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INTERNATIONAL STANDARD

1SO 3496-1978 (E)

Meat and meat products — Determination of
L(—)-hydroxyproline content (Reference method)

1 SCOPE AND FIELD OF APPLICATION

This International Standard specifies a reference method
for the ddtermination of the L{—)-hydroxyproline content
of meat arjd meat products.

2 REFERENCE
ISO 3100 Meat and meat products — Sampling.

3 DEFINITION

L{—)-hydrpxyproline content of meat and meat products :
The amoynt of L(—)-hydroxyproline determined according
to the procedure specified in this International Standatd,
and expregsed as a percentage by mass.

4 PRINGIPLE

Hydrolysis of a test portion in constant-boiling hydro-
chloric acid solution containing tin{IN-chloride. Fiitration
and dilufion of the hydrolysate)/ Neutralization, with
sodium hlydroxide, of an aliguot portion of the diluted
hydrolysate. Filtration and “dilution. Oxidation of the
L{(~)-hydrpxyproline by chioramine-T, followed by the
formation] of a red Scempound with p-dimethylamino-
benzaldehiyde. Photometric measurement at a wavelength
of 568 n

5.3 Sodium hydroxide, approximately 10 M solution.

Dissolve 40g of sodium hydroxide in water. Cool and
dilute to 100 ml.

5.4 Sodium hydroxide, approximately 1 M solution.
Dissolve 4g of, sodium hydroxide in water. Cool and
dilute to 100{m}.
5.5 Buffer solution, pH 6,0.
Dissolve in water :
50 g of citric acid monohydrate (CsHgO4.H,0);
26,3 g of sodium hydroxide;

146,1 g of sodium acetate trihydrate
[Na(CH;C0,).3H,0].

Dilute to 1000 ml with water. Mix thig solution with
200 mli of water-and 300 ml of propan-1-ol.

This solution is stable for several weeks at 4 ['C.

5.6 Chloramine-T reagent

Dissolve 1,41 g of N-chloro-p-toluenesulphohamide, sodium
salt trihydrate (chloramine-T) in 10 ml |of water and
successively add 10 ml of propan-1-ol ang 80 mi of the
buffer solution (5.5).

Prepare this solution immediately before use.

5.7 Colour reagent

5 REAGENTS

All reagents shall be of recognized analytical quality. The
water used shall be distilled water or water of at least
equivalent purity.

5.1 Hydrochloric acid solution containing tin{il) chloride.

Dissolve 7,5 g of tin{i1) chloride dihydrate (SnCl,.2H,0):

in water, dilute to 500 ml and add 500 m! of hydrochloric
acid (o, 1,19 g/ml).
5.2 Hydrochloric acid, approximately 6 M solution.

Mix equal volumes of hydrochloric acid (0,4 1,19 g/ml)
and water.

Dissolve 10,0 g of p-dimethylaminobenzaldehyde in 35 mi
of perchloric acid solution [60 % (m/m)] and then slowly
add 65 mi of propan-2-ol.

Prepare this solution on the day of use.

NOTE — If purification of the p-dimethylaminobenzaldehyde is
necessary (see note to 8.5), proceed as follows :

Prepare a saturated solution of the p-dimethylaminobenzaldehyde
in hot 70 % {V/V) ethanol. Cool, first at room temperature and
finally in arefrigerator. After about 12 h, filtter on a Buchner funnel.
Wash with a little 70 % {V/V) ethanol. Again dissolve in hot 70 %
(V/V) ethanol. Add cold water and agitate thoroughly. Repeat
this procedure until a sufficient quantity of milk-white crystals
has been formed. Place in the refrigerator overnight. Filter on the
Buchner funnel, wash with 50 % (V/V) ethanol and vacuum dry
over phosphorus{V) oxide.
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5.8 L{-)-Hydroxyproline standard solutions 8 PROCEDURE

Prepare a stock solution by dissolving 50 mg of 8.1 Preparation of test sample
4-hydroxypyrrolidine-a-carbonic acid (hydroxyproline) in
water. Add 1 drop of the hydrochloric acid solution (5.2)
- and dilute to 100 mi with water. This solution is stable for -
at least one month at 4 °C. .Reduce intact meat to small cubes (approximately 0,5 cm3,
i.e. length of side approximately 8 mm) by cutting it while
it is cold (just below 0 °C), using a sharp knife.

8.1.1 Raw meat and raw meat products

On the day of use, dilute 5 ml of the stock solution to
500 ml with water in a volumetric flask. Then prepare

four standard solutions by diluting 10 — 20 — 30 and 40 ml Either place the sample in a container and seal the latter
of this solut i + i - ; at-resistant
L(=)-hydroxyprgline concentrations of 0,5 — 1 — 1,6 and plastic film; then heat so as to maintain a tempgrature of
2 pg/ml respectipely. at least 70 °C for at least 30 min; cool and\progeed as in

8.1.2.

During the remaining stages of preparation off the test

6 APPARATUS sample and the weighing out of ‘the test portions, ensure
that the sample is kept well niixed and, in particular, that
Ordinary laborafory apparatus, and in particular : any fat or fluid is kept evenly-distributed.

6.1 Mechanical meat mincer, laboratory size, fitted with a

plate with holes|not exceeding 4 mm in diameter makes it less resistant to,homogenization by mincing. However, it

may also lead to separation of a fluid containing gelatine. The
presence of fat may also’'demand special attention for the production

NOTE — The heat treatment softens the raw connectivittissue and

6.2 Round or flat bottom hydrolysis flask, capacity about of a homageneous, test sample.
200 ml, wide-ndcked, equipped with an air-cooled or water-
cooled condensgr. 8.1.2 Cooked meat and cooked meat products

Make\the sample homogeneous by passing it at ldast twice
through the meat mincer (6.1), and mixing. Keep the
homogenized sample in a completely filled, air-tight, closed
. . . container and store it in such a way that deteriorption and
6.4 Filter paper disks, diameter 12,5 cm?). change in composition are prevented. Analyse|the test
sample as soon as possible, but always within 24 h|

6.3 Electric hdating device (for example, heating mantle,
hot-plate, or eleftrically heated sand bath).

6.5. pH meter.

8.2 Test portion

6.6 Aluminium or plastic foil.
Weigh, to the nearest 0,001 g, about 4 g of the tTt sample

into .the hydrolysis flask (6.2). Ensure that nofe of the

6.7 Water bath, capable of being_thermostaticall
P T : v sample adheres to the side wall of the flask.

controlled at 60|+ 0,56 °C.

6.8 Spectrophdtometer, capable—of-being used at a wave- ‘8.3 Hydrolysis

length of 558 £(2 nm, or photoelectric colorimeter with an 8.3.1 Place some silicon carbide boiling chips in|the flask
interference filtgr with absorption maximum at 558 £ 2 nm. and add 100+ 1 ml of the hydrochloric acid| solution
containing tin({!1) chioride (5.1). Heat to gentle boiling

6.9 Glass cells of 10 mm. optical path length. using the heating device (6.3), and maintain for 16 h-under
reflux (conveniently overnight). ~

NOTE =1t agsited by The analyst, the hydrolysis may alternatively
be accomplished in two periods, each of 7 to 8 h, on consecutive
days. This alternative procedure has been proved experimentally
to yield results that are not significantly different from those

6.10 Analytica| balance.

7 SAMPLE obtained with a single hydrolysis period of 16 h.

7.1 Proceed from a representative sample of at least 8.3.2 Filter the hot hydrolysate through filter paper (6.4)

200 g. See'1SO 3100. into a 200 ml one-mark volumetric flask. Wash the flask
and filter paper three times with 10 ml portions of hot

7.2. Store the sample in such a way that deterioration and hydrochloric acid solution (5.2) and add.the washings to

change in composition are prevented. , the hydrolysate. Make up to the mark with water and mix.

1) For example, S and S No. 287 and'Whatman GF /A are suitable.
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