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Assessment of heavy metals potential ecological hazards of soil and health risk of bamboo shoots

REN Chuan-yi', CHENG Jun-yong? ZHANG Yan—ping', TANG Fu-bin", NI Zhang-lin', QU Ming—hua'

(1.Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, China; 2.Hubei Academy of Forestry, Wuhan
430079, China)

Abstract ; To investigate the potential ecological hazards of soil and the health risk of bamboo shoots consumption, the contents of five kinds
of heavy metals (Ph, Cr, Cd, As and Cu) in moso bamboo shoots and soil collected from eight producing areas in Zhejiang and Jiangxi
Province were measured by atomic absorption spectrometry, atomic fluorescence spectrometry and inductively coupled plasma mass spec—
trometry. The result showed that average contents of Pb, Cr, Cd, As and Cu in soil were 35.5, 47.5, 0.22, 8.5 mg-kg™, and 25.5 mg-kg™, re—
spectively. The highest content of Cd and Pb reached 54.2 mg+kg™ and 0.58 mg-kg™, which exceeded the limit value of LY/T 1678—2014.
The content of Pb, Cr, Cd, As and Cu in all bamboo shoots were within the ranges of 6.0~39.7, 9.0~105.4, 0.70~19.9, 1.4~4.6 pg-kg™ and
322.0~1 648.9 g kg™ respectively, which were lower than the threshold values of LY/T 1777—2008 and GB 2762—2012. The individual
potential ecological risk index of Cd was in the medium level of the risk, while the comprehensive potential ecological risk index of five
kinds of heavy metals was in low level. The accumulation rate of all five kinds of heavy metals in edible part of bamboo shoots was in low
level. The hazard index(HI) of five kinds of heavy metals through consumption of bamhoo shoots ranged from 0.059 to 0.57, which were
lower than the maximum allowance levels recommended by USEPA. Therefore, the intake of moso bamboo shoots would not bring risks to
residents.
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Figure 1 The distribution map of sampling sites
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Table 1 Standards for the grading potential ecological risk index of

heavy metals
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Table 2 The content of heavy metals in soil of the research area(n=3)

He AR

+HEE 4 )8 & /mg - kg

Pb Cr Cd As Cu pH
T4 27.7£0.9b 64.9+2.9h 0.10£0.01d 10.4=1.9ab 17.320.4b 4.7+0.5a
A 32.3£5.6b 23.8+2.8d 0.15£0.01d 4.8+0.01e 16.720.2b 4.7+0.3a
R 30.524.0b 52.623.8hc 0.120.01d 8.5+0.5¢d 14.6+0.2b 4.9+0.3a
P ;b L 31.2+1.8b 46.9+4.2¢ 0.150.02d 10.6+0.4a 24.3+2.2b 4.9+0.2a
TEA A 54.249 8a* 78.2+3.6a 0.58+0.06a* 9.1+0.4bc 24.8+2.5h 5.240.2a
2 46.0£8.3a 29.249.2d 0.3120.06b* 7.3+0.9d 44.6x16.5a 5.120.1a
FRF LU 28.520.8b 30.5+2.5d 0.13+0.01d 5.720.2¢ 18.4+1.5b 5.120.3a
S 34.020.7h 53.9+15.8hc 0.25+0.02¢ 11.20.6a 43.5+7.2a 5.020.2a
FHE 35.5 475 0.22 8.5 25.5 5.0
SO 15.2~75.3 18.0~57.0 0.06~1.03 3.1~14.7 10.3~73.5 42-~5.0
A 12 23.7+6.8 52.9+43.1 0.0720.06 9.2+7.9 17.612.9 —
e fH 2P 32.3+14.3 45.9+24.7 0.11+0.14 14.9+13.2 20.3+10.3 —
[{RSEaIEN 50 120 0.3 40 50 _
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Figure 2 The individual pollution index of heavy metal in soil
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Figure 3 The potential ecological risk (E; and RI) of heavy

metals in soil

As YA AR b i e 4l M (LY/T 1777—2008 )
FIED b 28 4 [ ZE AR R 5 Y R 2 (GB 2762—
2012) H Y FRAE I FR E R B AE Cu fYFRAE ) , o] 0

AT A TEDIRG R AF o Cu . Cr J& AR FT T A f
JLE, FHEA B AR T RY, i T AT % Cu
JCRBRELARUE, MELUAIBAT 5 Cu 7 B A X A
FEARRE N . AL E AT A AR Y R (R
3), ARG AT S 4 R S IS, T RE S AT X 5k
IR A G,
24 MEVNELREEERY

=Xt E A BN RS L ERIZ R SRR
—EM KR, B 4 7HLATH R As Cu Ml Cd 5+
BEHZOG R & i B E MR (P<0.01) , AT 45+ Pb Al
Cr 53z e R AR B E . YN E 4
JE& 1) RARAE T LU B REOR R (Y h TR &
WAZTGEA TP SR, BERBBE R, S4ERE
O e e I S A A B E L D O s Rl e Y
B K E/N R Cu>Cd>Cr>Pb>As, i Cu B R
IR, HUCH Cd, P EEREG R 3.3x1072 Fil
2.1x107, WWBEMFR LR BN  MAER AT Cd &
EZHCH 4.7x107°, W F Cd EERZECH 1.1x107,
B Cd BERECN 5.1x1072, HiEH Cd F4E 75
N 1.8x1072, ST, ANFREE 3N Cd &4 28
KEN /N Hg 5 B> BT 2> H S SR . &2 &
Bl 345K, Hoth 3 b FEEEG 7R Cd 5
e, HTEPESE Cd & FIi K F LY/T 1777—
2008 (HRRAA, BT X Cd RARRE T8I
2.5 MEPESE NFHERERKIENR

AR IR IF ST 45 51 B R AT S8 i 4 R o 3 7

R3 MEPEEEAIEGN=3)

Table 3 The content of heavy metals in bamboo shoots of the research area(n=3)

Hedh AR

PIHE G )R O /g kg

Pb Cr Cd As Cu
BET L 30.4+6.9d 90.9+12.9a 2.1+0.7cd 3.540.7ab 604.3x24.1ef
A 26.8+4.3ab 26.5+2.2b 0.75+0.05d 2.2+0.3bc 701.8+39.2de
T A 15.643.5bc 29.8+10.8b 1.820.4cd 3.4%1.3ab 343.1+21.6f
I g 7.9+1.8¢ 26.2+4.3b 2.6+0.9¢d 3.8+1.2a 508.9+97.2ef
ViZiL! 25.8+5.2ab 14.0+2.6b 14.0+5.2a 3.220.8ab 885.6+120.8cd
2R 21.9+14.2ab 12.122.6b 5.3x1.4bc 2.2+0.5bc 1 276.3£371.0a
FRF LI 9.4%1.0c 20.7+11.2b 4.420.2bcd 1.520.1c 974.9+104.0bc
Y 30.8+8.1a 19.7+14.8b 8.2+3.7b 3.420.8ab 1 166.1+28.3ab
FHIE 21.1 30.0 49 29 807.6
S W12, 26] 64.6 15.8 10.3 12.6 —
PR 100 500 50 50 —

TGRS E bR 22 F0R 5 = 1 B EE 1 RL/NER, S 2R < BB 2 A 08 s R IR — SN B AR i AR R A ORI 0L R & mEAR
)i X 2 [ 777 i P 22 57 (P<0.05) s BE N B & RGP 4 B4 Ji & TS L Pb . Cd Al As BRI AH 52 i i i 22 4 W (LY/T 1777—
2008), Cr BRIE(EHS % B L2 E KRR R i Y B (GB 2762—2012)
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Table 4 Correlation of heavy metals between bamboo

shoots and soil

LA FEZFIRUEC IEBR Cu MBREARE (AR 5T 25 R
78 Cu Xk AP f R XUBS: A 5, 8 4 Cu 1 THQ i

FIAF0.31, Ah, T H FAT S AR LB

N o LI FLAR R BBk B, T4 TR LB i 110 ik B
T a— 0;‘7 _SL ij;g 0‘; O(ffg R B 83725 T R A2 I 4 T P AR B 4
G oo ose 035 037 oss GERT AR RIPT S04 S S P48 FAR R 2
B 013 035 012 044r 05 BB 19 A B s SR E 5, ST S X
Cr 0.54%% -0.20 0.26 0.27 0.58:%* 0.67
Cd -0.013 0.38 0.20 -0.45%  (0.84%* 05
T 1R P<0.01 ZKF B AHE * 78 P<0.05 KF- R 3HX . 4;:
%5 NERESRRERY = ol
Table 5 Bioconcentration factor of heavy metals in bamboo shoots = 02*
HE)R %iij{% if'ijc{a; a‘%/l\{% o } ﬁ‘i < 5
St o ow AR ns AESH
Cd 2.1x107? 3.3x107? 5.0x107 %2; J%gﬂ Ej@é{l %gﬁ m@/? Z}gﬁ: j,igg r%gl
As 3.4x10™ 4.6x10™* 2.6x10™
Cu 3.3x107 5.3x107 2.1x107 0.67
0}
LY/T 1777—2008 5 GB 2762—2012 [R &L FI N, B 0-43
4R 2 AP RIS, T RE S e A AP R R 2 = |
WA= K e . B i ie B0
B E 4R A i R R R R Rt 0.2
6] £ H AR CRE B 5 5 R i A B0 ol ok 01}

- B S5 SA, #E1T BARIRUES: REC(THQ ) e Ak
f e fa E B CHD I I EE R I3 6 KA 4,

EARRESE 250 THQ S5R 8w, A E
G I8 T X A A B XU A0, 5 Rl 42 )8 THQ {H
BPINF 1 sl 7 AT A JE X B LB
{aHE XU IF 158 Cu>As>Ph>Cd>Cr, HARTRE £

K
TR4H
= cd

O Eor

1 As
4 AR EMESRRREERB HI
Figure 4 The heavy metals in bamboo shoots hazard index(HI)

B Cu

through consumption of bamboo shoots

*xo MERESEBIRR RS THO
Table 6 The target hazards quotients(TH(Q) ) of heavy metals in bamboo shoots

Pb Cr cd As Cu
PRI Lt W Lt W L WA L W L
wFE 1.9x107 8.3x10 1.4x10™ 6.0x10™ 47x10° 2.0x107 2.6x107 1.1x10™ 3.4x107 1.5x10™
AagHE 1.7x107 7.3x107 4.0x10° 1.7x10* 1.7x107 7.4x107 1.7x107 7.2x107 4.0x102 1.7x10™
BT 1.0x107 43x107 4.5x107 2.0x10™ 4.0x10° 1.7x10 2.6x107 1.1x10" 1.9x10° 8.4x10
KRS 5.0x10° 2.2x107 3.9x107 1.7x10™ 6.0x107 2.6x107 2.9x107 1.2x10" 2.9x107 1.3x10™
i i 1.6x107 7.0x107 2.1x107 9.2x107 3.2x107 1.4x10™ 2.4x107 1.0x10™ 5.0x107 2.2x107"
e HH 1.4x107 6.0x107 1.8x107° 7.9%x107° 1.2x107 5.3x107 1.6x107 7.1x107 7.2x107 3.1x10™"
TN 5.9x107 2.6x107 3.1x10° 1.4x10™ 1.0x10 43x107 1.1x107 4.9x107 5.5x107 2.4x10™
Y 1.9x107 8.4x107 3.0x107 1.3x10™ 1.9x107 8.1x107 2.5x107 1.1x10™ 6.6x107 2.9x10™
FHIE 1.3x10? 5.8x10 4.5x10° 2.0x10™ 1.1x107 4.8x10 2.2x107 9.5x107 4.6x107 2.0x10"!
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