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Abstract: In order to evaluate the dietary risk of imazalil and prochloraz residues in whole fruit, peel and pulp of litchi, this
study reported a gas chromatography-tandem mass spectrometry (GC-MS/MS) to determine the residue of imazalil,
prochloraz and their metabolites simultaneously. The limit of detection and limit of quantitation of this method were 2.0 and
6.0 pg/kg for imazalil, 3.0 and 10.0 pg/kg for prochloraz, 6.0 and 20.0 pg/kg for imidazole ethanol, as well as 0.3 and
1.0 pg/kg for 2,4,6-trichlorophenol, respectively. The average recoveries in whole fruit, peel and pulp of litchi were
78.9%~107%. The relative standard deviation (RSD) ranges from 2.6% to 5.8%. The results of preservation showed that the
higher the concentration of imazalil and prochloraz the higher the residual amount. The residue gradually migrated from

peel to pulp with the increases in storage time. After freshness processing, the residues of imazalil and prochloraz in whole
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fruit and peel decreased, while the pulp increased to the maximum value on the 7th day, and then gradually decreased.

Imidazole ethanol and 2,4,6-trichlorophenol increased with the increase of storage time. The risk of chronic and acute

dietary intake within 14 days of safe interval was within acceptable range.

Key words: imazalil; prochloraz; imidazole ethanol; 2,4,6-trichlorophenol; residual dynamics; dietary risk; litchi
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14, 21, 30. 35, 40 do BUFFRATHZR . R4
(FAZ, VAP A BT RA  A 50 43 iR, U]
TSI A TR 2GS H DI, F—20 °C B URIVAT, Rl
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Table 1 Mass spectrometric parameters for pesticides

tey PRIy e PTIER
Hazme 9.77 172.8-109.0  174.7-147.0 26,16
N 12.72 180.1-138.1  310.0-70.1 10,15
WK 2, st 9.94 175.1-111.0  221.2-203.1 10,10

2,4,6- AN 6.34 198.0-97.0  132.0-97.0 10,28

1.2.3 brofEfTZResdl BT E 100 me/L 1940
TR DRI | DRI 2 BN 2,4, 6- = SRR E VS IR
FH R 2 B2 G BE, S B BT e B4 0.01
0.05. 0.10. 0.25. 0.50 F1 1.00 mg/L MHRUE T AVE%
W ¥ 1.222 USSR TINE, DL =FhAfe 25 PR
VSRS R B O X T AR (y ) 2 il dn ikl 2
1.2.4 #hnEgoRse FRE 3 43 (B0 10.0 g) £:
A B A 2 I AR IR L SR PRI A IR 2 A,
Sy S IR ER e | R R | DRI 2 BT 2,4,6- — 50K
MR -G AR HETS TR, U HIIZKSF-24: 0.01. 0.10. 1.00 mg/
kg, FEESIKS AT E 5 K, 1RA)#+E 30 min
Ja, ¥ 1221 M RIREL. ik . 2%, H GC-
MS/MS MI5E, TH8E ENRCR ARSI 2E o
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bw); STMR & i 56 17 R A5 19 7% A A 245 5% 71 h il
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bw(body weight) 2y AV 44 5 (kg) , B 60 kg;
F Z2% vp = 3 Ja ROK R4 H 38 A EE, B 49.0 gPY,
FE 18 2 LA FUEENTEBIUATE S 64.3 kg™, BREENE
ADI fH>} 0.01 mg/kg bw, I1EEME ADI {E°4 0.03 mg/
kg bw?,
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A ZHZH (WHO) AH S E s 22 5 12 %04 2R A% TESTI
calculation16 H [ = B £ 45 P21 HR by 25 % = 5%
£4  (highest residue, HR) (mg/kg); A 2K F v HL 3;
ARTD 2l 2 PE 2 % 50 &, H b bR &F ik ARD {1l
0.1 mg/kg, #MEEME ARFD {El 0.05 mg/kgP*.
1.3 R

{#i | Chromeleon 7.0 34 % 4 £ 4 fe & 1 57
T, K FH Microsoft Office Excel 2019 il Origin 2021
PTG AT T, 455K LISEYECRTR o
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L HACUR 00 B s B 5 UG T RRER MR OC R R AT, B

5.5E5
5.0E5
— 4.0E5
[=9
2 3.0ES
i
= 20ES
E 1.0E5 | [\ gz kst
0.0E0 | 12,4,6- =58 ~ymam
e Tﬂfﬁ e
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Fig.1 Chromatography-mass spectrometry of standard solution
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of imazalil, prochloraz, imidazole ethanol and
2,4,6-trichlorophenol

TEEILIE 1.

LM AR A T AR5 - R

et 7 Y=49219X+914.97, =0.9972; 2,4,6- — G A Wy

Y=172047X+1441.3, 7=0.9978; INEFME Y=120875X+
346.78, r = 0.9993; BRI Z % Y = 55445X—465.66, r =
0.9971,

TEaS AR A A SR AR RS s D 3 4
IKSEH B IR S W, B DK 5 AR . R
FHIL B D ECAR T £ R IL AN o 38 A S IR
BRI BRI IS LR 3 B, W A6 HH BR (limit of
detection, LOD), {éﬂﬁétlﬁq 10 B8 2 1 FR (limit of
quantitation, LOQ) . JWEEME | WREEH: | DKM 2l I
ZAﬁfzﬁuK@ﬂﬁLODﬁfwj320\30\60\03uy
kg; LOQ 435125 6.0, 10.0. 20.0. 1.0 pg/kg. FEFM
[Es %A 88.2%~102%, RSD A 2.7%~5.5%; Bt i
3N 81.9%~95.0%, RSD A 2.6%~5.2%; Bk 2,
R AR 78.9%~107%; RSD N 3.7%~5.8%; 2.,4,6-
=& R B R A 91.1%~107%; RSD N 2.6%~

5.5%; [RISCR | MG 255 B8 Y45 5 AR 24 7% B 1 e o D] )
MR, S5R LR 2.

2.2 HEMFRREERREZSER . REMRANER
MRE

T AR AT A s AR i frie (R ff 771 45922 1 min,
B AARIE T 2 h JFBOGREII T, 129k ) 5 HAE
FHEAE S L R AR AP R DI B AN SR 3 B
TNo IHAE IR B ARG 25 5 M G AR 24, LR e i ek vy
B i1 = v NI E VA D e R | B2 YL S S P TS ER R I
AR, BEET SR A H A 25 AR B SR A Y, (H RS B TRl SR
W AR IR 2B BB BRI A, 13X 5 X A
AR RO T S SRARL . DRI, T A IE SR A S R Y [
At SR A0 T U R B SR B B 1) o
2.3 HNEMFNRREERE A Z A P AV ERRTITS

F IR 1.2.1.2 JF R i 4% 68 e, AW 4 A s |
IBREL R A bR 2 B | 2,4,6- = SR EATEAR &L
JC A T AR B8 T A B A, TR B AS LR 2 FNE 3,
TR T TR R ) DL 4, bkl e By bRt il
B HE A 2,4,6- =KW H0 4 19 A= 4 2 Fnl

2 MR AIREE R XGPS A R SR B R ARG ER N R (n=5)

Table 2 Recovery rates of imazalil, prochloraz and their metabolites in whole fruit, peel and pulp of litchi (n=5)

V] HEfh MK (mg/kg) IR (%) AR AR UE MR 2 RSD(% )
e 0.01, 0.10, 1.00 88.2+3.92, 97.8+3.47, 90.4+4.04 44,35 45
TR R 0.01, 0.10, 1.00 92.4+3.48, 97.1£2.65. 102+5.06 3.8.2.7.4.9
| 0.01, 0.10, 1.00 93.1+3.80, 97.9+3.07, 100+5.52 4.1,3.1,55
e 0.01, 0.10, 1.00 81.9+4.10, 95.0+4.96. 91.3+2.99 5.0,.52,33
KA iz R 0.01. 0.10, 1.00 86.0+2.77. 91.5+2.80, 93.1+3.62 3.2.3.1,39
RN 0.01, 0.10, 1.00 83.5+2.95, 92.7+3.76. 91.1+2.36 3.5,4.0,2.6
e 0.01, 0.10, 1.00 105+3.92., 80.3+4.62. 78.9+3.89 3.7,5.8.49
Kk 2, P2 0.01. 0.10, 1.00 107+5.30, 98.2+4.00, 90.6+5.17 5.0.4.1.5.7
R 0.01, 0.10, 1.00 98.6+5.04., 89.4+3.33. 90.0+5.09 5.1,5.6,3.7
e 0.01, 0.10, 1.00 91.1£2.36, 99.0+3.09, 95.9+3.73 2.6.3.1,3.9
2,4,6- =GR P33 0.01, 0.10, 1.00 103+4.64, 100+5.51, 92.8+2.42 45.55.2.6
o 0.01. 0.10, 1.00 10243.67., 97.0£3.12 . 107+5.29 3.6,3.2,.49
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Table 3  Effects of soaking concentration on whole fruit, peel
and pulp deposition of litchi

By 2RUIRE REDIBE RAVURE
ez}
(mg/L) (mg/kg) (mg/kg) (mg/kg)
M 250 7.832+0.62 23.26+1.14 ND
500 11.05+1.14 25.24+0.97 ND
y 250 6.424+0.41 8.072+0.17 ND
u\) 177
KA 500 8.867+0.59 13.59+1.28 ND
H: NDAAK
002 e A (B
250 —— W R
R o BREFfE (24
; o WKL (R HZ)

200 1%

kB (mg/kg)
S
(=]

10.0

=

5.0F

004 .
0 5

10 15 20 25 30 35 40 45
I (d)

04rb —— M CRA)

o BREEE (RA)

FEE (mg/kg)

0.0

é 1.0 1‘5 2.0 2‘5 3.0 3‘5 4.0 4‘5
JETHC (d)

P2 g M RIIDR Sl 7 7 A A 2R SRR A R Y
Fig.2 Residual dynamics of imazalil and prochloraz in whole
fruit, peel and flesh of litchi
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Fig.3 Residual dynamics of imidazole ethanol and 2.4, 6-
trichlorophenol in whole fruit, peel and flesh of litchi
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Table 4 Digestion equation and half-life of imazalil and
prochloraz in litchi
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Table 5 Final residues of imazalil and prochloraz and their metabolites in whole fruit, peel and pulp of litchi

14d 21d 30d

e B EeS Rp RN B R RA R R A

B (mg/L) STMR/HR STMR/HR STMR/HR STMR/HR STMR/HR STMR/HR STMR/HR STMR/HR STMR/HR
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
A 250 4.65/5.28 8.45/9.98 0.13/0.15 3.33/3.85 7.12/7.87  0.089/0.093 3.45/3.88 4.13/4.62  0.072/0.073
FEEE 500 6.01/6.45 10.98/11.34  0.18/0.20 4.13/4.71 8.44/8.94 0.11/0.12 4.58/4.74 4.97/5.25  0.094/0.096
e 250 5.89/6.20 7.23/7.70  0.086/0.090 4.99/5.15 6.46/6.74  0.038/0.042 2.67/2.96 5.01/5.39  0.036/0.030
- 500 6.77/7.19 8.83/9.26 0.089/0.10 5.56/5.98 7.87/8.11  0.042/0.048 3.16/3.44 6.23/6.48  0.034/0.043
D 27, 250 0.10/0.12 0.12/0.14  0.036/0.036 0.17/0.18 0.18/0.20  0.044/0.048 0.19/0.20 0.26/0.29  0.060/0.063
500 0.17/0.18 0.16/0.18  0.053/0.056 0.25/0.28 0.29/0.31  0.079/0.085 0.26/0.28 0.39/0.43  0.068/0.082
2.4.6- = AT 250 0.036/0.037  0.11/0.12  0.020/0.025  0.054/0.059 0.11/0.12  0.035/0.040  0.087/0.091 0.14/0.15  0.052/0.056
U 500 0.057/0.064  0.15/0.16  0.031/0.036  0.098/0.10  0.19/0.20  0.084/0.090 0.13/0.14 0.18/0.23  0.068/0.080
F 6 HNREME R EE I TE 75 BOR A T A IR B XURS Al
Table 6 Dietary risk assessment of imazalil and prochloraz in litchi pulp

K2 EEWEmgL)  ADI AR CFHRE(kg)  AHEE(ed)  HEAMHE(2)  STMRHR(mgkg)  %ADI  %ARMD

250 0.13/0.15 0.33 1.38

1
Hazme 500 0.03 0.05 64.3 49.0 263.95 0.18/0.20 0.45 1.85
N 250 0.19/0.19 1.44 0.89
I i
DR A Az 500 0.01  0.10 64.3 49.0 263.95 0.28/0.29 210 134
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