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Determination of Thiabendazole Residue in Citrus Fruits by High Performance
Liquid Chromatography

Tetsuya Yamapa, Harumi Aoxi, Morio Axaxi and Hironori Onkawa
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Scheme 1.
Sample (10 g)

Procedure for the separation of TBZ in citrus fruits.

(——Na,HPO,(3 g)-+Na,S0,(10 g)-+-ethyl acetate (40 m/)

homogenized (10,000 r.p.m. 3 min.)
-—filtrated on filter paper (Toyo No. 5C)

[

!

Residue Filtrate
——added with ethyl acetate (30 m/)
——homogenized (10.000 r.p.m. 3 min.)
~—filtrated on filter paper (Toyo No. 5C)

] |
Residue Filtrate
added with ethyl acetate (20 m/)
filtrated on filter paper (Toyo No. 5C)
| |
Residue Filtrate

I

| |
Ethyl acetate layer Aq. layer

| !
Aq. layer Ethyl acetate layer
——concentrated

solution for analysis
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——washed with IN-NaOH (20 m/) and water (20 m/)
——extracted with two 20 m/ portions of 0.1N-HCI

—added with IN-NaOH (10 m/)
—extracted with two 10 m/ portions of ethyl acetate

to dryness

———dissolved in methanol (2 m/f)
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Table 1. Determination Conditions for TBZ by HPLC,
Column Unisil C-18 10 ym 4.6 mm ID x 300 mm
Eluent methanol: 0.16 M KH,PO, water (50: 50 v/v%;)
Flow rate 1.0 m//min
Pressure 60 kgfem?
Detector UV(298 nm)
Chart speed 5 mm/min
Sample size 5l
Range 0.01 AUF
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Fig. 1. Calibration curve of TBZ.

* The peak area of TBZ is measured under the condition
shown in Table 1.
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Fig. 2. High performance liguid chromatogram of lemon extract.
A ethyl acetate extract of lemon (imported)
B: ethyl acetate extract of lemon (imported) after treatment of fractional separation
C: ethyl acetate extract of lemon (domestic) after treatment of fractional separation
* The condition of HPLC is shown in Table 1.
r q " r
A B C
> > >
o o) o o
2 N
» F [ Y o b
c g 2
5 2 3
N
baa)
y SO
10 20 r.t{min) 10 20 r.H{min) 10 20 r.4{min)
Fig. 3. High performance liquid chromatogram of orange extract.

A ethyl acetate extract of orange (imported)
B: ethyl acetate extract of orange (imported) after treatment of fractional separation
C: ethyl acetate extract of orange (domestic) after treatment of fractional separation

* The condition of HPLC is same as Fig. 2.
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Fig. 4. High performance liquid chromatogram of grape fruit extract.

A ethyl acetate extract of grape fruit (imported)
B: ethyl acetate extract of grape fruit (imported) after treatment of fractional separation
C: ethyl acetate extract of grape fruit (domestic) after treatment of fractional separation

* The condition of HPLC is same as Fig. 2.

Table 2. Recoveries of TBZ.

Concn. Added Found Recovery
(ppm) () (pg) 4
10 100 99.2 99.2
5 50 51.2 102.0
2.5 25 25.0 100.0
10 10.9 109.0

* each TBZ solution was prepared by dilution
of 0.1% TBZ methanol solution with distilled

water.
Table 3. Recoveries of TBZ added to Citrus
Fruits.
i W
Lemon
10 9.2 92,0
100 93.4 93.4
Orange
10 9.3 93.0
100 101.2 101.2
Grapefruit
10 9.6 96.0
100 112.7 112.7

* all citrus fruits used were domestic.
** ten grams of the fruit was used for each

recovery test.
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Table 4. Contents of TBZ in Citrus Fruits (Whole).

Sample No. Kind W producton wchae (moah (oo
1 Lemon 130 California 81.11. 20 Y ND
2 128 ” 82, 2. 7 F ND
3 130 ” 5.12 J 0.8
4 130 ” 6. 15 J ND
5 120 ” 7.13 J ND
6 135 Florida 7.13 S 0.2
7 190 California 8. 6 J 0.2
8 110 #” 8. 6 K 1.3
9 130 Florida 8. 6 M 1.1

10 125 ” 8. S 0.8
1 98 California 9.13 J 1.0
12 110 Florida 9. 15 z ND
13 Orange 210 California 81.11. 20 Y 0,7
14 215 ” 82. 2. 7 F 1.1
15 188 ” 5.12 J 1.3
16 240 ” 8. 6 J 1.1
17 200 ” 8. 6 K 2.1
18 205 Florida 8. 6 M 2.3
19 218 ” 8. 6 S 2.2
20 198 California 9.13 J ND
21 177 Florida 9,15 Z 6.3
22 Grapefruit 300 California 81.11.20 Y 1.2
23 430 ” 82, 2. 7 F ND
24 398 ” 5,12 J ND
25 480 ” 8. 6 J 33
26 378 ” 8. 6 K 8.5
27 340 Florida 8. M 4.5
28 400 ” 8 6 S 4.4
29 350 California 9.13 J ND
30 240 Florida 9. 15 Z ND
ND: not detected
Thb vey, FLvy, FL—F74=9L DT FPEA L VM 6.3ppm, No.26 OB Y 7 4 0=7T i
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Table 5. Contents of TBZ in Citrus Fruits.

Sample No. Fruits ;Ij)éi;ttigxf W?Sht (ggg)
6 Lemon whole 135 0.2
80 0.2

55 ND

8 Lemon whole 190 1.3
90 2.3

100 0.9

17 Orange whole 200 2.1
70 2.8

130 0.9

19 QOrange whole 218 2.2
56 3.5

162 0.7

25 Grapefruit whole 480 3.3
170 5.7

310 1.1

28 Grapefruit whole 400 4.5
110 6.5

290 2.0
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Summary

A simple method for determination of thiabendazole (TBZ) residue in citrus fruits by high performance liquid
chromatography has been developed. TBZ is extracted with ethyl acetate in the presence of sodium phoshpate di-
basic and sodium sulfate. TBZ extracted is separated by fractional extraction of aqueous — ethyl acetate solvent
system, The determination of TBZ is carried out by HPLC on ODS with UV detector (solvent system for elution
is aqueous potassium phosphate monobasic — methanol). The recorvey rates of TBZ from fortified fruits varied
from 92% to 112% in the range of 1.0-10.0 mg/kg fruit. The detectable limit of TBZ by this method is 0.1 mg/kg
fruit. A seasonal change of TBZ in imported citrus fruits (lemon, orange and grape fruit) is also discussed.





