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Determination of 8 Heavy Metals in Astragalus Oral Liquid

LIU Xiaoyan, WANG Xiaoyan, PEI Ruohui

(Shaanxi Institute of Geology and Mineral Resources Experiment Co. ,Ltd. ,Xi’an,Shaanxi 710054 ,China)

Abstract In this paper.on the basis of the 2015 edition of Chinese pharmacopoeia ,lead,arsenic,cadmium,
mercury,copper,zinc, nickel and chromium in the astragalus oral liquid were determined by using atomic
fluorescence spectrometry and inductively coupled plasma mass spectrometry,and the reagents, vessel, cast
time, internal standards and adding method were optimized. Results showed that before the sample
processing, the vessels was treated with nitric acid(30%) ,the acid time was more than 1.5 h,joined single
internal standard manually, could get more accurate and stable determination results, RSD were less than
4% for the determination of 8 kinds of element, Hg, As.,Cu,Pb,Zn,Cd,Ni and Cr of detection limit were
0.089,0.21,0.45,0.15,0.45,0.025,0.35 and 0.39 p g/L, the recoveries of 8 elements were between
92.0% and 114% . This method can detect trace elements with stable results, simple process and less
possibility of introducing blank.
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1.1 XFE5EEF

Ethos up S 14 M1 . X Series" HJEHH & 55 55
FIRBTIEA (S F B R R BHCA R A ED  AFS-
2202E BUHE JF 96 635 AL (AL 50 G AL a8 A R 2
A . XGY-1011A J& F 5 6 5K AL . VB15 & R 4 ,
FE N AR » SD2000 WV i 2518 /R 4l Ak 2 48 (b 53¢
AREPHL SR ABRA D .

R (GR) . Ft IR IR (AR) , Bi Ik (CAR) . il &4k
BCAR) . G AL AR, £ R (GR) . & 1L T B}
(AR),

B VR R BRI TR A AR TR M (1 000 pg/ mlL
BWT30017-1000-NC-100, 4t 57 4% 88 ,

bR AERE 27 W (100 pg/ml)  FRELE T 105 °C
THE 2 h =44k =t 0.132 0 g(w(As,O;) =
99.95%0) EF 100 mL Fe#FH M A 10 mL S A fb 4
VS (40 g/ DIFER AR JS . A 10 mL @R (1+ 1),
BHG  HKHEA 1 000 mL 8B W B = 20 %,
AL

SRARUEAS 25 7 W (100 pg/mL) : FRELE T 48 1)
kK 0.135 4 g (w (HgCl,) =99.95%) ., ® F
100 mLEEHR . A 20 mL R (1+ 1) KR )5 . %
BZE 1000 mL R HEREEZIE 25,

BEARMEAE A IR T (1 mg/mb)  FRECT 8% b T
B 2 h OGS S s RR £ 0. 386 0 g T 50 mL Beff
di m A 10 mL 5B F1 0.1 g Z LB R, B A
100 mL ZEHd, HERBR QA+ OB 2208, #4,
#H
1.2 (UBTIEEH

X Series" ML B & 5 B A TSN S % TAE

ZAF %1 400 W, S LS AL 0. 88 L/min, 4l Bl
S Wit 0.80 L/min, WIS Wi & 15 L/min, % #
30 r/min., wf ¥k I E] 25 s, 00 Oy X Bk g . SR B A
&1. 1 mm, L HEHE ©0. 7 mm,

AFS-2202E J5iF2¢ 01N 2 % TAE &4«
B JE 265 VL ATHLTE 60 mA, iR B 200 °C, JEF
b8 5 8 mm, 2 A & 300 mL/min, 5f i <
H 800 mL/min, SEELI}E] 10 s, ZEIRBFE] 2 s,

XGY-1011A i+ 5 6 M R AL S TAE &A%
R 250 VAT HLHE 40 mA L <3 B 800 mL/min, 4P
R =
1.3 RWHE
1.3.1 FEfhAbBE

ERA A% BB IS O IR W AE A 5. 00 mL T ff0 I 7
i ASCIC S A T MR FE L I 10 mL 32 40 5 A R . $E
A1 B THEBRAL LT 120 CHSEm AL 30 min, X
ARV T A TPORG 25 A LR s 7 Lk 3 A o R e g R
PRUE . U F T R T RO AN R SR 1 4
I TR IR R AT AR T . BE TR) AR A T

M.
F1 RKHEBUFHERER
Table 1 Temperature-increasing program for
microwave digestion instrument
PR R/ C FHIEL I 8] /min PR35 ] /min
1 120 10 5
2 180 20 20

T A 56 B . Y A, RN R T R A L
120 “CHERR 2 h, BUF ¥ 20, B 5 #E 6 in A 5. 00 mL
Rh ARUEF I (0. 050 pg/mL) J% A 25 mL ¥R H 8
B R R L E RS AR
1.3.2 MMyl

TAEMZE F TR IR 2,

2 REHZNHE

Table 2 Preparation of calibration curve

g R/ o A
(pg+L7H M AR
Hg  0.10~2.00 TR (5%) i
As 1 00~20.0 ERTR (10 Y0) AL IR Il B 5
(50 g/L)-Fi Ik (50 g/L)

Cu.Pb  5.00~100 fil§ /R (5 %) iz
Zn  5.00~200 Tl mR (5 %) =
Cd  0.50~10.0 iR (5 %) P>

Ni,Cr 1.00~50.0 [LAGY P

1.3.3  KEahIE
e v S 5 2 B T DO SO B B R RS TR
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FEJEHEE LV ZE Cu.Pb.Zn,Cd.Ni.Cr TLE &
s AR A 5. 00 mL T 25 mL ¥R (64
e ERR A 5. 00 mL HUIR I W2 DRV WL $25 . F
JE 98 ST A 2 As 0% & &5 40 BURE I T
10. 00 mL F 25 mL B B4 b, F JE 28 % I 5K X
Mg He &4,

2 HR5iTE

2.1 XETRRAH 2R IAYIE
H T R 2 IR e R I e TR e A

W X | A 0L s SR AR R A S 5 A B AR
0S8 K VR B i 2S5 1 1B RS A R S — K
Ak SR i Al R AR S T A TR S 36 3 K Ry K
e 05 I e P T 0 250 P 1R (30 060 Ak B, Ay 3ok 25
P AT o Ak B ) 5 S0 R A B S 4 I
BRI LE £ R L A A7 R . Hol T
PRRHAE T IR AT W B UL 3D PR b Ak A ) 7R 00 R
IO 55 — I [] 23 HOT 98 4 o, SRR E

R3 ERESHBEXNRNESRHZM

Table 3 Effect of plastic pipe and glass pipe

on mercury results

RS MEE He/(pg« L71)  BEHE He/(ug - LD
1 0.158 0. 206
2 0. 309 0.419
3 0.651 0. 802

Cr.As,Hg W . 5550 ok £ fic & 0 1 1 1) oy
2 h,
2.3 WIRARIIERE

SR FH HL R 5 45 B R 0T 95 0 S B R A R
T PN 325 V048 W 5 A T 6 0 A TR A 5 I I % 3l
w1 N AT 96 2 AL Be,” Se. ™ Co.™ Ge ¥ Y,
““Rh,"In,""Re.*" Bi 4§, H ¥ £ W b5 7T £ 119 1 =
AU HR e HAE R A R AN A . ([ 2 ) e
J1ICP-MS #:0 5 = 43 )& JC 2 i 3k FTR & 79 b (7
Ge. " In. " B, Horf Ge,Bi 7 [ 48 5 b % 58 17 75 .
it E 0 S B R R VA P R S A AR T R L
T AR L AR D IR BT AR S AT TR
1t #ERG & B Cu.Pb,Zn,Cd, Ni, Cr & & 45 1 %
W7 A 6 6 W 1,00 pg/L, 3 3 TR
A WIARFEL A B 2, 3 4y T 28 N bk (' Rh) 78
LIMADE G5 RILE S, LRGERRIEE NI
5Py hR g 2 45 e B 2 5%, H Rh MR A o
F D AEAE T RE S b S O AR B R AR
(RO VE 7 JiT 25 52 50 19 P9 AR V4 T8

RS MALTBAEMNEL R

Table 5 Determination results of adding

2.2 HBERRERKL

YA i A5 b O U S L S AT ] # CulPb,
Zn,Cd\Ni,Cr, As, Hg IR &R MW 5. 00 pg/L,
Fe IERE it Ak PR BRI AT AR B 7R LB SR AR S
BUT KRR (U 2 120 °C B #AKERR 0.5 ~2.5 h,
P AT AS [] AL R P [ X 00 45 2R By 520, 45 SR ISR 4

F4 TEEERMEXNUELSROFMN
Table 4 Effect of different acid driving time

on the determination results

different Internal Standards /(pg+L7")

TE RA Wi bR

Cu 1.02 1.01 0. 99 1.03 1.03 1.01
Pb 1.02 0.99 1.01 1.01 0.99 1.03
Zn 0.98 1.03 1.02 0.99 1.03 0.97
Cd 1.01 0.97 0.99 1. 02 0.98 1.03
Ni 0.98 1.03 1.02 1.01 1.02 0.99
Cr 1. 03 1.01 0. 99 1.03 0.99 0.99

LR I 1] / WRE/(pg e LY
h Cu Pb Zn Cd Ni Cr As Hg
0.5 4.56 4.36 4.69 4.86 4.79 4.65 0.203 5.01
1 4.86 4.85 4.79 4.91 4.98 4.96 0.206 5.21
1.5 4.95 4.89 4.89 4.92 4.99 4.95 4.89 5.01
2 4.91 4.95 4.95 4.97 5.03 4.92 4.91 4.98
2.5 4.98 4.91 4.91 4.96 5.01 4.89 4.91 4.91

A% A4 AT o R A I e TR o KL &5 IR DR
Bl R, HX R 52 6 6 1 I A P A K 5 24 6 R e [a)
KF 1.5 h A, FEARASHE S Cu.Pb, Zn, Cd. Ni,

2.4 HERMAFR %R

H AT AR 09 m A 2O R, — bR e i 2l
AL —Fh & T o0 v 6 0 A KR B AR U V5 TR
FL AT W AT AR A R A s 2O 2 R
S, MERG S B Cu.Pb.Zn Cd Ni,Cr J& & br i %
WP AT A 12 iy MR BE Dl 0.50 pg/L, '™ Rh i
MR, 6 B FAEL I AL 2,6 0 T F 3 A
PR IF R B A BE A S E IR 25 AR L 6,
SRR UIAEL I A N bRk 8K AT L (R T R 5 R
PR AN 2 (] — AR E A A, A o A b D) R 1 22
S XA IE 72 A — 8 1 i 22 5 T 3 I AR A i RN A
2 A — ML HEREAS A RN N FR A 855 30 2L A2 B A 52 )
— 3 A B R RRE M . PR TR R T F A I
FHTF3ln A P bs i o7 20 e 25 R A A T T 4T



54 X GEHe 55w ik b 8 Ml G B oc R S il 35
K6 EEMANHNEREMFIMANAREETER
Table 6 The internal standard method and the manual addition of the internal standard
method are added online to compare the results
P, LA Fahm Ak
- VB (pg « LD RSD/ % W/ (ug « LD RSD/ %
0.45 0. 46 0.52 0.51 0.48 0. 49
Cu 12.0 2.4
0.43 0.41 0.56 0. 49 0. 50 0.51
0.43 0.56 0.49 0. 50 0.49 0.51
Pb 11.0 1.5
0.52 0.58 0. 35 0. 50 0.49 0. 50
0.61 0.52 0. 39 0.51 0. 50 0. 50
Zn 11.0 1.5
0.45 0.55 0. 38 0.49 0.49 0.49
0.52 0.49 0. 47 0.51 0. 50 0.50
Cd 6.6 1.6
0.45 0.48 0.43 0. 49 0.49 0. 49
. 0.55 0.43 0.52 0.49 0. 50 0. 50
Ni 11.0 2.1
0.41 0. 38 0. 46 0.51 0.48 0.49
0.43 0.44 0. 49 0.52 0.49 0. 50
Cr ) )} 12.0 ) 2.1
0.56 0.52 0.55 0. 48 0.48 0.51
2.5 WHR. BEEMERELE 2= R At . 2018.

42 HEAE ity Ao B AL RO [] — i A0 52 58 12 9K
BER)E 12y 2 AR, 3 AMEIE A U R & 2 1)
BRG HIB 23 mA 3 A AN [R] 5 H 7K S 1) Cu, Pb,
Zn,Cd\Ni,Cr,As,Hg pRifER B B4 KPP AT P S
Fe R[] ) i Ak BE AL BRI 2 IS0 [ i

P12 s S SR 3 A i i 22 . T 25 &
WORE B THEE 8 P @ U R 7 A B s oR T 12 1
o it 00 S 45 2R F) A X A v i 22 (RSD) R AE 7 12 (4
B I ] W SR SRAE T vk A MER R AR LR 7

K7 BEEKRHRMAERE

Table 7 Precision,detection limit and accuracy

JLHE K% B (RSD) /% e th B/ (ug« LD AR/ %
Hg 2.9 0. 089 101~112
As 1.6 0.21 95.0~105
Cu 2.5 0. 45 102~108
Pb 3.2 0.15 106~110
Zn 1.9 0. 45 98.0~114
Cd 1.3 0.025 99.0~102
Ni 2.0 0. 35 96.0~102
Cr 2.7 0. 39 92.0~103

‘
3 Fie

SR FH S TR TR 62 T A o o 428 S PR 2 O D120k
eI E LR P RO A B R B 3 [ i
SE R VT VRE R VBL VB OC R AR S B9 48 AT AT
A EHEAT THFTE . OB TR AR S SN AR AELN
A5 T A M2 25 R . BF5E R BRI T
SN AR T 5 % T8 B 1 i PR T R
R, 4 R A . i R AL SIS T e/
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