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Table 1 Parameters for flame atomic absorption spectrometry

JLR Pl /nm - PeEE/nm JTHE mA ZHGEE/(L - min~ ) A0 E /(L min~!)  PMTHE/V SRR E/mm
K 766. 5 1.4 4 1.0 5.5 —272 6
Mg 285.2 0.7 4 1.0 5.5 —261 6
Ca 422.7 0.7 6 1.2 5.5 —253 6
Mn 279.5 0.2 10 0.9 5.5 —383 6
Fe 248.3 0.2 12 0.9 5.5 —427 6
Co 240. 7 0.7 10 0.9 5.5 —375 6
Ni 232.0 0.2 10 0.9 5.5 —A475 6
Cu 324.7 0.7 4 0.9 5.5 —299 6
Zn 213.9 0.7 6 1.0 5.5 —326 6
Cd 228.8 0.7 8 0.9 5.5 —363 5
Cr 357.9 0.7 6 1.1 5.5 —316 6
Pb 283.3 0.4 4 0.9 5.5 —293 6

Table 2 Standard solution series, and regression equation and interrelated coefficient

JLH FREVE W o/ (pg » mL™ D) 2 Ml H 5 AR AHC Z B
K 2.000 0, 4.000 0, 6.000 0, 8.000 0, 10.000 O A= 0.0325¢+0.002 9 0.999 4
Mg 10. 000 0, 20.000 0, 30.000 0, 40.000 0, 50.000 O A=0.017 4¢+0.016 9 0.997 1
Ca 20.000 0, 40.000 0, 60.000 0, 80.000 0, 100.000 O A=0.009 5¢—0.032 2 0.999 6
Mn 0.100 0, 0.200 0, 0.300 0, 0.400 0, 0.500 0 A=0.152 9¢—0.000 5 0.999 0
Fe 4.000 0, 6.000 0, 8.000 0, 10.000 0, 12.000 O A=0.050 3¢+0.036 8 0.999 5
Co 0.050 0, 0.100 0, 0.150 0, 0.200 0, 0.250 0 A=0.096 0c+0.005 2 0.995 6
Ni 0.100 0, 0.200 0, 0.300 0, 0.400 0, 0.500 0 A=0.097 8¢+0.008 1 0.994 8
Cu 0.100 0, 0.200 0, 0.300 0, 0.400 0, 0.500 0 A=0.229 2¢+0.000 1 0.999 4
Zn 0.100 0, 0.200 0, 0.300 0, 0.400 0, 0.500 0 A=0.553 7c¢+0.010 6 0.998 1
Cd 0.100 0, 0.200 0, 0.300 0, 0.400 0, 0.500 0 A=0.520 8¢+0.012 1 0.998 2
Cr 0.100 0, 0.200 0, 0.300 0, 0.400 0, 0.500 0 A=0.042 1¢+0.003 2 0.989 9
Pb 0.100 0, 0.200 0, 0.300 0, 0.400 0, 0.500 0 A=0.027 4¢—0.000 5 0.994 9
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Table 3 Precision and recovery of the method(pg - mL™", n=9) (MM4RBIMEE : n=3)

L& K Ca Mg Mn Fe Co Ni Cu 7Zn Cd Cr Pb
Mg A9 2.7325 34.242 8 18.4136 0.1924  6.4650 — — 0.175 6 0.401 6 — — —
RSD 1.32 0.83 1. 10 1.48 0. 34 5.78 3. 40 1.76 0. 35 3. 69 2. 46 1. 68
SARETIEME 2,734 6 34.016 9 18.424 0 0.1906 6.461 5 — — 0.176 0 0.399 8 — — —
FRAEIMAME  2.000 0 20.0000 10.0000 0.1000 3.0000 0.1000 0.1000 0.1000 0.2000 0.1000 0.1000 0.100 0
PRI 3.3673 37.0084 19.2120 0.1953 6.2308 0.1000 0.1000 0.1880 0.3999 0.1000 0.1000 0.100 0
ARSI E{E  3.463 6 36.7456 18.9430 0.1864 6.1436 0.1034 0.1018 0.1884 0.4050 0.1055 0.0989 0.097 6
[l iz 2R %% 102. 86 99.29 98. 60 95. 45 98.60  103.45 101.80  100.20 101.28  105.50  98.90 97. 65
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Table 4 Analytical results of samples(pg * g=")

ILE K Ca Mg Mn Fe Co Ni Cu 7n Cd Cr Pb
Tk 12 366. 50 252.19 607. 49 9.12 366. 06 - — 8.61 17.88 — — —
e 13 650.00 1 709. 30 924. 46 9.96 320. 68 — — 8.86  20.91 — - -
RET 13 662. 46 1712.14 920. 68 9.62 323. 25 — — 8.78 20.08 — — —
1Y 13 226.32 1710.72~ 922.57" 9.23 336. 66 — — 8.75 19.62 — — -

T o« HMRE RAEEWICFYME. — R ZTR RGN

345 i

AR SCIE A B A S G e R G S K AL T & TR - A R IR TR
WAL GRE W), H FAAS I @Ak G5 rh 12 b4 )8 T

EMITEE, BANE R, SR, T, 20K
[vi) B30 5 TG T 40 S5 00 A . 0 vk T A SR AR A AT B, BRAE B
BRI . 77 AR Il ik R AE 95. 45% ~105.50% Z ] , RSD
1 0.34% ~5. 78% 2 [f], MR B AP &R E ST RN
ST



1234 T 2% 55618 o b 27 %

s % x

[1] WANG Kui, CI Yun-xiang, TANG Ren-huan, et al(E£ %€, ZZ =+, JH{E® . %). Handbook of the Trace Element in Life Science
Analysis and Data(4: fiy Bl 24 9 1 i o0 20 47 5 808 F 1) . Beijing: China Measure Press(Jb 5t o E 315 H k) . 1998, 7.

[2] Lippard SJ. Berg J] M. Translated by XI Zhen-feng, YAO Guang-qing, XIANG Si-fen, et al(Lippard S J, Berg ] M 2 ; 4R I&, WG,
Wil 2%, %4%). Principles of Bioinorganic Chemistry(4: 4 THLAL 2% I #). Beijing: Peking University Press (b 5. db 50 K 2E H L)
2000. 2.

[3] WANG Xiao-yi, Zhu W, Witkamp G T, et al(F/Nift, Zhu W, Witkamp G T, %). Spectroscopy and Spectral Analysis(JGi%2: 56 1% 4
#r), 2003, 23(6): 1167,

[4] XUE Guo-qing, LIU Qing, REN Xue-feng, et al(FEE B, X T, 54, %), Spectroscopy and Spectral Analysis(J% 3% % 5 )6 i 43
Hr). 2004, 24(11) . 1461.

[5] XUE Guo-qing, LIU Qing, HAN Yu-qi, et al(BEE P, X, # EF. %5). Spectroscopy and Spectral Analysis(JGi 2% 5 G3% 40 #71) »
2006, 26(10): 1935.

[6] The Pharmacopoeia Committee of the People’s Republic of China( [ %24 #2551 £23). China Pharmacopoeia( 1 [E 25 L) (2000, Vol. ).
Beijing: Chemical Industral Press(Jb 50 . fb2% Tolk i ilcAl) . 2000, 225.

Study on Different Digestion Methods for Determination of Twelve Metal
Elements in the Plant Platycodon Grandiflorum (Jacq.) A. DC. by
FAAS
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Abstract In the present paper the effects of different digestion methods on determining the amount of metal elements in the plant
platycodon grandiflorum (Jacq.) A. DC. by flame atomic absorption spectrophotometry(FAAS) are reported. FAAS method
was established for the determination of K, Mg, Ca, Cu, Zn, Mn, Fe, Co, Ni, Cd and Cr and Pb in the plant platycodon gran-
diflorum (Jacq.) A. DC. The samples were incinerated and followed by digestion with HNO;-HCIO, (¢, 4 : 1) at 90-95 “C and
normal pressure. In the meantime, the optimum parameters of FAAS and effects of solution medium on the results were dis-
cussed. The analytical results of K, Mg, Ca, Mn, Fe, Cu and Zn were 13 226. 32, 922.57, 1 710.72, 9. 23, 336.66, 8. 75 and
19.62 pg + g ' respectively, while Co, Ni, Cd, Cr and Pb were not checked out in the samples. The results showed that the re-
covery of standard addition was 95. 45% ~105. 50% and the relative standard deviation (n=9) was 0. 34 % ~5. 78 %. The meth-

od is quick, simple and convenient, and the results are satisfactory.
Keywords FAAS; Plant platycodon grandiflorum (Jacq.) A. DC.; Metal element

(Received Mar. 28, 2006; accepted Jun. 28, 2006)





