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Abstract

A systematic survey of heavy metals concentrations in market rice and vegetables from 9 cities in
Pearl Delta River area was carried out for assessing health risk to local inhabitants. The average
concentrations of As, Cd, Hg and Pb in market rice were 126, 113, 15.1 and 85 pg/kg, respectively.
The concentrations of Cd and Hg in partly market rice samples from Guangzhou, Foshan and
Zhaoqing cities exceeded the maximum allowable limits. The average concentrations of As, Cd, Hg
and Pb in 6 species of vegetables (302 samples) were all far below the maximum allowable limits.
The Target Hazard Quotient (THQ) method is used to assess the possible health risks to local pop-
ulation through consumption of rice and vegetables. Via consumption of market rice, daily intakes
of As, Cd, Hg and Pb were 0.67 (Zhuhai), 0.81 (Guangzhou), 0.14 (Foshan), 0.53 (Foshan) pg/kg/d;
and daily intakes of Cd and Pb were 0.20 (Foshan) and 0.15 (Dongguan) ug/kg/d from consump-
tion of market vegetables. The potential health risk for local residents is seriously due to the com-
bined heavy metal from rice.
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Figure 1. Study area and sample point setting
1. ARXESHESHE

Table 1. Summary of certified reference element concentrations (pg/kg, mean + SD, n = 3) in CRMs

F 1 RKRMEFFATEM IR R (ug/kg, FHME + tREE n=3)

JK GBW10010 (n = 3) 3% GBW10015 (n = 3) 251 GBW10016 (n = 3)
il 2 EEVES i e [EILY & S Il
weln sHE g Wit s ot owem ssm Mo
As 94+36  102+06 92
cd 92+25  87+09 106 155+ 2.0 150+ 0.7 103 682+05  62%03 110

Hg 57+15 53+09 108
Pb 86+3.7 80+2.4 107 11229 +0.01 11100 £ 0.012 101 1452 £3.9 1500 £6.3 96

3. BZREHh
31 MEXRKIESRSE

MERTT = ML IX 9 AN T 8 117 B Tl 37 S () 142 4 JOKFE SR Asy Cd. Hg A1 Pb 5 & [0 i 45
R 2, ME 2 el LA H, KoK & B IME A 126 pglkgs KOKE & EIME N 113 pglkg, il
(4116, 25%). #5ETT(3/15, 20%) H T (4/28, 14%)F1) M 17 (2/20, 10%) K K48 B A B m ke R,
LT 2 DT AL ] 7 T 1 R AR & A A I R AR bR SR VR - KK b ROk S EIME N 15.1 ug/kg,
il L1 T AN PR T I ROK A3 AR, | N T (17/20) R ZR 5 117 (13/15) RO AR b i 7R E i B K b, T BRI
Wiy LI L AR S T E IO R RILEREARIL R, AR ERIE 36.7%. SORETE EIME
84 uglkg, A 2 ANTCKFERGRFEMEIMN L 1 M E bR EH. XKHESE[12]FE T 2012
BT T O T AR T R, RIIOK T & B 4ME N 71.6 polkg, HibREEH 7.5% (15/200),
RS EIMEN 120.3 uglkg, EFRZFEN 2.5% (5/200). A FTHT M T RCKAE S 04 (72.9 pg/kg) FI4R(116.9
Hg/kg) ) 5 B A 5 X A B 4l R, AR YR AR R IR AR ISR, 1749 (R bR 2R 4 2012 4 1 155
XT L JE D SR [9TRE ) ZR 48 T AR KOK 1) 2012 47 1 25 45 B (58 R bR 26y 4.5%) A1 2009 4F 1) £4E (Bk = £,
REPR RN 2.8%) [13], AW = MHX 2015 4118 K KFE S PR AR R BTt 5(9.1%) . R eld
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Figure 2. Heavy metal concentrations (ug/kg) in the market rice
2. BRI =MANtX 9 M & Ak As. Cd. HgF1Pb &8

011 IRE T AR KRR RS ERIN, 4EEREE 12%, ML GE5%). 510 (19%). TL75(21%) %5
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32. MRTECESE

M K 240 47 i 5 A 62 M A HLERSERE (2 2 Mk 3), RMEAF BRI & EHF . 35
(57.7 polkg) > £3%(33.4 ug/kg) = +5(33.2 pg/kg) > H1% b (10.8 pgrkg) > 7 H(7.83 pglkg) > 7R (1.12
ug/kg), TESTEA R BRI & BHEE . 3E352(45.9 polkg) > #1% M (15.1 pg/kg) > 4:31(13.7 ug/kg) > + &
(12.5 pg/kg) > FHi(9.51 pglkg) > /N (2.36 pglkg). S FEE G5 G iR EAn1E(GB 2762-2012), Frflik 1)
AR S 1 Pb AT Cd BN EIAR(GR 2~4). AEFRIE S RS TR IR IR I H B E R
S22 (RIS 7708 8 KT IR 2R RS [16] o 5202 6 Fhighi =2 i 4R R B AR 2R A 7 I I i 8, TR 288
S E G AR BRI R UK . A LR PR 0 B L R AR — s (B T JESR R AR), A &
5@ RS 2 A K Bl L TRV R T BES T Cd B BRI T, IR RS T R KT R . X
THRYG, ARFETG P S BT AT R mm i, EARE H E SR ATRRE, AR R
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Table 2. Cadmium and Pb concentrations in ordinary and organic vegetables (ug/kg)
2. BBREMABNEREFP Cd. Pb Z 2L (ug/kg)

W 553 HHLHRE
e
e (6) cd Pb {0 cd Pb

A 46 332195 13.7 £7.46 12 272+16.8 14.7 + 8.83

W 42 57.7+48.2 459 +28.1 10 67.7+43.8 48.6 +25.9

+5 38 33.4+16.3 12.54 + 8.00 8 27.9+184 18.7+15.3
[N 40 10.8 £ 8.36 11.8£6.78 10 7.57 +3.68 9.54 + 4.66

HR 36 1.12 £1.07 236+ 152 10 0.36 £0.35 2.01+1.08

F 38 7.83 +3.89 9.51+5.38 12 441201 17.2+10.2

Table 3. Cadmium concentrations in selected vegetables (ug/kg)
= 3. BRI=ANX 9 M &R R R 258 E (ug/ke)

3 273 +7 % b HIN F il
il 7.60~49.63 32.82~127.44 11.13~58.60 5.13~30.96 0.08~1.64 2.80~9.47
il 3.96~55.30 12.94~235.51 12.01~51.73 3.62~12.92 0.35~1.16 2.36~17.07
O 17.43~38.91 5.73~287.75 28.95~67.30 2.46~15.99 0.05~0.40 1.19~25.38
G 25.19~84.88 19.02~85.88 61.92~62.51 17.50~20.19 0.26~9.95 2.24~47.88
ZEIR 9.92~75.15 44.72~66.36 41.48~71.32 3.90~143.12 0.50~3.26 4.93~17.06
R5E 21.60~70.01 35.45~150.92 18.02~50.21 2.47~29.07 0.67~2.59 3.82~15.16
TN 19.00~60.81 12.52~104.49 15.62~34.41 4.48~20.49 0.27~2.25 1.76~15.25
| 23.70~64.45 - 22.21~28.34 4.37~14.78 0.69~2.36 5.20~15.08
I 3.97~38.52 14.19~86.75 23.77~32.53 2.235~3.57 0.16~1.03 2.60~81.2

Table 4. Lead concentrations in selected vegetables (ug/kg)
4. BRI= AN 9 ME RSP IE R 258 E (ug/ke)

3 273 +7 % b HIN F il
it 3.66~18.14 42.24~56.48 6.81~23.01 6.76~31.82 1.18~2.44 2.56~5.72
ol 6.64~21.50 19.03~121.55 8.26~12.28 4.29~12.96 1.18~1.98 2.30~5.26
N 12.78~23.19 12.99~52.50 5.92~43.41 3.65~10.83 1.41~5.27 15.16~31.52
Ll 1.98~24.13 11.42~38.38 4.02~6.19 11.71~14.85 0.91~2.61 2.34~13.27
ZEIR 7.52~11.94 25.98~41.16 3.95~15.06 7.66~10.10 1.93~2.48 0.82~1.73
R5E 21.66~31.66 63.55~130.77 8.60~12.80 7.17~28.89 2.49~8.58 3.54~11.90
TN 6.00~18.64 10.88~52.79 8.05~21.75 0.71~55.66 0.84~4.57 1.36~3.76
LI 5.71~5.92 - 2.17~5.76 3.54~4.86 0.91~3.27 0.65~3.11
A 5.25~29.36 18.96~77.89 6.96~29.72 4.35~9.98 1.93~4.25 14.92~43.50
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S E R T A DV AN RO R [17], AR AN T B BRE B AT R R R (R RO 15.8%), HARTTER R
TSR R [18]. Hisex LIRE SRR, 5HEASMEGBIAARE . BRI B
FPEE[19]. HHBEAT L, B TR R T5 G IR B/ FEAWTIN R, DL ARAR RS il R ) i a2k
AT il ) 2 A R R] AR A B S

33 BERZEREBEBNESRVBRRKEITMN

B AR, R A ERMEANESESEME RS R 3 K 4. HER
AL fUE K, JER As. Cd. Hg. Pb PR s A\ &7 7l 0.67 (BkiF). 0.81 (/7). 0.14 (f
th)~ 0.53 (fi1lr) pa/kg/d, EHEEZEN Cd. Pb P35 iR AN & 274 0.20 (1) F1 0.15 (%:5€) pg/kg/d.
fH 5 B A ZH U (WHO) R & B & 5 RO 4L ZU(FAO)HEEE As. Cd. Hg 1 Pb i HH N & 4338 3.0 (EHL
fil). 0.83. 0.57 (ELHLEK)A 10.4 ug/kg/d [21]. J"MHTEREG &S Cd HIBARCK + HR) O
FAO/WHO #:# (Z % k51, As. Hg. Pb (RN EN/N TS brik.

SR —EE&EN THQ M, KKPTAFELEN THQ HEF A: As > Cd > Hg > Pb, As ] THQ &
F 1, Cd. Hg 1 Pb 1) THQ ¥/NF 1; B3 Cd Al Pb i THQ H/NF 1 (WA 4). M H—E 4 J& XU ok
B, KOKF As 1 THQ KT 2, BoRxt)E RAFIE—EMERRE, NEZMESEIEGNEKE, SRR
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X % S0} B BANAEAE A e RS, 17 LAFE (938 2 8 S A ) R4 1 IR E R & SR 380 Cd A
Pb [V AEAE AR [12]. M 2 FRE SRS & KB KE, 6 il & s B RAELE MR .
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Figure 3. The EDIs and total metal THQ via consumption of rice for local inhabitants in
Pearl Delta River area
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Figure 4. The EDIs and total metal THQ via consumption of vegetables for local inhabitants in
Pearl Delta River area

4, = AMXERGRESENHEBINZEDNMEBMRERAR(TTHQ)

T THQ 2 BhE &R RO B T3 SR WS B R0, {ELSRb b B R 2o A RO H R
Ge, WS, T ELBRNRO R SR VR 9 0 A R T A R [20], PRULIA #5) B4R B
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