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FOREWORD

This Malaysian Standard was developed by the Technical Committee on Beverages and
Beverage Products under the authority of the Food and Food Products Industry Standards
Committee.

This Malaysian Standard is the first revision of MS 597, Beer — Specification.

Major modifications made in this revision are as follows:

a) the methods in Table 1 have been revised and new methods have been added; and

b) the requirements and the definition have been revised.

This Malaysian Standard cancels and replaces MS 597:1979.

Compliance with Malaysian Standard does not of itself confer immunity from legal obligations.
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BEER — SPECIFICATION

1. Scope

This Malaysian Standard prescribes the requirements and methods of sampling and tests for
beer. Beer includes ale, lager, stout, porter and all other fermented liquor made from mailt.

2. Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For updated references, the latest edition of
the normative references (including any amendments) apply.

ISO 3696:1987, International Standard, Water for analytical laboratory use — Specification
and test methods

Malaysian Food Act 1983 and Food Regulations 1985

3. Definition

For the purposes of this standard, the following definition applies.

Beer

Beer is a product from the fermentation of wort prepared from a mash of barley malt and/or
wheat malt, hops and/or hop preparations/extract of hops, Saccharomyces cerevisiae and
potable water. It may contain adjuncts (unmalted cereal, sugar, maize, rice or other

carbohydrate containing raw materials), yeast nutrient, carbon dioxide and/or nitrogen.

Beer shall be a beverage produced by an alcoholic fermentation process, and shall contain
more than 2 % v/v ethanol.

4. Requirements
4.1 Beer shall be a product of fermentation of wort prepared from:
a) basic ingredients:

i) potable water;

ii) barley malt and/or wheat malt; and

iii)  hops and/or hop preparations/extract of hops;
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b)  other permitted ingredients:

i) unmalted cereal, sugar, maize, rice or other carbohydrate containing raw
materials as adjuncts;

i) caramel as colouring substance;
iii)  food grade carbon dioxide and/or nitrogen; and
iv)  yeast nutrient.
c) food additives:
i) sulphite or sulphur dioxide as food conditioner; and
ii) ascorbic acid as food conditioner.
4.2 Beer shall be free from added commercial alcohol.
4.3 Beer shall be free from artificial sweetening agents and artificial colour.
4.4 Beer shall be brewed to ensure a stable and acceptable product, and for this purpose
may be pasteurised and/or contain antioxidants and food conditioners as permitted under the
Malaysian Food Act 1983 and Food Regulations 1985.
4.5 Beer shall have the characteristic colour, taste, aroma and foam of its type.

4.6 Beer shall also comply with the requirements stipulated in Table 1.

Table 1. Requirements for beer

Characteristics Requirements Method of test
(Annex)
1. Alcohol expressed in % (v /v) at 20 A
20 °C (minimum)
2. | Originalgravity (p) expressed in % 4.0 B
Plato (°P) or % wt/wt at 20 °C
(minimum)
3. pH 3.5t04.7 C
4. CO, (g/l) 2t06 D
5. | SO, (ppm) maximum 25 E
6. | Bitterness (BU - minimum) 10 F
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5. Hygiene

5.1 The product shall be processed and packed under hygienic condition in licensed
premises in accordance with the public health legislations currently in force in Malaysia.

5.2 Beer shall be manufactured in premises maintained under hygienic conditions, and the

brewing equipment used shall be kept clean in accordance with the high standards of hygiene
as stipulated by the brewing industry.

6. Packaging

6.1 The product shall be packed in containers, which will safeguard the quality and hygienic
condition of the product.

6.1.1 The product shall be packed in can, bottle or keg. Containers shall be properly sealed
to ensure the product integrity.

6.1.2 Bottles or cans shall be properly packed to minimise breakages.
6.2 Labelling

6.2.1Each container shall be marked legibly and indelibly or a label shall be attached to the
container, with the following information:

a) name of the product;
b) name and address of the manufacturer;
c) minimum net volume;

d) list of ingredients in descending order of proportions used in the product, as per
labelling requirements stipulated in the Malaysian Food Regulations 1985;

e) code number or marking device indicating date, month and year of manufacture;

f) in the case of food produced, prepared or packaged in Malaysia, it shall be in Bahasa
Malaysia and may include translation in other languages; and

9) a statement of “CONTAIN ALCOHOL”or* ARAK MENGANDUNGI % ALKOHOL” shall
be written in the principal display panel in the label of a package containing alcoholic
beverages, in capital bold-faced lettering of a non-serif character not less than 12 point
size lettering;

7. Sampling

The method of sampling shall be carried out as described in Annex G.
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8. Testing

8.1 The tests required by this specification shall be conducted in accordance with the
appropriate methods prescribed in Table 1 or alternative methods from AOAC, Analytica —
EBC (European Brewery Convention) and IBD (The Institute of Brewing and Distilling).

8.2 Unless otherwise specified, distilled water and analytical grade chemicals shall be used
for testing.

9. Legal requirement

The product shall in all other aspects comply with the requirements of the legislations
currently enforced in Malaysia.

10. Compliance

Upon testing, when each of the samples is found to conform to the requirements specified in
the standard, the lot, batch or consignment from which the samples have been drawn shall be
deemed to comply with this standard.

11. Certification mark

Each product may by arrangement with a recognised certification body, be marked with the

certification mark of that body, provided the product conforms to the requirements of this
Malaysian Standard.
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Annex A
(normative)

Alcohol in beer by distillation

A1. Scope

A1.1  The determination of the alcohol content of beer using a distillation procedure and the
measurement of the specific gravity.

A1.2 Alternative procedures may produce accurate results but the distillation procedure is
regarded as the reference method of alcohol.

A2. Field of application

A2.1The method can be applied to all beers with alcohol contents between 0.9 % and 9.0 %
(v/v) and may also be applicable to higher strength beers.

A2.2A correction has to be made for acidic beers because of the error due to the presence of
volatile acids in the alcoholic distillate. If the acid is present as part of the character of the
product then the correction should be made according to De Clerck (1963). If microbiological
contamination of the beer has occurred (e.g. in a beer sample returned by a customer) and

the acid is present as a result of conversion of the beer alcohol to acid by beer spoilage
organisms the correction should be made according to Annex H.

A3. Principle

A3.1  The alcohol is separated by distillation using direct heating.

A3.2 The specific gravity 20 °C/20 ° C of the alcoholic distillate is determined after making it
up to its original weight with water.

A3.3 The alcohol % (m/m) is determined from the specific gravity of the alcoholic distillate
by reference to Table 5 of the polynomial formula (see A9.1 or A9.2.2).

A3.4 The specific gravity of the filtered beer is determined in order to convert % alcohol
(m/m) to % alcohol (v/v).

A4. Reagents

Use water of at least grade 3 as defined in ISO 3696:1987 (E) which is produced by single
distillation, by deionisation, or by reverse osmosis.
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A5. Apparatus
A5.1  Conical flasks, 750 ml.
A5.2 Distilling flasks, 300 ml to 500 ml.

A5.3 Entrainment trap (Kjeldahl type) fitted between the distilling flask and the condenser,
either spherical or cylindrical is suitable.

A5.4 Vertical condenser, Graham, Thorpe, Liebig or Allihn type, with a jacket at least
400mm long. The inner tube must be such that it can reach into the bottom of the flask. It
must have a safety bulb above the level of the neck of the flask.

A5.5 Flask, 100 ml.

A5.6 Apparatus for the determination of the specific gravity e.g. pycnometer or density
meter.

A5.7 Funnel, 500 ml to 750 ml capacity.

A5.8 Filter paper, folded and dry, medium fast qualitative grade.
A5.9 Water bath at 20 °C + 0.05 °C.

A5.10  Analytical balance accurate to 0.00001 g.

A5.11 Heating source.

A5.12 Petri dishes.

A6. Preparation of samples

A6.1 Remove excess carbon dioxide by shaking 300 ml to 500 ml of beer in a 750 ml flask
at a temperature of 17 °C to 20 °C.

A6.2 Filter the beer through a dry filter paper in a covered funnel into a second flask, reject
the first 20 ml.

A6.3 Repeat the shaking and filtering steps once more to ensure that the beer is
completely degassed, taking care not to lose alcohol.

A7. Procedure

A7.1  Weigh 100.0 g (+ 0.1) of the decarbonated beer into a tared 500 ml flask and then
add about 50 ml of water.

A7.2 Attach the flask to an entrainment trap followed by a condenser. Ensure that the exit

end of the condenser dips into about 5 ml of water in a tared 100 ml flask surrounded with ice
or ice and water.

6 © STANDARDS MALAYSIA 2007 — All rights reserved
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A7.3 Stand the distillation flask on an “asbestos” type gauze and apply heat to distil off the
alcohol at a uniform rate. Avoid carbonization of the liquid and losses of alcohol. Stop the
distillation when 85 ml to 90 ml have been collected (between 30 min to 60 min).

A7.4 Make the contents of the receiver to 100.0 g + 0.1g with water. Mix the contents of
the flask thoroughly. Measure the specific gravity 20 °C/20 °C of the distillate, SGp, to five
decimal places using a pycnometer or electronic density meter.

A7.5 Measure the specific gravity 20 °C/20 °C of the decarbonated beer, SGga to five
decimal places using a pycnometer or electronic density meter.

A8. Expression of results

A8.1 Calculation

A8.1.1  Alcohol as % (m/m)

A8.1.1.1  Convert the specific gravity of the distillate, SG,, to the corresponding alcohol
content, A, as % (m/m) as shown in Table 5 or by using polynomial (A9.1 or A 9.2):

Alcohol content (A) in distillate is the 512.4 (1- SGA )+5084 (1- SGA )2 +33503 (1- SGA )3

Alcohol content (A) in distillate is the alcohol content of the beer.
A8.1.1.2  Report the alcohol content as % (m/m) to two decimal places.
A8.1.2 Alcohol as % (v/v)

A8.1.2.1  Convert the alcohol content, A, as % (m/m) to the alcohol content as % (v/v)
using the following formula:

A% (m/m) x SG A% (m/m) x SG
EA _ EA
SG 20°C/20°C 0.791

ethanol

Alcohol content % (v/v) =

where,

SGg, is the specific gravity of the decarbonated beer (A7.3); and

0.791 is the specific gravity of ethanol at 20 °C/20 °C.

A8.1.2.2  Report the alcohol content as % (v/v) to two decimal places.

A8.2 Precision

The precision values given below were determined from the data of a collaborative trial

carried out by the EBC Analysis Committee in 1996. Thirteen laboratories analysed beer
samples at six levels.
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A8.2.1  Alcohol as % (m/m)

Range [% (m/m)] x r95 [% (m/m)] x R% [% (m/m)]

1.7t07.0 0.03+0.005m 0.03+0.02m
where m is the mean value.
A8.2.2  Alcohol % (v/v)

Range [% (m/m)] x r95 [% (m/m)] x R% [% (m/m)]
2.2t09.0 0.04 +0.004 m 0.04 +0.02m

where m is the mean value.

Reference: Analytica — EBC Section 9 Beer, Method 9.2.1
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Annex B
(normative)

Original gravity of beer

B1. Scope
The calculation of original, real and apparent extract and original gravity of beer from specific

gravity determinations obtained on the beer and on the alcoholic distillate and beer residue
after distillation.

B2. Field of application

B2.1 The method can be applied to pale and dark beers, but not to alcohol free beers or
beers with low alcohol content.

B2.2 A correction has to be made for acidic beers because of the error due to the presence
of volatile acids in the alcoholic distillate. If the acid is present as part of the character of the
product then the correction should be made according to the method of De Clerck (1963). If
microbiological contamination of the beer has occurred (e.g. in a beer sample returned by a

customer) and the acid is present as a result of conversion of the beer alcohol to acid by beer
spoilage organisms the correction should be made according to Annex H.

B3. Principle
B3.1  The specific gravity 20 °C/20 °C of the beer is determined.
B3.2 The beer is distilled by direct heating.

B3.3 The specific gravity 20 °C/20 °C of the alcoholic distillate and the distillation residue
are determined after making them back up to their original weight with water.

B3.4 The real extract % (m/m) of the beer is calculated from the specific gravity of the
distillation residue.

B3.5 The apparent extract % (m/m) of the beer is calculated from the specific gravity of the
beer.

B3.6 The original extract (% Plato) and the original gravity (° Sacch) are calculated from
the specific gravity of the distillation residue and the specific gravity of the beer distillate.

B4. Reagents

See Annex A.
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B5. Apparatus

See Annex A.

B6. Preparation of samples

See Annex A.

B7. Procedure

B7.1  Proceed as given in Annex A, sub-clauses A7.1 to A7.3 to obtain the specific gravity
of the distillate, SG, and the specific gravity of the filtered beer SGg4 to five decimal places.

B7.2 Cool the residue in the 500 ml distillation flask to 20 °C. Make the contents of the

flask to 100.0 £ 0.1 g and mix thoroughly. Measure the specific gravity 20 °C/20 °C of this
residue solution, SGgr to five decimal places using a pycnometer or electronic density meter.

B8. Expression of results
B8.1 Calculation
B8.1.1 Real extract

B8.1.1.1  Convert the specific gravity of the residue, SGgr (from B7.2) to the corresponding
real extract content, Eg in % Plato in Table 3:

Er (% Plato) = -460.234 + 662.649 SGer
-202.414 SG2,

B8.1.1.2  Report the result to two decimal places.

B8.1.2 Apparent extract

B8.1.2.1  Convert the specific gravity of the filtered beer SGga (from B7.1) to the
corresponding apparent extract, Ex as % Plato, in accordance with Table 3 (Goldiner, 1996)

by using the polynomial:

Ea (% Plato) = -460.234 + 662.649 SGga
-202.414 SG2,

B8.1.2.2 Report the result to two decimal places.
B8.1.3 Alcohol as % (m/m) as in Annex A

B8.1.3.1  Calculate the alcohol content of the beer as % (m/m) as given in A8.1.1.

10 © STANDARDS MALAYSIA 2007 — All rights reserved
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B8.1.3.2 Report the result to two decimal places.
B8.1.4 Original extract

B8.1.4.1  Calculate the original extract (% Plato) of the beer using the following formula:

(2.0665 A) + E

% Plato) = R 4100
Pk Plato) = o 10665 A) ©

where,

Er is the real extract of the beer in % Plato;

A is the alcohol content of the beer in % (m/m); and
p s the original wort extract in % Plato (° P).
B8.1.4.2 Report the result to one decimal place.

B8.1.4.3  The original extract can also be calculated using the formulas:

—A+E
P—b )
ER-E
p= 7 +ER

where b and g are correction factors published by Pawlowski-Schild (1961).
B8.1.5 Original gravity (° Sacch)

B8.1.5.1 Calculate the spirit indication (S) from the specific gravity of the distillate SGp
(from B7.1) using the formula:

Spirit indication (S) = 1000 (1.00000 — SGA)

© STANDARDS MALAYSIA 2007 — All rights reserved 11
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B8.1.5.2 Calculate the corresponding degrees of gravity lost (D) from the spirit indication
(S) using one of the following formula in Table B1:

Table B1
Spirit indication (S) Degrees of gravity lost (D)
<2 Sx4.24
>=2and <4 S x 4.38441 — 0.32055
>=4and<5 S x4.4812 — 0.70952
>=5and <6 S x 4.5051 — 0.81757
>=6and<7 S x 4.54437 — 1.05698
>=7and<8 S x 4.55892 — 1.16411
>=8and<9 S x4.57624 — 1.30303
>=9and <10 S x 4.5982 — 1.50326
>=10and < 11 S x4.71954 — 2.72814
>=11and <12 S x 4.8558 — 4.2204
>=12and <13 S x4.9327 - 5.1375
>=13and <14 S x 4.9442 — 5.2861
>=14and <15 S x 5.0030 — 6.0788
>=15and <16 S x 5.0630 — 6.97582
>=16 S x5.07-7.08

B8.1.5.3 Calculate the residue gravity (RG) from the specific gravity of the residue SGgr
(from B7.2):

Residue Gravity (RG)=1000(SG_ -1.000 00)
ER

B8.1.5.4  Calculate the original gravity using the formula:
Original Gravity (° Sacch) = Gravity Lost (D) + RG

B8.1.5.5 Report the result to one decimal place.

B8.2 Precision

B8.2.1  The precision values obtained for real, original and apparent extract (% Plato) were
determined from the data of a collaborative trial carried out by the EBC Analysis Committee in
1996. Thirteen laboratories analysed beer samples at 6 levels.

B8.2.1.1  Real extract, % Plato

Range (% Plato) =2.9106.0

ros (% Plato) =0.02

Ros (% Plato) =0.02m

where m is the mean value.
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B8.2.1.2  Original extract, % Plato

Range (% Plato) rgs (% Plato)
71012 0.07
19 0.15

B8.2.1.3  Apparent extract, % Plato
Range (% Plato) rgs (% Plato)

1.5t03.0 0.018

MS 597:2007

Rgs (% Plato)

0.19
0.38

Rys (% Plato)

0.080

B8.2.2 The precision values for original gravity (° Sacch) were determined from the data of
collaborative trials carried out by the IOB Analysis Committee in 1975. Eleven laboratories

analysed beer samples at 10 levels.
Range (% Plato) rgs (% Plato)

31to 34 0.53

Reference: Analytica — EBC Section 9 Beer, Method 9.4
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Annex C
(normative)

pH of beer

C1. Scope

The determination of pH at 20 °C of decarbonated beer using a pH meter.

C2. Field of application

The method can be applied to all beers. Complete degassing of samples must be achieved.

C3. Principle

The pH of beer is estimated using a pH meter and a suitable electrode system.

C4. Reagents

Unless otherwise stated, use only reagents of recognised analytical grade and water of at
least grade 3 as defined in ISO 3696, 1987, which is produced by single distillation, by
deionisation, or by reverse osmosis.

C4.1  Water

For the preparation of standard buffer solutions grade 3 water which has been freshly boiled
or recently deionised must be used. Water used for the preparation of buffer solutions must
have a carbon dioxide concentration not greater than that of air-equilibrated water.

C4.2 Concentrated potassium chloride

The reference electrode must be stored in concentrated potassium chloride solution (e.g. 4
mol/litre). This solution is prepared by adding approximately 75 g + 1 g potassium chloride to
250 ml £ 1 ml of water and. if necessary, gently warming to aid dissolution.

C5. Apparatus

C5.1 Filter funnels.

C5.2 Medium fast qualitative folded filter paper (e.g. Schleicher and Schuell 597 1/2 or
equivalent).

C5.3 Conical flasks.

C5.4 Water bath, attemperated to 20 °C + 1 °C.

14 © STANDARDS MALAYSIA 2007 — All rights reserved
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C6. Procedure
C6.1 Sample preparation

Remove excess carbon dioxide by shaking about 200 ml of beer in a 500 ml flask at a
temperature of 20 °C £ 1 °C. Shake gently at first and then vigorously, until gases no longer
escape from the beer. During shaking the flask is kept closed by hand. Filter the beer through
a dry folded filter paper in a funnel into a second conical flask. Repeat this shaking and
filtering step to be sure that the beer is completely degassed.

NOTE. A single shaking and filtering is sometimes not sufficient to obtain a stable pH end-value. Furthermore,
inadequate degassing will result in residual CO, contributing to an unstable pH reading. Double shaking and filtering
is the best degassing procedure for measuring pH of degassed beer.

C6.2 Analysis
Calibration of pH meter.

C6.3 This must be carried out at least daily and preferably for each batch of analyses. pH
is quoted at 20 °C but using automatic temperature compensation, measurement and
calibration can be carried out at other temperatures provided that both the samples and
buffers are measured at the same temperature + 1°C.

C6.3.1  Switch on the pH meter and allow to stabilise. To improve the stability, instruments
may be left on permanently.

C6.3.2 Remove the electrodes from their respective storage solution(s), rinse thoroughly
with and immerse in water.

C6.3.3 Measure the temperature of the buffer solutions and set the automatic temperature
compensation (ATC). If ATC is not present, then the buffers and samples must be
attemperated to 20 °C % 2 °C. Calibration must always be performed with buffers and samples
at the same temperature (x 1 °C), even when temperature compensation is used. This is
because the temperature compensator adjusts the readings for the slope at a given
temperature, but cannot take into account the change of slope with temperature differences.

C6.4 Wash the electrodes with, and immerse in, pH 7 buffer.

C6.5 Swirl the solution or stir using a magnetic stirrer or follower. Allow the solution to
come to rest.

C6.6 Set the instrument to read the pH of the buffer solution at 20 °C by adjustment of the
appropriate controls (refer to manufacturer's instructions). Record the reading when it
becomes constant. Refer to buffer solution data for the exact value of the buffer solution at
20 °C.

C6.7 Rinse the electrodes thoroughly with water and pH 4 buffer solution.
C6.8 Immerse the electrodes in the pH 4 buffer solution and check that the instrument

gives the correct pH reading for 20 °C. If not, where available, adjust the slope control. The
slope must be 58.2 mV + 1 mV at 20 °C for acceptable readings.
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C6.9 Rinse the electrodes thoroughly with water and pH 7 buffer solution. Repeat steps
C6.4 and C6.5. If the pH reading is not 7.00 = 0.02 the calibration must be repeated.

C6.10 Rinse the electrodes with and immerse in water to remove any traces of buffer.
Discard buffer solutions after use.

pH measurement

C6.11 Check the temperature of the sample solution, and for maximum accuracy ensure
that it is within £ 1 °C of the buffer temperatures, for example 20 °C £ 1 °C.

C6.12 Prepare the sample solution according to its respective preparation of sample.
C6.13  Wash the electrodes thoroughly with sample solution.

C6.14 Immerse the electrodes in the sample solution, stir or swirl gently for approximately
one minute, then stop stirring and record the pH when it has stabilised. If the pH reading does
not stabilise it may be a function of the type of sample or may indicate that the pH of the
solution is changing. To minimise stabilisation difficulties it is advisable to analyse samples of
a similar composition and/or pH range consecutively.

C6.15 Store the electrodes in potassium chloride solution.

C7. Expression of results

C7.1  Report the pH result to two decimal places at 20 °C. pH has no units of measurement
but is expressed at 20 °C.

C7.2 Precision values determined by IOB Analysis Committee in 1997 when 42
laboratories analysed 2 beers are given below as a guideline (a variety of different degassing
techniques were used by the participants).

Range Fos Ros

3.941t04.42 0.025 0.133

Reference: Analytica — EBC Section 9 Beer, Method 9.35 (fomerly published as 0B Method 9.42 and cross refer
method EBC 1.5
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Annex D
(normative)

Carbon dioxide in beer (manometric method )

D1. Apparatus
D1.1  Piercing apparatus
D1.1.1  For bottles

Consists of gas-tight packing box and fastening for adjustment over container, and hollow
spike connected to accurate pressure gauge and outlet valve. Check gauges frequently.

D1.1.2 Forcans
D1.1.2.1  Consists of metal frame in which can is placed.

D1.1.2.2 Top of apparatus, which is pressed or screwed down and locked over can top
contains hollow spike surrounded by compressible rubber sealing plug;

D1.1.2.3 Hollow spike leads to accurate pressure gauge and outlet valve. (One apparatus,
adjustable for use with both bottles and cans, may be used.)

NOTE. Piercing devices can be obtained from Zahm and Nagel Co., 210 Vermont St, Holland, NY 14080, USA.

D1.1.3  For suitable manometer for calibrating gauges, see Gray and Stone, Ind. Eng.
Chem. Anal. Edition 10, 15 (1938). Dead weight testing unit suitable for calibration can be
obtained from AMETEK/Mansfield and Green Division, 8600 Somerset Dr., Largo, FL 34643,
USA,; Dresser Industries, Incorporated, 250 E Main St, Stratford, CT 06497, USA, and other
companies.

D1.2 Absorption buret

D1.2.1 Based on Figure D1 consists of graduated tube (one type has 0 ml to 5 ml
graduated in 0.05 ml divisions, 5 ml to 15 ml in 0.1 ml, and 15 ml to 25 ml in 0.5 ml with bulb
marked at 40 ml, and closed at each end by stopcocks.

D1.2.2 Connect buret to valve of piercing apparatus and to leveling bulb by transparent
alkali-resistant plastic or rubber tubing. [Burets are available from Zahm and Nagel Co. and
Micromat Co., (a), and from New York Laboratory Supply Co.]

D1.3 Levelling bulb

Approximately 300 ml, with support.
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D2. Determination

D2.1  Bring beer samples to 25 °C by immersion in H,O bath at 25 °C. If product is bottle,
make scratch on bottle at beer level. If product is can, weigh unopened can.

D2.2 Fill leveling bulb and then absorption buret with 15 % NaOH solution. Completely
displace air in tubing connecting it to piercing apparatus with H,O or NaOH solution and
attach piercing device to bottle or can. Take care that no air is trapped in system that will be
carried into buret during determination.

D2.3 With valve of piercing device closed, pierce bottle crown or can by depressing hollow
steel spike. Shake bottle or can until pressure reaches constant maximum value; then stop,
and record pressure reading.

D2.4 Open valve on piercing apparatus cautiously and let gas-foam mixture flow into
absorption burette until pressure gage reads zero. Close valve and shake or tip buret
(depending on its construction) until CO, is absorbed and gas volume in buret reaches
minimum value. Adjust leveling bottle to equalize hydrostatic pressure and read volume of
"heads pace air" contained in burette.

D2.5 If determination of "total air" is also desired, continue evolution of gas from bottle or
can by shaking it. Absorb evolved CO, by swirling and shaking buret. Continue shaking and
CO, absorption until there is no further increase in volume of unabsorbed gas in buret. Final
volume of unabsorbed gas may be considered the "air content" or "total air" of container.

D2.6 Disconnect piercing device from package and insert thermometer to be sure that
temperature is 25 °C. Determine headspace volume as follows:

D3. Bottles

Fill bottle to top with H,O and pour from it into 100 ml graduate until liquid level in bottle
corresponds to scratch mark placed on it. Volume in ml or liquid poured off is headspace
volume.

D4. Cans
D4.1  Empty beer from weighed can and let it drain completely. Weigh empty can.

D4.2  Fill empty can with H,O and weigh. Subtract weight empty can from weight unopened
can of beer to obtain weight of beer before opening can.

D4.3 Divide beer weight by specific gravity of beer to obtain volume beer in can in ml.
Subtract weight empty can from weight can filed with H,O. Difference is weight Hp,
equivalent to volume in ml required to fill can completely.

D4.4  Subtract volume beer from volume can to obtain headspace in can before opening.
(This determination of headspace in cans is only approximately correct, due to unknown
degree of bulging of cans under pressure, distortion of end on opening or puncturing can, and
difficulty of accurately defining when can is completely filled with H,O.)
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Calculate % CO, by weight and volume as follows:
CO,, % by weight = [P - (ml "head-space air" x 14.7/ml headspace)] x 0.00965
where Pis absolute pressure in psi = gauge pressure + 14.7

Volume CO, = % CO, by weight x specific gravity of beer/0.1976 = % CO, by weight x 5.0607
x specific gravity of beer

)
Transparent ‘ «— Glass bend
plstic tubing -

T

2 mm capillary

48 ¢m

Piercing device
optional

Approx 19 cm

Other forms available

7
é
%
/
%
/
%
/

%

¢
Q>

Dt

I

Figure D. Absorption buret (other forms available)

Reference: AOAC Official Method 940.17 First Action 1940, Final Action
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Annex E
(normative)

Total sulphur dioxide in beer- p — Rosaniline method (IM)

E1. Scope

The determination of total sulphur dioxide in beer using colorimetry with p-rosaniline.

E2. Field of application

The method can be applied to all beers.

E3. Principle

E3.1 The sulphur dioxide in beer, stabilised by the addition of mercuric chloride, is
converted to sulphite by the addition of alkali. The sulphur dioxide is then released into
solution by acidification.

E3.2 The colour produced by the reaction between sulphur dioxide and p-rosaniline in the
presence of formaldehyde is measured at 550 nm against a reagent blank and compared with
a calibration graph made from standard additions of sodium metabisulphite to beer under
similar conditions.

E4. Reagents
E4.1  Unless otherwise stated use reagents of known analytical reagent grade.

E4.2 Use water of at least grade 3 as defined in ISO 3696:1987 (E) which is produced by
single distillation, by deionisation, or by reverse osmosis

E4.3 Colour reagent

Transfer 100 mg of p-rosaniline hydrochloride to a 250 ml volumetric flask and dissolve in
approximately 200 ml of water. Add 40 ml of 50 % hydrochloric acid (conc. acid diluted 1 + 1
with water), mix and dilute to 250 ml with water. Allow to stand for 15 min at room
temperature before using. Store in an amber, glass stoppered bottle at 0 °C to 4 °C (see
E8.1).

E4.4 Formaldehyde solution

Dilute 5 ml of 40 % formaldehyde solution to 1 | with water. Store in an amber, glass
stoppered bottle at 0 °C to 4 °C.

Warning and safety precautions:
Formaldehyde and mercury (Il) chloride are classified as toxic, and p-rosaniline hydrochloride as harmful. All three
must be handled with great care.
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Mercury stabilising solution

Dissolve 27.2 g of mercury (ll) chloride and 11.7 g of sodium chloride in water and dilute to 1 |
with water.

E4.6
E4.7
E4.8
E4.9
E4.10
E4.11
E4.12
E4.13

E4.14

Sodium hydroxide (NAOH), 0.1 mol/l.

Sulphuric acid, 0.05 mol/I.

Starch indicator, 10 g/l solution of soluble starch in water.
Hexanol, for use as antifoam.

Sodium hydrogen sulphite, NaHSOs;.

lodine solution, 0.025 mol/l.

lodine solution, 0,05 mol/l.

Hydrochloric acid, 35 to 38 % m/m.

Sodium thiosulphate, 0.1 mol/l.

E5. Apparatus

E5.1
E5.2
E5.3
E5.4
E5.5
E5.6
E5.7
E5.8

E5.9

Graduated cylinders, 10 ml, with 0.2 ml divisions.

Conical flasks, glass stoppered, 250 ml.

Volumetric flasks, glass stoppered, 50 ml, 100 ml, 500 ml.
Pipettes, 1 ml, 2 ml, 3 ml, 4 ml, 5ml, 10 ml, 25 ml.

Graduated pipettes, 1 ml, 5 ml, 10 ml.

Burette, 50 ml.

Water bath, controlled to 25 °C + 1 °C.

Spectrophotometer, calibrated at 550 nm, with 10 mm glass cells.

Analytical balance.
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E6. Procedure
E6.1  Calibration
E6.1.1  Assay of sodium hydrogen sulphite

Pipette 50 ml of 0.05 mol/l iodine solution into a glass stoppered flask containing sodium
hydrogen sulphite weighed accurately to 250 mg. Stopper the flask and allow to stand at room
temperature for 5 min. Add 1 ml of concentrated hydrochloric acid and titrate the excess
iodine with sodium thio-sulphate solution using starch indicator. Each ml of iodine used is
equivalent to 3.203 mg of sulphur dioxide.

E6.1.2 Solution A

Based on this assay prepare a solution of sodium hydrogen sulphite, such that 1 ml is
equivalent to 10 mg of sulphur dioxide (approximately 8.6 g to 9.0 g in 500 ml of water).

E6.1.3 Solution B

Transfer 100 ml of mercury stabilising solution to a 500 ml volumetric flask, add 1 ml of
solution A and dilute to volume with water. This contains 20 microgram/ml of sulphur dioxide.

E6.1.4 Using a 10 ml graduated cylinder containing one drop of hexanol to control
foaming, transfer 10 ml portions of cold undegassed beer (preferably low in sulphur dioxide)
into eight 100 ml volumetric flasks. Add to these flasks 0, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0 and 8.0 ml
of solution B, make up to the mark with water and mix well.

E6.1.5 Transfer 25 ml aliquots of each of these beer samples into separate 50 ml
volumetric flasks. Add 5 ml of p-rosaniline colour reagent, swirl to mix, and add 5 ml of
formaldehyde, swirl again to mix and make to volume with water. Hold for 30 min in a water
bath at 25 °C and measure the absorbances at 550 nm in 10 mm cells against the sample
with zero addition of solution B.

E6.1.6  These solutions correspond to added sulphur dioxide concentrations of 0, 2, 4, 6, 8,
10, 12 and 16 mg/l in the 10 ml beer sample. Plot a graph of absorbance against
concentration of sulphur dioxide. Beer's Law should apply over this range and the graph
should follow a straight line.

E6.2 Analysis of beer samples

E6.2.1 Pipette 2 ml of mercury stabilising solution and 5 ml of sulphuric acid into a 100 ml
volumetric flask.

E6.2.2 Carefully measure 10 ml of cold, undegassed beer using a 10 ml measuring
cylinder containing one drop of hexanol to control foam and transfer this sample to the
volumetric flask above. Mix by gentle swirling and add 15 ml of sodium hydroxide solution,
mix again and hold for 15 s before adding 10 ml of sulphuric acid. Make up to volume with
water and mix thoroughly.

E6.2.3  Pipette 25 ml of this solution into a 50 ml volumetric flask, add 5 ml of p-rosaniline
colour reagent and 5 ml of formaldehyde solution, mixing between each addition. Make to
volume with water and mix thoroughly. Hold for 30 min in a water bath at 25 °C, then measure
the absorbance at 550 nm against a blank prepared as below.

22 © STANDARDS MALAYSIA 2007 — All rights reserved



MS 597:2007

E6.2.4 Blank solution
To 10 ml of the cold degassed beer in a 100 ml volumetric flask add 0.5 ml of starch indicator
then carefully add 0.025 mol/l of iodine solution dropwise from a 1 ml pipette until the blueish

colour persists. Add one drop in excess, make up to volume with water and mix thoroughly.
When the blue colour has faded, pipette 25 ml and proceed as in section E6.2.3.

E7. Expression of results
E7.1  Calculation
Calculate the sulphur dioxide content of beer from the formula:
Sulphur dioxide (mg/l) = A x F
where,
A is the absorbance of sample/blank at 550 nm; and
F is the factor to convert absorbance to mg/l obtained from graph.
E7.2 Report the result in mg/l to the nearest whole number.
E7.3 Precision
Precision values (mg/l) determined by the IOB Analysis Committee in 1989 when 8

laboratories analysed 4 sample pairs were judged to be dependent upon concentration (m)
(Baker and Upperton, 1992).

Range (mg/l) rgs (Mg/l) Rgs (mg/l)
1.4t0 35 0.51+0.10m 0.63+0.26 m
E8. Notes

E8.1 Problems may be experienced in completely dissolving p-rosaniline and the use of a
sonic bath has been found to be helpful.

E8.2 The colour readings for iodine blanks are usually low and similar. When a series of
beers are being analysed blanks on all of them may not be necessary.

Reference: Analytica — EBC Section 9 Beer, Method 9.25
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Annex F
(normative)

Bitterness units method

F1. Reagents

F1.1  2,2,4-Trimethylpentane (isooctane)

Spectral grade or equivalent (ASTM certified reference fuel grade isooctane may be used
after 1 distillation or use practical grade isooctane, purified by passage through silica gel
column [12-28 mesh, Fisher Scientific Co. No. S-156, grade 408]). A at 275 nm in 1 cm cell
should be equivalent to that of water (A < 0.005).

F1.2  Octyl alcohol

Reagent grade or redistilled equivalent. One drop added to 20 ml isooctane increases A at
275 nm <£0.005in 1 cm cell.

F1.3 Hydrochloric acid

Reagent grade concentrated (HCI)

F2. Apparatus
F2.1 Mechanical shaker

Platform or wrist-action type with extending arm adjusted vertically so that tube is held
horizontally.

F2.2 Spectrophotometer
For use in UV range.
F2.3 Centrifuge tubes

50 ml, glass-stoppered or screw-cap with Teflon lining.

NOTE. Certain preservatives, such as heptyl-p-hydroxybenzoate and sorbates and possibly some brewing adjuncts
or coloring agents, may contribute to A at wavelengths specified. Interference from UV -absorbing material is greater
for bitterness units method than for iso-alpha acids).

F3. Determination

F3.1  Transfer 10.0 ml chilled [10 °C (50 °F)] carbonated beer to 50 ml centrifuge tube,
using pipette which has minute amount of octyl alcohol in tip.
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F3.2 Add 1 ml 3M HCI and 20 ml isooctane. Tightly stopper centrifuge tube and shake
vigorously 15 min on mechanical shaker. If required, centrifuge long enough to separate
phases. Immediately transfer the portion of clear upper (isooctane) layer to cell.

F3.3 Set instrument to read 0 A at 275 nm for isooctane-octyl alcohol blank (20 ml
isooctane + 1 drop octyl alcohol). Record Ain 1 cm cell at 275 nm.

Calculation:

Bitterness units (BU)=A _ x50
275

Report BU to nearest 0.5 unit.

Reference: AOAC Official Method 970.16, Bitterness of Beer, First Action 1970 Final Action 1971
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Annex G
(normative)

Sampling

G1. Method of sampling

G1.1  All containers in a single consignment 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.

G1.2 The number of containers for tests in this standard shall be selected at random
according to Table 2.

Table 2. Sampling of containers

No. of containers in the lot Total no. of containers required for
chemical and physical tests
Up to 1300 18
1301 to 3200 24
3201 and above 30

G1.3 The total number of containers required for chemical/physical tests in Table 2 shall be
divided at random into 3 equal sets. One set is for the purchaser, the second set is for the
seller and the third set for the testing laboratory.

G2. Criterion for acceptance

If, on testing, the sample is found to conform to all the requirements specified in this standard,
the lot shall be accepted.
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Annex H
(normative)

Correction of volatile acidity

H1. Scope

A procedure to correct the alcohol content of a microbiologically spoiled beer for volatile
acidity.

H2. Field of Application

H2.1  The procedure is only applicable to beers in which microbial spoilage has resulted in
the conversion of ethanol to acetic acid.

H2.2 The method is based on that used by the United Kingdom laboratory of the

Government Chemist, but it is not included in the current UK Beer regulations and does not,
therefore, have any official status.

H3. Principle

H3.1  The volatile acidity of the sample is determined.

H3.2 The volatile acidity is converted into an ethanol equivalent using tables. This
represents the amount of ethanol that was converted to volatile acidity during the beer

spoilage.

H3.3 The ethanol contribution from volatile acidity is added to the measured alcohol
content of the sample to obtain the original ethanol concentration in the beer before spoilage.

H4. Reagents

H4.1  Use water of at least grade 3 as defined in 1ISO 3696:1987 (E) which is produced by
single distillation, by deionisation, or by reverse osmosis

H4.2 Sodium hydroxide, 0.1 mol/l, standardised accurately.

H4.3 Solid phenolphthalein. Phenolphthalein indicator. Dissolve 1 g of phenolphthalein in
100 ml of ethanol (> 98 % by volume).

H5. Apparatus
H5.1 Burette, 25 ml.

H5.2 Pipette, 10 ml.
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H5.3 Conical flasks, 100 ml, 750 ml.
H5.4 Porcelain dishes, capacity 30 ml.
H5.5 Steam bath.

H5.6 Water bath at 20 °C £ 1 °C.

H5.7 Filter funnels.

H5.8 Medium fast qualitative filter papers.

H5.9 pH meter, standardized with pH 9.0 buffer.

H6. Preparation of Samples

Adjust the temperature of the sample to 20 °C and filter 300 ml to 500 ml of beer into a 750 ml
flask to remove excess carbon dioxide.

H7. Procedure
H7.1  Determination of the total acidity (TA)
H7.1.1  Dilute 10 ml of the filtered beer sample with about 30 ml of water.

H7.1.2 Titrate with sodium hydroxide solution using 1 ml of phenolphthalein indicator or to
pH 8.3 using a pH meter standardized with pH 9.0 buffer.

H7.1.3 Record TA as ml alkali/10 ml sample.
H7.2 Determination of the non-volatile acidity (NVA).

H7.2.1 If the total acidity (TA) determined in 8.1 is not greater than 4 ml alkali/10 ml
sample the NVA determination is omitted.

H7.2.2 Transfer 10 ml of the filtered beer sample to a porcelain dish and evaporate to
dryness on a steam bath. Add about 20 ml of water and again evaporate to dryness.

H7.2.3 Take up the residue in the porcelain dish in about 40 ml of water and titrate with
sodium hydroxide solution as in 8.1.2. Record the result as non-volatile acidity (NVA) ml
alkali/10 ml sample.

H7.3 Determination of alcohol

H7.3.1  Determine the alcohol content of the beer by Annex A.
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H7.3.2 If determining alcohol by distillation using Annex A, if TA is greater than 4 ml of
alkali render the alcoholic distillate just alkaline with sodium hydroxide solution using solid
phenolphthalein as indicator (do not use alcoholic phenolphthalein indicator) and redistill the
neutralised distillate. Use the redistilled distillate to obtain the specific gravity for the
determination of alcohol.

H8. Expression of results
H8.1  Calculation
H8.1.1  Obtain the volatile acidity figure (VA)
VA = TA-NVA for beers where TA >4 ml alkali
VA =TA 0.6 for beers where TA < 4 ml alkali

H8.1.2 Convert the volatile acidity into an ethanol equivalent % (m/m) or % (V/V) using
Table 6.

H8.1.3 Add the alcohol value obtained from Table 6 to the alcohol concentration of the
spoiled beer to obtain the corrected original alcohol of the unspoiled sample, in either % m/m
or % viv.

H8.1.4 Report the result to two decimal places.

H8.1.5 Proceed with the calculation of original extract and original gravity using this
corrected alcohol content.

Reference: Analytica — EBC Section 9 Beer, Method 9.2.5
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Table 3. Egin % Plato

Specific Weight Specific Weight Specific Weight % Specific Weight

gravity % g in gravity P volume % gravity gin100g gravity volume %

20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi

Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.00000 0.00 0.99823 0.00 1.00195 0.50 1.00017 0.50
004 01 827 01 199 51 0.21 51
008 02 831 02 1.00203 52 025 52
012 03 835 03 207 53 029 53
016 04 839 04 211 54 033 54
020 05 843 05 214 55 037 55
024 06 847 06 218 56 041 56
028 07 850 07 222 57 045 57
031 08 854 08 116 58 049 58
035 09 858 09 230 59 052 59
039 0.10 862 0.10 234 0.60 056 0.60
043 11 866 11 238 61 060 61
047 12 870 12 242 62 064 62
051 13 874 13 246 63 068 63
055 14 878 14 250 64 072 64
059 15 882 15 254 65 076 65
063 16 885 16 257 66 080 66
067 17 889 17 261 67 084 67
070 18 893 18 265 68 087 68
074 19 897 19 269 69 091 69
078 0.20 0.99901 0.20 273 0.70 095 0.70
082 21 905 21 277 71 099 71
086 22 909 22 281 72 1.00103 72
090 23 913 23 285 73 107 73
094 24 917 24 289 74 111 74
098 25 920 25 293 75 115 75
1.00102 26 924 26 296 76 119 76

105 27 928 27 1.00300 77 123 77
109 28 932 28 304 78 126 78
113 29 936 29 308 79 130 79
117 0.30 940 0.30 312 0.80 134 0.80
121 31 944 31 316 81 138 81
125 32 948 32 320 82 142 82
129 33 951 33 324 83 146 83
133 34 955 34 328 84 150 84
137 35 959 35 332 85 154 85
140 36 963 36 336 86 158 86
144 37 967 37 339 87 161 87
148 38 971 38 343 88 165 88
152 39 975 39 347 89 169 89
156 0.40 979 0.40 351 0.90 173 0.90
160 41 982 41 355 91 177 91
164 42 986 42 359 92 181 92
168 43 990 43 363 93 185 93
172 44 994 44 367 94 189 94
176 45 998 45 371 95 193 95
179 46 1.00002 46 375 96 196 96
183 47 006 47 378 97 1.00200 97
187 48 010 48 382 98 204 98
191 49 014 49 386 99 208 99

30
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Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.00390 1.00 1.00212 1.00 1.00585 1.50 1.00406 1.51
394 01 216 01 589 51 410 52
398 02 220 02 593 52 414 53
1.00402 03 224 03 597 53 418 54
406 04 228 04 1.00601 54 422 55
410 05 231 05 605 55 426 56
414 06 235 06 609 56 430 57
417 07 239 07 612 57 434 58
421 08 243 08 616 58 438 59
425 09 247 09 620 59 441 1.60
429 1.10 251 1.10 624 1.60 445 61
433 11 255 11 628 61 449 62
437 12 259 12 632 62 453 63
441 13 263 13 636 63 457 64
445 14 266 14 640 64 461 65
449 15 270 15 644 65 465 66
453 16 274 16 648 66 469 67
456 17 278 17 652 67 473 68
460 18 282 18 656 68 477 69
464 19 286 19 659 69 480 1.70
468 1.20 290 1.20 663 1.70 484 71
472 21 294 21 667 71 488 72
476 22 297 22 671 72 492 73
480 23 1.00301 23 675 73 496 74
484 24 305 24 679 74 1.00500 75
488 25 309 25 683 75 504 76
492 26 313 26 687 76 508 77
495 27 317 27 691 77 512 78
499 28 321 28 695 78 516 79
1.00503 29 325 29 699 79 520 1.80
507 1.30 329 1.30 1.00702 1.80 523 81
511 31 332 31 706 81 527 82
515 32 337 32 710 82 531 83
519 33 340 33 714 83 535 84
523 34 344 34 718 84 539 85
527 35 348 35 722 85 543 86
531 36 352 36 726 86 547 87
534 37 356 37 730 87 551 88
538 38 360 38 734 88 555 89
542 39 364 1.40 738 89 559 1.90
546 1.40 368 41 742 1.90 562 91
550 41 371 42 746 91 566 92
554 42 375 43 749 92 570 93
558 43 379 44 753 93 574 94
562 44 383 45 757 94 578 95
566 45 387 46 761 95 582 96
570 46 391 47 765 96 586 97
573 47 395 48 769 97 590 98
577 48 399 49 773 98 594 99
581 49 1.00403 1.50 777 99 598 2.00
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Table 3. Egin % Plato (continued)

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.00781 2.00 1.00602 2.01 1.00977 2.50 1.00797 2.52
785 01 605 02 981 51 1.00801 53
789 02 609 03 985 52 805 54
793 03 613 04 989 53 809 55
796 04 617 05 993 54 813 56
1.00800 05 621 06 997 55 817 57
804 06 625 07 1.01001 56 821 58
808 07 629 08 005 57 825 59
812 08 633 09 008 58 828 2.60
816 09 637 2.10 012 59 832 61
820 2.10 641 11 016 1.60 836 62
824 11 644 12 020 61 840 63
828 12 648 13 024 62 844 64
832 13 652 14 028 63 848 65
836 14 656 15 032 64 852 66
840 15 660 16 036 65 856 67
843 16 664 17 040 66 860 68
847 17 668 18 044 67 864 69
851 18 672 19 048 68 868 2.70
855 19 676 2.20 052 69 872 71
859 2.20 680 21 056 2.70 876 72
863 21 684 23 060 71 879 73
867 22 687 24 064 72 883 74
971 23 691 25 067 73 887 75
975 24 695 26 071 74 891 76
879 25 699 27 075 75 895 77
883 26 1.00703 28 079 76 899 78
887 27 707 29 083 77 1.00903 2.80
891 28 711 2.30 087 78 907 81
895 29 715 31 091 79 911 82
898 2.30 719 32 095 2.80 915 83
1.00902 31 723 33 099 81 919 84
906 32 727 34 1.01103 82 923 85
910 33 731 35 107 83 927 86
914 34 734 36 111 84 931 87
918 35 738 37 115 85 934 88
922 36 742 38 119 86 938 89
926 37 746 39 123 87 942 2.90
930 38 750 2.40 127 88 946 91
934 39 754 41 131 89 950 92
938 2.40 758 42 134 2.90 954 93
942 41 762 43 138 91 958 94
946 42 766 44 142 92 962 95
950 43 770 45 146 93 966 96
954 44 774 46 150 94 970 97
957 45 778 47 154 95 974 98
961 46 782 48 158 96 978 99
965 47 785 49 162 97 982 3.00
969 48 789 2.50 166 98 986 01
973 49 793 51 170 99 989 02
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Table 3. Egin % Plato (continued)

MS 597:2007

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at20°C at 20 °C
1 2 3 4 1 2 3 4
1.01174 3.00 1.00993 3.03 1.01371 3.50 1.01190 3.54
178 01 997 04 375 51 194 55
182 02 1.01001 05 379 52 198 56
186 03 005 06 383 53 1.01202 57
190 04 009 07 387 54 206 58
194 05 013 08 391 55 210 59
198 06 017 09 395 56 214 3.60
1.01201 07 021 3.10 399 57 218 61
205 08 025 11 1.01403 58 222 62
209 09 029 12 407 59 226 63
213 3.10 033 13 411 3.60 230 64
217 11 037 14 415 61 234 65
221 12 041 15 419 62 238 66
225 13 045 16 423 63 242 68
229 14 048 17 427 64 246 69
233 15 052 18 431 65 250 3.70
237 16 056 19 436 66 254 71
241 17 060 3.20 439 67 258 72
245 18 064 21 443 68 261 73
249 19 068 22 447 69 265 74
253 3.20 072 23 451 3.70 269 75
257 21 076 24 455 71 273 76
261 22 080 25 459 72 277 77
265 23 084 27 463 73 281 78
289 24 088 28 467 74 285 79
273 25 092 29 471 75 289 3.80
277 26 096 3.30 474 76 293 81
280 27 1.01100 31 478 77 1.01301 82
284 28 104 32 482 78 305 83
288 29 108 33 486 79 309 84
292 3.30 112 34 490 3.80 313 85
296 31 115 35 494 81 317 86
1.01300 32 119 36 498 82 321 87
304 33 123 37 1.01502 83 325 88
308 34 127 38 506 84 329 89
312 35 131 39 510 85 333 3.90
316 36 135 3.40 514 86 337 91
320 37 139 41 518 87 341 92
324 38 143 42 522 88 345 93
328 39 147 43 526 89 345 94
332 3.40 151 44 530 3.90 349 95
336 41 155 45 534 91 352 96
340 42 159 46 538 92 356 97
344 43 163 47 542 93 360 98
348 44 167 48 546 94 364 99
352 45 171 49 550 95 368 4.00
356 46 175 3.50 554 96 372 01
360 47 179 51 558 97 376 02
364 48 183 52 562 98 380 03
367 49 186 53 566 99 384 05
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MS 597:2007

Table 3. Egin % Plato (continued)

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.01570 4.00 1.01.88 4.06 1.01769 4.50 1.01586 4.57
574 01 392 07 773 51 590 58
578 02 396 08 777 52 594 59
582 03 1.01400 09 781 53 598 4.60
586 04 404 4.10 785 54 1.01602 61
590 05 408 11 789 55 606 62
594 06 412 12 793 56 610 63
598 07 416 13 797 57 614 64
1.01602 08 420 14 1.01801 58 618 65
606 09 424 15 804 59 622 66
609 4.10 428 16 808 4.60 626 67
613 11 432 17 812 61 630 69
617 12 436 18 816 62 634 4.70
621 13 440 19 820 63 638 71
625 14 444 4.20 824 64 642 72
629 15 448 21 828 65 646 73
633 16 451 22 832 66 650 74
637 17 455 23 836 67 654 75
641 18 459 24 840 68 658 76
645 19 463 25 844 69 662 77
649 4.20 467 26 848 4.70 666 78
653 21 471 27 852 71 670 79
657 22 475 28 856 72 674 4.80
661 23 479 29 860 73 678 81
665 24 483 4.30 864 74 682 82
669 25 487 31 868 75 686 83
673 26 491 32 872 76 690 84
677 27 495 33 876 77 694 85
681 28 499 34 880 78 698 86
685 29 1.01503 35 884 79 1.01702 87
689 4.30 507 36 888 4.80 706 88
693 31 511 38 892 81 710 89
697 32 515 39 896 82 714 4.90
1.01701 33 519 4.40 1.01900 83 718 91
705 34 523 41 904 84 722 92
709 35 527 42 908 85 726 93
713 36 531 43 912 86 730 94
77 37 535 44 916 87 734 95
721 38 539 45 920 88 738 96
725 39 543 46 924 89 742 98
729 4.40 547 47 928 4.90 746 99
733 41 551 48 932 91 750 5.00
737 42 555 49 936 92 754 01
741 43 559 4.50 940 93 758 02
745 44 563 51 944 94 762 03
749 45 567 52 948 95 766 04
753 46 571 53 952 96 769 05
757 47 574 54 956 97 773 06
761 48 578 55 960 98 77 07
765 49 582 56 964 99 781 08
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Table 3. Egin % Plato (continued)

MS 597:2007

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.01968 5.00 1.01785 5.09 1.02169 5.50 1.01985 5.61
972 01 789 5.10 173 51 989 62
976 02 793 11 177 52 993 63
980 03 797 12 181 53 997 64
984 04 1.01801 13 185 54 1.02001 65
988 05 805 14 189 55 005 66
992 06 809 15 193 56 009 67
996 07 813 16 197 57 013 68
1.02000 08 817 17 1.02201 58 017 69
004 09 821 18 205 59 021 5.70
008 5.10 825 19 209 5.60 025 71
012 11 829 5.20 213 61 029 72
016 12 833 21 217 62 033 73
020 13 837 22 221 63 037 74
024 14 841 23 225 64 041 76
028 15 845 25 229 65 045 77
032 16 849 26 233 66 049 78
036 17 853 27 237 67 053 79
040 18 857 28 241 68 057 5.80
044 19 861 29 245 69 061 81
048 5.20 865 5.30 249 5.70 065 82
052 21 869 31 253 71 069 83
056 22 873 32 257 72 073 84
060 23 877 33 261 73 077 85
064 24 881 34 265 74 081 86
068 25 885 35 269 75 085 87
072 26 889 36 273 76 089 88
076 27 893 37 277 77 093 89
080 28 897 38 281 78 097 5.90
084 29 1.01901 39 285 79 1.02101 91
088 5.30 905 5.40 289 5.80 105 92
092 31 909 41 293 81 109 93
096 32 913 42 297 82 113 94
1.02100 33 917 43 1.02301 83 117 95
104 34 921 44 305 84 121 96
108 35 925 45 309 85 125 97
112 36 929 46 313 86 129 98
116 37 933 47 317 87 133 6.00
120 38 937 48 321 88 137 01
124 39 941 49 325 89 141 02
128 5.40 945 5.51 329 5.90 145 03
132 41 949 52 333 91 149 04
136 42 953 53 337 92 153 05
140 43 957 54 341 93 157 06
144 44 961 55 345 94 161 07
148 45 965 56 349 95 165 08
152 46 969 57 353 96 169 09
157 47 973 58 357 97 173 6.10
161 48 977 59 362 98 177 11
165 49 981 5.60 366 99 181 12
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MS 597:2007

Table 3. Egin % Plato (continued)

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.02370 6.00 1.02186 6.13 1.02571 6.50 1.02387 6.66
374 01 190 14 575 51 391 67
378 02 194 15 579 52 395 68
382 03 198 16 583 53 399 69
386 04 1.02202 17 588 54 1.02403 6.70
390 05 206 18 592 55 407 71
394 06 210 19 596 56 411 72
398 07 214 6.20 1.02600 57 415 73
1.02402 08 218 21 604 58 419 74
406 09 222 23 608 59 423 75
410 6.10 226 24 612 6.60 427 76
414 11 230 25 616 61 431 77
418 12 234 26 620 62 435 78
422 13 238 27 624 63 439 79
426 14 242 28 628 64 443 6.80
430 15 246 29 632 65 447 81
434 16 250 6.30 636 66 451 82
438 17 254 31 640 67 455 83
442 18 258 32 644 68 459 84
446 19 262 33 648 69 463 85
450 6.20 266 34 652 6.70 467 87
454 21 270 35 656 71 471 88
458 22 274 36 660 72 475 89
462 23 278 37 664 73 479 6.90
466 24 282 38 668 74 483 91
470 25 286 39 672 75 488 92
474 26 290 6.40 676 76 492 93
478 27 294 41 681 77 496 94
482 28 298 42 685 78 1.02500 95
486 29 1.02302 43 689 79 504 96
490 6.30 306 45 693 6.80 508 97
495 31 310 46 697 81 512 98
499 32 314 47 1.02701 82 516 99
1.02503 33 318 48 705 83 520 7.00
507 34 322 49 709 84 524 01
511 35 326 6.50 713 85 528 02
515 36 330 51 717 86 532 03
519 37 334 52 721 87 536 04
523 38 338 53 725 88 540 05
527 39 342 54 729 89 544 07
531 6.40 346 55 733 6.90 548 08
535 41 350 56 737 91 552 09
539 42 354 57 741 92 556 7.10
543 43 358 58 745 93 560 1"
547 44 362 59 749 94 564 12
551 45 367 6.60 753 95 568 13
555 46 371 61 758 96 572 14
559 47 375 62 762 97 576 15
563 48 379 63 766 98 580 16
567 49 383 64 770 99 584 17
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Table 3. Egin % Plato (continued)

MS 597:2007

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.02774 7.00 1.02589 18 1.02977 7.50 1.02791 7.71
778 01 593 19 981 51 795 72
782 02 597 7.20 985 52 799 73
786 03 1.02601 21 989 53 1.02803 74
790 04 605 22 993 54 807 75
794 05 609 23 997 55 811 76
798 06 613 24 1.03001 56 815 77
1.02802 07 617 26 005 57 819 78
806 08 621 27 009 58 823 79
810 09 625 28 013 59 828 7.80
814 7.10 629 29 018 7.60 832 82
818 11 633 7.30 022 61 836 83
822 12 637 31 026 62 840 84
826 13 641 32 030 63 844 85
831 14 645 33 034 64 848 86
835 15 649 34 038 65 852 87
839 16 653 35 042 66 856 88
843 17 657 36 046 67 860 89
847 18 661 37 050 68 864 7.90
851 19 665 38 054 69 868 91
855 7.20 669 39 058 7.70 872 92
859 21 673 7.40 062 71 876 93
863 22 678 41 066 72 880 94
867 23 682 42 070 73 884 95
871 24 686 43 075 74 888 96
875 25 690 45 079 75 893 97
879 26 694 46 083 76 897 98
883 27 698 47 087 77 1.02901 8.00
887 28 1.02702 48 091 78 905 01
891 29 706 49 095 79 909 02
896 7.30 710 7.50 099 7.80 913 03
1.02900 31 714 51 1.03103 81 917 04
904 32 718 52 107 82 921 05
908 33 722 53 111 83 925 06
812 34 726 54 115 84 929 07
916 35 730 55 119 85 933 08
920 36 734 56 123 86 937 09
924 37 738 57 128 87 941 8.10
928 38 742 58 132 88 945 11
932 39 746 59 136 89 949 12
936 7.40 750 7.60 140 7.90 954 13
940 41 754 61 144 91 958 14
944 42 759 62 148 92 962 15
948 43 763 64 152 93 966 17
952 44 767 65 156 94 970 18
956 45 771 66 160 95 974 19
961 46 775 67 164 96 978 8.20
965 47 779 68 168 97 982 21
969 48 783 69 172 98 986 22
973 49 787 7.70 177 99 990 23
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MS 597:2007

Table 3. Egin % Plato (continued)

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at20°C at 20 °C
1 2 3 4 1 2 3 4
1.03181 8.00 1.02994 8.24 1.03385 8.50 1.03198 8.77
185 01 998 25 389 51 1.03202 78
189 02 1.03002 26 393 52 206 79
193 03 006 27 398 53 210 8.80
197 04 010 28 1.03402 54 215 81
1.03201 05 015 29 406 55 219 83
205 06 019 8.30 410 56 223 84
209 07 023 31 414 57 227 85
213 08 027 32 418 58 231 86
217 09 031 34 422 59 235 87
221 8.10 035 35 426 8.60 239 88
226 11 039 36 430 61 243 89
230 12 043 37 434 62 247 8.90
234 13 047 38 439 63 251 91
238 14 051 39 443 64 255 92
242 15 055 8.40 447 65 260 93
246 16 059 41 451 66 264 94
250 17 063 42 455 67 268 95
254 18 068 43 459 68 272 96
258 19 072 44 463 69 276 97
262 8.20 076 45 467 8.70 280 99
266 21 080 46 471 71 284 9.00
271 22 084 47 476 72 288 01
275 23 088 48 480 73 292 02
279 24 092 49 484 74 296 03
283 25 096 8.51 488 75 1.03300 04
287 26 1.03100 52 492 76 305 05
291 27 104 53 496 77 309 06
295 28 108 54 1.03500 78 313 07
299 29 112 55 504 79 317 08
1.03303 8.30 17 56 508 8.80 321 09
307 31 121 57 512 81 325 9.10
311 32 125 58 517 82 329 11
316 33 129 59 521 83 333 12
320 34 133 8.60 525 84 337 14
324 35 137 61 529 85 341 15
328 36 141 62 533 86 346 16
330 37 145 63 537 87 350 17
336 38 149 64 541 88 354 18
340 39 153 65 545 89 358 19
344 8.40 157 67 549 8.90 362 9.20
348 41 161 68 554 91 366 21
352 42 165 69 558 92 370 22
357 43 170 8.70 562 93 374 23
361 44 174 71 566 94 378 24
365 45 178 72 570 95 382 25
369 46 182 73 574 96 387 26
373 47 186 74 578 97 391 27
377 48 190 75 582 98 395 28
381 49 194 76 586 99 399 9.30
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Table 3. Egin % Plato (continued)

MS 597:2007

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.03591 9.00 1.03403 9.31 1.03796 9.50 1.03608 9.84
595 01 407 32 1.03801 51 612 85
599 02 411 33 805 52 616 86
1.03603 03 415 34 809 53 621 88
607 04 419 35 813 54 625 89
611 05 423 36 817 55 629 9.90
615 06 428 37 821 56 633 91
619 07 432 38 825 57 637 92
623 08 436 39 830 58 641 93
628 09 440 9.40 834 59 645 94
632 9.10 444 41 838 9.60 649 95
636 11 448 42 842 61 654 96
640 12 452 43 846 62 658 97
644 13 456 45 850 63 662 98
648 14 460 46 854 64 666 99
652 15 464 47 858 65 670 10.00
656 16 469 48 863 66 674 01
661 17 473 49 867 67 678 03
665 18 477 9.50 871 68 682 04
669 19 481 51 875 69 686 05
673 9.20 485 52 879 9.70 691 06
677 21 489 53 883 71 695 07
681 22 493 54 887 72 699 08
685 23 497 55 892 73 1.03703 09
689 24 1.03501 56 896 74 707 10.10
693 25 506 57 1.03900 75 711 11
698 26 510 58 904 76 715 12
1.03702 27 514 9.60 908 77 719 13
706 28 518 61 912 78 724 14
710 29 522 62 916 79 728 15
714 9.30 526 63 920 9.80 732 17
718 31 530 64 925 81 736 18
722 32 534 65 929 82 740 19
726 33 538 66 933 83 744 10.20
731 34 542 67 937 84 748 21
735 35 457 68 941 85 752 22
739 36 551 69 945 86 757 23
743 37 555 9.70 949 87 761 24
747 38 559 71 954 88 765 25
751 39 563 72 958 89 769 26
755 9.40 567 74 962 9.90 773 27
759 41 571 75 966 91 777 28
763 42 575 76 970 92 781 10.30
768 43 579 77 974 93 785 31
772 44 584 78 978 94 790 32
776 45 588 79 982 95 794 33
780 46 592 9.80 987 96 798 34
784 47 596 81 991 97 1.03802 35
788 48 1.03600 82 995 98 806 36
792 49 604 83 999 99 810 37
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MS 597:2007

Table 3. Egin % Plato (continued)

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at20°C at 20 °C
1 2 3 4 1 2 3 4
1.04003 10.00 1.03814 10.38 1.04211 10.50 1.04021 10.92
007 01 818 39 215 51 025 93
011 02 823 10.40 219 52 029 94
016 03 827 41 223 53 034 95
020 04 831 42 227 54 038 97
024 05 835 44 231 55 042 98
028 06 839 45 236 56 046 99
032 07 843 46 240 57 050 11.00
036 08 847 47 244 58 054 01
040 09 851 48 248 59 058 02
045 10.10 856 49 252 10.60 063 03
049 11 860 10.50 256 61 067 04
053 12 864 51 261 62 071 05
057 13 868 52 265 63 075 06
061 14 872 53 269 64 079 07
065 15 876 54 273 65 083 08
070 16 880 55 277 66 088 11.10
074 17 885 57 281 67 092 11
078 18 889 58 286 68 096 12
082 19 893 59 290 69 1.04100 13
086 10.20 897 10.60 294 10.70 104 14
090 21 1.03901 61 298 71 108 15
094 22 905 62 1.04302 72 112 16
099 23 909 63 306 73 117 17
1.04103 24 914 64 311 74 121 18
107 25 918 65 315 75 125 19
111 26 922 66 319 76 129 11.20
115 27 926 67 323 77 133 22
119 28 930 68 327 78 137 23
123 29 934 69 331 79 141 24
128 10.30 938 10.71 335 10.80 146 25
132 31 942 72 340 81 150 26
136 32 947 73 344 82 154 27
140 33 951 74 348 83 158 28
144 34 955 75 352 84 162 29
148 35 959 76 356 85 166 11.30
152 36 963 77 361 86 171 31
157 37 967 78 365 87 175 32
161 38 971 79 369 88 179 33
165 39 976 10.80 373 89 183 35
169 10.40 980 81 377 10.90 187 36
173 41 984 82 381 91 191 37
177 42 988 84 386 92 196 38
182 43 992 85 390 93 1.04200 39
186 44 996 86 394 94 204 11.40
190 45 1.04000 87 398 95 208 41
194 46 005 88 1.04402 96 212 42
198 47 009 89 406 97 216 43
1.04202 48 013 10.90 411 98 220 44
207 49 017 91 415 99 225 45
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Table 3. Egin % Plato (continued)

MS 597:2007

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.04419 11.00 S$1.04229 11.47 1.04628 11.50 1.04437 11.01
423 01 233 48 632 51 441 02
427 02 237 49 636 52 445 03
431 03 241 11.50 640 53 450 04
436 04 245 51 645 54 454 05
440 05 250 52 649 55 458 06
444 06 254 53 653 56 462 08
448 07 258 54 657 57 466 09
452 08 262 55 661 58 470 12.10
456 09 266 56 665 59 475 11
461 11.10 270 57 670 11.60 479 12
465 11 275 58 674 61 483 13
469 12 279 11.60 678 62 487 14
473 13 283 61 682 63 491 15
477 14 287 62 686 64 496 16
482 15 291 63 691 65 1.04500 17
486 16 295 64 695 66 504 19
490 17 1.04300 65 699 67 508 12.20
494 18 304 66 1.04703 68 512 21
498 19 308 67 707 69 516 22
1.04502 11.20 312 68 712 11.70 521 23
507 21 316 69 716 71 525 24
511 22 320 11.70 720 72 529 25
515 23 325 72 724 73 533 26
519 24 329 73 728 74 537 27
523 25 333 74 733 75 542 28
528 26 337 75 737 76 546 29
532 27 341 76 741 77 550 12.31
536 28 345 77 745 78 554 32
540 29 350 78 749 79 558 33
544 11.30 354 79 754 11.80 563 34
548 31 358 11.80 758 81 567 35
553 32 362 81 762 82 571 36
557 33 366 82 766 83 575 37
561 34 370 84 770 84 579 38
565 35 375 85 775 85 583 39
569 36 379 86 779 86 588 12.40
573 37 383 87 783 87 592 42
578 38 387 88 787 88 596 43
582 39 391 89 791 89 1.04600 44
586 11.40 395 11.90 796 11.90 604 45
590 41 1.01100 91 1.04800 91 608 46
594 42 404 92 804 92 613 47
599 43 408 93 808 93 617 48
1.04603 44 412 94 812 94 621 49
607 45 416 96 817 95 625 12.50
611 46 420 97 821 96 629 51
615 47 425 98 825 97 634 52
619 48 429 99 829 98 638 54
624 49 433 12.00 833 99 642 55
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MS 597:2007

Table 3. Egin % Plato (continued)

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.04838 12.00 1.04646 12.56 1.05048 12.50 1.04856 13.11
842 01 650 57 052 51 860 12
846 02 655 58 056 52 864 13
850 03 659 59 061 53 869 14
854 04 663 12.60 065 54 873 15
859 05 667 61 069 55 877 16
863 06 671 62 073 56 881 17
867 07 676 63 077 57 885 18
871 08 680 65 082 58 890 13.20
875 09 684 66 086 59 894 21
880 12.10 688 67 090 12.60 898 22
884 11 692 68 094 61 1.04902 23
888 12 696 69 099 62 906 24
892 13 1.04701 12.70 1.05103 63 911 25
896 14 705 71 107 64 915 26
1.04901 15 709 72 111 65 919 27
905 16 713 73 115 66 923 28
909 17 717 74 120 67 927 29
913 18 722 76 124 68 932 13.31
917 19 726 77 128 69 936 32
922 12.20 730 78 132 12.70 940 33
926 21 734 79 137 71 944 34
930 22 738 12.80 141 72 949 35
934 23 743 81 145 73 953 36
938 24 747 82 149 74 957 37
943 25 751 83 153 75 961 38
947 26 755 84 158 76 965 39
951 27 759 85 162 77 970 13.40
955 28 764 86 166 78 974 42
960 29 768 88 170 79 978 43
964 12.30 772 89 175 12.80 982 44
968 31 776 12.90 179 81 986 45
972 32 780 91 183 82 991 46
976 33 785 92 187 83 995 47
981 34 789 93 191 84 999 48
985 35 793 94 196 85 1.05003 49
989 36 797 95 1.05200 86 007 13.50
993 37 1.04801 96 204 87 012 52
997 38 806 97 208 88 016 53
1.05002 39 810 99 213 89 020 54
006 12.40 814 13.00 217 12.90 024 55
010 41 818 01 221 91 029 56
014 42 822 02 225 92 033 57
018 43 827 03 229 93 037 58
023 44 831 04 234 94 041 59
027 45 835 05 238 95 045 13.60
031 46 839 06 242 96 050 61
035 47 843 07 246 97 054 63
039 48 848 08 251 98 058 64
044 49 852 13.10 255 99 062 65
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Table 3. Egin % Plato (continued)

MS 597:2007

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.05259 13.00 1.05067 13.66 1.05471 13.50 1.05278 14.21
263 01 071 67 475 51 282 22
268 02 075 68 480 52 286 23
272 03 079 69 484 53 291 25
276 04 083 13.70 488 54 295 26
280 05 088 71 492 55 299 27
285 06 092 73 497 56 1.05303 28
289 07 096 74 1.05501 57 307 29
293 08 1.05100 75 505 58 312 14.30
297 09 104 76 509 59 316 31
1.05301 13.10 109 77 514 13.60 320 32
306 11 113 78 518 61 324 33
310 12 117 79 522 62 329 35
314 13 121 13.80 526 63 333 36
318 14 126 81 531 64 337 37
323 15 130 82 535 65 341 38
327 16 134 84 539 66 346 39
331 17 138 85 543 67 350 14.40
335 18 143 86 548 68 354 41
340 19 147 87 552 69 358 42
344 13.20 151 88 556 13.70 363 43
348 21 155 89 560 71 367 45
352 22 159 13.90 565 72 371 46
357 23 164 91 569 73 375 47
361 24 168 92 573 74 380 48
365 25 172 94 577 75 384 49
369 26 176 95 582 76 388 14.50
374 27 181 96 586 77 392 51
378 28 185 97 590 78 397 52
382 29 189 98 594 79 1.05401 53
386 13.30 193 99 599 13.80 405 55
391 31 198 14.00 1.05603 81 409 56
395 32 1.05202 01 607 82 414 57
399 33 206 02 611 83 418 58
1.05403 34 210 04 616 84 422 59
408 35 214 05 620 85 426 14.60
412 36 219 06 624 86 431 61
416 37 223 07 628 87 435 62
420 38 227 08 633 88 439 63
424 39 231 09 637 89 443 65
429 13.40 236 14.10 641 13.90 448 66
433 41 240 11 646 91 432 67
437 42 244 12 650 92 456 68
441 43 248 13 654 93 460 69
446 44 252 14 658 94 465 14.70
450 45 257 15 663 95 469 71
454 46 261 16 667 96 473 72
458 47 265 17 671 97 477 74
463 48 269 18 675 98 482 75
467 49 274 19 680 99 486 76
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MS 597:2007

Table 3. Erin % Plato (continued))

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.05684 14.00 1.05490 14.77 1.05897 14.50 1.05703 15.33
688 01 494 78 1.05902 51 707 34
692 02 499 79 906 52 711 35
697 03 1.05503 14.80 910 53 716 36
1.05701 04 507 81 915 54 720 37
705 05 511 82 919 55 724 38
709 06 516 84 923 56 728 39
714 07 520 85 927 57 733 15.41
718 08 524 86 932 58 737 42
722 09 528 87 936 59 741 43
727 14.10 533 88 940 14.60 746 44
731 11 537 89 944 61 750 45
735 12 541 14.90 949 62 754 46
739 13 545 91 953 63 758 47
744 14 550 92 957 64 763 48
748 15 554 94 962 65 767 49
752 16 558 95 966 66 771 15.51
756 17 562 96 970 67 775 52
761 18 567 97 974 68 780 53
765 19 571 98 979 69 784 54
769 14.20 575 99 983 14.70 788 55
773 21 579 15.00 987 71 792 56
778 22 584 01 992 72 797 57
782 23 588 03 996 73 1.05801 58
786 24 592 04 1.06000 74 805 15.60
791 25 596 05 004 75 810 61
795 26 1.05601 06 009 76 814 62
799 27 605 07 013 77 818 63
1.05803 28 609 08 017 78 822 64
808 29 613 09 022 79 827 65
812 14.30 618 15.10 026 14.80 831 66
816 31 622 11 030 81 35 67
820s 32 626 13 034 82 840 69
825 33 630 14 039 83 844 15.70
829 34 635 15 043 84 848 71
833 35 639 16 047 85 852 72
837 36 643 17 052 86 857 73
842 37 647 18 056 87 861 74
846 38 652 19 060 88 865 75
850 39 656 15.20 064 89 869 76
855 14.40 660 22 069 14.90 874 78
859 41 664 23 073 91 878 79
863 42 669 24 077 92 882 15.80
867 43 673 25 082 93 887 81
872 44 677 26 086 94 891 82
876 45 682 27 090 95 895 83
880 46 686 28 094 96 899 84
885 47 690 29 099 97 1.05904 85
889 48 694 15.30 1.06103 98 908 87
893 49 699 32 107 99 912 88
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Table 3. Egin % Plato (continued)

MS 597:2007

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at20°C at 20 °C
1 2 3 4 1 2 3 4
1.06112 15.00 1.05917 15.89 1.06327 15.50 1.06131 16.45
116 01 921 15.90 331 51 135 46
120 02 925 91 335 52 139 47
125 03 929 92 340 53 144 48
129 04 934 93 344 54 148 16.50
133 05 938 94 348 55 152 51
137 06 942 95 352 56 157 52
142 07 946 97 357 57 161 53
146 08 951 98 361 58 165 54
150 09 955 99 365 59 170 55
155 15.10 959 16.00 370 15.60 174 56
159 11 964 01 374 61 178 57
163 12 968 02 378 62 182 59
167 13 972 03 383 63 187 16.60
172 14 976 04 387 64 191 61
176 15 981 06 391 65 195 62
180 16 985 07 396 66 1.06200 63
185 17 989 08 1.06400 67 204 64
189 18 994 09 404 68 208 65
193 19 998 16.10 409 69 213 66
198 15.20 1.06002 11 413 15.70 217 68
1.06202 21 006 12 417 71 221 69
206 22 011 13 421 72 225 16.70
211 23 015 15 426 73 230 71
215 24 019 16 430 74 234 72
219 25 024 17 434 75 238 73
223 26 028 18 439 76 243 74
228 27 032 19 443 77 247 76
232 28 037 16.20 447 78 251 77
236 29 041 21 452 79 256 78
241 15.30 045 22 456 15.80 260 79
245 31 049 24 460 81 264 16.80
249 32 054 25 465 82 268 81
254 33 058 26 469 83 273 82
258 34 062 27 473 84 277 83
262 35 067 28 478 85 281 85
266 36 071 29 482 86 286 86
271 37 075 16.30 486 87 290 87
275 38 079 32 491 88 294 88
279 39 084 33 495 89 299 89
284 15.40 088 34 499 15.90 1.06303 16.90
288 41 092 35 1.06504 91 307 91
292 42 097 36 508 92 312 92
297 43 1.06101 37 512 93 316 94
1.06301 44 105 38 516 94 320 95
305 45 109 39 521 95 324 96
309 46 114 16.41 525 96 329 97
314 47 118 42 529 97 333 98
318 48 122 43 534 98 337 99
322 49 127 44 538 99 342 17.00
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MS 597:2007

Table 3. Egin % Plato (continued)

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.06542 16.00 1.06346 17.02 1.06759 16.50 1.06562 17.58
547 01 350 03 764 51 566 59
551 02 355 04 768 52 571 17.61
555 03 359 05 772 53 575 62
560 04 363 06 777 54 579 63
564 05 368 07 781 55 584 64
568 06 372 08 785 56 588 65
573 07 376 09 790 57 592 66
578 08 381 17.11 794 58 597 67
581 09 385 12 798 59 1.06601 69
586 16.10 389 13 1.06803 16.60 605 17.70
590 11 394 14 807 61 610 71
594 12 398 15 811 62 614 72
599 13 1.06402 16 816 63 618 73
1.06603 14 406 17 820 64 623 74
607 15 411 19 824 65 627 75
612 16 415 17.20 829 66 631 76
616 17 419 21 833 67 636 78
620 18 424 22 837 68 640 79
625 19 428 23 842 69 644 17.80
629 16.20 432 24 846 16.70 649 81
633 21 437 25 850 71 653 82
638 22 441 26 855 72 657 83
642 23 445 28 859 73 662 84
646 24 450 29 863 74 666 86
651 25 454 17.30 868 75 670 87
655 26 458 31 872 76 675 88
659 27 463 32 877 77 679 89
664 28 467 33 881 78 683 17.90
668 29 471 34 885 79 688 91
672 16.30 476 36 890 16.80 692 92
677 31 480 37 894 81 696 94
681 32 484 38 898 82 1.06701 95
685 33 489 39 1.06903 83 705 96
690 34 493 17.40 907 84 709 97
694 35 497 41 911 85 714 98
698 36 1.06502 42 916 86 718 99
1.06703 37 506 44 920 87 722 18.00
707 38 510 45 924 88 727 02
711 39 514 46 929 89 731 03
716 16.40 519 47 933 16.90 736 04
720 41 523 48 937 91 740 05
724 42 527 49 942 92 744 06
729 43 532 17.50 946 93 749 07
733 44 536 51 951 94 753 08
737 45 540 53 955 95 757 18.10
742 46 545 54 959 96 762 11
746 47 549 55 964 97 766 12
750 48 553 56 968 98 770 13
755 49 558 57 972 99 775 14
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Table 3. Egin % Plato (continued)

MS 597:2007

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at20°C at 20 °C
1 2 3 4 1 2 3 4
1.06977 17.00 1.06779 18.15 1.07195 17.50 1.06996 18.72
981 01 783 16 199 51 1.07001 74
985 02 788 18 1.07204 52 005 75
990 03 792 19 208 53 009 76
994 04 796 18.20 212 54 014 77
998 05 1.06801 21 217 55 018 78
1.07003 06 805 22 221 56 023 79
007 07 809 23 225 57 027 18.80
011 08 814 24 230 58 031 82
016 09 818 26 234 59 036 83
020 17.10 822 27 238 17.60 040 84
025 11 827 28 243 61 044 85
029 12 831 29 247 62 049 86
033 13 835 18.30 252 63 053 87
038 14 840 31 256 64 057 88
042 15 844 32 260 65 062 18.90
046 16 848 34 265 66 066 91
051 17 853 35 269 67 071 92
055 18 857 36 273 68 075 93
059 19 861 37 278 69 079 94
064 17.20 866 38 282 17.70 084 95
068 21 870 39 287 71 088 97
073 22 875 18.40 291 72 092 98
077 23 879 42 295 73 097 99
081 24 883 43 1.07300 74 1.07101 19.00
086 25 888 44 304 75 105 01
090 26 892 45 309 76 110 02
094 27 896 46 313 77 114 03
099 28 1.06901 47 317 78 119 05
1.07103 29 905 48 322 79 123 06
107 17.30 909 18.50 326 17.80 127 07
112 31 194 51 330 81 132 08
116 32 918 52 335 82 136 09
121 33 822 53 339 83 140 19.10
125 34 827 54 344 84 145 1"
129 35 831 55 348 85 149 13
134 36 935 56 352 86 154 14
138 37 940 58 357 87 158 15
142 38 944 59 361 88 162 16
147 39 949 18.60 366 89 167 17
151 17.40 953 61 370 17.90 171 18
156 41 957 62 374 91 175 19.20
160 42 962 63 379 92 180 21
164 43 966 64 383 93 184 22
169 44 970 66 387 94 188 23
173 45 975 67 392 95 193 24
177 46 979 68 396 96 197 25
182 47 983 69 1.07401 97 1.07202 26
186 48 988 18.70 405 98 206 28
190 49 992 71 409 99 210 29
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MS 597:2007

Table 3. Egin % Plato (continued)

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.07414 18.00 1.07215 19.30 1.07633 18.50 1.07434 19.88
418 01 219 31 638 51 438 89
423 02 223 32 642 52 443 19.90
427 03 228 33 647 53 447 91
431 04 232 34 651 54 451 92
436 05 237 36 655 55 456 93
440 06 241 37 660 56 460 94
444 07 245 38 664 57 465 96
449 08 250 39 669 58 469 97
453 09 254 19.40 673 59 473 98
458 18.10 259 41 678 18.60 478 99
462 11 263 43 682 61 482 20.00
466 12 267 44 686 62 487 01
471 13 272 45 691 63 491 03
475 14 276 46 695 64 495 04
480 15 280 47 1.07700 65 1.07500 05
484 16 285 48 704 66 504 06
488 17 289 49 708 67 509 07
493 18 294 19.51 713 68 513 08
497 19 298 52 717 69 517 20.10
1.07502 18.20 1.07302 53 722 18.70 522 11
506 21 307 54 726 71 526 12
510 22 311 55 730 72 531 13
515 23 315 56 735 73 535 14
519 24 320 58 739 74 539 15
524 25 324 59 744 75 544 16
528 26 329 19.60 748 76 548 18
532 27 333 61 753 77 553 19
537 28 337 62 757 78 557 20.20
541 29 342 63 761 79 561 21
546 18.30 346 64 766 18.80 566 22
550 31 350 65 770 81 570 23
554 32 355 67 775 82 575 25
559 33 359 68 779 83 579 26
563 34 364 69 783 84 583 27
568 35 368 19.70 788 85 588 28
572 36 372 71 792 86 592 29
576 37 377 73 797 87 597 20.30
581 38 381 74 1.07801 88 1.07601 32
585 39 386 75 805 89 605 33
590 18.40 390 76 810 18.90 610 34
594 41 394 77 814 91 614 35
598 42 399 78 819 92 619 36
1.07603 43 1.07403 79 823 93 623 37
607 44 408 19.81 828 94 627 38
612 45 412 82 832 95 632 20.40
616 46 416 83 836 96 636 41
620 47 421 84 841 97 641 42
625 48 425 85 845 98 645 43
629 49 429 86 850 99 649 44
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Table 3. Egin % Plato (continued)

MS 597:2007

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.07854 19.00 1.07654 20.45 1.08075 19.50 1.07874 21.04
858 01 658 47 080 51 879 05
863 02 663 48 084 52 883 06
867 03 667 49 089 53 888 07
872 04 671 20.50 093 54 892 08
876 05 676 51 098 55 897 09
881 06 680 52 1.08102 56 1.07901 21.11
885 07 685 54 106 57 905 12
889 08 689 55 111 58 910 13
894 09 693 56 115 59 914 14
898 19.10 698 57 120 19.60 919 15
1.07903 11 1.07702 58 124 61 923 16
907 12 707 59 129 62 928 18
912 13 711 20.61 133 63 932 19
916 14 715 62 138 64 936 21.20
920 15 720 63 142 65 941 21
925 16 724 64 146 66 945 22
929 17 729 65 151 67 950 23
934 18 733 66 155 68 954 25
938 19 737 67 160 69 958 26
942 19.20 742 69 164 19.70 963 27
947 21 746 20.70 169 71 967 28
951 22 751 71 173 72 972 29
956 23 755 72 177 73 976 21.30
960 24 760 73 182 74 981 32
965 25 764 74 186 75 985 33
969 26 768 76 191 76 989 34
973 27 773 77 195 77 994 35
978 28 777 78 1.08200 78 998 36
982 29 782 79 204 79 1.08003 37
987 19.30 786 20.80 209 19.80 007 39
991 31 790 81 213 81 012 21.40
996 32 795 83 217 82 016 41
1.08000 33 799 84 222 83 020 42
004 34 1.07804 85 226 84 025 43
009 35 808 86 231 85 029 44
013 36 813 87 235 86 034 46
018 37 817 88 240 87 038 47
022 38 821 20.90 244 88 043 48
027 39 826 91 249 89 047 49
031 19.40 830 92 253 19.90 052 21.50
035 41 835 93 257 91 056 51
040 42 839 94 262 92 060 53
044 43 843 95 266 93 065 54
049 44 848 97 271 94 069 55
053 45 852 98 275 95 074 56
058 46 857 99 280 96 078 57
062 47 861 21.00 284 97 083 58
067 48 866 01 289 98 087 21.60
071 49 870 02 293 99 091 61
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MS 597:2007

Table 3. Egin % Plato (continued)

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.08298 20.00 1.08096 21.62 1.08521 20.50 1.08318 22.21
1.08302 01 1.08100 63 525 51 323 22
306 02 105 64 529 52 327 23
311 03 109 65 534 53 332 24
315 04 114 67 538 54 336 25
320 05 118 68 543 55 341 26
324 06 123 69 547 56 345 28
329 07 127 21.70 552 57 349 29
333 08 131 71 556 58 354 22.30
338 09 136 72 561 59 358 31
342 20.10 140 74 565 20.60 363 32
347 11 145 75 570 61 367 33
351 12 149 76 574 62 372 35
355 13 154 77 579 63 376 36
360 14 158 78 583 64 381 37
364 15 163 79 588 65 385 38
369 16 167 21.81 592 66 390 39
373 17 171 82 597 67 394 22.41
378 18 176 83 1.08601 68 398 42
382 19 180 84 605 69 1.08403 43
387 20.20 185 85 610 20.70 407 44
391 21 189 87 614 71 412 45
396 22 194 88 619 72 416 46
1.08400 23 198 89 623 73 421 48
405 24 1.08203 21.90 628 74 425 49
409 25 207 91 632 75 430 22.50
413 26 211 92 637 76 434 51
418 27 216 94 641 77 439 52
422 28 220 95 646 78 443 53
427 29 225 96 650 79 448 55
431 20.30 229 97 655 20.80 452 56
436 31 234 98 659 81 456 57
440 32 238 99 664 82 461 58
445 33 243 22.01 668 83 465 59
449 34 247 02 673 84 470 22.61
454 35 251 03 677 85 474 62
458 36 256 04 682 86 479 63
462 37 260 05 686 87 483 64
467 38 265 06 691 88 488 65
471 39 269 08 695 89 492 66
476 20.40 274 09 1.08700 20.90 497 68
480 41 278 22.10 704 91 1.08501 69
485 42 283 11 709 92 506 22.70
489 43 287 12 713 93 510 71
494 44 292 13 717 94 515 72
498 45 296 15 722 95 519 73
1.08503 46 1.08300 16 726 96 524 75
507 47 305 17 731 97 528 76
512 48 309 18 735 98 532 77
516 49 314 19 740 99 537 78

50

© STANDARDS MALAYSIA 2007 — All rights reserved




Table 3. Erin % Plato (continued))

MS 597:2007

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.08744 21.00 1.08541 22.79 1.08969 21.50 1.08765 23.38
749 01 546 22.81 973 51 770 23.40
753 02 550 82 978 52 774 41
758 03 555 83 982 53 779 42
762 04 559 84 987 54 783 43
767 05 564 85 991 55 788 44
771 06 568 86 996 56 792 46
776 07 573 88 1.09000 57 797 47
780 08 577 89 005 58 1.08801 48
785 09 582 22.90 009 59 806 49
789 21.10 586 91 014 21.60 810 23.50
794 11 591 92 018 61 815 51
798 12 595 94 023 62 819 53
1.08803 13 1.08600 95 027 63 824 54
807 14 604 96 032 64 828 55
812 15 609 97 036 65 833 56
816 16 613 98 041 66 837 57
821 17 617 99 045 67 842 59
825 18 622 23.01 050 68 846 23.60
830 19 626 02 054 69 851 61
834 21.20 631 03 059 21.70 855 62
839 21 635 04 063 71 860 63
843 22 640 05 068 72 864 65
848 23 644 07 072 73 869 66
852 24 649 08 077 74 873 67
857 25 653 09 081 75 878 68
861 26 658 23.10 086 76 882 69
866 27 662 11 090 77 887 23.70
870
875 29 671 14 1.09100 79 896 73
879 21.30 676 15 104 21.80 1.08900 74
884 31 680 16 109 81 905 75
888 32 685 17 113 82 909 76
893 33 689 18 118 83 914 78
897 34 694 23.20 122 84 918 79
1.08902 35 698 21 127 85 923 23.80
906 36 1.08703 22 131 86 927 81
911 37 707 23 136 87 932 82
915 38 712 24 140 88 936 84
920 39 716 25 145 89 941 85
924 21.40 721 27 149 21.90 945 86
928 41 725 28 154 91 950 87
933 42 729 29 158 92 954 88
937 43 734 23.30 163 93 959 89
942 44 738 31 167 94 963 23.91
946 45 743 33 172 95 968 92
951 46 747 34 176 96 972 93
955 47 752 35 181 97 977 94
960 48 756 36 185 98 981 95
964 49 761 37 190 99 986 97
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MS 597:2007

Table 3. Egin % Plato (continued)

Specific Weight Specific Weight Specific Weight % Specific Weight
gravity % g in gravity P volume % gravity gin100g gravity volume %
20/20 °C 100 g % 20/4 °C gin100ml | 20/20 °C % Plato P20/4°C g in 100 mi
Plato at 20 °C at20 °C
1 2 3 4 1 2 3 4
1.08744 21.00 1.08541 22.79 1.08969 21.50 1.08765 23.38
749 01 546 22.81 973 51 770 23.40
753 02 550 82 978 52 774 41
758 03 555 83 982 53 779 42
762 04 559 84 987 54 783 43
767 05 564 85 991 55 788 44
771 06 568 86 996 56 792 46
776 07 573 88 1.09000 57 797 47
780 08 577 89 005 58 1.08801 48
785 09 582 22.90 009 59 806 49
789 21.10 586 91 014 21.60 810 23.50
794 11 591 92 018 61 815 51
798 12 595 94 023 62 819 53
1.08803 13 1.08600 95 027 63 824 54
807 14 604 96 032 64 828 55
812 15 609 97 036 65 833 56
816 16 613 98 041 66 837 57
821 17 617 99 045 67 842 59
825 18 622 23.01 050 68 846 23.60
830 19 626 02 054 69 851 61
834 21.20 631 03 059 21.70 855 62
839 21 635 04 063 71 860 63
843 22 640 05 068 72 864 65
848 23 644 07 072 73 869 66
852 24 649 08 077 74 873 67
857 25 653 09 081 75 878 68
861 26 658 23.10 086 76 882 69
866 27 662 11 090 77 887 23.70
870
875 29 671 14 1.09100 79 896 73
879 21.30 676 15 104 21.80 1.08900 74
884 31 680 16 109 81 905 75
888 32 685 17 113 82 909 76
893 33 689 18 118 83 914 78
897 34 694 23.20 122 84 918 79
1.08902 35 698 21 127 85 923 23.80
906 36 1.08703 22 131 86 927 81
911 37 707 23 136 87 932 82
915 38 712 24 140 88 936 84
920 39 716 25 145 89 941 85
924 21.40 721 27 149 21.90 945 86
928 41 725 28 154 91 950 87
933 42 729 29 158 92 954 88
937 43 734 23.30 163 93 959 89
942 44 738 31 167 94 963 23.91
946 45 743 33 172 95 968 92
951 46 747 34 176 96 972 93
955 47 752 35 181 97 977 94
960 48 756 36 185 98 981 95
964 49 761 37 190 99 986 97
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Table 4. Correction factors b and g~

MS 597:2007

P-Es Alcohol factors for the
P-En 1 Apparent Actual Difference in
Original gravity Attenuation P - Es attenuation P - En attenuation attenuation
quotient
=p =q =a =b =cC
1 0.221 0.3983 0.4864 2.2010
2 0.4001 0.4889 2.2024
3 0.223 0.4018 0.4915 2.2041
4 0.224 0.4036 0.4941 2.2058
5 0.225 0.4054 0.4967 2.2076
6 0.226 0.4073 0.4993 2.2096
7 0.227 0.4091 0.5020 2.2116
8 0.228 0.4110 0.5047 2.2137
9 0.229 0.4129 0.5074 2.2160
10 0.230 0.4148 0.5102 2.2184
11 0.231 0.4167 0.5130 2.2209
12 0.232 0.4187 0.5158 2.2234
13 0.233 0.4206 0.5187 2.2262
14 0.234 0.4226 0.5216 2.2290
15 0.235 0.4246 0.5245 2.2319
16 0.236 0.4267 0.5274 2.2350
17 0.237 0.4288 0.5304 2.2381
18 0.238 0.4309 0.5334 2.2414
19 0.239 0.4330 0.5365 2.2448
20 0.240 0.4351 0.5396 2.2483
21 0.241 0.4373 0.5427 2.2519
22 0.242 0.4395 0.5458 2.2557
23 0.243 0.4417 0.5490 2.2595
24 0.244 0.4439 0.5523 2.2636
25 0.245 0.4462 0.5555 2.2677
26 0.246 0.4485 0.5589 2.2719
27 0.247 0.4508 0.5622 2.2763
28 0.248 0.4532 0.5656 2.2808
29 0.249 0.4556 0.5690 2.2854
30 0.250 0.4580 0.5725 2.2902
NOTE: g — Values and alcohol factors in accordance with Balling
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MS 597:2007

Table 5. ain % weight (9/1009)

Specific Weight % Specific Weight Specific Weight Specific Weight %
gravity gravity % gravity % gravity
20/20 °C 20/20 °C 20/20 °C 20/20 °C
1 2 1 2 1 2 1 2
1.00000 0.00 0.99907 0.50 0.99813 1.00 0.99723 1.50
0.99998 1 05 1 12 1 21 1
96 2 03 2 10 2 19 2
94 3 01 3 08 3 17 3
93 4 0.09989 4 06 4 15 4
91 5 97 5 04 5 14 5
89 6 95 6 03 6 12 6
87 7 94 7 01 7 10 7
85 8 92 8 0.99799 8 08 8
83 9 90 9 97 9 06 9
0.99981 0.10 0.99888 0.60 0.99795 1.10 0.99705 1.60
79 1 86 1 93 1 03 1
78 2 84 2 92 2 01 2
76 3 82 3 90 3 0.99699 3
74 4 81 4 88 4 97 4
72 5 79 5 86 5 95 5
70 6 77 6 84 6 94 6
68 7 75 7 83 7 92 7
66 8 73 8 81 8 90 8
65 9 71 9 79 9 88 9
0.99963 0.20 0.99869 0.70 0.99777 1.20 0.99686 1.70
61 1 68 1 75 1 85 1
59 2 66 2 73 2 83 2
57 3 64 3 72 3 79 3
55 4 62 4 70 4 77 4
53 5 60 5 68 5 76 5
51 6 58 6 66 6 74 6
50 7 56 7 64 7 72 7
48 8 54 8 63 8 70 8
46 9 53 9 61 9 69 9
0.99944 0.30 0.99851 0.80 0.99759 1.30 0.99668 1.80
42 1 49 1 57 1 66 1
40 2 47 2 55 2 65 2
38 3 45 3 54 3 63 3
37 4 43 4 52 4 61 4
35 5 41 5 50 5 59 5
33 6 40 6 48 6 57 6
31 7 38 7 46 7 56 7
29 8 36 8 44 8 54 8
27 9 34 9 43 9 52 9
0.99925 0.40 0.99832 0.90 0.99741 1.40 0.99650 1.90
23 1 30 1 39 1 48 1
22 2 28 2 37 2 47 2
20 3 26 3 35 3 45 3
18 4 25 4 34 4 43 4
16 5 23 5 32 5 41 5
14 6 21 6 30 6 39 6
12 7 19 7 28 7 37 7
10 8 17 8 26 8 36 8
09 9 15 9 25 9 34 9
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Table 5. ain % weight (g/100g) (continued)

Specific Weight % Specific Weight Specific Weight Specific Weight %
gravity gravity % gravity % gravity
20/20 °C 20/20 °C 20/20 °C 20/20 °C
1 2 1 2 1 2 1 2
0.99632 2.00 0.99544 2.50 0.99456 3.00 0.99371 3.50
30 1 42 1 54 1 69 1
28 2 40 2 52 2 68 2
27 3 39 3 51 3 66 3
25 4 37 4 49 4 64 4
23 5 35 5 47 5 62 5
21 6 33 6 45 6 61 6
20 7 31 7 44 7 59 7
18 8 30 8 42 8 57 8
16 9 28 9 40 9 56 9
0.99614 2.10 0.99526 2.60 0.99439 3.10 0.99354 3.60
13 1 24 1 37 1 52 1
11 2 23 2 35 2 51 2
09 3 21 3 34 3 49 3
07 4 19 4 32 4 47 4
06 5 17 5 30 5 46 5
04 6 16 6 29 6 44 6
02 7 14 7 27 7 42 7
00 8 12 8 25 8 40 8
0.99598 9 10 9 23 9 39 9
0.99577 2.20 0.99509 2.70 0.99422 3.20 0.99337 3.70
95 1 07 1 20 1 35 1
93 2 05 2 18 2 34 2
91 3 03 3 17 3 32 3
90 4 01 4 15 4 30 4
88 5 00 5 13 5 29 5
86 6 0.99498 6 12 6 27 6
84 7 96 7 10 7 25 7
83 8 94 8 08 8 24 8
81 9 93 9 07 9 22 9
0.99579 2.30 0.99491 2.80 0.99405 3.30 0.99320 3.80
77 1 89 1 03 1 18 1
76 2 87 2 01 2 17 2
74 3 86 3 00 3 15 3
72 4 84 4 0.99398 4 13 4
70 5 82 5 96 5 12 5
69 6 80 6 95 6 10 6
67 7 79 7 93 7 08 7
65 8 77 8 91 8 07 8
63 9 75 9 90 9 05 9
0.99561 2.40 0.99473 2.90 0.99388 3.40 0.99303 3.90
60 1 72 1 86 1 02 1
58 2 70 2 85 2 00 2
56 3 68 3 83 3 0.99298 3
54 4 66 4 81 4 96 4
53 5 64 5 79 5 95 5
51 6 63 6 78 6 93 6
49 7 61 7 76 7 91 7
47 8 59 8 74 8 90 8
46 9 57 9 73 9 88 9
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Table 5. ain % weight (9/1009g), (continued)

Specific Weight % Specific Weight Specific Weight Specific Weight %
gravity gravity % gravity % gravity
20/20 °C 20/20 °C 20/20 °C 20/20 °C
1 2 1 2 1 2 1 2
0.99286 4.00 0.99204 4.50 0.99122 5.00 0.99042 5.50
85 1 02 1 20 1 40 1
83 2 01 2 19 2 39 2
81 3 0.99199 3 17 3 37 3
80 4 98 4 16 4 35 4
78 5 96 5 14 5 34 5
76 6 94 6 12 6 32 6
75 7 93 7 11 7 31 7
73 8 91 8 09 8 29 8
71 9 89 9 08 9 27 9
0.99270 4.10 0.99188 4.60 0.99106 5.10 0.99026 5.60
68 1 86 1 04 1 24 1
67 2 84 2 03 2 23 2
65 3 83 3 01 3 21 3
63 4 81 4 0.99099 4 19 4
62 5 79 5 98 5 18 5
60 6 78 6 96 6 16 6
58 7 76 7 95 7 15 7
57 8 75 8 93 8 13 8
55 9 73 91 9 11 9
0.99253 4.20 0.99171 4.70 0.99090 5.20 0.99010 5.70
52 1 70 1 88 1 08 1
50 2 68 2 87 2 06 2
48 3 66 3 85 3 05 3
47 4 65 4 83 4 03 4
45 5 63 5 82 5 02 5
44 6 61 6 80 6 00 6
42 7 60 7 79 7 0.98998 7
40 8 58 8 77 8 97 8
39 9 56 9 75 9 95 9
0.99237 4.30 0.99155 4.80 0.999074 5.30 0.98994 5.80
35 1 53 1 72 1 92 1
34 2 52 2 71 2 90 2
32 3 50 3 69 3 89 3
30 4 48 4 67 4 87 4
29 5 47 5 66 5 86 5
27 6 45 6 64 6 84 6
25 7 43 7 63 7 82 7
24 8 42 8 61 8 81 8
22 9 40 9 59 9 79 9
0.99221 4.40 0.99138 4.90 0.99058 5.40 0.98978 5.90
19 1 37 1 56 1 76 1
17 2 35 2 55 2 74 2
16 3 33 3 53 3 73 3
14 4 32 4 51 4 71 4
12 5 30 5 50 5 70 5
1" 6 29 6 48 6 68 6
09 7 27 7 47 7 66 7
07 8 25 8 45 8 65 8
06 9 24 9 43 9 63
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Table 5. ain % weight (g9/100g), (continued)

Specific | Weight % | Specific | Weight | Specific | Weight | Specific | Weight %
gravity gravity % gravity % gravity
20/20 °C 20/20 °C 20/20 °C 20/20 °C
1 2 1 2 1 2 1 2
0.98962 6.00 0.98884 6.50 0.98807 7.00 0.98732 7.50
60 1 83 1 06 1 31 1
59 2 81 2 04 2 29 2
57 3 80 3 03 3 28 3
56 4 78 4 01 4 26 4
54 5 77 5 00 5 25 5
52 6 75 6 0.98798 6 23 6
51 7 74 7 97 7 22 7
49 8 72 8 95 8 20 8
48 9 71 9 94 9 19 9
0.98946 6.10 0.98869 6.60 0.98792 7.10 0.98717 7.60
45 1 67 1 91 1 16 1
43 2 66 2 89 2 14 2
42 3 64 3 88 3 13 3
40 4 63 4 86 4 11 4
38 5 61 5 85 5 10 5
37 6 60 6 83 6 08 6
35 7 58 7 82 7 07 7
34 8 57 8 80 8 05 8
32 9 55 9 79 9 04 9
0.98931 6.20 0.98854 6.70 0.98777 7.20 0.98702 7.70
29 1 52 1 76 1 00 1
28 2 50 2 74 2 0.98699 2
26 3 49 3 73 3 98 3
25 4 47 4 71 4 96 4
23 5 46 5 70 5 95 5
21 6 44 6 68 6 93 6
20 7 43 7 67 7 92 7
18 8 41 8 65 8 90 8
17 9 40 9 64 9 89 9
0.98915 6.30 0.98838 6.80 0.98762 7.30 0.98687 7.80
14 1 37 1 61 1 86 1
12 2 35 2 59 2 84 2
11 3 34 3 58 3 83 3
09 4 32 4 56 4 81 4
08 5 30 5 55 5 80 5
06 6 29 6 53 6 78 6
04 7 27 7 52 7 77 7
03 8 26 8 50 8 75 8
01 9 24 9 49 9 73 9
0.98900 6.40 0.98823 6.90 0.98747 7.40 0.98672 7.90
0.98898 1 21 1 46 1 70 1
97 2 20 2 44 2 69 2
95 3 18 3 43 3 67 3
94 4 17 4 41 4 66 4
92 5 15 5 40 5 64 5
91 6 13 6 38 6 63 6
89 7 12 7 37 7 61 7
88 8 10 8 35 8 60 8
86 9 09 9 34 9 58 9
0.98657 8.00
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Table 6. Volatile acid alcohol equivalent (% v/v)

VA 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0 0.00 0.01 0.01 0.02 0.02 0.03 0.03 0.04 | 0.04 | 0.04
1 0.05 0.05 0.06 0.06 0.06 0.07 0.07 0.08 | 0.08 | 0.08
2 0.09 0.09 0.10 0.10 0.11 0.11 0.12 0.12 | 012 | 0.13
3 0.13 0.14 0.15 0.15 0.15 0.16 0.16 0.17 | 017 | 0.18
4 0.18 0.19 0.19 0.19 0.20 0.20 0.21 0.21 | 0.22 | 0.22
5 0.23 0.23 0.24 0.24 0.24 0.25 0.25 0.26 | 0.26 | 0.27
6 0.27 0.28 0.28 0.29 0.29 0.30 0.30 0.31 | 0.31 | 0.31
7 0.32 0.32 0.33 0.33 0.34 0.34 0.35 0.35 | 0.35 | 0.36
8 0.36 0.37 0.38 0.38 0.38 0.39 0.39 0.40 | 040 | 0.41
9 0.41 0.42 0.42 0.42 0.43 0.43 0.44 0.44 | 044 | 045
10 0.45 0.46 0.46 0.46 0.47 0.48 0.48 0.49 | 049 | 049
11 0.50 0.50 0.51 0.51 0.52 0.52 0.53 0.53 | 0.53 | 0.54
12 0.54 0.55 0.55 0.55 0.56 0.56 0.57 0.58 | 0.58 | 0.59
13 0.59 0.60 0.60 0.60 0.61 0.61 0.62 0.62 | 0.62 | 0.63
14 0.63 0.64 0.12 0.64 0.65 0.65 0.66 0.67 | 0.67 | 0.68
15 0.68 0.69 0.69 0.70 0.70 0.70 0.71 0.71 | 0.71 | 0.72
16 0.72

VA 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0 0.00 0.01 0.01 0.02 0.03 0.03 0.04 0.05 | 0.05 | 0.05
1 0.06 0.07 0.07 0.07 0.08 0.09 0.09 0.10 | 0.10 | 0.10
2 0.11 0.12 0.12 0.13 0.14 0.14 0.15 0.16 | 0.16 | 0.16
3 0.13 0.18 0.18 0.18 0.19 0.20 0.20 0.21 | 0.22 | 0.22
4 0.23 0.24 0.24 0.24 0.25 0.26 0.26 0.27 | 0.28 | 0.28
5 0.29 0.30 0.30 0.30 0.31 0.32 0.32 0.33 | 0.33 | 0.34
6 0.34 0.35 0.35 0.36 0.37 0.37 0.38 0.39 | 0.39 | 0.39
7 0.40 0.41 0.41 0.42 0.43 0.43 0.44 0.45 | 045 | 045
8 0.46 0.47 0.47 0.47 0.48 0.49 0.49 0.50 | 0.51 | 0.51
9 0.52 0.53 0.53 0.53 0.54 0.55 0.55 0.56 | 0.56 | 0.57
10 0.57 0.58 0.59 0.59 0.59 0.60 0.61 0.61 | 0.61 | 0.62
11 0.63 0.63 0.64 0.65 0.65 0.66 0.67 0.67 | 0.67 | 0.68
12 0.69 0.69 0.70 0.70 0.71 0.71 0.72 0.73 | 0.73 | 0.74
13 0.75 0.75 0.76 0.76 0.77 0.77 0.78 0.79 | 0.79 | 0.79
14 0.80 0.81 0.15 0.81 0.82 0.83 0.83 0.84 | 0.85 | 0.85
15 0.86 0.87 1.67 0.88 1.69 0.89 0.89 1.72 | 0.90 | 0.91
16 0.91
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