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INTERNATIONAL STANDARD

1SO 6638/1-1985 (E)

Fruit and vegetable products — Determination
of formic acid content —

Part

1 Sca

This part
determin

products}

A titrime

1 : Gravimetric method

pe and field application

of ISO 6638 specifies a gravimetric method for the
htion of the formic acid content of fruit and vegetable

tric method is specified in ISO 6638/2.

2 Pril[ciple
Quantitative entrainment by steam of the formic acid present in
a test pdrtion and reduction of mercury(ll) chloride by-the for-

mic acid
acid con

3 Red

All reagd
water us

purity.

to mercury(l) chloride. Determination_of\the formic
tent from the yield of mercury(l) chioride]

gents

nts shall be of recégnized analytical quality and the
bd shall be distilled water or water of at least equivalent

3.1 Bdrium carbonate or calcium carbonate.

32 ™M

pretry(11) chloride and sodium chloride solution.

4 Apparatus

Usual laboratorycequipment, and in particular]:

4.1 Analytical balance.

4.2< Distillation apparatus as shown in
equivalent apparatus, comprising:

4.2.1 Steam generator, made of metal or g
5 litres.

4.2.2 Flasks A and B, each of capacity 504
4.2.3 Condenser, of length 50 cm.
4.2.4 Conical flask, of capacity 2 litres.

4.3 Schott filter G4 or sintered glass filter
20 pm.

the figure, or

lass, of capacity

ml.

bf pore size 10 to

4.4 Desiccator, containing an efficient dediccant.

4.5 Oven, well ventilated, thermostatical
100 + 2 °C.

y controlled at

Dissolve
chloride

100 g of mercury(ll) chloride and 30 g of sodium
in water and dilute to 1 000 ml.

3.3 Sodium acetate, 500 g/ solution.

3.4 Hydrochloric acid, 10 % (V/V) solution.

3.5 Tartaric acid.
3.6 Ethanol.
3.7 Diethyl ether.

4-6—Mi e hanical-grinder—
.J IWITATT QiTu/ Ul 1Tnceulr .

4.7 Conical flask, of capacity 500 ml.

4.8 Filter paper, Whatman No. 1 or equivalent.

4.9 Hotplate.

4.10 Evaporating dish, of capacity at least 300 ml.

4.11 Reflux condenser.

4.12 Boiling water bath.
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5 Procedure

5.1 Preparafion of the test-sample
Thoroughly mix the laboratory: sample. If necessary, first

remove stones gnd hard seed-cavity walls and pass through a
mechanical gringler.

Allow frozen or ¢gle€p-frozen products to thaw in a closed vessel
and add the liql i i to-the-produet

Figure — Distillation\apparatus (4.2)

L2.4

5.2.2 Pasty or solid products
Weigh, to the nearest 0,01 g, 25 to 50 g of the test sample
(5.1), transfer to flask A (4.2.2) and add water to bring the total
volume to 100 ml.

NOTE — In certain cases, it is necessary to leave the test|portion to
soak in the water for 1 to 2 h.

5.3 Distillation

before mixing.

5.2 Test portion

5.2.1 Liquid products

Take, by means of a pipette, 25 to 50 ml of the test sample (5.1)
containing not more than 0,15 g of formic acid, transfer to
flask A (4.2.2) and add water to bring the total volume to
100 ml.

NOTE — The test portion may also be taken by mass, by weighing, to
the nearest 0,01 g, 25 to 50 g of the test sample.

5.3.1 AddO0,5to 1,0 g of the tartaric acid (3.5) to the contents
of flask A.

Transfer 2 g of the barium carbonate or calcium carbonate (3.1)
to flask B and add water to bring the total volume to 100 ml.

5.3.2 Connect the flasks A and B to the steam generator
(4.2.1) and condenser (4.2.3), as shown in the figure, and heat
the flasks and the steam generator simultaneously.

Carry out the distillation ensuring that the volumes of the con-
tents of flasks A and B remain constant to within 5 mi. Collect
1 000 to 1 500 ml of distillate in the conical flask (4.2.4). Discard
the distillate.
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5.3.3 After distillation, filter the hot contents of flask B
through the filter paper (4.8) into a 500 ml conical flask (4.7)
and rinse the precipitate with hot water, collecting the rinsings
untii the total volume of filtrate is 250 ml. Transfer the filtrate to
an evaporating dish (4.10). Evaporate the filtrate on the
hotplate (4.9) to reduce the volume to about 100 ml.

5.3.4 Add to the remaining filtrate:

— 10 ml of the sodium acetate solution (3.3);

a) in the case of test portions taken by volume

(m2 - m1) X 0,0975 x 100
| 4

b) in the case of test portions taken by mass

(my — m4) x 0,097 5 x 100

my

—  2|ml of the hydrochloric acid solution (3.4);

— 2% ml of the mercury(ll) chloride and sodium chloride
solutign (3.2).

Mix well fnd boil this solution under reflux on a boiling water
bath for| 2 h. [The calcium or barium formate reduces
mercury(ll) chloride to mercury(l) chloride.]

5.3.5 Filter the precipitate of mercury(l) chloride under suc-
tion throdgh the Schott filter (4.3) previously dried at 100 °C in
the oven|(4.5), cooled in the desiccator (4.4) and weighed to
the neargst 0,000 2 g.

Wash thé mercury(l) chloride with cold water, ethanol (3.6)

and diethyl ether (3.7) and dry in the oven (4.5), controlled at
100 = 2 PC, for 1 h.

5.3.6 Allow the Schott filter and mercury(l) chloride to cool in
the desiclator (4.4) to ambient temperature and weigh to.the
nearest 0,000 2 g.

5.4 Number of determinations

Carry ouf two determinations on the saméitest sample (5.1).

6 Expression of results

6.1 Me¢thod of caleculation and formulae

The formic acid coftent, expressed in grams per 100 ml or per
100 g of sample,“is"equal to

where
mg is the mass, in grams, of the test\portfon;

my is the mass, in grams, of the'Schott fijter;

m, is the mass, in gtams, of the Sghott filter and
mercuryt!} chioride;

V is the volume,-in millilitres, of the test portion;

0,097 5 isrthe-mass, in grams, of formic ag¢id equivalent to
1 g of mercury(l) chloride.

Take as'the result the arithmetic mean of the vdlues obtained in
the two determinations (5.4) provided that the|requirement for
repeatability (see 6.2) is satisfied.

Report the result to three decimal places.

6.2 Repeatability

The difference between the values obtained i||| the two deter-
minations (5.4), carried out simultaneously or|in rapid succes-

sion by the same analyst, shall not exceed 2 % of the mean.

7 Test report

The test report shall show the method used afid the result ob-
tained. It shall also mention any operating| conditions not
specified in this part of 1SO 6638, or regarded as optional, as
well as any circumstances that may have influepced the results.

The test report shall include all the details requ|red for the com-
plete identification of the sample.
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