B AR R
—60— CHINESE JOURNAL OF FOOD HYGIENE 20254F5 37 B 1

R, W v 15
A TR KRR E DL KU, DX 399 G 0 B SR B 2% i XU VP A

EEARLFRRARTRE, IS, R R L, R AR R R R,
Re AR, aicd, &%
(1. ZHEALN AT EEEN R L2 ERELRE , ZHAAMAGEHN P (ZFEFPEFR¥KR), =% R
650022;2. #LEEK Z AP R B, ML F2% 314006;3. BEX LB LARNRIFHEF O, FPEEFHF
BEZAUFET, EXILEBRERC R XA RNRIFFEALRLE, X 100022)

i Z:BM THREHATERRTFELRALAFFTEKT FELABRRERTR@EERNL., FiE AR
2021 4 KRR Yl 403 2017 FR AR EFRE R B ASHB, RALAFFLEBAFNET 20T LBHA®
R FaFR2E, RAMERE &, T ERRARARELAREFHRERTE, O FLE 4 45 & A,
) ZRAH A R B E G CRBEF IRk RHRre BEA FE R RS RKEAPE AARYE), 2 FERTEY
HEBERAERF  AFERLRFRLEN AT HBRLERETKREZ OGN IREA S RIS S & A
EREFELBELERNS, GR RARRTTRELEPRBEGERTEKFHEMA, SEAFFLNRRT
HWhn B BRRP AR T HRE T B RER FERAYIKT 5% R E 2 (P, AEZ) bR FHE
WoAE h 8.88%; 4509 FH R ENKTF B FHREEKFFZHEEKF MOELH KT 20,4545 & K E K -F MOE
BT 20, F5lRELE, EEBAEFAT B ARKFHORBTIRE THEIfRSERLIBEEF S ARD
A5 A 4 0.02%.0.01% #2 0. 01%; 1 L R EIF SR E 7, T A RBG—BRABEERFFHERABEERE
b AR AL AR T 5% R AR AT AR, ik —REAUT AR A RAREENGE 45 B8 B Bk
BR Y KGR ABEE R R BAK, E LR R RS REARRFLGERRE .,

KR Rk £ 5; RBAEG,; 5K, RRTFE

PESES:RI55 X ERFRIZAD : A X EHE :1004-8456(2025)01-0060-10

DOI:10. 13590/j. cjfh. 2025. 01. 009

Analysis of common risk factors and dietary exposure of Gastrodia elata B1. sold
in Yunnan Province

DONG Haiyan', XU Xiaohui’, ZHANG Lei’, HU Wenmin', CHEN Liuping', ZHU Xiao', RUAN Yuan',

SU Weiwei', ZHAO Xiaohui', CAI Qiang’, MIN Xiangdong', BAO Huihui’, LIU Zhitao'
(1. Yunnan Provincial Key Laboratory of Public Health and Biosafety, Yunnan Center for Disease Control
and Prevention (Yunnan Provincial Academy of Preventive Medical Sciences), Yunnan Kunming 650022,
China;2. Yangtze Delta Region Institute of Tsinghua University, Zhejiang Jiaxing 314006, China;3. China

National Center for Food Safety Risk Assessment, Chinese Academy of Medical Sciences, NHC Key
Laborarory of Food Safety Risk Assessment, Beijing 100022, China)

Abstract: Objective To analyze the pollution levels of common risk factors in Gastrodia elata B1. sold in Yunnan
province, and to evaluate its dietary exposure levels and health risks. Methods Using the risk monitoring data of
Gastrodia elata B1. in 2021 and the consumption survey data from the main production areas of Gastrodia elata B1. in
2017. Single factor pollution index and Nemero comprehensive pollution index were used to reflect the pollution levels of

risk factors. Probability evaluation method was used to calculate the exposure levels of common risk factors in Gasirodia
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elata B1, including heavy metals(lead, cadmium, mercury, arsenic, chromium), sulfur dioxide, and pesticide residues
(difenoconazole, propiconazole, procymidone, metalaxyl, prochloraz, bifenthrin, cyhalothrin). The total dietary
exposure levels of contaminants were comprehensively considered, referencing the Codex Alimentarius Commission’ s
identification of significant contributions to total dietary exposure. The potential health risks were assessed . based on the
proportion of corresponding health guidance values or benchmark doses. Results The overall pollution levels of common
heavy metals and pesticide residues in Gastrodia elata B1. were relatively low. The average exposure levels of cadmium,
total chromium, total mercury, and sulfur dioxide caused by the consumption of Gastrodia elata Bl. by the general
population are all less than 5% of the health guidance values; The high exposure level (P, value) of cadmium accounted
for 8. 88% of the health guidance value; MOE values for both the general exposure level of lead, the general and high
exposure level of total arsenic were greater than 20. However, the MOE of high exposure level of lead was less than 20,
which health risk requires attention. Under acute exposure conditions, The ARfD values of acute exposure to
difenoconazole, metalaxyl and prochloraz caused by consuming Gastrodia elata B1. were 0.02%, 0.01%, and 0.01%,
respectively; The results of chronic exposure assessment showed that the exposure levels of the general population and high
consumption population to the seven pesticides accounted for less than 5% of the health guidance values, indicating
relatively low health risks. Conclusion In general, the health risks to the consumer population caused by exposure to

lead, cadmium, total chromium, total arsenic, total mercury, and pesticides from consuming Gastrodia elata B1. are

relatively low ; In high exposure situations, attention should be paid to the health risks of cadmium and lead.
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Table 1

Detection limit and quantification limit of indicators in Gastrodia elata B1

i H KPR/ (mg/kg) EHBR/(mg/kg) I H it BR E 4 PR
2R ik HY A s 0.000 3 0.001 Pb/(mg/kg) 0.004 0.012
BN 0.000 3 0.001 Cd/(mg/kg) 0.003 0.009
Ji§ 25 A 0.002 0.006 M Cr/(mg/kg) 0.01 0.03

e R 0.000 3 0.001 H Hg/(mg/kg) 0.003 0.009
156 R 44 Tk 0.003 0.01 i As/(mg/kg) 0.004 0.012
ST U 1R 0.01 0.03 TR/ (g/ke) 0.001 0.003
DK i Iz 0.000 3 0.001 — — —
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Table 2 Health guidance values for different risk factors

gl 5 H ADI B3 ARID KI5
R ik P B 0.01 mg/(kgBW) 0.3 mg/(kg*BW) EFSA
[EZNY 0.07 mg/(kg*BW) 0.3 mg/(kg*BW) EFSA
i 2 F 0.1 mg/(kg*BW) 0.1 mg/(kg*BW) JMPR
12y R 0.08 mg/(kg-BW) GB 2763—2021 0.5 mg/(kg*BW) EFSA
56 44 ik 0.01 mg/(kg*BW) 0.01 mg/(kg*BW) JMPR
SATE A R 0.02 mg/(kg*BW) 0.02 mg/(kg*BW) EFSA
DK i frie 0.01 mg/(kg*BW) 0.1 mg/(kg*BW) JMPR
Pb 1.3 pg/ (kg BW) JECFA — —
Cd 25 pg/(kg*BW) JECFA — —
ELR Hg 4 g/ (kg BW) EFSA — —
As 3 pg/ (kg BW) JECFA — —
Cr 0.3 mg/(kg-BW) EFSA — —
Jif — AR 0.7 mg/(kg*BW) JECFA — —
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Table 3 Overall situation of pesticide residues in Gastrodia elata B1
i it H BB By £t/ % FIMH/(mg/kg) P, /(mg/kg) P,./(mg/kg) fe/ME/(mg/kg)  FeRAH/(mg/kg)
Pb 100 100 0.339 0.285 0.750 0.071 1.260
Cd 100 100 0.206 0.121 0.558 0.047 0.799
TR B Cr 100 100 0.455 0.319 0.860 0.125 8.270
M Hg 100 0 0.002 0.002 0.002 0.002 0.003
B As 100 98.00 0.080 0.044 0.245 0.002 0.927
Pb 30 100 0.104 0.090 0.194 0.012 0.348
Cd 30 100 0.085 0.068 0.172 0.020 0.217
i KRR B Cr 30 43.33 0.017 0.012 0.041 0.005 0.047
M Hg 30 0 0.002 0.002 0.002 0.002 0.002
M As 30 16.67 0.003 0.002 0.006 0.002 0.007

4 RIRPE SR TG Y S A B

Table 4 Detection of heavy metals in dried Gastrodia elata B1

UUH RSB/ KHE/% PRI/ (mg/kg) Py /(mg/kg)

P, /(mg/kg) F/MH/(mg/kg) T AK(H/(mg/kg) FrMERR(H(mg/kg) HARE/%

Pb 130 100 0.321 0.271 0.745 0.030 1.260 <1.0 2.31
Cd 130 100 0.207 0.128 0.552 0.047 0.799 <1.0 0
B Cr 130 86.92 0.360 0.270 0.664 0.013 8.270 <1.0 3.08
B Hg 130 0 0.002 0.002 0.004 0.002 0.004 <0.05 0
B As 130 79.23 0.064 0.029 0.229 0.002 0.927 <0.5 1.54
S ORI R T R il 22 4 [ GEARME B P AR 24 B KR B R4 ) (GB
Table 5 Evaluation results of heavy metal pollution in 2763—2021) H 25 JH A Wy HH 56 0 L 5 AR R A B
Castrodia clata B1 PR 17 M ST, 55 MK BB B 25 Kk 2
BRFER BREFRER SETER SEIT R v v — N
T H B B R AT A2y Bk B AR P . AR R W R
: K PR B LR I T : \
Pb 0.32 s JBR T BT ARG I A 2 Rl 2R R AG Y o 5 03 T R BRAE
cd 021 by HOR H TR PRI K RO 3. 13%(5/160) , bR
B Cr 0.36 YA 0.30 G4 R NN o v O
HHe 004 s 20 AR A 1.25%(2/160) ;3 4 T K BRAE &
BAs 013 s R 1 TR PRI LG %l 1. 88%(3/160) , T FR ML % B

#o  TRIP ZEAHE L

Table 6  Sulfur dioxide content in dried Gastrodia elata B1

AR ;3 0T R BRER S R R R R R
1.88%(3/160) , #ikr 2 4y, bR % 1.25%(2/160) 51 {fy

o ke B E Py P,/ IR BRAE R K B A6 R 0. 63%(1/160)
mnE /7 R R/ % _ . N
(e/ke) % (g/ke)  (g/ke) AR 1O, BBREE 0.63% (1/160) ; Jif B A 1K 4 3G
130 67.69 0.11 0.19 0.03 0.47 e e
AT IR AR 1 (3R 8)
FT RIRA 24 5% B3 A I 155 1L
Table 7 Overall situation of pesticide residues in Gastrodia elata Bl
E4 i H B i 5 K th 2R /% ¥/ (mg/kg) P, /(mg/kg) P, /(mg/kg) H/IME/(mg/kg) HeARfEH/(mg/kg)
2 ik PR A 130 3.85 0.002 0.000 0.000 0.000 0.195
T R g 130 231 0.000 0.000 0.000 0.000 0.012
Ji A 130 0 0.001 0.001 0.001 0.001 0.001
TR IR R 130 2.31 0.002 0.000 0.000 0.000 0.166
56 44 i 130 0 0.001 0.002 0.002 0.001 0.002
AR 130 0 0.004 0.005 0.005 0.001 0.005
R fif i 130 0.77 0.000 0.000 0.000 0.000 0.037
24 Tik P A s 30 0 0.000 0.000 0.000 0.000 0.000
TN FRme 30 0 0.000 0.000 0.000 0.000 0.000
JEEA 30 0 0.001 0.001 0.001 0.001 0.001
it K JFR R 30 0 0.000 0.000 0.000 0.000 0.000
56 24 i 30 0 0.002 0.002 0.002 0.002 0.002
AT BR 30 0 0.005 0.005 0.005 0.005 0.005
R fif i 30 0 0.000 0.000 0.000 0.000 0.000

H TP 15 e 45 BOM N #2255 15 J 35 4L
T X R B — e 24 5k B M A R ok 2 9 e oK -
iAo Z2R R, KRR 2R I T BR e Y BRI |

TG EE R R EE 06 4 TR SRR T T Rl
A 25 5% B LN TS e R RO AR T 0. 6, AT %
4,7 PR 2GR R R N 2 in e R B
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Table 8  Overall situation of pesticide residues in Gastrodia elata B1

) P,/ P,./ e /IME/ e KAA/ bt BRAE / B

i H REGE/ B KR/ %  TIIH/(mg/ke) % ” HRFR /%
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

BN RN 160 3.85 0.002 0.000 0.000 0.000 0.195 <0.02 1.25
TN BRI 160 231 0.000 0.000 0.000 0.000 0.012 <0.05 0
Ji A 160 0 0.001 0.001 0.001 0.001 0.001 <5 0
R 160 2.31 0.002 0.000 0.000 0.000 0.166 <0.05 1.25
156 44 T 160 0 0.001 0.002 0.002 0.001 0.002 <0.05 0
AFHA R 160 0 0.004 0.005 0.005 0.001 0.005 <0.01 0
R fif i 160 0.77 0.000 0.000 0.000 0.000 0.037 <0.3 0.63

0.29, AT H Wy 7 7 A< 24 5k BRI TS e B O
(£ 9).
RO R HR BTN 45 2R
Table 9 Evaluation results of pesticide residues pollution in

Gastrodia elata B1

5iA A TG AT YR A5 LA T e AL
) B BOPMAR 4K A 4
PN 7N 0.10 s

N I me 0.01 Zh

JE A 0.00 Gl

HRER 0.04 ey 0.29 g4
TR 25 TR 0.02 ey

ST R 0.40 U4

Ik i frie 0.00 U4

2.4 THPIRGLIE A S

WA 25 B A KRR 3277 X 7 AHE 506 A, 31
264 N, 2otk 242 N BRI 1.09:1, 6 &
ANFHAE RSBy 3~93 % 5Lk 18~59 B AFF R £, i
69. 57%(F 10) o BLIA XS G IR BT Ry 55. 17 ke
£ FH KRR AF B 30 Ry 2~40 4F 98 A AR KRR
N 97.43% , Horh T RRE A 0. 40% , 8 KR &
FH2 96. 64% , KR i B 3 2. 4%, 8RR E
FH 42 K RT3 0 1 KR, 493 44 KRRk He il i £
HERNEGH T RIEEHEEES 0.01~87.19 ¢,
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Table 10 Consumption characteristics of Gastrodia elata B1

TES /N

4 7 % hi ke /%
3~5 8 10 3.56
6~13 28 20 9.49
14~17 21 9 5.93
18~59 174 178 69.57
>60 33 25 11.46
At 506 100
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Table 11 Assessment of dietary exposure to heavy metals and sulfur dioxide in Gastrodia elata B1
INii T oW BEEI(95%CD /[pg/ (kg BW-d)] TG SRS H {0/ (pe/ (kg BW)] S EHEFEILH/%  MOE
Cd T8 0.018(0-0.122) 25(PTMI) 2.16 —
M Cr FHE 0.023(0-0.143) 300(TDI) 0.01 —
M Hg SFME 0(0-0.001) 4(PTWI) 0.00 —
— MR
Ph -2 0.027(0-0.176) 1.3(BMDL,) — 48.15
&L As FH{E 0.004(0-0.029) 3(BDML,,) — 750.00
THeE CFE 0.007(0-0.060) 700(ADI) 0.001 —
Cd P, 0.074 25(PTMI) 8.88 —
B Cr o5 0.089 300(TDI) 0.03 —
. & Hg P, 0 4(PTWI) 0.00 —
SRR PN
Ph P, 0.106 1.3(BMDL,) — 12.26
M As P, 0.017 3(BDML,,) — 176.47
AR P 0.032 700(ADI) 0.005 —

T8 PTMI 5 5 A SR BEARE s TDLR & H AT 52 5 A s ADL A 4 H AR 4 S AL 5 BMDL g S 53] ] {5 BR A T BRAE
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Table 12 Assessment of acute dietary exposure to pesticide residues in Gastrodia elata B1

Tt H I KB E a/(mg/kg) Py, IH IR /g S WA /[pg/ (kg  BW)] A5 H 4R /(mg/kg)  AMESE RIS L/ %
ATk F B 0.195 20.24 0.072 0.3 0.02
AR 0.166 20.24 0.061 0.5 0.01
Ik fif Jiz 0.037 20.24 0.014 0.1 0.01
13 RIRTA 25 5% 7 N B 2R S VAR
Table 13 Assessment of dietary exposure to pesticide residues in Gastrodia elata B1
Nl A2 5% 21 (95%CI) /[x107° mg/ (kg-BW/d)] B4 S8/ Img/ (kg BW)] i f R AR G LI/ %
PN 7N FHH 21.03(0.02~15.25) 0.01 2.10
T R - B {E 1.85(0.02~7.25) 0.07 0.03
Ji ) T {H 5.89(0.12~36.39) 0.1 0.06
— MR HRER FH)E 13.72(0.02~12.20) 0.08 0.17
I B4 TR - By{E 8.53(0.15~52.37) 0.01 0.85
SR A TR B 27.00(0.23~112.29) 0.02 1.35
Ik e Jiic - (E 3.55(0.02~6.56) 0.01 0.36
AT T ER P, 5.62 0.01 0.56
IER I Py, 4.35 0.07 0.06
Ji& A5 A P, 23.07 0.1 0.23
1o 2 R R P, 5.11 0.08 0.06
W TR 4 Wi P, 335 0.01 3.35
SR E A TR P, 86.47 0.02 4.32
Ik i Jfiz p 4.06 0.01 0.41
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