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Determination of Inorganic Elements in Hedysari Radix
with Different Growth Stages Using ICP-MS
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Abstract: The contents of 13 inorganic elements in Hedysari Radix were determined by ICP-MS. The result showed that
the content of 13 inorganic elements in Hedysari Radix with growth stages exhibited a maximum and minimum value. The
contents of As,pb and B were no significant difference ,the contents of Hg,Be, Al,Ti,V,Ga,Ba,Ce,Sr and Mo were sig-
nificant difference ; The samples of Hedysari Radix clustered into two categories. There were correlations between the con-

tents of inorganic elements and month. It showed that the contents of inorganic elements variation of Hedysari Radix with

different growth stages were related to season and the specific relationships needed further study.
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Table 1 The measurement conditions and standard curve
S EHT .
LisallIBTH e N =1k . BRI
o~ 1 { i e b b i NS . RF T
. gy DREBKIRE s BRR emao Cooling IE L apm
TR . Plasma Pulse N Analog . RF X
Detection Nebulizer RPq air Linear
Elements flow voltage voltage . power .
of element ) V) flow V) (mL/min) flow (W) equation
mass rate (L/min) (L/min)
(L/min)

As 74.922 15 950 8 -1900 0.25 1.2 1100 y =286.52x
Ph 207.977 15 950 8 -1900 0.25 1.2 1100 y =2069. 89x
Hg 201.971 15 950 8 -1900 0.25 1.2 1100 y =297.366x
Be 9.012 15 950 8 -1900 0.25 1.2 1100 y =71.8548x

B 11.009 15 950 8 -1900 0.25 1.2 1100 y =47.404x
Al 26.982 15 950 8 -1900 0.25 1.2 1100 y =885.183x
Ti 46.952 15 950 8 -1900 0.25 1.2 1100 y =136.072x
\' 50.944 15 950 8 -1900 0.25 1.2 1100 y =1866.47x
Ga 68.9257 15 950 8 -1900 0.25 1.2 1100 y =1439. 04x
Ba 137.905 15 950 8 -1900 0.25 1.2 1100 y =3094. 4x
Ce 139.905 15 950 8 -1900 0.25 1.2 1100 y =3527. 84x
Sr 87.9056 15 950 8 -1900 0.25 1.2 1100 y =3043. 83x
Mo 97.9055 15 950 8 -1900 0.25 1.2 1100 y =712.886x




Vol. 29

SRIEPRAE BT 1CP-MS WFFEA R A K YLD LT R 441

2.3 HmEENEREBSNT

He b BRI AN ) AR R 2T PO A e 1 I 4%
PESEATINGE , S5 SR UL 1 ~ 4, 8 ML Rl X AR A
el icrh 13 MEHLITER B s 24T T3y

1400

Al
— 1200
£
1000
E
& 800
4 600
400
6 8 0 1
A ()

Bl 611 ARAKRP Al SBTHES

Fig. 1  Content variation of Al in different months
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Fig. 2 Content variation of As,Pb,V,Ga,Ce and Mo in dif-

ferent months
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Fig. 3 Content variation of Hg and Be in different months

80 —p
PR B e Ny

wHEI ()

B4 6ZE11 AMLAKMRA B.Ti.BaSr S EENER

Fig. 4 Content variation of B, Ti,Ba and Sr in different months
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Table 2 The results of single factors analysis of variance

No. Suj o?si?mre df Meaflgzzuare K Sig.
As 0.789 5 0.158 2.897 0.114
Pb 1.947 5 0.389 2.275 0.173
Hg 0.002 5 0.000 26.363 0.001
Be 0.004 5 0.001 58.902 0.000
B 101. 594 5 20.319 1.670 0.274
Al 693078. 341 5 138615. 668 15.462 0.002
Ti 187.274 5 37.455 21.570 0.001
v 0.940 5 0.188 14.272 0.003
Ga 0.463 5 0.093 90.356 0. 000
Ba 476.518 5 95.304 75.225 0.000
Ce 5.495 5 1.099 46.019 0. 000
Sr 1351.211 5 270. 242 48.242 0.000
Mo 13.481 5 2.696 83.797 0.000
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Fig.5 Hierarchical clustering of 13 inorganic elementsof-

Hedysari Radix in different months

2.7 RHBSEHTEABERES

XEANE A Gy 5 13 FGHLICE & 244 Spearman
FFME AT, W3R 3, K BTCHLIT R & & 5 A 4y Z 1)
AR E S A E R LR SR G2
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<0.05) , MR EN-0. 829;Ba JLE 5 H 13 Z [A]47
FERE I (P <0.05) , MG R HN-0. 8295 Ce
JLER 5 AR Z 6 A7 A8 35 A G (P <0.05) , Af]
KEEON0.829; HABITR & & 5 A iy Z AIAH

3 WRRER

ARSI 3E 151 S ] ICP-MS Bl 22 T A ] A= 4 1)
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Table 3 Correlation analysis between different months and inorganic elements
No. I\E)r{lﬁtj\h As Pb Hg Be B Al Ti Vv Ga Ba Ce Sr Mo
H 13 Month 1.000

As 0.371  1.000

Pb 0.200 0.600 1.000

Hg -1.000"* 0.371 0.200 1.000

Be 0.829* 0.143 0.371 0.829* 1.000

B 0.657 -0.143 0.600 -0.657 -0.714 1.000

Al 0.714 0.029 0.257 0.714 0.657 -0.886* 1.000

Ti 0.600 0.771 0.771  0.600 0.600 -0.486 0.200 1.000

\ 0.543 0.371 0.771 0.543 0.829* 0.657 0.371 0.829* 1.000

Ga 0.714 0.314 0.543 0.714 0.943"* 0.600 0.429 0.771 0.943** 1.000

Ba 0.829" 0.486 0.429 0.829" 0.886"° -0.486 0.371 0.829* 0.829" 0.943** 1.000

Ce 0.829* 0.143  0.371 0.829* 1.000** -0.714 0.657 0.600 0.829* 0.943"* 0.886* 1.000

Sr 0.714 0.371  0.257 0.714 0.314 -0.029 0.143 0.371 0.029 0.257 0.543 0.314 1.000

Mo 0.657 -0.257 0.143 -0.657 -0.486 0.257 -0.600 -0.086 -0.086 -0.314 -0.429 -0.486 -0.429 1.000

T AR EE VG S 0. 01 i, FHSE MO B 10

Note: ™ *
;B &5 6 Hfik,8 H B & ; Al it 6 H
e, 11 Al Frider s Ti & i 6 B, 9 A Ti
PGV &6 Akm,9 AV & sEl;Ga &
it 6 i ,9 H Ga & i fedf;Ba i 6 H e ,9
A Ba i fl; Ce 8 6 Alm, 11 J Ce 5k
fi%;Sr & 8 J fie i, 10 J1 Sr & i fefik; Mo 5 5 6
HEAR, 11 H Mo & i fie iy, YA R AR KM 21 AR
/1 As . Pb B .Hg Be Al Ti,V Ga,Ba,Ce.Sr Mo JG
R hE A K r 8 A 2 IO S5 ME, B
EHLHIA R T — 2B IRADFIE . Hh As STTRIK
{7 1.19 £0.04 mg/kg, #/ME M 0.39 0. 04 mg/
ke; Pb f KAE R 2. 32 £0.01 me/ke, #/ME R 1. 11
+0.07 mg/kg; Hg Ht KB M 0. 06 +0. 006 mg/ kg, Hz
/IMEH 0.02 £0.001 mg/kg,2015 Jigd FpAe A R F0
[ 24 #0) I AT AV L R th B G R T R S
S8, (B GLEE R B SR 9 o H R B, AN A
KIPLL T As STTR T RIY/NT 2 mg/kg, Pb TR
/N T S mg/ke, i, Hg JTTREEI/PNT 0.2 mg/
kg, BIRFE 2015 hi( 258t BE AR EE

B TT 22 3 T4l R W, AR AE K As (Pb
BIULR SR B EMEZ R, Hg Be (AL Ti |V, Ga Ba,
Ce Sr Mo JuzR & i H B E V25 57 s R 4
REI,6 ALl et h 13 FIEHLT R AR

“ AR BE (R 005 1 AR .

indicated significant correlation at the confidence level 0.01; * indicated significant correlation at the confidence level 0. 05.
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