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WEHN 224 TeRAAEATERBZGYNT T k. Tk RALABEFE TR - Rigdn g XL 54 P 16448 %
HEAFGEE SR E A 1300 W, BAREA 15.0 L/min, B A AR A 0. 10 L/min, FALRAREH 0.9 L/min, RAFEEHA 7. 0mm,
REHELZEDLOmm, FERBREAN2C RMNAMEE SRR EEZNELLAM T 0 HAREEZEZ, &N HP -5MS £@F
#(30 m x0.25 mm,0. 25 wm) , HAF DB EH 240 °C, A F XA RSR, BAASGLERA, BEEKX,AZA 1. 3mL/min, #HE A
L pL, 25 E; BT R A FRFR; B h % R m BB, 8 -FRIEEHN 230 °C, i v 2L % 280 C, a3 Ak A &
SGEAERMEA 1.5 min R M(B) . 45 (A 2k (Fe) 4R (Cu) TR EH /£ 0~200 wg/L, 4t (Sc) 4 (Ni) 48 (Zn) . #h (As) A8
(Se) . 42(Sr) 4 (Cd) .4 (Sn) . # (Te) A (Ba) .45 (Pb) R R EH A 0 ~40 ng/L, R(Hg) R EREAE 0 ~8 pg/L B ASMNERE TR
AR R RIF(r>0.995); F AR I6 RSD AT 4.10% (n=9); T3 mAF w35 % 87.01% ~102.41% , RSD 3% 1.21% ~
4.41% (n=9) a - "N X . B-NNx.y- NN AFTHE. 6 - X~ . 28 F%8 . p,p -DDE.p, p' -DDD. o, p' - DDT, A &A%,
KRB BT P AT HE AR A Rk AR R A 5 ~200 ng/mL, VAT AL SR A 3 AUAE AR TR R P
B K B A T BB AR T BB AR B R E ) 42 10 ~ 200 ng/mL, & KK B R E L 15 ~200 ng/mL, a - BB - S A%
B R 3 JE 20 ~ 200 ng/ mL, ¥ F 58 R % K AL 30 ~ 200 ng/mL, K K AR ERBEAE 35 ~200 ng/mL A A LM EREEL R R
4 (r>0.994); # 0 FE 35 4 0.005 ~0. 025 mg/kg; ¥ % B X B 2249 RSD 30T 6.22% (n=9); T34 @K %34 4 70.50% ~
89.33% ,RSD 3% 1.41% ~9.45% (n=9) .12 M S P 438 F A 41.98 ~423.74 mg/kg, $5 & F H 67.76 ~321. 73 mg/kg; ¥ &
KB RAKE IR AT T R MR it 2 TE, TRHTELAMT SHEBAAELEFRBEZGHNE  ZLHH T L
BB EAFGTENEERY A —E 4204, LI REN ALEF IR LA EARGAEKR Y, B2 R E K,

KB 2R ATALERGKRG  WRABEF BT - ik AMEH R R 24
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Determination of Metal Elements, Harmful Elements and Pesticide Residues in Ophiopogon Japonicus
SU Jian, LIU Yongli
( Laboratory for Inspection of Traditional Chinese Medicine, Hebei Institute for Drug and Medical Device Control + NMPA Key Laboratory for Quality
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Monitoring and Evaluation of Traditional Chinese Medicine < Chinese Materia Medica>, Shijiazhuang , Hebei, China  052000)
Abstract: Objective To establish a method for the determination of metal elements, harmful elements and pesticide residues in Ophio-
pogon japonicus. Methods The contents of 16 metal elements and harmful elements in Ophiopogon japonicus were determined by in-
ductively coupled plasma—mass spectrometry(ICP —MS), the radio frequency(RF) power was 1 300 W,the flow rate of argon was 15.0 L/min,
the flow rate of auxiliary gas was 0. 10 L/min,the flow rate of atomization gas was 0.9 L/min,and the sampling depth was 7.0 mm,
the diameter of sampling cone was 1.0 mm,and the temperature of fog chamber was 2 “C. A total of 30 pesticide residues in Ophio-
pogon  japonicus were determined by the gas chromatography —tandem mass spectrometry(GC — MS/MS) method. The chromatographic
column was HP —SMS capillary column(30 m x 0.25 mm,0.25 pwm),the temperature of the injection port was 240 °C ,the splitless in-
jection mode was adopted,the carrier gas was high — purity helium,the constant pressure mode was adopted,the flow rate was 1.3 mL/min,
the injection volume was 1 L, programmed — temperature was adopted, the ion source was electron bombardment source,the monitoring
mode was multiple reaction monitoring mode, the temperature of ion source was 230 °C ,the temperature of mass spectrometry transmis-
sion interface was 280 °C ,the collision gas was argon, and the solvent delay time was 1.5 min. Results The mass concentration of
boron(B) , aluminum(Al) , iron(Fe) , copper(Cu) showed a good linear relationship with the signal intensity of the instrument in the range
of 0-200 pg/L,the mass concentration of scandium(Sc) , nickel (Ni) , zinc(Zn) , arsenic (As) , selenium(Se) , strontium (Sr) , cadmium(Cd) ,
tin(Sn) , tellurium(Te) , barium(Ba) and lead(Pb) showed a good linear relationship with the signal intensity of the instrument in the
range of 0 —40 pg/L,the mass concentration of mercury(Hg) showed a good linear relationship with the signal intensity of the instru-
ment in the range of 0 -8 wg/L(r > 0.995). The RSD of the repeatability test was less than 4. 10% (n=9). The average recoveries
of 16 metal elements and harmful elements were in the range of 87.01% —102.41% with RSDs of 1.21% -4.11% (n=9). The
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mass concentrations of o —hexachlorocyolohexane, 8 — hexachlorocyolohexane, y — hexachlorocyolohexane, terbuthion, 6 — hexachlorocyolohex-
ane, dicofol, p, p' = DDE, p, p' =DDD, o, p’ = DDT, demeton, ethoprophos, fipronil — desulfinyl, isofenphos — methyl, fipronil — sulfide, fipronil —
sulfone showed a good linear relationship with the peak area in the range of 5-200 ng/mlL,the mass concentrations of parathion —
methyl, aldrin, parathion, fipronil , nitrofen , phorate , isocarbophos, terbufos — oxon — sulfoxide,, and terbufos — sulfone showed a good linear rela-
tionship with the peak area in the range of 10 —200 ng/ml,the mass concentration of chlordimeform showed a good linear relationship
with the peak area in the range of 15 -200 ng/mL,the mass concentration of o —endosulfan B - endosulfan and monocrotophos showed
a good linear relationship with the peak area in the range of 20 —200 ng/mL,the mass concentration of coumaphos showed a good
linear relationship with the peak area in the range of 30 —200 ng/mL,the mass concentration of dieldrin showed a good linear rela-
tionship with the peak area in the range of 35 =200 ng/mL(r > 0.994). The limits of detection(LOD) of 30 pesticide residues were
in the range of 0.005-0.025 mg/kg. The RSDs of the precision test were less than 6.22% (n=9).The average recoveries of 30
pesticide residues were in the range of 70.50% —89.33% with RSDs of 1.41% —9.45% (n=9). The contents of aluminum and iron
in 12 batches of samples were 41.98 —423.74 mg/kg and 67.76 —321.73 mg/kg,respectively. No pesticide residues were detected in
the samples. Conclusion The method is simple,rapid,sensitive and reliable,which can be used for the determination of metal elements,
harmful elements and pesticide residues in Ophiopogon japonicus. The contents of metal elements and harmful elements in Ophiopogon
Japonicus are less,but a certain amount of Al should be paid attention to. The disorderly use of pesticides in the planting process of
Ophiopogon japonicus is less,and the safety risk is low.

Key words:metal elements;harmful elements;pesticide residues; ICP — MS; GC — MS/MS; Ophiopogon japonicus
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HOIIR, AT E B A B B S A R materials
FARKGEREGM , B LN TR R 2B 6E, K 2tk R  Ad/FEL il AR/HEDR #y
IS 25H 7R B IBE &  BRF  fyie a B BRE #(B) GBW(E)080217 - 13051 2(Sr) GBW(E)080242 - 11091
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Millipore 23 ] ) o

T2« 4 T R AR UEVE TR S SR A hR HEW) 0T (FH A
B D iR (% 4l , 75 [ Merck 2 W], 4 4
65% ); n—FEZ T (PSA), Cis F:, ik B, A7 584k ¢
IR A AR LT TR 5 12 b A 250k
2 [ 2 A T S R MR | 28T AL A8 2 BT A G 55
W9 3 BV EAR 2 T8 O 1 5 KA BB 4K
1.2 FEEHER
.21 KB AW

ST 1300 W3 S < 15. 0 L/ min; F B <
P :0. 10 L/ min; Z5 A6 : 0. 9 L/ min; RAF IR :

76

7" £ E Sigma 28] B R EA/E LT AT K P S,
SHUER W 22 W IRAL S BPR AT 50T, A ROR T B R E AR IR

#

Note: * is from Sigma — Aldrich Company Ltd. ,* is from National

Analysis and Testing Center for Nonferrous Metals & Electronic Materials,

% is from Institute of Geophysical and Geochemical Exploration(IGGE),

and the rest is from National Institute of Metrology of China.
7.0 mm; R L. 0mm; HEERE 2 C,
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2%, WA TR R R SN 10 pg/ mL (1 B — AR
TP & W5 R % B B AR R —BREI 2K 0,50, 250,
500, 1 000 pL, 43 & 50 mL 25 &b, JH 2% R
VS WE 2%, B 4 BT R Y B EE 43 5 0,10, 50,
100,200 ng/mL [ 55 B —bRUEI TR . UK (Hg) BT R
FRUEVE TRGE 2, B S0 mL A, 2% 6l BR VS T
B R T e BE R 1 g/ mL B bR I £ R R
It 4 ¥ 0,20, 100, 200, 400 pL, 53 & 50 mL 25 &5
H, FH 2% RS TRVE TE 25, BN 45 He W BE 4351k 0,
0.4,2,4,8 ng/mL i RN B UEE TR
PO W IE LMY 0.5 o REHERE, &
50 mL J4 R, I AREBR 6 mL, %5 iR T /% 30 min, &
O TS AR AN PN, 48— 2 T AR I VNS 1 o T iR S BB 0 0
fif i F ARV 20 2 S, R R W 55 7% 2 50 mL 25 R
e, K IE VR T A 3 UK BB VR A O T s, T
KBRS 5], R
25 VAT - 3 ARt b VA VR 8 1, ASRIBORE i [
*2

iR

PIBR IV - AR (In) B o 75 S 1, 5 50 mL 25
T, 7K E 2, AL In BTREHREE A 1 pg/mL, BPAS
1.2.3 FEFE%E

LHEXRRFE I HEE R 1. 2.2 5 F R H—
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Tab.2 Results of methodological investigation of 16 metal elements and harmful elements

TAREBLER(n=9)

EDEE (%, n=9)

TE R ' AT (/1) A% (mg/kg)  RSD(%) X RSD
B Y, =8.13X,+3.4300x 107" 0.999 8 0 ~200 7.48 2.50 94. 14 3.51
Al Y2=6.614 x10* X> +0. 001 3 0.996 7 0 ~200 125.12 3.18 95.18 2.86
Se ¥5=0.004 1 X +5.517x10°° 0.999 9 0~40 0.03 4.03 102. 10 1.53
Fe Yi=2.468 x 107 X, +4. 028 x 10~ 0.998 0 0 ~200 250.78 3.04 95.45 2.85
Ni Y5=0.0032X5-3.4179%x 10" 1.000 0 0~40 1.00 3.31 96. 34 4.11
Cu Y6 =0. 009 8 X¢ +0. 009 0 0.999 3 0 ~200 2.81 1.54 100. 09 2.92
Zn Y, =.0017X -3.9048 x10°* 0.996 8 0~40 8.07 2.83 92.96 3.77
As Ys=0.0010Xs+1.486 8 x 10" 0.999 8 0~40 0.45 2.22 102. 41 2.59
Se Yo=1.60371 x107* Xy +1.0223 x10~° 0.999 9 0 ~40 0.05 2.11 90. 91 2.82
Sr Yi0=0.006 8 X1 —3.537 7 x 10~ 1.000 0 0~40 7.99 1.09 92.84 2.05
Cd Yii=0.0019X, +8.9351x10°° 1.000 0 0~40 0.17 3.46 91.05 3.13
Sn Yio=0. 0042 X2 +5.949 x 10~ 0.999 9 0 ~40 0.10 3.62 87.01 3.21
Te Yis=1.4400X5-9.767 7 x 10~ 0.999 1 0~40 Kbk 0. 00 93.44 1.26
Ba Yie=0.001 8 X4 +4.662 0 x 10~ 0.9999 0~40 4.15 1.73 89. 15 1.47
Hg Yis=0.006 1 X5 +9. 026 8 x 10°° 0.997 7 0~8 0. 06 2.62 91.25 3.77
Ph Yi6=0. 031 8 X6 x 0. 003 8 0.999 6 0~40 0.46 3.05 91.97 1.21

D7 i HE 0 R R SR AR Y AR 5% 4%
1. 2.2 TR 7 k4 el A v, 44 1. 20 1 TR il 2%
PEUEREINE T S0 1 B, I 1 TSR o4 R L3 3.
1.2.4 HEFLERHAELREENE

U2 RHAE S i, 20003 1. 2. 2 TR 5 i 4 s
ARV, PR 1201 TR RIS A AT HERE I E 3 K,
O SRUGETHTRR, T H AL i B i o 25 2R 12 HEZS AR S 4
fr R (41,98 ~423.74 mg/kg) , k& K 67.76 ~
321.73 mg/kg. ¥ L3 4,

®3 HRAEYWRUELR (mg/kg, n=2)

Tab.3 Determination results of reference materials(mg/kg, n =2)

tk BRl SUPERC A B o B WA

B (41£L2)x10°  15.0x10° | Se  (0.10£0.03)x10 0.12x10°
Fe (322£23) %107 316x10° | S (36+2)x10°°  37x10°¢
Nio (5.4£0.4)x10°  5.2x10° |[ €d (0.076£0.004) x10°* 0073

Cu (4£1)x10°  23x10° || Ba (41£4)x10°  40x10°°
In (35£2) %107 34x10° | Hg (8.1+1.5) 10 7.9x10°
As (0.27£0.05) %107 0.30x10° || Pb (1.6£0.2) 10" 1.5x10°°
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x4 HRPEERBEETRNELR (mg/kg,n=2)

Tab.4 Determination results of metal elements and harmful elements in the samples(mg/kg, n =2)

Py w )l Eigas Ay
1 2 1 2 3 4 1 2 3 4 5 6
B 7.48 13.01 6.17 6.24 7.01 6.88 15.82 20.97 17.94 17.21 7.56 12. 86
Al 125. 12 164. 49 38. 83 41.98 88. 94 88. 58 226.21 150. 74 257.24 423.74 125. 15 160. 93
Se 0.03 0. 04 0.01 0.01 0.02 0.02 0. 06 0. 14 0.06 0.05 0.03 0. 04
Fe 250.78  293.35 68.51 67.76 119.95  120.01  184.93  269.77  321.73  263.24  254.55  286.85
Ni 1. 00 1.53 0.59 0.59 0.73 0.71 0.92 1.85 1.27 1.47 1.01 1. 46
Cu 2.81 6.49 2.37 2.36 3.67 3.66 4.62 5.43 3.01 4.34 2.86 6.37
7n 8.07 18.02 7.67 7.57 10. 41 10. 36 45. 04 50. 92 14.22 35.21 8.19 17.65
As 0.45 0.95 0. 64 0.63 0.79 0.78 1.19 1. 16 0.17 0. 69 0.45 0.91
Se 0.05 0.12 0. 08 0.07 0.11 0.11 0. 06 0.08 0.04 0.03 0. 04 0.13
Sr 7.99 16.94 8.47 8.42 10. 46 10. 49 14. 61 38.85 18.54 32.14 8.06 16. 63
Cd 0.17 0.08 0.22 0.23 0.11 0.21 0.16 0.15 0.05 0.22 0.21 0.11
Sn 0.10 0.17 0.11 0.11 0.52 0.51 0.16 0.21 0.19 0.11 0.11 0.15
Te Al Rl KB R KB KB kA 0.01  K#d  Rd Kd Kl
Ba 4.15 7.11 2.78 2.77 4.36 4,38 6.72 3.04 5. 64 1.43 4.19 7.02
Hg 0. 06 0.11 0.07 0. 08 0.05 0.05 0. 08 0.12 0.11 0.10 0.07 0.01
Ph 0. 46 0.71 0.28 0.28 0.71 0. 69 3.12 3.20 0.31 1.58 0.47 0. 69

2 30 MERAKRGZBINE
2.1 XFE5RH

1A - GC/MS — TQ8040 I A {6 3% — = & PU K
FF R I B3 AL ( H AR Shimadzu 23 &) 5 AE240 %I 1 1
K- (FHi - Mettler — Toledo 28w, %5 B 4 0.1 mg);
Milli — Q Integral 10 System I £li 7K % (3% [ Millipore
NI

TR 24 : 30 Bl 245 B (ROl FR IR A 47 BHIF A
45 2016 - 10 - 10)
2.2 FHiEE54ER
2.2.1 KRB A&

8 S5 - A3 A S HP — 5MS B 4145 4 (30 m x
0. 25 mm,0. 25 pm) ; PEEE TR Ry 240 °C s IEEE T 2O AS
G B R Al R AR T R TECA 1. 3 mL/min;
PR 1 WL BT THE (IR 70 °C -4 2 min),
Pl 25 °C /min B3 FTHE 150 C, LA 3 °C /min f %
FIFZE 200 °C, L 8 °C /min B H R TFE 280 C , {147
10 min) ; f& 52 TRl 280 °C .

T3 2 A < B U Oy 2 U CET U5 5 WA X
Sk 22 L W AR X (MRMD) 5 85 F- 5L EE >R 230 °C 5 it
TRz REE S 280 °C 5 Alf 4 S A G5 1 79 B 3R B
(24 1.5 min, 30 Ffe 24541 53 Wi 5 - S R DL 3% 5
2.2.2  EIRH &

43 I 30 P 2 6k B 3 A, 0 G o R
JEH S ~50 wg/mL 15—t BE A IA T, B - 18 CUKAf
DR AT o 2SR A i, e bkt U VA 4 s i

78

25 R STV W B M AR R R 2 o M B R, I 1%
TR 15 mL, 32T 30 min, 213, N Z0E 15 mL, IR JiE, 7T
RS IMATCKBREREE S ToK LB R A AR (401,
m/m)7.5 g, WlE, FAH RS, B IR & LR ZUAR B
(350 ¥ /43)3 min, T 0K ¥ 20 10 min, 4 000 r/min
B0 5 ming U EVE WK 9 mL, B O TSGR
53 HIC I AH A8 O AL [ JCK BRI EE 900 mg, N - N L&
—Jfiz (PSA) 300 mg, Cis 300 mg, it JiX 300 mg, £1 81k 5
90 mg] 1, Wi, FAMIRA), T E R T bR SR
(350 K /4535 min, 4 000 r/min &5.0> 5 min, ¥ 2 W _E
R 5 mL, AR E 0.4 mL, ZEEARR 1 mL, R4,
RPASHI I S A T
2.2.3 HHEEFEFE

LMK RFEE SR B I 2. 2. 2 WUR B — X ]
Al VA VR A I R R SR A R BRIV TR, 2. 2. 1 I
TR SR A AR A T SR AT AR o DA A5 AR 24 JoT R VAR BE
(X, pg/mL) AEEALFR TR (V) A AR bR RS TR ]
9, H B R 5L LR L 6,

R0 R 22 . B 2. 2.2 T F 2% 1 JE TR & &, %
2.2, 1 PRI A E R AR E 11 3K, 0 SR A8 )
NAE , B HARMER 22, LA 3 G505 O 22 X L (1) 45 7
D70 2 o s Wk B2 AR AR D B o 45 2R L3k 6.,

T S - s R B A i o, By 2 g, 3L
9 3, 43 IMAATG L v JO e VA 1) B — o) B S VS VR, %
2. 2. 2 00 R A A B AR, % 2. 2. 1 TR R g
PEREREM A 0 SR TR AR, TR R CR 45 R L 6,
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Tab.5 Monitoring of ions and voltages of 30 pesticide components
Vi R 4 AR % a1 (min) m/ z CE(V) m/ z CE(V) m/ z CE(V)
1 EE SN 11. 040 152.00 > 117. 10 15 196.00 > 117. 10 27 181. 10> 140. 10 12
2 Q- IO 11.910 217.00 > 181. 00 9 181.00 > 145. 00 15 217.00 > 145. 00 21
3 B =757 13.025 217.00 > 181. 00 181.00 > 145. 00 15 217.00 > 145. 00 21
4 Y=o 13.270 217.00 > 181. 00 9 181. 00 > 145. 00 15 217.00 > 145. 00 21
5 BT R 13.630 231.00>175.00 15 231.00>129. 00 24 231.00 >203. 00 9
6 Aoy 14.365 217.00 > 181. 00 9 181.00 > 145. 00 15 217.00 > 145. 00 21
7 ¥ Lo AR 16. 420 263. 00 > 109. 00 12 263.00>79. 10 27 263. 00 >246. 00 6
8 LKA 18. 335 263.00>192.90 30 255.00 >220. 00 21 263.00>191.00 33
9 ZRARE 19. 045 139.00>111. 10 15 250. 00 >139. 00 15 139.00 >75. 10 27
10 XA 19. 115 291.00 >109. 10 15 291.00 >81.00 30 291.00>137.10 6
11 R 21.670 367.00 >213. 00 27 351.00 >254.90 21 367.00 >254.90 24
12 R Wi 22.470 195. 00 >159. 00 277.00 >241. 00 9 195.00 > 125. 10 24
13 KA 23.730 277.00 >241. 00 9 263.00>192.90 30 277.00 >206. 00 24
14 p,p' -DDE 23.905 246.00 > 176. 10 30 316. 00 >246. 00 24 246.00>211. 10 21
15 Th B 24.740 202.00>139. 10 24 283.00>162. 10 27 283.00>202. 10 12
16 B - # At 25.030 207.00>172.00 15 207.00 > 136. 10 18 207. 00 >169. 90 18
17 p,p' -DDD 25. 608 237.00 >165. 10 24 235.00>165. 10 21 235.00>199. 10 18
18 o,p' -DDT 25.675 237.00 > 165. 20 27 235.00>165. 10 27 235.00>199. 10 18
19 M R 10. 225 171.00 > 115. 00 12 143.00 > 115. 00 9 115.00>97.00 12
20 b 10. 595 200. 00 > 158. 00 6 158.00>97.00 21 158. 00 > 114. 00 9
21 K AH 11. 595 127.00 >109. 00 18 127.00 >95. 00 18 127.00 >79. 00 21
22 W B 11. 800 260. 00 >75. 10 12 231.00>129. 00 24 231.00>175.00 IN]
23 T 17.275 388.00>333.00 21 388. 00 >281.00 30 388.00>231.00 33
24 7K B R A 19. 455 136. 00 >108. 10 15 121.00 >65. 10 21 121.00 >93. 10 12
25 A 20. 600 241.00 > 121. 10 21 241.00 > 199. 10 9 241.00 > 167. 10 18
26 H T AR AN 20. 880 264.00>199. 10 6 264.00>171.00 12 264.00 > 143.00 18
27 BT AR 20. 880 153.00>97.00 12 153.00 > 125. 00 6 199. 00 > 143. 00 12
28 A E AR 21.315 351. 00 >255.00 18 353.00 >257.00 18 420. 00 >350. 90 IN]
29 R AR 24.755 383. 00 >255.00 15 383.00>241.00 15 383.00>212.90 30
30 EE X 31. 630 362.00 >109. 10 18 362. 00 >226. 00 18 362. 00 >334. 00 9

i %5 B R 0 R AR it 58 b 9 1 AR
LA RSD B/NT 6.22% (n=9) , WL 28K 5%
R,

224 HEVRAKEENE

W12 b 2R i A e, o AR 2. 2.2 WUR 7k
il 25 (X S A W, TR 2. 2. 1 00 IR G AR HEREI E
SEATINAE 3 WK, IC R ETE AL, FE A S A5 R 12
HELG A RE S AAG AR 2R B, nT 25N Ky 22 A AR 2%

B 22 4 AU AR
3 itig

G B A FEICE N Iy ik FEA R st
FEWL IR F OBk HUEGE A SE IR - R BO6
(ICP - OES) #: \ICP - MS 45, R 25 5% B3 (I 52 J5 A
A TS (GC) 3% L IR 62335 5 B i 3% (LC - MS/MS)
2 .GC - MS/MS ¥4 Hiih ICP - MS ¥ .GC - MS/MS 3

Py ELAT RO R R R R S AR IR PR
ICP — MS (L [FIEHINAE T2 44 )@ Mo FEOUR I & it R
FHGC —=MS/MS 2[RI 5 Z2 R 255 B8, T ik R A m)
5, KRR, A T A AT A SR R AR S R

G )8 A TG E DU A 24 M 2 3 i IR f i T
fif e, Bl R T TEHL A LT ER YR R R I o s
T A% 7 AR e it ) ot R T 20, 2 — P R RE Y 293
T, 30 R4 0 2 BT (8] (%) PR A ot Ak 7 2 o A 24 5k B
W 5E FE 5 R QuEChERS J7 ik AT 45, >R 23K iR
JiE b B, 7 (5 PRARE , B BRSO W, 2 MR S T R A A B
Ja, ZBR T ORI TS AT E

258 T I TC R S 24 Y SR AR A R L S R
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Tab. 6 Regression equation linear range and recovery of 30 pesticides

EE (%, n=9)

F¥ R 44k A4 r 13 E (ng/ml) # il R T 2SD
1 X ER Y=1840.1X-3038.9 0. 999 15 ~200 0.010 79.95 3.33
2 a-FRAN Y=1819.7X-3420.9 0. 999 5~200 0. 005 78.78 4.61
3 B- AR Y=1517.3X-3249. 1 0. 999 5~200 0. 005 75. 89 6.52
4 y - RAN Y=1374.9X-2653.9 0. 999 5~200 0. 003 73.50 5.18
5 BT R Y=3719.6X-6138.3 0. 999 5~200 0. 005 79.78 2.42
6 §-FAX Y=610.2X -347.4 0. 999 5~200 0. 005 70. 50 5.96
7 ¥ 3 xRk Y=1196.0X -222.7 0. 999 10 ~ 200 0.010 76. 07 4.79
8 KA Y=2601.9X-92.9 0. 999 10 ~ 200 0.010 74. 68 3.93
9 ZRAHE Y=10900.7X +704.7 0. 999 5~200 0. 005 81.75 3.15
10 3 HBE Y=1166.9X-2753.7 0. 999 10 ~ 200 0.010 73.22 2.13
11 AR Y=1794.3X-1426.0 0. 999 10 ~ 200 0. 005 78. 45 5.21
12 a - It Y=532.2X +340. 8 0. 998 20 ~ 200 0. 020 81. 66 7.11
13 PR A Y =389.8X-576.0 0. 999 35 ~200 0. 020 79. 54 4.83
14 p,p' -DDE Y=6060.8X —403. 4 0. 999 5~200 0. 005 82.32 1.41
15 A Y=1517.9X-2214.1 0. 999 10 ~ 200 0.010 71.36 6.40
16 B - FiIt Y=249.4X-175.3 0. 998 20 ~ 200 0. 020 76. 86 4.78
17 p,p' -DDD Y=8493.4X-9645.6 0. 999 5~200 0. 005 71.67 3.98
18 0,p' -DDT Y=4541.7X +4741.0 0. 996 5~200 0. 005 81.35 6. 69
19 M R B Y=6092.7X +499 681.9 0. 999 5~200 0. 005 89.33 9.45

20 R &5 Y=3036.3X-6690.7 0.997 5~200 0. 005 72.54 6.16

21 Ak Y=1057.9X +98.3 0. 999 20 ~ 200 0.015 79.77 4.62

22 A Y=1096.9X-3162.5 0.998 10 ~200 0. 005 75.56 5.84

23 AT Y=2601.9X-92.9 0. 999 5~200 0. 005 77.99 5.18

24 K R BB Y=3731.8X -6504.7 0. 999 10 ~ 200 0.010 77.22 6.94

25 R A 5% Y=2811.3X-1051.0 0.999 5~200 0. 005 75.27 4.80

26 BTHRBELM  Y=5223.7X+6365.2 0. 999 10 ~200 0.010 78. 84 6. 14

27 BT HRABM Y=1.61103X-1.20103 0. 999 10 ~ 200 0.010 77.39 3.74

28 A 2R Y=4136.2X-863.9 0. 999 5~200 0. 003 75.07 4.13

29 Ak AR Y=1596.2X -340.5 0. 999 5~200 0. 005 71. 65 5.77

30 L 3 Y=412.9X +334.6 0. 995 30 ~ 200 0. 025 82. 83 6.74
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