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Risk Assessment of Heavy Metals and Toxic Elements in Crataegi Fructus Based on

Non — Targeted Rapid Screening
ZUO Tiantian' ,KONG Dejuan®,JIN Hongyu',GAO Fei' , KANG Shuai'’,MA Shuangcheng’
(1. National Institutes for Food and Drug Control,Beijing.China 102629; 2. Tongliao Market Detection and Testing Center.Tongliao.Inner Mongolia.
China 028000; 3. College of Pharmacy ,Hebei University of Chinese Medicine ,Shijiazhuang , Hebei,China 050200)
Abstract: Objective To establish the inductively coupled plasma — mass spectrometry (ICP — MS) method for the non — targeted
rapid screening of heavy metals and toxic elements in Crataegi Fructus, and to assess their risks. Methods After the Crataegi
Fructus was pretreated by the microwave digestion, all the elements in the full spectrum were scanned by the non - targeted
determination method of ICP — MS to determine the contents of heavy metals and toxic elements. According to the basic steps of
risk assessment, the risks of aluminum (Al), arsenic (As) , copper (Cu),lead (Ph) , manganese (Mn) , nickel (Ni) and cadmium
(Cd) in Crataegi Fructus were assessed based on the characteristics of variety with homology of medicine and food. Results The
residues of Pb,Cd,As,Hg and Cu in Crataegi Fructus were all lower than the limits in the Chinese Pharmacopoeia (2020 Edition).
The results of multi — element screening showed that the necessary microelements in the body in Crataegi Fructus such as iron
(Fe) ,Mn and zinc (Zn) were rich, and their contents were 70.81 - 225.45 mg / kg,4.61 - 11.53 mg / kg and 2.80 -
5.88 mg / kg, respectively. The results of risk assessment showed that the heavy metals and toxic elements with the highest daily
exposure in Crataegi Fructus was Mn, followed by Al, Cu, Ni, Cd, Pb and As. Whether Crataegi Fructus was used for medicine or
food, the hazard index (HI) of Al, As,Cu,Pb,Mn,Ni and Cd was lower than one,and their carcinogenicity risks were acceptable.
Conclusion The non - targeted rapid screening for multi — elements combined with risk assessment technology can quickly
determine the concentration ranges and risks of heavy metals and toxic elements in Crataegi Fructus,which can provide a technical

support for effectively dealing with the accidents caused by traditional Chinese medicine.

Key words: Crataegi Fructus;heavy metal;toxic element;non — targeted;rapid screening;risk assessment
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Tab.1 Results of content determination of heavy metals and toxic elements in Crataegi Fructus (mg/kg)
3 Hmis
12077 12080 12070 11952 11949 11956 12036 12000 11964 11954 12016 12064 12093 12024 12110 12067 12180 12181
Be <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19
Al 77.17 109.86 72.31 105.23 60.39 59.81 97.34 161.28 29.48 41.89 3572 41.33 33.53 49.99 52.99 83.44 23.13 46.65
A 0.20 0.33 0.17 037 0.17 020 0.28 0.40 0.09 0.13 0.11 0.14 0.08 0.13 0.12 0.26 0.10 0.16
Cr 2,33 227 116 815 0.84 217 220 425 0.81 2.21 L1000 0.8 0.79 139 1.57 2.48 0.44 1.75
Mn 9.94  6.61 4.61 9.08 471 5.05 11.53  8.85 6.56 6.47 827 521 7.23  9.24 487 7.45 7.67  6.36
Fe 107.79 138.32 87.75 210.88 83.58 105.89 127.84 225.45 112.96 70.81 70.95 72.51 75.68 80.24 115.41 77.56  77.56  88.97
Ni 0.46 0.28 0.25 103 0.22 0.16 1.40  0.51 0.38°  0.43 034 03 071 05 020 043 0.48 0.68
Cu 211 312 2.8 262 227 273 224 276 215 2230276 230 289 2,22 250 262 257 2.48
In 5.88 3.49 2.80 433 2.8 367 427 455 336 311 559 321 406 419 327 336 409 2.95
As 0.23  0.05 0.08 003 002 004 019 011 0.02 0.08 0.06 004 014 008 004 006 012 0.04
Se  <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
Mo 0.0  0.03 0.02 003 <001 <001 <001 002 0.01 0.02 0.0 000 002 <001 002 00 <000 <0.01
Ru  <0.01 <0.01 <0.01 <0.0l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Rh <0.01 <0.01 <0.01 <0.0l <0.01 <0.01 <0.01 <0.01 <0.01 <0.00 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pd <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0l <0.01 <0.01 <0.01 <0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ag  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Os <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ir <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pt <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0l <0.0l <0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Au <0.01 <0.00 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0l <0.00l <0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0 <0.01 <0.01 <0.0l 0.0l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
T <0.01 <000 <0.0 <0.01 <0.01 <0.01 <0.01 <0.00 <0.01 <0.01 <0.01 <0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cd 0.00  0.05 0.04 0.02 0.01 0.01 0.02 0.02 0.01 0.03 0.02 0.0L 0.0 002 003 00 003 002
Sn 0.10 0.02 0.02 0.04 0.01 0.02 0.02 004 003 002 008 002 010 010 002 004 005 0.02
Dy 0.0 0.01 0.01 0.01 <0.01 0.01 0.0 0.02 <0.01 <0.01 <0.01 0.0l <0.00 0.00 <0.01 0.0l <0.0l <0.01
Ph 0.18 0.35 0.40 025 0.16 046 025 035 025 014 019 020 0.14 015 031 018 0.15 0.15
Mn > Al > Cu > Ni > Cd > Pb > As; I8 LI JGIE 25 ik S A, RS 2 3 1 1 2 8 1) R K, 24 £ [ 0t A
JEE M, AL As, Cu, Pb, Mn, Ni, CAdJUR I HIPE T 1, WA 25 IR0 b 25 ) BR 8 0% 00 g, BR 88 I () B A, i

LU RS S T 32 s R TR MR & T &
PE S HIRAR T Lotk TR 2.
3 itig

ICP - MSYEBE AT S 2 Fhon R A9 4 it 70 i, X
FLA BE T 4 PP s 451 0 S 0 ) 40 M7 D) RE L 2020 41
P ] 245 ML (DU ) Dl AL S/ T 2321 4 B AR
BRI 7 AR AR M SR A B PR ST R B A T i TR
B i SR RN B A SR IR AR AN E R O, T LA
IV B 22 T 2 i A 1 AR PR A DR ) E A KU ST
R Mt R A A RE R R E R IETTE2/31
i), AR 07 A 0 2R R VR B Y ] AR AIF A R A2 1
[] YL P LA P ) 22 P o 4 TR R RE M DG 3 A B
Sl R TR T2 BT R AR ) Pk B A
s AR ST R

X N A R R 1 XU 7T R 25 B e o A BIF ST PR T R

T i A A5 SR 5 RS DAL BR AR S & FE VAL R AR

2 PR 2h £ R U 8 (5 P AR A, LS T AR R R I 4y

175 SEAE R 245 il RN B AT DL AT AR R R AR

HiZ ARSI R, X 7R oo R #E 47 TE3

S T DRURS: DA, I 18 R 23K % AL, Min, Ni T 28 47 XU

VAR, R AH SCBR m AR HE R T SBT3 4L 1y e

filt, (RIS S 0 28 T 24 3 Sl TR SCFe

S5 3k

[1] SHAHAT AA,ISMAIL SI, HAMMOUDA FM, et al. Anti — HIV
activity of flavonoids and proanthocyanidins from Crataegus
sinaica [J]. Phytomedicine, 1998,5(2):133 - 136.

[2] LI CR, HOU XH, XU YY, et al. Manual annotation combined

with untargeted metabolomics for chemicalcharacterization and
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Tab.2 Hazard indexes of heavy metals and toxic elements in Crataegi Fructus with homology of medicine and food in different sex

(male / female)

3 Al As (Cu

Ph Mn Ni Cd

o

FA N 1 A )

) 4 A 58

7
o

) 4 A 5% A 4

o
iy

12077 0.010/0.012 0.017/0.019 0.098/0.115 0.165/0.190 0.001/0.001 0.001/0.001 0.007/0.008 0.011/0.013 0.009/0.011 0.015/0.018 0.003/0.003 0.005/0.006 0.001/0.002 0.002/0.002

12080 0.014/0.016 0.024/0.027 0.021/0.025 0.036/0.041 0.001/0.001 0.001/0.002 0.013/0.015
12070 0.009/0.011 0.016/0.018 0.034/0.040 0.057/0.066 0.001/0.001 0.001/0.001 0.015/0.017
11952 0.013/0.016 0.023/0.026 0.013/0.015 0.022/0.025 0.001/0.001 0.001/0.001 0.009/0.011
11949 0.008/0.009 0.013/0.015 0.009/0.010  0.014/0.017 0.001/0.001 0.001/0.001 0.006/0.007
11956 0.008/0.009 0.013/0.015 0.017/0.020 0.029/0.033 0.001/0.001 0.001/0.001 0.017/0.020
12036 0.012/0.015 0.021/0.024 0.081/0.095 0.136/0.157 0.001/0.001 0.001/0.001 0.009/0.011
12000 0.021/0.024 0.035/0.040 0.047/0.055 0.079/0.091 0.001/0.001 0.001/0.001 0.013/0.015
11964 0.004/0.004 0.006/0.007 0.009/0.010 0.014/0.017 0.001/0.001 0.001/0.001 0.009/0.011
11954 0.005/0.006 0.009/0.010 0.034/0.040 0.057/0.066 0.001/0.001 0.001/0.001 0.005/0.006
12006 0.005/0.005 0.008/0.009 0.026/0.030 0.043/0.050 0.001/0.001 0.001/0.001 0.007/0.008
12064 0.005/0.006 0.009/0.010 0.017/0.020 0.029/0.033 0.001/0.001 0.001/0.001 0.007/0.009
12093 0.004/0.005 0.007/0.008 0.060/0.070 0.100/0.116 0.001/0.001 0.001/0.001 0.005/0.006
12024 0.006/0.007 0.011/0.012 0.034/0.040 0.057/0.066 0.001/0.001 0.001/0.001 0.005/0.006
12110 0.007/0.008 0.011/0.013 0.017/0.020 0.029/0.033 0.001/0.001 0.001/0.001 0.011/0.013
12067 0.011/0.013 0.018/0.021 0.026/0.030 0.043/0.050 0.001/0.001 0.001/0.001 0.007/0.008
12180 0.003/0.003 0.005/0.006 0.051/0.060 0.086/0.099 0.001/0.001 0.001/0.001 0.005/0.006
12181 0.006/0.007 0.010/0.012 0.017/0.020 0.029/0.033 0.001/0.001 0.001/0.001 0.005/0.006

0.022/0.025 0.006/0.007 0.010/0.012 0.002/0.002 0.003/0.003 0.006/0.008 0.011/0.012
0.025/0.028 0.004/0.005 0.007/0.008 0.002/0.002 0.003/0.003 0.005/0.006 0.009/0.010
0.015/0.018 0.008/0.010 0.014/0.016 0.007/0.008 0.011/0.013 0.003/0.003 0.004/0.005
0.010/0.011 0.004/0.005 0.007/0.008 0.001/0.002 0.002/0.003 0.001/0.002 0.002/0.002
0.028/0.033 0.005/0.005 0.008/0.009 0.001/0.001 0.002/0.002 0.001/0.002 0.002/0.002
0.015/0.018 0.011/0.012 0.018/0.020 0.009/0.001 0.015/0.017 0.003/0.003 0.004/0.005
0.022/0.025 0.008/0.009 0.014/0.016 0.003/0.004 0.005/0.006 0.003/0.003 0.004/0.005
0.015/0.018 0.006/0.007 0.010/0.012 0.002/0.003 0.004/0.005 0.001/0.002 0.002/0.002
0.009/0.010 0.006/0.007 0.010/0.011 0.003/0.003 0.005/0.005 0.004/0.005 0.006/0.007
0.012/0.013 0.008/0.009 0.013/0.015 0.002/0.003 0.004/0.004 0.003/0.003 0.004/0.005
0.012/0.014 0.005/0.006 0.008/0.009 0.002/0.003 (0.004/0.004 0.001/0.002 0.002/0.002
0.009/0.010 0.007/0.008 0.011/0.013 0.005/0.005 0.008/0.009 0.001/0.002 0.002/0.002
0.009/0.0110.008/0.010 0.014/0.016 0.004/0.004 0.006/0.007 0.003/0.003 0.004/0.005
0.019/0.022 0.004/0.005 0.007/0.009 0.001/0.002 0.002/0.002 0.004/0.005 0.006/0.007
0.01170.013 0.007/0.008 0.011/0.013 0.003/0.003 0.005/0.005 0.001/0.002 0.002/0.002
0.009/0.0110.007/0.008 0.012/0.014 0.003/0.004 0.005/0.006 0.004/0.005 0.006/0.007
0.009/0.0110.006/0.007 0.010/0.011 0.004/0.005 0.007/0.008 0.003/0.003 0.004/0.005

discrimination of two major Crataegus species based on liquid
chromatography quadrupole time — of — flight mass spectrome-
try [J1.J Chromatogr A,2020,1612:460628.
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