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Content analysis of heavy metals.,organic matter and
extract in different mineral drugs

ZHANG Xiao-min', TANG Xu',LAN Xiao-di',LIU Yan?,
WANG Jing® , LIANG Zong-suo'

(1 College of Life Sciences s Northwest A&F University ,Yangling s Shaanxi 712100 ,China;
2 Shaanzi Food and Drug Administration s Xi’an,Shaanxi 710061, China)

Abstract; [Objective] The contents of heavy metals,organic matter and extract in eight different min-
eral drugs,raw and calcined, were systematically determined to provide more basic data for the quality con-
trol of mineral drugs. [Method) The atomic absorption spectrometry,atomic fluoresence spectrometry and
potassium dichromate oxidation were applied in this experiment to determinate the contents of heavy met-
als,organic matter and extract. [Result] There are significant differences in the content of heavy metals,
organic matter and extract of different mineral drugs or raw and calcined samples of same mineral drug.
The content of Cu, Pb, Cd, Cr, Hg and As in the raw samples of the eight mineral drugs are 1. 58 —
10 646.35,7.16—267.95,1.87—79.15,0. 00—32.52,0.004—0.799,7. 62— 134. 54 mg/kg,in the calcined
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samples 2. 21—2 357. 54,6. 50 —135. 47,2. 00— 16. 23,0. 00— 28. 22,0. 000 —0. 177 and 4. 56 —192. 81

mg/kg;the contents of organic matter in the raw and calcined samples of the eight mineral drugs are

2.10—115. 32 and 0. 89—9. 36 g/kg;the contents of extract by cold water in the raw and calcined samples
of the eight mineral drugs are 0. 25% —4. 99% and 0. 50% — 3. 24%, by hot water 0. 37% —3. 92% and
0.25%—3.26% ,by cold ethanol 0.23% —1.45% and 0. 16% —1. 29%, by hot ethanol 0. 20% — 1. 47%

and 0. 19% —1. 53%. [Conclusion) The contents of heavy metals,organic matter and extract in eight min-

eral drugs are rather different,and there is not a certain regularty among them. Corresponding pharmacolo-

gy experiments are needed to establish a scientific and reasonable quality standard for mineral drugs.

Key words: mineral drug; heavy metal; organic matter; extract;atomic absorption spectrometry;atomic

fluoresence spectrometry;potassium dichromate oxidation
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Table 1 Best conditions for Cu,Pb,Cd and Cr determining by AAS
T # IF T4 /nm TG 98/ nm ST LI/ mA LR hE/ (L s min™h)
Element Wave length Lamp current Ethine flow rate
Cu 324.8 7.5 2.3
Pb 283.3 7.5 2.3
Cd 228.8 7.5 2.3
Cr 357.9 7.5 2.5
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Table 2 Best conditions for As and Hg determining by atomic fluorescence spectrometry

- — - Ty = =N T it
., GHIE/mV TR /mm ATH/mA A/ RRUnE, Wb /mA
TLHR . AR (L *min~1) (Lemin™ 1) .
Negative Atomization Lamp J. P Auxiliary
Element . Carrier gas Shielding gas
voltage height current electrode
flow rate flow rate
As 270 8 60 0.4 1 40
Hg 240 8 30 0.5 1 40
1.4 F ik SRJGHIE 18 hoy 1T+ U8 25 U 8 G 7 1t DR
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ﬂﬁ*ﬁ%‘ﬁ(ﬁiﬁ%io DA i 1 53 AR ot v Kk s
Bilioia, OREL., BEKBMKLN 2 ¢ &8
100 mL’fﬁﬁ/iﬂiEP K0 fm 7K 50 mlL, %% %€, BR & R
HLERE L h JE R R R B I R W L O R
Feigwh 1 b oEts  BOT HEE . %5 28 15 5K € i
L KA R 98K 1Y o B L 5 50 T T Rk gk DKL DA
T BRFI R

(2) BEAMER BRI E . DUAT 4 60 %01
TR 2 BOK SRR W 000 % 7 2 . 430 %
FHV 105 NG 32 5E
L5 HEBHZITSHH

B 2 g O B % 0. 001 @), & 100 mL 4% i
oS RA K 50 mL. B 2E BB LR 6 h s

I E AL LR i R SPSS 17, 0 B A #E AT 581t 73 #r s
L4.3 Zdss&Fem "0 S AR 45R003 YOPATINE P B E bR 227 ROR .
I 25 i 2005 4F R (— &8 Bf s XA R 90 00 %

2 AR5

B E, OB B, HERK 2.1 sSMTYMHEMERRBHAPESE '32
Sﬁff%%*jﬁinnﬂl%Y B R E SR A

I % B 2 S5 R LR 3,
x3 SHMTYHMERESRBEVNRTHNELZESE

ER YR,
(DK PR

Table 3 Result of heavy metal content in raw and calcined samples of 8 mineral drugs mg/kg
S?mf{e Cu Pb Cd Cr Hg As

Al 10 646.3542.64 a 20.64+0.38 g 79.1540.37 a 6.91+0.32 h 0.036+0.001 fgh 134.5440.38 b
A2 2 357.54+1.58 b 20.2440.32 g 14.50+0.29 ¢ 13.50+0.33 g 0.04240.003 fg 192.8140.14 a
Bl 39.7840.32 g 15.56+0.36 i 3.25+0.19; 0.42740.06 k 0.01040. 000 hi 63.1740.16
B2 235.6040.33 ¢ 27.224+0.21d 7.0040.11d 21.524+0.25 e 0.0194-0. 005 fghi 35.1240.25 1
Cl 92.69+0.14 e 9.74+0.33 k 4,72740.19 h 0.00 k 0.005740. 000 i 7.62+0.44 o
C2 12.624+0.01 k 6.50+0.37 1 5.25+0.14 g 0.00 k 0. 000 i 4.5640.23 p
D1 9.24+0.131 21.9440.52 3.34+0.23 i 5.95+0.14 i 0.004740.000 i 20.3740.31 k
D2 25.2240.131 22.81+0.41 e 2.7440.03 k 4,04740.44 j 0.00240. 000 i 21.8040.37 j
E1l 43.1940.33 79.8840.89 ¢ 6.12+0.13 e 6.57+0.26 h 0.7994-0.029 a 88.3340.32 ¢
E2 105.4840. 44 d 79.5940.15 ¢ 5.6340.23 5.9140.19 i 0.07640. 005 e 74.3140.39 ¢
F1 31.4440.26 h  267.95£0.32 a 2.2640.24 m 32.5240.19 a 0.52740.056 b 78.434+0.11d
F2 17.27+0.57 135.4740.25 b 2.00740.07 mn 28.224+0.50 b 0.0134-0. 003 ghi 44,3540.32 g
Gl 6.04+0.36 m 18.3140.58 h 1.87%0.14 n 27.4740.11 ¢ 0.0364-0.004 fgh 16.46=+0.22 1
G2 2.8340.38 n 14.31£0.38 ] 2.3740.16 1 19.39+0.19 f 0.17740.004 ¢ 13.68=+0.27 m
H1 1.584+0.19 p 7.1640.19 1 1.8740.09 n 27.554+0.18 ¢ 0.10440.004 d 9.25+0.25n
H2 2.21+0.38 o 7.20+0.44 1 16.23+0.19 b 24.8440.33 d 0.04740.001 f 36.3440.23 h

TE < 7 5B 5 n A Rl /NG 8 35 008 22 5 3% (P<C0. 05) . FaR A,

Note: Different letters in the same column indicate the significant difference at 5% level. The same to follow tables.
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Table 4 Result of organic matter content in raw and calcined samples of 8 mineral drugs
FOLE &/ AL HE/
FE b FE S BT/ g FeSO, £ #/mL (g kg™ FE KGR/ g FeSO, {£#/mL (g+kg™)
Sample  Sample weight FeSO, volume Organic matter Sample  Sample weight FeSO, volume Organic matter
content content
Al 0.102 5 9.28 115.32£1.79 a El 0.572 6 14.19 12.07+0.08 ¢
A2 0.253 0 19.51 3.86+0.02 i E2 0.570 3 17.04 6.54=+0.16 fg
Bl 0.664 3 19.13 2.10£0.05] F1 0.507 9 9.83 23.204+0.01 b
B2 0.673 2 15. 30 8.44+0.03 e F2 0.515 3 16. 06 9.36+0.05d
C1 0.158 1 19. 21 8.29+0.31 e Gl 0.592 1 17.23 5.94+0.01 g
C2 0.172 2 20. 06 2.04+0.30] G2 0.542 3 17. 47 5.9940.25 g
D1 0.258 4 18.70 7.2940.18 H1 0.533 6 17. 45 6.12+0.02 g
D2 0.521 9 19.97 0.89+0.03 k H2 0.528 7 18. 05 4.90+0.20 h
x5 SHTYHMERRSERNIATINRELYEE
Table 5 Result of extract content in raw and calcined samples of 8 mineral drugs %
IKIEPER B ) EE PR B
v Water-soluble extract Alcohol-soluble extract
Sample wEE AEE wEE REE
Cold-maceration Hot-maceration Cold-maceration Hot-maceration
method method method method
Al 4.99+0.07 a 3.92+0.08 a 0.97+0.02 d 1.3440.02 ¢
A2 3.24+0.18 b 3.26+£0.16 b 1.12£0.10 ¢ 1.45+0.02 b
Bl 1.25+0.09 f 0.37740.02 hi 0.25%+0.01 gh 0.212£0.01;
B2 1.1240.12 1.1240.05 d 0.26+0.01 gh 0.30+0.01 i
Cl 1.494+0.11 e 1.744+0.20 ¢ 1.4540.02 a 1.4740.02 b
C2 1.874+0.14 d 1.624+0.12 ¢ 1.2940.09 b 1.5340.03 a
D1 0.51£0.01 1 0.54740.03 fg 0.85+0.01 e 0.90£0.01 e
D2 0.7540.02 h 0.2540.01 i 0.3140.02 g 0.4440.02 g
El 1.144+0.09 f 0.56+0.02 f 0.23+0.01 hi 0.27-+0.011i
E2 2.12+0.17 ¢ 1.674+0.18 ¢ 0.99+0.02d 1.0640.06 d
F1 0.99+0.06 g 0.50+0.01 fgh 0.527+0.01 f 0.407+0.01 h
F2 0.63%+0.02 hi 0.65+0.01 ef 0.57+0.02 f 0.71+0.02 f
Gl 0.62%+0.02 hi 0.39%+0.02 ghi 0.27%+0.01 gh 0.30+0.01 i
G2 0.50+0.01 i 0.62+0.02 ef 0.16+0.00 j 0.19-40.01]
H1 0.25-+0.01 j 0.38-+0.01 hi 0.25-+0.01 gh 0.2040.01 j
H2 0.51£0.01 1 0.75+0.01 e 0.18%+0.01 ij 0.26+0.01 i
5 Zhip 5tk AP ESESREEFDE B ESEI TR
- RO BB AR K IR AR B MA R L 8
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