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Abstract: Objective: This study aimed to investigate the pollution
of heavy metals in Astragalus membranaceus in the main
producing areas of Gansu, and to evaluate the potential health
risks of edible Astragalus membranaceus. Methods: The contents
of five heavy metal elements Pb, Cd., As, Hg and Cu in
inductively

(ICP-MS) by

Astragalus membranaceus were determined by

coupled plasma mass spectrometer random

sampling method, and the data were analyzed. Estimated Daily
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Intake (EDI), Target Hazard Factor ( THQ) and Lifetime
( LCR) health risk

Carcinogenicity Risk were used for
assessment. Results: The average contents of Pb, Cd, As, Hg,
and Cu elements in 58 batches of Astragalus membranaceus
samples were 0.148, 0.024, 0.139, 0.011 and 4.569 mg/kg,
respectively. According to the limited standards stipulated in the
2020 edition of the Chinese Pharmacopoeia, although the
detection rate of individual elements was high, but none of them
exceeds the standard. The health risk assessment model showed
that EDI<<PTDI, the order of THQ was As>Cu>Pb>Hg>
Cd, and all less than 1, LCR was also less than 1 X 10°.
Indicated that the overall level of Astragalus membranaceus
samples in this study was safe. Conclusion: The content of five
heavy metals in Astragalus membranaceus produced in Gansu
will not cause potential risks to the health of adults and children,
and there is no potential carcinogenic risk.

Keywords: Astragalus membranaceus; heavy metal residues;

feature analysis; health risk assessment
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Table 2 Eigenvalues and variance contribution rate of

principal components analysis

E B PRAEME TR/ i 2 BBUTIRR/ 7
1 1.926 38.525 38.525
2 1.115 22.306 60.831
3 0.843 16.853 77.684
4 0.582 11.643 89.327
5 0.534 10.673 100.000

Table 1  Overall detection of heavy metals in Astragalus
R F R/ G/ KR/ AR/
(mg * kg™!) (mg + kg™1) % %

i 0.703 1~8.153 1
i Fek t ~0.085 5
i 0.026 6~0.352 8
x* F A ~0.155 0
H R ~0.743 9

4.569+1.811  100.0 100
0.02440.013 98.3 100
0.139£0.049  100.0 100
0.01140.028 24.1 100

0.1484+0.180 93.1 100

22 BEERERERSTHW

ZEHL R KMO {0 0,627 0.5, B 45 Fl 45 Bk B
5 36 14 5 2P R 0.001 (P <C0.05) , 3% B 04 vl LA k47 &
ARSI, HIFE 2 A DURRAE A > 1 bR, SRR LT
2 A E S BTy Z DTk R 60.831% . K 3 Hl Al
ARG AE PCL L (9 4R A B 95 i » o4 0.745 #110.723, B3
SEETREIE MG Wi 7E PC2 b M2 B 5%, vl LAk X
FocZ R PC1 WU RN 1. PR 5, PC2 MILEN T
ok S W T KD S gl L I S R BT
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B4 0] L T R R D6 R B4 R 0.5,

®3 ERSBEER

Table 3 Principal component loading matrix

LR PC1 PC2
R 0.558 —0.385
il 0.745 —0.214
i 0.708 —0.021
#E 0.187 0.911
I 0.723 0.301

R4 HRPELESER Spearman X HH’
Table 4 Spearman correlation analysis of heavy metal

content in Astragalus

LR x* il fif b it
* 1.000

| 0.250 1.000

i 0.058 0.410" *  1.000

L 0.091 0.330*  0.510** 1.000

B —0.100 0.110 0.360**  0.400** 1.000

t % B P<C0.05; x x 2 P<C0.01,

0.41,0.36, 1t 35 1E HH 3 5 4 45 4 L 485 19 4 o< 2R 5o ok
0.33,0.40, 5 B FHIEARE KU AR 4B c R B RAA
AR EL AR 3 S R R A B 6 AR L B — E Y T

24 AAFHERPELZESSLR

B2 5 nI L, AR & B LUK S B REAR R
L5 Bk v LA ) Al i X1 22 5 4R 2 (P <C0.05) 5 4 i1 i 7
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R REZS 15 oAt 3t X 7 A G312 22 57 (P <C0.05) 5 5K & & LA
HE MRS B, B T H AL X (P <C0.05) 5
BB e LK B B R AR O S g v (AR 4
HR A AR i R R B BN =2 IR Y 22 R KL 7w B R T TR
PIA B BEA Z A4 B35 42 22 5 (P <C0.05) , Hifib iy
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WX HR A 7 A8 XM EREAR ST, R
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Table

c

®5 TRAFHERTESRAELE

KBLEZ . HRFERESRE QEHES T RERKEIT G

5 Comparison of heavy metal content in Astragalus from different production areas
7 H i k| i x* it
KB 0.04740.034* 6.00042.,491% 0.15240.033% 0.00240.000"¢ 0.23240.234%
big =Y 0.033+0.022% 6.760+1.709% 0.1764+0.042¢ 0.10140.051% 0.1194+0.079%
i B 0.023+0.016" 3.09541.752¢ 0.1154+0.049" 0.00240.001¢ 0.182+0.220%
Bl vt EL 0.0224+0.005" 5.83440.623% 0.15140.045% 0.01840.012" 0.103+0.110%
wE R 0.02140.006" 5.080+1.438% 0.16340.073* 0.002+0.000¢ 0.21940.2372
TR E 0.02140.006" 4.359+1.138" 0.12840.031% 0.004 £ 0.004¢ 0.05640.048"
i o S 0.02040.004" 5.264+0.970% 0.15740.027% 0.002+0.000" 0.168+0.192%

T FEEAE R R 2R B E(P<0.05),
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PORBL o 25 1 AN TR ™ 3t S [ R R O 32 LR L R K
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A5 2SR MACAF BRI T o 45 B 0 [ R 2 A T R
JRE b R B G AR B RO BT R AR [ R Y R TS
Yt DR T 2 7 AL B o T U8 Sk S R L
2.5 EERRETRE

Hi 6 Al L5 MPE G Jm A9 EDIX/N T PTDL H L. 2
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B REREA S AR RETC B WA . 18 1 AR 6 T, 2
VL THQ A AU PEAl A i . 5 b 2 Jm 19 THQ M i 21
ARV Bl >0 =>4y >R >4 . H 5 F 4R 19 THQ K

FoE THQ <71 AT A IR JH Ui Y 35 B AR 2 %
YNGR PN NS S S L RN U R R
4 JE 1 LCR B <1} 10, I B F B A &L, 0] LA
T AR A U B B A AT S B B AU

HT S ) T Xk 24 6 A 52 B B ACREOR (] 4 R A
AR B ETRAE B A R . 225 o [ 25 ) 20 10 4 97 3%
N 3 ) MO e ) e 1 /D AR AR P A A Y 5
B HNL B (9 5% 8 DAURS o L 3R R Bk 19 25 A3 » A2 Tt
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7R T 4 J8 JU R X N L H R A A R B AR R
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®6 ERPEEEMFH EDLTHQM LCR

Table 6 Average EDI, THQ and LCR of heavy metals in Astragalus
. Y EDI/(mg+ kg ' ed ) SEH) THQ LCR(X10"%)
T [IPUN JLz LN JL#E LN JL#E
i 1.27X10°° 6.52X10°6 4,48 X101 2.30X10* 0.0027 3 0.001 401 3
i 7.48X107° 3.84 X107 8.78 X103 4,51 X103 0.0039 5 0.002 027 3
By 7.95X10°° 4.07X10°° 1.87X10°° 9.57X10* 0.000 023 8 0.000 012 2
i 2.45X1073 1.26 X10°° 2.16 X103 1.11X10°°
K 5.71 X106 2.93X10°°6 6.71 X101 3.44 X101
""" & 1zex10®  rauaxiot
0.0151 3 %iﬁ
ooto UL X R A T b Y T T 4 TS P AT T
= % VAL, S50 BN E 4 JE A AR AR B R R AR Y
& 0005 o o 1B o 5 5 32 A3 43 BT A5 R R AL B RS R B S
' 19 3 B35 Y JL K » Spearman A5 BT 7R L5 B E B )R
Z IR B IEAR G, B R Bt s ANOVA BRI R 4 B 77 i 45
0.000

LUN
PN
Crowd
Al ARALSLZRAFENERESEY THQ
Figure 1 THQ of heavy metals ingested by adults and

children taking Astragalus

IR R R SR A i DLVE B X R A R R
7 DX B 5 At X A 7E 1B 3 2% 5 (P <C0.05) , 3K ]
T L X P A 2 R N 51 AR T A H K nT
Z AR ARG F R HOK 2 B SO e AU TE A T
Xt 68 b ¥k T R AR U AT {5 R A xR RL
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