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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 I1SO 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 commrttee International organrzatrons governmental and ‘non- governmental, in

liaison wi

Commissjon (IEC) on aII matters of electrotechnrcal standardrzatron

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft Inte

Publication as an International Standard requires approval by at least 75 % of the membér bodies casti

Attention

rights. ISQ® shall not be held responsible for identifying any or all such patent rights:

International Standard 1SO 5565-2 was prepared by Technical Committee ISO/TC 34, Agricultural fo
Sub-committee SC 7, Spices and condiments.

This first pdition of ISO 5565-2, together with 1ISO 5565-1, cancéls’and replaces 1ISO 5565:1982, whi

technicall

ISO 5565

— Part 1 Specification

—  Part

s drawn to the possibility that some of the elements of this part of ISO/&5565 may be the subj

revised.

consists of the following parts, under the generaltitle Vanilla [Vanilla fragrans (Salisbury) Ame

P: Test methods

ectrotechnical

national Standards adopted by the technical committees are circulated to the maember bodigs for voting.

g a vote.

ect of patent

od products,

ch has been
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INTERNATIONAL STANDARD ISO 5565-2:1999(E)

Vanilla [ Vanilla fragrans (Salisbury) Ames] —

Part 2:
Test methods

1 Scope

This part jof ISO 5565 specifies test methods for the analysis of vanilla belonging to, the“species Vanilla fragrans
(Salisbury)) Ames, syn. Vanilla planifolia Andrews.

This part pf ISO 5565 is applicable to vanilla in pods, cut in bulk, and in the form-of powder. It is not applicable to
vanilla exfracts.

Three tesf methods for the analysis of vanilla are described in this part,of|SO 5565:
a) the determination of moisture content in vanilla pods and powder:(4.1);

b) the determination of vanillin, vanillic acid, 4-hydroxybenzaldehyde and 4-hydroxybenzoic agid by high-
perfoymance liquid chromatography (4.2);

c) the determination of vanillin content by an ultraviolet spectrometric method (4.3).

NOTE Specifications for vanilla are given in ISO 5565-1.

2 Normative reference

The following normative document eontains provisions which, through reference in this text, constitute provisions of
this part of ISO 5565. For dated.references, subsequent amendments to, or revisions of, this publigation do not
apply. Hoyever, parties to agreements based on this part of ISO 5565 are encouraged to investigate the possibility
of applying the most recent-edition of the normative document indicated below. For undated references, the latest
edition of the normative_document referred to applies. Members of ISO and IEC maintain registers of cprrently valid
Internatiopal Standards:

ISO 1042( Labaratory glassware — One-mark volumetric flasks.

3 Terms and definitions

For the purposes of this part of ISO 5565, the following term and definition apply.
3.1

moisture content

guantity of water entrained and collected in accordance with the method specified in this part of ISO 5565

NOTE It is expressed as a mass fraction in percent [formerly given as % (m/m)].

© 1SO 1999 — Al rights reserved 1
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4 Test methods

4.1 Determination of moisture content in vanilla pods and powder

NOTE Th

e general method described in ISO 939 is not applicable to vanilla.

4.1.1 Principle

The amount of water entrained by azeotropic distillation is determined using a water-immiscible organic liquid. The
water is collected in a graduated tube.

4.1.2 Reag
Use only reg
41.2.1

Saturate the|
of the moistt

4.1.3 Apps

Usual laborgtory apparatus and, in particular, the following.

41.3.1
reflux conde

The connections between the receiver, the condenser and:the flask are interchangeable ground glass j

receiver ser
the apparatu

41311
annealed an

4.1.3.1.2
inner tube of

The tip of th
the condens|
of the liquid

41.3.1.3
striae and s
Figure 1.

ent
gents of recognized analytical grade, and distilled or demineralized water or water of\equivale
Toluene

toluene by shaking it with a small quantity of water and distil it. Use the(distillate for the dets
re.

ratus

Distillation apparatus, consisting of a glass flask heated by a suitable means and provig
hser discharging into a receiver connected to the flask:

es to collect and measure the condensed water, and to return the solvent to the flask. The as
s is shown in Figure 1 and the various components are described below.

Flask, of capacity 500 ml, of the~shape shown in Figure 1 and made of heat-resistant g
[ as free as possible from striae and similar defects.

Reflux condenser , water ¢ooled, made of glass, having a jacket approximately 400 mm lo
diameter 9,5 mm to 12,5.mm.

b condenser to be inserted in the receiver may be ground off at an angle of 30° from the verti

Nt purity.

Ermination

ed with a

pints. The
sembly of

lass, well

ng and an

cal axis of

Pr. When insertedZinto the receiver, the tip of the condenser shall be 6 mm to 7 mm above the surface

n the receiverafter distillation conditions have been established.

Receiver, of capacity 5 ml, made of heat-resistant glass, well annealed and as free as pos
milar.defects, provided with ground glass joints, with the shape, dimensions and tolerance]

sible from
5 given in

It consists essentially of an upper chamber, together with a tube and ground joint leading to a flask and graduated
tube. The graduated portion shall have a capacity of 5 ml when filled to the highest graduation mark.

The scale shall cover the range of 0 ml to 5 ml and shall be graduated at intervals of 0,10 ml. The graduation marks
corresponding to each millilitre shall be numbered and carried completely round the tube. The graduation marks
midway between the numbered marks shall be carried three-quarters of the way round, and the remaining marks
shall be carried half-way round the tube. The error at any indicated capacity shall not exceed 0,05 ml.

41.3.1.4

Heat source , either an oil bath or an electric heater,

of heat control.

© ISO 1999 - All rig
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The temperature of the oil in the bath should not be very much higher than the boiling point of toluene.
4.1.3.1.5 Copper wire , long enough to extend through the condenser and with one end twisted into a spiral.

The diameter of the spiral shall be such that it fits snugly within the graduated portion of the receiver and yet can be
moved up and down.

4.1.3.2 Analytical balance , accurate to 0,01 g.

Dimensions in millimetres

T M
| ]
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<9 L 2>
RN % 45
23 g ® int. 11
T s ¢ int. 9

3
L
Key
1 Reflux condensor (4.1.3.1.2)
2 Receiver (4.1.3.1.3)
3 Graduated tube, of capacity 5 ml, graduated in 0,10 ml
4 Flask (4.1.3.1.1)

Figure 1 — Distillation apparatus
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4.1.4 Preparation of test sample

4141

Vanilla in pods, cut or in bulk

Prepare the test sample by cutting the vanilla pods into pieces of 5 mm maximum, taking care not to modify the
moisture content.

4142

Vanilla in powder

Thoroughly mix the laboratory sample.

4.1.5 Proc

415.1 P
Clean the er
water droplg
before use.

4152 T
Weigh, to th
exceed 4,5 11

4153 D
Transfer qu
sufficient tol
fill the receiy
into the disti
calcium chlg

In orderto c
so that the

increase the
reflux condg

adhering to fhe walls of the condenser.

The water in
and down in
the water lg
condenser W

Immerse thq

bdure

eparation of apparatus

tire apparatus with a potassium dichromate/sulfuric acid cleaning solution to minimize the ad
ts to the sides of the condenser and the receiver. Rinse thoroughly withiwater and dry (¢

pst portion

e nearest 0,1 g, about 10 g of the test sample (4.1.4) such that)the quantity of water collect
nl.

btermination

Antitatively the test portion (4.1.5.2) to the distillation flask (4.1.3.1.1) using toluene (4.1
lene (about 75 ml in all) to cover the sample campletely and swirl to mix. Assemble the app4
er (4.1.3.1.3) with the toluene by pouring it-through the condenser (4.1.3.1.2) until it begins t
lation flask. If necessary, insert a loose cotton plug in the top of the condenser or attach to
ride tube to prevent condensation of atmospheric moisture within the condenser tube.

bntrol refluxing, wrap the flask and tube leading to the receiver with a cloth for insulation. Heg
distillation rate to about 200 drops per minute and continue until no more water is collected.

nser occasionally during‘the distillation with 5 ml portions of the toluene to wash down any

the receiver may.be made to separate from the toluene by occasionally moving a spiral copp
the condensepr.and receiver, thus causing the water to settle at the bottom of the receiver. R
vel in the_reeeiver remains unchanged for 30 min and then shut off the source of heat.
ith toluetie as required, making use of the spiral copper wire to discharge any moisture drople

reCeiver in water at room temperature for at least 15 min or until the toluene layer is clear;

erence of
ompletely

ed will not

2.1). Add
iratus and
b overflow
it a small

t the flask

Histillation rate is about 100 drops per minute. When the greater part of the water has disfilled over,

Purge the
moisture

er wire up
eflux until
Flush the
ts.

then read

the volume ¢

f Water.

4.1.6 Expression of results

The moisture content, w, expressed as a percentage by mass, is equal to:

100V
W=

m

where

\Y,

is the volume, in millilitres, of water collected;

© ISO 1999 - All rig

hts reserved


https://standardsiso.com/api/?name=c065e222f611eda3211f7a8fcf2e90fb

ISO 5565-2:1999(E)

m is the mass, in grams, of the test portion.

It is assumed that the density of water is 1 g/ml exactly.

4.2 Determination of vanillin, vanillic acid, 4-hydroxybenzaldehyde and 4-hydroxybenzoic acid

in vanilla

in pods, bulk, cut or powder form, by high-performance liquid chromatography

(Reference method)

4.2.1 Principle

A test po
(HPLC), U

422 Re
Use only
4221
4222

4.2.2.3

42.2.4

Mix 75 p
membran

4.2.2.5
42251
4.2.2.52
4.2.253
42254
4.2.2.6
4.2.2.7

4227.1

H + ry +oal <L P H YN 4 AN ol lo | PP N £ L HP | o
TUTT IO TAUALITU Arfurul unuittu (ao TICLToodAly ) UITITT oTPAIratCu Uy THyrirpgTriulTimaricc nmgyuiua i

sing an internal standard, then determined by ultraviolet spectrometry.

agents

Ethanol , 96 % (volume fraction).
Methanol

Dilute phosphoric acid , ¢(H;PO,4) = 0,01 mol/l.

Mobile phase (for guidance).

b (4.2.3.3). Degas.

Reference standards , with a minimum purity 99 %.

Vanillin (4-hydroxy-3-methoxybenzaldehyde).

Vanillic acid (4-hydroxy-3-methoxybenzoic acid).
4-Hydroxybenzaldehyde

4-Hydroxybenzoic-acid

Internal standard’ : acetylsalicylic acid, with a minimum purity of 99 %.
Stock standard solutions , preferably dissolved in the mobile phase.

Vanillin stock solution , of concentration 1 g/l, weighed to the nearest 0,001 g.

4.2.2.7.2

42.2.7.3

4.2.2.8

eagents of recognized analytical grade, and distilled or demineralized water orwater of equiva

arts of the dilute phosphoric acid (4.2.2.3) with «25" parts of the methanol (4.2.2.2). Filtg

pmatography

lent purity.

r through a

Vanillicacid-stock-solution —of concentration 0.1 g/ weighed to the nearest 0,001 g-

4-Hydroxybenzaldehyde stock solution , of concentration 0,1 g/l, weighed to the nearest 0,001 g.

Working solution

The working solution is obtained by dilution of the stock solutions (4.2.2.7) preferably in the mobile phase (4.2.2.4)
in such a manner that the final concentration of the working solution should be as given in 4.2.2.8.1 t0 4.2.2.8.4.

The solutions prepared in this manner can be preserved for some days in the dark, at a temperature of 4 °C.

42.28.1

©1S0 1999

Vanillin working solution , of concentration at 0,1 g/l.

— All rights reserved


https://standardsiso.com/api/?name=c065e222f611eda3211f7a8fcf2e90fb

ISO 5565-2:1999(E)

42.2.8.2

4.2.2.8.3

42.2.8.4

4229

Vanillic acid working solution , of concentration 0,008 g/l.
4-Hydroxybenzaldehyde working solution  , of concentration 0,008 g/l.
4-Hydroxybenzoic acid working solution  , of concentration 0,002 g/I.

Internal standard solution

Dissolve acetyl salicylic acid (4.2.2.6) in the mobile phase (4.2.2.4) to give a concentration of about 0,6 g/l, weighed
to the nearest 0,001 g.

NOTE Th

4.2.3 Appd

e concentrations should tally approximately with that found in the sample solution.

ratus

Usual laborgtory apparatus and, in particular, the following.

4231

4.2.3.2
ISO 1042.

4.2.3.3

4.2.3.4

4234.1

4.2.3.4.2

42343

42344

42345
means of he

4.2.3.5

42351

4.2.35.2

4.2.353

Airtight grinder.

One-mark volumetric flasks , of capacities 100 ml and 200 ml, complying with the requir

Membranes , of porosity 0,45 pm.

Continuous-extraction apparatus , of the Soxhlet typeg.comprising the following.
Soxhlet extractor , of capacity 125 ml.

Condenser

Flask , of capacity 250 ml, with ground glass neck.

Cartridge

Heat source , either an electric-fieating mantle or an oil bath , provided with a sliding rheost
at control, and with a temporized circuit breaker.

High-performance liguid’chromatograph , fitted with the following.
Spectrometric detector, allowing measurement at a wavelength of 254 nm.
Injection device , for introducing a test sample of 10 pl to 100 pl.

Column-, the packing of which consists of C;g bonded silica of 5 um to 10 um particle size.

bments of

pt or other

4.2.3.6

4.2.3.7

yringe , for tigh-performance fiquid chromatography.

Analytical balance , with an accuracy of 0,001 g.

4.2.4 Preparation of test sample

4.2.4.1  Vanilla in pods, cut or in bulk

Grind the sample and homogenize it thoroughly.

© 1SO 1999 — All rights reserved
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4.2.4.2  Vanillain powder
Thoroughly mix the sample.
4.2.5 Test portion

Weigh, to the nearest 0,001 g, 20 g of the prepared sample (4.2.4.1 or 4.2.4.2).

4.2.6 Extraction

Extract th
i.e.25to

0 rotations of solvent.

ities of vanilla pods or vanilla powder and of the extraction solvent to lead to an extract beg
a maximum concentration of 100 g of pods per litre.

Transfer the extract to a 200 ml volumetric flask (4.2.3.2). Wash the flask of the extraction apparatus s
with small quantities of ethanol and add the washings to the volumetric flask.

Dilute to the mark with ethanol and mix well. Thus, a solution with a known titre is.obtained.

Make a offe-in-ten dilution of this solution with the mobile phase (4.2.2.4),
4.2.7 Prpcedure

4.2.7.1 | Chromatographic operating conditions

Conduct the analysis at atmospheric temperature under the conditions specified in 4.2.3.5 using the n
(4.2.2.4) with a flow rate of about 1 ml per minute.

4.2.7.2 Calibration

4.2.7.2.1 | Inject the reference standard .and the internal standard separately, and then as a mixtur|
operating |conditions so that the resolutionfactors of the peaks of all the compounds are at least equal t

4.2.7.2.2 | Inject the sample as prepared in 4.2.6 after filtering it through a membrane (4.2.3.3). Ch
internal standard does not interfere with any of the constituents of the sample.

4.2.7.2.3| Mix 10 ml of~the standard solution obtained in 4.2.2.7 with 10 ml of the internal stang
(4.2.2.9). Filter on the membrane and inject.

The respgnse coefficients (K;) are given by the equation:

2.1) for 16 h;

ing obtained

everal times

nobile phase

e. Adapt the
D 1.

eck that the

ard solution

G -k

s AT

K; is the response coefficient of the constituent i to be determined;
m,  is the mass of the constituent i in the injected solution;
my is the mass of the internal standard in the injected solution;

h; is the height of the peak of the constituent i measured on the chromatogram;

© 1SO 1999 — All rights reserved
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h

S
NOTE
4.2.7.3

42.73.1
solution (4.2

4.2.7.3.2

is the height of the peak of the internal standard measured on the chromatogram.
In the equation, the heights of the peaks may be replaced by the areas.

Determination

Mix 10 ml of the sample solution prepared in accordance with 4.2.6 with 10 ml of the internal standard

.2.6). Filter through the membrane.

Inject the solution obtained in 4.2.7.3.1 under the conditions fixed in 4.2.7.2.3.

The percent

m =—

where the sy

NOTE In

4.3 Deter
an ultraviol

4.3.1 Pring
The vanillin
The vanillin
4.3.2 Reag
Use only reg
4321
4322

4.3.2.3

4.3.3 Apps

Usual labordtory equipment and, in particular, the following.

43.3.1

hges of the substances to be determined are calculated by the equation:

x by xmy
hg

mbols are the same as in 4.2.7.2.3.

the equation, the heights of the peaks may be replaced by the areas.

mination of the vanillin content of vanilla pods, cut, in bulk andthe form of powder, b
bt spectrometric method

iple
contained in a test portion is extracted with ethanol.

n the ethanolic solution is determined by a spéctrometric method.

ents

gents of recognized analytical grade) and distilled or demineralized water or water of equivalent purity.
Ethanol, 96 % (volume fraction), for UV spectrometry.
Sodium hydroxide solution™ , ¢(NaOH) ~ 1 mol/l.

\Vanillin (4-hydroxys3-methoxybenzaldehyde).

ratus

Airtight grinder

4.3.3.2
ISO 1042.

4.3.3.3

4334

4.3.3.5

4.3.3.6

One-mark volumetric flasks , of capacities 100 ml and 250 ml, complying with the requirements of

Pipettes , to deliver 10 ml, 20 ml and 25 ml.
Desiccator , containing an efficient desiccant.
Extraction apparatus , as described in 4.2.3.4 t0 4.2.3.4.5.

Spectrometer , suitable for making measurements in the ultraviolet region.
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