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WE A5 AEBMTRBAL, FLTERET, FETHHENELRET 79 $RIRAT Dendrocalamus
latiflorus FR L FH LIEA S, S ELE (4. 4R, 45) b2, ZRBTLEHAS P, A, 5452 T
R R A 38,6, 23.1, 30.3 mg/kg, HFB GB 15618—2018 474, AAFENH1H 100%. 93.7%. 96.2%;
AR HCER, RIEFRABRE AR A R BIF RIS E 84.8%. 10.1%. 5.1%, FFiFg
REFEMR, RAFHRTE, A, B4 FHMERARA 019, 3.57. 0.054 mgkg, # M GB 2762—
2017 Ar v, %, ASEAFRESFN A 100%, 87.3%; RAAFEE R ERERT, RHAFPIFELETEE
BRAABE N SR A F 2T 2B BOAE S . 4R > 4=45.
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Assessment of Heavy Metal Pollution and Risks of Bamboo

(Dendrocalamus latiflorus) Shoots and Soils in Guangdong Province

LI Yixin XIE Guijun LI Lamei CAO Yongjian LI Xingwei

(Guangdong Academy of Forestry/Guangdong Provincial Key Laboratory of Silviculture, Protection and Utilization, Guangzhou,
Guangdong 510520, China)

Abstract We have analyzed heavy metal (chromium Cr, copper Cu and lead Pb) contents of 79 bamboo
(Dendrocalamus latiflorus) shoot and 79 soil samples which were collected from Jiedong county, Yingde city and
Qingxin district in Guangdong province. It turned out that the average values of Cr, Cu and Pb in soils were 38.6,
23.1 and 30.3 mg/kg, respectively, with qualification rates of 100%, 93.7% and 96.2% according to GB 15618—
2018. Nemerow multi-factor pollution indexes indicated that soil samples with levels of clean, alert limit and
mild polluted accounted for 84.8%, 10.1% and 5.1%, while no moderate or severe polluted ones were observed.
Average values of Cr, Cu and Pb contents in bamboo shoots were 0.19, 3.57 and 0.054 mg/kg, respectively,
resulting in qualification rates of 100% for Cr and 83.7% for Pb referring to GB 2762—2017. Target hazard
quotients demonstrated that the three heavy metals posed no health risks to adults. The bamboo shoot samples
exhibited stronger absorption capacity for Cu from soils than for Cr and Pb.

Key words bamboo shoots (Dendrocalamus latiflorus); soils; heavy metals; Nemerow pollution index;
target hazard quotient (THQ)
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Table 1 Relations between pollution index and pollution level

VEYLFEH

SRERLP P<07 0.7<P < 0.07 1.0<P < 2.0 2.0<P < 3.0 P>3.0
Pollution index
TS YRR oy R AE REE YL MR s gL GG
Pollution level Clean Alert limit Mild Moderate Severe
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Pb 43451124 0.003, 0.04. 0.003 5 mgkg/ K "', BW
RN R, AR 61.75 kg™ AT, M AEEL
SOV ], B30 4, B 10 950 K MO

P 2P 4 8 ks Y A AR G
KA HAMEE RS TTHQ, HE AT .

TTHQ =) THQ

THQ 5 TTHQ {E K, RIS Y3 Ak
RS, /N 1, Ui R AR B
RS, RO A
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SEAE YR N SR AR i SR Y AR K
T ERE SR &R E, AREY X+
Heh ) T 4 JE RIS R T IcRE ), HO PR
B2 Wk

Cw
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C+

Ho, Cup Y E &m0 T (my
kg), CATIERIZESENEE (mgkg ).

BCF Tk, R WIRE YR 4 858 v i 4 ) i Wi
AE 7

2 ZBR5HH
21 TEHRMNESESE

TR A SERE ALY pH, Cr. Cu. Pb SrHHHEN 4N
F2 FRe PERAE AR LR pH 40 T 3.8~7.3,
FHME 45, STRERE T R T RME (4
e, ) Pag g, 79 MRS HACE 2 MEER
pH>7, AR RME, =i +3E pH LR E 2R,

R RIREEY R GB 15618—2018 1
BB R “Hofh” e M XU R e (B, AR i
B BRIA AR R 100%.  Hop i K (H 103 mg/kg,
/IMH 1.94 mg/kg, FARFH(E 38.6 mg/kg, KT
S A R (PE) P57, 3 mg/kg 1)
IR EIEE S Sl 43.25 mg/kg, S HLER S
T > S > AR, AR S KOS ) i
AEZER (P<0.05).

R T R BARIA R 93.7%, HiRK
{8 71.6 mg/kg, /M 1.78 mg/kg, A T-HME N

2 ERFRTENENER

Table 2 Test results of soil samples

B Cr i Cu 5 Pb
Tji H Ttem H . . .
P /(mg - kg") /(mg - kg") /(mg - kg')
475 Jiedong 43+0.1 150+13.1b 24.6+17.4 449 +254a
Y Yingde 4.7+0.9 439+ 18.8a 25.1+15.5 27.1+11.3b
I #T Qingxin 4.6+0.7 49.0+133a 20.3+10.3 235+850b
-1 Average 45+0.7 38.6 £20.7 23.1+143 303175
A AT R (P ED)
Soil environmental background value in / 57.3 20.7 23.5
China (median)
JUIRAR LI A (L1, P{E)
Soil environmental background value in 4.8 43.25 14.38 34.38
Guangdong (red soil, median)
pH=<55 / 150 50 70
<
Limit value 6.5<pH < 7.5 / 200 100 120
pH>7.5 / 250 100 170

e WSV E T EAR IR ZFHEARE (P>0.05), FHARFRZERMERE (P<0.05).
Note: data with the same letters are not significantly different (P>0.05), while data with different letters are significantly different

(P<0.05).
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Table 3 Contents of heavy metals in bamboo shoots samples
SRAEEHLIX. Sampling site # Cr i Cu % Pb
&7 Jiedong 0.27+0.05a 2.78 + 1.89 0.051 +0.035 ab
HLAE Yingde 0.16+0.08 b 4.38+2.74 0.033+0.008 b
%3 Qingxin 0.18£0.07b 3.32£2.54 0.076 + 0.069 a
S Average 0.19 = 0.08 3.57+2.53 0.054 +0.049
PR {H Limit value 0.5 / 0.1

T [RSVEERE S SRR R 22 AR B3 (P>0.05), FREAFZRRZFMERE (P<0.05),
Note: data with the same letters are not significantly different (P>0.05), while data with different letters are significantly different

(P<0.05).

23.1 mg/kg, T4 E AT S {H 20.7 mg/kg
25 A S S 14.38 mg/kg, B4R, BEfE
S3A 3 HEUCRN 2 Stk R BR A, A T
MHEK B 15.0% . 6.9%. 45 Ho P35 & & Sl >
AR > B, KR, TREXER.

IR RMARIARR R 96.2%, HitRR
{H 114 mg/kg, f/MH 8.80 mg/kg, A F-IME N
30.3 mg/kg, T4 E BT FHE 23.5 mg/ke,
T TR R AT 5U{H 34.38 mg/kg. #ARA 3
e R A, 5 T IHE R Y 15.0%, 45 HbF-
Biori: R > 0 > . WA S EKF
55 Wik A 2% % (P<0.05 ),

3 R 4 JE o i 0RO bR R 25 S IR
e 4B > HEAE > TEH, UL AR R T R
BEONBSHL, SAER, W IR 22 SR
22 MMEFHRNESERE

JIERRAT SRR S B4 . L A S E AN SR 3
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JH GB 2762—2017%" “i B =g s . A
FREEES S, ShrEILAE 1,

JRRAY S it B i SMAGA AR 3R 100%, Hirpi
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9 0.19 mg/kg. 3 ANHLX A EEEARIUT M. 48
IR > R > SR, SR ARIRRAT S 0K 5 5 A
Hu XA B 25 (P<0.05),

N iEdrQualified I BEFRAE HExcess multiple<1

100 - I FRfE $Excess multiple>l
80 4
60
40 A
20
0_-

HCr #iPb #Cr #Pb HCr #iPb
% Jiedong HfMYingde  {#HiQingxin

B 1 EtRMIEEEBREXRER
Fig. 1 Qualification ratios of heavy metals in bamboo shoots
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#HCr  #iPb
SEHjAverage

RAT SRR R S i K AE 11.8 mg/kg, H/IMHE
0.79 mg/kg, HEARF-HI{E Ny 3.57 mg/kg, KT GB
15199—1994 (£ il FPAR BR 2 T A=A ) B g i
HAH 10 mg/kg, (HiZbrfECF 2011 4 1k, KL
AT IRFR R, 3 MBI A EEIT A . el >
AT > AR, SHURPT KR B E 2 R

JRATY SRR b A B B VAR TR AR R 87.3%, ol
KAE 0.29 mg/kg, He/ME 0.03 mg/kg, AEF-IE
9 0.054 mg/kg, HriaARA 3 HUGHIREE 1 £%
DI, A TR R BOR ) 15.0%; WHiA S bk
FRELE 1 A5, 2 SUGHERREAE 2 f5 04, 433
HFRGHE IR 16.7% . 6.7%. 3 ASHLIX (- Y {E = %
MR e 5380 > 75 > Jofll, BB S H P
FRPT K Z B 2 225 (P<0.05),

R I8 25 R AT S5 G s AN S FR B Y DAAE, Hifh 4%
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Fig. 2 Pollution indexes of soil samples
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= 404
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204 A 0.026~0.23, HEAF-H4{E 0.045,
= Hb TTHQ % K fH 0.881, fx/IME 0.083, #
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r Cu comre- Cr Cu Pb compre r Cu Compre: r Cu Compre: N [URY e
o e ; e H] e WR, M2 ML REER (P>005), #IUE
#Jiedon Yiffiyingde {EHrQingxin “FIJAverage " NN
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Table 4 Target hazard quotients of heavy metals in bamboo shoot samples
FAEHL X Sampling site # Cr #i Cu #5 Pb 24 Total
J 7R Jiedong 0.000 53 +0.000 10 0.20 +0.14 0.042 = 0.029 0.24+0.15
HiAH Yingde 0.000 30 £ 0.000 15 0.32+0.20 0.027 + 0.006 0.34+0.20
15 #T Qingxin 0.000 36 + 0.000 13 0.20 +0.14 0.070 = 0.061 0.27+0.18
- Average 0.000 37 + 0.000 16 0.26 +0.18 0.045 = 0.041 0.30+0.19
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Table 5 Bioconcentration factors of bamboo shoots for heavy metals

SRAEEHLIX. Sampling site # Cr il Cu % Pb
578 Jiedong 0.039 +0.035a 0.22 + 0.26 0.001 5+£0.0014b
YLff Yingde 0.0040+0.0025b 0.31 £0.48 0.001 40 +0.000 48 b
W5 HT Qingxin 0.004 1+£0.0023Db 0.37+0.70 0.0041+0.0050a
15 Average 0.013 £0.023 0.31+£0.53 0.002 4 +0.003 4

T RSB R PR RR 22 R AR E (P>0.05), FREARFIRZRERE (P<0.05),
Note: data with the same letters are not significantly different (”>0.05), while data with different letters are significantly different

(P<0.05).
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