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Contents and Transport of Heavy Metals in Grain Parts of Rice Grown on Cd-Contaminated Soil
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TU Jie-feng'* , XIE Ya-xing®
(1. Institute for Agricultural Standards and Testing Technology, Fujian Academy of Agricultural
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Quanzhou, Fujian 362000, China)
Abstract; Contents and transport of heavy metals in various parts of a grain from the rice grown on Cd-contaminated
soil were determined. The contents of Cd, Pb, Cu and Zn in specimens collected from the mining regions in western
Fujian were analyzed to study the distribution and transport characteristics of these heavy metals in the parts of the
grain. The results showed that although the metal distribution was not affected by the severity of soil pollution, the
Cd, Cu or Zn contained in a grain increased in the order of: bran > brown rice > milled rice > hull, and, the Pb
in the order of: hull >> bran > brown rice > milled rice or bran > hull > milled rice > brown rice. There seemed
a significant correlation between the contents and transport of heavy metals in the grains. And, the bran appeared to
absorb the heavy metals more readily than other tissues, as it was easier for Cd in the hull to transport to the brown
rice grains, or Pb, Cu and Zn in brown rice to the bran; but more difficult for Cd, Pb, Cu and Zn in the bran to
move to the milled grains. As a result, the contents of Cd, Pb, Cu and Zn in the grains could be maximally reduced
by 70.2%, 95.0%, 97.1% and 81.4%, respectively, through the milling process with the removal of bran,
thereby, an improvement for the safety of rice consumption.
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Table 2 Physiochemical properties of soil sample collected from paddy field
LA bR Cdo Cdl Cd2 Cds
pH 5.202£0.014 5.0520. 007 6.1820.014 4. 8540. 014
HHL/ (g hg™D) 3.1020. 126 3.4820. 037 2.2340. 026 5.0720. 061
2R /(g+hg™ D 0.15240. 002 0.16140. 001 0.1254+0. 001 0.166=40. 002
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Cd/ (mg + kg 1) 0.089+0. 002 1.3240.001 2.7740. 005 3.1470. 058
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Fig. 1 Heavy metals in parts of rice grain
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Fig. 2 Heavy metal transport coefficients for parts of rice grain
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Table 3  Correlation between Cd contents and Cd transport

coefficients of parts of rice grain

AT A A Cd &t

Cd it #%
FE7e—>HEK (TF1)  —0.128  0.005 0.038 —0.003
Beok—MER (TF2)  —0.865  —0.795  —0.772  —0.800
Wk —HK K (TF3)  0.898* 0. 739 0.751 0.753

TR BAR bR« 3 Fon MR K (P<<0.05), £ 4~6
il .

M3 F i, ot Cd & &5 Cd 7k —~ K KiT
BABE R EEME (r=0.898, P<<0.05),
RIH YR B2, WA Cd & &M,
2B EEIE Cd DA RS K i

R4 BESWAPLSES PLIBRHMMMEXN
Table 4  Correlation between Pb contents and Pb transport

coefficients of parts of rice grain

iy 4 AL Ph &

Pb iL %
FHFe kK (TF1)  —0.626 0.033 0.048 0.191
Bk —MEH (TF2) 0. 608 0.788 0.825  —0.987*
BERS K5k (TF3)  —0.906* —0.618 —0.659 —0.539

M4 FH . Foc Pb & &5 Pb 7k — K
KiIEF ZABE R HEAMXE (r=—0.906, P<
0.05), UtWIFE5E Pb & wivde s, SR EME Pb
TERER K OK B R . T I 2 0 D K Kk R iy Pb
T MoK Pb it 5 Pb fERE K >R i 78 R AL
WEEFNMHEL (r=—0.987, P<C0.05), Vi
Ph 7ERE K o ) Bl 2FHEE ) i d v, 4 WA
KoK Pb & & .

WS FH, KT K Co &85 Cu 7K
KM TR R R B &AL (r=—0.902
Fr=-—0.975, P<C0.05), PLH Cu MBEK A 45 H3
RN R m . 2 B F WD R AU K P g Cu

.

x5 WASHMECuEES Cu B RHEMHMAEXE
Table 5 Correlation between Cu contents and Cu transport

coefficients of parts of rice grain

R 4 Bz Cu At

Cu WiE®
[ Bk By LIRS
TEoe—kEK (TFD) 0.020 0.492 —0.120 0.633
K&k —BER (TF2) —0.683 —0.902* —0.110 —0.975"

B — K5 K (TF3) 0.562 0. 841 —0.002 0. 945

M6 A, Bk Zn S5 Zn fEHE K B
Ky FOBER KK B (/% REBH R %, Hph 5
B> AT RABERERHLE = —
0.963, P<C0.05), SHe—HK K E 1T REE
WBEFEME (r=0.954, P<<0.05), UiBIREK Zn
TREMER, SRFEMHRE KD Zn mE R
L, (A 23 i 35 02 i Zn 7E BB — K K 1) (9 32 4%



722 R PR

%33 &

ik Zn &85 Zn fEkE K >0k [H 19 % R AR
WEMMAE (r=—0.930, P<<0.05), it W1k
K Zn fEME h BRI B . & B E BEAUR
KA Zn 54k,
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Table 6 Correlation between Zn contents and Zn transport

coefficients of parts of rice grain

FEAS 25 WAL Zn &5 &

Zn iTH —
e~k K (TF1)  —0.195 0.723 0. 456 0.673
BEk—BER (TF2)  —0.741 —0.963" 0.336  —0.930"

HER—H5 Kk (TF3) 0. 764 0.954" —0.309 0.942
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