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Table 1 Recovery of three

fungicides from apple samples by different solvents

FNIlIRE X B + SD/ %
/(mg/kg) IR LIE
ZHR 0.30 90.3 +6.7 111.7 £50.4
BEE R 0.30 77.2+7.3 67.0+£31.4

LA 0. 30 66.8 £6.0 21.3+36.9
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Fig.1 Chromotograms of blank samples(a) and standard samples (b) from apple juice

WG, A2 TmL, BCH I 3 P25 hRE i
TRAVE WV B2 43 5124 :0.4.1.0,3.0.,5.0.7. 0,
10.0.12.0,15.0.,18.0,20. 0 wg/mL, #EEE & 4351k
10 pL, #% IR @GR AFREATIE , 145 A TR o 2 e
X R AR T IR TR, THAR 3 A 24 TR A T IR s v
k. 32 FroR,3 A2y i i (x) SR (y )
A RIFIZIECR.

x2 SHR.ERRMAREMERERL
B2 1 X R FN4E H R
Table 2 Linearity and LOD of

carbendazim, thiabendazole and methyl thiophanate

S HT PR R R LoD/
pg/mL)

ZHR y=4.9984x +11.093 0.999 6 0.134

ISE TR R y=4.1781x +2.3863  0.999 7 0.230

FA LT A y =2.5227x +10.703 0.999 9 0.250

M2 ATLLE 21 R E 7 A A v
3 A2 LR VAR SEME B0, R ¥ KT 0. 999, 4% 1R
fEMEELRD S/N =3 15 80 3% 07 ¥k %t 21 R W 70
PP A1 T 1) SRS 00 R 43 1) A 0. 134.,0. 230 Fil
0.250 pg/mL, AT DLl AL H R [ A X6 3050 7R i A
F5e 5 5% B PR 5 (MRL) AR 4E 0.5 mg/kg (14 46 1) 22
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Table 3 Recoveries of carbendazim, thiabendazole and methyl thiophanate at different concentrations

SEREICE £ SD/ (% ,n=3)

Bt/ (mg/kg)

EA: b IBE TR 7 F LA
LH A BEE R 0. 10, LA 0. 30 118.7 +8.2 72.8 +13.3 64.2 £3.4
ZE R MEE R H A 0. 20 87.7+4.8 80.3 6.8 64.0 0.9
LR W R AT H 2 0. 30 90.3 6.7 77.2+7.3 66.8 6.0
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Fig.2 Chromotogram of carbendazim,

thiabendazole and methyl thiophanate in apple peel
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Table 4 Concentrations of carbendazim,

thiabendazole and thiophanate methyl in apple peel

el S-H 5% R/ (mg/kg)
ZWR 7.24 %1072
WE P R —
H L FE A —
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HEy 7. 24 x 10 7 mg/kg , A% T [ GEHLUAE B i
H10.5 mg/kg (5K B BI- R k. DA T 10 ] 09 AR HX
R AL B 32 00 RO (0 18 ARSI A A 28 A A
SR R AR DR RA 2 14 B B 1V O
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Determination of Carbendazim, Thiabendazole and
Methyl Thiophanate in Apple
by High Performance Liquid Chromatography

LIAO Tao', YANG Yu - ping', CHENG Wei', XIONG Guang — quan',

JIN Shi —wei’, FANG Ling’, GENG Sheng —rong', LI Xin' ,LIN Ruo —tai', LI Lu', YANG Jie’
(1. Hubei Innovation Center of Agricultural Science and Technology, Institute for Farm Products Processing
and Nuclear — Agricultural Technology, Hubet Academy of Agricultural Sciences, Wuhan 430064, China;

2 . School of Chemical Engineering and Pharmacy ,Wuhan Institute of Technology ,
Key Laboratory for Green Chemical Process of Ministry of Education, Wuhan 430074, China;
3. Food Quality Inspection and Testing Center of Agricultural Ministry of China, Wuhan 430064, China)

Abstract: A high performance liquid chromatographic( HPLC) method has been developed to determine the residues of carbendazim,
thiabendazole and thiophanate methyl in apple. Samples were extracted with ethyl acetate, concentrated in a rotary evaporator, purged
by nitrogen, added methanol to a constant volume and determined by HPLC with a diode array detector (DAD). The average spiked
recoveries of carbendazim, thiabendazole and thiophanate methyl ranged from 87.7% to 118.7% , 72.8% 1o 80.3% and 64.0% to
66.8% at different concentrations, and the detection limits of carbendazim, thiabendazole and methyl thiophanate in apple samples
were 0. 134 mg/L, 0.230 mg/1, and 0. 250 mg/L, respectively. The results showed the method is suitable for the determination of
carbendazim , thiabendazole and methyl thiophanate in apple, and the residue of carbendazim in apple peel was 7.24 x 10> mg/kg,
thiabendazole and methyl thiophanate were not detected . These concentrations were lower than the national residual limit standards for
carbendazim, thiabendazole and methyl thiophanate in apple.

Key words: apple; carbendazim; thiabendazole; thiophanate methyl; HPLC; liquid - liquid extraction
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