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Determination of the water content in preparations with a basis of odoriferous
substances and foodstuffs by Karl Fisher's method

Tomoko KOGA, Toshikazu HIRAKI, Mitsuhiro YAMAZAKI, Hiroshi FURUKAWA
Central Customs Laboratory
531, Ilwase, Matsudo shi, Chiba ken, 271, JAPAN

According to customs tariff classification based on the Harmonized Commodity Description and Coding
System (HS) , preparations with a basis of odoriferous substances and foodstuffs are classified differently
according to whether odoriferous substances give the essential character to the products or not. Since
water should be disregarded when classifying these preparations, determination of the water content has a
significant meaning.

Karl Fisher's method, a titration method, is applicable to the determination of the water content in
samples consisting of one or more volatile components. However, this method could be affected by ketone
or aldehyde compounds and reducing agents. Certain odoriferous substances are composed of ketone or
aldehyde compounds and some foodstuffs containing reducing agents such as ascorbic acid and reducing
sugars.

Accuracy and deviation of the water content measured by Karl Fisher's method were examined. Possible
influence of the substances which might affect the measured value was also investigated. It appeared that
the water content in ethanol and propylene glycol solution was measured accurately, and that a small
amounts of vanillin and ascorbic acid gave no significant effect to the measured values. Therefore, it was
proved that this method would provide satisfactory results when determining the water content in
preparations with a basis of odoriferous substances and foodstuffs.
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Table. 1 The accuracy and deviation of measured value by KF method
(measurements : 10 times each)
water content normal KF reagent KF reagent for ketones
bmg 100. 55% (5. 84%) |101. 35% (£4. 24%)
10mg 99, 59% (4. 11%) 99, 60% (£2. 32%)
20mg 100, 00% (1. 60%) [ 100. 00% (0. 64%)
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Fig. 1 The relationship between prepared water contents and measured values by KF method (coexistent substance : ethanol, KF

reagent : normal)
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Fig. 2 The relationship between prepared water contents and measured values by KF method (coexistent substance : propylene
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Table.

2

r 0.9999

KF

Table. 2 Comparison of correlation coefficients of measured values by KF method under various conditions

KF

coexistent normal KF reagant |KF reagent KF reagent for
substance for ketones for sugars
athanal 0, 998988 0. 995999¢
propy lene glycol 0. 39995 0. 99991
vanillin 0. 995985 0. 9995498
ascorbic acid 0. 98993 0, 99993
glucosa 0. 99872 0, 9993¢ 0, 988931
fructose 0, 99845 0. 988977 0, 99851
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Table.2

Table. 4

Table. 3 Measured values of water content in chemical reagents by KF method

36 1997

KF method %

drying method 7%

glucose 0.

00

0. 00(1g 105 °C.6h )"

fructose 0. 04 0. 01
(1g, 70°C under reduced pressure, 3n)"
vanillin 0. 00
Ascorbic acid B, 07 0. 00
(1g room temperature(silicagel ), 24h)"
citric acid(monchydrate) | B8, 49 ©
monosodium L-glutamate 0. 00

1) The PHARMACOPOEIA of JAPAN (1991)
2) theoretical crystalline water content : 8.57%
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Table .4 Quantitative analysis of composition of SAMPLE A

quantitative measured 100 — ((A)+(B)+(C)]
method value /%
ethanol (A) G C method 65. b
non-volatile 80°C under
matter(B) | reduced pressure 2. 4
odoriferous steam
substances(C) distillation 0. 70
water K F method 30. 9 31.
total 99, 5

Table. 5 Quantitative analysis of composition of SAMPLE B

measured value /%

quantitative method

volatile matter

80°Cunder reduced pressure

water K F method 7. 4

odor i ferous stean distillation 4, 1
substances (3. 1*)

vani tlin GC method 2. 8

propylene glycol GC method 76. 6

ash 550°C 0. 8

This figure indicates the content of odoriferous substances without

vanillin.Vanillin content in the steam distillate was calculated from

relative ratio of corresponding gas chromatographic peak area.
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