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Analysis of Thiabendazole and Imazalil in Natural Food Additives

KENJI IIDA”, KEIKO HIRATA", YOKO UEMATSU",
KUMI SUZUKI”, TERUO KAN"" and KAZUO SAITO

Thiabendazole (TBZ) and Imazalil (IMZ) in natural food additives, such as color, antioxident etc, were

determined by HPLC. Using condition of 3 methods extraction depending on the form of natural food

additives, TBZ and IMZ were extracted with ethyl acetate from the sample. After test solutions were

prepared by the liquid-liquid distribution of the extract, and were analyzed by HPLC. IMZ and TBZ were

detected by ultraviolet detector at 220nm, and fluorescence detector at excitation 305nm, emission 350nm,

respectively.

Recoveries and coefficients of variation of TBZ and IMZ from natural food additives spiked at 0.1 y g/g of
TBZ and 5.0 p g/g of IMZ were in the range of 70.8-84.5 %, 62.4 - 75.3 %, and 3.9 -9.8 %, 3.5 -13.4 %,

respectively.

TBZ and IMZ in 69 samples of commercial food additive products were below the detection limits.00 TBZ

<0.05pg/g, IMZ<1.0p g/gO

Keywords] O 0 O 0O O natural food additives, 0 0 0O 00 0O OO thiabendazole, 0 0 0 00 imazalil, 00 00O

O000O0O0O0g HPLC
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Table 10 List of Natural Food Additives

Natural Food Extraction

N Sample (No.) Form
Additives Method*
Food Color ~ Turmeric oleoresin (1)  powder A
Turmeric oleoresin (7) Liquid
Chlorophyll (5) Liquid
Dunaliella carotene (4)  Liquid
Palm oil carotene (1) Liquid
Annatto extract (5) Liquid
Grape skin color (1) powder
Grape skin color (1) Liquid
Kaoliang color (3) powder
Cacao color (3) powder
Antioxidant y -Oryzanol (5) powder
Tocopherol (3) Liquid
Tea extract (6) powder
Catechin (1) powder

Coffee bean extract (1) Liquid

= e e < K@ ==t os i oo I e @ B @ Bl ve i vo Bl vo il ve}

Sweetener Licorice extract (9) powder
Powdered licorice (1) powder
Stevia extract (13 powder
Powdered stevia (1) powder
Preservative  Milt protein (1) powder
¢ -Polylysine (1) powder
Others Phytic acid (2) Liquid
Caffeine(extract) (1) powder

* Applied method in scheme 1.
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Method A Method B

Method C

INatural Food Additives| 5 g

[Natural Food Additives| 5 g

INatural Food Additives | 5 g

added anhydrous CH,COONa 2g
(anhydrous Na,CO, 2 g) @
homogenized for 5 min with ethyl acetate
80 ml x2
centrifuged for 10 min at 3,000 rpm

isample solution(A

dissolved in ethyl acetate 160 ml (200 ml) ®

isample solution(B)

dissolved in water 50 ml
adjusted to pH 8 with 5 mol/L NaOH
extracted with ethyl acetate 80 ml x 2

isample solution(C)

[The sample solution (Organic solvent layer)

Aqueous laye

washed with water 50 ml adjusted to pH 8 with 5 mol/L NaOH ©
extracted with 0.025 mol/L H,SO, 50 ml X2

added 5 mol/L NaOH 5 ml

extracted with ethyl acetate 50 ml X 2
[Organic solvent layeq

dehydrated with anhydrous Na,SO,
filtrated with a filter paper

[Organic solvent layer

| evaporated to dryness

i

HPLC
(TBZ, IMZ)

dissolved in methanol 5 ml
filtrated with a micro filter (0.45 u m)

Scheme 10 Analytical Procedure for TBZ and IMZ in Natural Food Additives

a) grape skin color, tea extract, catechin, licorice extract, powdered licorice

b) volume of ethyl acetate for y -oryzanol

¢) sample solution C excepted.
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Table 20 Recoveries of TBZ and IMZ Added to Samples

TBZ IMZ
Sample Recovery(%) CV(%) Recovery(%) CV(%)
Dunaliella carotene  76.0 6.0 72.0 3.5
Annatto extract 84.0 6.1 75.3 4.0
Cacao color 73.3 3.9 62.4 12.5
Tocopherol 74.6 9.5 66.1 8.7
Coffee bean extract ~ 70.8 9.8 69.8 7.0
Tea extract 84.5 7.7 72.7 4.8
Stevia extract 77.6 6.4 66.6 7.0
Phytic acid 79.6 7.9 65.6 13.4

n=3. Natural food additives were spiked with 0.1y g/g of
TBZ, and 5.0u g/g of IMZ.

A-1 A-2 B-1 B-2
IMZ
\]
TBZ
\

0 10 20 0 10 20

0

10 20 0 10 20

Retention time (min)

Fig.1. High Performance Liquid Chromatograms of TBZ and IMZ in Licorice Extract
A-1:licorice extract (fluorescence), A-2 : licorice extract added TBZ standard (fluorescence),
B-1: licorice extract (UV), B-2 : licorice extract added IMZ standard (UV)
Operating conditions . column, Lichrospher 100RP-18 (e) ( 5y m, 4mm i.d. x 250mm); mobile phas, acetonitrile - methanol - water
(470 130 40, pH2.4) containing 0.01 mol/L sodium dodecyl sulfate ; flow rate, 1.0ml/min ; column temp., 400 ; detection of TBZ with
fluorometric detector (Ex. 305 nm, Em. 350 nm),detection of IMZ with UV detector (220nm).
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