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FOREWORD

This Malaysian Standard was developed by the Working Group on Starches, Cereals and
Related Products - Bread under the authority of the Food and Agricultural Industry Standards

Committee.

This standard was first published in 1974 as MS 241  Specification for bread and wholemeal

bead.  This first revision incorporates a number of modifications such as:

a) The title of the standard has been to 'Specification for bread';

b) The scope of the standard has been expanded to cover 'enriched bread';

c) The format has been updated to the updated format of Malaysian Standard.

In the revision of the standard, the following documents were referred to:

1) Food Regulations 1985 issued by the Ministry of Health.

2) Tee, E. S., Kuladevan, R., Young,  S.I., Khor, S.C. and Zakiyah, H.O. (1996).
Laboratory Procedures in nutrient analysis of foods, Division of Human Nutrition,
Institute for Medical Research, Kuala Lumpur.

This Malaysian Standard shall supersede the Malaysian Standard MS 241 : 1974.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligation.
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SPECIFICATION FOR BREAD
(FIRST REVISION)

1. Scope

1.1 This Malaysian Standard Specification prescribes the requirements and methods of

analysis of white bread, wholemeal bread and enriched bread.

2. Definitions

2.1 White bread

White bread shall be the bread obtained by baking a yeast - leavened dough prepared from
essentials ingredients as prescribed in Clause 3.1 with or without additional ingredients and

additives as prescribed in Clause 3.2 and 4.

2.2 Wholemeal bread

Wholemeal bread shall be the bread obtained by baking a yeast - leavened dough prepared
from wholemeal wheat flour or a mixture of wholemeal wheat flour and wheat flour containing

not less than 60 percent of wholemeal wheat flour and essential ingredients as prescribed in
Clause 3.1 with or without additional ingredients and additives as prescribed in Clauses 3.2
and 4.

2.3 Enriched bread

Enriched bread shall be any bread claimed to be enriched, fortified or vitaminised and
contains nutrient supplements as prescribed in Clause 4.3.

3. Ingredients

3.1 Essential ingredients

Bread shall be made from the following ingredients :

3.1.1 White flour and/or wholemeal wheat flour complying with *MS 85;

3.1.2 Water-potable;

3.1.3 Baker’s yeast;

3.1.4 Edible common salt;

* ‘MS 85, Specification for wheat flour’.
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3.2 Additional ingredients

Bread may contain all or any of the following ingredients, in addition to those prescribed in
Clause 3.1.

3.2.1 Edible oils and fats

3.2.2 Milk and milk products

3.2.3 Wheat gluten

3.2.4 Sugar

This include sucrose, invert sugar, glucose or dextrose.

3.2.5 Enzyme active preparations

This includes malt flour, diastatic malt extract and diastatic supplements based on fungal
amylase.

3.2.6 Edible starches/flour

These include rice flour and soy bean flour or other edible flour , provided the total proportion

of either or both shall not exceed 2% of wheat flour weight in the manufacture of white bread.

3.2.7 Egg and egg products

4. Additives and nutrient supplements

Any additional additives and nutrient supplements approved by the Food Regulation up to the
quantity allowed and inclusive of any of the following and amounts may be used :

4.1 Preservatives

4.1.1 The following preservatives (Table 1) may be used.

Table 1. List of preservatives

Preservatives Quantity
(mg/kg of bread, max)

Calcium, sodium or potassium propionate 2000
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4.2 Food conditioners

4.2.1 The following food conditioners (Table 2) may be used.

Table 2. List of food conditioners

Food Conditioners Quantity
(expressed as % of the weight of

wheat flour used, max.)

Acid calcium phosphate

Acid sodium pyrophosphate

Ammonium chloride

Ascorbic acid

Benzoyl peroxide

Calcium carbonate

Calcium phosphate

Lecithin

L-cysteine (hydrochloride salt)

Monoglycerides, diglycerides and their lactic, tartaric,
diacetyl tartaric and citric acid esters.

Stearoyl lactylic acid and its sodium and calcium salt

1.0

0.5

0.25

unspecified

0.005

0.50

0.25

GMP

0.009

GMP

GMP

4.3 Nutrient supplements

Enriched bread shall contain the following vitamins and mineral (Table 3) in mg/100g of

bread:

Table 3. List of nutrient supplements

Vitamins and  mineral Quantity
(min)

Method of test
(Appendix)

Thiamine (Vitamin B1)

Riboflavin (Vitamin B2)

Niacin (nicotinic acid) and niacinamide
(nicotinamide)

Iron

0.21 mg

0.33 mg

2.3 mg

2.1 mg

B

C

D

E
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5. Classifications

5.1 The bread shall be classified into the following:

5.1.1 Standard;

5.1.2 Enriched.

6. Requirements

6.1 A good bread shall have the following characteristics:

6.1.1 The crust shall not be thick, tough, rubbery and shall be of a uniform, golden to light
brown colour and free from streaks or burnt spots.  It shall be of symmetrical shape without
collapsing, cave-in or shrunken.

6.1.2 The grain is the structure formed by the strands of gluten, including the area that they
surround.  The structure should be uniform with thin cell walls.

6.1.3 The crumb shall be soft and bright with some lustre and of uniform shade without
streaks and dark patches.

6.1.4 The flavour shall be characteristics of fresh, well baked bread, free from bitterness
and any other objectionable aroma and taste.

6.2 The bread shall also comply with the requirements given in Table 4.

Table 4.  Requirements for bread

Requirements
Method of

Characteristic
White Bread Wholemeal Bread

test
(Appendix)

Standard Enriched Standard Enriched

Protein, % w/w, min

Total solid content, % w/w, min.

Acid insoluble ash, % w/w, max.
(on dry basis)

Total dietary fibre, % w/w, min.
(on dry basis)

Volume / weight ratio , max

6.0

55.0

0.1

unspecified

6

7.0

55.0

0.1

unspecified

5

8.0

55.0

0.1

0.4

6

9.0

55.0

0.1

0.6

5

F

G

K

L

M
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7. Hygiene

7.1 The product shall be processed and packed under strict hygienic condition in

premises licensed in accordance with public health legislation currently in force in Malaysia.

8. Packaging and labelling

8.1 The bread shall be properly wrapped or packed in clean polythene bags.

8.2 Each wrapper shall be marked legibly and indelibly with the following information:

8.2.1 name of the product;

8.2.2 the word ‘enriched’ shall be printed on the package if the bread is enriched;

8.2.3 minimum weight expressed in grams of each loaf when packed;

8.2.4 name and address of manufacturer and/or distributor and trade mark;

8.2.5 expiry date of manufacture;

8.2.6 list of ingredients;

8.2.7 nutritional labelling for enriched bread;

8.2.8 the country of origin.

9. Legal requirement

9.1 The product shall in all other aspects comply with the requirements of the legislation
currently in force in Malaysia.

10. Sampling

10.1 Sampling shall be carried out as prescribed in Appendix A.

11. Method of tests

11.1 The products shall be tested according to the relevant appendices specified in this
standard.
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12. Quality of reagents

12.1 Unless otherwise specified, chemicals used shall be of a recognised analytical
reagent quality i.e. they shall not contain impurities which affect the results of the tests.
Distilled water or water of at least equal purity shall be used.  Solution shall be prepared fresh

and filtered, where necessary.

13. Compliance

13.1 When on testing, each of the sample is found to conform to the requirements
specified in this Malaysian Standard Specification, the lot, batch or consignment from which
the samples have been drawn shall be deemed to comply with this standard specification.
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Appendix A

Sampling

A1. All containers in a single consignment of the material, drawn from a single batch of

manufacture, shall constitute a lot.  If a consignment is declared to consist of different batches
of manufacture, the batches shall be grouped separately and the containers in each group shall
constitute a separate lot.

A2.  A representative sample of the material shall be drawn from each of the containers

selected at random.  The number of containers selected shall be equal to at least one half of the
square root of the total number of containers, provided that a minimum of three containers shall
be selected.

A3.  Equal quantities of the material, representative of each bag or container selected as

prescribed in Clause A2, shall be drawn using an appropriate sampling device of necessary,
and mixed together so as to form a composite sample.  This composite sample may be reduced
if necessary.

A4.  A representative contract sample taken, shall provide sufficient material to enable all

specified tests to be conducted and shall not be less than 450 g.
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Appendix B

Determination of thiamine (vitamin B1)

B1. Sampling

B1.1 Samples are taken as prescribed in Appendix A

B2. Apparatus

B2.1 Beakers (amber)

B.2.2 Volumetric flask, 100 ml, 200 ml, 250 ml and 1 l (amber)

B2.3 Pipette , 5 ml, 10 ml

B2.4 Water bath

B2.5 Agate mortar

B2.6 pH meter

B2.7 Buchner funnel

B2.8 Fluorometer (fluorescence spectrophotometer)

B2.9 Conical flasks (amber)

B2.10 Stoppered bottles (amber)

B2.11 Glass chromatography tubes

Use glass chromatographic tubes consisting of three parts fused together with the following

approximate dimensions (O.D. x length, mm):

a) reservoir at the top, 35 x 95;

b) adsorption tube in the middle 8 x 145

c) capillary at the bottom, 35 mm long and of such diameter that when tube is filled, rate

of flow will be less than 1 ml/min.
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B3. Reagents

B3.1 Bromocresol green indicator

Dissolve 0.1 g indicator by grinding it in an agate mortar with 2.8 ml 0.05N sodium hydroxide

and dilute to 200 ml with water. Transition range: 4.0 (green) - 5.8 (blue).

B3.2 Bromophenol blue indicator

Dissolve 0.1 g indicator by grinding it in an agate mortar with 3.0 ml 0.05N sodium hydroxide

and dilute to 250 ml with water. Transition range: 3.0 (yellow) - 4.6 (blue).

B3.3 Sodium acetate, 2.5M

Dissolve 205 g anhydrous CH3COONa or 345 g CH3COONa.3H2O in sufficient water to make

1 l.

B3.4 Sulphuric acid, 0.1N

B3.5 Enzyme solution

10% aqueous solution of enzyme preparation potent in diastatic and phosphorolytic activity
(such as Taka-diastase. Mylase 100 and alpha-amylase).

NOTE. Prepare the solution on the day which it is to be used.

B3.6 Thiochrome decalso (Fisher Scientific Co.. cat.no. T- 97 )

Activate the decalso by placing 100 g decalso (60 - 80 mesh) in a beaker. Add 100 ml hot 3%

acetic acid and place on a boiling water bath for 20 min with frequent stirring.  Pour off the
acid and repeat the washing procedure 3 times. Then, wash the decalso 3 times with hot 25%

KCl using 100 ml of the chloride solution and place the mixture on a boiling water bath for 20

min each time.  Finally, wash with boiling distilled water on a Buchner funnel until the
washings are free from chlorides.  Dry at 100°C and keep in a stoppered bottle. A recovery
test should be done on each fresh batch of decalso.

B3.7 Acid 25% potassium chloride solution

Dilute 8.5 ml of concentrated hydrochloric acid to 1 l with 25% potassium chloride solution.

B3.8 Alkaline ferricyanide solution

a) sodium hydroxide, 15%
b) potassium ferricyanide [K3Fe(CN)6], 1%;

c) mix 4.0 ml of the 1% ferricyanide solution with the 15% sodium hydroxide solution to

make 100 ml.

NOTES.
1. Prepare the potassium ferricyanide solution on the day it is used.

2. Use the alkaline ferricyanide solution within 4 hours.
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B3.9 lsobutanol (2-methylpropan-1-ol) (preferably of a grade suitable for the fluorometric
assay of vitamin B1)

B3.10 Sodium sulphate, anhydrous

B3.11 Thiamine hydrochloride standard solution

NOTE. Undue exposure of the solution to direct sunlight or other sources of UV light must be avoided.

B3.11.1Stock solution

Dissolve 50 mg anhydrous thiamine hydrochloride in 20% ethanol which has been adjusted to

pH 3.5 - 4.3 with concentrated hydrochloric acid.  Make up to 500 ml with the acidified

alcohol. Keep in amber bottle in refrigerator.  The stock solution has a concentration of 100 µg

thiamine hydrochloride per ml.

B3.11.2Intermediate solution

Dilute 1 ml stock thiamine solution to 100 ml with 20% ethanol which has been previously
adjusted to pH 3.5 - 4.3 with concentrated hydrochloric acid.  Keep in amber bottle in

refrigerator.  This solution contains 1 µg thiamine hydrochloride per ml.

B3.11.3Working solution

Dilute 20 ml of the intermediate solution to about 65 ml with 0.1N sulphuric acid and adjust

pH to 4.0 - 4.5 with about 5 ml 2.5M sodium acetate, using pH meter or bromocresol green

indicator and spot plate.  Make up to 100 ml with 0.1N sulphuric acid.  The solution contains

0.2 µg thiamine hydrochloride per ml.  Prepare a fresh solution for each assay.

B4. Procedure

NOTE. In the following  subsequent stages, undue exposure of the solution to direct sunlight or other sources of UV
light must be avoided.

B4.1 Extraction

Weigh out two aliquots of the well-homogenised foodstuff into two 100 ml amber conical

flasks designated as ‘test’ and ‘recovery’ assays.  Each aliquot should contain about 1030 µg

thiamine.  Add 0.5 ml (50 µg thiamine hydrochloride) of the stock thiamine standard solution
[reagent B3.11.1] to the amber flask designated as ‘recovery assay'.  Process both flasks

simultaneously and in the same manner.  Add about 65 ml 0.1N sulphuric acid [reagent B3.4]

to each of the flasks.  Heat for 30 min in a boiling water bath.  Mix contents of flasks
frequently, making sure that all particles are evenly dispersed in the liquid.  Check pH of the
mixture before and after the digestion.  If the pH is found to be above 4.5 at any time, repeat

with a more concentrated acid.
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B4.2 Enzyme hydrolysis

Cool the acid extract to 50°C or lower.  Adjust pH to between 4.0 and 4.5 with 2.5M sodium

acetate [reagent B3.3)].  Add 5 ml of the enzyme solution [reagent B3.5], mix well, and
incubate for 3 h at 45 - 50°C.  Cool to room temperature.  Adjust the pH to approximately 3.5

using 1N HCl.  Transfer quantitatively into a 100 ml amber volumetric flask and make up to
the mark with water (V1) and filter.

B4.3 Preparation of column for chromatography

B4.3.1 Preparation  of the glass chromatographic tubes.

Place small glass wool or cotton plug over upper end of the capillary.  Prepare a suspension
of decalso [reagent B3.6] in water.  Pour this suspension into the column so that the height of

the adsorbent is about 10 cm in the adsorption tube.  Before performing chromatography of

the test solution, pass 10 ml of 3% acetic acid through the column.

NOTE.   Keep air out of the adsorption column by having a layer of liquid the  surface of decalso at all times.

B4.4 Chromatography

Pass an aliquot (V2) (5-25 ml containing about 5 µg thiamine) of the filtered extract through
the prepared column.  Discard the filtrate that percolates through the column.  Wash the

column with three successive 10 ml portions of almost boiling water, discarding all washings.

Elute the adsorbed thiamine from the decalso by passing five 4.5 ml portions of almost
boiling acid potassium chloride solution [reagent B3.7] through the column.  Collect eluate in

a 25 ml volumetric flask.  Cool and dilute to volume (V3) with acid potassium chloride solution

[reagent B3.7].  Similarly, chromatograph 25 ml (containing 5.0 µg thiamine hydrochloride) of
the working thiamine standard solution [reagent  B3.11.3] and making up the volume of the

eluate to 25 ml.

B4.5 Oxidation of thiamine to thiochrome

NOTE: In the oxidation process, uniform techniques must be employed for all solutions being analysed

Pipette 5 ml (V4) of the acid potassium chloride eluate into a 50 ml stoppered tube.  Place

the tube on a vortex mixer, and add, while the liquid is being swirled, 3 ml of alkaline
ferricyanide [reagent B3.8(c)].  The use of a rapid dispensing pipette is preferred.  Add

immediately 15 ml isobutanol [reagent B3.9].  Stopper and shake tube vigorously for 1 min.

Repeat the steps for all solutions being analysed.  After isobutanol has been added to all the
tubes, shake each tube again for about 2 min.  Centrifuge tubes at low speed until clear
supernatant can be obtained.  Siphon out the aqueous (lower) layer and add 2 - 3 g

anhydrous sodium sulphate to the isobutanol solution.  Shake the tubes for a few seconds.

Pipette or decant about 10 ml of the clarified extract into cells for thiochrome fluorescence
measurement.  For each test sample and ‘recovery assay’ being analysed, prepare ‘test

blank’ and ‘recovery blank’ as follows:

a) use 5 ml of the acid potassium chloride eluate [from step B4.4 i.e. Cool and dilute to

volume (V3) with acid potassium chloride solution (reagent B3.7)];

b) add 3 ml 15% sodium hydroxide;
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c) extract with isobutanol as for the sample solutions.

Treat 5 ml of the standard thiamine eluate [from step B4.4 i.e Similarly chromatograph 25 ml

(containing 5.0 µg thiamine hydrochloride) of the working thiamine standard solution {reagent

B3.11.3} and making up the volume of the eluate to 25 ml] (containing 1.0 µg thiamine

hydrochloride) in the same manner as the test sample.  Prepare "standard blank" as follows:

a) use 5 ml of the standard eluate, and

b) add 3 ml of 15% sodium hydroxide instead of the alkaline ferricyanide.

B4.6. Fluorometry

Set excitator monochromator of the fluorometer to a wavelength of 365 nm and analyser

monochromator to 435 nm.  Zero instrument with distilled water.  Measure fluorescence of
isobutanol extracts of test samples and test blanks, ‘recovery assay’ and ‘recovery blank’,
standard and ‘standard blank’.  Check the fluorometer between readings with the standard

solution to ensure that it gives the reading that was initially obtained.

B5. Calculation

B5.1 Thiamine hydrochloride (mg) in 100 g sample =

T - TB µg thiamine  V1  V3 100    1

--------- X in 5 ml X ----- X ---- X ------ X -----

S - SB of standard  V2  V4   W 1000
eluate

where,

T = fluorescence of test sample;
TB = fluorescence of test blank;
S = fluorescence of standard solution;

SB = fluorescence of standard blank;

V1 = volume of extract (100 ml);

V2 = volume of extract used for chromatograph (25 ml);

V3 = volume of eluate collected (25 ml);

V4 = volume of eluate used for oxidation reaction (25 ml);
W = weight, in g. of food sample used.



MS 241 : 1998

17

B5.2 To determine the recovery factor first calculate the thiamine concentration in the initial

acid extract (V1) for both the test sample and the ‘recovery assay’ using the formula:

T - TB µg thiamine V1 V3

--------- X in 5 ml of X --- X ----
S - SB standard eluate V2 V4

where,

T = fluorescence of test sample;

TB = fluorescence of test blank;
S = fluorescence of standard solution;
SB = fluorescence of standard blank;

V1 = volume of extract (100 ml);

V2 = volume of extract used for chromatograph (25 ml);

V3 = volume of eluate collected (25 ml);

V4 = volume of eluate used for oxidation reaction (25 ml).

Recovery factor is then calculated as:

(thiamine in ‘recovery’ extract) - (thiamine in test extract)
--------------------------------------------------------------------------

        (thiamine standard added to "recovery")

NOTE. All units are in µg.

B5.3 Correct the result obtained for the test sample being analysed using the recovery
factor so obtained.
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Appendix C

Determination of riboflavin (vitamin B2)

C1. Sampling

C1.1 Samples are taken as prescribed in Appendix A.

C2. Apparatus

C2.1 Beakers (amber)

C.2.2 Volumetric flask, 100 ml, 200 ml, 250 ml and 1 l (amber)

C2.3 Pipette , 5 ml, 10 ml

C2.4 Water bath

C2.5 Agate mortar

C2.6 pH meter

C2.7 Buchner funnel

C2.8 Fluorometer (fluorescence spectrophotometer)

C2.9 Conical flasks (amber)

C2.10 Stoppered bottles (amber)

C3. Reagents

C3.1 Hydrochloric acid, 1N

C3.2 Sulphuric acid, 1N

C3.3 Sodium hydroxide, 1N

C3.4 Glacial acetic acid

C3.5 Acetic acid , 0.02N

C3.6 Potassium permanganate solution, 3%

C3.7 Hydrogen peroxide solution, 3%

Dilute 30% H2O2 1:10 with water. Prepare just before use.
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C3.8 Sodium hydrosulphite (sodium dithionite)

Check suitability for use as follows:

a) To each of two tubes, add 10 ml water and 1 ml standard riboflavin solution

containing 20 µg per ml.

b) Add 1 ml of glacial acetic acid to each tube and mix.

c) Add 0.5 ml of 3% potassium permanganate, mix and allow to stand for 2 min.

d) Add 0.5 ml 3% hydrogen peroxide: mix thoroughly.  Red colour should disappear
within 10 sec.

e) Measure fluorescence in a fluorometer.

f) Add 8 mg of sodium hydrosulphite and mix.

g) Read solution again in fluorometer; riboflavin should be completely reduced in 5 sec.

C3.9 Riboflavin standard solutions

NOTE. Undue exposure of the solution to direct sunlight or other sources of UV light must be avoided.

C3.9.1 Stock solution

Dissolve, with heating, 50 mg pure riboflavin in 1 l of 0.02N acetic acid.  Keep in amber bottle

in refrigerator.  Solution contains 50µg riboflavin per ml.

C3.9.2 Intermediate solution

Dilute 20 ml stock solution to 100 ml with 0.02N acetic acid to give a concentration of 10 µg

per ml.  Store in amber bottle in refrigerator.

C3.9.3 Working solution

Dilute 10 ml intermediate solution to 100 ml with water. Prepare fresh for each assay.

Solution contains 1µg riboflavin per ml.
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C4. Procedure

NOTE. In the following subsequent stages, undue exposure of the solution to direct sunlight or other sources of UV
light must be avoided.

C4.1 Extraction

Weigh out two aliquots of the well-homogenised foodstuff (about 20-40 g of the sample) into

two 100 ml amber conical flasks, designated as ‘recovery’ and ‘test’ assays.  Add 1.0 ml (50

µg riboflavin) of the stock standard solution [reagent C3.9.1] to the flask designated as
‘recovery assay’.  Process both ‘test’ and ‘recovery’ assays simultaneously and in the same

manner. Add about 65 ml 0.1N sulphuric acid [reagent C3.2] to each of the samples. Mix
contents of flasks well so that the solids are dispersed in the liquid.  Adjust pH of solution to
less than 6.0 by adding concentrated hydrochloric acid.  Heat the mixture in a boiling water

bath for 30 min.  Mix regularly to ensure that no lumping of solids occur.

C4.2 Precipitation of interfering impurities

Cool the acid extract from C4.1.  Adjust pH to 6.0 - 6.5 with 1N sodium hydroxide [reagent
C3.3]. Swirl the extract constantly during the addition of alkali to prevent local areas of high

pH.  Add immediately 1N hydrochloric acid [reagent C3.1] until no further  precipitation occurs

(pH around 4.5).  Transfer quantitatively into a 100 ml amber volumetric flask and make up to

the mark (V1 ).  Filter the solution.  To a 50 ml (V2 ) aliquot of the filtrate add 1N hydrochloric

acid drop wise until no precipitation of dissolved protein occurs, followed by an approximately
equal number of drops of 1N sodium hydroxide with constant shaking.  Dilute the aliquot to

100 ml (V3) with water.  Filter the solution again if necessary.

C4.3 Acidification of extract

Add 10 ml (V4 ) of the sample solution from V3 to each of two test tubes (to enable duplicate

analysis of each sample).  To another two test tubes labelled S1 and S2, add 1 ml and 2 ml of
the working standard solution [reagent C3.9.3] respectively.  Make up the volume of tubes S1

and S2 to 10 ml with water.  Add 1 ml glacial acetic acid [reagent C3.4] to all tubes and mix.

C4.4 Oxidation

Add 0.5 ml of 3% potassium permanganate [reagent C3.6] to each tube.  Mix and allow to

stand for 2 min.  Add 0.5 ml 3% hydrogen peroxide reagent [C3.7] to each tube.  Mix
thoroughly.  Red permanganate colour should disappear in 10 sec.

C4.5 Fluorometry

Set the exciter monochromator of the fluorometer to a wavelength of 440 nm and the analyser
monochromator to 565 nm.  Measure fluorescence of the test and standard solutions.  Add
with mixing approximately 20 mg sodium hydrosulphite to each of the tubes.  Measure

fluorescence of the tubes again within 10 sec.  Subtract fluorescence reading after quenching
step (after addition of sodium hydrosulphite) from the initial reading obtained.  Use the
corrected readings for the calculations below.  Check the fluorometer between readings with

the standard solution to ensure that it gives the reading that as initially obtained.
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C5. Calculations

C5.1 Riboflavin (mg) per 100 g sample =

A µg riboflavin V3 (100 ml) V3 (100 ml) 100   1
--- X in standard X ---------------- X ---------------- X ------ X ------

B tube V4 (10 ml) V4 (50 ml)   W 1000

where,

A = corrected fluorescence reading of test sample;

B = corrected fluorescence reading of test standard;

V1 = explanation in C4.2 of the procedure;

V2 = explanation in C4.2 of the procedure;

V3 = explanation in C4.3 of the procedure;

V4 = explanation in C4.3 of the procedure;

W = weight in g of food sample taken for analysis.

C5.2 To determine the recovery factor, first calculate the riboflavin concentration in the
initial extract (V,) for both the test sample and the ‘recovery assay’ using the formula above

but leaving out the factor 100/W.  Recovery factor can then be calculated as:

(riboflavin in ‘recovery’ extract) - (riboflavin in test extract)
----------------------------------------------------------------------------
          (riboflavin standard added to ‘recovery’)

C5.3 Correct the result obtained for the test sample being analysed using the recovery

factor so obtained.

NOTE.  All units are in µg.
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Appendix D

Determination of niacin (nicotinic acid) and niacinamide (nicotinamide)

D1. Sampling

Samples are taken as prescribed in Appendix A.

D2. Apparatus

D2.1 Beakers

D2.2 Volumetric flasks, 100 ml, 200 ml.

D2.3 Pippete, 5 ml.

D2.4 Water bath

D2.5 Colorimeter

D2.6 Buchner funnel

D2.7 Test tubes

D3. Reagents

D3.1 Dilute ammonium hydroxide solution

Dilute 5 ml ammonia with 250 ml water.

D3.2 Sodium hydroxide, 1N.

D3.3 Sodium hydroxide, 10N.

D3.4 Dilute hydrochloric acid

Dilute concentrated hydrochloric acid with water in the ratio of 1:5.

D3.5 Sulphuric acid, 9N.
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D3.6 Cyanogen bromide solution, 10%.

Warm 80 ml water to 40°C in a large flask and add 10 g cyanogen bromide (CNBr). Shake

until dissolved, cool, dilute to 100 ml.  Store in refrigerator.

NOTE. Cyanogen Bromide is extremely poisonous.  All operations involving this reagent should be carried out in an

efficient fume cupboard.  Do not breathe any vapour and if solution comes in contact with skin wash immediately with

water

D3.7 Sulphanilic acid solution, 10%

Add ammonia drop by drop to a mixture of 20 g sulphanilic acid (C6H7NO3S) and 120 ml
water until dissolved.  Adjust the pH to 4.5 with a solution of a mixture of hydrochloric acid

and water (1+1) using pH meter.  Dilute to 200 ml.  Solution should be almost colourless.

D3.8 Ammonium sulphate  [(NH4)2SO4)].

D3.9 Niacin standard solutions

D3.9.1 Stock solution

Dissolve 50 mg pure niacin standard in 25% alcohol to 500 ml.  Store in refrigerator.

Concentration of solution is 100 µg per ml.

D3.9.2 Working solution

Dilute 6 ml stock solution to 100 ml with water.  Concentration of solution is 6 µg per ml.

D4. Procedure

D4.1 Preparation of extract

Weigh 5 - 20 g of the sample (containing about 0.5 - 1.0 mg niacin) into a beaker.  Add 20 ml

1N sulphuric acid [reagent D3.2] and 20 ml water.  Mix, and heat for 1 hour over a boiling
water-bath.  Cool and adjust the pH to 4.5 with 10N sodium hydroxide [reagent D3.3] and 9N

H2SO4 [reagent D4.5].  Dilute to 100 ml (V1) with water and filter.  Add 17 g ammonium
sulphate [reagent D4.8] into 50 ml (V2) of the filtered extract in a stoppered measuring

cylinder.  Dilute to 100 ml (V3) with water and shake vigorously.  Filter, mix well, and use 1.0
ml (V4) for colour development.  This solution should contain approximately 3 µg niacin per

ml.  Pipette 50 ml of the working standard solution (6 µg per ml) [reagent D3.9.2] into 17 g
ammonium sulphate in a 100 ml stoppered measuring cylinder.  Dilute to volume with water
and filter.  Use 1.0 ml of this standard solution, containing 3.0 µg niacin, for colour

development.

D4.2 Colour development

D4.2.1 Prepare tubes and add reagents in the order as outlined in Table D1. Detailed

instructions for the addition of these solutions and reagents are given in the table and should

be strictly followed.  Prepare separate sample blank for each sample being analysed.
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Table D1.  Preparation of samples for colour development

Reagent Standard

blank

Standard

solution

Test blank Test

solution

standard solution (ml)

test solution (ml)

water (ml)

dilute NH4OH (ml)

10 % sulphanilic acid

(ml)

CNBr solution (ml)

10 % sulphanilic acid

(ml)

dilute HCl (ml)

water

1.0

-

5.0

0.5

2.0

-

-

0.5

-

1.0

-

-

0.5

-

5.0

2.0

-

0.5

-

1.0

5.0

0.5

2.0

-

-

0.5

-

-

1.0

-

0.5

-

5.0

2.0

-

0.5

NOTES  Caution: Add sulphanilic acid and CNBr solutions in a fume cupboard from a burette or pipettes filled by

mechanical suction.

D4.2.2 Add the test, standard solution and water to the respective tubes, For each tube, add

the other subsequent reagents and immediately read the colour absorbance before

proceeding to the next tube.

a) Standard blank

Swirl tube to impart a rotary motion in liquid immediately.  Add dilute ammonium hydroxide
[reagent D3.1] and swirl.  Add sulphanilic acid solution [reagent D3.7] and continue swirling.
Immediately add 0.5 ml dilute hydrochloric acid [reagent D3.4] and mix thoroughly.  Place in
colorimeter with wavelength adjusted to 450 nm (or any specific wavelength between 430 and
450 nm).  Adjust instrument to 0 absorbance within about 30 sec after addition of sulphanilic
acid solution.

b) Standard solution

Treat standard solution the same way as for the standard blank with respect to the addition of
dilute ammonium hydroxide.  Immediately swirl tube, add cyanogen bromide solution and
swirl again.  At 30 sec after addition of cyanogen bromide solution, swirl tube, add sulphanilic
acid solution and swirl again.  Immediately add 0.5 ml water. mix again and stopper the tube.
Read absorbance of standard solution at maximum, with the instrument set at 0 absorbance
for standard blank as performed above.  The colour reaches maximum in about 15 min after
the addition of sulphanilic acid solution, remains at peak for about 2 min, and then fades
slowly.
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(c) Test solution

With the test blank set at 0 absorbance, determine the absorbance of test solution in a similar
manner.

The niacin content is proportional to the absorbance if standard and test solutions are of

approximately the same concentrations .

D5. Calculations

mg niacin per 100 g sample =

  test O.D.  V3  V1 100   1

------------------ X C X ---- X ---- X ------ X ------

standard O.D.  V4  V2     W 1000

where,

C = µg niacin standard in reaction tube (3.0 µg);

W = weight, in g, of food taken for analysis;

V1 = }

V2 = } explanation in D4.1 of the procedure.

V3 = }

V4 = }
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Appendix E

Determination of iron

E1. Apparatus

E1.1 Atomic absorption spectrophotometer with air acetylene type, flame type,
wavelength of 248 nm and slit width 0.2 mm

E1.2 Water-bath

E1.3 Silica basin / Crucible

E1.4 Whatman  No. 42 , filter-paper, acid washed.

E1.5 Volumetric flask, 25 ml,100 ml.

E2. Reagents

E2.1 Deionised water

E2.2 Concentrated hydrochloric acid

E2.3 Iron standard solution

E2.3.1 Stock solution - containing 1000 ppm (ferric nitrate standard solution for atomic
absorption spectrophotometry)

E2.3.2 Working standard solution, 2, 4, 6 and 8 ppm.

E3. Procedure

E3.1 Sample preparation

Obtain the ash from Appendix J.  Add 5 ml concentrated hydrochloric acid to the ash with

rinsing of upper portions of the dish.  Evaporate to dryness over water-bath.  Add 2 ml of

concentrated HCl to dissolve the ash, filter through Whatman No. 42 filter-paper into 100 ml

volumetric flask.  Wash residue 3 times with hot water and dilute to volume.

NOTE. Use borosilicate glassware and silica basins, pre-cleaned with dilute nitric acid and rinsed in distilled water
immediately before used.

E3.3 Atomic absorption spectrophotometry

E3.3.1 Set up the instrument as in Table E1.  Prepare the instrument and computer

software.
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E3.3.2 Prepare calibration curve , using the standard solutions prepared.

E3.3.3 Obtain at least 3 readings for each sample solution prepared.

E3.3.4 Flush burner with water between samples and read standard solution every 4

samples.

Table E1. Operating parameters for atomic absorption spectrophotometer

Element Flame type Lamp Current
(mA)

Wavelength
(nm)

Slit Width
(mm)

Working range
(ppm)

Iron Air- Acetylene 7.0 248.3 0.2 2 - 8

NOTES.

1. Condition specified are for GBC atomic absorption spectrophotometer model 904.

2. Use borosilicate glassware and silica basins, precleaned with dilute nitric acid and rinsed in distilled water
immediately before use.

E4. Calculation

Obtain from the printed report concentration of the element in the sample, expressed in ppm.

Convert results to mg per 100 g sample as follows:

  1

ppm x ------ x 100
1000
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Appendix F

Determination of protein

F1. Preparation of sample

F1.1 Samples are prepared as prescribed in Appendix A.

F2. Apparatus

The following apparatus shall be used:-

F2.1 Analytical balance, weighing to 0.1 mg

F2.2 Weighing bottle

F2.3 Desiccator

F2.3 Kjeldahl flask, capacity 500 - 800 ml

F2.4 Macro-distilling apparatus

F2.5 Titration unit

F3. Reagents

F3.1 Sulphuric acid, concentrated (93% - 98%, N-free)

F3.2 Selenium dioxide, powder

F3.3 Copper sulphate, water-free

F3.4 Sodium sulphate , anhydrous, nitrogen-free

F3.5 Sodium hydroxide solution, 33% nitrogen-free

F3.6 Hydrochloric acid standard, 0.1 M

F3.7 Sodium hydroxide standard solution, 0.1 M

F3.8 Mixed indicator solution

Mix 2 parts of cold saturated solution of methyl red in 50% ethanol with 1 part of 0.025%
solution of methylene blue in 50% pure alcohol.
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F4. Procedure

F4.1 Weigh accurately about 0.7 - 2.2 g of dry sample and transfer to a digestion Kjeldahl

flask, digest with 25 ml concentrated sulphuric acid and 8 g of a catalyst mixture (containing
about 0.5% (w/w), selenium dioxide, 3.5% (w/w) copper sulphate free from water, and about

96% (w/w) sodium sulphate free from water).  Place flask in an inclined position and heat gently
until frothing ceases (if necessary add a small amount of paraffin to reduce frothing); boil briskly
until solution clears and continue for at least a further 30 min.

F4.2 Cool, then wash the digest into the distilling flask with 200 ml of nitrogen - free water
and add a new zinc granules to prevent bumping, make the diluted digest alkaline with sodium

hydroxide (25 g solid reagent or enough solution to make the contents strongly alkaline) without
agitation.

F4.3 Connect up the distillation apparatus (see Figure 1) with the tip of condenser delivery
tube immersed in standard acid in the receiving-flask, and after the tap is closed, rotate flask to
mix contents thoroughly, then distil the ammonia into the standard acid solution (till at least 150

ml distillate is obtained).  Titrate excess standard acid in distillate with standard sodium
hydroxide solution using methyl red indicator.

F4.4 Carry out a blank determination and subtract from sample titre, to correct for reagents
used.

F5. Calculation

V x 0.0014 x 6.25 x 100
F5.1 Total protein, percent by weight   =     ---------------------------------

     W

where,

V is the ml of 0.1M hydrochloric acid required to neutralise the ammonia in the whole
sample;

W is the weight in g, of the dry test sample;

0.0014 is the weight in g, of nitrogen equivalent to each 1 ml of 0.1M alkali.

6.25 is the factor to convert N to protein equivalent.
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Figure F1. Macro Kjeldahl distillation apparatus
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Appendix G

Determination of total solid content

G1. Preparation of sample

G1.1 Samples are prepared as prescribed in Appendix A.

G1.2 The determination shall be done in duplicates.

G2. Procedure

G2.1 Accurately weigh 10 g of sample into a dish (porcelain or silica) which has been
previously dried in an air oven. Dry the sample in an air oven maintained at 105� C + 2� C for

about 4 h. Cool in a desiccator and weigh. Repeat this process for half an hour until two
consecutive weighing shall not deviate by more than one milligram. The loss in weight shall be
taken as the percent moisture.

G3. Calculation

G3.1 Total Solid Content % w/w = 100 - % moisture
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Appendix H

Determination of moisture

H1.  Preparation of sample

H1.1  Samples are prepared as prescribed in Appendix A.

H2.  Apparatus

H2.1 Metal dish-diameter, approximately 55 mm, height approximately 15 mm, wall
thickness of about 0.5 mm with an inverted slip-in cover fitting tightly on inside.

H2.2 Air-tight desiccator,  reignited CaO is satisfactory drying agent.

H2.3 Drying-oven, well-ventilated, closable, maintained at 105 ± 2°C.

H3.  Procedure

H3.1  In cooled and weighed dish [H2.1.1] previously heated to 105 ± 2°C, accurately weigh
about 3 g of sample.  Uncover sample and dry dish, cover and contents in oven [H2.1.3]

provided with opening for ventilation and maintained at 105 ± 2°C for 5 h.  Cover dish while still
in oven, transfer to desiccator and weigh soon after reaching room temperature.  The loss in
weight shall be taken as the percent moisture.

H4.  Calculation

                                                         W  -  W1

H4.1  Moisture, percent by weight = --------------- x 100

                                                    W  -  W2

where,

W  is the weight in g of dish and sample before drying;

W1 is the weight in g of dish and sample after drying;

W2 is the weight in g of dish only.
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H5.  Repeatability

H5.1  The difference between the results of two determinations carried out simultaneously or
in rapid succession by the same analyst should not be greater than 0.2 g of moisture per 100 g
of sample.

If it exceeds 0.2 g, the determination shall be repeated in duplicate after ensuring that the
original sample is thoroughly mixed (if desired, a duplicate test should be made on another day

by another analyst or in another oven).

For the calculation, use only duplicate results that agree to within 0.2% in absolute value.
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Appendix J

Determination of total ash

J1. Preparation of sample

J1.1 Samples are prepared as prescribed in Appendix A.

J2. Apparatus

J2.1 Ashing dishes, shallow silica basin.

J2.2 Dessicator, provided with a thick perforated metal plate and containing an efficient
desiccant such as phosphorus (v) oxide, silica gel impregnated with cobalt chloride indicator, or

granular anhydrous calcium sulphate similarly treated.

J2.3 Electric furnace ventilation, including a device for control and adjustment of

temperature to provide for incineration at a temperature of 550°C ± 20°C.

J2.4 Analytical balance

J2.5 Electric hot-plate or bunsen burner

J3. Procedure

J3.1 Preparation of the dish

Dry a shallow silica basin in an oven at 105°C for 3 hours.  Cool it in a dessicator and weigh

soon after it has attained room temperature.  Weigh 5 - 15 g of the homogenised food sample

into the silica dish.  Dry the sample in the dish in an oven at 130°C for one day.  Char the dried
sample on an electric coil heating rack until it has ceased smoking.  Place the dish in cold muffle

furnace oven and bring the temperature to 550°C.  Ash the sample until a whitish or greyish is
obtained.  Remove the dish and cool in the dessicator and weigh soon after attaining room
temperature.  Place the dish in the muffle furnace and continue heating until the weight is

constant.  The total ash content of the food can then be calculated.

NOTES.  With some foods it is difficult to burn away all the carbon.  The ashing can be assisted by treating it with hot
distilled water and filtering through an ashless filter paper.  The residue on the paper can then be returned to the dish
and burnt off at a higher temperature.  The filtrate is then also evaporated in the dish and the ashing completed by a
further period in the muffle furnace.
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Appendix K

Determination of acid-insoluble ash

K1.  Preparation of sample

K.1  The ash content obtained in Appendix J shall be used.

K2.  Apparatus

K2.1 Pipette, 25 ml capacity.

K2.2 Water bath, electrically heated and thermostatically controlled.

K2.3 Filter paper, Whatman No. 42 or equivalent, with funnel and stand.

K2.4 Porcelain dish, of suitable size.

K2.5 Drying oven, thermostatically controlled, adjusted to operate at 110 °C ± 2°C.

K2.6 Bunsen burner

K2.7 Muffle furnace , adjusted to operate at 550 ± 2°C.

K2.8 Desiccator

K3. Reagents

K3.1 Dilute hydrochloric acid, about 5 M.

K4. Procedure

K4.1 Dissolve the ash obtained as described under Appendix D in 25 ml hydrochloric acid
(5M) and heat on a water bath for 10 min.  Allow to cool and filter.  Wash with water till acid free.
Place the filter paper into a clean and dry dish of known weight and dry in the oven for about 1

h, then remove the dish form the oven.  Ignite the paper in the dish first by direct flame, then
ignite in a muffle furnace for about 3 h.  Cool in a desiccator and weigh.  Repeat ignition, cooling
and weighing until the difference between two successive weighing does not exceed 1 mg.
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K5. Calculation

K5.1 Acid insoluble ash, % by weight, (on dry basis)

                      W1  -  W2

=   ------------------  X  100
             W3

where,

W1 is the weight in g, of the sample and dish after ignition;

W2 is the weight in g, of the dish, empty, dry and clean;

W3 is the weight in g, of the dry test sample.
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Appendix L

Determination of total dietary fibre

L1.  Sampling

L1.1 Samples are taken as prescribed in Appendix A.

L2. Apparatus

L2.1 Beakers

400 or 600 ml tall form.

L2.2 Filtering crucible

With fritted disk, coarse, ASTM 40 - 60 µm pore size, Pyrex 60 ml (Corning No. 36060 Buchner,
Corning, Inc., Science Products, Corning, NY 14831, USA, or equivalent).

L2.3 Vacuum system

Vacuum pump or aspirator with regulating device.  Heavy walled filtering flask, 1 l, with side
arm.  rubber ring adaptors, for use with filtering flasks.

L2.4 Shaking water baths

1) Capable of maintaining 98 2°C ± 2°C with automatic on-and-off timer.

2) Constant temperature, adjustable to 60°C.

L2.5 Balance

Analytical, sensitivity ± 0.1 mg.

L2.6 Muffle furnace

Capable of maintaining 525 2°C ± 5°C.

L2.7 Oven

Capable of maintaining 105°C and 130°C ± 3°C.

L2.8 Desiccator

With SiO2 or equivalent desiccant.  Biweekly, dry desiccant overnight at 130°C.
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L2.9 pH meter

Temperature compensated, standardised with pH 4.0, 7.0 and 10.0 buffer solutions.

L2.10 Pipetters

With disposable tips, 100 - 300 µl and 5 ml capacity.

L2.11 Dispensers

Capable of dispensing 15 ± 0.5 ml for 78% ethanol, 95% ethanol, and acetone; 40 ± 0.5 ml for

buffer.

L2.12 Magnetic stirrers and stir bars

L3. Reagents

L3.1 The following reagents shall be used:-

L3.1.1 Ethanol solutions, (85%, 78%).

L3.1.2 Heat-stable αα -amylase solution

Cat. No. A 3306, Sigma Chemical Co., St. Louis, MO 63178, USA, or Termamyl 300 l.  Cat. No.

361-6282, Novo-Nordisk, Bagsvaerd, Denmark, or equivalent.

L3.1.3 Protease

Cat. No. P 3910, Sigma Chemical Co. or equivalent.  Prepare 50 mg/ml enzyme solution in
MES/TRIS buffer fresh daily.

L3.1.4 Amyloglucosidase solution

Cat. No. AMG A9913, Sigma Chemical Co., or equivalent.  Store at 0 2°C - 5°C.

L3.1.5 Diatomaceous earth

Acid washed (Celite 545 AW, No. C8656, Sigma Chemical Co., or equivalent).

L3.1.6 Cleaning solution

Liquid surfactant-type laboratory cleaner, designed for critical cleaning (Micro, International
Products Corp., Trenton, NJ 08601, USA, or equivalent).  Prepare 2% solution in water.

L3.1.7 MES

2-(N-Morpholino)ethanesulfonic acid (No. M-8250, Sigma Chemical Co., or equivalent).
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L3.1.8 TRIS

Tris(hydroxymethyl)aminomethane (No. T-1503, Sigma Chemical Co., or equivalent).

L3.1.9 MES/TRIS buffer solution

0.05 MES, 0.05 M TRIS, pH 8.2 at 24°C.  Dissolve 19.52 g MES and 12.2 g TRIS in 1.7 l water.

Adjust pH to 8.2 with 6N NaOH, and dilute to 2 l with water.

NOTE.  It is important to adjust pH to 8.2 at 24°C.  However, if buffer temperature is 20°C, adjust pH to 8.3; if
temperature is 28°C, adjust pH to 8.1.  For deviations between 20°C and 28°C, adjust by interpolation.

L3.1.10 Hydrochloric acid solution, 0.561N

Add 93 ml 6N HCl to about 700 ml water in 1 l volumetric flask.  Dilute to 1 l with water.

L3.2 Enzyme purity

To ensure absence of undesirable enzymatic activities and presence of desirable enzymatic
activities, run standards listed below each time enzyme lot changes or at maximum interval of 6
months.

Table L1. Standards for testing enzyme activity

Standard Activity tested Wt of Std. g Expected Rec. (%)

Citrus pectin

Arabinogalactan

β-Glucan

Wheat starch

Corn starch

Casein

Pectinase

Hemicellulase

β-Glucanase

α-Amylase + AMG

α-Amylase + AMG

Protease

0.1 - 0.2

0.1 - 0.2

0.1 - 0.2

1.0

1.0

0.3

95 - 100

95 - 100

95 - 100

0 - 1

0 - 1

0 - 1

L4. Procedure

L4.1 Preparation of filtering crucible

Ash overnight at 525°C in muffle furnace.  Let furnace temperature fall below 130°C before
removing crucibles.  Soak crucibles for 1 h in 2% cleaning solution at room temperature.  Rinse

crucibles with deionised water.  For final rinse, use 15 ml acetone and air dry.  Add

approximately 1.0 g Celite to dry crucibles, and dry at 130°C to constant weight.  Cool crucible
about 1 h in desiccator and record weight to nearest 0.1 mg of crucible and Celite.
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L4.2 Preparation of sample and digestion

L4.2.1 Run 2 blank/assay with samples to measure any contribution from reagents to residue.

Weigh duplicate 1.000 ± 0.005 g samples (M1 and M2), accurate to 0.1 mg, into 400 ml (or 600

ml) tall-form beakers.  Add 40 ml MES/TRIS buffer solution, pH 8.2, to each.  Stir on magnetic

stirrer until sample is completely dispersed (to prevent lump formation, which would make test
material inaccessible to enzymes).

L4.2.2 Add 50 µl heat-stable α-amylase solution, stirring at low speed.  Cover beakers with

aluminium foil, and incubate in 95°C - 100°C water bath for 15 min with continuous agitation.

Start timing once bath temperature reaches 95°C (total of 35 min is normally sufficient).

L4.2.3 Remove all beakers from bath, and cool to 60°C.  Remove foil.  Scrape any ring from
inside of beaker and disperse any gels in bottom of beaker with spatula.  Rinse beaker walls

and spatula with 10 ml water.

L4.2.4 Add 100 µl protease solution to each beaker.  Cover with aluminium foil, and incubate

30 min at 60°C ± 1°C with continuous agitation.  Start timing when bath temperature reaches

60°C.

L4.2.5 Remove foil.  Dispense 5 ml 0.561N HCl into beakers while stirring.  Adjust pH to 4.0 -

4.7 at 60°C, by adding 1N NaOH solution or 1N HCl solution.

NOTE.  It is important to check and adjust pH while solutions are 60°C because pH will increase at lower temperatures.
(Most cereal, grain, and vegetable products do not require pH adjustment.  Once verified for each laboratory, pH
checking procedure can be omitted.  As a precaution, check pH of blank routinely; if outside desirable range, check
samples also).

L4.2.6 Add 300 µl amyloglucosidase solution while stirring.  Cover with aluminium foil, and

incubate 30 min at 60°C ± 1°C with constant agitation.  Start timing once bath reaches 60°C.

L4.3 Determination of total dietary fibre

L4.3.1 To each digested sample, add 225 ml (measured after heating) 95% ethanol at 60°C
ratio of ethanol to sample volume should be 4:1.  Remove from bath, and cover beakers with
large sheets of aluminium foil.  Let precipitate form for 1 h at room temperature.

L4.3.2 Wet and redistribute Celite bed in previously tared crucible B(b), using 15 ml 78%
ethanol from wash bottle.  Apply suction to crucible to draw Celite onto fritted glass as even mat.

L4.3.3 Filter alcohol-treated enzyme digestate through crucible.  Using wash bottle with 78%
Ethanol and rubber spatula, quantitatively transfer all remaining particles to crucible.

NOTE.  If some samples form a gum, trapping the liquid, break film with spatula.

L4.3.4 Using vacuum, wash residue 2 times each with 15 ml portions of 78% ethanol, 95%

ethanol and acetone.  Dry crucible containing residue overnight in 105°C oven.  Cool crucible in
desiccator for about 1 h.  Weigh crucible, containing dietary fibre residue and Celite, to nearest

0.1 mg, and calculate residue weight by subtracting weight of dry crucible with Celite, B(b).
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L4.3.5 Use one duplicate from each sample to determine protein, using N x 6.25 as

conversion factor.  For ash analysis, incinerate second duplicate for 5 h at 525°C.  Cool in

desiccator, and weigh to nearest 0.1 mg.  Subtract weight of crucible and Celite, B(b), to
determine ash weight.

L5. Calculation

L5.1 Determination of blank (B, mg)

B  =  [(BR1 + BR2)/2]  -  PB - AB

where,

BR1 and BR2 is residue weights (mg) for duplicate blank determinations;

PB and AB is weights (mg) of protein and ash, respectively, determined on first and

second blank residues.

L5.2 Determination of total dietary fibre (TDF, g/100 g)

TDF = {[(R1 + R2)/2] - P - A - B} /[(M1 + M2)/2] x 100

where,

R1 and R2 is residue weights (mg) for duplicate samples;

P and A is the weights (mg) of protein and ash,  respectively, determined on first and

second residues;

B is the blank weight (mg);

M1 and M2 is the weights (mg) for samples.
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Appendix M

Determination of volume/weight ratio

M1. Apparatus

M1.1 Rigid container

M1.2 Rape seeds

M1.3 Weighing scale

M1.4 Measuring cylinder

M1.5 Loaf volumeter

M1.6 Plate

M2. Determination of volume/weight ratio by displacement method

M2.1 Procedure

Weigh the loaf after it is cooled to room temperature and record the weight.  Fill the container

with rape seeds and level the top of seeds with a plate.  Empty out the seeds leaving a layer at
the bottom of the container.  Place the loaf on the layer of seeds.  Fill the rest of the container
with seeds and level the top surface with a plate.  Pour the remaining rape seeds into the

measuring cylinder and measure the volume.

                                                   V
M2.1.1 Volume/weight ratio for the bread     =  ------

                                                   W

where,

V is the volume in ml of the remaining seeds after displacement;

W is the weight in g of the loaf.

NOTES.

1. Do not press the loaf while keeping in the box.

2. For sliced bread, test before bread is sliced.
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M3. Determination of volume of loaf by loaf volumeter

M3.1 Procedure

M3.1.1 Calibration of volumeter with dummy loaf

Open the container and place a dummy loaf into it.  Close the container and open the gate.

Remove the hopper lid and fill the calibrated column with rape seeds.  Tap the column three
times to ensure maximum use of seeds around the dummy loaf.  Empty all excess seeds by
closing the gate and swinging down the column.  Return the column to upright position and

secure the lid to the container .  Open the gate and swing down the volumeter to allow rape
seeds to empty from bottom pan.  When it is completely empty, close the gate and swing the
volumeter to upright position.

M3.1.2 Measurement of the volume of loaf

Weigh the loaf after it is cooled to room temperature and record the weight.  Place the loaf in the
volumeter and repeat the procedure as that for dummy loaf.  The volume of the loaf will be
indicated by the level of seeds in the calibrated column.

NOTE . The loaf must be larger than the dummy loaf

                                                            V
M3.1.3 Volume/weight ratio for the bread     =   -----

                                                            W

where,

V is the volume in ml of the loaf;

W is the weight in g of the loaf.
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Figure M1. Diagram of a loaf volumeter


