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Risk assessment of specific heavy metals cumulative exposure to dendrobium officinale in nine
provinces in China
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Abstract: Objective To understand the consumption of dendrobium officinale, by residents in nine Chinese
provinces, and assess the cumulative levels of exposure related to four heavy metals (lead, cadmium, mercury, and
arsenic) in dendrobium officinale consumers. Methods Consumption data from nine Chinese provinces from 2019 and
2022 and a literature review were used based on a simple distribution model and the hazard index (HI) method to assess
the health risk of four heavy metals . Results Consumers mainly preferred dried dendrobium officinale (37.3%) and
commonly consumed it by brewing tea or cooking soup. The average value of a single consumption amount was 8. 2 g/person.
Fresh dendrobium officinale was consumed by 12.9% of the surveyed population, primarily through juicing with an
average single serving size of 30. 8 g/person. The exposure assessment results indicate that in the case of dendrobium
officinale (dried/fresh) , the exposure levels of four heavy metals exposure in dried products were consistently higher than
in fresh ones. Additionally, the average exposure level of lead (dried/fresh) was the highest; arsenic exposure levels for
different gender-age groups were above the health guidance value or 5% reference dose [ Margin of exposure (MOE>1) ].

Average lead exposure exceeded the standard (MOE>1), whereas the 95th percentile (P95) values exposure were below 1
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(MOE<1). Cadmium and mercury exposure levels are below the 5% health guidance value. The assessment results of

heavy metal exposure in residents consuming dendrobium officinale in different provinces indicate that residents in Jiangxi

Province have the highest levels of exposure to four types of heavy metals. The MOE values for high-end exposure to lead

in both Jiangxi Province and Zhejiang Province are less than 1. The cumulative assessment of 4 elements indicates that the

HI values for consumers of dendrobium officinale are all less than 1. Conclusion Consumers of dendrobium officinale in

China have low health risks associated with arsenic, cadmium, and mercury exposure. However, individuals with high

food intake individuals should pay attention to the health risks associated with lead exposure.

Key words: Dendrobium officinale ; heavy metal; food contamination; exposure assessment; cumulative risk assessment
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Table 6  Exposure of four heavy metals to dried and fresh of dendrobium officinale/( pg/kg* BW)
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Table 7 Exposure of four heavy metals and health risks through dried dendrobium officinale in 6 provinces and cities of China
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X N ' .

/% FHEFERE/(ug/kg'BW) MOE P95/(ug/kgBW) MOE FHZEFTEE/(ne/kgBW) PTMI"/% P95/(wg/kgBW) PTMI'/%
Ll 0.93 0.000 9 166.67 — 0.000 6 1.44 — —
LU 13.25 0.028 4 5.28 0.1129 1.33 0.0102 24.49 0.040 5 97.24
Wit 28.81 0.009 0 16.67 0.036 7 4.09 0.007 3 17.53 0.029 8 71.55
TR 49.88 0.000 7 214.29 0.002 2 68.18 0.000 9 2.16 0.002 8 6.72
Fizy:s 4.03 0.000 3 500.00 0.001 4 107.14 0.000 7 1.68 0.003 0 7.20
) 2.25 0.000 7 214.29 0.003 2 46.88 0.000 6 1.44 0.002 8 6.72
S & i =

/% FHEREFEE(ue/kg'BW) MOE P95/(ng/kg:BW) MOE “F¥jZEfEm/(pne/kg:BW) TWI/% P95/(ng/kgBW) TWI'/%
B 0.93 0.004 1 14.63 — 0.000 2 0.70 — —
LU 13.25 0.041 3 1.45 0.164 2 0.37 0.003 7 12.96 0.0147 51.49
Wit 28.81 0.035 4 1.69 0.144 7 0.41 0.001 9 6.65 0.007 8 27.32
T/ 49.88 0.008 4 7.14 0.027 2 221 0.000 7 2.45 0.002 3 8.06
Gy 4.03 0.002 2 27.27 0.009 6 6.25 0.000 2 0.70 0.000 8 2.80
] 2.25 0.001 9 31.58 0.008 5 7.06 0.000 9 3.15 0.003 9 13.66
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Table 8 Exposure of four heavy metals to dendrobium officinale (dry) in different age groups consumers and their healthy risk

\, it it
}\ﬁ le [ N =N 7 5 A B
/% MOE  P95/(pg/kg*BW)  MOE PTMI*/%  P95/(pg/kg*BW) PTMI'/%
(pg/kg*BW) (pg/kg*BW)
18~59% % 30.21 0.0113 13.27 0.054 7 2.74 0.0039 9.36 0.0190 45.62
18~59 %4 40.43 0.013 8 10.87 0.065 0 2.31 0.004 8 11.52 0.022 6 54.26
>60 % % 13.09 0.007 1 21.13 0.0330 4.55 0.002 5 6.00 0.011 4 27.37
>60 % 1 16.27 0.009 6 15.63 0.037 7 3.98 0.003 3 7.92 0.013 1 31.45
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N I R/ RSSE NSy
I/ % MOE  P95/(pg/kg:BW) MOE TWI'/%  P95/(png/kg*BW) TWI'/%
(pg/kg BW) (pg/kg BW)
18~59% 5%  30.21 0.023 3 2.58 0.1129 0.53 0.000 9 3.15 0.004 3 15.06
18~59% 4 40.43 0.028 6 2.10 0.1343 0.45 0.001 1 3.85 0.005 2 18.21
>60 % 13.09 0.0147 4.08 0.068 1 0.88 0.000 6 2.10 0.002 6 9.11
>60 % 4 16.27 0.0199 3.02 0.077 8 0.77 0.000 8 2.80 0.003 0 10.51
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Table 9 Exposure of four heavy metals to dendrobium officinale (fresh) in different age groups consumers and their healthy risk
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18~59 % % 30.70 0.9x107? 161.29 5.2x107? 28.79 2.8x107° 6.70 15.6x107° 37.50
18~59% 4 40.93 0.9x107° 163.04 3.6x107° 41.90 2.8x107° 6.67 10.7x107° 25.79
=60 % % 11.16 0.3x107° 600.00 2.6x107° 57.69 0.8x107° 1.80 7.9x107° 18.87
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18~59 % % 30.70 7.3%x107° 8.22 40.8x107° 1.47 0.7x107* 0.25 4.0x107* 1.40
18~59 % 4 40.93 7.2x107° 8.33 28.1x107° 2.14 0.7x107™* 0.25 2.8x107* 0.96
=60 % 5 11.16 2.0x107° 31.58 20.5x107% 2.93 0.2x107* 0.07 2.0x107* 0.71
=60 % 4 17.21 4.4x1073 13.79 21.1%107° 2.85 0.4x107* 0.15 2.1x107* 0.72
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Table 10 Cumulative exposure results of four heavy metals in

different dendrobium officinale consumers(HI)

NHE HQ HQ HQ HO & HI
18~59 % 53 0.08 0.09 0.39 0.03 0.59
18~59 % 4 0.09 0.12 0.48 0.04 0.72
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