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— KRB
(ke S AR T RO R #(Zeeman graph-
ite furance atomic absorbption spectrophotom-
eter) - Perkin Elmer 4110ZL, USA

(D)oK & e 3L (Mercury atomic fluorescene

spectrometer) : Merlin PSA 10.023, PS Analyti-

cal, UK

(G IR © Retsch ZM 100, Germany

(E) N2 © Schott SLK2, Germany

(R = IALE © Type 48000 Programmable Fur-
nace, Barnstead/Thermolyne Corporation, USA

N E XM E L 28 (Focused microwave
digester) : Prolabo Microdigest 301, France
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fied purefl * M H & Merck/ A F] - fRHEREY)
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FSHE R S S BT RS R R AT 85~ TR RSl 2 A
HEZZYVE AT - $BLLSRM 1568a rice flour{FFy
TEUEREYE - FEHEREHLS ¢ 5 SR R HSLASRM 1515
apple leaves{F Rt HESZYIE - 73 HIFSHERTI K
5 g HoRRASE AR - FLXKS
A AR IR O R E TR R & & - DUR
wOLRHES TR G R - RERFTEHGEREY)
B ZEER - [BIERIATES0-120% . fH] -
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BRI R (BB NR10) Bk - 2D
JRME—RIEHE 2 EZY)E (SRM 1568a rice flour)s)
M7 o BRUESEYE MR\ Sl U7 ks s R Al
38 KIS 5L 0.022 £0.001 mg/kg » EAER(E By
0.022+0.002 mg/kg * [EIUCHEF102.1£4.9% © 1%
HEZZYE (SRM 1515 apple leaves)igHIoR 2 fif 5
50.043£0.004 mg/kg * HATFR{EF50.044 £0.004

K= BEHEHERRDER K S8

KT BEDEYE 2 DMHER

é%;)j sy A RAE  EE

(mg/kg) (mg/kg) (%)
i (SS:Q lffofi; 0.022 +0.002* 0.022+0.001 102.1+4.9
X ( Ai];}:f Llesal Vses) 0.044 + 0.004 0.043 +0.004 97.4+9.0
5 ( A?;}:T: :VZS) 0.470 +£0.024 0.433+0.007 92.0+1.5

SEE AR

mg/kg > [AIIEF97.4+9.0% 5 MHlEh 245 R
0.43320.007 mg/kg * HIER{E50.470£0.024 mg/
kg » R E92.0+1.5% (£ ) - HEUEREYE
L~ TR B AR E80-120% L [H] -

= AEETEREEER

FE—HEERmBE LG 761F - HEF - K-
HERNF =R B2 E ER0.04 CRig
fH-0.12 ppm) * 7RZ 455 & 550.003 (0.001-0.008
ppm) + #.7 SEE ER0.02 R HE-0.07 ppm)

wow _ Z R(ppm)
i 7R i

kR 5 0.07 (0.02 - 0.12)* 0.003 (0.002 - 0.004) 0.03 (0.02 - 0.05)
HTRR 4 0.08 (0.04 - 0.10) 0.003 (0.002 - 0.003) 0.04 (0.02 - 0.06)
TEHAR 8 0.02 (0.01 - 0.03) 0.002 (0.002 - 0.003) 0.02 (0.01 - 0.05)
BHRR 5 0.01 (N.D.** - 0.04) 0.001 (0.001 - 0.002 N.D. (N.D. - 0.01)
R 4 0.06 (0.02 - 0.09) 0.004 (0.003 - 0.004) 0.02 (0.01 - 0.03)
HHER 7 0.06 (0.03 - 0.09) 0.003 (0.002 - 0.005) 0.02 (0.02 - 0.03)
AL 7 0.03 (0.01 - 0.05) 0.004 (0.002 - 0.008) 0.02 (0.01 - 0.02)
BT 2 0.05 (0.03 - 0.07) 0.004 (0.002 - 0.005) 0.03 (0.02 - 0.03)
EMRRR 7 0.04 (0.02 - 0.05) 0.004 (0.003 - 0.005) 0.03 (0.01 - 0.07)
FFET 3 0.01 (0.01 - 0.02) 0.003 (0.002 - 0.004) N.D. (N.D. - 0.01)
FEFRA 5 0.02 (N.D. - 0.03) 0.003 (0.002 - 0.004) N.D. (N.D. - 0.01)
=2k 6 0.02 (0.01 - 0.04) 0.002 (0.001 - 0.003) N.D. (N.D. - 0.01)
=) 8 0.02 (N.D. - 0.03) 0.002 (0.001 - 0.004) N.D. (N.D. - 0.01)
PR AR 5 0.02 (0.01 - 0.04) 0.003 (0.002 - 0.003) N.D. (N.D. - 0.01)

&t 76 0.04 (N.D. - 0.12) 0.003 (0.001 - 0.008) 0.02 (N.D. - 0.07)
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0.11 (0.02 - 0.16)*
0.09 (0.03 - 0.13)
0.19 (0.03 - 0.27)
0.03 (0.01 - 0.04)
0.01 (N.D. - 0.02)
0.03 (0.02 - 0.04)
0.03 (0.01 - 0.06)
0.02 (0.01 - 0.04)
0.03 (0.03 - 0.04)
0.02 (0.01 - 0.05)
0.01 (N.D. - 0.02)
0.02 (N.D. - 0.07)
0.03 (0.01 - 0.04)
0.02 (N.D. - 0.06)
0.01 (N.D. - 0.03)

0.003 (0.002 - 0.004)
0.003 (0.002 - 0.003)
0.002 (N.D.** - 0.004)
0.002 (N.D. - 0.003)
0.001 (0.001 - 0.002)
0.005 (0.003 - 0.012)
0.003 (0.002 - 0.004)
0.003 (0.002 - 0.004)
0.003 (0.003)

0.003 (0.002 - 0.004)
0.002 (0.001 - 0.002)
0.002 (0.002)

0.003 (0.002 - 0.005)
0.002 (0.001 - 0.003)
0.002 (0.002 - 0.003)

0.02 (0.01 - 0.02)
0.01 (0.01 - 0.02)
0.02 (0.01 - 0.03)
0.02 (0.01 - 0.02)
0.02 (0.01 - 0.04)
0.02 (0.01 - 0.03)
0.02 (0.01 - 0.02)
0.02 (0.01 - 0.03)
0.03 (0.03 - 0.04)
0.02 (0.01 - 0.03)
0.04 (0.01 - 0.06)
0.05 (N.D. - 0.11)
0.06 (N.D. - 0.10)
0.05 (N.D. - 0.11)
0.03 (0.01 - 0.06)
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0.09 (0.02 - 0.16)*
0.08 (0.03 - 0.13)
0.19 (0.03 - 0.27)
0.02 (N.D. - 0.04)
0.01 (N.D. - 0.04)
0.04 (0.02 - 0.09)
0.05 (0.01 - 0.09)
0.03 (0.01 - 0.05)
0.04 (0.03 - 0.07)
0.03 (0.01 - 0.05)
0.01 (N.D. - 0.12)
0.02 (N.D. - 0.07)
0.02 (0.01 - 0.04)
0.02 (N.D. - 0.06)
0.02 (N.D. - 0.04)

0.003 (0.002 - 0.004)
0.003 (0.002 - 0.004)
0.002 (N.D.** - 0.004)
0.002 (N.D. - 0.003)
0.001 (0.001 - 0.002)
0.004 (0.003 - 0.012)
0.003 (0.002 - 0.005)
0.003 (0.002 - 0.008)
0.003 (0.002 - 0.005)
0.003 (0.002 - 0.005)
0.002 (0.001 - 0.004)
0.002 (0.002 - 0.004)
0.003 (0.001 - 0.005)
0.002 (0.001 - 0.004)
0.003 (0.002 - 0.003)

0.02 (0.01 - 0.05)
0.02 (0.01 - 0.06)
0.02 (0.01 - 0.03)
0.02 (0.01 - 0.05)
0.01 (N.D. - 0.04)
0.02 (0.01 - 0.03)
0.02 (0.01 - 0.03)
0.02 (0.01 - 0.03)
0.03 (0.02 - 0.04)
0.02 (0.01 - 0.07)
0.02 (N.D. - 0.06)
0.03 (N.D. - 0.11)
0.03 (N.D. - 0.10)
0.02 (N.D. - 0.11)
0.02 (N.D. - 0.06)

it
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0.04 (N.D. - 0.27)

0.003 (N.D. - 0.012)

0.02 (N.D. - 0.11)

SEEME(EEHE) - TNDGREL 882k IR E0.002 ppm  SRZ K PR 50.0005 ppm 5 #5727 B PR 50.002 ppm
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HiIE 8 #(ppm) 7K (ppm) #(ppm)

91 146 0.06 (N.D. - 0.38) 0.003 (N.D. - 0.020) 0.02 (N.D. - 0.29)
92 166 0.05 (N.D. - 0.28) 0.003 (N.D. - 0.009) 0.03 (N.D. - 0.15)
93 159 0.04 (N.D. - 0.24) 0.002 (N.D. - 0.008) 0.03 (N.D. - 0.11)
94 149 0.05 (N.D. - 0.18) 0.003 (N.D. - 0.011) 0.03 (N.D. - 0.10)
95 159 0.05 (N.D. - 0.16) 0.002 (N.D. - 0.008) 0.02 (N.D. - 0.06)
96 163 0.04 (0.002 - 0.26) 0.002 (N.D. - 0.012) 0.03 (N.D. - 0.11)
97 161 0.05 (N.D. - 0.12) 0.002 (N.D. - 0.011) 0.03 (N.D. - 0.09)
98 161 0.04 (N.D. - 0.37) 0.002 (N.D. - 0.010) 0.02 (N.D. - 0.16)
99 161 0.04 (N.D. - 0.18) 0.004 (N.D. - 0.013) 0.02 (N.D. - 0.09)
100 162 0.04 (N.D. - 0.27) 0.003 (N.D. - 0.012) 0.02 (N.D. - 0.11)

SEEEEEHE) 0 UND R 8 RS 50.002 ppm 5 K2 H RS 50.0005 ppm 5 #52 ke HFRE50.002 ppm

/0~ 91-100FHRAKPEESE (SR ~ K ~ #H)BFI9E
BNl

53 550.0197 ~ 0.0284 pg/g ° aEEMKkEk &
KHESBE P& EERI00FEESEEESTE
AR R S B A F0.04 ~ 0.004
0.02 ppmEy sy °

Qian% 2 V53 172005-20084F 1 B A i
TRHEAGECESRSE  MaEFEER
0.05 mg/kg (< 0.001-0.74 mg/kg) * K& mAEFE
{E50.0058 mg/kg (< 0.00002-0.031 mg/kg) * $ve
EEF{E0.062 mg/kg (< 0.005-0.4 mg/kg)
Y8 1004F B [FIREHA(94-974F) 8% ~ K ~ v 2 HEF
¥9{E0.05 (FH&H-0.26 ppm) ~ 0.002 GEfgHI-0.012
ppm) ~ 0.03 (FAgEH-0.11 ppm) (F) Ry ©

Yap'' VS ER g B 43 AT FS 2R PG B R E K ota
Marudulti & it 4 £ 2 fegok - REIE HE 5 &
BOMER  ERERSHEREAmEK - 5%

IE KO IREZ SR & &5 B R0.180£0.028 »
0.183+0.022 » 0.203+0.023 ~ 0.239+0.386 *
0.190+0.028 mg/kg * WKk 2 e mER
PERK o YapFEZ IR EIRE M7 a% W25 1k - 3 A%
i BRI E E 0,776 £0.139 mg/kg © KR
TEY) Bl & BA3.565 - Jarvis "W HEEEEIEHES
BroREHEY S EN YRR - AR S HEY
W - 6 BB S A EES LA - Singh!' V5
ER TR A DB /K R HZ 157K R R 3 2E R A %
FAEYIZ &BTEEE - WAE R R EEER
0 BB TTRIR G S A2 GRS S A E IR
WK P — S EE B /R AR E - AR
B E TR - AL SR ARETESE
TCE T REMLAE Y RE W 1% 0 B S SN ALAE A% - #5
EZRYSEN N EREYRENEE - RIHFER
A H PR B - Rt B A B e EEE S
EZEK  BRTEEG RGN - KRR FERE
BEHT - DURFEH B E R -

& A

FHACTA & AS RN - BINBER AT R B &
Kb E GBS BIEBUEAN - BB
AL BB RERCEVERE - ENESEA
AN WAKREHRIWAS §EEENR
7 AR EE S EERRORE - RIFEREE
B RATHIMRRS - B CASHE R mifat LSRR
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ABSTRACT

In order to investigate the contents of heavy metals (cadmium, mercury and lead) in rice in Taiwan, rice
samples from the rice millers were collected from April to October, 2011. Seventy-six samples of the first crop
rice and 86 samples of the second crop were analyzed. The results showed that the total average contents of
cadmium, mercury and lead in rice were 0.04 (N.D. - 0.27 ppm), 0.003 (N.D. - 0.012 ppm) and 0.02 (N.D. - 0.11
ppm), respectively. All rice samples have shown good safety under control. The heavy metals in rice have been
investigated and monitored since 2002. The levels of cadmium, mercury and lead in rice were all in compliance

with the regulation set by the Department of Health, Executive Yuan.

Key words: rice, heavy metals, cadmium, mercury, lead



