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Determination of Thiabendazole, o-Phenylphenol and
Diphenyl in Citrus Fruits and Banana using an
Alumina Column for Clean-up
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Fig. 1 High Performance Liquid Chromatograms
of Thiabendazole (TBZ), O-Phenylphenol
(OPP) and Diphenyl (DP)

A) standard solution

B) extract of lemon

C) extract of grapefruit

D) extract of orange

column : Nucleosil 5C,s (4mm I.D. x 250mm)
mobile phase: CH,CN-0.05%KH,PO, +0.05%
K:HPO, (47+53)
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Table 1

Effect of Temperature on Losses of TBZ, OPP

and DP during Concentration Process

Temperature of

Losses (%)

concentrated to 2 ml

water bath ('C)

concentrated to dryness

TBZ OPP DP TBZ OPP DP
35 0 1.1 1.7 0 0.2 3.6
40 0 0.9 1.4 0 0 12.0
50 0.3 0.2 3.5 0.4 0.2 20.0

a): averages of 2 experiments
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Fig. 2 High Performance Liquid Chromatograms

of TBZ

(A) standard solution

(B) extract of banana (whole)

(C) extract of banana (edible portion)

column : Nucleosil 5C;s (4mm L. D.x 250mm)
mobile phase: CH;OH —0.05% KH,PO,+0.05%
K,HPO, (70+30)
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Table2 Recoveries of TBZ, OPP, OPP-Na and DP Added to Citrus Fruits and Banana

Recoveries (%)”

TBZ OPP OPP-Na DP
Lemon 95.5+1.7 96.8+0.9 96.2+1.0 91.9+2.6
Grapefruit 92.8+1.3 94.8+1.0 96.7+0.5 90.8+0.9
Orange 94.1+1.1 98.3+1.6 96.1+0.9 95.2+2.0
Banana (whole) 91.6+1.2
Banana (edible portion ) 95.2+2.3

a): averageststandard deviations of 3 experiments

Table 3 Analytical Results of TBZ, OPP and DP in Citrus Fruits and Banana

Contents (mg/kg)

Lemon Nol

Grapefruit Nol

Orange Nol

Banana (whole) Nol

Banana (edible portion)

TBZ OopPP DP
0.9 0.9 1.1
0.2 2.7 5.5
0.8 2.9 1.3
0.3 2.4 30.4
0.7 0.1 6.0
0.9 0.1 0.8
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D.

N.D.

N.D.

N.D.: not detected
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A high performance liquid chromatographic method
for the simultaneous determination of thiabendazole
(TBZ), o-phenylphenol (OPP) and diphenyl (DP) in
citrus fruits and banana was developed. TBZ, OPP and
DP were extracted with ethyl acetate from homoge-
nized samples added anhydrous sodium acetate and
anhydrous sodium sulfate. The extracts were cleaned
up by an alumina column chromatography using ethyl
TBZ, OPP and DP were sepa-
rated on a column packed with Nucleosil 5 Cs by using
acetonitrile/0.05% KH,P0,-0.05% K,HPO, (47 : 53) or
methanol/0.05% KH,P0,-0.05% K,HPO, (70: 30) as a
mobile phase. TBZ, OPP and DP were detected
spectrofluorometrically at an excitation wavelength of
280 or 305 nm, with emission at 325 or 350 nm. The
detection limits of TBZ, OPP and DP in citrus fruits
were 0.05, 0.05 and 0.7mg/kg, respectively. The re-
coveries of TBZ, OPP, OPP-Na and DP from citrus
fruits spiked at levels of 5, 5, 5 and 35mg/kg were more

acetate as an eluent.

than 90.8%. The detection limit of TBZ in banana was
0.01 mg/kg. The recoveries of TBZ from banana
spiked at levels of 1.5 mg/kg were more than 91.6%.

TBZ, OPP and DP were detected in all of the lemons
and grapefruits at the levels of 0.2~0.9, 0.1~2.9 and
0.8~30.4 mg/kg, respectively.
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