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SRI_LANKA STANDARD
METHODS OF TEST FOR MILK AND MILK PRODUCTS
PART € : DETERMINATION OF SUGARS

FOREWORD

This Sri Lanka Standard was autherized for adoption and publicatiom by
the Council of the Sri Lanka Standards Institutiom on 1989-08-23,
after the draft, finalized by the Drafting Committee on Milk and Milk

Products, had been spproved by the Agricultural and Food Preoducts
Divisional Committee.

In order to¢ accommwodate the larpge number of test methods within the
scope of one standard, thie standard is published in several parts.

This standard forms Part 6 of Sri Lanka Standard methods of test for
milk and milk products.

The values used in this standaxrd are given ir ST units.
In reporting the result of & test o1 an analyrsis pade in accordence

with this standard, if the final value, obsexrved or calculated, is to
te rourded off, it sh:zll be donme in accordance with CS 102.

1 SCOPE

This part of the standard prescribes the methods of determination of

sugar contert of ice cream, milk ice, flavoured milk and sweetered
condensed milk.

2 REFERENCES

180 707 Milk products sampling.
¢S5 102 Presentation of numerical values.

3 SAMPLING

Test samples for the use in the tests specified in this part shall be
obtained in accordance with ISO 707.

T
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4 DETERMINATION OF SUGAR CONTENT OF ICE CREAM, MILK ICE AND FLAVOURED
MILK

4.1 Preparation of the samplé

Samples should be analysed inmed:iately after receipt. If this is not
poesible samples should be placed in & screw capped jar and stored at
a temperature below @ ©C. In the case of flavoured milk, samples

shall be kept st & ©C te 10 ©C. Samples shall nrot be tested afterx
24 hours. ‘

4.,1.1 Plagin ice cream and milk fece

Allow the sawmple to soften at room temperéture. Do not heat the
sample. Mix thotoughly by stirring with a spoon, egg beater or by
pouring back and forth lLetween beakers.

4.1.2 Ice cream with insoluble particles

Allow the sample to scften at room temperaturxe. Blend 100 g to 200 g
of the sample using & mixer (for about 10 minutes) until the insoluble
particles are firely divided.

4.1.3 Flavoured milk

Allow the sample to attgin room temperature. Mix thoroughly by
continuous slow inversions of the sample bottle ox by slowly pouring
back and forth between beakers.

4.2 Reagents

4.2.1 Stock solu_tion O_]D f?ext_r’ose,- weigh, to the nearest mj_llj_gram’l

about 2 g of arhydrous dextrpse ané dissolve it in 200 ml of water.
Erepare'this solution fresh every day.

4.2.2 Standard dextrose solution, dilute & kmown aliquot of the stock
soluticn of dextrose (4.2.1) with water to such @ concentration that
more than 15 ml but less than 5C ml of it will be required to reduce
all the copper in the Feblinmg's soluticn takem for titration (4.2.8).
Note the comcenmtration or arhydrouve dextrose in this solution as
milligrams per 100 ml (see Ncte). Prepare this solution fresh avery
day. .
NOTE

When 10 ml of Fehling's solution is taken for titration, a

standard dextrose solution containing 1.1 g/l to 3.7 g/l of
anhydrous dextrose is convenient for use.

4.2.3 Methylene blue indicator solution, giggelve 0.2 g of methylene
blve in water and dilvte to 100 ml.
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4.2.4 Zine acetate sclution, dissclve 21.9 g of zinc acetete,
zn(CyH309) 9 .2Hp0, in water and dilute te 100 ml.

4.2.5 Potassium ferrocyanide solution, dissolve 10.6 g of potassium
ferrocyanide, K,Fe(CN)g.3Hy0, in water ard dilute to 100 ml.

4.2.6  mydrochloric acid, 6.34 mol/l soluticn.
4.2.7 Sodium hudroxide, 1 mol/1l solution.

4.2.8 Fehling's solution (Soxhlet modification), Pipette 5 ml of
Ssclution A (4.2.8.1) into 5 ml of Solution B (4.2.8.2) immediately

. before use and mix.

4.2.8.1. Solution A - Dissolve 34.639 g of copper sulfate,
(CuS0y4 .5H20), in water. Add 0.5 ml of concentrated sulfuric acid
(rel. den. = 1.84) and dilute tg 500 ml in a volumetric flask. Filter

if necessary.

4,2.8.2 Solution B - Dissglve 173 g of potassium sodium tartrate,
(KNaC4H406,4H20), and 50 g of sodivm hydroxide (analytical

reagent) in water, dilute to 500 ml in a velumetric flask. Filter if
necessary. '

4.2.8.3 Standardization of Fehling's solution

Take standard dextrose solutien (4.2.2) into a 350-ml burette.
(preferably fitted with an outlet tube bent twice at right argles)
Find the titre {(that is, the wvolume of stardard dextrose solution
required to reduce 2ll the copper ir 10 ml of Fehling's solution)
corresponding to the concentration of standard dextrose solution frow
Table 1 (If, for example the stardard dextrose solution contains

167.0 mg of enhydrous dextrose per 100 ml, the corresponding titre
would be 30 ml).

Pipette 10 ml of Fehlirg's solution (4.2.8) into a 300-ml conical
flask. Add almest the whole of thke standard dextrose soluticn (4.2.2)
required to effect reduation of all the copper from the bureti{e, so
that not more than ore millilitre will be required later to complete
the titration., Heat the flssk containing the mixture over & wire
gauze. Gently boil for 2 minutes. At the end of 2 minutes of
beiling, add few drops of methylene blue indicator scluticn (4.2.3).
While the conterts of tie flask contirue to hoil, add stardard
dextrose soluticn (one or two drops at @ time) from the burette till
the bluve colcur of the iadicator just disappears. The titration
should be completed within one minute, so that the contents cof the
flask boil sltogether for 3 minutes without irterription. '
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Note the titre (that ie the total velure in willilitres of stapdard
dextrose sclution uped for tte xeduction of a2ll the copper in 10 ml of
Fehling's solution). Multiply the titre (obtained by direct
titration) by the number of milligrams cf arhydrous dextrose in one
millilitre of the standard dextrose solutior to obtain the dextrose
factor. Compare this factor with the dextrose factor given in Tsable 1
and determine correction, if any, to be applied t¢ the dextrose factor
derived from Table 1. :

EXAMPLE :

Concentration in mg/lU0 ml of anhydrous dextrose
of standard dextroese solution = 167.0

Titre in millilitres cbtained by direct titratiom =  30.1

Dextrose factor for 30.]1 ml of standard dextrose
soluticn = Titre in milli-~
litres x number
of milligrame
of anhydrous
dextrose in one
millilitre of

standard
dextrose
solution
= 30.1 x 1.670
. = 50.2670
Dextrose factor for 30.1 ml of standard dextrose
soluticn from Table 1 (calcvlated by
interpolation) = 50.1%
Correcticn to be applied to the dextrose factor
derived from Table 1 = 50.20670 ~50.11
= <+ 0.1570
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TABLE 1 - Dextrose factors for 10 ml of Fehling's solution

Titre . Dextrose comtent per 100 ml |,
ml Dextrose factork’ of solution, mg
(1) (2) (3)

15 49,1 327
16" 49.2 307
17 49.3 289
18 49.3 274
19 49.4 260
20 49.5 247 .4
21 49.5 235.8
22 49.6 © 225.5
23 49.7 216.1
24 49.8 207.4
25 49.8 199.3
26 49.9 191.8
27 49.9 184.9
28 50.0 178.5
29 50.0 172.5
30 50.1 167.0
31 50.2 161.8
32 50.2 156.9
33 50.3 152.4
34 50.3 148.0
35 50.4 143.9
36 - 50.4 140.0
37 - 50.% 136.4
38 50.5 132.9
39 50.6 129.6
40 50.6 126.5
41 5¢.7 123.6
42 - 50.7 120.8
43 50.8 118.1
44 50.8 115.5
45. 50.9 113.0

. 46 . 50.9 110.6

Y c 81.0° 108.4
48 51.0 106.2
49 51.0 104.1

.50 51.1 102.2 ,

* Milligrams of anhydrous dextrose corresponding to 10 ml of Fehling's

solution.
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4.3 Procedure
4.3.1 Preparation of tha test sample for titration
4.2.1,1 For the determination of reducing sugars

Weigh, to the mnearest milligram, about 10 g of the sample (30 g for
tlavoured milk) prepared as in 4,1 iu a besker. Trnasfer to a 250-ml
volumetric flask washing with successive quantities of distilled water
at 60 9C, until the total volume is about 200 ml. Cool to room
temperature snd add 5 ml esck of zine acetate (4.2.4) and potassium
ferrocyanide (4.2.5). Make up to 250 ml. Mix and allow to settle.
Filter through No. 1 Whatman filter paper, rejecting the first few
millilitres. '

4.3.1.2 Fer the determivalion of raducing sugars after inversion

Transfer 5C ml of the filtsrste obtained in 4.3.1.1 inteo & beaker.
Add 10 wl of hydrochloric acid (4.2.6) and bring to boil. Boil for
exactly 30 seconds and ccol rapidiy. Make just neutral to litmus with
sodium hydroxide (4.2.7). Transfer quavntitatively . to 200 ml
volumetric flask and dilute upto the mark. '

4.3.2 Iwevemental method of titralion

Transfer the solution prepared =& in 4.3.1 to a 50 ml burette
(7referably f[itted with an ovtlet tube hent twice at right argles).

Pipette 10 ml of Fehlings sclution (4.2.8) 1u to & 250-ml
Erlenmeyer flask. Add 15 m! of the prepared scolution (4.3.1) from
the burette. Healt the contents of (he flask over a wire gauze.
Cently boil for 2 minutes, At the end of 2 minutes add 2 to 3 ‘drops
of methylene blue indicator solution (4.2.3) without removing the
flask from the flgme and complete the titration within 3 minutes, by
adding small increments of the prepared soluticn. The end point is
indicated by the decolourizacion of the indicator. Note the volume of
prepared aclution required to raduce 10 ml of Fehling's soluticn.

A sBecond titration shell be ¢arried out by standard method of
titration.

4.3.3 Standavd method of titnation

Pipette 10 ml of Fehling's solution into a 300-ml conmical flask. Add
almust the whole of the volume determined under 4.3.2 from the burette
so that, not more than cne millilitre will be required to complete the
titration. Gently boil the contevts of the flask for 2 minutes. Add
few drops of methylene blue indicator solution, While the contents of
the flesk contirue to boil, add the prepsred soluticn (one - or two
drops at a time) from the burette. end complete the titration as
. in 4.3.2 within one minute.
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4.4 Calculation

4.4.1 Refer to Taeble 1 for the dextrose factor corresponding to' the
titre determined under 4&.3.3 .and apply the correction previously
determined under &.2.8.3. Calcvlate the dextrose content of the
prepered solution as follows:

Milligrams of anhydrous dextrose present . m, = Dextrose factor
in one milliljtre of the prepared solution Titre

4,4.2 Reducing sugars, expressed as

m
dextrcse, per cent by mass m,

1
= R =~k x 100
ms

where,
mjy is the milligrams of anhydrous dextrose in 1 wl solution of the
sample (see 4.4.1); and

my i8 the maes, in grams, of the prepared sample used for making
100 ml of solution {see 4.3.1.1)

4.4.3 Sucrose, per cent by mass = (T - R) 0.95.

where,

T is the reducing suvgars after irversion (4.3.1.2), expressed as
dextrose, per cent by mass.

5 DETERMINATION OF SUCROSE CONTENT OF SWEETENED CONDENSED MILK

5.1 Preparation of the test sample

Warm the containmer in a waterbath at 40 °C for 30 minutes. Open the

contsiner and transfer all materizl adhering to the lid into the

container. Mix thoroughly with & spoon or spatula so that the upper

and lower layers are mixed well. Transfer tbe homogenous sample to a

jar. Allow to coeol.

5.2 Reagents

5.2.1 Zine acetate solution, prepared as in 4.2.4,

5.2.2 Potgssium fervocyanide solution, prepared as in 4.2.5.
5.2.3 Hydroechloric acid, 6.34 mol/l soluticn.

1

5.2.4  Ammonium hydroxide, 10 ml of concentrated ammonium hydroxide
(rel. den. = 0.880) diluted to 100 ml.

5.2.5 Dilute acetic acid, approximately equivalent to the
concentration of ammonium hydroxide solution (5.2.4). '
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5.3 Apparatué |

5.3.1 Po?.;;zfime;&er-.'tubes; exa_(-:tly z—qm.in'-ll_e:néth.

5.3.2 Poiari:ﬁetgr, with an a(.:.cur‘ac'-j' of 0.05 angular degrees.
5. 4 Procedure | | N | | |
‘5 4.1 Preparafion of the sample for dwent polamsa#mn ‘

We;.gh, to the nearest, milligram, about .40 B of the sample prepared as

in 5.1 in a begker. Add 50 ml of distilled water at 80 °C to 90.

©9C. Mix, transfer to a 200-ml volumetric flask washing with

successive quantities of distilled water st 60 ©C until the total

volume is between 120 ml to 150 ml. Mix, coel to room temperature

and add 5 ml of ammonia solution (5.2.4). Mix again and allow to

stard for 15 minutes. Add a sufficient quantity of acetic acid
soluticn (5.2.5) to neutralize the smmonis sdded and mix again (the
exact equivalent is determined previously by titration).. add with
gentle mixing 12.5 ml each of zinc acetate (5.2.1) and potassium
- ferrocyanide soluticn (5.2.2). Cool to roem temperature end make up
to 200 ml mark w1th diatilled water. (see Note).

" Glose the flaak with & dry stopper ard mix- thoroughly by shaking.

‘Allew to staerd for few minutes and filter fhrough a dry filter paper_

. rejecting the first 25 ml of the fi]trnte

WoTR

ALl ar]rhhon.. of waber or reqgents up to thia f'!:aae qhaZ? e .made .
in psueh a manvep to avotd formation of ain bubbles, and with the
- same object dn view, all mixinms shull be made by rotahon of the

" flask rather than by ghakirgy. ]f‘ bubbles apnear before camploh %
of dilution to 200 ml, remove anu traces of. oceluded aip by careful .
temporary at:tacthen!' oP the. flask to a vaeuun pump and’ bu rotatma
‘ the Fflask, :

. 5.4.2 . Determine the optical rotation of the filt:erato OBtained ‘at

20 + 2 °c.
5.4.3 Prepamtwn of fhe aample for' mveri noZamzaz‘wn

Pipette 4U ml of t:he filtrate.'obtaimd in 54 1. into & 50-:11

volumetric flesk and add 6 ml of hydrochloric acid (5.2.3). Immerse -

the entire flask in a watexr bath raintained at 60 °C for 12 minutes

with rotary movement during the first 3 minutes, 8o that the contents

of the flask attein the temperature of tbe bath during this time.

Cool tc room tewperature and dilute to 30 ml with distilled water.

Mix end allow to atand for one hour.

5.4.4 Determme the_-_ optical rotaticn o,__f'-_tl-‘.-e -inverted scluitic;n-at -

-20 + 2 °L

. ar
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5.5 <Calculation

; _ ‘ I I N A\ v
Sucrose contgnt, per Lent_py L&SE = 3 <X b's 1%
AV :?%6 (1,081« 1,500

where,

oV 1s the correction, in willilitres, for the volume of the
precipitate formed during clarification;

A 1y the polarimeter resding obtained in 5.6.2;

is the polarimeter resding obtained in 5.4.4 (after inversion})

is the length, in decinutres, c¢f the polarineter tube; '

is the inversion division factor (see Table 2); ’

is the volums, in millilitres, to whieh ths sample ia diluted

before filteration (5.4.1),

is the mass, in grams, of the tost sample. (5.4.1)

is the fat, per cent by mess, in the sanple; and

18 the protein, per cent by mass, in the sample,

—

< S

A |

“¥ihe eeetate potassium
e bABRE 1 fappocyenide precipitant

Angular deprees and aodium O.8625 + 0.0006 (U=Y) = 0.0U33 (£-30)
light : .

Angular degrees avd pebeury
green light &v speeiel )
Wratten sereer, N 774 1.03892 + ©.0007 (E-Y) = y.0udy (E=20)

Iuterngational supar seaie
degree sid () light
= '“g' = J " '%_’

2.549 4 O.0ULT (€=9) = §.0095 (&=20)

PR DI et e eemedme e s e
e RSP = e S LR ettt o

where,

€ 18 the totel eopars, per ecept by wdB&, ih the irverted solutien
(Geeorditiy te the poleribeirie réading); and

t is the kenpeisbure, in 8@leivs, 6f the irverted sélikien during Ehe
pelarimetrie determination.

11
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SLS CERTIFICATION MARK

The Sri Lanka Standards Institution is the owner of the
registered certification mark shown below. Beneath the mark,
the number of the Sri Lanka Standard relevant to the product
is indicated. This mark may be used only by those who have
obtained permits under the SLS certification marks scheme.
The presence of this mark on or in relation to a product
conveys the assurance that they have been produced to comply
with the requirements of the relevant Sri Lanka Standard
under a well designed system of quality control inspection
and testing operated by the manufacturer and supervised by
the SLSI which includes surveillance inspection of the factory,
testing of both factory and market samples.

Further particulars thhe terms and conditions cyrthe permit
may be obtained from the Sri Lanka Standards Institution,
17, Victoria Place, Elvitigala Mawatha, Colombo 08.

Printed at SLSI (Printing Unit)
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SRI LANKA STANDARDS INSTITUTION

The Sri Lanka Standards Institution (SLSI) is the National Standards Organization of Sri Lanka
established under the Sri Lanka Standards Institution Act No. 6 of 1984 which repealed and
replaced the Bureau of Ceylon Standards Act No. 38 of 1964. The Institution functions under
the Ministry of Science & Technology.

The principal objects of the Institution as set out in the Act are to prepare standards and
promote their adoption, to provide facilities for examination and testing of products, to operate
a Certification Marks Scheme, to certify the quality of products meant for local consumption
or exports and to promote standardization and quality control by educational, consultancy

and research activity.

The Institution is financed by Government grants, and by the income from the sale of its
publications and other services offered for Industry and Business Sector. Financial and

administrative control is vested in a Council appointed in accordance with the provisions of

the Act.

The development and formulation of National Standards is carried out by Technical Experts
and representatives of other interest groups, assisted by the permanent officers of the Institution.
These Technical Committees are appointed under the purview of the Sectoral Committees
which in turn are appointed by the Council. The Sectoral Committees give the final Technical
approval for the Draft National Standards prior to the approval by the Council of the SLSI.

All members of the Technical and Sectoral Committees render their services in an honorary
capacity. In this process the Institution endeavours to ensure adequate representation of all

view points.

In the International field the Institution represents Sri Lanka in the International Organization
for Standardization (ISO), and participates in such fields of standardization as are of special

interest to Sri Lanka.

Printed at the Sri Lanka Standards Institution, 17, Victoria Place, Elvitigala Mawatha,
Colombo 08.
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