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Contamination and health risk assessment of dried bamboo shoots in

Zhejiang Province

ZHANG Youqing'?, LI Kaili', LIU Xingquan', WANG Zhaojun?, WU Jun®, LU Pin*

(1. Key Laboratory for Quality Improvement of Agricultural Products of Zhejiang Province, Zhejiang A & F University,
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China; 3. Lin’an Center for Disease Control and Prevention, Lin’an 311300, Zhejiang, China; 4. Jinhua Quality and

Technical Supervision and Inspection Institute, Jinhua 321000, Zhejiang, China)

Abstract: This study was conducted to determine the current level of heavy metal (arsenic, lead), sulfur diox-
ide and pesticide residue pollution risks with dried edible bamboo shoots in Zhejiang Province and to provide
hygienic standards. Dried bamboo shoots were collected at markets in Zhejiang Province from 2013 -2014.
Analysis included a comprehensive pollution index for harmful pollutants, a target hazard quotient (THQ), and
a human dietary intake risk analysis. Results showed no pesticide residues with an average content (in pg-g™)
of arsenic (0.09), lead (0.42), and sulfur dioxide (10.58). From the comprehensive pollution index, dried bam-
boo shoots (Phyllostachys edulis) were within safe levels. The degree of contamination for harmful substances of
165 dried bamboo shoots was Ph>S0,> As. The THQ revealed the possibility of human health risks with max-
imum levels of As and Pbh. From TTHQ, dried bamboo shoots may have a negative impact to the human body.
The human dietary intake risk analysis showed that overall, dried bamboo shoots were safe in Zhejiang except
resident exposure of Pb beyond recommended limits only in a few areas. [Ch, 7 tab. 22 ref. ]
Key words: dried bamboo shoots; Phyllostachys edulis; heavy metals; sulfur dioxide; risk assessment
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Fg w7 AR R AR AR BRI

2 HR 54

21 EETHEEUR
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Table 1  Concentrations of heavy metals and SO, in bamboo products in different areas

WK R Aﬁﬂ‘/(ug-g") _— A’t’ﬁ/(ug-g") _— :’fkmj’ﬁ/(ug'g") _

O (i b o 22 FieAiR (=N g A7 1 22 O 0 7 22
N T 38 0.00~1.38 0.20 £ 0.32 0.00~15.07 0.73 £ 243 0.95~29.00 10.77 + 6.89
T 16 0.01~0.15 0.07 + 0.04 0.03~0.91 0.39 + 0.31 7.60~18.00 12.84 + 3.54
TN 17 23 0.02~0.15 0.06 + 0.03 0.02~0.99 0.35 +0.28 1.00~28.00 6.83 + 6.32
4AET 11 0.01~0.28 0.06 + 0.07 0.00~0.99 0.28 + 0.36 2.00~21.00 11.13 £ 5.55
2400 22 0.02~0.13 0.07 + 0.04 0.05~1.00 0.35 £ 0.25 0.96~21.00 9.53 + 5.14
=L\l 10 0.02~0.05 0.04 = 0.01 0.00~0.98 0.18 + 0.30 4.80~22.00 11.05 + 5.65
EA T 8 0.02~0.12 0.07 £ 0.04 0.02~0.95 0.52 + 0.34 3.20~23.00 13.56 + 8.24
N T 18 0.00~0.08 0.04 + 0.02 0.00~0.93 0.25 + 0.24 0.86~23.00 8.77 + 6.84
T 7K T 19 0.01~0.25 0.06 + 0.06 0.03~0.62 0.33 £ 0.17 1.50~24.00 13.92 + 7.00
JSEIN 165 0.00~1.38 0.09 + 0.17 0.00~15.07 0.42 + 1.19 0.86~29.00 10.58 + 6.49

22 EHETHEFTURITHRTM

i (DM (Q2), HRMBIAFMX BFH T & A TV A5 R 8O . K 2 g AT
IR UM 7o, BN e g2 N M BN FTEE K SR ML B A TR BOA 2 B E G R A
TERACER TS Y, HERG R BER W L e G
23 FERERKKITMR

MR JA A B G40, BRI R B AT B SBAE . AR T2 E A M X
Z, ik 81.87 g-d, HRZHIMMKUCNIEAK . Zi2%. 524, &% W, fHil, T B, GM . W
AR S IX . HARE R 3,

o AR B TR A A B R > BP9 (R R R fE e B D 0.09/1.38, 0.42/
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Table 2 Single factor index and integrated pollution index of heavy metals and SO, of contaminated bamboo products

WK HLIGP 275 e 5 5L b g
fif i A AL
B T 0.40 0.73 0.05 0.59
TWT 0.13 0.39 0.06 0.31
N 0.12 0.35 0.03 0.27
GAET 0.12 0.28 0.06 0.23
P 0.14 0.35 0.05 0.28
=RA 0.07 0.18 0.06 0.15
T T 0.14 0.52 0.07 0.41
T P T 0.07 0.25 0.04 0.20
7K T 0.11 0.33 0.07 0.26
JEREN 0.18 0.42 0.21 0.35

x3 TRAMEHFEAANBERZTHENE

Table 3 Sample population intake
HARARE/ (g-d™)

e FEARRIE FieAic] g 7 U 22 P Pss Py
oM T 172 0.07~757.58 15.05 + 82.50 0.83 7.14 10.71
T W 56 0.83~75.76 23.08 + 29.24 7.14 25.00 75.76
e 208 0.07~454.55 30.96 + 81.21 2.50 21.43 75.76
il 7K 300 0.14~454.55 37.68 = 97.03 2.5 5.00 100.00
W T 66 0.07~150.00 26.69 + 44.00 0.83 50.00 50.00
VAl 12 0.07~150.00 36.67 = 56.52 0.83 50.00 150.00
5 90 i 85 0.07~75.76 8.06 + 18.07 0.28 7.14 2143
2T 107 0.07~700.00 37.32 + 102.72 7.14 8.33 100.00
&N 219 0.07~233.33 14.54 + 41.13 0.83 5.00 42.86
L T 133 0.07~757.58 81.87 + 192.45 7.14 50.00 250.00
FF10 131 0.07~227.27 24.07 + 39.62 3.57 50.00 75.76
A Al X 5 0.14~7.14 3.13 £ 3.67 0.83 7.14 7.14
PRI 1 494 0.07~757.58 30.62 + 92.17 2.50 10.71 75.76

ULl : Po, Prs, Poo 20255 50 T3 0%, 55 75 Aor ik, 5 90 1 7 AUt A .

15.07, 10.58/29.00 pg-g"'. PEEMW AN E LG A 69.6 &, Lokl 73.3 %, LIWE -4 H 71.4 %
TE RIS ™ KR A A B AR, W om=714 a, W 14=71.4x365 d-a™'; HRZS% 115 D
XA BRI AR 430 0.3, 4.0 F11700.0 wg-kg-d(FR 4).

H 35 3 M (3) DA K 25 AR (3 4) 15 i REAS A HE B FIAT 2800 17 i i) R S ik (R 5 I3k 6),

HEA 1 AR N7 & 52 2% 51 4x (JECFA) Al FAO/WHO 43 il 82 H i £ K Aok 4 A BEFIAS A4 B BEAAT 72
VFRR & (PTDI) 23 5114 2.00 pwg-kg™-d™ H1 200.00 pg-d™, L) 60.0 kg B AT &5, 15 04 e K A ir it
AHEHN 333 pg-kg'-d”, FAO, WHO il JECFA Xt — S AL AT IS4 I A 0 62 & a8 JIn5e) i & B e 1Al . —
SEALT R B AR (ADD) 2 0~0.70 mg-ke'+d™, A/ S HEBOE R SR, 278 M Py s 48 1k R A
MRk, HEH RS, 1 d4EE 1.00 g ok & BT B AT, #585H 4.00~6.00 g, XffinE A HIR, fed Bzl
W . Sk, AL 700.00 pg-kg'-d™, 4GRS MK 6 WFIMEE, HANHEHEBA T, 5
N A AR I 2 i I T IR AR . MR, A HUM . 58 D4R L H X8 e K R B A
WL, RRERAER 1.2, 3.5 A L6 5, ELTE Prs Rl Poo Z )58 55 i 5 B0 AR F B 0, B RECH 1/3 1 AH¥
BEHEAFTAEHEHTZNGER.

FR A F 3R 2 8 e 2 (4) FnC (5) ) DATHE A5 300 £ 13X 28 8 55 T ) BB Al ok 119 B 1452 5 UK (3R7)
v DA D5 S A T £ S A (R A A AN SRR T 1 R H AR S R B Qe BLA0.17, 0.06
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Table 4 The model parameters of sample population risk assessment
25 A E X UK
CHBET)  pgeg %ﬁ%*iéﬁm(zﬁﬂ, EAJEE (Ph)F Cy BRRME=1.38, C\ F¥{E=0.09, Cn FMHREH=15.07, Cpn
AR (SO,) B R B 20 5 T H{H=0.42, Cso. L FR1E=29.00, Cso F-3{H=10.58,
» FR £ e D SRORR I R A B A A AR EE AT S O AT SR AT R AT L
l LR PR TP, # Pl
E; B TERTINRESE R WA BRI R . =L,
S 4 JE B (As) R 4 ) A5 (Ph) B8 45 £l 14 el
LRI I ONN TR UGBS
tip a B, =714,
S dea” BREEHR =365,
L d PL-ERF A ta=71.4x365,
D pgkg'-d! HIRSH A Din=3x10", Dypn=3x10",
£S5 ARAMEHFEAANBHNREE
Table 5 Exposure of the sample population in different regions
WK P A i/ (pg-kg-d™) i/ (pg-kg-d™) AR (ug-kgt-d™)
S LS UN -y N - N
BT 172 0.05 0.36 0.19 3.97 2.84 7.65
T W 56 0.04 0.08 0.20 0.46 6.53 9.15
AT 208 0.03 0.15 0.15 0.53 5.92 11.16
TR 7K T 300 0.03 0.13 0.17 0.32 7.08 12.20
T T 66 0.03 0.08 0.19 0.55 3.77 15.44
A 12 0.07 1.07 0.33 11.72 8.23 22.56
T M T 85 0.01 0.01 0.04 0.14 1.31 3.44
T 107 0.04 0.08 0.22 0.64 6.06 13.35
ERAN 219 0.01 0.01 0.05 0.27 3.05 6.07
N T 133 0.09 0.16 0.70 1.28 18.21 30.88
SRl 131 0.03 0.49 0.15 5.36 3.76 10.32
HA B IX 5 0.01 0.09 0.03 0.95 0.67 1.84
JEREN 1 494 0.05 0.75 0.23 8.22 5.77 15.81
x6 FAEMLRHERAABNREE
Table 6 Exposure of the sample population at different point
LA JE Al 2 i/ (g kg'-d™)
A Py V-8 Py e R Prs P2 Prs it K Py -8 IR N Py 72 Pos fie R
i 0.00 0.05 0.02 0.25 0.12 1.88 0.21 3.18
By 0.02 0.58 0.08 2.69 0.57 20.55 0.97 34.78
— A 0.41 1.11 1.89 5.18 14.43 39.55 24.42 66.92

0.01, & HREE R Qmo A 024, BAXT AR AATAT R0 . Wik REFR, Om B KA
2.50, 2.06 1 0.02, FWITEFT Hf BRI RIS AT BEXS A (A B A2 (BRI P>1), JoR i = B 5 1
ARl 1.20, SR ANEE 2500 0 3.57 #12.93, FHLERFIST 25 K 1.63 Fl 1.34. M Quwg e RAERF B
(4.58), HLI(2.20), 2% (6.53) KA1l (2.98) 84 ] e Xk A A fa Fe = 2k 0 1 520

3 Hi

TEWTLA RFEN) 165 M BEF T R B A A 50958 E, HiXEE 5T b J A 00 M X A4 3
br, BARRA AN 13.16% 1 7.89% , H i KAE 5 90 R AR HER) 2.76 £5 0 15.07 5, H A7 R
FlZ M
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Table 7 Dried bamboo shoots target hazards caused by harmful substances coefficient

X R i G B3 Qo

fif it Ak fif it ALK -2y = FN
B T 172 0.17 0.05 0.00 1.20 0.99 0.01 0.22 2.20
T 56 0.13 0.05 0.01 0.27 0.12 0.01 0.19 0.40
e 208 0.10 0.04 0.01 0.50 0.13 0.02 0.15 0.65
1 7K T 300 0.10 0.04 0.01 0.43 0.08 0.02 0.15 0.53
T30 T 66 0.10 0.05 0.01 0.27 0.14 0.02 0.16 0.43
BT 12 0.23 0.08 0.01 3.57 293 0.03 0.32 6.53
WM T 85 0.03 0.01 0.00 0.03 0.04 0.00 0.04 0.07
2% 107 0.13 0.06 0.01 0.27 0.16 0.02 0.20 0.45
=RA NI 219 0.03 0.01 0.00 0.03 0.07 0.01 0.04 0.11
LM T 133 0.30 0.18 0.03 0.53 0.32 0.04 0.51 0.89
Sl 131 0.10 0.04 0.01 1.63 1.34 0.01 0.15 2.98
B AN IX 5 0.03 0.01 0.00 0.30 0.24 0.00 0.04 0.54
RN 1 494 0.17 0.06 0.01 2.50 2.06 0.02 0.24 4.58

MBI G e fs BOR F, Bl 9T [ D 0.07~0.40, £YAYIE F Y 0.18~0.73, S AL A 198 [ 2 0.03~

0.07, ZiaTsYa i 0.15~0.59, ¥Rz 2558,

N B 7T BE A AR B A 5 W) S0 R — S A B FY) 2% B 85 i 2.00 1 700.00 pg-kg™-d™ Y

FREEARIE, Ab T2 Vil o B A R R R WA F 0 AREAT L R AT i iyl e

BT A TG AW AN A A AR S T AR Qi 197 249 (R 55 R R Xk A A H AT V5 1 £ R XU

(Qmo= DIyl e, WG HAREERE Qo B, BFTX AR RES )™ A —E TUE M (B Qg > 1) o
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