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FOREWORD

This Malaysian Standard was developed by the Technical Committee on Sauces and Paste
under the authority of the Food and Agricultural Industry Standards Committee.

This Malaysian Standard is the first revision of MS 1120:1988, Methods of sampling and test
for sauces.

Major modifications in this revision are as follows:

a) modification of the title of standard to sauces — Sampling and test methods;

b) changes of five methods of analysis, i.e. determination of arsenic, method 2 for
determination of lead, determination of tin, determination of benzoic acid and

determination of sulphur dioxide;

c) incorporation of two new analysis, determination of halophilic yeast count and
determination of residual ethanol content; and

d) deletion of two analysis, determination of total sugars and determination of copper.
This revised Malaysian Standard cancels and replaces MS 1120:1988.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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SAUCES - SAMPLING AND TEST METHODS
(FIRST REVISION)

1. Scope

This Malaysian Standard prescribes the method of sampling and test methods to determine
the following:

a) total solids;

b) acidity (as acetic acid);
c) pH;

d) salt (as sodium chloride);
e) total nitrogen;

f) amino nitrogen;

g) relative density;

h) arsenic (As);

i) lead (Pb);

) tin (Sn);

k) benzoic acid;

[)  sulphur dioxide;

m) Howard mould count;

n) halophilic yeast count; and

o) residual ethanol content.

2. Sampling

2.1 All containers in a consignment of the product drawn from a single batch of
manufacture shall constitute a lot. If the 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.

2.2 A representative sample of the product shall be drawn from each of the containers
selected at random. The number of containers selected shall be equal to at least half of the
square root of the total number of containers provided that a minimum of three containers
shall be selected.
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3. Determination of total solids
3.1 Apparatus
Equipment specified is not restrictive. Other suitable equipment can be used.

3.1.1  Drying oven, well ventilated, electrically heated and capable of maintaining a
temperature of 98 °C to 100 °C.

3.1.2 Desiccator, which shall be of glass and charged with any efficient solid desiccant.

3.1.3 Dishes (aluminium, nickel or stainless steel). The dish shall be flat and provided with
airtight but removable lids.

3.1.4 Sand, pure, particle size in the range of 100 um to 400 pm. The sand is washed with
5 % hydrochloric acid solution and rinsed with distilled water until free from hydrochloric acid.
The sand is dried in an air oven at 105 °C.

3.1.5 Glass rod of suitable size to fit in the dishes.

3.2 Procedure

3.2.1  Dry metal dish (3.1.3) in the oven (3.1.1) with the lid open containing 10 g to 20 g of
pre-dried sand (3.1.4). The glass rod (3.1.5) is also put inside the oven. After drying for 1 h,
place the lid on the dish and remove the dish and rod to cool in the desiccator (3.1.2). Weigh
the dish, lid and rod accurately.

3.2.2 Transfer 2 g to 5 g of the sample to the dish and weigh. Mix the sample and sand well
using the glass rod. Great care is taken not to spill any of the contents out of dish.

3.2.3 Place the dish, with the lid open and the rod inside the oven, kept at 98 °C to 100 °C.
Dry to constant weight (approximately 4 h).

Cover the dish with the lid, and, together with the rod, cool in the desiccator (3.1.2). Weigh
accurately. Re-dry in the oven (3.1.1) at 1 h intervals until two consecutive weighing do not
differ by 0.005 g.

3.2.4 Carry out at least two determinations on the same sample.

3.3 Calculation

Total solids, % w/w =

where,
W, is the weight of the dish, lid and rod in g;
W; is the weight of the dish, lid, rod and sample, before drying in g; and

W, is the weight of the dish, lid, rod and sample, after drying in g.
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Take the result as the arithmetic mean of the two determinations provided that the difference
between results of two determinations should not be greater than:

a) 1 % of the mean value for total solids content greater than 10 g per 100 g of sample; and

b) 2 % of the mean value for total solids content less than or equal to 10 g per 100 g of
sample.

4. Determination of acidity (as acetic acid) — Glass electrode method

4.1 Apparatus

Equipment specified is not restrictive. Other suitable equipment can be used.

41.1 pH meter

4.1.2 Beaker

4.2 Reagents

4.2.1 Standard buffer solution

4.2.2 Sodium hydroxide solution, 0.1 M.

4.3 Procedure

4.3.1 Before use, check pH meter (4.1.1) with standard buffer solution (4.2.1). Rinse glass
electrode in water several times until reading is about pH 6.

4.3.2 Immerse electrode in the sample contained in a beaker (4.1.2) (sample should titrate
10 ml to 50 ml 0.1 M sodium hydroxide solution (4.2.2) and be contained in initial volume of
100 ml to 200 ml). Stir moderately. Add alkali (4.2.2) rapidly until near pH 6. Then add alkali
(4.2.2) slowly to pH 7. After pH 7 is reached, finish titration by adding 0.1 M alkali (4.2.2), four
drops at a time, and record total volume and pH reading after each addition (add whole drops,
so that fraction of drops does not remain on burette tip). Continue titration more than four
drops beyond pH 8.1, and interpolate data for titration corresponding to pH 8.1. pH values
used for interpolation should lie in a range of 8.10 £ 0.2.



MS 1120:2004

4.4 Calculation
1 ml of 0.1 M sodium hydroxide solution = 0.0060 g acetic acid.
- o W,
Acidity (as acetic acid), % w/w = —x 100
W2
where,
W; is the weight of acetic in the sample in g; and

W, is the weight of sample in g.
NOTES:

1. Always keep glass electrode covered with water when not in use.

2. If strong acid cleaning solutions are used, electrode requires several hours to come to equilibrium on standing in
water.

3. If electrode and stirrer are wiped lightly with piece of filter paper before insertion into standard buffer, same
solution may be used for several checks on instruments.

5. Determination of pH

5.1 The pH is measured using a previously standardised electrode.

5.2 Apparatus

Equipment specified is not restrictive. Other suitable equipment can be used.

5.2.1 pH meter, with suitable electrodes, preferably with a temperature compensating
electrode. The pH meter and electrodes are standardised with a pH 4 buffer solution (at
ambient temperature) before pH measurements are made on the sample.

5.3 Procedure

5.3.1 Weigh 10 g of the sample and dilute with 50 ml or 100 ml of distilled water.

5.3.2 Immerse the electrode into the diluted sample. Ensure that the electrode does not
touch the bottom of the beaker. Read off the pH value to the nearest 0.1 unit.

6. Determination of salt (as sodium chloride)

6.1 Apparatus

Equipment specified is not restrictive. Other suitable equipment can be used.

6.1.1  Muffle furnace controlled at 525 °C.

6.1.2 Ashing container such a platinum, silica or porcelain dish, 50 ml to 100 ml capacity.
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6.1.3 Desiccator

6.1.4 Steam bath

6.1.5 Volumetric flask

6.1.6 Conical flask

6.2 Reagents

6.2.1  Silver nitrate, 0.1 N solution.

6.2.2 Potassium chromate, 2 % (w/v) solution.

6.2.3 Nitric acid solution, 0.1 N solution.

6.2.4 Phenolpthalein indicators per cent (w/v) solution in 95 % alcohol.

6.3 Procedure

6.3.1  Weigh 10 g sample into an ashing container (6.1.2). Evaporate the sample to dryness
on a steam bath (6.1.4). Char the dried residue over a low flame. Place container and content
in the muffle furnace (6.1.1) and ash at 525 °C for 6 h. After ashing, cool container and ash in
a desiccator (6.1.3).

6.3.2 Wash down the ash into a 250 ml volumetric flask (6.1.5) with water and make up to
mark. Mix well. Pipette 25 ml of the prepared solution into a 250 ml conical flask (6.1.6) and
neutralise with the nitric acid solution (6.2.3), using phenolphthalein solution (6.2.4) as
indicator. Titrate with the silver nitric solution (6.2.1), using 1 ml of the potassium chromate

(6.2.2) solution as indicator until it turns to a faint brick red end point.

6.4 Calculation

250 100
Salt, % (w/w) = V x 0.005 845 x — x — xd

25 d

1
=5845x Vx dx —
w

where,
V is the volume of silver nitrate solution in ml, used in the sampile titration;

d s the density of the test sample which is taken as relative density or specific gravity (this
applies to dark/ thick but not light soy sauce); and

W is the weight of sample taken in g.

NOTE. 1 ml 0.1 M AgNOs (J0.005 845 g NaCl.
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7. Determination of total nitrogen — Kjeldahl digestion method
7.1 Apparatus

Equipment specified is not restrictive. Other suitable equipment can be used.
Kjeldahl distillation equipment consisting of:

7.1.1  Kjeldahl digestion unit

7.1.2 Kjeldahl flask

7.1.3 Kjeldahl distillation unit

7.2 Reagents

7.2.1 Catalyst mixture

Mix well 400 g of anhydrous sodium sulphate, 16 g of cupric sulphate pentahydrate and 3 g of
selenium dioxide.

7.2.2 Sulphuric acid, py 1.84 g/ml, nitrogen-free.

7.2.3 Sodium hydroxide solution, 50% w/v.

7.2.4 Sodium hydroxide, 0.1 M standard volumetric solution.
7.2.5 Sulphuric acid, 0.05 M standard volumetric solution.
7.2.6 Zinc, granulated.

7.2.7 Screened methyl red indicator solution. Dissolve 0.06 g of methyl red and 0.083 of
bromocresol green in 100 ml of ethanol.

7.3 Procedure

7.3.1  Take 1 ml of the sample and transfer quantitatively to the Kjeldahl flask (7.1.2) with a
little water. Add 8 g of the catalyst mixture (7.2.1) and 30 ml of concentrated sulphuric acid
(7.2.2). Heat the flask gently in an inclined position. When the frothing has ceased, fit a loose
dropping funnel to the flask and heat the flask strongly so that the liquid boils moderately.
Swirl and shake the flask periodically to wash down any charred material adhering to the
flask. Continue to boil for 1 h to 2 h until the liquid becomes clear. Allow the flask to cool.

7.3.2 Dilute the contents in the Kjeldahl flask with 200 ml of water and transfer to the
distillation flask (7.1.3). Wash the Kjeldahl flask with some water and add to the contents in
the distillation flask. Adjust the volume to about 400 ml. Add a piece of granulated zinc (7.2.6)
into the distillation flask. Quickly connect up the distillation equipment.

7.3.3 Prepare a flask containing an accurately measured volume of 0.05 M sulphuric acid
solution (7.2.5). Add sufficient water to the acid so that the delivery adaptor dips into below
the level of the sulphuric acid solution.
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Add at least 75 ml of 50 % w/v sodium hydroxide solution (7.2.3) to the distillation flask
through the dropping funnel and close the funnel (make sure that the solution is alkaline after
adding the sodium hydroxide solution; the colour should be light to dark blue due to the effect
on the copper catalyst).

7.3.4 Distil about 300 ml of the ammonia into the 0.05 M sulphuric acid solution. Open the
tap funnel before turning off the gas burner and wash down the condenser and delivery
adaptor (with as little water as possible) into the conical flask.

Titrate the excess acid with 0.1 M sodium hydroxide solution (7.2.4) using screened methyl
red indicator solution (7.2.7) until a permanent green end point is reached.

7.3.5 Conduct a blank determination.

7.4 Calculation

(Y, - ¥,)x 0.001 4 x100
v

Total nitrogen, %o w/v = =

where,
V is the volume of sample in ml;
Y; is the volume of 0.1 M sodium hydroxide solution for determination in ml; and

Y, is the volume of 0.1 M sodium hydroxide solution for blank in ml.

NOTE. 1 mlof 0.1 NH2 SO4 = 0.0014 g nitrogen.

8. Determination of amino nitrogen
8.1 Principle

The amino nitrogen, % w/v is determined by subtracting the ammoniacal nitrogen, % w/v from
the formol nitrogen, % w/v:

Amino nitrogen, % w/v = Formol nitrogen - Ammoniacal nitrogen
The formol nitrogen is defined as the nitrogen of unsubstituted amino groups in the protein
molecule which combines with formaldehyde. The ammoniacal nitrogen is the ammonia which
distils over the carbonate-free magnesium oxide.
8.2 Apparatus
Equipment specified is not restrictive. Other suitable equipment can be used.
8.2.1 Kjeldahl distillation unit

8.2.2 pH meter with glass electrode and calomel reference.

8.2.3 Beaker, 100 ml.
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8.2.4 Steam bath

8.3 Reagents

8.3.1 Magnesium oxide (Mg O), carbonate free.

8.3.2 Anti-bumping pumice

8.3.3 Sulphuric acid solution, 0.05 M.

8.3.4 Sodium hydroxide solution, 0.1 M.

8.3.5 Methyl red indicator. Dissolve 1 g of methyl red in 200 ml alcohol.

8.3.6 Neutralised formalin solution of pH 8, 37 % w/v. This is obtained by neutralising 37
% w/v formalin solution with 0.1 M sodium hydroxide solution to pH 8.

8.4 Determination of formol nitrogen

8.4.1 Procedure

8.4.1.1  Weigh 5 g of the sample into a 100 ml beaker (8.2.3). Warm content gently for 10
min over a steam bath (8.2.4) to expel carbon dioxide. Dilute it with 30 ml of distilled water.
Cool to room temperature.

8.4.1.2 Neutralise the diluted sample with sodium hydroxide solution to pH 8 by means of
electrometric titration. Add 20 ml of the neutralised formalin solution (8.3.6). Mix well and
allow to stand for 5 min. Titrate to pH 8, using 0.1 M sodium hydroxide solution (8.3.4).

8.4.1.3 Carry out blank determination using 30 ml of distilled water instead of the sample.

8.4.2 Calculation

100
Formol nitrogen, % w/v =0.001 401 x (Vi-Vo) x — x D
w

D
=0.1401 x (V1i-Vo)x —
w
where,
D is the density of sample which is taken as the relative density obtained in Clause 9;
Vo is the volume of 0.1 M sodium hydroxide solution required for the blank in ml;
Vi is the volume of 0.1 M sodium hydroxide solution required for sample titration in ml; and

W is the weight of sample in g.
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8.5 Determination of ammoniacal nitrogen

8.5.1 Procedure

Weigh 10 g of a sample and transfer it into a distillation flask (8.2.1) with the aid of a small
volume of water. Add about 200 ml of distilled water and 10 g carbonate-free magnesium
oxide (8.3.1). Connect flask to condenser with an anti-splash still head. To the receiving flask
add 20 ml of 0.05M sulphuric acid solution (8.3.3). Connect up the distillation apparatus with
the delivery tube dipping below the acid solution. Collect about 100 ml of distillate. Titrate the
distillate with 0.1M sodium hydroxide solution (8.3.4) using methyl red (8.3.5) as indicator.

8.5.2 Calculation

100
Ammoniacal nitrogen, % w/v = (20 - V) x0.001 401 XWX D

D
=0.1401x(20 - V)x —
w
where,
D is the density of sample which is taken as the relative density obtained in Clause 9;

V is the volume of 0.1 M sodium hydroxide solution required for the sample titration in ml;
and

W is the weight of sample in g.

9. Determination of relative density

9.1 Apparatus

Equipment specified is not restrictive. Other suitable equipment can be used.
9.1.1  Specific gravity bottle, 50 ml.

9.1.2 Water-bath, maintained at 20 °C.

9.1.3 Thermometer, with a range of 0 °C to 30 °C.

9.2 Reagents

9.2.1 Acetone, py 0.89 g/ml.

9.3 Procedure

9.3.1 Clean the specific gravity bottle (9.1.1) thoroughly with acetone (9.2.1). Dry in air with
suction and weigh.

9.3.2 Fill the bottle with the test sample and maintain the temperature at 20 °C. Place the
bottle in the water-bath (9.1.2) at 20 °C for at least 3 min. Remove any excess sample from
the top of the capillary tube. Remove the bottle from the water-bath, wipe till dry and weigh.
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9.3.3 Repeat the procedure (9.3.1) and (9.3.2) using distilled water instead of the test
sample.

9.4 Calculation

Wa-Wo
Wi-Wo

Relative density =

where,
Wy is the weight of specific gravity bottle in g;
W, is the weight of specific gravity bottle and distilled water in g; and

W, is the weight of specific gravity bottle and sample in g.

10. Determination of arsenic (As) — Atomic absorption spectrometry
method

10.1 Principle

Wet digestion of the organic matrix. Reduction of arsenic (As3+) to arsenic hydride by
hydrogen resulting from the action of sodium borohydride on hydrochloric acid. Entrainment of
the hydride form by a flow of gas and determination by atomic absorption spectrometry in a
heated quartz cell.

Measurement of the absorbance at a wavelength of 193.7 nm.

Determination of the concentration of the arsenic (As) in the sample by means of calibration
curve.

10.2 Apparatus

Equipment specified is not restrictive. Other suitable equipment can be used.
10.2.1 Digestion apparatus (see Figure 1)

10.2.2 Atomic absorption spectrometer

10.2.3  Hydride generator

10.2.4 Pipettes and micropipettes

10.2.5 Analytical balance

10.3 Reagents

10.3.1 Nitric acid, py 1.38 g/ml.

10.3.2 Hydrogen peroxide, 30 % (v/v) solution.

10.3.3  Sodium borohydride solution
10
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10.3.4  Hydrochloric acid solution
10.3.5 Arsenic (As) standard solution, 1 g/I.

10.3.6  Calibration solution. Before each series of measurements, prepare from the
standard arsenic (As) solution (10.3.5) at least five calibration solutions covering the range of
the concentrations to be determined. 100 ml of each calibration solution shall contain 7.5 ml
of nitric acid (10.3.1).

10.4  Procedure
10.4.1 Sample preparation
10.4.1.1 High consistency products

Mix the product using a food blender. Then transfer into plastic container with lid. The
homogenised product may be stored up to one week in a refrigerator. Avoid any
contamination during these operations.

10.4.1.2 Low consistency products

Mix well before opening the container. Open the container and transfer the whole products,
and any precipitate into the decontaminated decontaminated polypropylene or polyethylene
container. Mix well and avoid any contamination.

10.4.2 Digestion using digestion apparatus (10.2.1)

Weigh to the nearest 1 mg, about 5 g of the test sample into the flask. Add 27.5 ml of nitric
acid (10.3.1) and 1 ml of hydrogen peroxide (10.3.2). Distil under reflux for 4 h leaving the
stopcock open. Turn the stopcock off, continue heating and distil until about 20 ml + 1 ml of
liquid are recovered in the extraction tube. Stop heating and allow the flask to cool. Separate
the flask from the extraction tube. Add 20 ml of water to the digested residue in the flask,
bring to the boil for a few minutes, stop heating and allow to cool. Transfer the solution to a
100 ml volumetric flask, dilute to the mark with distilled water and stir.

10.4.3 Blank test

Perform digestion under the same conditions as in 10.4.2, replacing the test portion by 5 ml of
water.

10.4.4 Determination of the calibration curve

10.4.4.1 Carry out the analysis of the diluted calibration solutions (10.3.6) with reference to
the instructions for use of the hydride generator (10.2.3) by adding the recommended
quantities of the hydrochloric acid solution (10.3.4) and sodium borohydride solution (10.3.3).
Measure the absorbance of each calibration solution at a wavelength of 193.7 nm using the
spectrometer.

10.4.4.2 Draw the calibration curve by plotting the arsenic (As) concentrations of the
calibration solutions, expressed in pg/l, as the abscissa against the corresponding values of
the signal, read either in maximum absorbance or in integrated absorbance, as the ordinate.
The calibration curve shall be periodically checked depending on the length of the series of
analysis.

11
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10.4.5 Determination

Measure the absorbance of the test samples under the same conditions as the calibration
solutions and compare the results with the previously plotted calibration curve.

10.5 Calculation
With reference to the calibration curve, determine the concentrations corresponding to the

signals of the test portion and the blank. The arsenic (As) concentration of the sample, W,
expressed in pg/kg of the product as received, is given by the equation:

P, — P, x100
W(Lg/kg)=;
w

where,

P is the numerical value of the arsenic (As) concentration, in pg/l, of the test solution from
the calibration curve;

o is the numerical value of the arsenic (As) concentration, in pg/l, of the blank solution from
the calibration curve; and

w is the numerical value of the mass, in g, of the test portion.

NOTE. When strictly following this method, the quantification limit can reach 20 pg/kg.

11. Determination of lead (Pb)

1.1 Method 1 — Using spectrophotometer

11.1.1 Apparatus

Equipment specified is not restrictive. Other suitable equipment can be used.
11.1.1.1 Kjeldahl digestor

11.1.1.2 Kjeldahl flasks, 100 ml.

11.1.1.3 Separating funnels, 100 ml.

11.1.1.4 Spectrophotometer, wavelength at 520 nm, 1 cm cell.
11.1.2 Reagents

Lead (Pb)-free reagents shall be used.

11.1.21 Sulphuric acid, pyy 1.84 g/ml.

11.1.2.2 Nitric acid, pyo 1.42 g/ml.

11.1.2.3 Hydrochloric acid, pyy 1.18 g/ml.

11.1.2.4 Ammonia, pyy 0.880 g/ml.
12
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11.1.2.5 Ammonium citrate solution, 25 % w/v.

If these reagents cannot be obtained as ‘lead Pb)-free reagents’, they can be obtained by
making solutions of the reagents alkaline with ammonia till about pH 9 and shaking
successively with dithizone solution (in ammonia) to remove lead (Pb). When the chloroform
layer is green (showing that all the lead Pb) has been removed), the aqueous reagent is
shaken with chloroform to remove the excess dithizone. The pH of the reagents shall be
readjusted to its original value.

11.1.2.6 Dilute nitric acid solution

Dilute one volume concentrated nitric acid (11.1.2.2) to 100 volumes with water.

11.1.2.7 Chloroform

Shake 250 ml of chloroform with 25 ml of alkaline potassium cyanide solution (containing 1 ml
of 10 % w/v of potassium cyanide solution and 20 drops of 5 M ammonium hydroxide
solution) and then with water. Filter the chloroform.

11.1.2.8 Dithizone working solution

Shake 6 ml of a 0.1 % w/v dithizone solution in chloroform with 9 ml of water and 1 ml of 5 M
ammonium hydroxide solution. Reject the lower layer and clear the aqueous layer by filtering
or centrifuging. This solution shall be prepared fresh on the day of use.

11.1.2.9 Ammoniacal sulphite-cyanide solution

Mix together 340 ml of ammonia (11.1.2.4), 75 ml of 2 % w/v sodium sulphite (Na>SO0s3)
solution, 30 ml of 10 % w/v potassium cyanide solution and 605 ml of water.

11.1.2.10 Thymol blue indicator

Warm 0.1 g thymol blue with 4.3 ml of 0.05 M sodium hydroxide solution and 5 ml of ethanol
(90 % v/v) and dilute with 20 % v/v ethanol to produce 250 ml of solution.

13
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e —Cooling apparatus

Soxhlet extraction tube

Flask

Figure 1. Digestion apparatus
11.1.2.11 Sodium hexametaphosphate solution

Freshly prepared 10 % w/v, as required.

14
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11.1.3 Standard curve

Dissolve 1.6 g of lead nitrate in water, add 10 ml of concentrated nitric acid (11.1.2.2) and
dilute to 1 L. Then dilute 1 volume to 100 volumes with water (lead solution B:1 ml = 10 ug of
lead). To a series of separators (11.1.1.3) add, from a 5 ml burette 0 ml, 0.5 ml, 1.0 ml, 1.5
ml, 2.0 ml, 3.0 ml and 4.0 ml of lead solution B and dilute each to 10 ml with dilute nitric acid
(11.1.2.6). Then treat each solution as follows:

Add 30 ml ammoniacal sulphite-cyanide solution (11.1.2.9), exactly 10 ml of chloroform
(11.1.2.7) and 0.5 ml of dithizone working solution (11.1.2.8). Shake well for 1 min. Filter the
separated lower layer through a plug of cotton wool (pushed into the dry stem of the
separator) into a 1 cm cell, rejecting the first running. Measure the absorbance of each red
chloroform solution against pure chloroform (1 cm cell) with a spectrophotometer (11.1.1.4) at
520 nm. Construct the graph relating absorbance with microgrammes of lead.

11.1.4 Procedure

11.1.4.1 Accurately weigh 2 g of the sample and transfer to a Kjeldahl flask (11.1.1.2).
Wet-ash with 1 ml to 5 ml of concentrated sulphuric acid (11.1.2.1) and 1 ml to 5 ml
concentrated nitric acid (11.1.2.2). When the ashing is completed, cool, add 5 ml of water and
transfer to a separating funnel (11.1.1.3) rinsing twice with 1 ml portions of water. Add to the
contents in the separating funnel (11.1.1.3).

11.1.4.2 Rinse the Kjeldahl flask twice with 1 ml portion of water and combine the
washings in the separating funnel (11.1.1.3).

11.1.4.3  To the prepared cooled solution add 5 ml to 10 ml of 25 % w/v ammonium citrate
solution (11.1.2.5) and 10 ml of freshly prepared 10 % w/v sodium hexametaphosphate
solution (11.1.2.11). Add sufficient 5M ammonium hydroxide solution to produce a blue-green
colour to thymol blue indicator (11.1.2.10) (pH 9.0 to pH 9.5). Add 1 ml of 10 % w/v potassium
cyanide solution. Cool and transfer to separator containing 10 ml of chloroform (11.1.2.7)
rinsing with water to produce a total of about 50 ml in aqueous layer. Add 0.5 ml of dithizone
working solution (11.1.2.8) and shake for 1 min (if the lower layer is red, add more dithizone
working solution (11.1.2.8) until the colour (after shaking) is purple, blue or green). Add the
lower layer to a second separator, washing through with 2 ml of chloroform (11.1.2.7).

11.1.4.4 Continue extracting the lead from the first separator by shaking successively with
3 ml of chloroform (11.1.2.7) and 0.2 ml of dithizone working solution (11.1.2.8) for 0.5 min.
Add each chloroform extract to the main extract. The final extract should be green. Then add
10 ml of the dilute nitric acid solution (11.1.2.6) to the combined chloroform extracts in the
second separator and shake for 1 min.

11.1.4.5 Reject the chloroform layer, and to the acid extract add 30 ml of ammoniacal
sulphite-cyanide solution (11.1.2.9), exactly 10 ml of chloroform (11.1.2.7) and 0.5 ml of
dithizone working solution (11.1.2.8), shake vigorously for 1 min and allow the layers to
separate. Filter the lower layer through a plug of cotton wool into a 1 cm cell, rejecting the first
few millilitres of the chloroform extract.

11.1.4.6 Measure the optical density of the red chloroform extract against pure chloroform

using spectrophotometer (11.1.1.4) at 520 nm. Using standard curve in 11.1.3, determine the
amount of lead present in the chloroform extract.
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11.1.5 Calculation

w
Lead, ug/g = —
W1
where,

W is the weight of lead from the graph in ug; and

Wy is the weight of sample in g.

11.2 Method 2 - Atomic absorption spectrometry method (Alternative method)

11.2.1 Principle

Wet digestion of the organic matrix. Injection of an aliquot portion of digested sample, in the
presence of a matrix modifier, into the furnace of an electrothermal atomisation atomic
absorption spectrometer.

Measurement of the absorbance at a wavelength of 283.3 nm.

Determination of the concentration of the lead in the sample by means of calibration curve.

11.2.2  Apparatus

Equipment specified is not restrictive. Other suitable equipment can be used.

11.2.2.1 Digestion apparatus (see Figure 1)
11.2.2.2 Atomic absorption spectrometer
11.2.2.3 Electrothermic atomiser

11.2.2.4 Pyrocoated graphite tube

11.2.2.5 Pipettes and micropipettes

11.2.2.6 Analytical balance

11.2.3 Reagents

11.2.3.1 Nitric acid, py 1.38 g/ml.

11.2.3.2 Hydrogen peroxide, 30 % (v/v) solution.

11.2.3.3 Matrix modifier, consisting of 10 g ammonium dihydrogen phosphate
[(NH4)H4PO4] and distilled water to make up to 1 000 ml.

11.2.3.4 Lead standard solution, 1 g/I.
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11.2.3.5 Calibration solution

Before each series of measurements, prepare from the standard lead solution (11.2.3.4) at
least five calibration solutions covering the range of the concentrations to be determined. 100
ml of each calibration solution shall contain 7.5 ml of nitric acid (11.2.3.1) and 20 ml of the
matrix modifier solution (11.2.3.3) if the later is not distributed by the automatic injection.

11.2.4  Procedure
11.2.4.1 Sample preparation
11.2.4.1.1 High consistency products

Mix the product using a food blender. Then transfer into plastic container with lid. The
homogenised product may be stored up to one week in a refrigerator. Avoid any
contamination during these operations.

11.2.4.1.2 Low consistency products

Mix well before opening the container. Open the container and transfer the whole products,
and any precipitate into the decontaminated polypropylene or polyethylene container. Mix well
and avoid any contamination.

11.2.4.2 Digestion, using digestion apparatus (11.2.2.1)

Weigh, to the nearest 1 mg, about 5 g of the test sample into the flask. Add 27.5 ml of nitric
acid (11.2.3.1) and 1 ml of hydrogen peroxide (11.2.3.2). Distil under reflux for 4 h leaving the
stopcock open. Turn the stopcock off, continue heating and distil until about 20 ml + 1 ml of
liquid are recovered in the extraction tube. Stop heating and allow the flask to cool. Separate
the flask from the extraction tube. Add 20 ml of water to the digested residue in the flask,
bring to the boil for a few minutes, stop heating and allow to cool. Transfer the solution to a
100 ml volumetric flask, add 20 ml matrix modifier (if it is not distributed by the atomic
injection device), dilute to the mark with distilled water and stir.

11.2.4.3 Blank test

Perform digestion under the same conditions as in 11.2.4.2, replacing the test portion by 5 ml
of water.

11.2.4.4 Electrothermal atomisation programme

Consisting of four stages which are drying, thermal pre-treatment, atomisation and cleaning of
the furnace.

11.2.4.5 Determination of the calibration curve
11.2.4.5.1 Inject to the programmed furnace, 10 pl of the diluted calibration solution
(11.2.3.5) and 2 pl of the matrix modifier (11.2.3.3) if the latter is not delivered by the

automatic injection device. Measure the absorbance of each calibration solution at a
wavelength of 283.3 nm using the spectrometer.

17



MS 1120:2004

11.2.4.5.2 Draw the calibration curve by plotting the lead concentrations of the calibration
solutions, expressed in micrograms per litre, as the abscissa against the corresponding
values of the signal, read either in maximum absorbance or in integrated absorbance, as the
ordinate. The calibration curve shall be periodically checked depending on the length of the
series of analysis.

11.2.4.6 Determination

Measure the absorbance of the test samples under the same conditions as the calibration
solutions and compare the results with the previously plotted calibration curve.

11.2.5 Calculation
With reference to the calibration curve, determine the concentrations corresponding to the

signals of the test portion and the blank. The lead (Pb) concentration of the sample, W,
expressed in micrograms per kilogram of the product as received, is given by the equation.

P, - P, x100
W(ig/kg) = —————
w

where,

P is the numerical value of the lead concentration, in pg/l, of the test solution from the
calibration curve;

o is the numerical value of the lead concentration, in pg/l, of the blank solution from the
calibration curve; and

w is the numerical value of the mass, in g, of the test portion.

NOTE. When strictly following this method, the quantification limit can reach 50 pg/kg.

12. Determination of tin (Sn) — Atomic absorption spectrometry flame
method

121 Principle

Organic matter destruction by dry ashing is accomplished by high temperature oxidation. The
critical requirements are the nature of ashing vessel, ashing temperature and time.

12.2  Apparatus

Equipment specified is not restrictive. Other suitable equipment can be used.
12.2.1 Volumetric flask

12.2.2  Silica basin/crucible

12.2.3  Muffle furnace

12.2.4 Bunsen burner
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12.3 Reagents

12.3.1 Concentrated nitric acid, 1:2 (HNO3:H0).
12.3.2  Nitric acid, 0.1 M.

12.4  Procedure

12.4.1 Weigh 20 g sample into crucible (12.2.2).

12.4.2 Pre-ash the sample over slow hot plate to char as much as possible the organic
material. Heating should be controlled to avoid vigorous combustion of organic material and
any loss of material.

12.4.3  Transfer residue to muffle furnace (12.2.3) (500 °C) and ash for 5 h at this
temperature. Ash should be white and essentially carbon free. If ash is still grey, wet with
minimum amount of water followed by drop wise addition of concentrated HNO3; 0.5 ml to 3
ml. Transfer to furnace and continue heating 1 h to 2 h. Repeat acid treatment and ashing if
necessary to obtain carbon free residue.

12.4.4 Cool the white ash, add 5 ml of water to moisten the ash and carefully dilute with
nitric acid 1:2 (12.3.1).

12.4.5 Transfer to 50 ml standard flask and filter. Carry out a blank. Make up solution to 50
ml with 0.1 M HNO3; (12.3.2).

12.4.6  Analyse sample, blank and a series of standard solutions (10 mg/kg, 50 mg/kg, 100
mg/kg) of tin in 0.1 M HNO; (12.3.2) for the determination of tin by atomic absorption
spectrophotometer.

12.5 Calculation

) (AAS reading - Blank reading)
Tin, mg/kg = x50
sampl e weigh t(g)

13. Determination of benzoic acid

13.1 Principle

It is a simple and rapid direct extraction of benzoic acid into an aqueous mixture of 10 %
acetic acid and acetonitrile with methyl paraben (p-hydroxy benzoic acid methyl ester) as the
internal standard. The internal standard will facilitate the final step where the sample solution
need no accurate measurement of volume.

13.2  Apparatus

Equipment specified is not restrictive. Other suitable equipment can be used.

13.2.1 HPLC system with UV detector and C18 column.

13.2.2 Graduated tubes
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13.2.3  Vortex mixer

13.2.4 Food processor

13.3 Reagents

13.3.1 Methanol and acetonitrite

13.3.2 Glacial acetic acid, ammonium acetate, benzoic acid and methyl paraben
13.3.3  Mobile phase, methanol, 25 % : pH 4 ammonium acetate buffer, 75 %.

13.3.4  Stock internal standard solution (2.5 mg/l).

13.3.5 Benzoic acid stock solution, 1 400 mg/l, 800 mg/l and 400 mg/l. Weigh
accurately 0.35 g, 0.20 g and 0.10 g of benzoic acid powder accordingly, into a 250 ml
volumetric flask. Dissolve powder in approximately 20 ml of methanol and make up to the

mark with distilled/deionised water.

13.3.6 Working standard solution, 280 pg/ml, 160 pg/ml, 80 pg/ml, 40 pg/ml and16
pg/ml. For example, to get the final concentration of 280 pg/ml and 160 pg /ml of benzoic
acid with 100 pg/ml of internal standard, pipette exactly 50 ml of benzoic acid stock solution 1
400 mg/l and 800 mg/l accordingly and 10 ml of stock internal standard solution into a 250 ml
volumetric flask and make up to the mark with a mixture of 10 % acetic acid and acetonitrile
(1:1).

13.4 Procedure

13.4.1 Sample preparation

13.4.1.1 Mix well by shaking or stirring the sample using a food processor.

13.4.1.2 Weigh accurately 2 g to 4 g of the well-homogenised sample directly into a
graduated 25 ml tube.

13.4.1.3  Add 10 ml of the 10 % acetic acid and mix gently.

13.4.1.4 Dispense using a 1 ml bulb pipette exactly 1.0 ml of the methyl paraben internal
standard solution into the mixture.

13.4.1.5  Add in acetonitrile to the 25 ml mark, stopper and shake vigorously using Vortex
mixer for 30 s.

13.4.1.6 Allow the precipitated solid to settle (centrifuge if necessary).

13.4.1.7 Decant or filter the clear supernate into a vial suitable for HPLC analysis.
13.4.1.8 Store vials in the refrigerator until prior to analysis using HPLC.

13.4.2 Determination of the calibration curve working standard solution

13.4.2.1 Inject 5 wl of working standard solution containing benzoic acid and methyl
paraben internal standard, starting with the highest concentration of benzoic acid (refer
13.3.5).
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13.4.2.2 Calculate the peak area ratios of benzoic acid/methyl paraben internal standard
for each working standard.

13.4.2.3 Plot the calibration curve of the peak area ratios of benzoic acid/methyl paraben
internal standard against the respective benzoic acid concentration.

13.4.2.4  The gradient of the calibration curve will give the mean relative response factor,
Kb for benzoic acid that is:

Kb = Rb/Cb
where,
Cb is the concentration of benzoic acid working standard in pg/ml; and
Rb is the peak area of benzoic acid/peak area of methyl paraben internal standard.
13.4.3 Determination of benzoic acid in the sample extract
13.4.3.1 Inject 5 pl of the sample extract.

13.4.3.2  Obtain peak area ratio, R extract of the benzoic acid/methyl paraben internal
standard.

13.4.3.3  The concentration (ug/ml) of benzoic acid in the sample extract is R extract/
Kb) = H;.

13.4.4  Calculation
Benzoic acid in the sample, mg/kg = (H; x V)/W
where,
V is the total volume of sample and extract mixture;
W is the weight of sample in gram; and

H,; is the amount of benzoic acid in the sample extract.

14. Determination of sulphur dioxide

141 Apparatus

Equipment specified is not restrictive. Other suitable equipment can be used.
14.1.1 Measuring cylinder

14.1.2  Pipette

14.1.3 Beaker

14.2 Reagents
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14.2.1 Sodium hydroxide, 2 M.
14.2.2  Sulphuric acid, 2 M.
14.2.3  lodine solution, 0.05 M.
14.2.4  Starch indicator

14.3  Procedure

14.3.1 Using measuring cylinder (14.1.1), measure 25 ml of sodium hydroxide (14.2.1) into
a beaker (14.1.3).

14.3.2  Weigh 25 g sample into beaker (14.1.3) and disperse with about 20 ml of water.

14.3.2.1 Allow to stand for 5 min, add 10 ml sulphuric acid (14.2.2), again allow to stand
for 5 min.

14.3.3 Add about 1 ml of starch indicator and titrate with the standard iodine solution
(14.2.3) to a permanent purple colour.

14.3.4  Repeat to obtain concordant result.
14.4  Calculation
Calculate the sulphur dioxide content
SO,, mg/kg = 64 x 0.05 x 1 000 x T/W
where,
T is the mean titre of the 0.05 M iodine used; and

W is the weight of sample taken in g.

15. Determination of mould count — Howard counting apparatus
15.1 Apparatus

Equipment specified is not restrictive. Other suitable equipment can be used.

15.1.1 Howard mould counting slide (see Figure 2)

Glass slide of one piece construction with the flat plane circle of about 19 mm diameter or
rectangle 20 mm x 15 mm surrounded by a moat and flanked on each side by shoulders 0.1
mm higher than the plane surface. The cover glass is supported on the shoulders at least a
depth of 0.1 mm between the inside of the cover glass and the plane surface. The central
plane, shoulders and cover glass have optically worked surfaces. To facilitate calibration of
the microscope, new slides are engraved with a circle 1.382 mm in diameter or with two fine
parallel lines 1.382 mm apart.
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15.1.2 Compound microscope
A compound microscope with field of view of 1.382 mm at magnification of 90 X to 125 X.
15.1.3  Accessory disc for mould counting

A glass disc that fits into the microscope eye-piece, rules into squares, each side of which is
equal to 1/6 of diameter of field (see Figure 2).

15.2 Procedure

15.2.1 Clean the Howard cell so that Newton rings are produced between the slide
(15.1.1) and the over glass. Remove the cover and with a knife blade or a scalpel, place a
portion of a well mixed ample on the flat plane circle. With the knife blade or a scalpel, spread
the sample evenly and cover the glass with cover so as to give a uniform distribution. Use
enough sample to reach the edge of the circle (discard any mount showing uneven
distribution or absence of newton rings or any liquid that has been drawn across the moat and
between cover glass and shoulder).

C

0.1 mm B

R I 1 P R .

\

A

A = flat plane circle 19 mm diameter or rectangle 20 mm x 15 mm
B = the shoulder
C =the cover glass

Figure 2. Accessory disc for mould counting

15.2.2 Place the slide under the microscope and examine with such adjustment that each
field of view covers 1.5 mm? (this area which is essential may be obtained by adjusting the
draw tube of the microscope so that the diameter of field is 1.382 mm). When such
adjustment is not possible, use the accessory disc for mould counting with the aperture
accurately cut the necessary size. The diameter of area field view can be adjusted by the use
of the stage micrometer.
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15.2.3  When the instrument is properly adjusted, the quantity of liquid examined per view
is 0.15 mm®. Use a magnification of 90 X to 125 X. Examine the sample for absence or
presence of moulds and record the result as positive. No field should be considered positive
unless the aggregate length of not more than three of the filaments present exceeds
approximately 1/6 of the diameter of the field.

15.2.4 A total of at least 25 fields from each slide is observed. Two or more determinations
are to be made for each sample.

15.3 Calculation

(Number of positive fields)

Percentage of the total field examine =
(Number of fields examined)

16. Determination of halophilic yeast count
16.1 General

16.1.1 All precautions shall be taken to prevent microbiological contamination while
opening the container and during the test.

16.1.2  All apparatus used in the test shall be sterilised in a dried air oven at 160 °C to 170
°C for not less than 1 h.

16.2 Apparatus

Equipment specified is not restrictive. Other suitable equipment can be used.
16.2.1 Sterile petri dishes

16.2.2  Glass, at least 85 mm inside diameter and 12 mm deep.

16.2.3 Disposable plastic, 90 mm x 15 mm.

16.3 Media

16.3.1 10 % tartaric acid solution

Tartaric acid 10 ¢
Distilled water 100 ml

Dissolve tartaric acid in distilled water. Autoclave at 121 °C £ 1 °C for 15 min.
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16.3.2 Potato dextrose agar with 10 % salt

Potato extract 40¢
Dextrose 20.0¢
Sodium chloride 100.0 g
Agar 15.09
Distilled water 1L

Dissolve ingredients in distilled water. Dispense into suitable containers and autoclave at
121 °C +1 °C for 15 min. Alternatively commercial preparation of the potato dextrose agar in
powder form may be used. Follow manufacturer’s instructions for the preparation and the
media should contain 10 % sodium chloride.

16.4 Procedure

16.4.1 Preparation of sample

Swab the cap and top part of container with alcohol. Invert the container 25 times by a rapid
rotary movement of the wrist to get the contents distributed uniformly throughout. Open the
bottle aseptically and flame the top lightly.

16.4.2 Determination

Aseptically transfer 1 ml of sample each into five sterile petri dishes (16.2.1). Adjust the pH of
the sterilised agar to 3.5 by adding sterile 10 % tartaric acid solution (16.3.1) to 100 ml of the
sterilised medium to 50 °C. Mix thoroughly and pour 15 ml of the agar aseptically into each of
the petri dishes. Mix by a swirling motion of the hand and allow to set.

Invert the petri dishes and incubate at 30 °C for three days.

16.4.3 Counting of colonies

Count the total number of colonies in all the five petri dishes. Report the result as the
halophilic yeast count per ml of sample.

17. Determination of residual ethanol content — Pychometer method

171 Apparatus

Equipment specified is not restrictive. Other suitable equipment can be used.

17.1.1 Distillation apparatus

17.1.2 Pycnometers, 100 ml and 50 ml (see Figure 3).

17.1.3  Water bath

17.2 Procedure

17.2.1 Test sample containing 60 % or less alcohol by volume
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17.2.1.1 Calibrate 100 ml pycnometer (17.1.2), at one of the temperatures specified in
Annex A. Fill clean, dry pycnometer with test portion and adjust to volume at calibration
temperature as in 17.2.1.2.

17.2.1.2  Fill thoroughly cleaned pycnometer with recently distilled H,O, stopper, and
immerse in constant temperature water bath (17.1.3) with bath level above graduation mark
on pycnometer. After 30 min, remove stopper and with capillary tube adjust until bottom of
meniscus is tangent to graduation mark. With small roll of filter paper, dry inside neck of
pycnometer, stopper, and immerse in water at room temperature for 15 min. Remove
pycnometer, dry, let stand 15 min, and weigh. Empty pycnometer, rinse with acetone, and dry
thoroughly in air with suction. Let empty flask cool to room temperature, stopper, and weigh.

Weight of water = weight of filled pycnometer — weight of empty pycnometer

17.2.1.3  Transfer contents of pycnometer to distilling flask, just previously rinsed with
cold water and containing few glass beads, or equivalent. Rinse pycnometer three times,
using total of 25 ml cold water, and add rinse water to flask. Place wet pycnometer so that
adapter extends just into bulb. Surround pycnometer with ice water.

17.2.1.4 Complete connections and pass through condenser rapid stream of water kept
at less than 25 °C at outlet. Distil approximately 96 ml at uniform rate for more than 30 min
but less than 60 min, using longer times for higher percentages of alcohol.

17.2.1.5 Remove and stopper pycnometer, mix distillate by swirling and wash down
with water any drops that may be above the graduation mark.

17.2.1.6 Immerse in constant temperature bath at calibration temperature and after 30
min carefully dilute to volume, with aid of capillary tube, by adding water previously boiled and
cooled to same temperature.

17.21.7 Determine specific gravity of distillate as in 17.3.1.

17.2.1.8  Obtain corresponding % alcohol by volume from Annex A. This result is % alcohol
by volume at 15.56 °C.

17.2.2 Test sample containing more than 60 % alcohol by volume
17.2.2.1 Proceed with 17.2.1.1 to 17.2.1.8 with the following changes: Calibrate 100 ml
and 50 ml pycnometer at 15.56 °C, fill 50 ml pycnometer with test portion, and adjust to

volume at 15.56 °C.

17.2.2.2 Add 50 ml cold water to distilling flask before transfer of sample and collect
distillate in 100 ml pycnometer.

17.2.2.3  Adjust to volume at 15.56 °C. Obtain specific gravity of distillate, and from
Annex A, obtain % alcohol by volume in distillate.
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17.3  Calculation

Specific gravity in air = i
w
where,
S is the weight of the test portion in g (see Note); and
W is the weight of water in g.

Alcohol by volume in test sample at 15.56 °C, % = Dx W/W’

NOTE. Obtain weight of test portion as in 17.2.1.3
where,
D is the % alcohol by volume in distillate at 15.56 °C;
W is the weight H,O at 15.56 °C in 100 ml pycnometer; and

W’ is the weight H,O at 15.56 °C in 50 ml pycnometer.
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Annex A
(normative)

Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific
gravity at various temperatures *
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Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific
gravity at various temperatures ® (continued)
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Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific
gravity at various temperatures ® (continued)
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MS 1120:2004

Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific
gravity at various temperatures ® (continued)

Apparent  15.56

specific = 20,20 Z2/E2 AN 25/25 26/26  I8/18 30,30 32,32 34,34 35/35 36,36

gravity 15,

0.9720 23.87 22,96 2,61 22.27 22,11 .96  71.66 21.38 20.11 20,86 20.73 20.61
19 .96 23.08 10 .36 .19 22,04 T4 .45 19 .94 a1 .69
18 24,06 15 .79 45 .28 12 A2 .54 .27 21.02 .89 I7
17 15 ) B8 .54 .36 2 S .62 .35 18 .97 .85
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14 .43 51 14 .79 .62 45 .16 .87 ) .33 .20 21.08
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10 .0 87 .49 13 .95 B .49 .19 .91 64 50 .37
09 9 .95 .57 21 23.04 .BA .57 27 ] T2 58 A5
08 25,00 24,04 .66 .30 .13 a7 ] .35 22.07 B0 .56 53
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0. 9699 B85 .4 A4 24.D6 B8 72 .38 23.06 37 .48 34 .21
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57 26.04 5.0 .61 .23 24.0% B8 .54 .22 .92 .63 43 .35
o8 .13 10 B3 .31 13 .96 B2 .30 23.00 .71 &7 .43
95 22 .19 .78 .40 22 24,05 .70 .38 .08 .78 .50
o4 | .28 B8 A8 .30 .13 18 A5 1% 6 T2 .58
93 41 .36 .95 57 .38 i | .88 .53 3 .4 B0 .66
92 .50 A8 25, 04 .65 A7 .29 .94 .61 a1 m.m ar T4
" .59 54 13 T4 .55 a7 24.02 .69 EL i) o5 i
50 R .62 21 A2 .63 45 .10 77 ] 16 23.02 B8
o] 78 .M s | .90 o 33 18 .84 .53 23 .10 .98
] .87 .50 (3R .98 B0 .61 26 92 .61 i AT 33
87 96 .5 48 2507 B8 N1 .14 24,00 .68 .38 24 .10
B 27.05 R E - .15 97 7 42 .08 .76 A6 .32 .18
5 .18 26,06 .63 .23 25.05 85 .50 .18 B4 .53 .39 .25
- .24 18 .72 .32 .13 .94 .58 .23 g2 6L AT .33
a3 .33 .24 .80 M0 21 25,02 .66 .31 99 .68 54 40
a2 k2 .33 B9 AR .29 .10 T4 .39 2406 TS .61 AT
n 51 L4 .97 57 a7 .18 LB .47 14 a3 .69 54
Bl .60 .50 26. 06 65 A5 .28 B9 .54 .21 .90 .78 81
79 69 .59 14 .73 .53 .34 .97 B2 .30 .98 .BA .69
78 .78 .67 .22 B Bl A2 25,05 .70 .37 24.06 .91 T
77 BT T8 A1 r ] .69 .50 13 .78 A5 14 .99 B4
76 .98 B4 .39 .97 .n .58 21 .85 .52 A 24, D6 .9
75 28.05 ] 47 26.05 .85 .68 29 .93 .60 .29 .13 .99
T4 .14 2Z7.m = .14 . T4 a7 25.01 -] .38 .21 Z4.06
73 .23 10 B4 .z2 26.02 82 A5 .9 75 .43 - ] .13
72 .32 .19 .13 .30 .10 L90 .53 .18 .83 L5l .36 .20
m a1 .27 .8l .38 18 .98 J60 24 50 .58 43 .28
70 .50 .38 N . .26 26,08 68 .32 .58 .66 50 .35
69 .59 4 .97 .54 .34 14 76 .40 25,08 .78 .58 A2
L] .68 52 27.05 .63 A2 .22 B4 A7 .13 N &5 .50
&7 J7 LBl 14 .7l 50 .3 .92 .55 .20 .88 .73 .57
=] 86 .69 22 .79 .58 .38 99 .63 28 .95 .80 64
&5 .95 7 .30 87 .68 A 26,07 .70 .36 5.03 a7 72
64 29,04 B 19 .95 T4 .54 1% 78 A4 .11 .95 .79
63 Az . AT 27.03 .22 .62 i B .51 .18 25.02 B8
&2 21 28.02 .55 a1 .50 .79 ) | - .59 .25 N ] .93
61 .30 A1 .64 .19 o8 7 38 26.02 .66 ] AT 28
&0 .35 .19 J2 LET Z7.06 B8 Rl 09 T4 .40 L2l i}
59 A7 28 8 .35 .13 83 .54 .17 B2 .48 31 A5
B8 .56 . 36 .89 A3 .21 27.m 61 .24 Nl .56 .39 .23
57 N L .97 51 .29 09 B9 .32 .97 .63 L6 .30
56 /] .53 28,08 59 .37 A7 77 .39 26.04 .70 .53 a7
55 -] L61 .13 67 .48 .25 B5 A7 11 .77 .61 A5
54 .9 .69 .21 75 .53 .33 .93 .55 1% .85 .68 52
53 30.00 .78 .29 B3 .61 | 7.00 62 26 92 75 59
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gravity at various temperatures ® (continued)

2004

Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific

MS 1120
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MS 1120

Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific
gravity at various temperatures ® (continued)
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Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific

gravity at various temperatures ® (continued)
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MS 1120:2004

Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific
gravity at various temperatures ® (continued)

Apparent 15.56 Apparent 15,

specific —_ 0/30 b T 30/30 35/35 specific — 20/20 25,25 30,30 75/35
gravity 15,58 gravity 15.56

0.9160 58,79 57.53 56.18 54,92 53.72 0. 5090 61.92 60,68 59,36 58.11 56.93
59 N .58 23 .94 a7 i .96 12 N .15 .97
58 N ] .62 ¥ ] 55.01 .E BA 62.01 T .45 .0 57.02
57 R ;] &7 2 .06 . B a7 .05 i .49 .24 .6
56 | T 37 .10 .91 BE .10 .86 .53 ) A1
55 59.02 T8 Al .15 .95 85 .14 .90 .58 .33 15
54 a7 m A6 .19 54,00 B 18 .94 .63 .38 19
53 i B85 .51 F .05 LE] 23 .9 &7 A2 .24
52 .18 i ] 55 .29 .09 B2 27 61.03 T ] ]
51 .20 R ) .60 .33 14 n 1 ] .18 51 .13
50 25 .99 .65 .38 18 B0 .38 12 B0 - 37
L] .29 .03 .68 A2 23 ki) 40 A7 B .60 A2
A8 ] .08 T .47 8 78 M5 W .8 64 B ]
a7 .38 A3 .18 82 - ” 9 ] .. .69 .50
L] k] A7 .1 56 a7 T8 .53 .30 ] .73 .56
a5 A7 22 .58 61 .41 75 .58 L3 60.03 a7 .59
“ 52 W28 92 65 46 Ta 62 .19 .07 .82 .64
a3 56 1 a7 .70 .51 1 .66 43 11 .6 .68
LT 61 .35 57.m .75 55 iz n AT 16 g1 E]
41 65 40 .06 ¥ 6@ ) | .15 52 .20 .95 a7
&0 10 ) .10 B4 B8 T .79 .56 .25 5900 Bl
] T4 .49 .15 N | .69 69 B4 .60 .29 .04 .B6
) .79 53 . ] .93 4| [1.] B8 .65 .33 .08 R ]
7 ] .58 .24 .98 78 &7 .93 59 .33 .13 05
% N ] A2 ] 56.02 .83 66 97 T4 .42 .17 ]
-] 52 &7 .13 .07 N 65 63.01 78 N i 58.04
M 97 .7 .38 11 a2 64 .06 E2 .51 . .08
n 60.01 .16 A2 .16 A7 ] 63 ] 87 .55 .30 .12
n .06 R A7 | 5501 | 62 14 )| .60 .35 17
n .10 B8 .51 .28 .06 61 19 .96 .64 .39 .21
] 15 ") .56 .3 11 &0 .23 62.00 .6B .43 26
1] .19 E ] .&D .M 18 59 27 N .73 4 .30
K] 24 ] .65 .19 .20 58 a2 .09 T 52 .34
Fil i | 59,03 .70 e 24 57 36 13 A2 87 .39
6 1 o7 ] A8 .29 56 .40 A7 .36 .61 .41
o] .37 .12 .79 .53 13 55 45 .22 .50 .65 .48
4 A2 16 .83 a7 .38 54 .49 .26 .95 .70 52
i3 .. .2l .BA .62 A2 53 53 L3 .09 .4 56
22 50 .25 .52 .67 A7 52 -] .35 61.03 79 .61
2 55 .3 97 .7 52 51 62 39 o8 N 65
n .59 34 580 .76 56 50 56 43 12 87 .70
19 5 .38 .06 .m0 6l Ly ] 71 48 .18 .92 T4
18 .68 .43 .10 b5 65 AR 75 .52 .21 96 )
17 .73 | 15 B9 e 47 .79 .56 .25 60,00 .83
16 W7 52 .19 L 14 L1 B4 .60 .29 .05 87
16 B2 .57 . ] i 19 45 B .65 .34 .09 52
14 .56 61 | 57.03 " LS .92 .69 ] 14 .96
13 mn .66 .33 .08 B8 43 7 .73 A2 .18 59.00
12 95 70 .37 12 .93 42 6401 .78 A7 .22 .05
1 61.00 75 A2 A7 7 41 .08 .82 - 27 .09
10 4 79 ] i | 56,02 40 N .86 55 A1 .13
1] .0 B .51 .26 06 i9 .14 B .60 L] A8
1] 13 BB .55 .30 .11 kL .18 R L) .64 .40 22
o7 A7 .82 .60 .35 15 7 ¥+ .94 .68 ] .27
[ ] .22 97 .64 .39 .20 38 27 B304 .13 A8 -
[ ] 26 60.01 ] A4 .25 E] 31 .08 a7 .53 35
4 .30 06 .73 A8 29 34 35 A2 n .57 .40
k] .35 10 .78 .53 .34 1 .40 .17 B 62 LA
02 ] .15 B2 57 .38 32 44 .21 .90 .66 .48
n A4 19 87 B2 A3 n .48 .25 .94 .70 .53
oo ! 24 .51 . 66 AT 30 53 .30 .. ] .75 57
0.5059 .52 .28 9% .71 .52 9 .57 ] 62.03 .79 .61
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L) T4 50 .18 .03 .75 FL .18 .56 .24 61.01 .83
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MS 1120:2004

Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific
gravity at various temperatures ® (continued)

Apparent  15.56 Apparent  19.58

specific —— 2020 25/75 30,30 35735 specific ——— 20/20 25725 30/30 ELTEL]

gravity 15.56 gravity 15,56

09020 64,96 63.73 62,42 E1.1B 50,00 0, 8950 67.90 58,69 65.39 64.16 62,99
19 65,00 a7 A6 .22 05 a3 .94 .73 A .21 63.03
18 .0 B2 .50 .27 9 L] .98 T7 A8 25 .oa
17 N ] B8 .56 .1 13 &7 68,02 N 52 . | 12
16 .13 S50 .58 35 .18 &6 .07 .85 .56 .33 18
15 17 .34 .63 .40 22 L] .11 .90 60 37 20
14 .a n] .67 A4 26 Lo A5 54 B4 A2 )
13 .28 64,03 2 .48 .30 43 .19 ] 69 G .28
12 .30 o7 78 .53 ] a2 .23 67.02 .73 .50 .33
1n 3 A1 .m0 5T .39 41 i R 17 54 a7
10 .38 16 5 .61 43 L] ) | 10 n 58 .41
L] 43 L0 8 ] 66 48 L) ] A5 B5 63 A5
[ ] A7 24 .53 .o 52 L] .39 .19 .90 .67 ]
o7 .51 . | 97 T4 .56 w .43 .23 K- M 54
06 58 13 63.02 78 61 3B A8 27 . 75 .58
o5 .60 37 .06 .BE .65 a5 N3 31 68,02 .79 .62
o4 64 i Ao 87 .69 M 56 35 .06 B .66
03 .68 A5 15 .m .73 13 &0 .38 .10 ] .Ta
o2 12 50 .19 .96 TR a2z B4 .43 .15 R T4
mn LT .54 .23 62.00 B2 1 8] A7 19 .96 .79
00 .mn 58 27 .4 . 30 2 52 23 £5.00 .53

o.&2999 R .62 .32 .09 9 ki) .76 56 .27 .08 BT
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B .65 43 .13 B9 J2 10 54 .34 .06 .83 &7
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7 .73 51 A .98 B0 os .62 A2 14 52 15
77 17 .58 25 s3m .85 a? .66 N .18 96 .19
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73 .94 T2 A2 19 6202 nm (B2 .62 L34 A2 .95
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MS 1120:2004

Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific
gravity at various temperatures ® (continued)

Apparent 15, Apparent 15,56

specific —_— 20/20 25,25 30/30 35,/36 specific — 20/20 25/25 30/30 35/36

gravity 15.56 gravity  15.56

0. 5880 T70.75 69,56 68.28 67.07 &5.91 0.B310 T3.50 72.34 .09 59,89 68.74
79 .79 .60 .33 .11 .95 o9 .54 .38 13 .93 .78
78 .83 64 a7 .15 .99 oa 58 .42 .16 .97 .82
77 .87 .68 A1 .20 66,03 o7 62 N3 .20 0.0l 56
7% 91 N 45 .24 07 06 .66 .50 24 .05 50
5 a8 .18 49 .28 .11 [ ] .53 28 ) L4
74 .99 i .53 .32 16 o4 .74 W57 32 .13 .58
73 71.03 .BA 57 .36 .20 03 ] Bl .36 .47 §9.02
72 a7 BB 61 .40 24 02 Bl 65 .40 i | .06
71 11 52 85 A4 .28 ol B .69 Ll - 25 .10
70 .18 B 68 S48 32 00 N ] Ja ] .3 W14
69 .19 70.00 L) 52 36 0, 8789 .93 a7 52 .13 .18
&8 23 o4 a7 56 .40 ] a7 Bl 55 A7 22
&7 27 .08 -Bl .60 A4 a Ta.01 85 B0 41 ]
56 .31 12 ] 64 4 98 .05 .58 54 44 .30
B5 L35 .16 .89 68 .52 95 .08 .92 87 .48 .34
64 .38 .20 .93 T2 .56 94 .12 .96 .71 .52 .38
63 o .24 .98 6 .60 92 16 73.00 .18 56 A2
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Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific
gravity at various temperatures ® (continued)
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Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific
gravity at various temperatures ® (continued)
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Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific
gravity at various temperatures ® (continued)
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Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific
gravity at various temperatures ® (continued)
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Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific
gravity at various temperatures ® (continued)
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Percentages by volume at 15.56 °C of ethyl alcohol corresponding to apparent specific
gravity at various temperatures ® (continued)
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