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Abstract: Objective To evaluate the heavy metal and pesticide pollution status of nine medicinal and edible
substances, including EFucommia ulmoides leaves, Codonopsis pilosula, Cistanche deserticola, Dendrobium candidum,
Astragalus membranaceus, Panax quinquefolium, Gastrodia elata, Ganoderma lucidum, and Corni Fructus. Methods
PubMed, China National Knowledge Network (CNKI), VIP, and Wanfang databases were searched to obtain research
literature published from 2000 to 2022 on heavy metals, pesticides, and environmental pollutants in nine medicinal and
edible substances. The literature was screened according to the inclusion and exclusion criteria, and the included studies
were analyzed and pooled into estimates using meta-analysis. Results A total of 106 studies encompassing seven heavy

metals, including lead (Pb), cadmium (Cd), mercury (Hg) , arsenic (As), chromium (Cr), copper (Cu), and nickel
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(Ni), and 42 pesticides, including organochlorine, pyrethroid, and organophosphorus, of nine types of medicinal and
edible substances used as food collected from 23 provinces (municipalities) were comprehensively analyzed. The average
heavy metal content in the medicinal and edible substances used as food was 0. 22 mg/kg (95%CI: 0. 13~0.39), and the
average heavy metal content of Eucommia ulmoides leaves was the highest (2. 80 mg/kg, 95%CI: 0.75~10.37), followed
by Dendrobium candidum with an average value of 0. 30 mg/kg (95%CI: 0. 18~0.49). The average value of heavy metals
in the other medicinal and edible substances was lower than 0. 30 mg/kg. Among the seven heavy metals analyzed, the Cu
exhibited the highest content, followed by Cd and Pb. Subgroup analysis showed that the contents of the seven heavy
metals in medicinal and edible substances collected from different locations had high heterogeneity (P<0.05). The meta-
analysis showed that heterogeneity existed in the mean values of 42 pesticides (P<0.05), and the total mean values of
pentachloronitrobenzene, BHC and DDT in Dendrobium candidum, Panax quinquefolium, Cistanche deserticola,
Astragalus membranaceus, and Gastrodia elata were the highest. Conclusion There are differences in the categories and
contamination levels of heavy metals and pesticides in medicinal and edible substances. Heavy metal pollution is related to the
origin and type of medicinal and edible substances. Prohibited pesticides can be detected in certain medicinal and edible
substances, and further traceability analyses of pollutants in medicinal and edible substances should be conducted. The

supervision and monitoring of the production and processing of medicinal and edible substances should be strengthened.
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Table 1  Exogenous pollution of 9 medicinal and edible substances from 2000 to 2022
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Figure 4  Forest plot for meta analysis of pesticide pollution level in 9 kinds of medicinal and edible substances

3 it

25 A IR BT — B DLk ZA4E S h 20 9T &
KMEGE 8 22 S TE Hr i D 80t 43 B AR BRTE M . O
SEAE T B K EOR RS R, AR g3 v 25 81 SR R
TN AR IR 0 7 2, 5 B0 43 2 & R IR ) i
MBI ESE KRGS, SR TEZX
FEV ARBIFSE L 9 Bh 2[RI O A X 4
1E XA 106 F SCHR BEAT B0 B 0 A4 R T
i O Fh 24 £ (IR 03 SR T G 1 28 K 15 e KT

WF5E A B, AL A i B 43 J8 B R X 5 2 L R RR
MR ZER P  RR S, X TR S TR YK
I 1] KT AR e i 1A A B TS G DL X 4
J& ) E AR AR A O A ST R B b 2 4
JB B e R T AR R 2 A A RN R
XoF A [) 288 J31) i 5 Jem 1 W WS EL A SRR SRR AR ) AR
K@Mt ERZ —, il e A & A KK, Y xF
] 1 FR R AL 5, D3 A E T AR SR B (B T ) A 2
il A O PR R MR B B PO R ORI 4R

T ARSI R 9 R 25 B TR IR A B OB e A
7, 15 YK e T A R G o 53 AR A b 2
T 75 Qe T St 3 W AE LAt v 25 B4 bt 77 A A
LA 25 R oy AME AR T B A J2 K8 4y 24 & IR IR
W T A A B T e, R AE R 2 ) A SR
B A I R A BR R B AE AR X D AR T AR
W B W 9 A 2 B [ R ) o s T ek
T BB R 7 i A R 25 B R IR AN [
7 M < S AT GRS AR AE 22 . XAl fE S
7 M ER 5 A (Bl 3 v G 9 YRR A G, [l
W5 24 1[G Y SO J e iE 25 DDA OG> B AE A
RWIR PN RER 5E S R Z TG G K s T H
il 7™ Mo [7) o 245 £ [R) 50400 5, 3l RE 5 DY 1] B IX 4 3
FIREE s BTG5 e 7 — YR AR o B 00 E 2R IR
Z— o R Wy i HE R A B 8, DO )1 B 7 B R R
LT RN Z B b S A R T RE X A
1Y e R s K RS e, R T AE AL AR N R
T R )R DN A R T R B A5 R Y1 2



B AR R
CHINESE JOURNAL OF FOOD HYGIENE

—1702—

202344 35 %4 12 1

- B T BORD AR S KU e . R LT
T S R [ P 7 2 TR IR ) T ) R A R R
Aok A et e R, X T B I i X A 4 A
TR, BB IR A AR S R R T
X2 WA 5 55 Ah X B X R B8 AE i 25 0 Tk Fn gk
b Az 7 5 B v T AR R R A 2 nT RE R i AR
e B R 2 = (AR R AR
FEYA A SCHR T R B AS [ 7 b 1) 24 £ [ U 4 Jo R
AR 25 SR K, AR 1% T 4 J 2K ) OF OR — B,
3 N T 7 M 24 £ TR 35 4 5T AN [ 28 ) G D T e AR
P AR, 3BT 25 RALHI P 7R 4% 77 b 245 £ W)
TR I 5 4 R S e I O L S BB T OEA0 45 b 24 £ )
U5 I 5 i AR 45 o

AW ST X 9 Fh 24 & W R A T b Ak 275 gL O
T Meta 5387 M 20 4R IR IERFR R W CT
FEAROE (B R R AE S v Ak 25 5k B Y A .
R (R KRR PUTE S SR R A i 5 R 2 TR
TR 0 A% 245775 Y LU BILE S AU HU48 TR 28 A Bl
WA 2y o, b 45 13 FhAS AR 2h . BF T4
JE R AR AR R R R DA AE A 2595 e ol =, P T
Z: F RN AH BT HoAth 3 Fh 245 &[RRI, A5 HL AR
2y [n) AR G L e R s R PR S R
K AR AT et A VLA B A IR, MU S
IR R A% 2 00 28 5 i e v, %o Mg i Ak 24 o 5 T i
AP HAEENE, S LG YK
ik 103,00 pe/ke, KB & HEES SR M L& 2
T B A ) N T LA SE T . AR S R 2y & R R
Yy ot S A AR AR A 2 s e 5 R EE

H T, 9 A2y & [ R 9 5 A LA AR 7 O A AEAS
S X R TR A R TR, R R R
AR A A W T OB A AR U
B2 S8 5] 9 i 24 £ [7) I8 ) oA k£ o e FH B, A LY
T A v 24 bF 245 FH 4 9 2 o B K, T 2 ARV [
T A Ak R A T R B [ B 2
BREY) RS B XSRS 8 S
1A 2 4 A O bR o B (R B S ) E SR AT L
G ERIEY AR — AR &, WL %R
1 A2 U R P ) A B PR AR
I R | o ST F o B S i w118 o S o R S i
VI i) &R o EEFR Ay 25 R R 2% S o M ek 25 L o6
R X R TS e, i T i A
b B2 5 S R g T T b T 38 A B i

S % Uk
1] ok, 950555, B, 25 IR R IS R [T ], sh B
25,2021, 23(11): 1851-1856.

[6]

[10]

YANG G, SU F F, CHEN M. Origin and prospect of homology
medicine and food [J]. Modern Chinese Medicine, 2021, 23
(11): 1851-1856.

FARDET A, AUBRUN K, ROCK E. Nutrition transition and
chronic diseases in China (1990—2019) : Industrially processed
and animal calories rather than nutrients and total calories as
potential determinants of the health impact [J]. Public Health
Nutrition, 2021, 24(16): 5561-5575.

AR, XI5, HER, . e EgE @ amy]. e
2l 2014, 16(6) : 486-492.

XIAO W, LIU Y, XIAO P G, et al. The integration of food and
medicine: A new trend of health[ J]. Modern Chinese Medicine,
2014, 16(6): 486-492.

TR, ARG, RELE . R R S R IR S R
Z[J]. P E R EE TR, 2016, 26(11) : 547-548.

YU ZN, LIN SP, ZHANG H L. Present situation and thinking of
the development of medicine and food homologous products industry
[J]. China Health Care & Nutrition, 2016, 26(11): 547-548.
B, B, VB A, A KR SR 25 IR IR TR
T 2% (0 BUAR 55 % ST (7] 1P B2 25 R~ 2 4l 2021, 41
(5): 815-820.

HU S, WANG C, SUN G X, et al. Research on the development
status and countermeasures of medicine and food homologous
resources under the background of big health industry [ J]. Journal
of Traditional Chinese Medicine University of Hunan, 2021, 41
(5): 815-820.

HIGGINS J P T, THOMAS J, CHANDLER J, et al. Cochrane
handbook for systematic reviews of interventions version 6.2 [M].
New York: John Wiley & Sons, 2021.

HIGGINS J P T, THOMPSON S G, DEEKS J J, et al
Measuring inconsistency in meta-analyses[J]. BMJ, 2003, 327
(7414) : 557-560.

JAIN S, SHARMA S K, JAIN K. Meta-analysis of fixed,
random and mixed effects models [J]. International Journal of
Mathematical, Engineering and Management Sciences, 2019, 4
(1): 199-218.

BOWDEN J, TIERNEY J F, COPAS A J, et al. Quantifying,
displaying and accounting for heterogeneity in the meta-analysis
of RCTs using standard and generalised Q statistics [J]. BMC
Medical Research Methodology, 2011, 11: 41.

SPINELI L M, PANDIS N. Meta-analysis: Random-effects
model [J]. American Journal of Orthodontics and Dentofacial
Orthopedics, 2020, 157(2): 280-282.

SCHABO D C, ALVARENGA V O, SCHAFFNER D W, et al.
A worldwide systematic review, meta-analysis, and health risk
assessment study of mycotoxins in beers [J]. Comprehensive
Reviews in Food Science and Food Safety, 2021, 20(6): 5742-
5764.

X Yk gy . v 25 b b R 4 T e S OB SR SRR ()] BB OETE R
fHB, 2017(12): 96.

LIU J Y. Heavy metal pollution in traditional Chinese medicine

and its research review [ J]. Scientific and Technological Innovation ,
2017(12): 96.
Bh/NE, SR/, RS AR 2 b A R TS P IR Y Ge it



9 b 24 £ R U T R B R 2575 BRI Meta 23 AT —— LR, 45

—1703—

[17]

SrpT [ hE T 2528, 2008, 33(18): 2041-2048.

HAN X L, ZHANG X B, GUO L P, et al. Statistical analysis of
residues of heavy metals in Chinese crude drugs [J]. China
Journal of Chinese Materia Medica, 2008, 33(18): 2041-2048.
PR, R A, BT, & ARdUH X T =R 2 b
HaR/MAECERELHE RS HRE MR )] BE
WF5%, 2006, 35(4) : 459-463.

LI X W, GAO J Q, ZHAO J L, et al. Study on the baseline
contents and reference maximum limit standard of heavy metals
and harmful element of 23 Chinese herbs in Northern ChinalJ].
Journal of Hygiene Research, 2006, 35(4): 459-463.

B, R, R, &L FRE b 2 b T A R S Y B
AR BT HEWE LT ], w2y, 2014, 45(9): 1199-1206.
ZHAO L H, YANG Y H, HU Y C, et al. Current situation
analysis and countermeasures on contamination of heavy metal
in traditional Chinese medicinal materials in China[J]. Chinese
Traditional and Herbal Drugs, 2014, 45(9): 1199-1206.

BRUN L A, MAILLET J, HINSINGER P, et al. Evaluation of
copper availability to plants in copper-contaminated vineyard
soils[J]. Environmental Pollution. 2001, 111(2):293-302.
EFu, R, YT, A5 b0 xR AR KR E
5 0 Wy SR AL B B S R R LD ). AW E R SR R
2021, 27 (10): 1849-1863.

WANG Z C, CHEN M X, YANG Y X, et al. Effects of copper
stress on plant growth and advances in the mechanisms of plant
tolerance research[J]. Journal of Plant Nutrition and Fertilizers,
2021, 27 (10): 1849-1863.

RIEAR . 6 Flis HY b 25 b 8 4 35 4 B 2503 B 5 KU A BT
FLID]. BEARTE: PrdnER R, 2020

ZHU X D. Study on content, speciation analysis and risk assessment
of heavy metals in six commonly used Chinese medicines [D].
Urumgi: Xinjiang Medical University, 2020.

ZB/NDL, B, R IRAE, A5 R R] AL il 246 P R G R
L] NAAET, 2020, 49(17) : 96-97.

GONG X J, ZHAO C, LUAN Q X, et al. Determination of heavy

il

metal content in Eucommia ulmoides from different habitats [J].
Shandong Chemical Industry, 2020, 49(17): 96-97.

AR, XIS, Rk, &5 L ANTA) 7= Ml b 250 R, e
o Jm o t LEEIE [T ] AR, 2017, 42(4) - 39-43.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

WEICY, LIU X X, SONG Z F, et al. Comparative study on the
contents of heavy metals in Chinese herbal medicines from different
habitats and their cultivated soils[ J]. Journal of Northeast Agricultural
Sciences, 2017, 42(4): 39-43.

REHE, BE, KT, RRHOS T R M E
) P ACETER B I IE Y] I B, 2020, 38(1) : 66-69.
WU S H, YANG J, ZHU N, et al. Determination of heavy
metals and pesticide residues in six medicinal and edible herbs
from different cultivation regions[J]. China Industrial Economics,
2020, 38(1): 66-69.

Rl , S84, WRoEE, A5 )ALV )R X R £ 42 b Ph Cd fk
FIBEWEYARANET ] AT Y 5T, 2021, 50(3) : 43-47.
DU T, GUO J, XU Z Z, et al. Bio-availability of chemical
species with Pb and Cd contained in flying soil dust in west
Plains of Sichuan[J]. Industrial Minerals & Processing, 2021,
50(3): 43-47.

BRUN L A, MAILLET J, HINSINGER P, et al. Evaluation of
copper availability to plants in copper-contaminated vineyard soils
[J]. Environmental Pollution, 2001, 111(2): 293-302.
EF . S G V5 G SR BT (D] IR, 2019, 7(3)
181-185.

WANG N. Status of Heavy Metal Copper Pollution in Soil [J].
Hans Journal of Soil Science, 2019, 7(3): 181-185.

ST, XK, BT, S5 2y AMETEA T YRk B B0k
KA PR B BT HERELT]. R 2, 2023, 54 (2): 396-407.
DOU Y J, LIU H, LI X M, et al. Research progress on residual
status and risk assessment of exogenous hazardous substances in
traditional Chinese medicine [J]. Chinese Traditional and Herbal
Drugs, 2023, 54 (2): 396-407.

FE, SRR, UK, 5L VETES AR 2R BT
FE 25253k, 2022, 47 (6): 1433-1437.

LU H, JIAO H R, ZHOU B Q, et al. Research progress on
pesticide residues of Panacis Quinquefolii Radix [J]. China
Journal of Chinese Materia Medica, 2022, 47 (6): 1433-1437.
BARKEL , XA, 2Pk AE . 5577 5 Rheh 25 b HLSA AR 245 5%
B R[] F'{'J‘l‘lﬂ'%, 2019, 37 (4): 23-28.

HUX Y, LIUCY, LIK B, et al. Safety limits of organochlorine

BERELT].

pesticide residues in five kinds of Chinese herbal medicines

from Guizhoul J]. Guizhou Science, 2019, 37 (4): 23-28.



