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BMerck /> F](Darmstadt) ° #EHELL(1000 mg/
L)+ FRIZAE (1000 mg/L) ~ $ATEAE (1000 mg/
L) Fscertified purefl * % H 2B Merck /A F] °

TE#EZ:Z ) 'HE (Standard Reference Material)
1515 apple leaves li# 5 S5 National Institute of
Standards and Technology (NIST) ; rice flour HIf
% H BUM Institute for Reference Materials and
Measurements(IRMM) ©
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flour) 7347 - BEHESEVVER N Sinba /75 H
BIB AR - 102 K 1034587 2 A I 5 43 B Ry
1.57 £ 0.06 mg/kg * 1.52 = 0.04 mg/kg * HAZR
{ER1.61 +0.07 mg/kg » 1.61 + 0.07 mg/kg » [A]
R R97.2 + 3.8% ~ 94.6 + 2.4% ;5 TSl #%
F%0.38 + 0.01 mg/kg ~ 0.41 £ 0.01 mg/kg » H
T REE50.42 £ 0.07 mg/kg » [EIER90.4 +
3.2% ~ 97.7 + 2.0% o FEHESEEY)E (1515 apple
leaves) i HIZR 2 55 5 550.041 + 0.001 mg/kg °
0.041 + 0.003 mg/kg » HEUR{E R £0.044 +
0.004 mg/kg * [EIR94.3 + 6.9% R ) -
1025 103 FFEUES Y E 2 87 ~ TR K BEI R
EAE80-120% 2 [
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ppm (R H-0.27 ppm) » K& =M FEEE
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10342001 H e 2 #5 & EAE I {E £50.04 ppm
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ppm (RfEHI-0.031 ppm) » &y & =AM SEIIEE
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kg) » #5 & EAESE{ER0.062 mg/kg (< 0.005-
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(Apple leaves)
gr 5 IRMMSBO4 5607 042+007 0382001 0412001 904+32 97.7+2.0

(Rice flour)

a. PHE + R (R



62

H

B’

ju!

K= 12FERMHEFRKPE K #HE

A=

nBEVITTEE R SR

=N
Wow _ =8 (ppm)
i 7K y

BKE T 10 0.10 (0.02-0.15)" 0.002 (0.001-0.004) 0.01 (ND®-0.03)
HTRR 8 0.06 (0.03-0.09) 0.003 (0.002-0.004) 0.01 (0.01)
H R 10 0.14 (0.04-0.27) 0.004 (0.002-0.007) 0.01 (0.01)
LSRR 18 0.04 (0.01-0.09) 0.002 ( ND.-0.005) 0.01 (0.01-0.04)
R 10 0.01 (ND-0.02) 0.003 (0.002-0.006) 0.02 (0.01-0.03)
eSS 8 0.05 (0.02-0.08) 0.002 ( ND-0.004) 0.02 (0.01-0.04)
B 14 0.07 (0.03-0.10) 0.004 ( ND-0.010) 0.03 (0.01-0.09)
ELRR 34 0.04 (0.01-0.07) 0.003 ( ND-0.010) 0.02 (ND-0.06)
BT 4 0.07 (0.01-0.10) 0.006 (0.002-0.008) 0.02 (0.01-0.04)
R 34 0.03 (0.01-0.11) 0.004 (ND-0.010) 0.02 (0.01-0.06)
FEeii 6 0.02 (0.01-0.03) 0.003 (0.002-0.003) 0.02 (0.01-0.03)
FHTeh 14 0.02 (ND-0.04) 0.002 ( ND-0.004) 0.02 (0.01-0.03)
BT 10 0.02 (0.01-0.03) 0.003 (0.002-0.003) 0.02 (0.01-0.03)
(= e 12 0.02 (0.01-0.03) 0.003 (0.002-0.006) 0.02 (0.01-0.03)
B AR 10 0.02 (0.01-0.03) 0.003 (0.002-0.006) 0.02 (0.01-0.03)

EE 202 0.04 (ND-0.27) 0.003 (ND-0.010) 0.02 (ND-0.09)

a. SPE{E (b R IR - A = {E)
b. ND : gt

TE SR © $70.002 ppm » 7<0.0005 ppm * £40.002 ppm

0.4 mg/kg) * B AT EI4F-97HEFIFF AL
9 oK SN ERE@IRR) -

Antoine %V EE i I oF B 0T & H K
(16fF) ~ BERORFENRO) ZEBE
&= HE s & FE S 51 550.080 mg/kg (
< 0.040-0.190 mg/kg) * 0.082 mg/kg ( < 0.050-
0.160 mg/kg) * 0.066 mg/kg » HELA G ERAE
PG RAR - TR EFIIE S H1550.049
mg/kg ( < 0.015-0.085 mg/kg) » 0.062 mg/kg ( <
0.024-0.112 mg/kg) * < 0.087 mg/kg » HIE AT
EREERESRERS -

Fang % "B il P B ~ o e~ B
FEAL R e EX WA E 2 kst - H
5 R T B E{E 5 B 0.08 (ND-0.310
mg/kg) » 0.002 (ND-0.019 mg/kg)}20.10 (ND-
0.373 mg/kg) * BAET &2 4 I A B K
FORZ 8%~ R Bk IS SRy » Da Silva

FUVEE DIMSFIA R e Z R T &
FEHeEEE (cold vapour atomic fluorescence
spectrometry ) * Kl 53 A 1 24l FEHE A Y 2ok
RS & - fh e S (E R54.48 ng/g (2.15-
7.25nglg) - BEAGHEREREL -

Yap''? 55 B 2 R B 3 AT RS 2 P EE T AR
Kota Marudulti i it £ £ 2 ok » PRI HE
Eﬁ%AEE’JﬁﬁTﬁ%  FER RS KR
Bk B T ¥ IREZEEI S ES R
0.180 £ 0.028 ~ 0.183 £ 0.022 ~ 0.203 £ 0.023 »
0.239 + 0.386 * 0.190 + 0.028 mg/kg * FEAKZ
A SR E BARENK o YapFREINE I
SRR @S AR BIE S ER
0.776 + 0.139 mg/kg » FIRBHEYIEE & E1Y3.5
f& o Jarvis B H IR RSB IT R EEY
ECENY) IR R - A A S HE YRR - I E
SAREEAEEB LA © Kosolsaksakul®V &2
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&RV 103FERMHEFRAKPRE kw28

WOE _ =8 (ppm)
i 7K b
Bk T 10 0.06 (ND-0.10)* 0.001 (ND-0.005) 0.01 (ND-0.05)
HVTRR 8 0.08 (0.04-0.16) ND (ND) 0.01 (ND-0.01)
HER 10 0.04 (ND-0.10) ND (ND) ND (ND)
TESERR 16 0.03 (ND-0.09) ND (ND) 0.02 (ND-0.06)
R 10 0.02 (ND-0.05) 0.001 (ND-0.002) 0.00 (ND-0.01)
eSS 8 0.07 (0.04-0.11) ND (ND) 0.01 (ND-0.05)
HHT 14 0.10 (0.01-0.22) 0.001 (ND-0.014) 0.01 (ND-0.14)
B LRR 34 0.05 (ND-0.14) 0.003 (ND-0.013) 0.02 (ND-0.11)
RS 4 0.06 (0.03-0.09) ND (ND) 0.02 (ND-0.04)
EhRER 34 0.04 (ND-0.11) 0.001 (ND-0.012) 0.01 (ND-0.05)
FaFe 6 0.03 (0.02-0.04) 0.001 (ND-0.003) 0.01 (ND-0.02)
o 14 0.03 (0.01-0.08) 0.006 (ND-0.031) 0.01 (ND-0.07)
= 10 0.03 (0.01-0.04) 0.002 (ND-0.006) 0.01 (ND-0.03)
=] 12 0.03 (0.01-0.05) 0.001 (ND-0.002) 0.01 (ND-0.02)
Jr SRR 10 0.02 (0.01-0.04) 0.002 (ND-0.012) 0.01 (ND-0.03)
=Ei 200 0.04 (ND-0.22) 0.001 (ND-0.031) 0.01 (ND-0.14)
a. SPI{E M R - =)
b. ND : FAith
TERAMEIR © $£0.002 ppm © 7K£0.0005 ppm * £0.002 ppm
xRA - BERRPE K WESZHAETHER
R H# Hh(ppm) K(ppm) $(ppm)
91 146 0.06 (ND-0.38)" 0.003 (ND"-0.020) 0.02 (ND-0.29)
92 166 0.05 (ND-0.28) 0.003 (ND-0.009) 0.03 (ND-0.15)
93 159 0.04 (ND-0.24) 0.002 (ND-0.008) 0.03 (ND-0.11)
94 149 0.05 (ND-0.18) 0.003 (ND-0.011) 0.03 (ND-0.10)
95 159 0.05 (ND-0.16) 0.002 (ND-0.008) 0.02 (ND-0.06)
96 163 0.04 (0.002-0.26) 0.002 (ND-0.012) 0.03 (ND-0.11)
97 161 0.05 (ND-0.12) 0.002 (ND-0.011) 0.03 (ND-0.09)
98 161 0.04 (ND-0.37) 0.002 (ND-0.010) 0.02 (ND-0.16)
99 161 0.04 (ND-0.18) 0.004 (ND-0.013) 0.02 (ND-0.07)
100 162 0.04 (ND-0.27) 0.003 (ND-0.012) 0.02 (ND-0.11)
101 160 0.04 (ND-0.17) 0.003 (ND-0.016) 0.02 (ND-0.10)
102 202 0.04 (ND-0.27) 0.003 (ND-0.010) 0.02 (ND-0.09)
103 200 0.04 (ND-0.22) 0.001 (ND-0.031) 0.01 (ND-0.14)
NS5 165.3 0.04 (ND-0.38) 0.003 (ND-0.031) 0.02 (ND-0.29)
a. SPI{E (b i IRE- =)
b.ND : £l

TE SR © $§0.002 ppm * 7K0.0005 ppm * #50.002 ppm
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Investigation on Heavy Metals (Cadmium, Mercury
and Lead) in Rice

CHIUNG-WEN WANG', HUI-TING WENG', SHU-YING FU’,
HSIAO-YAO LIAO’, WEN-CHENG HUANG", MING-MEI WU',
HSIAU-WEN HUANG', DER-YUAN WANG' AND RUENN-LAN FENG'

"Northern Center for Regional Administration, TFDA
*Keelung City Public Health Bureau *Nantou County Public Health Bureau
“Tainan City Public Health Bureau

ABSTRACT

In order to investigate the contents of heavy metals (cadmium, mercury and lead) in rice in Taiwan,
rice samples from rice millers were collected by the local health bureaus. Two hundred and two rice
samples in 2013 and 200 rice samples in 2014 were analyzed. The TFDA and 3 local health bureaus
conducted the analysis according to the official methods. The results showed that the average contents of
cadmium, mercury and lead in rice were 0.04 ppm (ND-0.27 ppm), 0.002 ppm (ND-0.031 ppm) and 0.02
ppm (ND-0.14 ppm) respectively. All the rice samples showed compliance with the regulations set by the
Taiwan Ministry of Health and Welfare. The results of this study are consistent with the monitored date
since 2002. The mean levels of cadmium, mercury and lead in rice were 0.04 ppm, 0.003 ppm, 0.02 ppm

respectively.

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





