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Improved methodology for quantitative determination of thiabendazole

Noriko Furusho, Noriko Otsuki, Takashi Ohtsuki, Chiye Tatebe-Sasaki, Kyoko Sato”, Hiroshi Akiyama and

Yoko Kawamura

The method prescribed in the 8th edition of Japan’s Specifications and Standards for Food Additives (JSSFA) for
the quantitative analysis of thiabendazole was improved by eliminating the use of toxic reagents such as mercuric
acetate and chromium trioxide.

For exclusion of mercuric acetate, a nonaqueous titration was performed using four types of solvent systems,
including acetic acid:acetic anhydride (1:5), acetic acid:acetic anhydride (3:7), acetic acid alone, and formic
acid:acetic acid (1:10), that did not contain mercuric compounds. Because precipitates were formed in titrations
using acetic acid alone and formic acid:acetic acid (1:10), we considered that it was difficult to determine the purity
using these solvent systems. However, it was confirmed that the purity of thiabendazole dissolved in the two acetic
acid:acetic anhydride solvent systems can be determined using either a visual indicator or potentiometry. Specifically,
the purity of thiabendazole was determined to be 99.9% (relative standard deviation (RSD) = 0.07%) for acetic
acid:acetic anhydride (1:5) and 99.7% (RSD = 0.13%) for acetic acid:acetic anhydride (3:7)

With respect to chromium trioxide, it was determined that chromium trioxide can be excluded using acetic acid,
which conforms to the JIS K8001 standard for nonaqueous titrations.

Therefore, in this study, an improved method for the quantitative determination of thiabendazole was developed

without the use of toxic reagents.
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Fig. 1 Structural formula of thiabendazole

Table 1 Test solutions for nonaqueous titration

Test Solvent

. .. Method of preparation
solution composition

Weigh accurately about 0.2 g of

hi 1 iously dri
15 mixture of thiabendazole, previously dried,

A Acetic acid/
Acetic anhydride

add 10 ml of acetic acid for
non-aqueous titration, dissolve by
warming, and cool. Add 50 ml of
acetic anhydride and mix.

Weigh accurately about 0.2 g of
thiabendazole, previously dried,

3:7 mixture of add 15 ml of acetic acid for

B Acetic acid/ N .
Acetic anhvdride “O™-adueous titration, dissolve by
4 warming, and cool. Add 50 ml of
acetic anhydride and mix.
Weigh accurately about 0.2 g of
c Acetic acid thiabendazole, previously dried,

dissolve it in 50 ml of acetic acid
for non-aqueous titration.

Weigh accurately about 0.2 g of

1:10 mixture of  thiabendazole, previously dried,

D Formic acid/ dissolve it in 5 ml of formic acid,
add 50 ml of acetic acid for

non-aqueous titration and mix.

Acetic acid
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Table 11ZoR L7z, HATIEDORBRIEA (WElE : MK FER
=1:5), $HLOMEY B L O ARIER I B H@
2011 (The Japanese Pharmacopoeia Technical Information:
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L DL WERRIRC (HFlR), 72 b ONCRBRIRCIC R 72 T
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Fo, RBAERICBWT, HEBRIRAITHME9.9% (HH
KR HERZZ 1 RSD, 0.07%), #BRIKBIZ99.7% (0.13%),
BRI CI1399.4% (0.18%), FAERHEDIZ99.0% (0.47%)
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Table 2 Purity of thiabendazole calculated in four different
solvent systems by using a visual indicator

Test solution Purity of thiabendazole”

A 99.9/0.07
B 99.7/0.13
C 99.4/0.18
D 99.0/0.47

a) mean (%)/RSD* (%), n=3
RSD: Relative standard deviation
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Table 3 Purity of thiabendazole calculated in acetic acid: acetic
anhydrate solvent systems by using potentiometry

Purity of thiabendazole®

reference electrode

4mol/Y 3mol/1”
potassium chloride lithium chloride

Test solution

/acetic acid

100.1/0.09
99.9/0.31

A 100.2/0.10

B 100.1/0.70
a) mean (%)/RSD* (%), n=3
RSD: Relative standard deviation
b) The electrolyte solution inside a reference electrode
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