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[ Abstract] Objective: To determine the amount of heavy metals in 10 different batches of Inula cap-
pa produced in Guizhou Province and evaluate quality and clinical safety. Methods: The contents of
heavy metals of Pb, Cd and Cu were determined by using graphite furnace atomic absorption spectrom-
etry, and As and Hg by atomic fluorescence spectrometry. According to Green Trade Standards of Im-
porting Exporting Medicinal plants Preparations, the experimental data of 10 batches of Inula cappa
were evaluated. Result: The contents of Pb, Cu and As in herbs did not exceed the limited standard.
Hg content exceeded the limited standard in one batch produced in Luodian area. The Cd content in all
of batches exceeded the limited standard except for one batch from Huishui and one batch from Luodi-
an. Conclusion: The results shows there is a significant difference of the heavy metals contents in In-
ula cappa produced among different producing areas in Guizhou Province. And the situation of Cd con-
tent exceeding the permitted standard is serious.

[ Key words ] Inula cappa; chinese medicinal materials; heavy metals; quality control; atomic ab-

sorption spectrometry; limited standard; Guizhou province
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Tab.1 Number and place of origin of the

10 batches of Inula cappa
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FRZ\+]) ,BUHCI R —-200 Jig#% 7% A (%i-1: BUCHI
ISE) o BN MEVE R (1 pg/L, GSBO4 — 1742 -
2004) | 43 b #E VA W (1 pe/L, GSBO4 - 1721 -
2004) | K AR AEE W (1 pe/L, GSBO4 — 1729 -
2004) | fifi A% AE W (1 pe/L, GSBO4 — 1714 -
2004) | 4 A5 AE I (1 pe/L, GSBO4 — 1725 -
2004) ¥y A E R A 04 R KT R B
O s AR R R Al , HAYAH o ati
1.2 S R S VAT i A

IR R UE T R s 0 ) W IR B E T TR
0.5 mLAI/KEZAZE 100 mL, £33 % BG4 5 4
IR IBGR g A5 1.0 mL J2 5.0 mL 435 FH/K &
252 100 mL F1 50 mL, {3258 A . 5351
B R Ad % 0.0.1.0.2.0.4.0.8 %2 1.0 mL, &1
AMERIR 2.5 mL #8257, /K E 45 % 50 mL,15%0.0,
0.1.0.2.0.4.0.8 % 1.0 pg/L RArERIN B
A3 S R F 0.0.1.0.2.0.5.1.0 J%2.0 mL,
BINAHERR 2. 5 mL 1 10% BRIRIERK S mL
A1 FHKEZRE 50 mL 14 0.0.1.0.2.0.5.0,10.0
}20.0 pg/L BFRUE RGNS . BT 50 DA b e
W) 28 < o3 | W A R AR ETA R 1. 0.0.5 %
1.0 mL FI/KSEZLZE 100 mL, 43 BIAS 54 48 K difs
W53 RIS R A A W45 0.5 mL, 43 A
R 0.5 mL, /K EAZE 100 mL, 5] 50 pe/L
BN 25 /L AR IR 5 0 ) W SR i 45 9 0. 0
0.5.1.0.2.0.3.0 &% 4.0 mL, 4> % I A % £ i
0.5 mL, AZKEAZE 50 mL, 15 0.0.0.1.0.2.0. 4,
0.6 }¢ 0.8 pg/L 4t RN
1.3 s i i i 4
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BT R R AR ST INASER 7 mL s N RERCA
AEENE ST B85 BN A KT 146 180 °C |
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M I 150 CMMEH MR LEZR 1 mL, B HJ5H
KL R 25 mL A8, K A 58
PEA I POIR R RR 2. 5 mL, /K8 48 % 25 mL
RAS s A A B R ik 318 2. 5 mL 5 10% i
IR 5 mL, /K E 2% 25 mL BI45, & 250K .
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ZHRMIE IR 3,
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Tab.2  Atomic fluorescence spectrometry

working parameter table

Bk JTHW kg

TLER i R
E? (nm) (mA) (nm) i JE5H
K 253.7 12 0.7 0. 8% NaBH, 757K

fi 193.7 12 0.7 0. 8% NaBH, ¥

®3 RTIRBEAEENBETESLK

Tab.3 Working parameters of instrument for atomic absorption spectrometry

TR IRLRE /AR L[]

IRACHE/FF St R] S At BE/ okt [R]

JGE PR (m)  ATHR(mA)  P4E(nm) (C/s) (°C/s) (C/s)
i 283.3 20 0.7 110/25 800/25 1 700/5
i 228.8 25 0.7 110/30 950,20 1 .600/5
il 324.8 15 0.7 110/20 1 200/20 1 900/5
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Tab.4 The regression equation and correlation

coefficient of the standard curve of each element

TR [ 5175 r
As A= 104.698 9C +39.545 3 0.999 5
Hg A=753.8107*C+17.590 3 0.999 1
Pb A=0.003 7C -0.000 3 0.999 9
Cd A =0.004 5C+0.001 8 0.999 2
Cu A=0.0024C+ 0.0059 0.999 5
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o

1.4.4 RIS BEEESZ56 9 10, 0
o AR 3 AL, AL IS I —E SRR LB
i SRR HEVS VR, B AR S 1 37 IR Jr vk i A
PR H 3 2 T3k 3 SR A iR, R
T B 5 S 8 [ R 53 301 R 99. 5% ~101. 4%
97.4% ~ 103.5% .98.4% ~ 100.3% .98.7% ~
105. 8% }2 99. 1% ~ 101.9% , 5K Aifi B 55 K 4 )
RSD (B354 1.38% ~1.47% 0.45% ~2.23% .
1.43% ~ 3.64% 2.12% ~5.67% J% 1.21% ~
6. 87% ,F W% 7 L HERR B R 4T .

2 #R

<A 2 FAR ) B il 370t ATl s G bR )

(WM/T 2 -2004) 7 oo 45 56 3 11 B H AR - R <
0.2 ng/g i< 2 ng/g < 5 ng/g . #< 0.3 ng/
g M < 20 ng/g, AU H) LM AE 10 HELF-HA4525
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Tab.5 Determination of heavy metal content in

Inula cappa from different producing area in Guizhou

Hp /R (ng/g)
K fi it it il

Hhindn S i

1 Bk 0.010 0.211 2.1206 0.29680  10.46
2 Hk 0.063  0.357 1.6754 0.820 13" 12.49
3 P 0.005 0.116 1.5179 0.19071  10.12
4 W 0,266 0.509 4.2457 0.864 73V 11.52
5 KM 0077  0.239 3.3231 0.961 66" 13.73
6 KM 0.063 0.238 2.1390 0.52141%" 17.36
7 By 0.098  0.759  2.2225 2.077 60" 14.89
8 Wik 0.005 0.100 2.690 1 1.31130" 9.68
9 WP 0.051  0.236 2.3453 0.34055'" 13.62
10 KJB 0.198  0.214 3.6878 0.458 93" 15.37
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