21 6 Vol. 21 No.6

2015 3 Chinese Journal of Experimental Traditional Medical Formulae Mar. 2015
12 1* 1 1 1 1
(1. 810001; 2. 100049)
22 o
Pb Cd Hg As o
Cu P S K Na Ca Mg Fe Mn 1.20 kW 15.0 L-
min ' 0.75 Lemin™' 1.50 Lemin ™' 10 mm 3.0s 15 s,
Pb Cd Hg As Cu 2010 { » ;K Mg P Ca S Ba Al Fe Na
Li Mn Sr Ti V Zn Mo. : 22 N
R282. 4; R931. 4; R284. 1 A 1005-9903(2015) 06-0079-05

doi  10.13422/5. enki. syfjx. 2015060079
http: //www. cnki. net/kems/detail /11.3495. R. 20150127. 1149. 009. html
20150127 11:49

Analysis of Inorganic Elements in Nardostachys chinensis from Different Growth Stages ZHANG Yu—xia'’
MA Shi-zhen'"  CHI Xiaofeng' FENG Hai-sheng' JI Tian' LI Caixia' (1. Northwest Institute of Plateau
Biology Chinese Academy of Sciences Xining 810001  China; 2. University of Chinese Academy of Sciences
Beijing 100049  China)

Abstract Objective: To determine 22 inorganic elements in the aerial and underground parts of
Nardostachys chinensts from different growth stages and investigate the content of heavy metal in N. chinensis.
Method: Samples were dissolved by microwave digestion using nitric acid. Contents of Pb and Cd were
determined by atomic absorption spectrophotometry ( AAS)  contents of Hg and As were determined by atomic
fluorescence spectrometry ( AFS) . Contents of Cu P S and other elements were determined by inductively
coupled plasma atomic emission spectrometry ( ICP-OES)  plasma radiofrequency transmission power was 1. 20
kW  plasma gas flow was 15.0 L *min~'  atomizer gas flow was 0. 75 L *min "' auxiliary gas flow was 1.50 L+
min "' observation height was 10 mm one reading time was 3.0 s stability time was 15 s. Result: Contents of
Pb Cd Hg As and Cu in different parts of N. chinensis were in line with the 2010 edition of Chinese
Pharmacopoeia requirements. Contents of K Mg P Ca S and Ba were rich  contents of Al Fe and Na were
higher contents of trace elements of i Mn Sr Ti V and Zn were low. Mo was not detected in all samples.
Conclusion: Contents of 22 inorganic elements in different parts of N. chinensis are closely related to their growth
stages and growing environment this study can provide a scientific basis for standardized -cultivation and
comprehensive utilization of N. chinensis.
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Table 1 Working conditions of graphite furnace atomic absorption
910 spectrometer for determination of contents of Pb and Cd in
. 2010 4 » Nardostachys chinensis
/C
/mA /nm
2 Pb 10.0 283.3 400 2 100 2 100
Cd 4.0 228.8 250 1 800 1 800
2.3 Hg As Hg  As
° 30 60 mA 800 450
1 mLe*min ™’ 8 mm
MARS 6 ( CEM ) 270 V 300 mLemin ', Hg
AA2407 725 0.10.20.40.8 1.0 pgeL.™" As
- ( Aligent ) 1.0 2.0 4.0 8.0 10.0 pg-L™"
AFS-8230 ( (C) (D
) VB20 ( Lab Tech ) [ =860.7C - 16.8 (r =0.999 1) [ =
ESJ1824 ( )o 5 393.0C -64.5(r=0.999 0) .
(2013 6~10 2.4 18
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Table 2 Wavelength regression equation correlation coefficient 7n Ca K Sr Ba
and detection limit of each element in Nardostachys chinensis ]
; Ca P
/nm /ng*L - .
Ti Mn V ; Na K 7
K 769.9 Y=776.3X-86.6 0.999 8 179.2
:7Zn Sr Ca 7
Na 589.0 Y=4248.0X+20915.6 0.999 6 381. 1
10 ;Ba P
Ca 422.7 Y=2497.1X-392.6 0.999 7 934.2
89 ; 6 ~10
P 213.6 Y=54.1X+14.2 0.9998 2778.2
S 180.7 Y=73.5X+50.0 0.9999 6078.9 3
Mg 279.6 Y=25172.0X +6294.4 0.999 5 0.3 79
Al 396.2 Y=2333.6X+322.0 0.999 6 86.0 -
0.020 0.052 mLeg"'
Mo 281.6 Y=239.1X+51.4 0.999 4 20. 1
678 9 10 0. 050
B 249.8 Y=1450.0X +25.1 0.999 8 103.9 4
0.050 0.050 0.033 0.030 mL-g 2010
Ba 455.4 Y=824.7X +48.5 0.999 7 157.3 1"
( ) o 4
Li 670.8 Y=652.1X+21.4 0.999 6 17.5
Na 9 7
Sr 407.8 Y =439 141.0X +8 896.8  0.999 6 0. 008 9 7 9
\ 311.1 Y=1223.1X+511.4 0.999 5 2.1 7
Ti 336.1 Y=339.1X+61.4 0.999 8 16.5
2010 { »
Fe 238.2 Y=833.9X+61.4 0.999 7 302.3
Mn 257.6 Y=431.2X +64.4 0.999 3 6.3 9 9
Cu 324.8 Y=4215.5X+188.4 0.999 9 3.4
Zn 213.9 Y=1715.8X +68. 14 0.999 7 30.2
2.5 2.1 .
3 4, 2010 § ;
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Table 3 Determination of 22 inorganic elements in aerial parts of Nardostachys chinensis mg-kg !
Cd Hg As Cu Pb P S K Na Ca Mg Fe Mn Zn B Al Ba Li Sr A4 Ti
S1 0.004 0.019 0.08 11.61 0.60 2 634.95 1934.75 19 305.38 288.01 14 278.873522.68 140.71 12.86 28.72 35.01 96.81 1427.20 1.44 109.49 0.91 1.68
S2 0.003 0.005 0.08 3.32 0.51 2724.43 2219.64 18 002.54 283.26 18 285.833960.98 145.85 13.81 37.84 40.99113.87 1527.07 1.55 136.17 0.61 1.73
S30.006 0.008 0.23 6.59 0.03 2309.22 1967.04 1443.66 438.13 18 006.59 4 522.94 604.88 36.36 36.08 43.42537.14 990.62 6.11 126.76 8.90 8.89
$4 0.006 0.004 0.18 6.03 0.36 2995.54 2 184.45 13 696.80 301.88 18 192.09 4 098.81 566.37 35.51 33.51 40.30492.67 1265.31 5.85 128.76 8.03 7.32
S5 0.010 0.004 0.39 7.93 0.70 2562.07 2009.60 6 943.34 432.54 22224.63 4 606.82 1006.93 56.59 40.66 59.94879.78 1476.01 10.53 149.85 15.88 13.42
S6 0.002 0.008 0.03 9.37 0.03 1206.90 1253.40 11 816.43 138.05 7683.901284.05 74.74 8.32 43.35 23.88 58.38 529.40 0.66 117.65 0.14 0.63
S7 0.007 0.010 0.16 12.82 1.07 946.02 908.57 8923.46 143.40 5665.783733.22 478.31 32.70 57.72 38.67335.60 2 117.68 27.04 153.16 6.91 10.09
: Mo ( 4 )
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Table 4 Determination of 22 inorganic elements in underground parts of Nardostachys chinensis mgekg ™'
Cd Hg As Cu Pb P S K Na Ca Mg Fe Mn Zn B Al Ba Li Sr v Ti
S10.01 0.014 0.18 10.04 0.22 2082.56 638.85 11930.98 331.26 1671.90 1260.78 132.00 5.92 12.95 11.45 69.45 798.31 0.69 39.64 0.41 1.16
S20.02 0.004 0.15 5.78 0.01 2779.00 898.97 14393.32 693.30 1941.37 1411.57 119.57 9.27 22.63 12.44 133.56 653.37 1.09 44.06 0.83 2.15
S3 0.01 0.003 0.13 11.30 0.27 3 104.21 930.15 13295.29 413.54 1280.15 1587.33 176.67 12.33 14.27 12.12 205.68 1 180.93 1.46 39.40 1.03 2.63
S4 0.01 0.002 0.21 9.27 0.07 3385.631023.83 13 127.15 336.32 1789.80 1636.72 323.54 16.35 15.67 13.92 374.35 650.46 2.04 42.47 2.37 6.76
S5 0.01 0.032 0.32 11.79 0.16 3 141.64 1 155.89 12076.74 327.41 2975.66 1854.60 580.31 26.91 25.04 18.29 642.19 718.25 3.33 49.36 4.93 8.06
S6 0.02 0.002 0.04 16.74 0.03 1720.26 729.45 4555.21 398.29 3011.27 385.21 103.29 2.25 29.26 13.43 66.43 641.25 0.39 18.54 0.03 0.87
S7 0.08 0.010 0.28 8.02 0.19 2883.20 1383.32 6658.50 366.55 4493.21 1074.94 400.23 14.45 36.30 23.86 314.58 1437.14 1.99 4573 1.48 6.03
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