H 145 6 £
1996 & 11 A

i Vol14 No.6

CHINESE JOURNAL OF CHROMATOGRAPHY Nov. 1996

LR 5 ol RS 2K A 25 0 B A A
SRR I

X i

I H W

(PEFHOBSRBEATRE dEE  100025)
RE BT R A I R B AU R S A s a3 RIS R 2 AT REAR K R SR £ AR I A
¥, SER A AL B AR B IR TR AR, NN 3% B R ER AR DM, X 3 Fh IS R AR AT 0 R A S SR A
ARG R REB A AT TR, DA (R DU RS I 2R R I 5 AR P RRER SRR, BV TR ML R, [

R Ky 88% ~ 98%.

FEEE  SAEEERE, IR R R, REFREERRY, FR

S

1 HY

il

I 5 A A BU(SFE ) BOAR S AR 4L F B R A
HROTIEMR KRR REEGE A RIRRUEEML AR
I HTIE R L B A . S RS D R R DA D IR 85

B, FERBIETE T, sFE BT A Fi [ 25 2 4
R AT B (B 2 A 2 T B T AR R 2
TEC 0 AR TARS, BRAVMEM 3 MISTERARIT T
AR AN BUERE, X A BT T it i e
SR B P I — R B B RE SR ORI R A B 3D
PE, AT 5 T (B e S AR B L

>

2 SEEG )

2.1 SERFEMBIHE

ERFEMENT LR E LER, BER
DI BLAE £ 5 T 28 A ky BE, AR s FF fh, I EY
1.5g FEBE T Fo 0 Bk, B 1om in BB HBA 7oL
FORE R AT T R E R E R A RRIE.
BT CEML 1opg) TWINBIER BT, HE
20m in 2 EFEREIHERE L ERIEQ BT AT
B, X s MEEFBRERSRAL RN ROEE. 5%
B . P R B 2R
2.2 SFE

1 FER i SR AR ZE BRAX (M odel 7680T, Hew lett
Packard)ﬁajﬁ*/l\ﬁ4§%%, aJ LA A8 AN i I
FPAEB A ARBRAE S B A B AR (b B R
Ty, AB I S IR R B ol A7 (99. 999% , db AT
AR, FER: A —ENERENT, §L#1T

FRAS BRI, U4 IR 4E 0 G TR B R AR A ZEEL
BRIB MmN E P, F R R R INE R I Tk
BMAR N ERE, 25, RS RS FEROTRE,
I I B Il SRS B AR BR RO AR, B
IR ARV BE BV, ZERUA TR, v 30 A R
LE v E b B A5 WA o T R I o B s U e
Wk, FEHURIW A oF 8R 5E T Fn E A0 15 T 4 1 U
AR . BrA B SIS 3 B B 3T 3 kal 4 IR,
2.3 SAHGEES T

SEIAE R B ZBER 2R (NpD) B E
ijé?ﬁ((M odel 5890 Series, Hew lett Packard), o A
A 25m AR 0.32mm JEE 0. 17um FIEAERE
(HP-1 Cross-linked M ethyl Silicone Gum ). 3k E
9 96. 53k Pa, BEFE CURIAS T 28 BUVR 4 B O 250C
295, 7 BRAEF IR BHIEE R s5C REF
Im in, TG EL 20C /m in BT ETEE] 155C, fREF
0.5min. MJSGLA15C /min KIESE LT3 2501 .

3 SZRAMITIE

3.1 SFE 7k

(1) BCPEFIRAE 8 e 5 AR 2 U AR — AR
A Z A R EE TS 4 b PR R T 4
RGBT R E—D), WY SR
il A MR 2 TR B A B AR R A B RO IR A, A
DS ) A R W R AL P A T BB 43 T ) A
S BRI R, SEIG SR IA, A8 R Ik B vk B RE R AT
WA, SUERIRI A S B B R EF R m, 2
SEBR A R U B, AEFE RUE AR NN 3% RO FHEEAE
Rk, AT R m R B R .

() WFELMRIEE BaFERGIEREMH
5 R A U 9 22 78 4 M A B I SR HH R o 3

AW FEHE: 1995 F s Ao H, ERIH#: 199511 A9 H



* 458- &,

T 14

E ¥ A BOROAR B AR v AE BRI AR, AR SEIG R
RABERA B HE A BE, R G R R IE R (5T
BREE—F PRI 4 F 03 #AT T AR BHEE T (15
KRS, SLERW, M EHEE X R R TR KA
W, 24V B AR 45C B, IR A B B R B
(WFE 1), 7E 20C F 35°C 2 8] B ] 78 B4 47 1 ] e
. W R LR CERAE R VA ) 3 158 B BT 1Y

FI R R, ‘
x1 AFERHREETHREBE %)

Table 1 SFE recoveries at different

trapping temperature( % )

ST BHHEE T rapping tem perature( C )
Analyte 20 25 35 45
F WL 1soprocarb 102 107 90 69
A OB Bendiocarb 112 99 99 90
SLHE B Carbofuran 114 96 100 76
PLIFEL P irim icarb 99 97 93 63
F B carbaryl 105 111 108 104
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Table 2 SFE recoveries from three spiked inert matrix

( trapping temperatare: 25C )

[B] i 2 Recovery( % )

ST TRieE ERTLT TKTR
Analyte defatted diatom aceous anhydrous
catton earth sodmm snifate
S Isoprocarh 107 93 101
K OEHL Bendiocard 99 94 105
SLABL Carbofuran 96 93 99
YU Pirin icarb 97 89 100
FZER carbaryl 111 105 103
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Table 3 Optim ized carbamate pesticides SFE m ethod

FEUAK (Ex traction fluid) 3% MeO CO,
FAVEE (Extraction tem perature) 70C

E i (Pressure) 34.1MPa
= /& (Density) 0.82x 10%g/L
ik # (Flow rate) 1.0mL/m in
SEATETIE] (Equilibration time) 3m in
REHAS [H] (Extraction time) 20m in
MR E (Nozzle tem perature) 55C
AHHEE ( Trap tem perature) 25C

% B R ( Trap packing) Z:!E%%W(stainless steel)
WP {Rinse solvent) MeOH
WA (Rinse volume) 1.0mL
W {Rinse rate) 2.0mL/m in
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Fig. 1 Chromatograms of 5 carbamate
pesticides extracted from apple
1. FRE, 2. ZKOEH, 3. WA,
4. OB, 5. REEAL
1. isoprocarb, 2. bendiocarb, 3. carbofuran,
4. pirim icarb, 5. carbaryl.
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Table4 Recoveries of carbamate pesticides
from spiked apple matrix
AW HNE T AME ZNERE B Rz
Analyte Added Sample Found Recovery RSD
(ug/g) (ng/g)n=4(ug/e) (%) (%)
SR
[soprocarb
3 TR
» : 2 1.99
Bendiocarb
EA=E:
Carbofuran
U B
Pirim icarb
BiE-9:)
Carbaryl

1.86 0.0 1.68 90.5 5.47

0.0 1.91 96.0 12.10

0.0 2.17 95.0 4.83

2.11 0.0 1.87 88.5 2.70

1.89 0.0 1.84 97.5 4.24

4 4w

3 R AR I SR 0 4 R R0 R
PR T A 2 MR W 0 — T 4 e 1



6 H X FEE ERA s A RREER AR AR

i SRR R L AAR B EENE  « 459

B e 5 2K BCAE A A [ AR v Bl SR B, ¥4 BRI Xt 4 5 Lopez-Avila V,Dodhiwala N S,Beckert W F.J
EMEFE R, Ei%#ﬁ:%ﬂiﬁﬁ, A8 4G T Chrom atogr Sci, 1990; 28: 468
BARBEAT AR S R B 2 T A b ZE . 6 King J W, Johnson J H, Friedrich J P.J Agric

N . Food Chem, 1989; 37: 951
Z % T M

7 CampbellR M, Meunier D M, Cortes H J.J M1

1 Hawthorne S B. Anal Chem, 1990; 62: 633A crocolumn Sep, 1989; 1: 302

2 Hawthorne S B.Miller D J. J Chromatogr Sci, 8 Richards M, Cam pbellR M. LC-GC Int,1991;9:
986; 24: 258 358

3 Wright BW,Wright C W,Gale R W efal. Anal 9 Snyder JL,Grob R L,McNally M E ef al. Anal
Chem, 1987; 59: 38 Chem, 1992; 64: 1940

4 Hawthorne S B,Miller D J. Anal Chem,1987;59: 10 Hawthorne S B,Miller D J,Burford M D efal. ]
1705 Chrom atogr, 1993; 642: 301

Supercritical Fluid Extraction of Five Carbamate Pesticides in
Apple and Their Analysis by Gas Chromatography

Liu Yu, Zhuang Wujiand Qiu Yuem ing
(China Import & Export Commodity Inspection Technology Institute, Beijing, 100025)

Abstract Carbon dioxide m odified w ith 3% methanol was used to extract five carbam ate pesticides from ap-
ple in a supercritical fluid extraction (SFE) system. Defatted cotton was used as an inert matrix to determ ine
the appropriate trapping tem perature which was chosen as 25C in our experiment in consideration of both
achieving high collection efficiencies and saving CO;. Extraction conditions for the SFE were investigated to
determ ine the influence of different ex traction param eters, such as, extraction pressure/tem perature, static and
dynam ic extraction time, and collection solvent by using tw o inert matrices, anhydrous sodium sulfate and di
atom aceous earth. The conditions at 50C and 23.4M Pa, 3 m in static followed by 20 m in dynam ic extraction
were found to be the optimum conditions for collection of the five carbam ate pesticides spiked at a level of
2pg/g. Mass recoveries of the 5 carbamate pesticides averaged between 88% and 98% . The experiment
dem onstrated that the addition of diatom aceous earth to smashed apple sam ples is m ore applicable in order to
avoid the reduction of analytes. Tem perature programmed. gas chrom atograph coupled w ith nitrogen-phos-
phorous-detector(GC-NPD)was used to detect the nitrogen-containing pesticides in the analytes.

Key words gas chromatography, supercritical fluid ex traction, carbam ate pesticides, apple
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