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INTERNATIONAL STANDARD

ISO 2164-1975 (E)

Pulses — Determination of glycosidic hydrocyanic acid

1 SCOPE AND F!ELD OF APPLICATION

This Intgrnational Standard specifies a method for the
determingtion of glycosidic hydrocyanic acid in pulses.

The method is generally applicable but may require
modificatjon if sulphides or certain other sulphur
compoundls are present. Conversely, if no such compounds
are preseft, a mercurimetric titration procedure may be
used, detdils of which are given in the annex.

2 REFERENCES
ISO/R 951, Pulses — Sampling.

1ISO 2170
products.

Cereals and pulses — Sampling of milled

3 DEFINITION

glycosidic hydrocyanic acid in pulses :~Hydrocyanic acid,
determingd according to the method deseribed.

The contgnt of glycosidic hydrocyanic acid is expressed as
milligram$ of hydrocyanic aeid )(HCN) per kilogram of
product.

4 PRINQIPLE

After hydrolysistof the glycosides, steam distillation of the
hydrocyaric acid liberated.

5 REAGENTS

All reagents shall be of analytical quality| the water used
shall be distilled water Or| water of at [least equivalent
purity.

5.1 Potassium djhydrogen phosphate (KH,PO,), 20 g/I
solution.

5.2 Sodium acetate, 20g/I solutiol brought to
pH 5,0 £0,5 with a few millilitres of acetic facid.

5:3~Sodium hydroxide, in pellets.

5.4 Ammonia solution, about 6 N (P, 0,96 g/ml),
obtained by diluting concentrated amtrlsonia solution,
P20 0,92 g/ml, with an equal volume of water.

For direct titration :
5.5 Silver nitrate, 0,01 N standard volumetric solution.
5.6 Potassium iodide (Kl), 50 g/I solution.
For back titration :

5.7 Nitric acid, pog 1,38 g/ml.

5.8 Silver nitrate, 0,02 N standard volumefric solution.

5.9 Ammonium thiocyanate, 0,02 N stanflard volumetric

Determination of the quantity of acid obtained :

— either by direct titration of the acid in the distillate
with silver nitrate solution in an ammoniacal medium
and in the presence of potassium iodide, the
hydrocyanic acid forming the soluble complex Ag(CN),~
and the end point of the titration being characterized by
the appearance of permanent turbidity due to
precipitation of silver iodide;

— or by back titration of an excess of silver nitrate
solution with ammonium thiocyanate solution, in a
sufficiently dilute nitric acid medium and in the
presence of iron(lll) ions, the hydrocyanic acid being
precipitated as silver cyanide (AgCN).

solution.

5.10 Indicator, prepared by mixing one part by volume of
the nitric acid (5.7) and one part by volume of saturated
ammonium iron(l11) sulphate solution.

6 APPARATUS

Usual laboratory apparatus not otherwise specified, and the
following :

6.1 Mechanical grinding mill, easy to clean, enabling
samples to be ground without becoming heated and
without appreciable change in moisture content.
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6.2 Sieves, with 1 mm apertures.
6.3 Balance.
6.4 Incubator, adjusted to operate at 38 + 2 °C.

6.5 Steam distillation apparatus, provided with a 11 flask
with ground neck. It should be possible to stopper this
removable flask hermetically with a ground stopper. The
end of the condenser shall be provided with an extension
drawn out to a point.

83.1.1 EnzyMIC HYDROLYSIS

Transfer the test portion (8.2) to the 11 flask (6.5). Add
50 ml of water containing 2 crushed sweet almonds (total
mass 1,5 to 2,0 g). Stopper the flask hermetically and leave
it for 2 h in the incubator (6.4) at 38 °C.

NOTE — Verify that the almonds used do not contain any
hydrocyanic acid that can be liberated under the conditions of the
test.

Cool the flask and its contents in the ice-water bath (6.6).

Add-80 ml of water—10-ml-ofthe sodiumacetate—splution

6.6 Ice-water batll.
For direct titratior :
6.7 Volumetric flask, 250 ml.

6.8 Pipette, 100 rl.

For back titration

6.9 Volumetric flasks, 250 ml and 500 ml.

7 SAMPLING

Prepare a final lot|sample of appropriate size in accordance
with 1ISO/R 951 or{ ISO 2170.

8 PROCEDURE

8.1 Preparation of test sample

Grind about one-tyventieth of the laboratory/sample in the
previously well-cldaned mechanical grinding mill (6.1), in
order to complete |the cleaning of the'mill, and reject these
grindings. Then gr[nd the rest to~particles which will pass
through the sieve[(6.2) completely, collect the grindings,
mix thoroughly and carry gut)the determination without
delay.

In the case of grouphd-puises, use the final lot sample.

(6.2) and a drop of anti-foaming agent. Fit, ‘th¢ flask
immediately to the distillation apparatus (6.5)¢

8.3.1.2 ALTERNATIVE HYDROLYSISPROCEDURE

Transfer the test portion (8.2) tothe 1| flask (6.5) dnd add
50 ml of distilled water and 10.ml of the sodium hcetate
solution (5.2) or potassium dihydrogen phosphate splution
(5.1). Stopper hermetically; mix well and leave the flask for
12 h in the incubator (64) at 38 °C.

Cool the flask and ‘its contents by immersion |in the
ice-water bath (6:6) and add 80 ml of water and a ¢irop of
anti-foaming agent; fit the flask to the distillation apparatus
(6.5) immedidtely.

8.3.20Distillation
Distil, collecting approximately 100 ml of distillate.

If the direct method of titration (8.3.3.1) in the pres¢nce of
potassium iodide (5.6) is to be used, collect the distiflate in

20 ml of distilled water containing 1 g of sodium hydroxide
(5.3). (Solution A.)

If the back titration method (8.3.3.2) with the amnonium
thiocyanate solution (5.9) is to be used, collect the
distillate in a volume (20 to 50 ml) of the 0,02 N silver
nitrate solution (5.8), to which has been added 1 ml of the
nitric acid (5.7). (Solution B.) The volume of silver jnitrate
solution used depends on the presumed contént of
hydrocyanic acid.

8.3.3 Titration

8.2 Test portion
Weigh, to the nearest 0,1 g, approximately 20 g of the test
sample (8.1).

8.3 Determination

8.3.1 Methods of hydrolysis

Either of the two alternative procedures which follow
(8.3.1.1 or 8.3.1.2) may be used.

If the enzymic power of the sample seems insufficient,
enzymic hydrolysis should be the preferred method.

2

8.3.3.1 DIRECT TITRATION

Transfer solution A to a 250 ml volumetric flask (6.7),
dilute to the mark with distilled water and mix thoroughly.
Pipette 100 ml into a beaker. Add 2 ml of the potassium
iodide solution (5.6) and 1 ml of the ammonia solution
(5.4).

Titrate with the 0,01 N silver nitrate solution (5.5) until
permanent turbidity appears. For the easy recognition of
the end point of the titration, it is recommended that a
black background be used.

Make a second titration with another 100 ml portion of
distillate and take the mean of the two titrations.
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8.3.3.2 BACK TITRATION

Transfer solution B to a 500 ml volumetric flask (6.9)
and dilute to the mark with water. Mix thoroughly and
filter through a dry filter, collecting the filtrate in a dry
vessel.

Add 2 to 3 ml of the indicator (5.10) to 250 m! of filtrate
(measured in a volumetric flask (6.9)), and titrate with the
ammonium thiocyanate solution (5.9), while shaking, until
a permanent brown-red coloration appears.

1ISO

where
m is the mass, in grams, of the test po

V.

2164-1975 (E)

rtion;

, is the volume, in millilitres, of the ammonium

thiocyanate solution (5.9) used for the determination

proper;

V, is the volume, in millilitres, of the ammonium

thiocyanate solution (5.9) used for the

blank test.

NOTE (to 9.1 and 9.2) — If the standard volumetric solutions used
are not of exactly the strength indicated in the list of reagents, a

suitahbl oLrect-on—f . 1=y 1
BETOF

b, .
SHOHTE—OEe—USea——C

culating the results.

8.3.4
sample.

Larry out two determinations on the same test

8.4 Tejt for sulphides

A near|ly black precipitate denotes the presence of a
significdnt quantity of sulphides, whereas a brownish
precipitpte denotes only a very slight sulphide content (see
clause 1P0).

8.5 Blgnk test

Carry ofit a blank test under the same conditions as in the
determipation proper but replacing the distillate by distilled
water.

9 EXPRESSION OF RESULTS

9.1 Diiect titration

The coftent of glycosidic hydrocyanic acid, expresséd in
milligrams of hydrocyanic acid (HCN) per kilogram of
sample, |is equal to

250 1000 1.350(Vo—V4)
0,51(\/0_‘/1))(_‘ =
100 m m
where
m i the mass, in grams,.0f the test portion;

V0 s the volume,~in_millilitres, of the silver nitrate
solutlon (5.5) used.for the determination proper;

V, |[s the volume, in millilitres, of the silver nitrate
solutjon (5:5) used for the blank test.

9.2 Bagk titration

9.3 Take as the result the arithmetic
determinations.

Express the result to one decimal place.

NOTE — If the resultsobtained is less than 1(
acid per kilogram of‘\sample, consider the san
from glycosidic hydrecyanic acid.

10 ¢<NOTE ON PROCEDURE

H<the distillate contains sulphides or sulp
more or less abundant black precipitate
action on silver ions. In this case it is advis
procedure using only the direct titration
modified by replacing the first paragraph

Transfer the distillate to a 250 m| volun
dilute to the mark and mix thoroughly. P
a beaker. Add 5 ml of lead nitrate solutid
After allowing to stand for 15 min, fil
beaker, the precipitate and the filter t

mean of the two

mg of hydrocyanic
hple practically free

hur compounds, a

appears through
able to repeat the
method (8.3.3.1),
by the following :

hetric flask (6.7),
pette 100 m! into
n (5 g/l) and mix.
er and wash the
hree times, using

10 ml of water each time. Add to the fil{rate and washings

2 m! of the potassium iodide solution (5.
ammonia solution (5.4).

11 TEST REPORT

The test report shall show the method U
hydrolysis and the mode of titration 1

b) and 1 ml of the

sed, the mode of
ollowed and the

The content of glycosidic hydrocyanic acid, expressed in
milligrams of hydrocyanic acid (HCN) per kilogram of
sample, is equal to

0.54 (Vs — 1) x 520 1000 1080 (V3 — Va)
' 2179507 Tm m

result obtained.

It shall also mention any operating

conditions not specified in this International Standard, or
regarded as optional, as well as any circumstances that may

have influenced the result.

The report shall include all
identification of the sample.

details for

complete


https://standardsiso.com/api/?name=85271a003fae5c92904541240ddec632

I1SO 2164-1975

(E)

ANNEX

DETERMINATION OF GLYCOSIDIC HYDROCYANIC ACID BY THE MERCURIMETRIC METHOD

A.0

INTRODUCTION

If the distillate does not contain sulphides or sulphur
compounds, the content of glycosidic hydrocyanic acid in
pulses can also be determined by back titration with a

mercury(l1) nitrate solution (A.2), to which has been
1 ml of nitric acid (5.7). (Solution B.) The volu

added
me of

mercury(ll) nitrate solution used depends on the presumed

content of hydrocyanic acid.”’

solution of mercur

For this purpose
described in this |
modifications to
below.

A.1 PRINCIPLE

Modification of tH
of the silver ni
solution.

A.2 REAGENTS

Replace reagent
volumetric soluti
standard volumetri

A.3 PROCEDUR

A.3.1 Distillation
Replace the last tw

"’Collect the distill

(1) nitrate.

it is convenient to apply the method
hternational Standard, with the following
the clauses and sub-clauses mentioned

e back-titration method by replacement
rate solution by mercury(ll) nitrate

5.8, ‘“‘Silver nitrate, 0,02 N standard
n”, by ‘“Mercury(ll) nitrate, 0,02 N
C solution”’.

o paragraphs of 8.3.2 by :

bte in a volume (20 to 50 mi)yof 0,02 N

A.3.2 Back titration
Replace 8.3.3.2 by :

“Add 1 to 2 ml of the indicator (5.10) to solution
to a temperature below 15°C. and titrate wi
ammonium thiocyanate solution“(5.9), while shakin
a permanent brown-red coleration appears.

Maintain the tempetature below 15 °C until titra
complete.”’

A.4 EXPRESSION OF RESULTS
Back ‘titration
Replace the first paragraph of 9.2 by :

“The content of glycosidic hydrocyanic acid, expre

milligrams of hydrocyanic acid (HCN) per kilog

sample, is equal to

1000 540 (V3 —V3)
B m

0,54 (V3 — V) X

B, cool
h the
y, until

fion is

sed in
am of
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