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ABSTRACT: Objective  To establish an improved sample pretreatment procedure combined with gas

chromatography (GC) coupled with an electron capture detector (ECD) and gas chromatography-tandem mass
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spectrometry (GC-MS) for the determination of prochloraz and its metabolites in fruits and vegetables. Methods
Prochloraz and its metabolites were extracted from samples using a solvent mixture based on anhydrous ethanol and
dichloromethane. The extract was subjected to rotary evaporation, followed by hydrolysis with anhydrous magnesium
sulfate in the presence of pyridine hydrochloride, re-extraction with dichloromethane, purification with sulfuric acid, and
concentration. The final residue was reconstituted with a mixture of methyl tert-butyl ether and ascorbic acid-saturated
acetone solution (9:1, V:)), filtered through a syringe filter and analyzed. Results The spiked recoveries of prochloraz
and its metabolites in fruits and vegetables were determined using the proposed method. The GC-ECD method exhibited
recoveries ranging from 95% to 118%, with relative standard deviations of 3.95%—4.89% (n=6) and limit of detection of
0.01 mg/kg. The GC-MS method achieved recoveries of 92%—108%, with relative standard deviations of 3.39%-4.35%
(n=6) and an limit of detection of 0.001 mg/kg. Conclusion Compared with the current national food safety standard
GB 23200.121—2021 National standard for food safety food-Determination of residues of 352 pesticides and their
metabolites in plant-derived foods-Liquid chromatography-tandem mass spectrometry, this method enables the
analysis of prochloraz and its metabolite residues in fruits and vegetables within a shorter time frame while offering

advantages in terms of sensitivity, accuracy and cost. It provides a reliable technical approach and research

FH1TE

foundation for the detection of prochloraz and its metabolites in complex fruit and vegetable matrices.

KEY WORDS: prochloraz; gas chromatography; gas chromatography-mass spectrometry
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GB 23200.121—2021 & fh & & E AR E MY REE &
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%) )RR A 3 - BT 3% 1 (gas  chromatography-mass
spectrometry, GC-MS)!'")(4i GB 23200.8—2016 { £ fh4
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HrbR it e K ELAR I P 0 ELSAOERO 2 e, i R
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0 DR i R JLARI W () SR BA i, 1O VR AT N R AR
VA JRURS: M0 5 s s AR T v A . MERA AR ST .
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Fl); MRS HUSERCT SR . N (B A, EZiERL
SRANH R, K OEE, LEH-HUR MR (S r4l) ., #
% | R (IR gl mat: AL SR (i 2 M 100~200 H)(E
AR PR A D)
1.2 UE5E%

7890B IS AR @I . 7890B-7000C %l = PULAT,
A TE- B IE R AL . HP-5 #:(30 mx0.32 mm, 0.25 pm),
DB-5MS #:(30 mx0.25 mm, 0.25 um)(3EE Agilent 2\ H));
Multi Reax B Z L0 lieiRdE% #s . Hei-VAP Precision %UjiE
$eZE AN (P8 Heidolph /A H]); #13€ KQ-600DV #IZH4
7 T RS (B LT 3R BR/A F); Centrifuge 5920R
AU HL(E R Eppendorf 23 F)o
1.3 WHE
1.3.1 ARBEIR B

IR S il R ME G A R (B IR 100 pg/mL): HEREFS L
500 pL PREE VRS (RS | mg/mL)F S ml =T,
FHNERR B I E R B LI, —20 °CREFFE T, BRUH 3 MA .

DK i Fie s o f6F VR T MR BE 10 pg/mL): HEHRASHL
500 pL WKAEE bR HERE A B (T B BE 100 pg/mL) T 5 ml 45
R, AN RRIEEREZE, 20°CHEEEH, A3
W14H,
132 #fb &

WGBS . AR AT LA 260 B VIR A, ik
A ZYIREM BERI AU 513, I RLRRIAE, A AT 2E45
W, F-20 °CAMHFTFIRTE, .
1.3.3 #suag &AL

(DFRI 2.00 g ¥EAST 50 mL .04, fiInA 100 pL
. 5 mLIKZE., 5 mL AL, &EERINIEYS
10 min ZESEE S CAF A INA 30 mL oK 2B, RIZHREE 5 min,
4000 r/min #5.0> 5 min, K FEWFHEEE 100 mL O B JE
Belirh, 55 cCARIRTERE 28 R KR A DA

QFEFREP PR IA 5 g MEneEbigth . 5 g K
REREE, BRARNERE RGO, (150K R EE 5 4 5 7 it
WEERIREL . AW A o KBS O B PR-5 8 B 14 B R
AEKIR 10 °C), HAEIAE BAZBRKM® 1 h, ¥
G 20 mL WBAUK e BEE, sRE T, B
RN 1.

QYRR E R 2 250 mL 40 SF 1, FH 25 mL 4l
K PR 1 (8RB e 5 A i < o, B B E—IR .
AR A 40 mL — S F GeIRIEFEIL 3 min(iE =Y
FRWIRR), #ENZE, NEROAREEE S 50 mL B0
& rh, 4000 r/min B0 5 min,

D EBEE LN LRKAM, KRR T &R A -
20 B ) B A B R A BB R AT A h (S R AL
A 2 g BEEEAED), EHTHE T in%— 50 mL 2.0,

FA 1455 H e B BR 68 B 388 J2 AT P9 I A YR AR T+, KR IR
B A 50 mL B0 E T, FEBR AR KA

G)ELEHMA 10 mL WhiR, f5fILEASEE /N
D YR$E 2 min, 4000 r/min 2.0 5 min, B¢ 12 S LirHE:
B EBH 50 mL B0, A 2 mL A RIRR R S ANIA T,
e IR 2 min, 4000 r/min 5.0 5 min, F2 FJZKH; 3
B NIIA 1 g B8, PREE 2 min, 4000 r/min &.0> 3 min,

OV B LA T A e A A B A 100 mL XU,
WERE 28 kT, ARG 2 B 1.8 mL F 340 T Sk A
0.2 mL L-HU¥R BRI AN, o500 B AR, FRIK
2:0.22 pm £ 3A HURIE IR L I8 AR S AL SR G
T = DU AF A - R IR A4

F AR v B M BRI 114350 5 350 1 2 5 T A B 2
PR TR ZAF NI, g s iRk /e i KU 51 7 .
134 BBEHAE

(1) GC &1

BN (TR HP-5 (30 m*0.32 mm, 0.25 pm);
F-HHFRAG I 2% (electron capture detecto, ECD): 4 1 i
240 °C; AU FERLE; B Ny fEa s, 85
Wik 2.5 mL/min; PEAEE 1.0 pL. MASIREE: WILRIEE
70 °C, FEFFFHE 40 °C/min & 245 °C, 4i4% 2 min, 4kLLH%
FIHE 30 °C/min ZE 280 °C, 4i¥F 1 min, IS5 E:
300 °C. [EERMA MR 30 mL/min, PEEESEREN Bk
Wy W B ] 2 3.3~3.5 min.

(2) GC-MS 41

LN 3% H: DB-5MS #£(30 mx0.25 mm, 0.25 um).
HERE TR 280 °C; A/ FERi; A Hey fHE R
BHER, BAHE: 2 mL/min; FHRER 1.0 pL. FEAAEE:
WG 70 °CHERF 1 min, F2FFTHiE 40 °C/min % 300 °C, 4EHF
1 min, J5IE17: RWIREE 310 °C, WK ] 2 min, H 7%
i 8 (electron impact ion source, EI J5)7R B : 280 °C; Hi,
BEHLE 70 ev; Sl B 18 TRLE 280 °C . UM R 150°C; %
ST 1500 ev; RERETBARKS: &K, 2.25 mL/min; fili{#
S AR, LS5 mL/ming H# X 20 & F KW
(dynamic multiple reaction monitoring, dAMRM)#=; %55
FER: 3 min; AHSC WIS SR AR R B L 1.

Fz 1 BREFRRARERTE, RER. WIS FSHiERE

Table 1 Retention time, limit of detection, monitor ion and
collision energy of prochloraz

Lot A4 B s ] R TET  fifERER

WiH /min (mlz) (m/z) /eV
97.0" 40

195.8
\ 62.1 60

DK i Jrie 4.552

97.0 40

197.8.
62.1 60

T ONERET
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1.3.5 B IE A AR o BT 00 ) &

X GC R, SR Z SRl R T e T
W 1 mL B FE R 10 pg/mL AR AE fiebm (e PR,
T 100 mL [EEEf D, GRS RE AT FAR 7 o0 4
—3, EAHAE 2mL, BB BT FRWELR 10,
50, 100, 200, 500, 1000, 2000, 3000 ng/mL [ ZRFIHxR
HETAER, IR R 2 [ .

XoF T = DU SO - BB A, SR 2 A
PRUEM LT 2 i MERRIE 2 mL 9 10 pug/mL DREEHZ
PRUESE R, S8 T IR, 7™M RERE S KRR OmA
MEREEREREL | TOKBREREE KA ), KA 1 A AU T
FERk S L(H)-BUR IR 1 AP TR AR TR A VR(9: 1, VI
B AR 2 mL, BRIBREEELN 10 pg/mL PARAERE
W WEIG, Ead B PR A A, e AR R R
5. 10, 50, 100, 1000, 3000, 4500 & 6000 ug/L f*) F %1
PRUE T AR, RS hREIZR . Ira bail R A
BERAZS A,

1.3.6 FixFHic

(Ve 5

LU Yo R B JREe s o i VR 25 1 L 8 R = A g
WGV R 25 1 5 25 BRI E DR f Jie i 04 e [R] Ab 2 45 A7 E
HIE T3, Sy I i ek

(W% i 5 e

XKL GC S = 58 PUAR AT Bk FH PR Al 43 A s )
JLIEATIRIE: S8 1.3.2 5 1.3.3 WA, EEUTR

SR A AR B A T )5 TR 2 I . HAAR LA

(UK 25 BEBUIE: 7825 [ 3 SRR i VS 03 2k 170 R £ o s o
AR, TATINE 6 R, THER A I 45 5 (4 A X Am v AR 225
(2)HER, 0 UE: ZEPAN LT P EAT 3 d 6 IRP/K PR inbs
B SEmy, AR KRN 50%5 100%, FHH3EF-14[E
g8

(3)K H B R s e B

SR FEA M BU A GG Hh PR B LR, O 4 (1 36 T
PRI E SRR 0 HAR A AT s e 64T 3 d 6 URoImpRin
FE, WS E s R T IR
14 HIELIE

P (KA S R A e s o i % i e L )0 AL AR Ry S S
Y, AR 0 AR N (R A S R RE R P i E AR
YIHREE, PRI R U R A, DL oW, B
mg/kg Fow, HITHEARMDIIR.

W=(2 mLxp)/(mx1000) (1)

K p b R o 0 T AR oy R O, A5 B B
TR (0 BT B, ng/mL; m NiRAERY R, g.

FTA SR AT T 3 M SRUIERERZE
MBI B A () 4 =2 ] ) 2 S 3 e PR 38 25 40 T il A 7
M5E . P<0.05 BN HA G ERE L.

2 FER5HH

2.1 HmBILERRMKK
2,11 AT AR B TS AT

HRHE NY/T 1456—2007 AUHEAERLTE, KR4S Bk
M40 g, IEERMEBIN 2 mLo %7 AR P
AN EE, FEARBAELN T L

FEUMARUE, #7RE 5 K& & 5 1.5 mg/kg, WIFE S
A BRI BRI 30000 ng/mL, TR {LARRY
TGP o SR SEBR ARt If oA s BRAG I 2% 4, R
IRETE T R E AR IRUI B s 5, TEEh Rk iE K i
BrhZ Bk, SOREEROKIRTY) 2,4,6- = FORBY BELS G
FEUURTRatRE, MELIB Al KA R, SRR R
o Bt 38 S R HURE fE 42 o R U R SRS AR I S L
FERMOR, GRTYOM™E, PRSI, Sz,

ARERLE K H BRA 0.005 mg/kg, FEBURER 40 g\ &
252 mL 8, Rriles b B AR5k B TR 35 100 ng/mL J7
ATk . MAEFSE AR, SAH - F T IR #4815 (gas
chromatography-electron capture detector, GC-ECD)X K fif
Wtk B4 10 ng/mL, = H VUM BT dMRM AR A] 3k
1 ng/mL, FHAIZFTARR Iy ™ SRR T Rl R B .
2,12 FAHEA

(ORI

IR ik Jie 1) R 20 A ) 245 SR FHE AN AR T 3 < Ay B LRSS ],
10 min PYFRICET R) 58 4006 R R, SR AE TPk fif it
b B bR R e Ak i BB 4 ) 8, RV IBURE 2 2 G2 i 1 )
MINERERZ — B BB 1 g Ml 2 g I H
IARSEE, A DGR 0 AR e H B . Ak
JBE 45 JBO 4 5 R i AR R A Gl TR A 00 53 A AN S5 5% 4G
AT AR M), B e BEEN 2 g0 R 2 JBR
TAEMFEIAR R RWE (1 mg/ke) R, A RIBURER XTI 12
WO, W RY, RS REARIOR &, A aiffify] 5 g #hie
MEREEA K, BRPREBLGAT IO 8 2T bR, iF— 2S00 3R,
B2 TG £ 3 5 5T T A DR i Joe s o i, LI S o 72 [
FIEMRERR, PR ZIMGR 5K AR SN A B R E BTG

F2 TRIRHFENBFRRIEENRMm
Table 2 Effects of different sampling volumes on the extraction
efficiency of the target substance

Wk g KR gggi
2.00 PAIAHFE Iy SR P T7K A 100.0
1.00 VIAEGE Jr S P TR A 100.0
2.00 LA NY/T 1456—2007 $hA /K et 65.2
1.00 ) NY/T 1456—2007 P4 77K et 67.8

(2) A b BE R AR AL
2GR, REARHORE R ] e — e PR BT D4R IR i
i ARG R o SR, S T SRR A S A e i 7R K i i A
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HHIFTERTREBL G, BAERIT 5 g ShIRAIEE K 55 a)
REXE LSS FAR A SR IBGSCR o Sitl, ASHFSE SR 1E K g4
FRPEONRIN 5 g JOKBRIREE, 45 RRHIZAL BT A7 250N
PREFTEESL G o AR FIBLRIHEN Y BT O R B HUR 2
114 R R ML WE B G K B BE AL o, (E AR IS L AR, Ak
FEMIROIC R B BRI A B s T8 23K B R BV M T R R
WL W B, (0 28 S v AR B Ao R v T A R 2 5
WEE THRE. Db, KERSENUR, FARYY AT B K 7
PSRN T SO R, SRIBGICRAG R B 0T

A
350000

300000 |-
250000 |-

N

£ 200000 |

150000 |

100000 |

50000

M o7 {24

0 —
3.0 3.2 3.4 3.6 3.8
£ B4 15} ] /min

(3) -kt

AMFFE &I, ARG FEASR FH GC-ECD Wi, i
P KR B Sk 06, IF O e i PR R A B2 T T B EL 75 22
W IR B 2 AR, R ETbRE X, M SR AT
Yo FBOE BT Sk W R G, AS IS 76 W 6 i ) 25045 TP
A1 g HUMHIREE 2 min, 255K, SISk S
ARFHBL, FHASEAFOHR, WE 1.

(4K St J5 FER P BARPI R BUT SR04

NY/T 1456—2007 37 {6 FH A ik £ A 7K A 5 BRI Y

B 1400000
1200000 -
1000000 -
800000 |
600000 -

Wi 7 E/Hz

400000 -
200000 |

0
3.0 3.2 34 3.6 3.8
£ B4 15} 8] /min

TE: AL IMASRNG 2,3,6 —EARB G B, ARAMASE Hh Bk g
1 GC-ECD i
Fig.l Chromatograms of GC-ECD

BT o Al SOKAH 2 M, EFERE, B S el
JEE 6 P H e 5 fof L B T R A A R A IR BRI . SR,
SEYGEE LR, TR ER IRk e R B S R4l 2 R
245K P4l B AR S B, AR ISR AR, Bk
A T A S A e P 2 U 7

RIS, AVFITHAS T 6 FPAEBUA IR R %
A [ e 55 DR B o 0 D T RR s ), R =R . =
SAGE, omi . &P A mEk 3, Vi), S P R
A3, V) R CBEAMBE(L:3, Vo), PR 40 mL,
SERBH, ZE PR AR, P A
TR (L3, V2 V)5 oy Tk S ol T ) 2 BOOR e A 2
ZE WA I EE(1:3, VRSO T AT = S e AR
BB, ZRETIMBE(L:3, VYRR B . Rt ABFSE
WE AR B AR BUA T . DL S AR B R
FEUE(100.00%), £ ZETOA I A X PRIAR I3 3 iR .

(Qresilia

AT DA B P R BUR FIE C e . TS 5
FIE AR o RV R B, 34 S A P A5 2 3 06 1A AR ) 7 1
Wsh W, WGBS Y, T i AT I v
KRG % . ZZ5A B RIS R e R, BT
TR 2 R A o SRR ) 8 R, T Py 0 T R 3
ARG . LRI, ERER I L(H-PiR
IR AT A 5O E AR R R B 0k B, $ R A D 4 SR Y

AT, BRI, AT B AH 5 E AT 0 A R RUT kg
5 L(H)-PUYR i B 40 A S R VA R TR A9 0:1, V).

s

#3 TRZEATAE BRI ENFIT
Table 3 Effects of different extraction solvent systems on the
extraction efficiency of target analytes

PR DREEMAR  AHURBOKAERT

ABGER o R b fr
-y 40 100.00 2
— Ak 40 10.90+0.56 Tz
M b+ ,
7 ik 10+30 56.10+2.37 2
R+ -
s 10+30 68.00+3.53 =
VaR(ilii3 40 57.20+2.74 =
T+ i ik 10+30 1.60+0.06 2

22 FFEZFIFM
221 ZEEEARALHR

ZM 1.3.4 1% GC-ECD 404 F, LA 3 51 EL(SIN=3)H
FETTERH R 0.01 meg/kg, ARIERREIEEIUNE 2 PR,
ZERSRHA, TERRMEVE R FE A 10~3000 ng/mL(HH 24 T4 dh
JEEWE 0.010~0.300 mg/ke)TEE N, HERY SR A
R R, LbEduE REGHHRT 0.999, 2 BT
2K
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i o7 (L < 106
S = N W A U O

32 34 3.6 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 7.0 7.2 74 7.6

{4 B4 Fis} 6] /min

C HA(E=41.0 (100.1%) D

B 4.546 min
HAE=38.9 (100.0%) L6l 97.0
2.5¢ Lol HAt=63.9 (100.0%) Lal
L N )
5 2.0 g 08 o 12}
= = S .
3 1.0} 0.4 = 061
= i 206 132.0
= 05¢ =02 = 041 195.8
0 0 0.2r ‘ .
1 1 1 1 1 1 1 1 1 1 0 1 il 1 d
44 46 48 50 52 44 46 48 50 52 50 100 150 200
FRER I} R] /min - B3 15f 8] /min JEAr L

TE: AL BBk, B. MRM $2BUE 1 68 s il 8 C. 23 i MRM $RIBURL T3t 141 G Mk /8 DA 8 7 3 );
D. W)y BT B A

A 2

K B¢ e bR e i GC-MS 3 [

Fig.2 GC-MS chromatograms of prochloraz standard

S0 1.3.4 ik = EPOWRAF IS IMRM B0,
A BR(S/N=3) 1 0.001 mg/kg. 4HRFMH, FEbREA TR &
WP 1~6000 pg/LOFH >4 THEG BT 0.001~6.000 mg/ke)
WM, B RB R RN R, LiEue 20
KT 0.990, i & =T IR
222 A E BB RN

S FABER « KSR B 2 AR DR e e b e ol
FHW, MEASIIAKSER4351024 0.02, 0.50, 1.00 mg/kg 45 6 4
SEATRE, 43 B S U = E AT S - i ik
FSGHATREI, 3R 4 WA, DREERE I T-SAR Il R 4
92%~114% 2 [8] (GC-ECD N 95%~114% , GC-MS K
92%~108%), RSDs 7E 3.39%~4.89% 2 [A] (GC-ECD }y
3.95%~4.89, GC-MS N 3.39~4.35%), J7ikEA BB
FREIM:

2.3 FRERIAEERT

A AN T) i A B 9 R A AT ARG, ASBIE 9T 38 B
Py REMR N 1000 pg/L B BKEE R AR AER W, 4> 3%
NY/T 1456—2007 SAWRANAL 7 RIATRIALIE, XA HL
RANEFER . ATARERFERT K B AR PR BUSCR S8 bt AT T
R HE(R 5), LI LI, NY/T 1456—2007 5% H
A AL UK fRT, TR 8T 2K AR T AR
PRV BRI HRERT; BLAh, 43I =1 S50 5 5%
B KM, Ty 4 3 ol W 4 (S B R 5 4 il ek 7 42 i
PLsEEgeAk, BSINHERERET 5 5 B0k R B, A
Sladb. IR, FEsERRIEC, T S AR
g5 b, SRS =1 AT B R 1 Ak b P A E SE PR Hh el A7
PEEAL,

F 4 FEEARTBIRMEEEE A E U ER K E (n=6)
Table 4 Recovery rate and precision of prochloraz in blank samples (n=6)
FE fnri/(mg/kg) 25 FIRE R S EICR /% RSDs/%

GC GC-MS/MS #it/(mg/kg) GC GC-MS/MS GC GC-MS/MS

0.02 0.02 95 92 3.99 3.53

3 0.50 0.50 ND 103 99 3.95 3.39

1.00 1.00 105 102 421 4.01

0.02 0.02 98 93 4.14 3.93

B 0.50 0.50 ND 114 108 436 4.11

1.00 1.00 108 101 4.89 435

1 ND hRKEH, TR. RSD MAHXIARE 2E (relative standard deviation).
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Table 5 Comparison of the pretreatment process and result data of agricultural standards and this study

. PR FE S /mL ; . . ey 5 -

s R i = U FE AL VERIAE  BRMESLTRYE 4REOK B

o e w0 wE kzm Rl fingml)  E% KRR

I
NY/T 1456—2007 40 >120 >80 100 ND 15 1000 66 >12

ESUSIIES 2 ND 40 0 35 10 1000 100 2

2.4 SEPREEGRINE

iz BT SE A D7 00 SEBRAE it EAT AN 0BT o SR
FREMOTEE . B3 SOCRERE M GRM . R b
1) P ARG, Y DK e 5 B X 14 HEUC LU 2G4 it A

SR, Hd sHEUCRE H, R o HERBA R, FE
Fn KL RN 64.3%; FLTAE 6 HRE b R 6 i 5k BE 1Y
A E 1Y e KAk OBR &= (0.3 mg/kg), KA RN
100%(3 6).

# 6 WMELHTKEFEAN GC-ECD 5=E MR+ dMRM £ ST HIE
Table 6 Measured data of prochloraz in commercially available Dioscorea polystachya Turcz. by GC-ECD and triple quadrupole dIMRM

s ﬁ”i’?ﬁg’g W {1/ (ng/miL) B 20 it (mg/ke) OB I 2%
GC GC-MS GC GC-MS GC GC-MS GC GC-MS

INZHEA 15 / / 427.100 401.373 0.43 0.40 / /
INZFEA 2 5 / / 577.270 540.633 0.58 0.54 / /
INZFEA 3 5 / / 523.143 499.757 0.52 0.50 / /
INZiFEA 4 5 / / 1673.746 1593.323 1.67 1.59 / /
INZHHEA 5 5 / / 1725.173 1673.366 1.73 1.67 / /
INZFEAR 6 5 / / 1429.954 1340.858 1.43 1.34 / /
INZFEAR 7 5 / / ND ND ND ND / /
INZAFEA 8 5 / / ND ND ND ND / /
INZHEA 9 5 / / 2155.973 2027.643 2.16 2.03 / /
INZFEA 10 & / / ND ND ND ND / /
INAFEAR 11 5 / / 387.897 374.625 0.39 0.37 / /
INFEA 12 5 / / ND ND ND ND / /
INZHEA 13 5 / / ND ND ND ND / /
INFEAR 14 5 / / 1517.744 1432.654 1.52 1.43 / /
INZEREA 14 SANtx 1.00 1.00 2571.906 2388.263 2.57 2.39 105 96
INZHREAS 8 S hAn 0.50 0.50 585.074 539.965 0.59 0.54 118 108

T /TR AU 88 70 BTC AT 3R

3 4 i

AWEFEIESL BT AE N 2 B3 | KR PR fe ek B
Jrifl, BEATHRENY /T 1456—2007) A BAE R R . 5347
JEI R R o B I AR AR DS o LR an s A
A ATAR B AR AR, AL TN S S R
BB, BRI A A BRI AT A B R OOK S BER
AR, AOUE R ICE R Y, TR] I ol R A i S TR
B R A NS Ay B g 42, T EAREE RS 2 1 IR
WL, JEGR ARG DR R b D SR AR M S B HARYIRR
Jo/K BB S ER R ML BE IR, ] A RO R R A A R E

" R e A R R LA 5k B0 4 [ B, ] s DG /K Mt R 6 0 R AEE 2%
ER TR IE A, A TTT 0B HE 28 235 B &8 7K A I 48 22 I g
v A B R], R R R

% GC-ECD } GC-MS/MS H:3E, 75 i Aeinbruk i
& 0.001~6.000 mg/kg TP, BIULER 92%~114%
(GC-ECD 4 95%~114%, GC-MS 4 92%~108%), RSDs />
F 5% (GC-ECD 4 3.95%~4.89, GC-MS 4 3.39~4.35%), it
JETAER . SR b, RERR T RE . SR PER, & TR
. KRR R AL AN, HA R N AE

EE P

[1] 5, fEH], MR, 5. Gk TR S FRR GG X 3R R
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