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Residue Analysis of Procym idone, Imazalil, Iprodione and
Prochloraz n Apple, Banana and Citrus

XU Guo-feng, NIE Ji-yun* , LI1Jing, LIHai-fei WANG Xiao-di, WU Yong-long
(Research Institute of Pamology, Chinese Academy of Agricultural Sciences, Xingcheng 125100, L iaoning Province, China)

Abstract: The GC-ECD method of detem ination of procym idone, im azalil, iprodione and prochloraz in
apple, citrus and banana by acetonitrile extracting, digpersed SPE cleanup and m atrix-m atched standards
guantitation procedure was developed At 3 fortified levels (Q 02, Q 05 and Q@ 10 mg/kg), the
recoveries of procym idone, imazalil, and prochloraz were in the range of 85 1% 108 4% and the
relative standard deviationsw ere in the range of Q 5% 7. 9%. The recoveries of iprodione at 3 fortified
levels (Q 05,0 10 and O 20 mg/kg) were 82 9% 98 8% w ith relative standard deviations of 3 6%
8 6%. The limits of detection (LOD) were in the range of @ 001 Q 008 mg/kg, and the limits of
guantification (LOQ) in the range of @ 003 Q 03 mg/kg
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,NY /T 761 - 2008’ SN 0708 - 1997'*" 1 min, 3 000 r/min 5
;. SN 0203 - 1993 m in, (A)
NY /T 761 - 2004 GB /T 19426 - 2003'**' GB / : 150mg PSA 150mgODS 450 mg
T 19648 - 2005 ; 10 mL , 8 mL
GB /T 19648 - 2005 (A), 1 min 3 000 r/min
. GB /T 19426 - 2003'"*) GB /T 19648 - 2005'** 3min, (B)
4 mL (B) 5mL
4 , 40 ,
SPE B4 2mL,
124 T RTX-L
4 ,30m x250Um x0. 25U m
280 320 ; :120  (
1min)M230 ( 10 min)m
1 300 ( 3 min); , >
11 99 999%; , 0 6 mL /min
3 , ( 0 75min); 10ML
15 5 min, 16. 8 min,
GC2010 EB -280-11 18 \lgrin) 30 9min
( ), ECD 125
; T25B asic ( IKA ); BF-
2000M ( ): B iofuge 0 10 mg/L
Primo ( ) ( 4
(‘imazalil) (prochloraz) ), 5 S
Sigma-A Idrich , = 99 0%;
(iprodione) (procym i-done) 3
, > 99 0%;
N- (PSA) D PS2000
(ODS) ;
( ) 650 4 h, ( 5
) 140 4 h, ( ),
( ) 21 4 GC-ECD
12
121 NY /T 789 - 2004'*
, , , [16, 17] ’
122
50 mg/L , ,
123 1 1 ,
: 10 g( ,
001lg) 100mL , 20 mL : ,

,4 000 r/min 2min, 59 , , 520 7 66
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324 436 ; 202 259 ,
362 715 38 39 , , 71% 78%,
112 181 121 123
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Table 1l The regponse ratio of standard m ixture solution in different blank m atrix

The ratio of area The ratio of height
Preservatives

Hexane Apple B anana Citrus Hexane Apple B anana Citrus
procym idone la 0 78b 071c 072c la 12b 123¢c 123¢c
im azalil la 4.36d 388c 324b la 7.66d 6 68 c 519b
iprodione la 112b 181d 128c la 362b 7.15d 4.56 ¢
prochloraz la 252¢c 259 c 202b la 390hb 389b 3824 b

5 , , (P <0 05)

N ote: V alues are means (n =5) separated by Duncan’ s multiple range test, the data followed by the sane letter in the column were not
significantly different (P <0. 05).
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Fig 1 M atrix effect of 4 preservatives in GC-ECD analysis
A. 0 1mg/L (standard mixture solution in hexane at0. 1mg/L); B. 0. 1mg/L ('standard m ixture solution
in gpplematrix 0. 1 mg/L); C. 0. 1 mg/L (standard m ixture solution in bananamatrix at0. 1 mg/L);D. 0. 1 mg/L

(standard mixture solution in citrusmatrix at0. 1 mg/L)
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( 2) 2 , 10
(R%) Q 99 , ,LOD 0 05mg/kg
002 1 00mg/kg , 3 , LOQ
0 05 2 00mg/kg , 0 05mg/kg
10 2 )
23 LOD LOQ 0 001
, 0 004 mg/kg 0. 003 0O 01l1mg/kg ;
(LOD) 0 02 mg/kg LOD LOQ Q 006 (Q 008 mg/kg
3 , 0 02 0 03mg/kg
(LOQ) 0 02 mg/kg
2
Table 2 Standard regression equations, correlation coefficient, Iim its of detection and quantification
LOD LOQ
Fruits preservatives L inear equations R? / (mg/kg) / (mg/kg)
Apple procym idone Y = 600 130 8x +157 021 3 09977 0. 002 0. 006
im azalil Y =13 368 610x +53 644 2 0. 998 6 0. 001 0. 003
iprodione Y = 5064 189x +50 002 3 0. 996 9 0. 006 0 02
prochloraz Y = 10 023 620x +32 161 3 0. 998 3 0. 003 0. 009
B anana procym idone Y =5 451 139x +134 334. 0 0. 996 6 0. 002 0. 006
im azalil Y =12 327 850x +51 716. 8 0.999 9 0. 002 0. 004
ip rodione Y = 4039 133x +372 762 0 0. 994 5 0. 006 0 02
prochloraz Y= 9531 727x +115 759 7 0. 999 5 0. 003 0. 009
Citrous procym idone Y = 4 742 530x +210 078 O 0 997 0 0. 003 0 01
im azalil Y = 10 291 270x + 14 249, 2 0. 999 7 0. 002 0. 007
ip rodione Y = 4 193 520x +105 708 7 0. 9945 0. 008 0. 03
prochloraz Y = 9 081 223x +28 588. 8 0. 998 8 0. 004 0 01
24 ,
3 QUEChERS!® #
, PSA
, , , GC/MS
002005 0 10mg/kg, QUEChERS ) 3
005010 0 20mg/kg 123 124 4 ' PSA
' 5 , OoDSs
(23]
3 3 , 82 9% ' '
107. 3% , (RD) 0 5% '
8 6%
32
, [16 19]
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4
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Table 3 Four preservatives recovery obtained from three fruits sanples
Apple B anana Citrus
Preservatives Foritified level
/(mg/kg) Recovery (%) RD (%) Recovery (%) RD (%) Recovery (%) RD (%)
procymidone Q 02 93 2+39 4 2 95 8+17 18 87.4+6 9 79
Q 05 95 8+2 3 24 98 1+1 9 19 90 351 56
0 10 97.6+x2 0 20 103 4+0 5 a5 92 5+4 6 50
im azalil Q 02 96 4+£2 7 28 98 6+1 4 14 88 747 53
Q 05 98 7+£1 9 19 102 3+0 8 08 90 6+3 9 4 3
0 10 105 4+1 2 11 108 4+1 2 11 935+21 22
iprodione Q 05 89 5+3 2 36 92 1+5 8 6 3 829+7 1 8 6
0 10 91 3+4 3 4.7 95 6+4 4 46 87.7+6 2 71
Q0 20 93437 40 98 8+3 7 37 91 4+35 38
prochloraz Q 02 95 1+1 4 15 97. 4+4 6 4.7 85 1+59 69
0 10 98 9+0 5 a5 103 9+1 3 13 89 5+4 3 4 8
Q0 20 105 4+0 9 09 107.3+0 6 06 92 7+22 24
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