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R 45 E 4 -T3410 40.04 ppm (R H ~0.37 ppm) >
$H~0.01 ppm) * 452 F 46 -F3444.50.02 ppm (K4 5 ~0.16 ppm) °
dnZ T3 47 £0.04 ppm (kA% H~0.17 ppm) °

ppm) * #52F3 4% %40.02 ppm (RH# H ~0.16 ppm) ;
R 3 8% 40.001 ppm (7?\71‘ 1 ~0.01 ppm) * $52F34 4
161'[%‘ KAER Z 45
5 (4%0.4 ppm ~ 7R0.05 ppm A £50.2 ppm) °

0.04 ppm (KA £ ~0.37 ppm)
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= rizf&*ﬂa%)fmﬁ AT AR A B N T TR AT R o MRl &

R E T4 44 250.002 ppm (R AR
Jop B — B4R R RAR Y

mzjri’a 4% %0.002 ppm (RAR H ~0.007
—IER R X THAES

RBAS SRR EE R RAB BT

¢ AR AR A Y -
MEEEN & REME : H&REHLEWE
W U RO -
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e BN EFERILEEY - 5585 B
PIESEIFSC#E%E (International Agency for Research
on Cancer, IARC)# 8 K HAL &Y% 5y N B0
PI(Group 1) - REAFZBEIE - T ZHENR AR
wmE THEBR ZERMESBHEENRE
H o g R EZRGEERREERS - HARE
(Lo ) TR s AR R R B 2 T R E (tai-
Itai disease ) , FCERIELIHEHZ BEKHEH
RAFNEZREREARARE  BREAGE
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R ESEER ~ oK -~ )R

seHts R mmReE" - Hh s R
B AR 885 R PRAEE < 18 35 1T A0 T 5 HY B
W BEERIEE 2K - R AER RS E
i {l.(osteomalacia) 5 B DRET IE 5 22 4B & FURE
(proteinuria)® » B H LB EITERH AL » &%
FELC - AR AR E R EATS AP HERE
i IR LRSS -
— kB

KEHBFLEYE  LHEZAEEK - Hiig
RS - SR EY)E GBS IR B B R 4
WU R EER AR RISV YEN S E -
BEOREAE LR - AR - RESEIZM S
FERl AR~ AL - FRAGEP R o SRR T
RIFIE K AR RS 1 U B E i - KD
SEYMMEEARG - EREER - S—a0m
TS A OB RS - B RA o AHORAS R
Wtk - CHERERGHERE SRR - &
AR 35 B A S R AR o — RIS 0 K
alEhER A SRR - & - (EERIER - &
I~ SRR (e KR F - B ElgE
R ~ mHRCIERE - TR A TR -
19584 % H A 7K {58 F2 1965 48 i3 H 7% 3 U635 55 o]
BRI AR kR T /KR FE (Minamata
disease) ; ¥ o [AlHLSE B & i EEY)E =) (Food and
Drug Administration, FDA) K2 i & B f& 24 ##% (Food
and Agriculture Organization of the United Nations,
FAO)STR R F ¥ A= i i B2 M EE B 15
%7—_‘5;;,%(1,6,7) o
s S B
SRR BT BN AR+ TARC
b & Y R SR S 51 Ry N iE rTREEUR )
(Group 2)¥ - $i¥#f \ B HBENHS - HHER
BEE AR KR AR R
HENWSRMAER T - BESZEIEE - 8
thlEsEn iR B R AR ET - 5[RER
7 WME > BIEY - b BT BB S
RLIM R A B 28 — M B Z B N IR it S 32 (delta-

aminolevulinic acid dehydrogenase, ALAD).Z{EfH
O e S Y T 0L 45 7 3 ol R Ui B N
o BRI DIEIE - BRWIZREE - AR ReE
181 - HoRAN TS © S E0HY B s n] Re
¥ B R R B P A2 LI A ) e AR R T © BRIt
Ah o BIRVE $i 2 B A S LR 6785 Bl E
B BRI B g E" - $5A75 ER
PEREIRE = (8B - 28— PR - Mk S AR
B o BERESE B AR &L - 5
WA RLIMBR S an AIMAL R &R - 55 —FE R 35
MEREAR & B IR RERY &I - [R5
AT - R E RGO R DN EE B
LRI - 55 = B HOE IR 0.5 B 2 1Y B
GE  BERKE . FXK - EEECY -

o RAENREBFEEYE RERE R
& (The Agency for Toxic Substances and Disease
Registry, ATSDR).Z {204 &k ¥)'E HH(20054F) 57
MR = BRI MBS L H
RfaE B8 -

HBARFEY T ES B ERl TR ESR
SR BHLKEREESBESY R
MR Z s ERBrh AR5 R EP R e - B
WEIEY 2 ENE - HABEREZH#ES" -
HEREG A "EXESBRESLE ) (§80.4
ppm * 7K0.05 ppm 2 #50.2 ppm)'"? - S DK A
Fr o R RN 2D E B R R K Y
BRHEESBESEMNE  HREXPEDERE
K dvE BT BRTER ST TR
WHAEFLEREEEN - WAL EB A& H
R K P A28 ~ oK ~ SRR - BRI A
AH il B THE S7Uf8 2B A A B L AR MR TR B 2R B (Joint
FAO/WHO Food Standards Programmed, Codex
Alimentarius Commission)f#z&57 + 78 » $h.2 8
TEEE AP EUE (Provisional Tolerable Weekly
Intake, PTWD)®*P{E L8 » DAYF(ERE RS 2 5 -
RREEREZZE - ARESSEEBETRE
KHFESBEEZHE - OSFEE I EETE
W - DARFAS ECH B AR 8 A R T
B R EAEREERT 225 -
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()2 2 0 8 R 5 RO S 8 (Zeeman
Graphite Furnace Atomic Absorption
Spectrophotometer) : Perkin Elmer 4110ZL,
US.A. -

(DR A& 3 35 (Mercury Atomic Fluorescene
Spectrometer) - Merlin PSA 10.023, PS
Analytical, UK. °

(S HESS © Retsch ZM 100, Germany

(P mZR : Schott SLK2, Germany ©

@HE R IKALSE @ Type 48000 Programmable
Furnace, Barnstead/Thermolyne Corporation,
US.A. -

(B X H L %8 (Focused Microwave
Digester) : Prolabo Microdigest 301, France °

= =4

i OEAEE R BER - REE
FH AR B R IR (Pyrex) A48+ B AT DAYE
BRI - fEEARTEWRR - RINIHER @ 7K(1/1, viv)
VAR ICE R - AU R R 2 i ER DA R BT
KT - SZERE A -

N

Wil ~ wEEE - R BELE - SR -
FRZ K @A i $539 BR A ZE R K - B B fE B Merck
/N F](Darmstadt, Germany) © #FE4E (1000 mg/
L) » JRAEUES(1000 mg/L) ~ $AFEHES (1000 mg/L)
FyCertified Purefl » I H EE Merck/\ 7] - 1211
2FY)'ESRM 1568a rice flour 21515 apple leaves
¥ 5 2 B National Institute of Standards and
Technology (NIST, U.S.A.) °

I EERR RS
(ERIEUEAY © FEHE R AR 5L (1000 mg/L)
1 mL » 2L0.05 NFEFR AR EA 2100 mL » {F
A UEFR o 6 FH I DL0.05 N R VA T
FERLO.1 > 0.5 1~ 283 ug/L - EEIEHER
-
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R ESEER ~ oK -~ )R

CPRIEHER IR « fETE EBORITEYE (1000 mg/

L)1 mL » 2L0.05 NAEMA 1 E A 2100 mL

VB R FEYE JEU - (o P IS P LL0.05 NS FRYA TR

FfER0.05 ~ 0.1~ 0.2~ 0.3~ 0.4/£0.5 pg/L

HEPEREUEYAVR -

CR AR © R R HEHE (1000 mg/

L)1 mL » 2A0.05 NFEEERA TR EAZE100 mL

TE R A YE R - o FH A FE LL0.05 NAEER A TR

FEER10 ~ 20 ~ 30 ~ 405250 pg/L » fiE{EiZHE

VAW -
N R IBAEETEE

S IMKEBTEREEE NS TRALTE
B AL - momiEC) ) O TaERhES
Bl Ak - mEC), TR TERTESE
s Ak — RO, HEEEE - HUEE
AREARTRPOLSEREE - $ha& - B
KA ERIR S & -
+~ BEZEYE SN

TR R A 88 3 AT IR 3 DIET 88 ~ SRR Eh 2
TEUE 2 EYIE 3T - $LASRM 1568a rice flourfE
RS2 ZYE - WEHETRIS g » RAHPASRM
1515 apple leaves{F IR UERZY)E » 73 NG HERE
1 g - Bl A Sig b ik an sig - LA
S0 BN AR TR MO EE TR A a & - DA
RENENFEBAITREE - RERITERTEES2E
Y& 2[R - [ICREFES0~120%.2 1 -

N~ BB

Bt AR TR S B - 2 BIETTEH
T~ BRI RARHER SV E T

RZ  BEDENME 2 DMHER

FEREET AR
—  REZEYE RN

TEHES2 ZHETSRM 1568a rice flourd 2 i ]
FEFR50.020 £ 0.002 mg/kg » HEFER{EF0.022 +
0.002 mg/kg * B F590.8 + 5.5% - fEHESEY)
'BSRM 1515 apple leaves7K < HIE F 550.047 +
0.003 mg/kg * HORIEER{ER50.044 + 0.004 mg/kg °
[EIRE5106.4 + 6.7% 5 $5.2 fillF5 50,418 +
0.058 mg/kg * HESFEER{ER50.470 + 0.024 mg/kg °
B F88.9 + 1.2% (WFRT) - fRUEREY)E -
59~ R K ESEIER R0~ 120% 2 fH -

= mEERISH

Bt R EAR@ R I0ME RS iR - 20
TE—=RZEH 5~ BEESTRIEES2EZYE 5
M o anBEE I E 2 E R ERR DSR2
MERE  FFREHSPEE REERZSD) » F
B3 SDAEH|_E{E (upper control limit, UCL) °
SEE{EIN2 SDRE S F{E (upper warning limit,
UWL) » ~FI{EIK2 SDEE 2 NE(lower warning
limit, LWL) » ~F3{HE3 SD&E &l T {E(ower
control limit, LCL) ° D& Z 53 MT#s Bl - 22 H
ST ESI R E B M ME(-0.30~0.22 ppb).Z A (AN
e —) - EES TR E R FE02.4%) 0T Al
) - FEE2EYERIPCRERESE L NME
(74~107%)Z N AE =) » BR kTR TZ
B R AT

= BAEFEREER

FHHF R eIt 774 - HER Ok - 8
GEINEF=FR > .25 R 50.04 ppm (RER

. N PN Rlall 2R

N it 52 ) f;lgﬂf) ff;ljé,{f) ‘E‘(ﬁf)*
&% SRM 1568a (Rice flour) 0.022 £ 0.002* 0.020 = 0.002 90.8 = 5.5
XK SRM 1515 (Apple leaves) 0.044 = 0.004 0.047 = 0.003 106.4 = 6.7
Eia SRM 1515 (Apple leaves) 0.470 = 0.024 0.418 = 0.058 889 = 1.2

I + B
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BASEYISER H—H
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o - o |

—- 005 o5t
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w  0.05 . . b T%0

?: -0.1 PY * * : 85 N
0.15 LWL %o % | LWL
0.2 - .
0.25 75 L LcL
0.3 Lcr!
035 70 :
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0.45

B— - |z Z=EAMhEIE

' SEI5{EN0 3 SD A& L& (upper control limit, UCL)

2 I 5{ENN 2 SD A4S H1E (upper warning limit, UWL)
P FIG{ER] 2 SD BEE T{E (lower warning limit, LWL)
* SES{EIR 3 SD A& HI T{E (lower control limit, LCL)

ucL!

¢ )
UWL

S =N W AR NS

B Xl ERMIEHIE
' SEI5{EN0 3 SD A& L& (upper control limit, UCL)
2 I9{ENN 2 SD AZE L1{E (upper warning limit, UWL)

H~0.17 ppm) » RZ &
Hi~0.007 ppm) * $#5& FH&
Hi~0.16 ppm) °

B IAE oK R LT84k - HER Ok ~ 85
SRUFMUATR » #8.2F& 8 %0.04 ppm (5f€’ffz‘
Hi~0.37 ppm) * 7K. Z & & 50.001 ppm (Rhi
Hi~0.01 ppm) * #5225 & 50.02 ppm (R
H{~0.14 ppm) °

§7%0.002 ppm (Kfg
2 550.02 ppm (Kfg

By
EB= - wmiZESEYEEFIE

! a‘Li’J@Ju 3SD &%) {8 (upper control limit, UCL)

2 XEI9{E NN 2 SD A4 & (upper warning limit, UWL)
S SEI5{ER 2 SD AL T {E (lower warning limit, LWL)
* SES{EIR 3 SD A& I T{& (lower control limit, LCL)

FEE— - ZHIFRREET  maRZM
B 7R H1200.01~0.05 ppmFE EHH % 0 53
BB S22 K371 > BA567.5%F044.0% 5 K& &
B R34 12L0.001 ppmEA F % » 435
28 R34 » B4536.4% K 40.5% s BN EE
CHEE R 0 $#000.01 ppmPA N 0 43
BB 31 K671 » &1546.8% F236.9% (A& VY~
) e

HZEE17TERGH i 161Kt - 87
& EAESEII{E50.04 ppm (RARHE~0.37 ppm) * K
& B {ER0.002 ppm (R HI~0.01 ppm)

by EAE S I{E R50.02 ppm (Mg HI~0.16 ppm)

(WFRF) - HdgZ 5= {ER0.37 ppm 5 R ZEm
{ER0.01 ppm ;5 #1527 &% ={H F50.16 ppm ° fREES
F o161 ER IS L8 RS EIREHTT
Bt e B NG TR REeBREREYE ) (3704
ppm * 7K0.05 ppm 2 #50.2 ppm)"'

BERARAPEEESERERERILE
BEHERTEHSBSE 2B ARE
KA BT 2 H 854 B L EL AT 1 31/ - (85-89 )
91-99F ) » I BEE R KT E GBI
R KRBV & &I AR K 22 52(0.002~0.004
ppm) ° Him & & 550.02 ppm ; HSHSEEE &



## N.D.: AhH 8828 RS 150.002 ppm + 7K ZH5 H PR & 50.0005 ppm 5 #5.2 f HH IR 5 %0.002 ppm
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B ESEEE - 0k~ $HEEAE
F= ZHEME—HERKDHE R HEE

Hir (Go $#(ppm) “K(ppm) #i(ppm)
FfET 1 0.06 (0.06)" N.D.” (N.D.) 0.01 (0.01)
=plea 2 0.04 (0.03 ~ 0.05) 0.0003 (N.D ~ 0.0005) 0.002 (0.002  0.002)
kA 4 0.03 (0.01~0.06) 0.001 (N.D.~0.003) 0.002 (N.D.~0.01)
HTIR 6 0.09 (0.01~0.17) 0.0006 (N.D.~0.002) 0.01 (N.D.~0.06)
TESERR 6 0.03 (0.01~0.06) 0.0008 (N.D.~0.003) 0.005 (N.D.~0.02)
R 4 0.02 (0.007~0.04) 0.003 (N.D.~0.006) 0.03 (N.D.~0.01)
EEESH 4 0.03 (0.01~0.06) 0.002 (N.D.~0.004) 0.06 (0.02~0.13)
R 7 0.04 (0.01~0.13) 0.003 (0.0005~0.004) 0.02 (0.01~0.05)
AL 7 0.04 (0.002~0.11) 0.003 (0.002~0.007) 0.04 (0.01~0.16)
Efcea 2 0.09 (0.08 ~ 0.1) 0.003 (0.003 * 0.003) 0.08 (0.07 ~ 0.09)
LR 7 0.03 (N.D.~0.07) 0.002 (0.001~0.002) 0.06 (N.D.~0.09)
= = 3 0.02 (0.02~0.03) 0.003 (0.001~0.005) 0.07 (N.D.~0.02)
FETeA 5 0.03 (0.005~0.05) 0.002 (N.D.~0.007) 0.003 (N.D.~0.01)
ke 5 0.02 (0.005~0.03) 0.002 (N.D.~0.003) 0.006 (N.D.~0.06)
TR 10 0.06 (0.04~0.07) 0.002 (N.D.~0.005) 0.008(N.D.~0.04)
i R 4 0.03 (0.02~0.04) N.D. (N.D.) 0.001 (N.D.~0.003)

&at 77 0.04 (N.D.~0.17) 0.002 (N.D.~0.007) 0.02 (N.D.~0.16)

P (& RHEE)

i 8 #%(ppm) 7K (ppm) #5(ppm)
FefgET 1 0.02 (0.02) * 0.004 (0.004) 0.01 (0.01)
=g 2 0.04 (0.03 ~ 0.04) 0.003 (0.003  0.003) 0.03 (0.02  0.04)
P 4 0.04 (0.01~0.08) 0.003 (0.003~0.004) 0.03 (0.01~0.05)
TR 6 0.08 (0.05~0.12) 0.004 (0.003~0.006) 0.04 (N.D.*%~0.08)
LR 6 0.23 (0.13~0.37) 0.005 (0.003~0.07) 0.07 (0.03~0.14)
1B 6 0.02 (0.01~0.04) 0.004 (0.003~0.01) 0.05 (0.03~0.07)
Eb 4 0.003 (N.D.~0.01) 0.001 (N.D.~0.003) 0.005 (N.D.~0.02)
B RS 4 0.02 (N.D.~0.04) 0.0004 (N.D.~0.001) 0.007 (0.002~0.02)
F R 7 0.08 (0.009~0.14) 0.001 (N.D.~0.002) 0.02 (0.002~0.03)
B 7 0.05 (0.01~0.14) 0.001 (N.D.~0.003) 0.02 (0.004~0.1)
FAERA 2 0.08 (0.07 ~ 0.08) 0.003 (0.003  0.003) 0.05 (0.002 ~ 0.1)
EHRRR 7 0.002 (N.D.~0.08) 0.0007 (N.D.~0.002) 0.01 (0.006~0.04)
FEEe 3 N.D. N.D. 0.003 (0.02~0.01)
TR 5 0.006 (N.D. ~ 0.02) 0.0008 (N.D.~0.004) 0.02 (N.D.~0.04)
= 5 0.006 (N.D.~0.02) 0.0004 (N.D.~0.001) 0.006 (N.D.~0.02)
15 RS 10 0.007 (N.D.~0.02) 0.0005 (N.D.~0.002) 0.01 (N.D.~0.04)
PR 5 N.D. 0.0002 (N.D.~0.001) N.D.

&at 84 0.04 (N.D.~0.37) 0.001 (N.D.~0.01) 0.02 (N.D.~0.14)

SEEIE(E R HiE)

5 N.D.: AT« #7Z M IR EF50.002 ppm

7Rz IR & 550.0005 ppm 5 #5:2 R & £50.002 ppm
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19.5%
23.4%
40.5%

> L L L L L L L 364% L |
T 0% 5% 10% 15% 20% 25% 30% 35% 40%  45% 50%

= SR
BT - RXRERRERZHBEARSTE

RS K 7% 5(0.02~0.04 ppm) * e 8%0.29
ppm ; #HYIT & BN MR 5 (0.04~0.06
ppm) * e e & %0.38 ppm (A1FEA)

A~ BISNCRGAERER

RIBSCRR RS - RS AT E FoR R
K E & EEEMNIFEFR0.01 ppm ; EIJE »
REE - R BKPEEE ~ JEERE BB #XR
FI R PEHE S & 875749 & 80.02~0.04 ppm ; HA
F50.06 ppm © 5 FEFEOKER & & A (85298
FRE) - KI5 8E550.04~0.06 ppm * (EXAH
AR o Kawada 5z Suzukifg H H AR R R E R = 2 5
R RE - EXBLUCKREREZ RIENZRE
s~ 5 o HRNHEH 19709 H AR R KR

098424
W 98= 14

=

(wdd) jgead 8
%y %, %05 %, %, o,

36.9%

46.8%
> L L L L |
270% 10% 20% 30% 40% 50%

B IR

B\ RRgEPHEEZHHE RS hE

& R261 g/day » 1994 F £ %5182 g/day »
5 H 8 A B 135-50 pg/daypk HE B 230 pe/
day » RIS K R E 2 D i (87 2 [ R
B o

Zhang 5522 F O O 7{H B 22 H 1990 %
1995 F FoR R B B AIERL) - BN~ BHA
REE - B BORPGEE ~ BUEE - M@ lbEE o F
B~ FAF R LB fok S & E19{K20.01
ppm * 5  FE -~ N8R REBEEAKF T
& 8 50.01~0.03 ppm » FIE R IEREE S5
0.039520.038 ppm * FHIESF R K E S & S
15 $50.058 ppm © HIEFEE K S EFHA (86
FEORIENE) - HIE E50.02~0.04 ppm * F =
S & REREIET - 2 IHEERRERE K
PR EAEAE0.2 ppmPAT) ©

Lee 52 E VI & v B R A H BN A
HEBAER - SRETHEARPRET RS B
0.002 ppm * &FEREAFR3.231 pg/week » DUFEE]
NP ESSATIRE » R R ARD
GG B A AR L R AR AR B
AR BIEPTWDRY3.7% » BB FREEAR KT
K BEPFHEQRSEISFE) » HEE50.002~
0.004 ppm * PAOSFE K HR & & 2 #8~FE9{60.002
ppmZREHE + FIEGE Bk ARAIE(EPTWIRY
31% » MR 1.9% » HIRERIE -

N BEREREE
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BRPESEEE - 0k~ $HERAE
A ZHEHEERXPE R HEE

HilE 8L #F(ppm) ZK(ppm) $ti(ppm)
HfET 2 0.04 (0.02 ~ 0.06) * 0.002 (N.D.** ~ 0.004) 0.01 (0.01 ~ 0.01)
HALRR 4 0.04 (0.03~0.05) 0.002 (N.D.~0.003) 0.02 (0.002~0.04)
PR ERR 8 0.03 (0.01~0.08) 0.002 (N.D.~0.004) 0.02 (N.D.~0.05)
FrTER 12 0.08 (0.01~0.17) 0.002 (N.D.~0.006) 0.03 (N.D.~0.08)
EL A AR 6 0.23 (0.13~0.37) 0.005 (0.003~0.007) 0.07 (0.03~0.14)
TESERR 12 0.03 (0.01~0.06) 0.003 (N.D.~0.01) 0.03 (N.D.~0.07)
B 0.01 (N.D.~0.04) 0.002 (N.D.~0.006) 0.04 (N.D.~0.02)
B SRR 0.03 (N.D.~0.06) 0.001 (N.D.~0.004) 0.03 (0.002~0.13)
&R 14 0.06 (0.009~0.14) 0.002 (N.D.~0.004) 0.02 (0.002~0.05)
HALER 14 0.04 (0.002~0.14) 0.002 (N.D.~0.007) 0.03 (0.004~0.16)
[EEeds 4 0.08 (0.07~0.1) 0.003 (0.003~0.003) 0.07 (0.002~0.1)
EFRER 14 0.03 (N.D.~0.08) 0.001 (N.D.~0.002) 0.04 (N.D.~0.09)
FEFe 6 0.01 (N.D.~0.03) 0.002 (N.D.~0.005) 0.005 (N.D.~0.02)
FETER 10 0.02 (N.D.~0.05) 0.002 (N.D.~0.007) 0.009 (N.D.~0.04)
=0 10 0.01 (N.D.~0.03) 0.001 (N.D.~0.003) 0.06 (N.D.~0.02)
=nj:3ea 20 0.02 (N.D.~0.07) 0.001 (N.D.~0.005) 0.01 (N.D.~0.04)
J SRR 9 0.01 (N.D.~0.04) 0.0001 (N.D.~0.001) 0.0006 (N.D.~0.003)

&t 161 0.04 (N.D.~0.37 ) 0.002 (N.D.~0.01) 0.02 (N.D.~0.16)

SEEE (G EHIE)

#5 N.D.: Kfg o #7288 HIEE50.002 ppm ;

R M PR & 550.0005 ppm 5 #5218 HIPR & 50.002 ppm

TR BERKPHE K HEEZRAEHER
R 8 % 7 E (ppm) K& & (ppm) i & (ppm)
85 200 0.05" (N.D.""~0.26)" 0.002 (N.D.~0.012) -
86 200 - - 0.04 (N.D.~0.16)
87 200 0.06 (N.D.~0.26) 0.004 (N.D.~0.010) -
88 91 0.04 (N.D.~0.10) 0.003 (N.D.~0.009) -
89 134 0.05 (N.D.~0.21) 0.003 (N.D.~0.008) -
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.~0.01) 0.02 (N.D.~0.16)
* SEEE
Rl =

i N.D.: A H
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=t HABBERKPIHE B LR

RN\~ BARXKDEEERAEEPTWIZ L

HOlE EiEd #5 & (ppm) 8 ZHIEH i 7K fzai

ER YN FORHHSEIRE (ppm) 0.04 0.002 0.02
1 Y 0.002 8 HEEHE AR (ug/week) FIE 588 29 294
2 HHE 0.022 215 ZM 361 1.8 18.1
3 = 0.011 104 WMARIEPTWI *+(%) B 140 31 20
4 Eije 0.039 24 7 86 19 12
5 HA 0.005 788 * IR T B A B B R L1993~ 1996 R B AR
6 oy 0.008 172 }ii%iﬁgﬁaﬁ%ﬂ%ﬂ#ﬁ) » B ERERENER210g - L
7 35| 0.009 13 ## PTWL: FAO/WHO Provisional Tolgabley/eekly Iriake %ﬁﬁL
3 B g 0.009 97 %&”ﬁiﬁﬁyi(ukw ket H) © #7420 pg, K96 pg, Y
9 JEERE 0.038 26
10 fildes] 0.007 1

FRRE@IEN) -

H AR
1 JIIEPN 0.011 4 + ~ #him
12 HHLE - 0.008 22 P AR+ BN R A
'3 s 00 2 KRB S BB - AR
H S 0.027 AL B L SRR o RS - SR SR A
om0 N PR - LAKR BRE AL 8 GENE
16 WA 0058 3 Mo RSB EER R K RITERE
17 EXE 0.003 29

Bk 1 B A L B {1 7 A AL A5 (FAO/WHO)
LR W E B E A BN EPTWD 7 ng/
kg™ DB Z S8 E60 kel E » F AEE
FHRIUE 5420 ug 3 RZPTWLE 1.6 ug/kg™ » #2
A NEEAFRIER6 ug + #5Z PTWIE25
ug/kg » HRE G N EEA IR R 1500 ng® -
KEIDUA TR - BUEEREEARINER K210
g REZHR129 ¢* 0 DIOSEE ALk T REE
CAASEEE0.04 ppmZRETE - BB ARk TR A
SR E(LEHEPTWIN14.0% @ 21 58.6% » 5 H
B2OMTFERLSAT » A g EFRAYPTWILER
B 5 SROVHESEEE{E0.002 ppmakEHEL - Bt K
i ARV EAEPTWINIS.1% » Z21EH1.9% »
HEDPHITREH6IOANT » A g EE RHIPTWI L
FRAE : $5LIFESEE{H0.02 ppmsKETEL » Bkt &
K A E(EPTWIAY2.0% » 221 R1.2% »
HZEADHIFRER10.7AT » A gZE$HIPTWI

B RATHIMRRE - DU CASHE B2 miRas B 4
Rseis DR L R -

Fov& BRI A E B e B 7 - DUIRE
RIFERKZ 2 MHERURE - #E  BREEE
BT R R B - O8FEFE AR BRAS IR - A
ERhRKESBER 225K - WRHETTEE
B WA ER] 2 2%
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The Investigation on Heavy Metals (Cadmium, Mercury
and Lead) in Rice

CHE-LUN HSU', YA-MIN KAO', HUI-MEI HSU?, YUNG-SHENG TSAT’,
LAI LI HONG", QUO PING LIN’, HSIU-KUAN CHOU®, SHOU-HSUN CHENG’,
JIIN-FUNG SHYU® AND DANIEL YANG-CHIH SHIH’

'Division of Research and Analysis “Tainan City Public Health Bureau *Yunlin County Public Health Bureau
“Nantou County Public Health Bureau *Keelung City Public Health Bureau
%Central Center for Regional Administration 'Southern Center for Regional Administration
*Northern Center for Regional Administration °Center for Science and Technology

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 March to October, 2009. Seventy-seven samples of the first
crop rice and 84 samples of the second crop were analyzed. The results showed that the total average content of
cadmium, mercury and lead in rice were 0.04 ppm (N.D.~0.37 ppm), 0.002 ppm (N.D.~0.01 ppm) and 0.02
ppm (N.D.~0.16 ppm), respectively. The average contents of cadmium, mercury and lead for the first crop rice
were 0.04 ppm (N.D.~0.17 ppm), 0.002 ppm (N.D.~0.007 ppm) and 0.02 ppm (N.D.~0.16 ppm), respectively.
The average contents of cadmium, mercury and lead for the second crop rice were 0.04 ppm (N.D.~0.37 ppm),
0.001 ppm (N.D.~0.01 ppm) and 0.02 ppm (N.D.~0.14 ppm), respectively. All rice samples have shown for
good safety and under control. The contents 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



