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Evaluation of Health Risk of Heavy Metals in Phyllostachys edulis Shoot and

Planting Soil in Hunan Province
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WU Yao-xiang' , FAN You-hua®’
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2. Hunan Academy of Forestry,Changsha 410004, Hunan »China )

Abstract; To assess the correlation between the heavy metals in Phyllostachys edulis shoot (an edible
product in the market) and the soil in Hunan Province for the purpose of guarantee the quality and safety
of the shoot,a quantitative analysis of Cd, Hg,As,Pb and Cr was conducted in 80 shoot samples and 80 soil
samples collected from Yanling, Xiangxiang and Leiyang. Both the single factor and comprehensive pollu-
tion index of heavy metals in soil were assessed based on China national standard "GB 15618 —2018". And
then carcinogenic and non-carcinogenic pollutants were evaluated to discover the health risk of the heavy
metals in P. edulis shoot. The findings showed that the pass rates of Cd,As,and Pb contents in the sam-
pled soil which met the standard were 67.5%,96.2% and 77. 5% respectively. The comprehensive pollu-
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tion indexes of the three regions were 1. 183,1. 219 and 1. 475, respectively. The results also showed that
the soil were polluted to different degrees. Hg wasn't detected in the sampled shoot,but such heavy metals
as Cd, As,Pb and Cr were detected. And only one sample had excessive amount of Pb,and 98. 8% of shoot
met the standard in terms of Pb. Therefore,the correlation coefficients between the content of every heavy
metal in P. edulis shoot and the soil were low. Only As in shoot was positively correlated with that in the
soil of the corresponding producing area (P <(0. 01),and the correlation coefficient was 0. 606. The total
target hazard quotients of Cd,As,Pb and Cr in P. edulis shoot samples were 0. 377,0. 277 and 0. 118, re-
spectively. The quotients of carcinogenic hazard of Cd in Yanling, Xiangxiang and Leiyang were 7. 30 X
10°,8.45X10 ® and 1. 33X 10 °,respectively. To sum up,the accumulation rate of all five heavy metals in
edible parts of P. edulis shoot was in low level. There was no correlation between the content of heavy
metals studied in P. edulis shoot and the soil. The total target hazard quotient of five heavy metals through
consumption of P.edulis shoot was lower than the maximum level recommended by USEPA. Therefore,
the intake of P.edulis shoot will not bring risk to the health of exposed adult population. The carcinogenic
hazard of cadmium was acceptable.

Key words: Phyllostachys edulis shoot; planting soil; heavy metals; health risk assessment; target hazard
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Table 1 Heavymetal content in soil samples of Phyllostachys edulis shoot
R FEH X Cd Hg As Pb Cr Cu
REEHIX PR/ (mg » kg™ 0.24140.126"  0.144+0.105°  21.2+13.6"  61.54+15.1° 42.7420.6" 22.14+11.7"
JLH/(mg « kg D) 0.036 0~0.429 0.026 0~0.524  8.25~59.3 32.3~85.0 9.14~81.6  6.59~59.8
AEROD 60 100 90 70 100 100
ML MK FHE/(mg+ ke ') 0.15440.090 2° 0.1084+0.045 6° 11.8+2.46"  64.6412.7° 41.8+12.3" 29.9+5.10°
WWH/(mg - kg™ D) 0.047 8~0.410 0.049 2~0. 235 7.40~17.4 27.5~79.6 26.2~73.5  15.9~34.3
L =IO 100 100 100 70 100 100
RIMIX  SEE/ (mg + kg D 0.500+0.188" 0.130£0.028 0* 51.5432.0° 40.448.36"  74.2415.5* 28.6+7.01°
JEE/(mg » kg™ D) 0.230~0.840  0.080 0~0. 160 16.0~122 28.0~51.2  56.0~100.0  20.0~40.1
R EED) 30 100 100 100 100 100
BAEREOD 67.5 100 96. 2 77.5 100 100
T« RS BUH 5 AN TR R 8 28 5438 5% B 3 K (P<C0.05), F&RF .,
k2 EMNFESERE
Table 2 Eavy metal content in P. edulis shoot sample
SRAE M X Cd Hg As Pb Cr
B L IX. FHE/(mg + kg™')  0.014 540.010 0" A 0.000 840.001 2°  0.038 8£0.064 6*  0.093 7+0. 063 4°
JFE/(mg » kg™ D) 0.002 5~0.038 8 A 0~0.003 4 0~0.294 0 0~0.207 0
BHERD 100 100 100 97 100
R SEHME/(mg » kg ') 0.016 840.008 1" KA 0.001 740.001 8"  0.041 840.024 6° 0.127 040. 148 4*
W/ (mg - kg™ D 0.004 0~0.031 6 FAe 0~0.004 9 0.001 0~0.094 8 0.013 6~0.657 0
L =IO 100 100 100 100 100
R BH M X T/ (mg + kg D) 0.026 540.011 0" A 0.012 140.010 0  0.034 12£0.038 0°  0.070 540. 052 0"
JE/(mg « kg D) 0. 006 5~0. 045 2 A iy 0.004 4~0.037 3 0~0.100 0 0.018 9~0. 154 0
R EICP) 100 100 100 100 100
®3 ITESELSESTLEBHESLEENMNEXER
Table 3 Relations between pollution index and pollution level of heavy metal in soil
By R HCP) P<0.7 0.7<P<1.0 1.0<<P<2.0 2.0<P<3.0 P>3.0
+ s YRR &G4 LW AE TR YG Y S Y E5 Y
K4 EMEFHIESEETLEEY
Table 4 Heavy metal pollution index in planting soil samples of P. edulis shoot
i H Cd Hg As Pb Cr Cu Py
R 0.784+0. 422 0.110+0. 081 0.53040. 341 1.538+0. 377 0.285+0.137 0.442+0. 234 1.18340. 252
7 0.51474-0.300  0.0834-0.035  0.295+0.061 1.61540. 317 0.279+0. 082 0.597+0.102 1.21940. 217
FH 1.670+0. 625 0.10020. 022 1.2894-0. 800 0.57940. 120 0. 49620, 104 0.57020. 140 1.475420. 499
FHIH 0.88240.630  0.09840.057  0.588-0.548 1.37740. 510 0.325%0.139 0.53020. 185 1.2564-0. 318
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Table 5 Parameters for exposure evaluation formula
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Fig. 1 The single pollution index of each heavy metal and
comprehensive pollution index in planting soil

of P.edulis shoot
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Fig. 2 Contribution of each heavy metal to TTHQ
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Table 6 The exposure levels and noncarcinogenic hazardquotient of heavy metal in P. edulis shoot

SR i X Cd As Pb Cr
BEREHIE/(mg kg ' o d D) 0.001 0. 0003 0. 004 0.0015

A B b X 4R H #5 5 (CDD 0.045x10 * 0.003Xx10* 0.120%x10* 0.290Xx10*
H #5 XK R 5 (THQ) 0.045 0.009 0.030 0.193
S H AR R RE(TTHQ) 0.277

2 M X 4| H 4% 58 7 (CDD 0.052x10* 0.005x10 * 0.129%x10° 0.005%10 °
H b5 AU R B (THQ) 0.052 0.018° 0.032 0. 004
BHFRRAR R (TTHQ) 0.118

R BH 4 X #H A JE H A5 & (CDD 0.082x10 * 0.037x10* 0.105x10 * 0.218x10 *
H AR KR R B (THQ) 0.082 0.124° 0.026 0.145
S H AR KU RE(TTHQ) 0.377

F®7T EMFCIESERBENERZH
Table 7 The carcinogenic hazardquotient of heavy metal

in P.edulis shoot sample

RS EY R HIX & X 2R BH H X
e g 22 K . 1,

ﬁtf:ifi%z/(kg d 0 38

mg )

H4 S A #Ea (CDD 0.019 0.022 0.035

g WU R 7.30X10°°% 8.45X107°% 1.33X10°°

FEHL R As B AR E (P <0, 01) IEFH G, A
KEEN0.606; M MWEMFREER Cr &8 5X
N 77 b R Cr & it 52 35 (P <70, 05) IEAH G, I
At Hby X Ay 55 v O B G Jm T R % e 5 M A

MG E M) & BN B EA e A,
%8 iiﬁiﬁﬁn%@i—'ﬁ%ﬁ?ﬁﬁiiﬁﬁ
TLE S EM Pearson XS

Table 8 Pearson correlation analysis on content of heavy metal

elements in planting soil and P. edulis shoot

Tl IX T A 5 5 7 B R T R

T e P3¢

P B HLIX 2 Hb X R BH b, X
cd 0.057 0.271 —0.127
As 0.606" " 0.174 0.310
Pb 0. 242 —0.073 —0.730
Cr —0. 009 0.477" —0. 260

TE: o * MRHETE 0. 01 K-, = H1SGHEAE 0. 05 K-,
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