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[ Abstract |
residues in Ginseng extract by QuEChERS-GC-MS. Method: The samples were extracted with acetone which

Objective; To establish the chromatographic method for rapid determination of 25 pesticide

included acetonitrile, the sodium chloride, anhydrous magnesium sulfate salting out process, and cleaned up by
PSA and GCB, and reduced the matrix effect by Matrix matched standard curve method. Result: The endrin
aldehyde, p, p'-DDT, methoxychlor showed relatively strong matrix effects ( ME > 130% ), and parathion
showed strong matrix effects (ME >150% ), after the correction of matrix calibration curve, the linear range was
0.01-1 mg -L ™" and r >0.995 4, the recovery range was 81.8%-110.7% in 3 adding level (0.1, 0.5, 1.0 pg-g™'),
RSD < 15% , LOQ was 3-48 ug -kg™'. Conclusion: The method is accurate, sensitive and suitable for the
determination of pesticide residues in ginseng extract.
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FWCH, A R ( graphitized carbon blacks,
GCB) Fl + /\ e JE fif 2 58 & fiF X (ostade-cylsilane,
ODS 5 C,,) 55, 5 5 51 b 4 K& 70 T4 (A PLAR |
NRWIMR ok AL & W 5F) &, i ad B0 0 U R B,
M 35 B A 5 g

QuEChERS 2 iy Pt 34 fl 2, ¢ [ AH 25 B i (solid
phase extraction , SPE) s FIR R 26 B (liquid liquid
extraction , LLE ) ' $ 4 ] 81 {uff J1] 25 1A HLIK 300 20,
H Al LA e A [OAH i A2 M ¥ (solid  phase
microextraction, SPME ) 7' il 357 $ #5 W% [ % Bt 4% A
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Dy BR B AT YR MG AR BN R ORI 2 IS
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o1 T NS S ) 5l o0 52 2%, 3 RN B, S
IR, p, p -1 T vofs AR HY 4070 TG 1o 45 AR 2 78 0 Bt i
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GC-MS-QP2010 PLUS # 81| 5t Bk JH 43 #7 4%,
GC-MS Solution T_fE 54, AOC-20i %I { h JE 4%
(HARBAE) ; Rxi-5MS £ 40145 # (0. 25 mm x 30 m,
0.25 wm,ZE [ Restek A7) , Milli-Q %I #8 4li /K R 4t
(£ [ Millipore 23w ) , AL 204 # 1/1 J5 K (Hi+
Mettlertoledo 2 7] ) o

TR 245 5% B B9 NS S O R it el R rp — 1 24
AR A RAE, CE (B35 40, £ [E Fisher Scientific
AN s HAE B K MgSO, (73 A2k, b5t i R A
A]) ;PSA, GCB (3 #ral, REIE AN SRR A F)) 525
Pl 24 5 BRS04 B MR B 352 1000 mg - L7, 43 5]
TR B A A FR A m AL 5 E R A R
2 ZWHE
2.1 MR WECH  RASERBY T8 2.0 ¢ T
50 mL RN O B ZEE.OE L INAGE2EK 10 mL 3
fitJe A i 10 mL, 3 g 42 X 1 min s {1 /i1 A TG 7K
MgSO, 4 gMISEALHN 1 g, TR K IIIRHE 1 min J5, LA
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4 500 remin "B B0 10 ming B FIE W 5 mL TR
A H AR TR, HOH 1.5 mL &%,

B ER VAR 1.0 mL & T4 PSA 75 mg, GCB 10
mg FIJE7K MgSO, 150 mg [ 2 mL RS04 1, 1%
WEIR4A 1 min J5§, L 4 000 r-min ™" %% 3 %05 min;
FVEWH 0.22 pum A HLAH DR AR R U8 DR B R T
HERE/N Y, fiE GC-MS A&
2.2 XTHESA RO ECH  AERR R IGE & 25 Rk 2y
XF BT 10 mL &, 2O E 45, BE AL 10
mg- L™ AR A XTI S B IR, T - 18 CHR-TE. LA
G W B A 4% W, BE W B 0.01,0.02,0.05,0.1,
0.2,0.5,1.0 mg-L~"{yZ 50 % B8 514 o

Bz NS AR BCY)RE a2 B0 201 TR J5 ik
HEATRTAL 3 o BURE SR IO 1.0 mL, F AR
TJE ARG X B A A 1 mL B ) BB
R E 4y 3k 0.01,0.02,0.05,0.1,0.2,0.5,1.0
mg -« L ™" 35 5 D Jie X B I
2.3 GC-MS % Rxi-5MS E 41454 (0.25 mm x
30 m,0.25 pm) , #FFE IR 290 C, 83 M4l A
(He) ,Zlifif >99.999% , i 1.2 mL-min ', #FFE &
1.0 wL, #4703, B2 )7 THIR (91 1R 1R 100
C 44 1 min, L 15 C -min ' #E T+ F 170 C, ff
¥ 2 min, L 3 C-min " F £ 220 C, L8 C min '
F+Z 270 °C, L) 30 °C -min ' FFZ 300 C, {45 7
min)

Ao g i g 0 X PSR RS (B, 3 1R
1 BE 230 C ML FHE R 70 eV LM 2 IR 280 C
T AR 1.0 KV, 514 7 X2 4 (SCAN) Fn
TEHF B W (SIM) 7 Fp e =X
2.4 B TR SR A SCAN B DL m/z
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A& 24 A5 B I 1) 5 B STML 35 4 if 1] B < 1 ~ 24 54k
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Table 1 Pesticide class, retention time, qualitative and quantitative selectedions parameters for the GC-MS analysis,

standard curve, linearity and limit of quantification( LOQ)

and the results of

5 —— % B8 1 1] EEET EMEE T p—— . LOQ
/min /m/z /m/z /ng-kg ™!
1 N AYAYAY 10. 62 181 183,219 Y =325 061X -1 975. 4 0.999 9 5
2 BAAAN 11.94 183 181,219 Y =590 605X -5 672.5 0.999 5 5
3 EIECRTE SN 12. 13 295 237,265 Y =131 831X -400.2 0.999 5 22
4 HEEM 13.97 265 263,267 Y =794 504X -2 347. 1 0.999 5 8
5 L4 15. 04 272 270,337 Y =283 271X -740. 6 0.998 5 9
6 AR 15. 41 206 249 234 Y =279 105X -4 066.2 0.999 7 6
7 Bl 16.71 263 265,293 Y =234 987X -379.0 0.999 5 10
8 T 4E it 17.24 314 286,258 Y =304 432X -1 166. 0 0.999 2 12
9 XtHEE 17.32 291 186,235 Y =298 124X -1 078.6 0.998 1 25
10 HELHA 18. 84 353 351,355 Y =352 737X - 690. 6 0.999 8 5
11 T ) 19.96 283 285,255 Y =388 136X +728.9 0.998 5 23
12 &t 20. 18 373 375,377 Y =519 080X -562. 4 0.999 6 10
13 a-iSt 20.78 241 265,339 Y =90 668X —539.0 0.999 7 28
14 JE-E S 20.98 373 375,377 Y =455 998X - 659. 2 0.999 6 11
15 G 22.23 263 380,345 Y =105 262X -301. 7 0.999 6 17
16 p,p' - i F 22.33 318 248 316 Y =803 189X -1 969.9 0.999 2 4
17 BIKICH 23.43 263 345,317 =148 990X -599.7 0.999 0 18
18 B-wift 24.10 241 265,339 Y =56 974X +358.5 0.999 7 48
19 m,p - H 24.78 235 237,239 Y =1 540 114X - 28 100. 0 0.999 3 3
20 EFR 25.00 163 233,278 Y =379 755X -3 364.4 0.999 1 18
21 SRk G 26.33 345 250,343 Y =124 622X -207.2 0. 9980 15
22 p,p' i T 26.55 235 237,165 Y =706 417X -2 975.6 0.997 5 24
23 Ak IR ER 28.21 317 250,281 Y =193 930X - 167. 5 0.998 9 33
24 FH 4T 37 T 28.91 227 228,212 Y=1755667X +103.0 0.995 4 23
25 8% A fiR 35. 41 344 388,345 Y =899 488X -3 789.3 0.998 8 14
P o il 26 1 RE 2R, ME > 100% 2 57 3 58 240
T ME < 100% 5 38 00 53 40 s ME > 150% 0I5 8 %
4 1214 b ’ B S SR 38 5 RN
{ 21 23 2.6 LR
6 I”Tm 2061 T UC B0 K ofE 2% 2R P 6 B B GE Bt IR
i - (LOQ) >R 2.2 i T fy 5L Ji DT Iie X B8 & 7 W,
100 125 150 175 20.0 t/zuznj 25.0 27.5 300 325 350 SPRIECT wL 4t GC-MS ﬁﬂ‘}? IR 4 BT R

Lo @-/NANIN 2. BN/ AN 3. AR R 4. AEZEN ;5. E&;6. K
ARG R 7. SLIGH ;8. BAEM;9. X ek 10. SRR L& HEA;
12, @ FH5 13, o Fhs 14, WS- HF5 150 KI5 16. p, p' -3 T DF
17. SRR 518, B-6i 145 19. m, p/-W T %5 20. B A R ;21 Rk
WE 522, p,p - T BB 523 57 2K DGRV I 524, VP SCIR I 0 25, 1S T i

B 1 25 KRG Ra GC-MS(SIM 344)

Fig.1 25 kinds of pesticide mixed standard chromatogram SIM
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e 7 4 R o 1 2 2
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ER T LU 25 A2 i ARG R
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g g T B, 4R 25 Bh A< 2y g i LR RSD A
L 1% ~6.2% , R WIACARHT % R 4F o

2.6.3 FesEtEnls ALl ME 2.1 WU RS
LA, E T AR, 05T 0,2,4,8,12,24 hARKEE
S T, 4R 25 Al A2 g i ALY RSD 7E 1.3% ~
7.0% , 7% W] 24 h WAZETE R4

2.6.4 HEMAE WEREASHM2.0 g,

1.0,0.5,0.1 pg-kg '3 D/KFAM, 4% 2.1 1 F
AL B, IR L SRR I 2% 43 B, S AT A 6
W ,RSD <15% , T & 1k B AT,

2.6.5 JnbREIRCRIRE  Fe IR 2.1 TR AR
rHeAE 25 e 245408 1.0,0.5,0. 1 pg- kg3 Pk F
AN AR [0 R AE 81.8% ~ 110. 7% , 45 45 ¥ I 22
LRI 2,

BREAT

R2 5HMRAEASREREY AN EHMZ DB RN IRERE (n=6)

Table 2 Limits of recoveries( Rec) and relative standard deviations( RSD ) for 25 pesticides spiked in Ginseng extract (n =6)

No. X FR Y4 Rec/% RSD/% || No. 2R W4 Rec/% RSD/%
1 a-NAN «-BHC 98.3 5.0 14 -0 cis-chlordane 87. 1 2.1
94.2 9.3 91.0 2.4
93.3 8.5 95.0 5.8
2 BN B-BHC 90.3 4.6 15 ZERF dieldrin 100.3 2.8
101.0 4.7 107.7 8.5
85.8  13.5 94.2  14.7
3 HAmEE PCNB 95.8 5.7 16 p,p'-lEiE G p,p'-DDE 103.9 2.3
99.8 6.7 89.5 4.0
97.5  11.0 94.2 3.6
4 TEIRRE PCA 99.4 1.8 17 SIkERFH endrin 93.0 3.4
92.7 3.8 96.8 12.5
92.5 9.0 93.4  14.2
5 k& heptachlor 91.4 2.1 18 B-Bift endosulfan 1T 92.4 5.3
110.7 3.6 99.3 9.1
91.7 9.6 86.7 8.7
6  KWER mefenoxam 104.5 5.9 19 m,p - % m,p'-DDD 93.8 8.9
97.8 3.0 93.3 3.6
85.8  14.3 81.8 27.5
7 L aldrin 97.4 1.3 20 MER oxadixyl 98.1 5.0
108.0 5.4 98.8 9.2
94.2 9.2 90.0 13.7
8  EEsm chlorpyrifos 94.0 1.9 21 RAKCEE endrin aldehyde 92.7  13.0
92.8 6.9 101.8  10.0
88.3 3.8 87.1  10.9
9 XEiBE parathion 97.1 5.3 22 p,p -l p,p’-DDT 93.1 4.7
88.3 6.6 84.7 8.0
89.2 4.3 96.2 13.3
10 HELEHA heptachlor epoxide 93.2 1.3 23 SRk LG R endrinketone 87.2 4.1
85.7 3.8 97.7 2.5
93.3 5.5 91.7  10.1
1 JEEA procymidone 101.9 3.0 24 VT I methoxychlor 95.4  10.4
99.2 1.2 101.0 9.3
95.8 6.5 89.2  10.6
12 S chlordane 93.6 2.1 25 AR azoxystrobin 90.7 2.3
94.2 3.2 94.8 2.4
87.5 7.3 100. 8 5.6
13 a-fi endosulfan 1 103.4 8.8
108.3 5.9
95.8  10.5
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2.7 REERIL AR A 2 SRR R 1R
IR R Z2 Rt 5, o 42 00 700 R TR A L 38 2
CHESED . R R 3 R i AT 6 BT g 4
RBREBECE N = BE R S > NER > 32 .
G FON B XF 25 A 245 Y R by (0 S IOCICR (BTN
TR X 5 2k FQ S T BB P 1 42 RO AN B 2 N 5 T B4
CobERT HE AR e R AR R SR DGR R RIKIR
TS TR0 e T R ) ORISR AN BRRL  HL v S s T T O A
4R BUCR

TIAN AN 2 S AT A O b L
W Z N 25 o Fh O e A R B 2% BT AR 43
FEZE U (A S 52 00 €633 WHAR 5 2 e TR T B
A b R B BT T LB T 3R AR A A3 Y
TR e 20 05 T TR Ak B R A )
PR, FTLL ARSI T SR R BB
2.8 HAedpg it AR 255K o B R Y
Wz it 7 A PSA, GCB, C,q, Florisil 1 v 14 48 1k 48 45 .
NS VS E P A 2558 B b b B il
JI PSA FI GCB 1 B 5] BE % 25 B K i Y 3 5T 2%
B A SE SR A PSA, GCB 414 1E g 467,
IF R H A

%42 PSA(25,50,75,100,125 mg) (1 FH & X} £
dn i AR S ), 5 R 2 AR 245 1 LR TG B
A 2 PSA By & 75 mg I, Z5BR 4 R A BT Y
ROR S, HLB AN 71 B & 185 g A2 4k . i — 20
#4% PSA-GCB A & 19 F i X ¥ AL RO 52 i, 45
R, BE GCB By &3 K, 38 HUA WO 42 S To 0,5 5
FG Y 5L 8 (PCNB) | i & &K fe (PCA) | 3 JE 1
(chlorpyrifos ) (1% [ iz 248 JU) 52 9 /I ) i 4, LI 2, A
I, P PSA-GCB (75 mg:10 mg) Sy ffE & , fiE
Rk o R AR 25 K, ELRE IR 2 B B b RIUR

£ 80
§ 60 #PSA: GCB (75mg: 10 mg)
& 40 ®PSA: GCB (75mg: 25mg)
20 ®PSA: GCB (75mg: 50 mg)
0 ®PSA: GCB (75mg: 100mg)
PCNB PCA chlorpyrifos
RY

B2 PSAFIGCBBRMAMESHER ESFRMSTERKE
R A
Fig.2 Effect of PCNB,PCA,chlordane by PSA and GCB adsorbent

2.9 EBRAUY RN IR 15 AR o M B e 2 A
bR 1o B0 JEE o I, 32 3R iy o g — A~ s 2 A4
RFB o TR B o RS 3% 70 A7 rp R 24 o

() A 24 5% BH B, 366 o R4 7 R 4 B 3 R ) At Bk 2
IATEE B HERIE . 45 R BRIk 2k B B
JoT 3G R RN 5 1717 5 2K [C % (endrin aldehyde) ,p,p’-ii
T (p,p'-DDT) , H 4% i % ( methoxychlor) & 4f
XF R s B 3 A N ( ME > 130% ) 5 X B
(‘parathion ) WU 2 I 2 A9 JE J 34 58 24 N ( ME >
150% ) , WLI&l 3.,

200

B N R R RTINS
Jj@&’;& R A LR O A e

B3 25 MRHEANS ZEIREY B E RBE
Fig.3 Matrix effects of the 25 pesticides in in Ginseng extract
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PEAE 1 0T A L B0 35 P57 5 TR R T 4 R A
ST AT AR 3% VAL 5 e, £ B 22 1) H A A
3 3 SRS 2, DA T 5 R g PR A S
SR P 25 19 i T 5C o) xR T TR, BV A 4l R 0 X R
RN I S NS E B 005 N 2 PO EE 7 G
o it A [ 1% 22 S T, DAL T AR O 7 B i 2 1
e TN PR ) 8 0 A 4 SR S HER L DL 2. 6.5 T T

TN BT A 335 43 1 45
3 #ig

A SHAE QuEChERS J5 ¥& 19 2R Akl |, DEAT $2 K
55 A7 T DL AL , SR S8 0 2 47 4 B, 18 B
PSA-GCB(75 mg: 10 mg) 1y #4511, H 2R I 2 s T
TC X R it 8 T 2 3 A 56 J5 280 L 4 52 0, o N 2 2 B
Yo 25 Bl HLAC 25 5% B E AT GC-MS 2 #r . 453K
W], %07 T BA R SCGR R 2 If faffh T 45
YEREFE I A ALV R A6, JF 4 1 4R 1B
RGBT A ORI T PR R RS A N [R)
73BT B9 2R
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