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KIMCH! AND THE NEED FOR STANDARDIZATION
(AISHE : ASIA 234 9513])

1. Introduction

Kimchi is fermented vegetable product which has
sour, hot, salty, somewhat sweet and carbonated taste,
and characleristic texture. Kimchi is usually consumed
as a favorable side dish with coaked rice or noodles and
it is sometimes used as an ingredient in preparing other
types of foods. Kimchi has close fellowship with rice
which is major staple food consumed by 3 billion people
or 50% of world population. Thus, kimchi is considered
to have huge potential market worldwide.

In its traditicnal form, kimchi has been produced and
consumed since the ancient times. And the present form
was developed in Korea in the 18th century. Kimchi has
remained largely unchanged and is served as a savoury
side dish at most Korean meals, Kirnchi has now become
popular in many parts of the world including Japan, other
Asian countries, Spain, and the United States. Kimohi
was also designated as one of the official foods in recent
Olympic Games and Asian Games.

Besides kimchi, several kinds of fermented vegetables
such as saverkraut, pickied cucumber, Japanese Tsukemeno
are known worldwide. But, kimchi shares little common
points with other fermented vegetables. Kimchi is a
mixed vegetable product of which the acidity is dis—
tinctively low and lactic acld fermentation occurs even
during distribution. So, there is a need for the stan-
dardization of kimchi In order to distinguish it from other
fermented vegetables stated above. The product “kimuchi”
which is selling in Japan is an expression by Japanese
pronunciation of Korean kimchi. Also, the term "kimchi”
is written in aother spelling - "kimchee” which is some-
times used in some countries including the United States.

Types of kimchi are distinguished by their raw

materials and preparation methods. Though numerous
types are known, kimchi is usually made of three essen-
tial components — vegetables, spices or seasonings and
others. Among various types, internationally traded or
marketed kimchi is mainly of baechu-kimchi(baechu
means Chinese cabbage or nappa cabbage in Korean)
which is usually referred to simply kimchi. Hereby, we
premise that the term "kimchi” used in proposed draft
CODEX Standard for kimchi means haechu-kimcehi.

Kimchi is a good source of vitamin C, A, the B groups
and dietary fibre. On the other hand, fat content is very
low so that kimchi is believed to be helpful in preventing
chronic disease such as hypertension, arteriosclerosis
and colon cancer. And kimchi could be an excellent
source of lactic acid and lactic acid bacteria which help
the consumers’ health.

Wholesameness of kimchi is guaranteed by lactic acid
{fermentation. Kimchi fermentation is achieved by lactic
acid bacteria from nature. One of the characteristics of
kimchi production process is that usually there is no heat
treatment to destroy the lactic acid bacteria and other
microorganisms in kimchi, So there is quite a possibility
of changes in kimchi quality by the growth of lactic acid
hacteria during transportation and distribution as men-
tioned above. By the growth of lactic acid bacteria,
uniquely sour and carbonated taste of kimchi are formed.
Extreme quality changes caused by overgrowth of lactic
acid bacteria result in overripe products which are
characterized by pungent sourness, flabhy texiure and
even mouldy flavour. By sensory evaluation and che-
mical analysis it has been revealed that the kimchi of
which acidity is higher than 1.0% (m/m) as lactic acid
is organoleptically objectionable to most consumers.

Though overripe kimchi is of little value as a commodity,
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it is hard to evaluate the quality of kimchi in a packaging
before serving for consumers.

While producing kimchi, much caution is required to
remove the objectionable matters in major raw mate-
rials, especially Chinese cabbage, by washing and so on.
Chinese cabbage harvested from the field may contain
larva or earthy matters. Though Chinese cabbage helongs
to leafy vegetable, it is hard to wash inner part of it
because of its compact slructure similar to that of
lettuce. So, by incautious practices kimchi may contain
objectionable matters and mineral impurities. In fact,
some claims have heen issued by the presence of larva
or hairs in packed kimchi.

It is believed that possibility of problems caused by
heavy metal contamination and pesticide residue in
kimchi is negligible by using proper raw materials and
by proper washing of raw materials. But, iron could be
an exception. Most iren in kimchi originates from hack-
neyed facilities which come in direct contact with Jiirchi
during processing can cause a health problem to consumers.

[nternational trade of kimchi has been steadily in-
creasing over the last ten years and Korea is now ex-
porting mainly baechu-kimchi(Chinese cabbage kimchi)
to over 35 countries. In addition, Japan and China are
known to be exporting kimchi. But, most countries have
no appropriate or specific commodity standard which can
be applied to the inspection of imported kimchi. Conse—
quently, the application of inspection eriteria for imported
kimchi varies greatly among countries and is likely to
result in international trade disputes,

In spite of some problems mentioned above, to date
no attemnpt has been made to develop a standardization
system for the international kimchi trade. For these
reasons there is an urgent need for the elaboration of
an international standard for kimchi to facilitate fair
trade and to care for consumers’ health.

2. Nutritional Value and Organoleptic Characteristics

2.1 Nutritonal characteristics

The nutrients of kimchi vary with main components,
The properly ripe kimchi contains much more lactic acid

bacteria than commercial yoghurt products and they are

helpful in controlling the intestinal microflora. The com-
position of typical kimchi is shown in Table 1.

Table 1. Chemical composition of typical kimchi
{per 100g kimchi)

Nutrient Content Nutrient Content
Food energy{kcal) 320 Calcium{mg) 450
Moisture(g) 88.0 Phosphorusimg} 28.0
Crude protein(g) 22  Vitamin AIU) 2100
Crude fat(g) 05 Vitamin By(mg) 005
Nitrogen free extract(g) 47 Vitamin Be(mg)  0.08
Crude fibre(g) (.7 Niacin{mg) 05
Ash(g) 3.1 Vitamin Clmg} 21.0

Dietary fibre in kimchi has an effect of preventing
constipation and controlling intestinal flora. Also, fibre—
rich foods like kfimchi which also contain vitamin A and
C are believed to lower the risk of colon cancer. Kimchi
is a good source of vitamin C and A. In particular, the
level of vitamin C(2lmg per 100g of kimchi) is higher
than that of many kinds of fruits such as apple, pear
and melon, etc. In terms of the mineral content, calciwm
and phosphorus are the major components in kimchi,
The fat content is very low, such that kimchi can be
considered as a low caloric food. Furthermore, the nu-
tritional value is increased hy the addition of seafoods
such as oysters, anchovy and shrimp which provide

protein source.

2.2 Organcleptic charactenstics

The overall taste of kimchi is characterized by hat,
sour, salty, and carbonated taste. The typical odour is
combination of sour and uniquely spicy note with green
odour in unripe kimchi and particular acidic odour in
overripe kimchi. Unripe kimchi is characterized hy its
saltiness whereas overripe kimch! is predominantly sour,
The texture of kimchi is reasonably firm and crisp with
chewy texture that becomes softer as it ripens. The
colour of typical kimchi is light red due to the addition
of red pepper. As the product matures, however, its ap-
pearance changes, probably due to the vegetable com-
ponents becoming more transiucent.

The chemical components related to the organoleptic

quality of kimchi depends on its type, its preparation and
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the storage methods. The compounds contributing to
kimchi quality are derived from the interaction of sub-
strates, enzymes, and microorganisms during prepara-
tion and fermentation. The pattern of specific compounds
is very complex ; however, the principal compounds are
organic acids, sugars, saits, and volatile compounds such
as dimethyl disulfide, methyl allyl sulfide, dialiyl sulfide
and diallyl disulfide, etc. The organic acids in kimchi are
formed mainly by the fermentation of sugars in the raw
materials{ Table 2) and have an effect on suppressing the
growth of harmful bacteria. Lactic and citric acids are the
major non—volatile organic acids present in all types of
kimchi whereas acetic and propionic acids are the major
volatile organic acids. The spices, especially red pepper
or garlic also contribute to the production of organic acids
during fermentation.

By its unique nature, kimchi helps to balance the
dietary intake of high caloric animal foods.

Table 2. Changes in non-volatile organic acids in kimchi
during fermentation at 5°C  (mg/100g /iimchi)

. Fermentation days

Qrgame acid

19 23 31 40
Lactic acid 16.2 215 29.4 306
Citric acid 15.7 22.0 139 204
Malic acid 177 136 5.6 43
Succinic acid 3.2 12 15 1.7
Malonic acid 0.4 0.3 0.4 0.4
Oxalic acid 04 0.3 05 0.1
Total | 938 649 51.3 53.0

3. Kimchi Manufacturing Processes and
Consumption

Appropriate cultivars of Chinese cabbage{Brassica
pekinensis Rupr.), with little defects, are required for the
production of kimchi. Alter removing outer leaves and
raots, the Chinese cabbage is cut into appropriate sized
pieces/parts and brined in salt solution(8~152) for 2~
10 hours to reduce non—halophilic microorganism and to
obtain a proper salt content in the cabbage. It is then
rinsed several times with fresh water and drained or
centrifuged to remove excess water.

The seasoning mixture is prepared separately. The

recipe of the seasoning mixture for kimchi varies among

manufacturers but the seasoning mixture is usually com—
posed of powdered red pepper, chopped garlic, chopped
ginger, sliced onions or shallot, sliced radish, sugar, and
salted(fermented} seafoods.

The seasoning mixture is evenly mixed with the
pretrealed cabbage as described above, and the product
is then packed into suitable containers before or after
fermentation. Kimchi fermentation can be carried out at
a low temperalure(from 0°C to room temperature} de—
pending on the manufacturers and the ripening rate
desired. Because ripening rate of kirmchi depends on the
temperature, it is recommended that the temperature be
kept between —3°C and —4°C during storage and trans-
portation of packed kimchi products.

A typical recipe and process for kimchi are shown in
Tahle 3 and Fig. 1.

Kimchi is usually consumed as a favorable side dish
with cooked rice or noodle. Also, it can be used as an
ingredient in preparing other types of foods including
kimchi—chigae(a kind of vegetable soup prepared from
kimchi, meat, tofu, etc.), and kimchi-bokumbap(a type of
fried rice with kimchi), and others, Because of its uriquely
hot, sour, and salty taste, kimchi matches well with
various types of foods other than rice. It is taken as veg—
etable salad when eating red meat, It is also good material
for preparing vegetable soup for western meal table.
Kirnchi is well utilized in making western food like pizza,
kimchi spaghetti, kimchi hamburger patty, and so on.

Amount of kimchi consumed in Korea in recent years
is shown in Fig. 2. In 1992, more than 2 million metric

tons of kimehi was consumed in Korea alone,

Table 3. Typical recipe for kimchi

Conponents %
Chinese cabbage &6
Powdered red pepper 29
Sliced radish 2.8
Salt pAS
Salted and fermented seafoods 1.3
Sliced onions 15
Chopper garlic 14
Sugar 0.8
Chopped ginger Q.7
106.0
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Major raw materials Spices

Red pepper,
garlic, ginger,
onions and/or
otherg

Chinese cabbage

Seasonings Optional materials

Other vegetahles,

t, f
Salt, fermented fruits, seafoods,

seafoods and/or

sesame seed,
others

muts and/or others

| \
Trimming and cutting Tritnming and cutting

Brining ‘Washing
|

Salt content checking

Cutting or chopping

Chopping and cutting Trimming and cutting
Washing

Slicing or chopping

Rinsing and draining

Salt content checking

J Pretreated cahbage

— |

i
Mixing
|

Salt content checking

Seasoning mixture
|

Mixing

Salt content checking Sensory evaluation

Fermentation{at 0°C to room temperature} and packing{or Packing and fermentation)

pH checking, Sensory evaluation, Packi

ng testing

Warehousing and (ransportation( Temperature should be kept between ~3C to 4°C)

Fi

&

g

g

E

g

Annual kimchi consumption(1,000 M/T}

Al

%0 91 sz
Year

Fig. 2. Annual changes of kimchi consumption in Korea
during 1984 - 1994,

4. Packaging and Distribution

4.1 Packaging types

The packaging used for kimchi can be generally
classified into five major types : glass bottles, plastic

bottles, plastic film pouches, plastic trays, and cans.

1. Typical process flow diagram for kimchi production.

Mosi plastic bottles are constructed of polvester(PET),
Plastic films are made from materials such as poly-
ethylene(PE), polypropylene{PP), polyester(PET?, nylon,
and polyvinylidenechrolide(PVDC). Multilayer laminates
of these materals, aluminum foil, and aluminum metalized
films are conventionally used for packaging of kimchi,
Plastic trays are usually made from PE, PP, polystyrene
(PS} and coexiruded multilayer materials,

Glass bottles and plastic bottles are the most widely
used packaging for the international trade of kimchi
although tinplate cans are also used. Plastic film pouches

and packaging trays are used for short-term storage and
distribution.

42 Packing methods and pack units

In the packing of kirmchi, both atmospheric and vacuum
packing is commonly used, In recent vears, adding a gas-
ahsorbent, vacuum packing or leaving a significant head-
space within the container have been used to prevent from

the over-expansion of the pack due 1o the of production
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Table 4. Export of k&imchi from Korea by destination{in valua) (Unit : US$>
Year
Export to
1588 1959 1990 1991 1592 1993 1994
Australia 8,529 18,268 45,592 5,094
Bahrein 78462 63,385 30,000
Belgium 17,966 2462
Canada TR.202 67,040 36,129 20,916 1,889 1,948
T'rance 12276 30,397 107,349 207,345 91,753 133411 24,690
Germany 2,416 5,035 8615 67,315 33,303 25,340 6,944
Guam 167,146 230,027 375,057 299,652 165,771 86,656 38,236
Honduras 20,000
Hong Kong 09,938 106,146
Indonesia 21,753 44,481 45,002 83,689 8,965 92,247 66,365
Japan 10,151,622 10,542,630 10,364,447 13,388,887 18,922,948 28,739,026 37,726,032
Jordan 29,050
Kenva 10,170 9,260
Kuwait 286,187 94,492 34,447
Libva 67,612 85,723 106,611 147,500 162,907 128,562 177,289
Mariana 118918 220,685 286,549
Micronesia 43,046 65,797
Netherlands 15,121 8402 9,002 52,607 153875 145,192 125,690
New Zealand 5,347 20,598 6,200 78,152 19,914 38,207 12,359
Oman 44613 10,441 11,633 17,209 48,034
Palau 1,920 2016
P. Pern 11,266 85,740
Portugal 54 797 7533
Russia 90,706 9028
A. Samoa 13,550
Saudi Arabia 163.772 78476
Singapore 112,198 33,786 66.310 60,221 67,174 141,525
Spain 160,854 277,391 409,068 191,342 120,818 250,694 297 614
Surinam 69,046 41,756 48,270 165,759 16,125
Swiss 6,277
Taiwan 24,128 0,821 22,095 57.131 38,798
UALE, 140,749 32,306 110,054 18,144 17,962
UK, 39,208 40,974 1,278
Uruguay 150,275 29,110
US.A 170,733 185,157 265,522 203,694 79,291 202,909 180,734
All others 1,380,232 1,889,881 2,003,500 2,388,730 3,097,647 3,300,492 5,004,749
Tatal 13,251,082 14,061,839 i 14,775,967 18,083,722 23,088,002 34,203,994 44,191 020

CO» gas and volatile organic acids during transpertation.
Additionally, in the case of bulk type packaging, kirmchi
is olten transported in PE film containers inside and
outer metal can. This is 1o minimuze the risk of damage
during transportation.

The packing unit varies with the nature of the pack-
aging materials and the destination. Usually, in packs
for the international irade, pack units range from ap-

proximately 0.0okg to 15kg.

4.3 Handling of kwmchi product

As mentioned above, kimchi fermentation is continued
even during transportagion and selling which causes
some problems. In packed kfmchi, continuous fermenta—
tion causes expansion and even rupture of the pack hy
excessive production of hoth COz and volatiles under
unsuitable conditions during storage and distribution.

And quality changes such as over-ripening and tex-
ture-softening are accelerated by undesirable handling
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Table 5. Export of kimehi from Korea by destination{in quantity) (Unit, : kg)
Year
Expart to
1988 1989 1990 1991 1992 1993 1994
Australia 4908 6,981 17,081 526
Bahrein 76,568 59,484 30,000
Belgium 19,499 816
Canada 40,599 67,045 24577 8,257 620 256
France 6,936 14525 107,349 93,495 51,920 64,414 8,121
Germany 1,411 99 8,615 26,907 15,970 10,871 1,724
Guam 121,936 141,379 207,837 163.152 90,159 39,597 16,701
Hong Kong 26578 34,466
Honduras 5,745
Indonesia 14,193 25,135 45,092 34,520 2.804 31,798 23,550
Japan 3,682,111 3,513,710 3,384,682 4,203,534 5,116,081 6,992,909 872337
Jordan 20,875
Kenya 3,108 3375
Kuwait 278,940 76,350 25,650
Libyva 64.006 73,203 106,611 116,439 88,060 81,993 126,586
Mariana 114,008 183,875 219,312
Micronesia 15,368 19,217
Netherlands 10,874 3,075 9,002 26,079 63,058 57,190 48,209
New Zealand 5,347 9,386 6,200 44,834 10,015 15,387 6,443
Oman 35,730 9,450 11,633 14,250 30,000
Palau 652 500
P. Peru 7,661 36,840
Portugal 20,164 2732
Russia 61,790 692
A. Samoa 2,500
Saudi Arahia 168,040 70,776
Singapore 84,875 47 920 38,085 27,588 28470 22,805 51,476
Spain 139,681 209,399 276,491 122,906 74,745 118,422 100,781
Surinam 49,830 27,630 48,270 9,150 8,025
Swiss 2449
Taiwan 26,719 7,920 22,095 25,405 14,400
UALE. 138,215 28,500 79,309 15,000 6,098
UE. 13,237 15,225 360
Uruguay 64,008 12,702
USA 90,378 98,620 143,775 145,277 32,882 86,354 63,342
All others 993,075 1,052,385 1,011,959 1,019,932 1,537,682 1,592,533 1,818931
Total 6,124,156 5,702,797 5349012 6,181,144 7,192,462 9,313,787 11,090,015

including storage at higher temperature.
Therefore, a cold chain system is required for the
distribution of kimchi to minimize these problems by

offering low storage temperatures below 10°C.

5. International Trade of Kimchi

Kimchi is an internationally traded food product which

shows consistently increasing market size. More than

35 countries including Japan, U.S.A., Spain, France,
Gemmany, Indonesia, and Taiwan have been importing
kimchi. Korea shares most of the International kirmchi
export, while Japan is a major imporler from Korea.
Total kimchi export from Korea alone amounted to more
than 44 million U.S. dollars in 1994(Tahle 4). This equated
to over 11 thousand metric tons and represented a b2
percent increase in volume of trade over the period of
1988 to 1994(Table 5). Korean export to Japan alone
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Table 6. Export of "Other vegetables and mixtures of vegetables, prepared or preserved, not frozen” by Japan

(Unit : US$)
Year
Export to
1988 1939 1990 1991 1592
Hong Kong 009,808 754,908 1,029.420 1,303,932 1,637,268
Singapore 372,502 558,328 666,672 705,888 931,380
Taiwan 1,401,972 1,833,348 2,264,724 1,794,132 1,892,172
US.A, 8,303,988 8,941,243 0,411,840 0,813,804 0.372.624
All others 2,068,648 2 852,180 3,362,772 3,617.667 3,715,716
Total 13,106,968 14,980,612 16,735,428 17,235,423 17,549,160

increased by 137 percent from 3,682 tons to 8,723 tons
during the period of 1988~94,

Japanese export of kimchi cannot be precisely analy-
zed as Japan does not classify kimcohi as a single ilem in
the trade statistics report. Rather, kimchi is classified as
"Other vegetahles and mixtures of vegetables, prepared
ar preserved, not frozen”. However, as kimchi is cne of
the most important items in this food group, a rough esti-
mate of Japanese kimchi export may be drawn from the
statistics on this food group. Japanese export of this
group recorded 17.5 million U.S, dollars in 1992 (Table 6.

6. Finished Product Specification

Kimchi

L. Total acidity Max, level 1.6% m/m

(as lactic acid)

2. Salt content 1.5~-45%

3. Mineral impurities Mzx. level 0.08% m/m

4. Drained weight Min. level 80% m/m

4. Colour Characteristic colour of the
designated product

6. Texture Reasonable crisp but not softer

7. Odour and taste Characteristic of the designated
product and free from foreign

and moldy odour and tasie
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~ Codex AFF=0Y H[2HE!

X THeH(stznal)

PROPOSED DRAFT CODEX STANDARD FOR KIMCHI

1. SCOPE

This standard covers the product known as Chinese
cabbage Kimchi(in some countries, baechu kimchi) among
the various types of kimchi which is prepared with
seasoned and fermented various kinds of vegetables which
have been trimmed, cut, salted and seasoned before fer-
mentation.

The word "kimchi”, hereafter used in this document

means “Chinese cabbage kimchi® or "baechu kimchi®.

2. DESCRIPTION

2.1 Products definition

{a} "Kimchi" shall be the product of which the
predominant ingredients are Chinese cabbages belong -
ing to Brassica pekinensis Rupr. and other ingredients
for seasoning.

(h) Chinese cabbage free from little defects is trimmed
to remove medible parts, cut into suitable sized pieces/
parts, salted, washed with fresh water, and drained to
remove extra water ; and

(¢) Mixed with seasoning mixture which is mainly
compased of red pepper powder, chopped garlic, chopped
ginger. sliced onions, and sliced radish, ete.

{d) Fermentation of this mixture can be carried out
before or after packing into appropriate containers to
ensure the proper ripening and preservation of the prod-

uct by lactic acid production at low temperatures.

2.2 Styles

The product shall be presented in one of the following
style :
{a) Whole-whole Chinese rabbage

{b) Halves—Chinese cabbages divided lengthwise into
halves

(c) Quarters—Chinese cahhages divided lengthwise into
quarters

(d) Slices or chips-Chinese cabbage leaves cut into

pleces of 1~6em in length and width

3. ESSENTIAL COMPOSITION AND QUALITY
FACTORS

3.1 Basic ingredients

Chinese cabbage, red pepper, garlic, ginger, and salt

3.2 Cptional ingredients

Fruits, nuts, sesame seeds, sugar, salted and fer-
mented seafoods, glutinous rice paste, wheat flour paste,

and other vegetables

3.3. Qualty critena

3.3.1 Minimum quality requirement
Kimchi shall be prepared from such materials and
using such practices that the finished products shall
comply with the following requirements :
{a} Total acidity{as lactic acid)-not more than 1.0% m/m
(b} Salt content~15~40% m/m
{¢) Mineral impurities-not more than 0.03% m/m

3.3.2 Colour
The colour of product shall be light red to deep red.

3.3.3 Taste
The product shall have hot, salty, and slightly sour taste.

3.34 Texture
The product shall be reasenably firm, crisp, and chewy.
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4. FOOD ADDITIVES

Maximum Level
4.1 Colours

f-Carotene
Ribaoflavin

Paprika oleoresin

300me/kg
singly or in combination

4.2. Firming agents

Calcium lactate } 300mg/ kg

Calcium gluconate singly or in combination

4.3. Flavours

Natural flavours and natural-identical Limited
flavours, as defined in the Codex by
Alimentarius Volumn I(2nd ed., 1994) GMP

4.4 Flavour Enhancers

Disodium 5'-guanylate
Disodium 5'-inosinate Limited by GMP

Monosodium L-glutamate

5. CONTAMINANTS

Iron(Fe) 10.0mg/kg

6. HYGIENE

It is recommended that the product covered by the
provisions of this standard be prepared and handled in
accaordance with the appropriate sections of the Recom-
mended International Code of Practice-General Principles
of Food Hygiene(CAC/RCP 1-1969, Rev, 2-1985), and
other Codes of Practice recommended hy the Codex
Alimentarius Commission which are relevent to this
product.

6.1 As far as is possible when produced in accordance
with good manufacturing practice, the product shail be
free [rom objectionable matter.

6.2 When tested by appropriate methods of sampling
and examination, the product :

—shall be free from microorganisms in amount which

may represent a hazard to health

—shall be free from mammalian parasites which may
represent a hazard to health ; and

—shall not conlain any substances originating from
microorganisms at levels which may represent a hazard
to health.

7. LABELLING

The products shall he labelled in accordance with the
codex standard for the labelling of Prepacked Foods
(Ref. No. CODEX 5TAN 1-1985, Rev. 1-1991) Codex
Alimentarius Vol. 1 ; the [ollowing specific provisions

apply °

7.1 Name of the food

7.1.1 The name of the product shall be "kimchi”
7.1.2 The style shall be included in close proximity

to the name of the product

8. WEIGHTS AND MEASURES

81 Fill of container

8.1.1 Minimum Drained Weight
The drained weight of the product, as a percent by
weight of the water capacity of the container shall he
not less than 80%.

9. METHODS OF SAMPLING AND ANALYSIS

9.1 General requirements of sampling

011 Samples shall be laken and stored in a
protected cool place-from 0°C to 4°C such that there is
ne deterioration of the material.

9.1.2 Precautions shall be taken to protect the
sample, the material being sampled, the sampling instru-
ments, and the sampled containers from adventitious con-
tarmination,

9.1.3 The sample shall be placed in clean and dry
glass containers with air tight stoppers or closures. It
shall be marked with full details of sampling. date of
sampling, name of the vendor and other particulars of

the consignment.
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9.2 Scale of sampling

Sampling shall be in accordance with the FAQ/WHO
Codex Alimentarius Sampling Plans for Prepackaged
Foods(AQI-6.5) (Ref. No. CAC/RM 42-1968),

0.3 Deiermination of total acidity

Total acidity shall be determined by titration with a
standard NaQOH solution using the glass electrode meth-
od. Reference  Offcial Methods of Analysis of the Asso—
ciation of Official Analytical Chemists, 16th Edition,
Section 37.1.37B. Results shall be reported as percent by

weight expressed as lactic acid.

94 Determination of salt content

Sodium chloride shall be determined by titration with
a standard silver nitrate sclution. Reference : Official
Methods of Analysis of the Association of Official
Analytical Chemists, 14th Edition, Section 321.034-
32.039, Results shall be expressed as percent by weight.

85 Determination of mineral impurities

Mineral impurities shall be determined according to
the FAQ/WHO Codex Alimentarius Methods of Analy-
sis for Processed Fruits and Vegetables(Ref. No. CAC/
RM 49-1972), Determination of Mineral Impurities(sand),
except that Step 4.13, 4.14 and 4.15 relating to treatment
with hydrochloric acid are omitted. Results shall be

expressed as percent by weight.

9.6 Determination of drained weight

Drained weighl shall be determined according to the
FAQ/WHO Codex Alimentarius Methods of Analysis for
Processed Fruits and Vegetables(Ref. No. CAC/RM
36-1970). Determination of Drained Weight-Method L
Results shall be expressed as percent by weight cal-
culated on the basis of the mass of distilled water at
20°C which the sealed coniainer will hold when com-
pletely filled.



