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ISO 3632-2: 1993(E) 

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. Esch 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. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting 
a vote. 

International Standard ISO 3632-2 was prepared by Technical Committee 
lSO/TC 34, Agricultural food products, Subcommittee SC 7, Spices and 
condimen ts. 

This first edition of ISO 3632-2, together with ISO 3632-1 cancels and re- 
places ISO 3632:1980, of which they constitute a technical revision. 

ISO 3632 consists of the following Parts, under the general title Saffron 
(Crocus sativus Linnaeus): 

- Part 1: Specification 

- Part 2: Test methods 
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0 ISO ISO 3632-2: 1993(E) 

Introduction 

Since saffron is a costly spiee, the general methods of testing spices are 
not always suitable because they require the use of large test portions. 
This is why it was decided to include in this part of ISO 3632 the test 
methods specific to saffron, when it is not possible to use the general 
Standards. 
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INTERNATIONAL STANDARD 0 ISO ISO 3632-2: 1993(E) 

Saffron (Crocus sativus Linnaeus) - 

Part 2: 
Test methods 

1 Scope 

This part of ISO 3632 describes methods suitable for 
testing the spiee saffron, which is obtained from the 
flowers of the saffron crocus (Crocus sativus 
Linnaeus). 

lt is applicable to the testing of saffron in either of the 
following forms: 

- in whole filaments as a loose, supple, elastic and 
hygroscopic mass of filaments, or 

- in powder form. 

NOTE 1 Specifications for saffron are given in 
ISO 3632-1. 

ISO 3632-1: 1993, Saffron (Crocus sativus Linnaeus) 
- Part 1: Specification. 

3 Definitions 

For the purposes of this patt of ISO 3632, the defi- 
nitions given in ISO 3632-1 and the following defi- 
nitions apply. 

3.1 moisture and volatile matter content: Loss of 
mass determined under the conditions described. lt 
is expressed as a percentage by mass of the Sample. 

3.2 colouring strength: Mainly due to its crocine 
content, it is defined by measurement of the Optical 
density at the maximum, about 440 nm. 

3.3 bitterness: Mainly due to its picrocrocine con- 
tent, it is defined by measurement of the Optical 
density at the maximum, about 257 nm. 

2 Normative references 

The following Standards contain provisions which, 
through reference in this text, constitute provisions 
of this part of ISO 3632. At the time of publication, the 
editions indicated were valid. All Standards are subject 
to revision, and Parties to agreements based on this 
part of ISO 3632 are encouraged to investigate the 
possibility of applying the most recent editions of the 
Standards indicated below. Members of IEC and ISO 
maintain registers of currently valid International 
Standards. 

ISO 928: 1980, Spices and condiments - Determi- 
nation of total ash. 

ISO 930:1980, Spices and condiments - Determi- 
nation of acid-insoluble ash. 

3.4 flavour: Mainly due to its safranal content, it is 
defined by measurement of the Optical density at the 
maximum, about 330 nm. 

4 Preparation of test Sample and Order 
of tests 

4.1 Minimum mass of test Sample 

IMPORTANT - In view of the high tost of saffron, 
the mass of Sample received in the laboratories for 
carrying out the tests is often limited. 

The minimum mass of the laboratory Sample shall be 
10 g (5 g x 2) so that it is possible to carry out all the 
usual analyses in duplicate. 
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ISO 3632-2: 1993(E) 0 ISO 

Larger quantities of Sample shall be placed at the 
disposal of the laboratories in case of any dispute, or 
if additional tests are required (e.g. nitrogen, crude fi- 
bre) . 

4.2 Procedure 

4.2.1 Saffron in filaments 

Carry out, in the Order indicated, the tests and 
analyses according to the scheme given in table 1. 

4.2.2 Saffron in powder form 

Carry out, in the Order indicated, the tests and 
analyses according to the scheme given in table2. 

5 Identification test 

5.1 General 

This preliminaty test may make the subsequent 
Chemical analyses unnecessary if it Shows that the 
saffron is not pure. 

5.2 Saffron in filaments 

5.2.1 Principle 

Visual examination with a magnifying glass. 

5.2.2 Apparatus 

5.2.2.1 Magnifying glass, with a magnification of 
~10 max. 

Table 1 - Saffron in filaments: Order of test procedures 

Test procedure Test 
Order Sample Comments 

(sample:5gxZ=lOg) g 

1 Identification test (clause 5) 5 Non-destructive test 

Reject Sample if vegetable matter is found other 
than from Crocus sativus Linnaeus 

I 2 1 Determination of floral waste content (clause 6) 1 3 1 Non-destructive test 

3 Determination of extraneous matter (clause 7) ~ 3 Sample is reconstituted after reincorporation of 
floral wastes 

4 Regrouping and mixing of all the elements separ- 
ated in tests (clauses 5 to 7) 

5 Return to the original test Sample of 5 g 

I 5 1 Separation of test Sample into Sample A (3 g ) and Sample B (2 g ) 

Sample A (3 g) 

6A Determination of moisture and volatile matter 2,5 Keep the Sample for determination of total ash 
content (clause 9) and acid-insoluble ash 

7A Determination of total ash (clause IO) 2 Sample remaining after 6A 
bpprox.1 

8A Determination of acid-insoluble ash (clause 11) Sample remaining after 7A 

I 1 Sample B (2 g) 

6B I / Crushing and sieving (clause 12) 2 Carry out the crushing in accordance with 
clause 12 to obtain a powder of which 95 % 
Passes through a 500 Pm sieve 

NOTE - There will remain 0,5 g of Sample A and 1,45 g of Sample B which tan be used for further tests or for repeating 
certain analyses if necessary. 
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Q ISO ISO 3632=2:1993(EB 

Table 2 - Saffron in powder form: Order of test procedures 

Test procedure 
Test 

Order Sample Comments 
(Sample: 5gxZ=lOg) g I 

1 Identification test (clause 5) 0,5 DO not continue with the analysis if the 
colorimetric analysis is not correct 

examination (clause 8) 0,Ol to 
I I 0,02 I 

I 3 / Separation of remaining test Sample (4,48 g ) into Sample A (25 g ) and Sample B (lt98 g ) I 

Sample A (2,5 g) I 

4A I / Determination of moisture and volatile matter 25 
content (clause 9) / / 

Keep the Sample for determination of total ash 
and acid-insoluble ash I 

of total ash (clause ‘IO) 2 l l Sample remaining after 4A 
Iapprox.) I 

1 6A 1 Determination of acid-insoluble ash (clause 11) 1 1 Sample remaining after 5A I 

I 1 Sample B (1,98 g) 

4B l l Sieving 1,98 

I / 

Verify that 95 % of the powder Passes through a 
500 Pm sieve 

Crushing, if powder is > 500 Pm (clause 12) 

I 5B I Determination of main characteristics (clause 13) 1 0,5 1 

6B 1 Thin-layer chromatography (clause 14) 1 0105 I 

NOTE - There will remain 0,5 g of Sample A and ‘l,43 g of Sample B which tan be used for further tests or for repeating 
certain analyses if necessary. 

5.2.3 Procedure 

Spread out the test Sample of saffron in filaments and 
examine it with the magnifying glass (5.2.2.1). 

5.2.4 Interpretation of results 

All the filaments shall belong to the plant Crocus 
sativus Linnaeus. 

Reject the Sample if vegetable matter other than that 
belonging to Crocus sativus Linnaeus is found. 

5.3 Saffron in powder form 

5.3.1 Principle 

Use of a colorimetric reaction. 

5.3.2 Reagents 

Use only reagents of recognized analytical grade and 
distilled or demineralized water or water of equivalent 
purity. 

5.3.2.1 Sulfuric acid, of density 1 ,19 g/l. 

5.3.2.2 Diphenylamine, not producing any coloured 
reaction with the sulfuric acid. 

5.3.2.3 Diphenylamine Solution, prepared as fol- 
lows: 

Add 0,l g of diphenylamine (5.3.2.2) to 20 ml of 
sulfuric acid (5.3.2.1) and 4 ml of watet-. 

5.3.3 Apparatus 

5.3.3.1 Porcelain dish, with flat bottom. 

5.4 Procedure 

Take from Sample B (see table2) 0,5 g of saffron. 

Place this test Portion in the porcelain dish (5.3.3.1) 
containing the diphenylamine Solution (5.3.2.3). 

5.4.1 Interpretation of results 

Pure saffron immediately produces a blue colour 
which rapidly turns reddish brown. 

The blue colour shall persist in the presence of ni- 
trates. 
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ISO 3632-2: 1993(E) 63 ISO 

6 Determination of floral waste content 
of saffron in filaments 

7 Determination of extraneous matter 
content of saffron in filaments 

6.1 Principle 7.1 Principle 

Physical Separation of the floral waste present in a 
test Portion and weighing. 

Physical Separation of the extraneous 
in a test Portion and weighing. 

matter present 

6.2 Apparatus 
7.2 Apparatus 

6.2.1 Watch glass. The same apparatus is required as in clause 6. 

6.2.2 Small laboratory tongs. 
7.3 Procedure 

6.2.3 Analytical balance, accurate to the nearest 
0,Ol g. 7.3.1 Test Portion 

NOTE 3 Since the mass of the test portion is low, it is 
advisable that it be taken from a homogenized Sample. 6.3 Procedure 

6.3.1 Test Portion Reconstitute the test Sample (approx. 3 g) by 
reincorporating the floral wastes previously separated 
and determined as in clause 6. Homogenize well and 
then weigh the Sample to the nearest 0,Ol g on the 
analytical balance. 

Weigh, to the nearest 0,Ol g, approximately 3 g of the 
test Sample. 

NOTE 2 Since the mass of the test Portion is low, it is 
advisable that it be taken from a homogenized Sample. 

7.3.2 Determination 

6.3.2 Determination Spread the test Portion on a sheet of neutral grey pa- 
per. With the help of the small tongs, or with any 
other appropriate means, separate the extraneous 
matter from the test Portion. 

Spread the test Portion on a sheet of neutral grey pa- 
per. With the help of the small tongs (6.2.2), separate 
all the yellow filaments, attached or unattached, and 
other floral wastes that might be present. Weigh on the analytical balance, to the nearest 

0,Ol g, the previously dried watch glass. Weigh on the analytical balance (6.2.3), to the nearest 
0,Ol g, the previously dried watch glass (6.2.1). Transfer the separated extraneous matter to the 

watch glass and weigh the whole to the nearest 
0,Ol g. 

Transfer the separated floral wastes to the watch 
glass and weigh the whole to the nearest 0,Ol g. 

7.4 Expression of results 6.4 Expression of results 

The floral waste content of the Sample, expressed as 
a percentage by mass, is equal to 

The extraneous matter content of the Sample, ex- 
pressed as a percentage by mass, is equal to 

(m3 100 - m1> x- mo h 100 - m1> x- mo 

where 

mo is the mass, in grams, of the test Portion; mo is the mass, in grams, of the test Portion; 

is the mass, in grams, of the watch glass; m1 is the mass, in grams, of the watch glass; 

Ilt2 is the mass, in grams, of the watch glass 
containing the floral wastes. 

is the mass, in grams, of the watch glass 
containing the extraneous matter. 
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8 Microscopic examination of saffron in 
powder form 

8.1 General 

The method is applicable to the examination of saffron 
in powder form in Order to determine whether the 
powder consists exclusively of vegetable elements 
belonging to Crocus sativus Linnaeus. 

8.5.2 Preparation for Observation in water 

8.2 Principle 

Verification of the identity and purity of the saffron 
powder and investigation for typical anatomical el- 
ements by microscopic Observation, as described in 
8.5. Examination of the Sample in distilled water, in a 
sodium or potassium hydroxide Solution and in 
aqueous iodineliodide solution. 

8.3 Reagents 

Use only reagents of recognized analytical grade, and 
distilled or demineralized water or water of equivalent 
purity. 

8.3.1 lodineliodide solution, aqueous Solution of 
iodine in potassium iodide. 

To a 100 ml one-mark volumetric flask, equipped with 
a glass stopper, add 2 g of iodine, 4 g of potassium 
iodide and about 10 ml water. Leave until completely 
dissolved, then make up to the mark with water. 
Stopper the flask. 

8.3.2 Sodium or potassium hydroxide, aqueous 
Solution, 5 % (dm). 

8.4 Apparatus 

Usual apparatus used for microscopic examinations, 
such as slides, cover-glasses, scalpel, lanceolate nee- 
dles, etc., and the following. 

8.4.1 Microscope, capable of ~100 to ~400 magni- 
fication. 

8.5 Procedure 

8.5.1 Test Portion 

Take a test Portion of the Order of 0,001 g to 
0,002 g, but the quantity may vary depending upon 
the Sample to be analysed. If the typical elements are 
rare, it Os recommended to mount (prepare) several 
slides. 

This allows 
powder. 

Observation of all the elements of the 

Put a drop of water on a slide. With the tip of a scalpel 
or a lanceolate needle, take the test Portion (8.5.1) 
and mix it in the water placed on the slide until the 
powder is thoroughly wet. Cover with a cover glass 
by pressing gently. 

NOTE 4 The quantity of water to be deposited should 
enable the entire powder to be thoroughly wet, but it should 
not be in excess and run off the slide. 

8.5.3 Preparation for Observation in an aqueous 
Solution of sodium or potassium hydroxide 

This enables clarification of the preparations by de- 
stroying totally or partially the major part of the cellular 
contents, particularly starch. The cellular elements are 
also made clearer and easier to observe, particularly 
the sclerous elements, vessels, fibres and epidermis. 
The mineral elements are not altered. 

Carry out the procedure indicated in 8.5.2 but replace 
the distilled water by the sodium or potassium hy- 
droxide solution (8.3.2). 

Wait for a few minutes for the medium to clarify. 

8.5.4 Preparation for Observation in aqueous 
iodineliodide Solution 

This makes visible the starch grains which are stained 
blackish blue or blackish violet. 

Carry out the procedure indicated in 8.5.2 but replace 
the water with iodineliodide Solution (8.3.1). 

8.5.5 Observation procedure 

Place each of the slides prepared as in 8.5.2 to 8.5.4, 
in turn, under the microscope (8.4.1) with a magni- 
fication which tan vary between ~100 and ~400, and 
proceed with the Observation of the anatomical 
structure of the saffron (see 8.6). 

NOTE 5 It is only by small details of structure, or even 
by comparison of their respective sizes, that it is possible 
to determine with certainty the Source of a particular tissue. 
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8.6 Anatomical structure of saffron 

8.6.1 Transverse section of a Stigma 
(see figure 1) 

The section has the following Parts: 

a parenchyma, formed of polygonal cells 
with rounded corners, with thin Walls; 

or cells 

vascular bundles, of round Cross-section; 

an epidermis composed of a row of slig htly 
elongated plate cells perpendicular to the surface 
of the Stigma and covered by a thin cuticule. Some 
epidermis cells have a small papilla in the middle 
of their outside Wall. 

8.6.2 Characteristics of saff ron powder 

The essential microscopic features characterizing 
saffron powder are as follows: 

- fragments of the top extremity of the Stigmas with 
large, hair-like elongated papillas capable of reach- 
ing a length of 150 Pm (see figure 2); 

- epidermic debris of Stigmas with small round 
papillas (see figure 3); 

(0 ISO 

- round Pollen grains of large diameter (85 Pm to 
100 Pm) with a thick, smooth cell wall and with a 
finely granular exine (see figure4); 

In addition, the following tan also be observed (see 
figure 5): 

- parenchymatous debris; 

- debris of the epidermis of the style, consisting of 
long, thin-walled and slightly sinuous cells; 

- debris of thin vascular bundles. 

IMPORTANT - Saffron powder does not have 
sclerous cells, fibres, covert hair or starch grains. 
The contents of the cells dissolve in water to give 
an orange-yellow colour. 

8.7 Interpretation of observations 

After Observation of the various slides, the examiner 
notes whether the saffron contains foreign elements 
or not. 

If foreign elements are detected, they shall be com- 
pared with a Standard reference preparation for 
identification purposes. 

Lower epidermis 

Figure 1 - Transverse section of Stigma of saffron crocus 
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Figure 2 - Upper extremity of Stigma of saffron crocus 

Figure 3 - Upper epidermis of Stigma of saffron crocus (front view) 
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Figure 4 - Pollen grain of saffron crocus (magnification ~300) 
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