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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTE

RNATIONAL STANDARD ISO 5379:2013(E)

Starches and derived products — Determination of
sulfur dioxide content — Acidimetric method and
nephelometric method

1 S

cope

This International Standard specifies two methods (an acidimetric method and a nephelomé
for the determination of the sulfur dioxide content of starches and derived products.

2 Acidimetric method

2.1

WAR
data

All re
211
2.1.2

2.1.3
{c(H2

Place
10,4 1

This 4

2.14

Reagents

NING — All chemicals shall be handled with care. Consult the appropriate ma
sheet for proper handling and disposal procedures.

hgents shall be of recognized analytical quality and be sulfate-free.
Water, distilled water or water of at least equivalent purity, recently boiled.

Nitrogen, oxygen-free.

Hydrogen peroxide, solution containinig approximately 9 g to 10 g of Hy
D7) = 0,265 to 0,294 mol/1}.

150 mlof 20 volumes (6 wt %, 2,08 me}/1) hydrogen peroxide solution or 30 ml of 110 volu
nol/1) hydrogen peroxide solution\in a 1 1 one-mark volumetric flask. Dilute to the mark v

olution should be freshly prepared.

Hydrochloric acid.

To 500 ml of water in@;l 1 beaker, slowly add 150 ml of concentrated hydrochloric acid (p

12 md
CAUT

2.1.5

1/1; 37 wt %) writh stirring. Transfer this qualitatively to a 11 volumetric flask and dilut

ION — Never add water to concentrated acid.

Bromophenol blue indicator solution.

tricmethod)

ferial safety

O, per litre

mes (30 wt %,
vith water.

bo 1,18 g/ml;
b to the mark.

Disso

ve 100 mg of bromophenol blue [alternative names are o, a-bis(s,5-dibromo-4-hy

roxyphenyl)

toluene-2, a-sulfone or 3, 3’, 5, 5-tetrabromophenol sulfonephthalein] in 100 ml of 20 % (V/ V) ethanol.

2.1.6

Tashiro indicator solution.

Dissolve 30 mg of methyl red {2-[[4-(dimethylamino)phenyl ]-azo] benzoic acid} and 50 mg of methylene
blue [3,7-bis(dimethylamino)phenothiazin-5-ium chloride] in 120 ml of 90 % (V/ V) ethanol. Dilute to
200 ml with water, mix and filter if necessary.

NOTE

The Tashiro indicator can only be used with the titrimetric method (2.3.4). The bromophenol blue
indicator is appropriate for the titrimetric method and does not hinder the further use of the nephelometric
method (see Clause 3). Nevertheless, with this indicator, it is more difficult to detect the end-point.
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2.1.7 Sodium hydroxide, standard volumetric solution, ¢(NaOH) = 0,1 mol/l; or sodium hydroxide,
standard volumetric solution, ¢(NaOH) = 10 mmol/1.

In order to obtain a sharp end-point, prepare this solution using carbon-dioxide-free water obtained by
cooling boiled distilled water (2.1.1) under a flow of nitrogen (2.1.2).

The use of sodium hydroxide, standard volumetric solution, c((NaOH) = 0,1 mol/l is recommended and a
piston-burette is useful for small volumes. If necessary, increase the mass of the test portion.

2.1.8

appropriate concentration is a suitable substitute.

2.1.9 Starq

Dissolve 0,5
sodium chlor

2.1.10 Sodi

disodium sallt (c(EDTA) = 0,5 mmol/1).1)

Dissolve in ¢

acid disodiumn salt dihydrate (NazH2EDTA-2H70). Transfer the solution gudntitatively to a 11 volur

flask and ma
the atmosph

2.2 Appaj

h, 5 g/1 solution.

b of Lintner starch or similar in 100 ml of water. Heat to boiling while stirring.)Add 2
ide, stir and boil until dissolution is complete. Allow to cool to ambient temperatire befor

im metabisulfite (c(SOz) = 7,8 mmol/1) and ethylenediaminetetraacetic acid (E

vater 0,74 g of sodium metabisulfite (NazS205) and 0,20 g of ébhylenediaminetetra

ke up to the mark with water. For accurate results, minimize exposure of this solut
Pre.

atus

Glass apparal
and in parti

2.2.1 One-mark volumetric flasks, of capacity 11, complying with the requirements of ISO 1042, c

2.2.2 One-

ISO 648, clasks A.

2.2.3 Burettes, with capacities of 10 ml, 25 ml and 50 ml, complying with ISO 385, smallest]

division, acc

2.2.4 Anal

2.2.5 Magnetic stirrer efficient, with heating, for use with the flask (A) (see Figure 1).

us should preferably be fitted with ground glass joints. Use ordinary laboratory appa
lar, the following. See Figure 1.

ark pipettes, of capacities 0,112 -3 -5 and 20 ml, complying with the requiremg¢

racy class A or AS.

ytical balance, capable of weighing to the nearest 10 mg.

Iodine, standard volumetric solution, c(I2) = 10 mmol/l. Potassium iodate (KIO3) at the

0 g of
e use.

DTA),

ncetic
netric
jon to

ratus,

assA.

nts of

scale

2.2.6 Entrainmentapparatus, as shown in the Figure 1, or equivalent equipment for ensuring the

displacemen

f and entrainment of sulfur dioxide and its absorption in a solution of hydrogen perox

Avoid makinfg Cénnections with tubes between the condenser and the bubblers as this could lg

de.

ad to

absorption of sulfur dioxide.

1) EDTAisu

2

sed to retard any oxidation of sulfite by air in the presence of trace amounts of copper ion.
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Dimensions in millimetres

6\%

Key
A round-bott Iﬁgk, of capacity 250 ml or greater, with a ground tubular allowing the introdugtion of a
thermo

B verti%{&ndenser of high efficiency, to fit the flask (A)
t

C s%( ing funnel, fitted to the flask (A)
D nitrogen inlet with an absorher containing an alkaline solution of pvrnga]lnl

E,E’ 2 bubblersin series, connected to the condenser (B)
F thermometer
Between two determinations, if the entrainment is sufficiently slow and moderate, only flask (A) need be cleaned.

Figure 1 — Diagram of entrainment apparatus (Lieb and Zaccheri type)

© IS0 2013 - All rights reserved 3
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2.2.7 Check tests

The apparatus shall satisfy the following requirements.

a) Place in the flask (A) 100 ml of water and proceed as specified in 2.3.3. The contents of the bubblers
shall remain neutral.
b) Carry out the following operations.
1) Place in the flask (A) 100 ml of water. Introduce, using a pipette, 20 ml of the solution. Carry out
the entrainment and the determination of sulfur dioxide as specified in 2.3.3 and 2.3.4.
2) Transfer; usingapipette; 26 mtof-thetodinesotutionr 5 mtofthe ll_ydx ochioricactdand ml of
the gtarch solution into a 100 ml conical flask.
Titrate, using a burette, with the solution until the first coloration is discharged. The sulfur
dioxfide (SO2) content can be calculated according to the below chemical equation:
SOz + Ip[+ 2H20 — S042- + 4H* + 21~
where

I is khe chemical formula for iodine;

H0 isthe chemical formula for water;

SO, isthe chemical formula for sulfur dioxide;
H+  isfthe chemical symbol for the hydrogen ion;
I- is|the chemical symbol for the iodide ion;

S042- is the chemical symbol for the sulfate iorr.

The differen¢e between the sulfur dioxide\contents determined in Operations 1) and 2) shall not ekceed

1 % of their arithmetic mean.

Operation 2) fshall not be carried otitymore than 15 min after completion of Operation 1) in order to aJvoid a

possible charfge in the amount of sulfur dioxide contained in the sodium metabisulfite/ Na,HEDTA so

2.3 Procedure

2.3.1 Preparation-of test samples
Thoroughlypl:

ution.

ix.the laboratory sample.

2.3.2 Test portion

Weigh, to the nearest 10 mg, a mass of the test sample (see 2.3.1) as specified in Table 1.

Table 1 — Mass of test sample

Expected sulfur dioxide content Approximate mass of test portion
mg/kg g
<50 100
50 to 200 50

This quantity may be increased, particularly in the case of D-glucose.

4
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If the expected content is greater than 200 mg/kg, reduce the test portion accordingly so that it does
not contain more than 10 mg of sulfur dioxide and transfer it quantitatively to the flask (A). In the case
of certain derived products, the mass of the test portion can be determined by difference by weighing
of the container. Add 100 ml of water to the test portion and mix well by shaking. [In the case of a test
portion of more than 100 g (for example D-glucose), the quantity of water added should be equal to that
of the test portion.]

2.3.3

2.3.3.

2.3.3
soluti
soluti

2.3.3
of nit

2.3.3
intery

CAUT
acid f{

2.3.3
and s

CAUT
entrg

2.34

Add d
sulful

If the

room

2.3.5

Ifthe
when
meth

Entrainment

1 Place in the funnel (C) 50 ml of the hydrochloric acid.

on, 0,1 ml of the bromophenol blue indicator solution (see the note to 2.1.6 Tdsh
on) and neutralize the hydrogen peroxide solution with the sodium hydroxide solutiq

3 Connect the condenser (B) and the bubblers (E and E’) to the apparatus, andslowly p
rogen to expel the air from the whole equipment. Start the flow of water to the conde

4 Allow the hydrochloric acid contained in the funnel (C) to flowtinto the flask (A)
upt the flow of nitrogen for a moment).

ION — With D on, there is positive pressure in the assenibly which may expel h
rom C causing injury. D should be off when C is on.

5 Bring the mixture to boiling point in 30 min. Bojl for 30 min, while passing a currel
irring with the magnetic stirrer.

ION — This involves boiling an acidicymixture under slightly positive pr
inment apparatus should be assembled\in a fume hood and all joints should be

Titration

icacid formed with the sodiumxhydroxide solution depending on the expected sulfur dig

end point is not sharp,lowing to the presence of volatile organic acids, boil for 2 mi
temperature before titrating.

Check

volume Vislless than 5 ml when the 10 mmol/1 sodium hydroxide solution is used, or les
the 0,1 mol/l sodium hydroxide solution is used, carry out the determination by the n
bd (see Clause 3).

2.3.6

ogen peroxide

iro indicator
n.

ass acurrent
nser.

(if necessary

ydrochloric

1t of nitrogen

essure. The
leak-proof.

uantitatively the content of the s€cond bubbler to the content of the first bubbler, and titrate the

xide content.

h and cool to

sthan 0,5 ml
bphelometric

eterminations

[\ ng

CTCT I tIUIIY

Carry out two determinations on the same test sample (2.3.1)

© IS0 2013 - All rights reserved
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2.4 Expression of results

2.4.1 Method of calculation and formulae

If determination by the nephelometric method is not necessary (see 2.3.5), the sulfur dioxide content,

expressed in

0,3203 x

milligrams per kilogram of sample, is given by the formula:

V1000 320,3xV

mg mg

where

mo is the mass, in grams, of test portion (2.3.2);

V' is the volume, in milliliters, of 10 mmol/l sodium hydroxide, standard volumetric selutioh, or

10t

Take as the 1
that the reqy

2.4.2 Repe

The absolutd
rapid succes
the two dete

2.4.3 Repry

mes the volume of 0,1 mol/1 sodium hydroxide, standard volumetric solutionused.

esult the arithmetic mean of the values obtained in two determinations (2.3.6), provided
irement for repeatability (see 2.4.2) is satisfied.

atability

difference between the results of two determinatioh$ carried out simultaneously| or in
bion by the same analyst on the same test sample shall'hot exceed 5 % of the mean vdlue of
Fminations. (See ISO 5725-2.)

oducibility

The differen
same test sa

3 Nephelometric method

ce between the results of two determinations carried out in different laboratories gn the
ple shall not exceed 10 % of the mean value of the two determinations. (See ISO 5745-2.)

If the volump V was less than 5 mlwhen the 10 mol/l sodium hydroxide solution was used of was
less than 0,5 ml when the 0,1 mel/l-sodium hydroxide solution was used, determination only by the
nephelometrfic method is valid, Fora test portion of 100 g, this limit of 5 ml corresponds to a contlent of

16 mg of sul

3.1 Reage
Allreagents §

3.1.1 Watse

r dioxide per kilogram. Above this limit, the acidimetric method is satisfactory.

nts

hall be of recognized analytical quality and sulfate-free. The following reagents shall bgused.

r;-distilled water or water of equivalent purity, recently boiled.

3.1.2 Sulfuric acid, standard solution.

Placeina 11l
and dilute to

one-mark volumetric flask, 31,2 ml of 0,1 mol/l standard volumetric sulfuric acid solution
the mark with water. 1 ml of this solution is equivalent to 0,1 mg of SO>.

3.1.3 Polyvinylpyrrolidone (PVP) solution.

Dissolve in water 5,0 g of polyvinylpyrrolidone (relative molecular mass 44 000 or 85 000) in a 100 ml
one-mark volumetric flask. Dilute to the mark with water and mix. Filter through a fine filter paper and
store in a brown glass bottle. Fresh solution should be prepared every week.

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=24d46f24fa37a0da6885f156e0f4a043

ISO 5379:2013(E)

3.1.4 Barium chloride, stock solution.

Dissolve in water 122,14 g of barium chloride dihydrate (BaCl;-2H0) in a 1 000 ml one-mark volumetric
flask. Dilute to the mark with water and mix. Filter through a fine filter paper.

3.1.5 Mixed solution.

Place in a 100 ml glass bottle (3.2.1) 15 ml of the barium chloride solution, 64 ml of water, 15 ml of 95 %
(V/ V) ethanol and 5 ml of the PVP solution (3.1.3) using a pipette. Mix and bring to 20 °C using the water
bath (3.2.2) Add, by means of a pipette, 30 min before the reagent is required for use, 1 ml of the sulfuric
acid solution. Mix thoroughly.

3.2 |Apparatus

3.2.1| One-mark volumetric flasks, of capacities 50 ml, 100 ml and 1 000 ml;.complying with the
requifements of ISO 1042, class A.

3.2.2| Pipettes or burettes, to deliver 2 ml, 4 ml, 8 ml, 12 ml, 16 ml and 25 ml.
3.2.3| Water bath, maintained at (20 * 1) °C.

3.2.4| Glass bottle, of capacity 100 ml, with a ground glass stoppéer.

3.2.5| Spectrometer, suitable for making measurements at'a wavelength of 650 nm, provided with
cells ¢f optical path length 10 mm.

3.3 |Procedure

3.3.1| Calibration curve

Into sjx 50 ml one-mark volumetric flasks, introduce 0 ml, 2 ml, 4 ml, 8 ml, 12 ml and 16 ml offthe standard
sulfuric acid solution, 20 ml of water,-0;%’ml of the bromophenol blue indicator solutior], 1 ml of the
hydrqchloric acid and 5 ml of the mixed’solution, corresponding to 0 mg, 0,2 mg, 0,4 mg, 0)8 mg, 1,2 mg
and 116 mg of sulfur dioxide, respéctively. Dilute to the mark with water and mix. Betweeh 15 min and
20 min after adding the mixed solution, measure the absorbance at 650 nm using the spectfrometer. Plot
a calibration curve of the measured absorbance as a function of the mass of sulfur dioxide, ih milligrams.

3.3.2| Determination

After|the titration(243.4), pour the contents of the bubbler and the water used for washing it into a
50 mlfone-mark Velumetric flask add 1 ml of the hydrochloric acid and 5 ml of the mixed sofution. Dilute
to thg mark with water and mix. Between 15 min and 20 min after adding the reagent, [measure the
absorpance.at 650 nm using the spectrometer.

The chlibration and the determination should be carried out at the same temperature, whi¢gh should not
exceed (25 + 1) °C.

3.3.3 Number of determinations

Carry out the determination on the two solutions titrated in 2.3.4.

© IS0 2013 - All rights reserved 7
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