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[ Abstract] Objective: To determine and analyze the contents of arsenic ( As), hydrargyrum (Hg) ,
lead (Pb), cadmium (Cd), copper (Cu) and nine kinds of organochlorine pesticides in Gastrodia
elata from different areas of Guizhou and to provide a theoretical basis for the quality control and clini-
cal medication safety of Gastrodia elata. Methods: The contents of Pb and Cd in 21 batches of Gastro-
dia elata from different areas of Guizhou were determined by graphite furnace atomic absorption spec-
trometry. The content of Cu was determined by flame atomic absorption spectrometry and the contents
of Hg and As were detected by atomic fluorescence spectrometry. The concentrations of benzene hexa-
chloride residue, DDT residue and other organochlorine pesticide residue were determined by capillary
gas chromatography. Results: The contents of Cu, Cd in 2 batches of samples exceeded the standard ,
while contents of Pb, As, Hg and organochlorine pesticide residue in these 2 batches of samples were
below the standard. Besides, in the other 19 batches of samples, all contents of heavy metal and or-
ganochlorine pesticide residue were below the standard. Conclusion; The heavy metals and organo-
chlorine pesticide residue of Gastrodia elata from different areas of Guizhou province are relatively un-
der control. The established methods are reliable and sensitive and in turn form a basis for the quality
control of Gastrodia elata.
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HWIEZ5 M Z 8, i 22 BHE Y KK Gastrodia elata
BL { TR . RIBRPET R HFZ, A B X
1EFE CPATF B, 4 XU 25 4 T8, I R A /Lt
At SR e IR T S o] AN o 7 N2 S R T2
FaserE! Y M E AR M E LRIy S
YA IR BT A A B R 2 2 D) Y SR,
By R VR RO BB B EE TS TR
YA 256 Th E G A TR IS YRk R
RELRE ol /0 KRR 245 04 5 %, S R Ak A 7 DL R 5T
EPRER R LA TR E L, Bl R AR T
o, 5 N e o 9, 1 R Bl
RGP E S E A EICER . AR S R
T R RR 24 A4 R4 TR AL B, IR SO i e o
RIBRZG I B A ] B - T 1 T R i
i T RIBRZG b b A 2 5k B R LB £
SR 2520 4 AR SR SR SR G ik X 2544
a-757575 (a-BHC) | B-757575 (B-BHC) \3-757575
(8-BHC) . y-75 7575 (y-BHC) |, % il 3% 2 ( PC-
NB) .p,p" -k (p,p'-DDT) o, p - (o,p'-
DDT) \p,p'-i {4 (p,p’-DDD) \p, p'-lH K (p,
p'-DDE) & 9 e 25 5% f i ik A7 5 m e oH o,
TRBR B AR S e AR 24 22 4 Ik T SEgR it

1 MRS

1.1 #E

L1150 R RIsr 6ot B it (PE
AAnalyst 800) , i TH (Jb i R AFS -
8220) , H FIE Y 3 XU T 146 ( GZX - 9420 MBE) ,
Hw i (EH20A plus ) , B A AL (CQ - 250A -
ST #) , AR EAL (Aglient 7890) , 52145 % & ] i
47K HL (SC082767 ) , i 43 #r K% ( His 1= MET-
TLER AE -240) , g5 78 &L ( H A< EYELA) |, Bi.0>
BL( 25 TGL - 166G ) J A iR /K 8 (HHS - 11
1), ESFRIERE T 1 000 mg/L( GSBO4 — 1742 —
2004) ,FAFRAEV M 1 000 mg/L ( GSBO4 — 1721 -
2004) AR AE R 1 000 mg/L ( GSBO4 — 1725 —
2004) SRARAEG W 1 000 mg/L ( GSBO4 — 1729 —
2004) AR AE R 1 000 mg/L ( GSBO4 — 1714 —
2004) , (HFA 48 LE B D) ;s a-
BHC . B-BHC. v-BHC . 8-BHC, p, p’-DDE| p, p'-
DDD .0, p’-DDT .p,p’-DDT . PCBN & 34+ &4 i 4
My EBFREE A B IAS I BT A ], 4% i R 2 o
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1.1.2 fiaRkE SEER ] 21 SR BRAE Ml e T
SEIMAE 4 A, KOy 12 4k, EVE S it Fe 14,
il 34t

1.2 EEJE A F TR

121 5 WRonking & 8y i B 25

1L.2.1.1 By SRPRMEE ROt & e IS b
AV ROE (4 1 mL 5% 0.5 mL) & 100 mL fEiff,
PR B 2 20 2, P0G % 1 IBOE 2 )5 090 30 7 T
0.5 mL 5% 0.2 mL 73 % & 50 mL &, F /K #i B
B2 A8 AW B R RS T
H S dErE g b, BCE B ShaEe s o0 R SBCRf F
1.2.4.10.20 L, 40 A S ok B o) &
0.1 ng.0.2 ng.0.4 ng.1 ng.2 ng &S HIFRAERTZE ;
BRI 2.4 .10.,16 .20 plL, i {X4% B Shif B
W 73 315 0. 04 ng 0. 08 ng.0.2 ng.0.32 ng,
0.4 ng FEAYPRAEITZL .

L.2.1.2 SABRHEEE BT A RS IO b v v
W 0.25 mL ¥ 50 mL &), KR B2 205, FK
iR 28 220 BE, A5 e e . R R o JBCHR A R
1 mL2 mL 4 mL.6 mL .10 mL 435 50 mL &
IR, K s B 22 20 B, A5 A B 1 &R 8 RS0
100,200,300 ,500 mg/L,

L.2.1.3 il s BORBRE B R (i
40 Hfi)0.5 g, KEBFRE , B T R LM RN
E, INISAR 7 L, K 5 DU 9 S 4 BN RE A
B 7 B HMRER B, SR 5 TN L PG X T
R, 170 CORER 3 b, U VA 2 % IR 5 0 P
B PR A 170 Chnds BiE s 2 2
1 mL A5 D 2 E R 2 25 mL S, vk
#hiR 2.5 mL, FEADKAR B B2, #7550, RIAS
1.2.2 JEFoOtR e oK g it

1.2.2.1 R EARAE AT ORI IBOK i
PRUEFR 0. 5 mL & 100 mL FE AP, FHKHG B 2
ZIE , F8 5], B R L B 25 980, G 8 TR IBOK i 2 TR
1.0 mL & 100 mL &), FIK# B R 215, £55) , 15
FRAE I (50 mg/L) o J3 53K 2 W BOR A FHE O
0.1,0.2.0.4.0.8.1.0 mL & 50 mL &, 0 A%
EhIR 2.5 mL, FIKF B B 218, 5557, 19 K bRt &
PV (A2 T35 R 0,0.1,0.2,0.4.0.8,
1.0 mg/L) , K& % WIBARAE 2 S. 0 mL & 50 mL
R, FH/K AR R R 20 B, 450 A58 I (500 mg/L) ,
K 0 AP P 0.0.1.0.2.0.5.1.0.2.0 mL &
50 mL I, A MRER R 2. 5 mL Al 10% i ki K
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5 mL, FIK R B 2 20 B, 3850, 19 i br ol 2R 9 T
(FSF &k e 0.1.0.2. 0.5.0.10.0.20.0 mg/
L)

1.2.2.2 fEmEmcl s ORBRZG R Ry A (2o
40 Hf)0.25 g M%FRE, A 1.2. 2.2 U “ & F

VUSR5 HORE A PP R ARIEARA BB
WeAhIR 2.5 mL 5 10% BUIRIEHS mL, P AR B
B R EIEADK B R 20, 5857, I FT
L2.3 B TESHMBOE AemETEL
VR W1 K2 K3k3,

x1 BEFPRTRUENETESK

Tab.1 The operating parameters in graphite furnace atomic absorption spectrometry
g Ui§S JTHLIR Ptk TR L/ R[] JRAG UL/ 1520 1] JE AU/ R ]
- (nm) (mA) (nm) (C/s) (C/s) (°C/s)
e 283.3 6 0.7 110/30 950/20 1 600/5
A 228. 8 10 0.7 110/25 800/25 1 700/5

£2 KERTRBENHETESHK
Tab.2 The operating parameters in flame

atomic absorption spectrometry

Pk AW PREE SRR =R

TR ) (mA) (am)  (L/min) (L/min)
il 324.7 4 1.4 1.6 6
£3 RIREtEETESH
Tab.3 The operating parameters in
atomic fluorescence spectrometry
. Bk AT PkaE
< i J
JLH (nm) (mA) (nm) A
fif 193.7 12 0.7 0. 8% NaBH, 7&K
xK 253.7 12 0.7 0. 8% NaBH, 7&K
1.2.4 fHERE SR A E RS ENE R
FUL 2. 3730 2500 21 R R T H G 8 S &
JLR G RINE
1.3 AL 5L B
L3.1 XM Bl O % PR «-BHC B~

BHC ,y-BHC, 8-BHC , p, p’-DDE | p, p’-DDD , 0, p’-
DDT .p,p’-DDT ,PCBN 4% 50. 0 mg & 100 mL % &
HEH, T I E A 2 2 B A5 0 R 2
R L mL A9, B 100 mL B I
AL E 7 2= %0 L, B X AR dh A Gl 5 TR R
MO B A B A R 1 mL B 100 mL A RDI
o A I E 45, 15 o-BHC , B-BHC | y-BHC | 3-
BHC . pp-DDE . pp-DDD . op-DDT ., pp-DDT , PCBN ¥
JE2 0 50 mg/L RS B AR o

L.3.2 At BORKREG M koK (i
40 Hfi)2 ¢, WHFRE , B 100 mL HEEHEE R,
K 20 mL 323 3 B, AR I A PR 40 mL, FRE
HE AL H 30 min, VS, FERRE B, TN R
FM R IR A, PN 6 o KRN S e

30 mL, FRad Hi , A AR 15 min, fEFRE i,
A BEA LIk T, W R I R R A LA
Z 3N T ICK B R EN Y 100 mL HLIEHETE
BCE 4 h RS R3S mlL, e 78 AN Rk 2k
T, b A g e SR R A G R e B A B R
ROAMEE O 2 2 10 mL HLZEZI 308
w0 T RS R ORE 2 S mL, /N0 A B R
1 mL,4R$E 1 min, B0 10 min, K5 % 5 B 1)
2 mL, B HZ WG, 2%, MR 1 mlL, 2
(L

1.3.3 KA@M [X£S: Aglient Technologies
7890 GC system, {4, i #4:: ZB-1701P (30 m x 250 pm,
0.25 ) , FHREFF £ 100 C % 2 min, 1120 C -
min "' F+ F 160 C {£4F 2 min, 4 10 °C/min F+ &
260 CARFFS min, #EEE DR 200 C , 23S (N,) i
it 75 kPa, 33 ke 1 173030, Kl 4% ((u-ECD) i
320 C, FRIK i it :60 mL/min, PERERE 1 pl.

L.3.4 el im AL RGHKE N E %
“L37TARAE R Ak 21 it 5 A AN [ 7 i) R
JRH 9 B 245k B 43 il HEA T I E o

2 HERE57MH

2.1 JyiksEEsR
2.1.1 &PERREZZE BU1L2.3"H FARES
J& B A EICR AR E RSN, 451, 2. 17 TR 4
PEIFATINNAE , PLZE G (A) A AR, VR EE (C)
BEARKR , AR £, AR I R (L3 4) , 45
FHLH R R,
2.1.2 KEHWEIE WRKZAHM 0.5 g, FE %K
FELFECL 2,17 TR J vk b BRAE & 7 2 A2 9
{5 6 X, 4% 5 i R 7 i RSD 43 78 1. 30%
~2.7% , F ARG 2 AT
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Tab.4 The regression equations and their correlation

coefficients of the heavy metals

JLR [l Jy 7 r

As A=343.2579 C - 127.840 2 0.999 6
Hg A=2325.9767C - 7.1283 0.999 8
Pb A=0.0020 C + 0.002 4 0.999 7
Cd A=0.0034C - 0.0003 0.999 0
Cu A=0.0038C + 0.0933 0.999 0

2.1.3  EAIMESCE WUE - HERRE A 6 iy, B
#50.5 g, KEBFRE, #5612, 17 TR Jy ik b BRAE
it TR 2% B (mg/kg) 1 RSD, 45 51900 € 415 |
YL R B RSD 43R H 2.96 % . 3.09% .
1.52% \1.3% }% 9. 0% , KW I LM EE R AT,
2.1.4  MERRBESCH:  REEEARIBCRIRE AT 9 iy, 15
$ 0.5 g, 73 i 3 41, B 20 43 90KG 5 A — 7€ = 1
R ARSI EEGHE 9 By B3 0.25 g,
KRR 430 3 20 B2 3 A —E T 1 R
FRUE SRR . B RE 1. 2. 17 TR b 3
P23 TR AN TR R, 2R
B AL oK B P B TR 3 4 B S 100, 30% |
99.34% 98.12% 99% .102.95% , 3% W% )7 1 o
3 R
2.2 FEAE YR IAEL R

ANTR] 7 b R R G S e A R LR S,
ANTR] 7 4 R R A BILGRAR 2455k B D 45 2R s, 21
HERBRZG 1 Fp 4 KA 1 «-BHC ,B-BHC ,3-BHC -
BHC ,PCNB, p, p’-DDE , o, p’-DDT, p, p’-DDT, p,
p'-DDD % 9 R HLE A 25k B .

3 e

PN S SR RIS N N N
JZAAET AR, EEG Y R EFIK R,
L ZhE Y, NE e AN ARE S RE .
FRIRZIM 32 A IR ™ b A2 P i R, 294
AIREsZ BE gL, I 0 256 4 Jm SO LR
BEATHER o ABIE TR T IO R 0 4 A
W, T PO X R R PEAT TSR E DT,
FoR PR 85 0 R B  ETRSE o R,
PR R RIRZG M PR SR AL T AT SR ARG o I 4
T BR 1T SRR & 5 13 SRR B
S AR, HARILRRE B T 5 B ok
il S AT 2 AR S R A 22 Bk ATl
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x5 FMEATRFHRKRFELREK
AETREEMNZLER
Tab.5 Contents of heavy metals in Gastrodia elata

from different areas of Guizhou

Hok B&/R (mg/ke)
Pb Cd Hg As Cu

1 K7 nd nd nd <0.2 <2.5

2 k¥ nd <0.1 0.03100 <0.2 <25

3 k% nd nd 0.03311 <0.2 <25

4 KF nd nd 002323 <0.2 <25

5 K&K nd nd 002314 <0.2 <2.5

6 KJ# nd nd 00228 <0.2 <25

7 kK nd nd 0.04007 <0.2 <2.5

8 K7 nd nd nd nd <2.5

9 K4 nd nd nd 0.2315<2.5
10 K% =nd nd 0.1326 nd 4.676
11 k% =nd nd 0.0552 0.3099 2.535
12 k¥ nd nd 0.1291 0.2042 4.389
13 T 2,117 nd  0.0999 0.371 8 24.75
14 7T nd  nd 0.1041 0.3267 4.851
15 fy7 nd nd 0.0374 1 nd 5.373
16 f7 nd  nd 0.02622  <0.2 6.376
17 87T nd 0.3495 nd 1.018  5.314
18 “Eill nd  nd 0.03131 <0.2 <25
19 il nd  nd 0.03649 <0.2  <2.5
200 FEIl nd nd 0.03626 <0.2 2.700
21 H% nd nd nd nd 4. 067

T :nd FoR E AR TR B, H5k 0. 008 mg/kg, 4 0.01 mg/
kg, 4> 0. 11 mg/kg, 7>k 0. 01 mg/kg, 5% Hy 0. 02 mg/kg

FRUE” (WM/T 2 - 2004 ) , 327 5 M 7] 7 1K JfR
RYORIE T M E S B ICR TG Y HRhE 2 it
2R R AR TT BE TR AL B G A 24 A5 TR
PR3z 2075 9, NI S B S A HAE

KA @3k X 60 4l R KM a-75 7S
7N (a-BHC) | B-7N 75 78 (B-BHC) | 8-75 75 7S (8-
BHC) \y-7N7575 (y-BHC) |, TG 54 (PCNB) |
p,p'-i% i ¥ (p, p’-DDT) | o, p'-lif i & (o, p'-
DDT) .p,p'-iii % (p, p'-DDD) . p, p'- i K (p,
p'-DDE) 55 9 Fhfe 24 5% B B ib AT & I | 520 45
R IHUE M3l Sk M REXTIX 9 Fha ML EA 2 A
ARAF 1 o 185, & WA ST 06 T LA W) s i) 245
T BILSERAR 2558 B 0 o, WP R R A T it
PR AR B B R R ORI AN A

24 AN TS G 2 AR T 25 R R i T A A
AR AT 2RI, A R S B B
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K2 ACREBRIA PR A5 G , LA AN T it
T P — BB LR PR A 1 AR, K 2 A 5 B A T
AE {6 24 1 R 1 FH 7= A TR AE A 28 e AU o AR S5
EEX BB 2 R A FH LR KA L
WL B A E Y B TR AT, o KRR B A
il PR BB 583 B S O B AR Y . WIFFE S SRR W]
B3 2 SERIRR P 5 2 B i AR A, AR R bR 4y
PG BRI RME , HITA R i A LA 25k B
HEERK . RSN RRE SR A F TR
ABUHALGTTYAR/D , 5L IS f) 3l PR S5 R
WO E R AR AT IR h R 2 R TS
e KA 2455% BE B, PR UE R B AR S 1 750 T 2
A,
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