not recommended for
use duting Pregnancy but recommended for use during
labour and deliveny to calm the central nernvous system,
Alleviating anxiewy. Helps increase circulation.

Olibanum/Frankincense: ¢ This vil has been used for thousands of years
p

in religious ceremonies. It is rejuvenating and has a
soothing and eievating effect on the mind, slowing down
and deepening the hreath. Helps to conneat with vour
“inner seif. Helps prevent nightmares.

T Excellent expectormant and effective in the treatment of
respiratony and catarthal infections, coughs, colds,
bronchitis and asthma. rhewmatism, aches and pains.
Revitalises mature skin, Will help preserve a youthful
comnplexion. Can be used on children 7 vears and over, one
drop to 6ml Carrier Oil.

* Refreshing and uplifting. Transforms depression into
peace and joy.

T Brings relief to acute hendaches. Sleep inducing.
Antidepressant, antispasmodic and mildly sedative. Safe to
use during pregnancy and for children and babies from 7
monhs. one drop to 10ml of Carrier Qil.

* Stimulating, promotes sensual awareness. Ant depressant
aphrodisiac. Helps bring about mental clarity, and
encourages the ability to deal with problems objectively.

t Strong nerve stirnulant. Stimulating in small doses,
sedates in larger doses. Antiseptic, ant-inflammatory,
fungicidal and asuringent. A cell regencerator, valuable in the
treatment of cha pcg and cracked skin. Promotes healing
of scar tissue. Safe to use during pregnancy and for children
from 2 years old, one drop to 6l O%C:micr Oil. Especially
helpful in the treatment of constipation in children and
pregnant wonicn.

* Cooling, stimulating and encourages clear thinking.
¥ Especially helpful in bringing rclic%lo stomach and
digestive system upsets. Relieves nausea and indigesticn,
headaches assuciated with stomach upsets. Soothing and
cleansing for sinus, lungs and bronchial rubes. Safe for use

on children five years and over, one drop to 6ml of Carrier
Oil.

Petitgrain:

Pimento:
P

Pine:
P

Rose:

Rosemary:

* Can be used as a less expensive alternative to Neroli.
Makes a wonderfully refreshing bath oil with deodorant
properties. This oil simulates the mind, supnorts the
memory and is relaxing and balancing, Safe to us= on
children from 5 years, one drop to 10ml. Safe to use while
pregnant.

tAs a treatmient for indigestion and flatulence. Has a tonic
effect on the digestion. Not recommended for use on
children under 13.

* Refreshing and stimulating.

* Poswerful 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 pain. Can be used on children from one year. One
drop in 10ml Carrier Oil.

{Absolute also available please enquire.) * The Queen of
essential oils. Opening the heart to emotional expression
and love. Cleansing and purifying, brinaf'i.ng balance and
harmony both physically and emotionally. A gende yet
potent anti-depressant. For jealousy, envy, resenument,
anger.

t Powerful cleaning, regulating and tonic effect on the
uterus and blood stream. Regulates menstrual cycle.
Excellent in the use of skin care, especially dry, sensitive
skin. Soothing, cleansing cffect on the liver, for nausea and
voniiting. Sa}%to use during pregnancy and in the delivery
room to assist with the birth. Helps relax the uterus and
soften ligaments to encourage the pelvic bones 0 expand.
Not recommended for use on children below 13.

* Invigorating, stimulating. Powerful nerve stimulant. Aids
all thought processes and encourages mental clarity
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 hearz, 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 children
from S years, one drop to 6ml Carrier Oil.
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dage:
p

Sandalwood:
P

Tea Tree:

Tangerine:

Not recommended for home use. Use only under the

gurdarce of a qualified aromatherapist.

o Strenatieninge

protecting and prounding. Relieves nervous
tension and anxiety. Use tor protection from a stressful
e ironment, place asmall drop on the back of the neck for

protecunn. Encourages self-confidence.

T Viluable tor cheinfections and respiratony conditions,
ceughs, bropd

div and Jehvdrated skin yet good for oiy skin and acne. An

-»are threats and lanmgitis. Soothing for

etfective treaument of kidney problems and urinary infections,
also digestine and reproductive systems. Helps metabolise
boas e Improves elastin and collagen fibres of the skin. Safe

to use on children tom | vear, one drop to 6ml Carrier Oil.

* Lxtremely pawerful antiseptic, active against bacteria, fungis
and viruses. Strengthens the immune sysiem. Use in the bath
and pargle a few drops in a glass of warm water at the first sign
of 1 cold. Ixcelient remedy for cold sores, warts, tinea or
infected open wounds and sores. To treat respiratory system,
asthma, bronchitis. insect bites and stings. A useful
disinfectant to use in the bathroom and toilet. Safe to use on
children fiom six months. one drop in 10m} Carnier Oil. Safe
w0 use during pregnancy.

* Uplifung -nd encourages feclings of cheerfulness, inspiration
and strengtn. Eases tension, fear, sadness and irritability.

T Especially recommended for use during pregnancy as a
treatment to avoid stretchmarks. Safe to use on children and

babies from G months, one drop to 10m! Carrier Qil.

Thyme:

Vetivert:

Ylang-Ylang:

* Stimulating, energising and uplifting. Revives and
strengthens mind and body.

t Valuable in the treatmenc of all respiratory infections,
colds, flu and sore throats. Gargle or mouthwash for throat
infections or mouth ulcers. Stimulates circulation and
increases production of white 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 experizncing 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
young aduits and adults only, not suitable for children.

* Relaxing, calming, soothing, aphrodisiac. Encourages
sexual confidence and inner trust. Uplifuing and euphoric.
1 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.
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COLD PRESSED CARRIER OILS:

Can be used as Carrier Qils with The Qi Company Essential Oils or by
themiselves. Can be used as 10075 Carrier Oils. Availabte in 100ml and 200mi
sizes. * Use in addition to a carrier oil 1025 dilution.

\TRICOT rIRNL: Suited to all shin pes, especially mature, dry or inflamed and
sensitive skin. Makes an ideal facial oil to be massaged into
the face and neck.

GRAPESEED: Avenv light oil. easily absorbed making it a £ood chuice for
massage or for use as a bath oil. Also makes a moisturising
after bath nub.

PEACH KERNEL: A nourishing oil containing Vitamin A and C. Another ideal
facial oil, and for usc on the neck o moisturise and hydrate.

SWEET ALmOND: Most commonly used as a Carrier Oil as it blends well with
essential oils and 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. Is
mild enough to use on babies and voung children or anyone
with sensitive skin.

SOYA BEAN: A non-absorbent oil that is suitable to use as a massage oil for
alor z massage where oil is needed to stay on the surface of
the skin.

SUNFLOWER: A moisturising bath and body oil that is mild and leaves the

skin feeling soft and supple.

*SESAME SEED:  Suits all skin types and is especially good in the treatment of
Eczema, Psoriasis. Can be used in a massage or bath oil, and
miakes an excellent sunscreen as it absorbs the suns harmful
ultra-violet rays.

SWALNUT: A natural st nscreen ol to include in sunscreen formulas, also
a good oil « use in a treatment for scaly scalps. Can be taken
internally to help improve the texture of the skin.

*WHEATGERM: A natural antioxidant and source of Vitamin E. Ideal to use in
the reaument of I'rzema, Psoriasis and to prevent ageing of
the skin. Soothes, heals and softens the skin, helps to heal scar

tissuc.

N J

COLD-PRESSED BASE OILS:

Available in 50ml size only. Can be used in addition to a carrier oil using 10%
d"ution, or can be used by thenmiselves except carrot oil which 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 rypes,
parucularly dry and dehydrated skin and those suffering from

eczema.

CARROT:  {An essential oil in its own right, but often used in massage blends.)
Rich in Beta-carotenc, 2 natural source of vitamin A. This oil helps
keep the outer skin layers supple and protects skin from infection.
Helps prevent premarure ageing of the skin. Also dry, itchy skin,
ccema and psoriasis.

EVENING PRIMROSE: This oil contains a rich source of gamma-linolenic acid which
is vonverted in the body to an essendal fatty acid, prostaglandin E1,
which is vital for cell membrane growth and healthy skin. Highly
recorunended for dry, scaly skins, cczema and is successful in the
ueatmen: ~f P.M.T. and high blood pressure. Can also be taken
internally, th * recommended dosage is ' tsp per day.

JOJOBA: This versatile oil is very similar to the skins own sebum and is
therefore easily absorbed. It is an excellent emollient for sensitive and
acne prone skins as it helps balance the production of sebuin, 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 slimming programme by applying to the areas of the body that
are storing excess weight. Itis ideal for treating, dry and damaged
hair by smoothing and coating the hair shaft. Being resistant to acid,
itis useful for babies with nappy rash, it also heals and protects skin
from infection.
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AROMATHERAPY BLENDED MASSAGE OILS:

FAT BUSTER CELLULITY OJL:

A powerful punch ot Juruper, Fennel and Geranium to act as a detoxifving
and diuretic treatment of cetlulite., also bringing relief to hang-overs and
rausea associated wath having concumied too nuch alcohol.

SOOTHING MASSAGE Qil:

Lavender, Geranuen, Sandalwood and Orange pure essental oils create an
exquisite mascage oil with relaxing and sedating properties. Can also be used
as an effective treatment of eererna and dry, flaking cr irritated skin.

FRESH FEET Ol1:

An energicing miv of Roseman to stimulate tired feet and Peppermint and
Cypress to sonthe. drododse and check perspiration. ‘Fresh Eeet’ can also be
used as a stimulating massage oil. It will clear the mind, stimulate the brain
and encourage clear thinking. leaving you feeling refreshed, and ready to face
the day.

HANDS ON OIL:

Benzoin to soothe rough dry skin. Chamomile and Sandalwood to soothe and
heal irdtation. leaving you with smooth soft hands. "Hands on’ can also be

used as a warming, grounding and very calming marsage oil, to reassure and
encourage self confidence.

PMT. OIL:

To help bring relief from P.M.T. discomfort and period pain. Cypress,
Chamomile and Bergamot combine to lighten, uglift and revitalise. Also
contains Clary-sage. a muscle relaxant to help relieve menstrual cramps and
Evening Primrose oil, which is excellent in the reatment of P.M.T.

HAIR AND SCALP TONIC:

Rosemary, Cedanvood and Lavender combine to encourage a healthy scalp
and stimulate hair growth. Also contains Jojoba and Wheatgerm, thatactas a
tonic to treat conditions such as scaly scalp, dandruff, hair loss and dry split
ends.

o /

PREGNANCY STRETCHMARK OIL:

Containing Rose, Lavender, Tangerine and Carrot oils, also Wheatgerm to
help maintain tone and elasticity in the skin, thereby preventing stretchmarks.
Also has a balancing, cheerful and uplifting effect on the emotions.

SENSUAL MASSAGE OIL:

Jasmine and Parchouli oils that have for Centuries been reputed to have
aphrodisiac properties, are contained in this blend. They encourage sensual
awareness, are emotionally warming and help in overcoming a lack of
confidence. Also containing Grapefruit to uplift and enhance mental clarity.
Sensual Massage Oil will help create 2 sensual experience not to be missed.

LUXURY MASSAGE OIL:

Containing Rose, Jasmine, Geranium and Sandalwood. Rose is described as
the Queen of essential oils and Jasmine the King of essential oils. Both are
powerful anti-depressants, opening the heart to emotional expression and
love. Geranium is the great balancer of emotions and Sandalwood is both
grounding and reassuring. A truly luxurious cambination.

INSOMNIACS MASSAGE OIL:

This relaxing, sleep inducing blend contains Lavender, Chamomile and

Marjoram to slow down the mind, relax the body and encourage a gende and
sedative state where sleep occurs naturally.

BATH AND SHOWER

BATH SOAKS:

Conuain blends of dried herbs, flowers, salts and essential oils in individual
cotton sachets. Drop one sachet into the bath when running the water. When
the bath is ready, squeeze out the sachet step in and relax.

Available in six different blends.
ACHING BODY: To ease aches and pains.

CLEOPATRA’s: A soothing Rose petal based blend.
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MORNING AFTER: A gentde cleansing, tonic effect after over indulging.
REFRESHER: A refreshing blend to invigorate and start the day.
INSOMNIAC'S: To soothe and enceurage a gende night's sleep.

ADULTS ONi v A gendy stimulating blend containing Heart's Delight.

BATH BUBBLES:

A thick. rich coconut oil derived base available in six different fragrances
conaining pure wssential ails with no synthetic fragrance added. Available in
wwo sizes 123miand 250ml.

ROSEAND jassiNe: Relaxing and moisturising

ORANGF. GERANIUN
AND MANDARINE: Refreshing and uplifiing
NEROUAND GInaEr: - Calms, relaxes and brings warmth
LAVENDER AND
SANDALYOOD: Relaxing and grounding - ideal for sensitive skins
FRANKINCENSEAND

MYRRH: Soothing and rejuvenating

PATCHOULI AND
YLANG-YLANG: Stmulating and uplifting
SOAPS:

100gm 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 essential oil blends as mentioned under “Bath Bubbles”.

BATH OI1.:

Available in two sizes 125ml and 250ml, this Bath oil contains a combination
of Cold-pressed Sweet Almond and Grapeseed oils. Can be fragranced with
your own choice of perfunic at no extra charge.

- )

BATH SALTS:
Available in two sizes, 140ml and 280ml, with 10 different colours and

fmgr:mccs to Cl“.OOSC from:

AITLE Green
STRAWBERRY Red
JASMINE White
ORANGE Orange
DELPH! Blue
CLOUD NINE Pink
CONTRABAND Yellow
BALTHAZAR Purple
CCEAN MIST Blue
RAIN FOREST Green
HAND 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 ro lightly moisturise normal to dry skin. Available in two sizes
125ml and 250ml.

MOISTURISING LOTION:

A light, moisturising lotion for all skin types. Contains pure essential oils of
Rose, Lemon and Neroli. Ideal for use on face, hands and body. Available in
owo sizes 125ml and 250ml.

ESSENTIAL OIL FLOWER WATERS:
Four different types of Floral waters containing pure essential oil and no
synthetic fragrance. Available in two sizes 59m! and 100ml glass bores.

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 of Lemon, Tea tree and Lavender pure essential

oils in an antiseptic base to treat spots, acne, and Tinea. Available in 15gm
st. For best results apply to the affected area.
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LIP BALMS,
Lip Balms with a Sun Protection Factor of 5, come in 25gm pots and four

flavours. that contain only pure essential oils. and no symthetic fragrance.

®ONY

CRANGE/ TANGERINE

EYE GEL:

Glass pots of cool clear gel conuaining pure essential 0il of Chamornile.
Very cooling and refieshing and safe to use around the whole of the eye
arca. Excellent for a refreshing pick-me-up when travelling or at any time
of the day or night.

JET-LAG KIT:

A convenient pack of two Aromatherapy oil blends. One refreshing
‘Awake’ blend 1o stimulate and a relaxing ‘Asleep’ blend to help induce
sleep. Contains one weeks supply-

TRAVEL PACK:

A convenient pack containing a refreshing and stimulating Bath oil with
pure essential oils of Pine, Lemongrass 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.

AROMATHERAPY D.LY. KIT:

A complete kit for home use. Containing 20ml bortes of the following
pure essential oils; Lavender, Eucalyprus, Peppermint, Geranium and
Rosemary. Two x 100ml bottles of Carrier oil — Grapeseed and Sweet
Almond oil plus two x 25ml mixer botdes and instructions on how to mix
and use the oils for use in the home.

N

N

OIL BURNER FRAGRANCE BLENDS:

Pre-mixed essential oil blends to cover most requirements in the home. Can
be used straipht from the bortle, place 6-8 drops in the Oil Burner bowt of
boiling water, a..d 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 otils.

SENSUAL OIL: Jasmine, Patchouli, Grapefruit

ENERGY OlL: Black Pepper, Patchouli, Peppermint, Ginger,
Orange

CONCENTRATION Basil, Rosemary, Lemon

STUDY OIL:

CELEBRATION OIL: Clary-sage, Lemon, Ylang-Ylang

LUXURY OIL: Rose, Jasmine, Geranium, Sandalwood

CLARITY OIL: Neroli, Lemon, Rose

FRAGRANCE OILS:

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

APPLE CONTRABAND
STRAWBERRY BALTHAZAR
ORANGE CHRISTMAS PINE
JASMINE RAIN FOREST
DELPHI OCEAN*'.¢
CLOUD NINE ROSE

cla \
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ESSENTIAL DOIL PERFUME BALMS:

A selection of four clear balms fragranced with pure essential oils. Apply as

vou would a perfume. on pulse points for a lasting, lingering fragrance with
no ssmthetic additives

® NERQOLI, 1IXMON, ROSE

® JASMINE, PATCHOULL GRAPEFRUIT

® RO>Se. " NFOGERANIUM, SANDALWOOD

* FRANKINCENSE. SANDALWOOD, GERANIUM, ROSE
EAU DETOILETTE:

We have made our two most popular fragrances, PILLOW TALK and
FALLEN ANGEL, now available in Eau de Toilette. They come in 100ml

size bottles using an atomiscr.

PRODUCTS FOR MEN:

SHAVING CREAM:

Two Shaving Creams are available. One using the ever popular fragrance of
‘SAVAGE'. The other for more sensitive skin, contains pure essendal oils of
Lavender and Chamomile. Both have a rich, creamy base that delivers a thick

lather every ime to make shaving an enjoyable experience.

SPLASH ON COLOGNE:

A refreshing Splash on cologne to complete the rourine of shaving. Slighdy
astringent and available in the two most popular M=u/’s Fragrances of
‘SAVAGE' and ‘BROGUE'". Availatle in 100ml glass boctles.

SOAP FOR MEN:

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

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

The need for temperatw e mazagement in the
marketing of fresh produce is acknowledged by
the cnormous increase in on-farm cooling,
refngerar=d transport and cool storage at the
terminal markets.  Although there are several
cooling methods available for precooling fresh
produce — room cooling, forced-air cooling,
hydrocooling, package icing and vacuum
cooling — the main method used is forced-air
cooling. This cooling technique has been
actively promoted (0 the fruit and vegetable
industry and the refrigeraton industry over the
last ten years by the Queensland Department of
Primary Industries,

During the early stages in the development of
forced-air cooling, it tecame apparent that the
criteria used by the refrigeration industry for
selecting refrigeration cquipment for fresh
produce ccolrooms was not always adequate,
pariicularly for producc reruiring high
humidity. For agiven refrigeration capacity, the
humidity level in a coolroom is largely
dependent on the forced draught cooler (FDC)
uniL All 00 often, cither cost considerations or
ignorance have been responsible for the
selection of an undersized FDC unit resulting in
2 wo-low room humidity. The section 'FDC
selection for forced-air cooling’ discusses the
critedia recommended for selection of a suitable
FDC unit

Forced-air cooling calls for a high peak-load
refrigaradon capacity. Calculating this load is
discussed on pp. 15 to 18. The optimum use of
this capacity in forced-air cooling can 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 injtially
limit the rate of cooling, but as the demand for
refrigeration drops as the prody - * cools, the
increased flow rate will compensate for the
initial lag. Optimising available refrigeration
capacity in this way reduces the capital costofa
considerably larger installation, which would be
required 1o avoid any initial lag in cooling.

Ii is imponant that allowances be made for
adequate condensing capacity to deal with
clevated suction temperatures during the early
stages of cooling when the demand for
refrigeration is greatest.

Although the preceding discussion is the
concern of the refrigeration firm, room size,
layout and details of materials handling are
decisions for the client, These decisions must be
made fist. The guiding principles used are
discussed in ‘Placement of stacks’ (pp. 5) and
‘Essential information and requirements” (pp.
1210 15).

A successful end result is the product of
effective three-way communication between the
client, the DPI exicasion officer and the
relrigeration firm concern~d.

INTRODUCTION

The first commercial forced-air cooler, built in
California in 1955, was used for cooling
grapes destined for Florida markets. Since
then the technique has grown to be the
principle method of cooling horticultural
produce consigned from California.

Produce can be air cooled rapidly Ly
producing adifference in air pressure between
opposite faces of stacks of vented containers
(cartons, cases or bulk bins). This pressure
difference forces air through the stacks, past
the produce inside. Contact between the

producse heat is

carrisd away i
ow

ool A

high pressue

Forced-alr cooling

= 7“

rapidly moving cold air and the produce
removes heat rapidly.

Traditional room cooling, where air flow is
mainly past the outside container walls with
lide air flow through the container, gives
stower and uneven cooling. Produce is cooled
mainly by slow heat conduction through the
container walls and by random air movements
within the container. Highly perishable
preduce may deleriorate during slow room
cooling.

pressure

cool air

Room cooling

Figure 1 Cooling methods. Room cooling is slow cooling in which the
outside of the container is exposed to cool air. Heat Is exhanged

between the cool container

and the produce inside. In palietised

loads, the numbeg of walls exposed 1o cool alr will only be three at
the most. Forced“air cooling s fast cooling in which cool air Is
forced through the container. Heat Is exchanged between the cool

air and the produce.
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FEATURES OF FORCED-AIR COOLING

Moisturs condensation

When fruits and vegetables are being room
cooled, produce lying against the container
wall is the first 10 cool while produce in the
centre of the container takes considerably
longer 10 cool. Warm, moist air from the
warmer central produce can be camied by
convection within the container to meet the
colder walls and colder produce against the
walls. Moisture will condense on this produce
and on the walls.

If the container is a fibreboard carton, this
condensation will weaken the walls.
Condensed moisture on produce may aggravate
mould problems.

During forced-air cooling, positive air
movement is always from cold produce to
warmer produce, r.over the reverse. Moisure
cannot condense under these conditions.

Speed of cooling

During forced-air cooling, the rate of cooling
dependson the rate of air flow past the produce;
the faster the air flow, the faster the cooling,
providing there is sufficient refrigeration
capacity. In designing a forced-air cooler,
sufficient refrigeration capacity must be
provided 10 achicve the desired cooling time.
An auxiliary fan is generally used to pull air
through the produce.

Alr quandty is expressed as litres per second
perkilogram of produce (L/s/kg). (The imperial
unit is cubic feet per minute per pound
(cf/m/lb). These terms are virtually
interchangeable as L/s/kg approximately
equals cf/m/lb.)

A given air quantity does not achieve the
same cooling rate for all produce. Small,
lightweight, large surface area to volume
commodities such as mushrooms will cool
much fasier than large, dense, low surface area
to volume commodities such as rockmelons.
As an example, a flow rate of 2.0 L/s/kg will
cool mushrooms in less than onc hour. Large
rockmelons will 1ake 6.5 hours to cool at the
same air quantity.

Measuring the performance of
acooler

The perimmance of any cooling operation is
best expressed in ‘half cooling time®. This is
the time taken for produce 10 cool down to half
the difference between the initial pulp
temperature and the set room temperature.

Supposc the avzrage pulp temperature of
produce to be cooled is 30°C and it is loadsd
into a room set at 4°C.

The initial temperature difference will be

30°C-4'C=26C.
Half the difference is 13°C.

The half cooling time (call it y hours) will be
the time taken for the produce temperature 1o
drop by 13°C. When ha'f cooled, the produce
temperature will be:

30°C-13'C=17C.

The remaining temperature difference is:
17°C-4"C=13"C
Half this difference is 6.5°C.

In an additional time interval of y hours, the
temperature will drop by a funther 6.5°C.

The pulp temperature will now be:

17°C-6.5°C=105C

The produce is now three-quarters cooled —
the pulp temperature has dropped by
three-quanters of the difference between the
inilial pulp and set room temperatures.

The remaining temperature difference is:

10.5°C-4°C=6.5°C
Half this difference is 3.25°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:

10.5°C-3.25'C=7.25'C

The produce is now seven-cighths cooled.
The time taken to reach this temperaturc is three
half cooling times, namely 3 X y hours.

A typical couling curve is shown in Figure
2, (p-3), where the half cooling time is 3 hours.
The seven-cighths cooling time will be 3x 3 =9
hours. Cooling times quoted in this publication
are seven-eighths cooling times.,
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Flgure 2 Cooling curve needed to achieve seven-eighths cooling in 9 hours.

As cooling proceeds, the cooling rate is
obviously slowing down. As the product
approachee the set room temperature, further
time intervals give litte result. For a forced-air
cooling operation, the seven-cighths cooling
time is readily achievable in a reasonable time
and further cooling becomes Iess economic.,

When packages are being cooled in line,
corumonly two or three across a pallet, the
published cooling times are for produce in
downstream packages where the air leaves the
stacks. Produce in upstream packages where
cold air enters the stacks will cool to virmally
air temperature in a much shorter time. For this
reason, the entering air temperatire must not be
below the freezing point of the produce, This
may occur in a room set w operate at 0°C
(retum air temperature), panticulary if the
cooling coil is undersized (ths smatler the coil
for a given compressor, the greater is the air
temperature drop as air flows l.hroug!]\lhc coil).
The thermostat should be st to a point where
air leaving the coil does not fall below -1:C.

Freezing does not occur in forced-air coolers
equipped with a refrigeration system that uses
cold water as the cooling medium for the room
air,

Resistance to air flow

Air {lowing through produce packages or bins
meels some resistance. The total resistance
depends on the air flow rate, the number of
packages in line across a stack and the nature
of the produce.

This resistance, which must be overcome to
force a given quantity of air through a stack, is
termed ‘static head® and is expressed as
millimetres of water. The outer face of a stack
(upstream) where the air enters is at higher
pressure than the inner face (downstream)
wherc the air leaves. This pressure difference
is the static head. It can range from less than
1 mm of water in comparatively slow cooling
of one-package-wide stacks o0 60 to 70 mm in
fast cooling of tightly packed produce in
palletised stacks three packages wide.

A low air quantity through stacks only one
package wide meets very little resistance. As
an example, a flow-rate of 2.3 Lys/kg through a
9 L canon of mushrooms with two end vents
(45 mmx 15 mm)in the carton produces a static
head of only 1.2 mm. As the air quantity
increases, the static head rises considrably. At
5.7 Lis/kg through the same carton, the static
head is 15 mm. A 2.5 times increase in air
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4 Feawuresof, rced-air cooling

quanuty has increased the statc head 12.5
tumes.

A similar effect on static head occurs when
the number of canons in line across the width
of astack increases. A flow rate of 2.3 L/s/kg
through stacks of mushrooms one carton wide
produces a static head of 1.2 mm. The same
flow rate through stacks two cartons wide
produces a static head of approximately 15
mm. For three-canon-wide stacks, the static
head rises to 55 mm.

High air flow rates through stacks several
cartons wide will obviously meet with very
high resistance. Expensive, powerful fans are
needed 1o overcome this resistance.

Additional heat gencrated by such fans can
be considerable For example, a fan capable of
working against a 55 mm head requires a seven
10 nine limes increase in power over one
moving the same air quantity against a 2.5 mm
static head.

Indesigning aforced-ais cooler, any benefits
attributed to fast ccoling against slower cooling
must be balanced against initial capital costand
running costs of the required refrigeration
capacity and fan power.

Containers for forced-air
cooling

Any type of container ventilated to admit air
can be forced-air cooled when stacked in ters
one conuiner wide. For stacks more than one
conuiner wide, vents have to align 10 allow air
1o flow through successive containers across
the stack.

Palletised produce is made up of stacks
commonly two or three containers wide. The
Australian United Fresh Fruit and Vegetable
Association series of rationalised packages
includes end-vented cartons which are
column-stacked in register in 6/layer (3 wide x
2deep) or 12/1ayer (4 wide x 3 deep) units. The
aligned vents allow air 10 flow through the
palletised cantons.

Recently developed cartons include 8/layer
cartons and uays vented for forced- air cooling
of cross-stacked palletised cartons. The trays
havetwo end vents and three side vents. Foam
polystyrene containers and returnable crates
have ventilation patterns which allow

forced-air cooling in either column stacks or
eross siacks (sce *Container vents® below).

Suitable bulk bin ventilation depends on the
typ< of cooling used {sce p. § ‘Placement of
stacks’). Solid ends with side venting ang the
pallet rails running parallel to the vented side
are suitdble for forced-air cooling of paired
parallel rows separated by a return air channel,
Bins venied on all sides can also be nsed.

For serpentine cooling, only the bin floor
needs 10 be venied (see p. 5 ‘Placement of
stacks®).

Container vents

In volume fill packages, used for larger fruits
and most vegelables, the main resistance to air
flow occurs at the contauics vents, The total
area for air paths within the container far
exceeds the vent area.

Tota] vent area should b= o1 Jeast 4% of the
area of the vented face. Ir.: <ing the area is
beneficial up 10 the point where package
stuength begins 10 suffer.

Small, denscly packed commodities such as
grapes, or commodities which can almost block
vents entirely ~ for example sweet com packed
across the vents and leuuce tightly packed ~can
offer considerable added resistance to air flow.
This resistance can be reduced by including
vents zlong the top edge of the vented face,
Slight seuling of produce can allow air 1o sheet
across the top, lowering the resistance and
creating turbulence within the container.
Turbulent air flow is effective in removing
heat

Elongated vents are preferable to round
holes. Holes are too easily blocked by round
produce. Slots skould be as wide as possible
within the limits of desired package strength.
Wide slots minimise the reduction of effective
vent area occurring if packages are misaligned
across a stack more than one package wide.

Cartons provided with interlocking fac ilities
are ideal for forced-air cooling, interocking
prevents misalignment during stacking.

Where horizontal slots are along the top
edge of a package, the package should also
have base venting or venting along the bottom
edge. Open-top polystyrene packages are
vented in this way, with the vents along the 1op
edge, bottom edge and in the base. Retumable
crates have 1op edge and base venting.

Placement of stacks

Figures 310 6 show methods of stack placement
for forced-air cooling.

In Figures 3 and «, paired parallel rows of
containers - stacked in single container width
tiers, multiple width tiers or palletised — are
separated by a covered retum air channel. This
method is called tunnel cooling.

Coolroom sir is pulled through the stacks
into the remm channsl by an auxiliary fan
which discharges air either via a plenum
(Figure 3) or directly into the coolroom air
(Figurc 4). The plenum is simply a chamber
which hous.s the auxiliary fan and ensbles a
more direct reurn of warm air to the cooling
units above. Small plenums can be built as
movable units. Larger plenums are gencrally
fixed.

The FDC unit can be used instead of an
auxilizry fan 1o move air through the containers
where total air quantity required approximates
the flow rate of the FDC and static heads are
low (0107.5 mm). Figure 5 shows that a partial
plenum is formed by fixing two vertical panels,
floor 1o ceiling, from the FDC unit to the back
wall.  The full plenum is formed when the
paired parailel rows of containers are placed
into position. A high static head with this
design will unduly reduce the flow rate through
the FDC, reducing thz refrigeration capacity
and lowering room hrmidiry.

Figure 6 shows the sysiem where air flow
through the stacks is discharged directly into
the plenum, This is called cold wall cooling. It
climinates the need for supply and reurn air
channels but limits the cooling area 1o a
one-deep pallet lineacross one end oralong one
side of the coolroom. This system is well
suited to cooling a limited odd or even number
of pallets.

The system shown in Figures 3 1o 6 can be
used for cooling produce in side-vented bulk

Features of forced-air cooling §

bins. Figure 7 shows the system called
‘serpentine cooling’, used for cooling produce
in bins having floor venslation. The bins are
block stacked one behind the other and one
above the other against a plenum. Aliemate air
channels formed by the bin rails become supply
and retumn channels.  Supply channels are
closed at the plenum end by the plenem wall
but are open at the opposite (outer) end.
Conversely, retumn air channels are closed off
at the outer end but open into the plenum. The
outer end is closed with a canvas strip held in
place by elastic straps. Coolroom air enters the
supply channels and flows upwards through the
bin above and downwerds through the bin
below to enter the plenum via the retun
channels,

The Victorian Deparument of Agriculture
hasdeveloped aserpentine system using a large
movable plenum placed centrally across an
existing coolroom. The plenum is moved into
place afier the bing have been stacked. One or
more suxiliary fans mounted on top of the
chamber pulls air through the bins to discharge
itinto the cold air stream above (Figure 8).

Return air channel cover

The cover (blind) over the retum air channel
(Figures 3,4, 5) is typically made from sarlon
or canvas reinforczd at about 0.5 m intervals
with metal or timber battens sliding into
pockets across the width of the cover. This
preveuts the cover collapsing into the channel.
The minimum cover length equals the
maximum length of the channel plus the height
of the stacks. The cover can be fixed to aroller
on the plenum face above the return airopening
and rolled up when not in use. Alternatively,
the unaitached cover is simply rolled up. The
cover is either pulled or rolled backwards to
cover the channel,

74

&4



6 Feature; of forced-air cooling
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Figure 2 Tunnel cooling. This design is suitable for cooling even numbers
of bulk 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 channet which opens into a plenum. The same number of
pallets must be placed in each row. A reinforced blind is run over
and down the end of the air channel. Air is pulled through the
containers into the air channe! and back through the plenum and
auxiliary tan to the torced draught cooler {FDC). The plenum can
have a number of openings which must be closed when not in
use. When bulk bins are being cooled, the top bins must be
covered either separately or by a full-widih blind.

Figure 4
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Tunnel cooling. Poriable sy

stems can be designed by mounting
the auxiliary fan in a mobile box. Two rows of pallets {or bulk bins
or floor-stacked containers) are placed against the portable fan
with an air channel between the rows. A reinforced bling isrun
over and down the end of the air channel. The fan should be
angled to direct warm air back to the FDC.
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8 Featwes of forced-air cooling

Flgure 5
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Tunnel cooling using FDC fans. This design features a partial
ptanum without an auxiliary fan. The plenum is formed by fixing
two vertical panels, floor 1o ceiling, from the FDC to the back
wall. The fult plenum is formed when two pallet rows (or butk
bins, or fioor-stacked containers) are placed into position with
an air channel between the rows. The space between the top
of the pallet and bottom of the FDC is closed with a full-width
blind. The blind allows for varying pallet heights. Air is pulled
through the containers into the alr channel, then back through
the plenum to the FDC. The disadvantage of this design is that
all the room air flows through the contalners. This reduces alr
flow through the FDC, which reduces room humidity and
refrigeration capacity. This design has been used successiully
for forced-air ripening of bananas and cooling of rockmalons.
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Flgure 6
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Cold wall cooling. I this deslign, the paflets (or bulk bins, or
floor-stacked containers) are placed against openings of similar
width in the plenum. The openings must be closed i not in use. Alr
Is pulled through the contalners into the plenum and back through
the auxihiary fan to the FDC. The design Is sultable for cooling odd
numbers of pailets. The pallsts should only be one deep against
the plenum. Small numbers of containers {less than a pallet oad)
can be cooled with this design by stacking on the floororon a
trolley (for example strawberries).
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10 Features of forced-air cooling

Figure 7
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Serpentine cooling. Alternate channels formed by the bin rails are
supply and return air channels. Air entering supply channels flows
up through the bin above and down thiough the bin balow. Return
channels open into the plenum; the opposile ends are covered
with canvas cr sarlon straps. A row of pallets is placed on the top
bin row and covered with a canvas or sarion blind to prevent air
entering between the pallet boards. This paliet row forms a supply
channel for the top bin row.
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plan view

Figure 8

FDC above

- eE00000
Tl E00000
 Hell00000)
FO0000

Serpentine cooting using a portable plenum - plan view. This system
is used in Victoda for cooling pears in large coolrooms equipped with
several back-to-back FNC units on either side of the ceiling ridge. Bins
stacked for cooling are ;ypically 6 bins long, 4 bins wide and 5 bins
high. The plenum is moved into placs after the bin stacks have besn

positioned. 7 7



DESIGN OF FORCED-AIR COOLERS

The [ollowing section gives the essential
information needed 10 design a forced-air
cooler. Given this information, calculauon of
room size, product layout within the room,
auxiliary fan size and refnigeranon capacity is
not a difficult exercise. What can prove
difficult 15 to initally gather the required
information from the prospective client,
typically & grower plagued by uncerasnties of
his or her own requirements.

Essential information and
requirements

Types of product or procucts

Is the cooler for one commodity only or more
than one - for :xample, tomatoes only or
tomawes and lenuce? Lenuce requires high
humidity, torr atoes do not. The type of product
affects the seiection of refrigeration equipment,
notably the sclection of the forced draught
cooler (FDC), the cooling unit in the room.

Produce weight and volume

This s required for determining room size,
refrigeration capacity and auxiliary fan
requirements.

Type of container and method of
stacking

Are the conLauners to be .4k bins or package
units? Are the packages to be hand stacked or
palleuised? If bins, is the cooling system w0 be
paired paralle] rows or serpentine cooling? If
palletised, are the pallets in paired parallel rows
or direculy against a plenum?

This information is required for determining
room size, product placement, plenum design
and stanc head rating for the auxiliary fan,

12

Cooligg time

The desired cooling time determines the
product load on the refrigeration and auxiliary
fan requirements (flow rate and static head).
This i tum determines the dimensions of
supply and retumn air channels, a factor in
calculaung room size (see p. 20 *Auxiliary fan
selecoon’). )

Forklift, reach truck or pallet jack

When handling palletised units, allow at least
4.3 m for tuming a forklift, 2.7 m for a reach
tuck and 1.8 m for a pallet jack (see aiso p. 13
*Location and size of doorways’).

Stack height

The stack height plus the depth of the FDC unit
determines internal height when using the
system shown in Figure 4. For the system in
Figure 3, additional height may be nceded 1o
allow for the depth of the fan casing if an axial
flow fan is uscd (see pp. 14 10 15 "Location of
the FDC unit®).

Cooling only or cooling plus
holding

In some coolrooms, produce is cooled daily and
then held for one 1o three days before
consigning to merket, The design must allow
for a holding area in addition to the cooling
area.

For produce prone to moisture loss, the
cooler raust be designed 10 operate at a high
humidity, particularly if exposed produce is to
be held in the coolroom aftier cooling. Typical
ezamples are lettuce, broceoli and sweet com
in open 1op cartons. Humidity requirements
influence the choice of the FDC unit and
somctimes the location of the unit (see pp. 14
to 15 ‘Location of the FDC unit').

Depth of plenum

The depth of the plenum (frunt 10 back
dimension) must be allowed for in calculating
room dimensions, gencrally room length. The
plenum must be of sufficient depth and width
to accommodate the fan opening clear of any
structural supports. Dimensions for fan
meuntings are included in fan catalogues.

Location and size of doorways

Doorway location is impertect in facilitating
movement of produce to and from the room and
within the room.

Full-room-width doorways can reduce the
space necded within a room for handling
pallets. If forklifis canenter a room and reverse
out along the same path, no space is required
within the room for tuming. Paired doors, each
a linle wider than half the room width 2nd one
sliding behind the other, can be used where
there is no space be'~.. 1 the edge of the room
to slide a full-width door. Alternatively, a
full-width door may open vertically if there is
sufficient clear height above the room.

plan view
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Although full-width doors reduce room size,
the reduced cost of less wall area may be offset
by the added cost of a larger door or doors.
However the risk of damage 1o the room is
minimised if forklifis can operate on a straight
line basis 1 avoid tuming within 2 room.

Deorways must be wide enough to lessen
the nisk of damage to door jambs when
handling palletised produce through doorways.
The cost of foolproof protection to door
surrounds can be considerable.

Although a doorway is frequently located
cenrally in an end wall, doorway location in
one comer can often facilitate room loading
and allow better use of room space. When one
end of a coolroom is used as the cooling area
and the opposite end for a holding area, it is
convenient o locate the doorway at or wwards
the centre of one long wall. An aisle running
across the width of the room from the doorway
10 the opposite long wall serves as an area to
manocuvre produce from the cooling 1o the
holding area or 1o and from cither area 1o the
outside (Figure 9).

Doorway heights must be sufficient to atlov
clearance for a forklift mast,
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Figure9  Inthis design, produge Is forced-air cooled at one end of the
room and stored at the opposite end. The aisle between must
be wide enough to manoeuvre a forkiit or pafiet jack.
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14 Design of forced-air coolers

Forced-air cooling by auxiliary fan
or FOC urnit

Auuliary fans are generally preferred, but for
some applicauons the FDC urut fans can be
nsed to move air through the produce (Figure
5). The FDC fans should be axial flow types
(sometimes called multi-wing fans), not
propelier fans.

The FDC unit can replace an auxiliary fan
where wtal awr quantity required through the
product containers approximates the flow rate
of the FDC and stauc heads are low (0 to 7.5
mm). A high suatic head will unduly reduce the
flow rate through the FDC, reducing the
refngeration capacity of the FDC and lowering
room humidsty.

FOC abovs

Forced-air coolers for cooling rockmeloas
1n 1210 14 bours commonly usc this system.

Location of the FDC unit

Auxiliary fans are commonly located behind
and below the FDC unit. Sufficient clearance
must be left berween the FDC unit and the wall
betund to allow unimpeded air flow from the
auxiliary fans 10 the FDC fans. Clearance
should be az least equal to the auxiliary fan
diameter.

When using axial flow aaziliary fans, there
must be sufficient clearance between the top of
the plenum 20d the underside of the FDC unit -
to aliGs far the height of the fan casing. The
top of the casing should be no higher than the
underside of the FDC unit

pienum

Ter

i

plan view

Figure 10 Offset FDC unit for cooling on one side and storage on lhe
other. The cooling area is offset 1o one side and consisls of a
forced draught cooler and an auxiliary fan housed in a plenum.
The plenum only needs to be wider than Ihe fan and the air
channel between the rows of pallets (or bins or containers).
Once cooled, the produce is stored away from the forced
draught cooler on 1he other side of the room. High air
movement is not necessary during storage.

Where propeller fans are used, the top of the
plenum can be level with the underside of the
FDC unit

In rooms used for adjacent cooling and
holding areas, the FDC can be offset 1o one side
above the cooling arca where there is the
greatest demand for refrigeration capacity
(Figure 10). Far less capacity is required in tho
holding area. Locating the FDC away freos the
holding arca reduces air movement in tas area,
an advanuge when holding exposed produce
prone to moisture loss.

Calculating total refrigeration
load for forced-air coolers

Total refrigeration load is the sum of the
product load and extraneous heat loads such as
wall load and air changc load. In both
forced-air cooling and room corling,
calculations of extraneous heat loads are
similar but in forced-air cooling, product load
calculaton must allow for high peak loads
when starting 1o rapidly cool a warm batch of
produce, These are considerably higher than
for traditional room cooling calculation.

Product load

Figure 2 shows that the cooling curve typical
of a forced-air operation is steepest at the start
of cooling. The cooling rate atany point during
cooling is given by:

R =2.08 (1-12)
where

R = cooling rate ("Ciour)

11-12 = temperature difference between
product and FDC coolant

Y = 7/8 cooling time (hours)

As the maximum value of U~z is at the
begianing of cooling, this is where the demand
for refrigeration is greatest. The peak product
load in kilogram-calodes/hour is then:

product wt (kg) x R X specific heat (S_H.)
w kg X (t1~t2) x 2.08 x S.H.

7/8 cooling time
*R. Guillon was the sgriabhanl engi: who pi
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As refrigeration capacity is generally
expressed as watts, kilogramcalories/hour can
be convered 1o watts by multiplying by a factor
of 1.16.

peak product load in watts (W)
=kgx(1-Q)x 208 xS.H. x 1.16
7/8 cooling time (h)

Guillou® in his publication Coolers for fruits
and vegetables (University of Califomnia
Agriculture Experiment Station Bulletin 773,
1960) states that ‘instead of installing the large
refrigeration capacity needed to maintain fast
cooling when startng a warm batch, it may be
more economical to install less refrigeration
and accept slower initial conling. The initial
half cooling period is lengthened by 45% by
provision of half the refrigeration that would be
needed for & mavimum inital cooling rate,
This refrigeration capacity is sdequate after the
product is half cooled and cooling then
proceeds at the rate determined by expasure of
the product.” Figure 11 illustrates this
principle.

Although the initial half cooling period is
lengthened by 45%, overall cooling time is
lengthened by only 15% because the reduced
refrigeration capacity is limiting only for the
first half cooling time.

The author has developed a more
economical use of refrigeration forachosen 7/8
cooling time hy using a reduced peak
refrigeraiion capacity in conjunction with
increased air movement. This peak capacity is
calculated as follows:
peak product load (W)

v product wt (kg) x (1-12) x 1.2 x S Hx 1.16
778 cooling tme (h)

Because refrigeration load calculations are
an approximation only, an average specific
heat factor for fruit and vegetables can be used.
Guillou suggests an average figure of 0.93.
Using 0.93, the product load calculations can
be simplified as follows:

peak product load (W)
= (kg) % (i—2) x 1.2 x 0.93 x1.16
/8 cooling time (h)
= (kg) x (u—t2) x1.29
/8 cooling time (h)

Lol F

d the develop of forced -air cooling in California.
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Figure 11 Effect of rafrigeration capacity on cooling rate. (Source: University

of Calforna, Dmson of Agnicudtural Scences)

This capacity will achieve the desired
cooling time using air flow rates approximately
30% greater than given by the graphs at the end
of this publication.

Wall load

Wall Ioad (W) = room suwiface arca (mz)
x wall beat gain factor
Wim
Wall beat gain factors arc listed in Table 1.
Surface area includes all walls, ceiling and
floor. Heat loss figures for concrete oa dry
soil, where the soil temperature is lower than
daytume ambient air temperarures, suggest that
losses through the floor are about equivalent to
losses througb 75 mm of polystyreae wall.

Air change load

Air ckange lozd (W) = room volume (m])
X average air
changes per hour
X heat removed in
cooling air to room
temperature (W/m"~)

Average air changes for a range of rom
volumes are given in Table 2,

Heat removed in cooling the air 1o room
temperature is given in Table 3.

Example of total refrigaration load
calculation
Asan example, two pallets of cucumbers are 1o

be cooled in 12 hours with extra space for
storage of three pallets.

Given data:
Reomdimensions 4.2rix4.2mx2.8m
Insulation 150 nm

Room temperature  7°C \12)
Ambicnt temper-

ature 32°C
Inidz) product tem-
perature® 32°C (11
Product weight 2 pallets x 95 tzn kg
cartons per pallet
=1920kg
Cooling time 12 hours

® Lnitial product icmperature will be varicd, bet prodwect
losd calculations showkd be based on the highest possible
(continwed)
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Table 1
Wall heat gain (war_ver m? of outside surface)

Insulation thickness Temperature difference in "C between outside ambient and oom

Polystyrene ot temperanures
equivalent 1° 15° 20° 25° 30° 35
75 0.567 8.5 13 14,17 17.0 19.84
100 Q.425 6.37 8.5 10.62 12.75 14.87
125 0.330 5.10 6.80 8.50 10.20 11.90
150 0.284 4.26 $.68 7.10 8.52 9.94
Table 2
Average air changes per hour for storage moms at or above 0°C.
Yolume (m”)  Airchanges _ Volume (m’) A changes  Volume (m”)  Airchanges
55 1.8 225 0.83 140 03
7.0 16 28.5 0.73 170 0.27
85 1.4 42.5 0.58 225 0.23
1.5 12 56.5 0.5 280 0.2
14.0 1.1 85.0 04 425 0.15
17 0.95 1130 C.34 565 0.14
Table 3

Heat removed in cooling air 10 coolroom lemperature (wats per m’)
Coolroom temperature Temperatire of outside air (assume a relative humidity of 60%) -

C oc j2°C 3s°C 38°C
18.3 88 12.1 15.9 20.2
15.5 10.6 14.2 18.0 222
12.7 13.8 17.2 208 25.2
10 15.9 19.3 230 274
1.2 17.9 213 25.0 29.5
44 19.8 234 271 1.7
1.6 21.6 25.1 289 338
~0.1 232 262 304 347

temperature which may occur in the growing ara
concemed  For tree crops, fruit tempenatures genenlly
spprotimale unhncnuunp:nmru,bm{wvimcmpc,e.p
rockmelans, pulp tempen-ares ir. e1posed fruit can be
seversl Cegrees higher L1~ the daily maximum

Arca of walls, floor and ceiling
=(42x42x2)+(4.2%x28x2)
+(4.2x2.8x2)
=35.28+23.52+ 235228232 m?
Ambient temperature minus room

(e temperature = 25°C.
Wall load Wall heat gain for 25°C difference and
- 2 150 mm insulation (Table })
Wall load (W) = surface area (m?) =0.284x25=7.10 (W/m%)

x wall heat gain (W/m?
gain (Wim’) Wall load = 82.32 x 7 1 = 584.5 waus

0
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18 Design of forced-air coolsrs

Alr change load
Arr change load (wpits)
= room volume (m”) x air changes per
hour x hsal removed 1n cooling air
(watt/m”)
Room volume = 4.2x 4.2 x 2.8 m®
24939 m’.
Aur changes for 49.36 m? (Tabdle 2)
= 0.54 apprex.
(T)hu 1s esumated {rorsn 058 for 42.5
m”and 0.5 ior 56.5 m>.)
From Table 3, heat removed in cooling
auw from 32°C 10 7°C 15 21.3 wats.
Arr change load = $9.39 x 0.54x 21.3
=568 W

Product Inad
Product load (W)
= product weight (kg)x (t1- 12) x 1.29
cooling time (h)
Product weight = 1920 kg
-2 = 25'C
Cooling ime = 12 hours

Productload =1920x25x1.29
12
= 5160 W

Total refrigeration load
Toul refrigeration load
= wall load + air change load
+ product load
= 584.5+ 568 + 5160 W
=63.25W

Compressor selection for
forced-air cooling

Many [orced-air coolers are used for dual
purposes ~ cooling and short-term holding.
The dilference in refrigeration capacity
required for each role can be considerable; far
more capacity 1§ needed for peak load cooling
than for holding.

In large [forced-air coolers where the 1otal
peak. load capacity requires two or more FDC
units, a separate compressor can be coupled to
cach unit. Once the product has cooled, one or

mo'e compressors can be shut down during
holding. Thus reduces capacity but does not
alter room humidity. .

A more flexible system is to couple two
sunilar &émpressors 1o esch FDC unit, provided
that the compressors are designed for this
applicaton. After cooling, one compressor can
be shut down. Thisreduces capacity and raises
room humidity, a distinct advanuage whils
holding produce at a set storage temperature.
Thus applies in particular to produce which is
prone to moisture loss and is held in open-top
packages.

FDC selection for forced-air
cooling

The traditional method used by the refrigeration
trade for selecting equipment for fresh produce
cool stores has been to design for a 5.4°C
temperature diferental between air onto the
coil and refrigerant temperature within the coil
(suction temperature). While this may be
sccepuble for some applications, it can be
unzcceptable for produce requiring
high-humidity cool storage.

Room humidity is determined not only by
the tempenature differential but also by the
quantity of air moving through the coil. Two
coils operating at the same ter nerature
differential but differing appreciably in air
qusntity will give different results in
application.

A betier basis for sclecting the FDC unit is
to design for a desired diffusion temperature
through the coil. The diffusion temperature is
the difference between the iemperatures of the
air entering the coil and the air leaving the coil.
The less the diffusion temperature, the higher
the average humidity in the room.

Diffusion wemperature ("C)
= balanced capacity (watts
air quantity (m”/h) x 0.34

The imperial equivalent in °F
= balanced capacity (Bru/hr)
air quantity (cfm) x 1.1
The balanced capacity is the calculated
capacity of the refrigeration system at the set
room temperature.  This is determined by the

30 4

100m temperature

Suction tempe: ture (°C)
o
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bslanced capacity = 15 750 watts

T
-5 Vo
H '
) ‘
o
' + capac:ty of FDC at $° KTD
' i (0. 5°C beiow room tamperature)
H 1 88 per FOC ciata sheet = 17 140 watts
10 : H
T T T T T —
[+] s 10 18 20 25 30

Capacity fwasts x 1000)

Figure 12  Calculating balanced refrigeration capacity of compressor and
FDC.

intersection of the compressor and FDC graphs
showing the relationship between temperature
and refrigeration capacity (Figure 12).

Compressor and FDC data sheeis include
data on refrigeration capacity at various
temperatures.  This data is used 1o plot the
necessary graphs. Compressor capacities at
~5'C, 0°C and 5°C suction temperatures are
sufficient to establish the compressor graph,
which is approximately a smaight line through
these poinis. The FDC graph is a straight line
originating at zero capacity at the set room
temperature and passing though the stated
capacity at 5* KTD (5°C below room
Lemperature).

The air quantity used in the diffusion
temperature calculaton isincluded in FDC data
sheets, If the air quantity is given as
litres/second (L), then

mh=l/Sx36

For the example shown in Figure 12, the
balanced capacity is 15 750 wans, and the
airflow o{ the FDC unit as per data sheet is
19029 m’m.

Diffusion temperature ("C) = __ 15 750
19029 % 0.34
=24

Experience with the design and operation of
forced-air coolers has confirmed that the
diffusion temperatures should notexceed 2.5°C
(4.5°F) for produce prone to moisture loss,
particularly if the produce is held in short-term
storage after cooling. Syst=ms using two
compressors per coil, designed for a 2.5°C
diffusion, will operate at approximately half
this diffusion temperature when one
compressor is shut down during storage. Under
these conditions, room humidity can be in
excess of 95% relative humidiry.

3/

cid



20 Design of forced-air coolers
Fan motor heat load

Fan motor beat s always inci:Zeu in total beat
toad calculations when ietesmining total
refnigerauon load n a roou coolir - operation.
During typical rcom cooliog, room
temperature generally does oot nse appreaably
above the thermostatcally coctolled room
temperature because of Limited heat exchange.
Any nse which does occur is generally
shon-Lived

When calcutaung total beat load for a
forced-aur operaton, fao :.utor beat can be
ignored  Refrnigeration equipment for a
forced-air cooler is selected to have a balanced
capacity 2t the set room temperature,
approumanng the capacty need-“ Jor the peak
demand at the stan of cooling. The set room
temperature is geoerally 0°C or 5 to 7°C,
depending ot the commadity to be cooled
During forced-air cooling, the room
temperature nses appreciably at the stan of
cooling a warm batch and falls comparatively
slowly as cooling proceeds, reaching the set
room temperature oaly towards the end of the
cooling cycle.

Although this vanaton in room temperature
does oot significantly affect the cooling time,
it does bave a significant effect on compressor
capacity. At tugher room temperatures and
coasequently higher suction temperatures,
compressor capacily increases, often by up to
20%. Tius increased capacty is more than
enough to cffset fan motor beat

As the product cools and the room
temperature falls, the capacity decreases but
the demand for refrigeraton decreases faster,
The excess capacity is ooce again more than
enough to offset fan motor heat as the product

progressively cools.

Auxiliary fan selection

The total weight of produce to be cooled
multiplied by the flow rate per unit weight for
the chosen cooling time determines the total air
quantity required.  The graphs io the section
‘Forced-air cooling data® (pp. 24 to 41) show
the relationship berween flow rate and cooliag
time and static head and cooling tim=.

As anexampie, to cool 10 toanes of rockmelons
in 10 hours (600 mioutes), a flcw rate of
1 L/s/kg is needed (see Figure 14). As stated
oo pp. 15 to 16, to "Calculating total
refngeration load’, tus fow rate should be
increased by 30%, giving an adjusted flow rate
of 1.3 L/skg. The total air quantity required
will then be:
10000 x 1.3 =13 000 LSs )
= approx. 47 000 m~ /.

Fan data catalogues generally specify fan
capacity as cubic metres/hour {(m°/h). To
cooven L/s to m”/b, multply L/s x 3.6.

The statichead at 1.3 L/s/kg is about 3.0 mm
(see Figure 14).

The final fan selection is based oo the fan
closest to, but not less than, the required air
quantity and static head ratings.

Typs of fan

For low to Toderau: air flow requirements (up
to 8 000 m°/h and static heads up to 10 mm)
smaller propeller fans can be vsed. These
nngeinsize from 315 mmto 630 mm diameier.
At higher air quantities and pressures, aria!
flow fans are more economical.

Selscting dual purpose fans

A forced-air cooler may be peeded for a dual
role. For example, a cooler designed primarily
for cooling rockmeloas in 12 hours may be
required at times to cool a smaller quantity of
a different commodity, e.g. mcchini, in 3t0 4
bours. This is generally the situation in
transport depots cooling a variety of
commodsties for transport.

Although the total air quaotity and
refrigeration capacity required for these two
different purposes may be reasonably similar,
the static head requirement for the zucchinis
will be much higher because of increased flow
rate per unit weight through three carnton wide
stacks; rockmelon stacks are typically rwo
cartons wide.

The fan selected must be rated for this higher
static bead. If the total air quantity needed for
the alternative commodity is considerably less,
the cooler will be better equipped if tw 9 fans
are iostalled. Both are used for the high zr

requiremerns but only one for the lesser
quantity.

In designing large forced-air coolers to
handle a range of commodities, some
compromisc may be needed. Using multiple
auxiliary fans in a common plenum in
conjunction with a number of FDC units, each
coupled with independent condensing units,
can offer the ultimate in flexibility.

Return and supply air
channels

Alr passages supplying cold air end retumning
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 omes.

Calculating return channe/ width

The pressure drop in an air channet is negligible
if l.hf: air velocity is 150 m/minute (about 500
fUmin) or less. This is an ideal conditicn if
passages and openings can be made large
enough.

The total air quantity flowing along a
passage is the cross-sectional arca of the
passage multiplied by the air velocity:

Total air quantity (m)/minuu:)

= height (m) x width (m) x velecity (m/min)

Width (m) is then

total air quantity (m’/min)

height{m} x velocity (m/mm)

Assuming an ideal velocity of 150 m/min (=
9 000 m/h) and haviyg calculated the wtal air
quanity requured (m-/h) as given on p. 20, the
desirable passage width is

Width (m) = total air quantity (m’/h
R0
As an example, the air quanlity needed for
cooling tomatoes in 12 howrs is approximately
0.42 L/s/kg + 30% = 0.53 L/s/kg.
(from the tomato 4ata graph, &40)

Assuming 10 tonnes of fruit, the total air
quantity is
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10 000 x 0.53 = 5300 L/s
= 19000 m*,
) The passage height (= stacked pallet height)
1s approximately 2.0 metres. The required
width is then;
19000 = 1m (approximatcly).
2 %9000
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
velocity in the passage at the risk of unequat air
flow through produce. Produce near the exit
end (plenum end) of the return air channel may
receive more air than produce at the opposite
end: This is more likely to happen at lower
stauc heads (010 12.5 mm) than for higher total
static heads,

Calculating supply channel width

From Figure 13, the best ratio of supply channel
width to return channe! width can be calculated
from the ratio of supply channel length to return
channel length. Supply and retum channel
lengths are measured in the direction of air
flow. Air flow direction is obvious for retumn
channels but less obvious for supply channels.
For paired paratlel rows (Figures 3, 4, 5), air
enters mainly along the top of the supply
channel mdﬂowsdownwmdsbcforuuminglo
enter the sicks. The length of the supply
channel would be the height of the stacks.

As an example, if the rows are five pallets
long (about 5.8 m), the length of the retum
channel will be 5.8 m. If the height of the
pallets is 1.7 m, the ratio of supply channel
length to retumn channel length will be

L7 = 0.3 (approximaiely).
58

From Figure 13, the supply channel width will
also be 0.3 of the renun channel width.

Fot rows two pallets long, the ratio of supply
;:annd length to return channel length would

L21=07.
2.4

From Figure 13, the supply width would be 0.55
of the return channel width,

ye
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in channels between procuce stacks cooled by forced air.
(Sourme Universtty of Calfornia, Dvision of Agricuttural Sciences.)

For adjacent paired parallel rows (Figure 3)
the central supply char =el should be double the
calculated width as this must supply rows on
¢ither side, not just one row,

For the system shown in Figure 6, the room
serves as the supply channel and the planum
itself forms a generally adequate return
channel. This sysiem is used extensively in
Califormia. In soms forced-air coolers of this
type, 2 second row is camried on a shelf above
the row of paliers on the floor, making more
effective use of floor space if room height is
sufficient.  Such coolers are called shelf
coolers.

Insulation

Wall insulation

Although 75 mm thick wall panels (typically
polystyrene foam insulation bonded to inner
and outer aluminjum or stzel panels) are often
used, heavier insulation will evens ually pay for
itself in reduced running costs, panicularly
when produce is being held in storage
following cooling. The author can cite one
example where the inidal capital cost of a
coolroom was less when the insulation
thickness was doubled (75 mm 9 150 mm).
This apparent contradiction resulted from a
reduced refrigeration load, allowing & smaller,
less costly compressor 10 be uced. An
additional saving was the difference in ceiling
support costs — the 75 mm ceiling required

steel supports but the 150 mm ceiling was
self-supporung for the room width specified.

Heavier ceibing insulation reduces the heat
load on cool air discharged from the cooling
unit along the underside of the ceiling. This
smaller heat load reduces the temperature fise
before the 2ir reaches the product, maintaining
3 higher relative humidity in the cooling air.
This is of more significance in a storage
situation following cooling than during the
actual cooling process.

Floor insulation

The econowmics of floor insulation are far more
debatable than for wall insulation. A
non-insulated floor is typically a concrete slab
1aid directly or. the ground below. As the soil
below the floor cools down, the emperature
difference between the room zir and the soil
deerezsss, reducing heat loss into the soil. If
the soiliskept dry, the soil temperature remains
fairly stable after initial cooling.

To kzep the soil dry, the vapour barier
generally laid under concrete slab flocrs should
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be omitied. The absence of a barrier allows
walter vapour in the soil to move through the
concreiz into the room. This does no harm and
can be of some benefit in rasing room
humidity.

If & vapour barrier is included under the
floor, this bamer becomes colder than the soil
beneath.  Water vapour in the soil will
condense on the underside of the barrier,
wetting the soil below. Dry soil is a more
effective insulator than wet soil.

If the water table is less than three merres
below the soil surface, floor insulation should
be used. A vapour barricr must then be
included on th= underside of the insulation.

Many produce coolers are built on existing
concrete floors in packing sheds. To inzlude
fNoor insulation would raise the coolroom floor
levelby 15010 175 mm (75 mim insulation plus
75 10 100 mm of concrete) above the
surrcunding shed floor. This necessitates a
ramp outsi .z the coolroom door, a considerable
inconvenience in moving produce to and from
the coolroom.,

INYD)
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FORCED-AIR COOLING DATA

The followng graphs show the relationship
betwesn flow rawe, static head and cooling
ume.

The verucal scale is for flow rate and static
kead. Flow rate is expressed as
hues/secend/kilogram (L/s/kg). For all
practcal purposes, L/s/ky is equal w0 cubic
fee/minute/pound (cfmb). The static head is
expressed as millimetres of water.

The horizontal scale is cooling time
expressed as mirules. The vertical and
honzontal scales are logarithmic.

Graph A shows the relationship between
flow raze and cooling tme. Graph B shows the
relatonsh:p between statc head and cooling
ame for ar flow through a pallet load of
contaners, except in the case of strawbermes
and lychees. For these (ruit, the statc head
graph refers to air flow through only cne
contamnear.

Note that the ume scale for sweet com
commences at 100 minutes, nc: zero as for
other commodiuss.

It should be possibile 10 extrapolaie the
graphs o determine the requirements for
cooling emes cutside the range shown, This
epplies 1n particular to the straight line graphs.

How to use the graphical data

Figure 14 illustraies how 10 use the graphical
data. The example chosen is the one discussed
on p. 20 using the rockmelor. data.

Step 1

Read off the flow rate corresponding 10 the
chosen cooling time; for example, 1 L/s/kg for
cooling rockmelons in 10 hours (60 minutes).

Step 2
Add 30% to this flow rate; for example, 1
L/skg +30% = 1.3 Lyskg.

Step 3
Read off the static head corresponding 1o the
increased flow rate; for example the static head
for a flow raiz of 1.3 L/skg when cooling
rockmelons is 3 mm.

Note that the ventical and horizontal scales
are loganthmic.

The vertical scale for the flow rate and static
head is in tho=e sections. The first section from
0.1 10 1.0 is at 0.1 unit intervals, the second
section from 1.0 10 10.0 is at 1.0 unit intervals
and the third secuon from 10 10 100 is at 10
unit intervals.

The horizonwl szale for ume is in two
secLons — section one from 10to 100 is at 10
unit intervals and section two from 10010 1000
is at 100 unit intervals. The one exception is
the lime scale for sweet com, where section
onc is from 100 to 1000 at 100 unit intervals
and section two from 1000 to 10 000 is at 1000
unit intervals,

How 10 use graphical data 25
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Flgure 14 How to use the graphical data.

Product: rockmelon (11 count).
Container: 30 Itre tray, 81ayer.
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26 Avocado: graphical data

Static head {mm water for graph B}

]
0s A

Flow tate {L/s/g for gtaph A}

10 50 100 500
Cooling time {minutes)

Flgure 15 (a) Avocado: graphical data.

Container: single layer tray carton, threc side vents and two

end vents, pinwhest stack, 8/ayer.

Stalic head (mm water for gtaph B)

Flow rate (L/askg for graph A}

Bean: grapkical data 27
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Flgure 15(b) Bean: graphical data.

Container: 46 fitre carton, &ayer.
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28 Broccoli: graphical data

Brussels sprout: graphical data 29
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Flgure 15(c) Broccoli: graphical data.
Container: 46 litre carton, 61ayer.

Coaling time (minutes)

LLg

Flgure 15(d) Brussels Sprout: graphical data.
Container: 18 litre carton, 12Mayer



30 Capsicum: graphical data
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Figure 15(e) Capsicum: graphical data.

Container: 18 litre carton, 12/1ayer

Celery: graphical data 31

Statlo head {mm water fof graph B)

w

0s

Flow rate (L/akg for graph A}

0.1

10 50 100
Coaling tims (minutes)

Flgure 15(f) Celery (10 count): graphical data.
Container: 46 lit @ carton, 6/layer.
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32 Cucumber: graphical data

Letruce: graphical data 33
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Figure 15(g) Cucumber: graphical data.
Container: 18 litre carton, 12/ayer.

Cooling time {minutes)

Flgure 15(h) Lettuce: graphical data.
Container: 58 fitre carton, &1ayer
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Mushroom: graphical data 35

34 Lychee: graphical datn
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Flgure15(j) Mushroom: graphical data.
Container: 9 litre tray, 12M1ayer.
N.B. For cooling single-carton-width tiers, multiply the
. - . above statlc head value by 0.05.
Flgure 15 (i) (L;)";r;gien.gipsh;cudrl‘ r?ftt; rlon, punnets overwrapped with Fu{r:.;:‘!!!\g rg-:;-anowwidlh tiers, multiply the static head
ar: e R ing by 0.3.
plastic film. .
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36 Peach: grophical data

Rockmelon: graphical data 37
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Figure 15 (k) Peach: graphical datz.
Container: 18 litre tray, 12Mayer.
N.B. For peaches in single-layer trays, use the above
flow rates and static head graph B1.

Cooling time (minutes)

Flgure 15(l) Rockmeion (11 count): graphical data.
Contalner: 30 Iitre tray, &1ayer.
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38 Strawberry: graphical data
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Flgure 15 (m) Strawberry: graphical data.
Container: 20 punnet carton, punnets overwrapped with
plastic fitm.

Stat.c head {mm water for graph B)
&

L)

05

Flow rate (Us/kg for graph A)

0.1

Swees corn: graphical data 39
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Figure 15(n) Sweet comn: graphical data.
Container: 18 litre carton, 12/1ayer.
N.B. Time scale commences at 100 minutes.
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40 Toma:o: graphical data
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Figure 15(0) Tomato: graphical data.
Container: 18 fitra carton with two 75 mm x 25 mm end vents,
12Mayer.

2Zucchini: graphical data 41
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Static head (mm water for graph B)
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Cooling time {minutes)

Figure15(p) Zucchini: graphical data.

Container: 18 litre carton, 12/aysr.
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APPENDIX 1

Package weights for fruit and vegetables

The following list shows the type of package
unit commonly marketed, the unit weight and
the usual number 10 a pallet for fruit and
vegeuables. Marketing weights are necessary

The number of units in a patler may vary
from the figures shown in the list. This should
be checked with the client concemned before
calculating product load. Unit weight where

for product load calculation when determining  variable should also be checked.
total refrigeration load of produce 10 be cooled
after packing.
Fruit
Variety Unit Kpg/unit NoJpallet,
Apple tray pack carton 18 48
Aprizot 18 litre carton 10 96
Avocado tray 6 120
Banana 27 litre carton (B19) 12 172
30 litre carton (B21) 13 64
Grapefruit cigus pack 15 60
Grape 172 box 10 64-80
Kiwifruit ay 34 160
Lemon citus pack 18 60
172 citrus pack 9 104
Mandanin citrus pack 15-18 60
1/2 cigus pack 7159 104
Mango ray 6.5 120
Necrarine tray 4-5 120
18 live carton 10 96
Olive 18 litre carton 10 96
Orange cigus pack - navel 18 60
~ other var. 20 60
Papaw 30 litre package 13 48-60
Passionfruit 28 litr= carton 8-10 96
Peach 18 litre carton 10 96
tray 4.5 120
Pear canon 18 56
Plum 18 lire carton 10 96
Pincapple carton 22 36
plastic crate 24 36
Rockmelon 32 lire canon 15-20 48
tray 12-16 60
Strawberry 20 punnet canon 5 -
punnet 025 -
Watermelon - 5-10 each -

continued

Appendix 1: package weights 43

Vegetables

Variety Unit Kglunit No./pallet
Aniseed canton 12 -
Artichoke carton 10 -
Bean bag 20 -

carton 10 48-60
Beetroot bunch 2.3 -

bag 20 -
Broccoli 32 litre carton 8 48

ice pack 8-10 36
Brussels sprout 18 litre carton 10 96
Button squash 13 litre carton 10 96
Cabbage crate 46 -
- ballhead each 35 -
- sugarloaf 32 litre package 20 48

bag 20 48
Capsicum 18 litre package 6.5 *640r**96

36 litre 13 48
Cauliflower crate 45 -

carton 20 24
Celery carton 23 42
Choko carton 20 48
Cucumber 28 litre package 10 *64 or **96
Eggfruit 18 live package 7 *64or**96
Eschallot bunch 0.5 -
Garliz bag 20 -
Lettuce carton 12-16 36
Marrow 32 litre carton 20 -
Mushroom carton 3 -
Onion bag 18 -
Parsnip carton 20 -

bag 20 -
Pea bag 20 -
Potato sack 65 -

bag 50-55 -
Pumpkin sack 55 -
- butternut bag 18 -
~ papaw bag 18 -
Radish bunch 0.5 -
Rhubarb bundle 5 -
s canton 10 -

weet com 18 litre package 10 * b

Silverbeet bunch P ¥ 1-15 -64 or 36
Sweel potato carton 20 -
Swede turnip bag 20 -
Tomato 18 litre package 10 “84 0r**96
Znechini 18 liure package 10 *64 or **96

* polystyrene box

*¢ fibreboard carton

6ed



Pecommended temperature and relative humidity for storage

Appendix 2: recommended temperciure and humidity 45

Relative homidity (%)

Maximum life®

APPENDIX 2

of fruit and vegetables
Commodity Temperature (*C)
Apple Oo2
Apncot 0
Aruchoke 0
Asparagus Qw2
Avocado -

unnpe 5t07

eaung npe 2
Banars -

En:n 13
Bean (green) 517
Bean sprouts 0
Beetroot 0
Bernes -

blacktv Ty 0

blue* .y [}

ovOs . derry 0

loga dermry 0

raspoerry 0
Broccoli 0
Brussels sprout 0
Cabhag~ 0
(ballbeaa, Chinese, etc.)
Carambola 5
Capsicum 7to 10
Canot -
mature 0
ummature 0
Caubifower 0
Celery 0
Cherry 0
Choko 10
Coconut Oto2
Cucumber 10
Custard apple 12

90 10 95
901095
95

95

901095
901095

901095
95

95
9510 10~

901095
90 to 95
901095
901095
9010 95
95
95
95

901095
901095

95
95

95

95

901095
901t0 95
801085
90095
901095

2to 8 months
210 3 weeks
210 3 weeks,
globe; 4105
moanths,
Jerusalem
210 3 weeks

4 weeks
1 week

2103 weeks
7 to 10 days
710 9 days
410 6 months
(if topped)

2103 weeks
2 weeks
3104 weeks
21to 3 days
210 3 days
1010 14 days
3105 weeks
1te 4 mooths

3to0 4 weeks
3104 weeks

7-9 months
(if topped)

4 to 6 weeks
(if topped)
2104 weeks
210 3 months
2103 weeks
1010 12 week ;
1 t0 2 months
10 to 14 days
1102 weeks

continued

34

Commodity Temperawre ("C) Relative humidity (%) Maximum life*
Date 0 75 610 12 months
Eggplant 81012 901095 1 week
Endive 0 95 2103 weeks
Fig 0 851090 7 10 10 days
Garlic (dry) 0 651070 610 7 months
Ginger (rhizomes) 13 65 6 months
Grape 0 901095 3 10 6 months
Grapefruit 14w16 851090 410 6 weeks
Guava 5w 10 90 210 3 weeks
Kiwifruit 0 901095 2 10 3 months
Kohirabi 0 95 2 to 3 months
Leafy greens (kale,
collard,
rape,
swiss chard) 0 95 1010 14 days
Leck 0 95 210 3 months
Lemon 141015 851090 4 10 6 months;
may be held at
710 14°C for
1 moath
Lettuce 0 95 210 3 weeks
Lime 9w 10 851090 610 8 weeks
Loquat [} 851090 3 weeks
Lychee S5to8 90t 95 3105 weeks
Mandarin 5 851090 210 3 weeks
Mango 13 851090 2103 weeks
Melons —
honcydew Tto10 901095 3104 weeks
rockmelion 2108 901095 1102 weeks
watermelon, 10w15 851090 2103 weeks
Mushroom 0 95 3104 days
Nectarine ] 901095 2103 weeks
Nuts 0 610 75 4 10 24 months
Okra T010 901095 7 10 10 days
Olive 51010 851090 410 6 weeks
Onion 0 651070 1 to 8 months
Orange 5 851090 31012 weeks
Papaw 13 901095 1103 weeks
Parsnip 0 95 2 t0 6 months
(if 1opped)
Passionfruit 7 901095 2104 weeks
Pea (grecn) 0 95 1102 weeks
P=sch 0 901095 210 4 weeks
Pear ~1t00 901095 2106 months
Persimmon 0 901095 1 t0 4 months
Pineapple 20 851090 1102 weeks
Plum [ 901095 1104 weeks
Potato —
culinary 13 9010 95 1102 months
seed 4 90w 95 5to 8 months
continued

94
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46 Appendix 2: recommended temperature and humidity

Commodity Temperature (*C) Relative humiditv (%) 1 ximum life®
Pumpkin 13 851090 210 4 months
Sunce 0 851090 210 3 months
Radish [o] 95 3104 weeks
Rhebarb 0 95 210 4 weeks
Silverbeet, spinach [o] 95 1102 weeks
N —

ST:xs'.on 7 95 1103 weeks

hard shell 2 851090 110 3 months
Stawberry 0 95 5 w7 days
Sweet com 0 95 4 10 8 days
Sweet potato 13to0 16 851090 4 10 6 months
Tamarillo 3tw4 851090 10 weeks
Tare 71010 851090 4 10 5 months
Tomawo —

mature green 13 851090 3 weeks

firm ripe 57 851090 3105 days
Tumip 0 901095 4 10 5 months
Yam 16 70 to 80 6 10 7 months
Zucchini 71010 901095 1102 weeks

*Siorsge Lfe of some commodiues can be extended by contralling or modifying the 01ygen and carboa diozide
concenuanont in the sumosphere wround the commaodity

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 starage of cooled produce.

Although cach design is for specific
requirements of a particular commaodity, most
can be adapted for other comn.cdites without
any radical change to room layout or
dimensions. However, refrigeration capacity
and/or auxiliary fan specifications will
probably need to be changed 1o meet the
requirements for different cooling imes for
different commodities. For example, cesign |
could be used forcoolingtwomﬂcuo(pcaches
in 12 hours, but peaches require less air flow
than cucumbers for the same cooling tme,
Conversely, if the auxiliary fan remains
unchanged, the peaches would cool in less than
12 hours only if the refrigeration capacity were
increased to meet the higher demand for faster
cooling.

Auxiliary fan selection is discussed on page
20. Although the totl air quantity and stadce
head requirements are sufficient specifications
for selecting a fan, a fan catalogue is needed 1o
select a panicular model from a range of
possible options. This is more important when
converting an existing room 1o g forced-sir
cooler. Available space for housing the fan is
sometimes Limi.ed and the smallest fan of the
options available may have 10 be selected.

Twin compressors operating in tandem (two
per FDC) are suggested where there are large
differences between the high peak capacity
required when cooling begins and the far lesser
capacity required for subsequent storage. Both
compressors are run during cooling, and as the
end of cooling approaches, one compressor can
be tumed off, either automatically or manually.
This reduces the refrigeration eapacity to half
and increases the room humidity, Another
advantage is that some refrigeration is available
if one compressor fails. Note that not all makes
of compressors can be used safely in tandem,
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48 Appendix 3: coolroom designs Appendix 3. coolroom designs 49

[ 25m |
f ? T auxibary
o8s5m csm tan
| ! pranm 180
v ¥ N8 e 1 mm
.............. j . .-.4...'------; Dvee
. FDC lJ»ou '
two paliet coolng
e I 42m [
palet r F 6m {
T ft—— | 37 m ——]
[_® [
m
storage :r T 4,;[;(; ;;c;;- T -.: storage storage
[- =74 m . '
B i ALl A 100 mm
93P —
storage cooling
Im
storage storage storage
\f
} 42m —{
S A I 2m C
[= — ) —
sikding door
Design 1
Cooling 2 pallsis cucumbers In 12 hours or 1 pallet beans in 4
hours Design 2

Storage J pallets Cooling 1 pallet beans in 2 hours
Room temperature 7’C Storage 6 pallets
Dimansions 42mx4.2mx 2.8m (height) Room tamgeratura 7°C
Insulation 150 mm Dimensions 6 m x3mx3m (helght)
F.afrigeration capacity 6000 watts at 2°C suction (20 000 Btuh) Insulation 150 mm
Planum as per Figure 6 Retrigeration capacity 12 000 watls at 2°C suction {40 000 Btwh)
Ausriliary fan 1560 Us (3300 cfm) at 6 mm statlc head Auxiliary fan 1650 Us (3500 cfm) at 35 mm static head

62d



350 Appendux 3 coolroom designs

48m .{
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P | c46m
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I e =5
i FDC avove | .
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R R <| R
|
= 4
-5
b 2m -
Design 3
Coolng 1 paliet avocados in 12 hours
Storage € pallets
Room temperature 7°C
Dimensions 48mx4.5mx3m(heght)
nsulahon 75 mm

Re!ngeration capacity
Auxihary fan

3680 watts at 2°C suction (12 550 Btuh)
710 s (1509 ctm) at 4 mm static hoad

Appendix 3: coolroom designs 51
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Deslgn 4
Cooling

Storage

Room temperature
Dimensions
Insulation
Relrigeraticn capacity
Auxiliary fan

3 bins stone fruit in 12 hours

9 bins

oc

48mx33mx32m (helght)

150 mm

5860 watts at —=5°C suction (20 000 Btuh)
570 Us (1200 ¢fm) at 6 mm static head
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52 Appendix J. coviroom designs
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Deslgn 5
Cooling 4 puailets grapes in 4 hours
Sterage 20 pallets
scmlemoerature oC
Dirensions 9mx66mx3m(height)
Insulaten 152 mm
Retngeraion capacity 45 427 watts at -5°C suction (155 000 Blum)
Auulary tan 21ans — 1650 L/s {3500 cfm) at 35 mm static head

; j tween cooling and
N 5 Pallets to be handled by pallet jack, as passagaway be C r
storage areas would have to be increased to 5 metres tor forklift operation,
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} 42m ,1’
}‘ﬁSclnoﬂ:wkio‘o 1 m*_...:
T
09m
48m
X
Design 6
Cooling 60 cartons grapes in 3 hours
Storage 500 cartons In storage area plus extra cartons on either
slde of plenum
Room temperature oC
Dimensions 4.8mx4.2mx 2.8 m (height)
Insulation 150 mm
Refrigeration capacity 8350 watts at—5"C suction (28 500 Btuh)
Aunxiliary fan 570 Us (1200 cfm) at <t mm static head

N.B. For peaches, the cooling time weuid be approximately 6 hours. Refrigeration
capacity could be reduced to 5275 watts.
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54 Apperdix 3: coolroom designs
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Design 7
Cooling 8 pallets lettuce in 8 hours
Room temperature oCc
Dimensions 6 m x 3.9 m x 3 m(height)
Insulation 150 mm
Relrigeration capacity 20 000 watts at -5 suciion (70 000 Blum)
Auxiliary fan 3780 /s (8000 cim) at 25 mm static head

Appendix 3: coolroom designs S5
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Cooling 16 pallets peaches in 12 hours (frutt in 8Mayer trays)
Room temperature o°C
Dimensions 75mx6mx3m (height)
Insulation 150 mm
Refrigeration capacity 31000 watts at —5°C suction (106 000 Btwh)
Auxiliary fan 2fans — 1890 Us (4000 cfm) per fan at 7 mm static head

N.B. Auxiliary fans are offset on top of plenums to allow better zir raturn behind
the FDC above.
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56 Apperdix 3: coolroom designs
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Design 9
Cooling 20 pallets mixed produce in 12 hours
Storage 26 pallets on floor or 46 pallets on racks
Room temperature 7C
Dimensions 15.6 m x 9.6 mx 4.5 m (height)
Insulation 75 mm

Relrigeration capacity
Aucxiliary fan

64 478 watts at —2°C suction {220 000 Btumh)
2 fans - 3780 ! /s (8000 ciin) per fan at 20 mm static head
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STRAWBERRY INDUSTRY REVIEW -rnEev zratany

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 Bemryfruit Federation conference of 1992, it was voted that a focus group
be esiablished to co-ordinate strawberry matters and especially research and development.
The Berryfruit Growers Federation and the NZ Berryfruit Propagators Ltd arc presently
the focus groups for the strawberry industry.

Industry statistics

i 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 arca has not increased, plant numbers per hectare have increased since 1988.
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3

District Distribution 1992

District Area
Ha
Auckland 85
Waikato 14
BOP 6
Hawkes Bay 12
Taranaki/Wanganui 5
Sthn Manawatu 31
Wairarapa 2
Nelson 5
Canterbury 15
Sth Canterbury 13
__Otago
Southland

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

F2
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4 Plant production

There are 6 commercial plant groweis erowing plants in 1992, A Strawberry Runner
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:

* Estimated from parent plant numbers

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
Femn 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
Tolals 12040409 14450987
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5.1

5.2

Exports

Fresh export trends

Year | Volume t | Value FOB $m | Value/kg
1987 752 5.62 $7.47
198% 771 4.76 $6.13
1989 867 5.58 $6.43
1990 857 5.34 $6.23
1991 1045 7.03 $6.72
1992 1165 7.24 $6.21
Country distnbution
1991 1992
Touals 1045t | $7030627 1165t | $7239619
Country % $/kg % " wke
Australia 19 5.70 4.0 5.76
Bahrain 1.0 ) 542
Canada 2 —_5.9? 3.9 - 7.06
Uniled Kingdom 3 7.68 2.0 10.23
Hong Kong 27 6.38 20.3 649
—J_ﬂpan 10 11.75 43 1077:_
New Caledonia 2 6.36 2.0 6.14
French Polynesia 1 7.13 1.1 6.67
Saudi Arabia 1.3 6.77
—.‘—;-ingapm’c 12 6.78 10.0 5.11
USA 19 5.64 41.1 5.01
Total No. 22 6.72 32 0.21
Countries

/0¢



6

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

World production

that time production estimates were as follows:

It is likely that a number of changes have occurred since this time and South American

Country Production in 000 tonnes
USA 224
Japan 115
Mexico 110
Poland 100
Italy 74
France 57
Yugoslavia 56
United Kingdom 50
Gemany 49
Nethetlands 32
Bulgaria 30
Belgium 25
Hungary 21
Canada 19
Crzechoslovakia 15
Denmark I
Norway 10
Spain 8
Greece 5
Lebanon 5
New Zealand 4
Australia 3
Finland 3
Isracl 2

countries in particular are likely to be significant producers.

F5
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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 strcam

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

Betler tasting varieties

Threats

Pacific rim countries producing in NZ season with cheaper labour

Lack of sufficient new developments to maintain competitive advantage
Higher yielding varieties planted without consequent market expansion
Loss of Mcthyl Bromide

Competition from other berryfruits
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industry Plan

Key strategies

1

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 1egion especially for export does leave the industry vulnerable to
climatic disasters (such as a tornado) or to the lack of suitable soil sterilant
malterials 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.
Possibilitics include:
Mid summer and autumn production in Canterbury

Organic production
Holiday resort seasonal production

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

Maintaining production capability

The planned phasing out of methyl bromide poses a threat if satisfactory
alternatives can’t be found.

P
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Research and Development priorities

The rescarch 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 imporance):
1 New variety development
There are two speciflic 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 altemative 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
cxpected to lead to increased demand and improved prices. This will need to
include technology transfer programmes which will ensure adoption by growers
and the distribution chain.

6 Development of organic production systems

It is expected that this will be a largely commercial development. However aspects
of arganic production could be of long term benefit to the whole industry.

Fg
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Methyl Bromide alternatives

Both alternative materials and aiternative ways of achieving the same objective
without the use of chemicals are encouraged.

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 diseasc

control costs are encouraged.

Systems for satisfying industry goals

‘'wo main methods are used for encouraging research and development programmes which
will satisfy the goals of the induslry:

2

Rescarchers may approach strawberry industry bodies for funds. Joint funding
programmes especially are encouraged

Specific rescarchers may be asked to carry out particular aspects of programmes.

Research and Development Programmes in Progress

Breeding Programme

This is a joint programme between Tumers and Growers (Michael Hill of Plant
Genetics is presently contracted by Turners and Growers (o carry out this
programme) and HortRescarch (Greg Pringle is the current breeder employed by
HortRescarch for strawberry breeding). NZBP currently contribute to this

programnie.
New Market Development Programme

This a jointly funded programme between AGMARDT and NZBP carricd out by
Geoff Langford of HortResearch at Lincoln. The programme is identifying
varicties and production systems capable of production of high quality fruit suitable
for export to Australia and Eastern countries from January (o March in Canterbury.

Maodified atmosphere and heat treatment

This is a jointly funded project between AGMARDT and the Auckland Berryfruit
Growers Association.
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LIST OF SUBLICENSED STRAWBERRY PROPAGATORS 1993

Turners & Growers Ltd

P.O0. 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
Katikati Ph 07/5490631

VARIETIES: Chandler, Pajaro, Tioga, Redgauntlet, Parker,
Oso Grande, Selva.

Peter Rnbson
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
Sheffield Fh 03/3183865 evenings

VARIETIES: Aiko, Sonja, Red Gauntlet, Selva.
Bruce Shanley

Martray Road

RD1
Katikati Ph 07/5490070

VARIETIES: Pajaro, Tioqa.

Francie Perry

P.O. Box 13051
Onehunga Ph 09/6222350

VARIETIES: Pajaro, Oso Grande, Fern, Selva, Irvine.

Davaid Pugh
Cloverlea Road
R DS, Palmerston North Ph 06/3548244

VARIETIES: Pajaro, Fern, Aiko, Tioga, Red Gauntlet, Aptos,
Irvine, Donna.
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