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RVORE  rhbgh CRIRRuh ERARES

W R

LR EREEEZRRTELBGE R )L EHRN AREITFIA Z10
AR &M THARZLER 36K BB 405 KT THK > L
BoGRB URK - SFHBR O K B8RS THRE - ERBON) 6B% > S
B R 2 KBk — IR R RARRE - 0 AT5H A86M - 1614 0 EERE
BA o dy o RARERsh 0 BARSTEBTAT A F NS TR EAT M AR SR o AR S FHRF
¥4 2,0.05 ppm (KA H~0.12 ppm) * K444 -F314.40.002 ppm (ki #~0.011 ppm)
85 4% 40T 3915 40.03 ppm (R4 H ~0.09 ppm) ° & F —BIER KRR X TH A E
40.05 ppm (R4 41 ~0.12 ppm) * RZF3 2 & %0.003 ppm (A4 £ ~0.011 ppm) * 8=
F3 6% £0.03 ppm (i $H~0.07 ppm) 5 F =R KAREE » 52 F3 4% 40.05 ppm
(0.004~0.12 ppm) * K2 T34 40.002 ppm (kA% # ~0.008 ppm) * 5 T35 48 %40.03
ppm (R4 H~0.09 ppm) ° 1614 & KA 5 2 45 + RAES & 405 4 R K8 B AT e
A FNEZ T RESBREIZE ) (4204 ppm AT 0 5R0.05 ppmyA T+ 450.2 ppm#A ) ©

R Ak ELE 5k 8

—@B2EM

wmEaREFERILEEY - 555
PIEIEI 22485 (Internatgnal Agency for Research
on Cancer, IARC)RF# 5 HAL & W55y N\ B B0
PI(Group ¥ - REAFZBEINE - THZHENR AR
wE - LHEBER ZEREEASBHANEF
H - Mg R — EZRGEERREERY - HAE
(LR ) TR s AR R R B 2 T RTE R (tai-
Itai disease) | , R EBELHEH S BEKF &4
mAWIHFREEREARRARE  BRREAE
G RrammfE"  Hhash RIS
BHE 885 R A 2 1835 7 B 85 1Y 7

ORI (ER B S We o EEEUE SRR 2 ek - IR R
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KEHELEYE  CHEAEEKR - Hifg
FIEE - RILEGVIH A REE A B IRk
WREBRREARRILEYEN S & - &8
RIEZE R - AR - REZFZMT - A
WU ~ AL - FRALE Y SORT 73 8 B e 1 AU A
AREOR ¢ B OR A 1 B R s B W - KR 43
FHMBEAR S - EMEER - S5—&om
TS RGBS - 2 BRI » A RS L i HY
& > LHE RS R E Z @B SRR - &
A - 35 A A R A R o — RIS 0 oK
slEhER AR - EH - (EERIER - &
I~ SRR (e KR F - B ElgE
R~ mHRCRERE - TR A TR -
19584F Y H A /K818 K2 196548 5 H A8 8 SR
BRI AR Rk R T /KR FE (Minamata
disease) ; ¥ - K EEF &L EEYE H fF (Food and
Drug Administratgn, FDA) K i & B g 2 4H ##%(Food
and Agriculture Organization of the United Nations,
FAO) SRR A s ¥ AR VG i B2 M Y B 5 8 15
%ﬁ?ﬁ%“ﬁj) °
s S B
S B EICRA - BB ETERH - TARC
i ER MR &3 SERIVEUNG - ST EICI K i=E Y Y|
(Group 2)¥ - $i¥#f N\ HBENHS - HHER
BE AR KR AR A R
SENHERMARTH - BESZEHEE - 8
thelEEhEEEE IR ENEE  5EFR
B TR~ WEEY < $ih2 3E T EEE HBE Ak
RLIMZR A B L8 — M B Z B N IR it S 3% (delta-
aminolevulinic acid dehydrogenase, ALAD).Z{FFH
GO Sk B ML B o 0 B RO R BN B
o MR AT DARIE - BRIIRE - G AR
&M H R AN mI W RIR S - $E S B g n] rE
¥ B R R B i A2 BEL T 72 5 e AE R R © Bt 2
Hh - B s 3 B CH S LB RS DA ZE R BlE
B A a s B E mgE " - AT RS
PR = (& B - 25— (WP B - MR SR AR I

B2 - A RISSE R WI IS MEEAR R &I - $5E
W AL MER S A MAL R A &R - 26 — FEEERY 35
MEREIR & R B E I - (R & A FRE iR
AT - 5B B A IE Il Ry N B2~ BEYR
FCIETISRRTE o 58 =8 B A A B4 B = 1) T e
GE  2HEE . FX - HEETY -

o RAEREBFEEYE RERER
& (The Agency for Toxic Substances and Disease
Registry, ATSDR).Z {204 &k ¥)'E HH(20054) 57
PBERE—  B=RE\"Y MBS BRI
RieE B -

BRI ES B ERl TR ESR
R BEHDORERIE-SRBBRZ" - R
R s ER@H LR S RIEVIA I - HER
HEMZHEE  HANEERSYZH5ES" - B
HIREGETH "R RESBREEE ) ($80.4 ppm
DUF » 2K0.05 ppmPA T+ $#50.2 ppmPA )™+ 5
BRIk TR - REKFENEI %D ESEREH
BEABNEREESBESEIMNE - HRERPE
B oK e EETRE - R T REE AR
TR HEEFT L EREFEES - WAl RLEHE
B H KA A L8R ~ oK - $hiiE - Bdl
BB R AR B T U A R R iR E R R B
® (Joint FAO/WHO Food Standards Programmed,
Codex Alimentarius Commission)# %8 ~ 7K »
$15 7 B 7E 55 A FF R AU E (Provisional Tolerable
Weekly Intake, PTWI)®EEL#E » DUFEfil R L 2
il - RRERREZZ % KR ESSEERHG
ETRATEEBESEZFHE - OTFEETFRHEE
7B - DAEHAL B ] N R < 28 - TL(F R 1E
B BT S B R R B IR ER ] 2 25 -

MEETTE

— . fhEETOR

Ry Rk B E 1 - ARG E TS 1 TR i
4R B HEE BRI - BEEILE - E
B% o BT RR  EbETT - HERR - fEERR G

BR o EERER - iR AR MR B
W FERG) > ok SRR - &
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1. %% 2 0 & E 2R RO RS
Graphite Furnace Atomic Absorption
Spectrophotometer) : Perkin Elmer 4110ZL,
USA.-
2. REEOLH
Spectrometer) -

Analytical, U.K. °
3. #3fEES © Retsch ZM 100, Germany ©

i {# (Zeeman

1% (Mercury Atomic Fluorescene
Merlin PSA 10.023, PS
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4. N#EHR + Schott SLK2, Germany °
5. =i JKAETE © Type 48000 Programmable
Furnace, Barnstead/ Thermolyne Corporation,
US.A. -
6. B EA M E LS (Focused Microwave
Digester) : Prolabo Microdigest 301, France °

= z:=8

OREALE ~ 3 FAEBR > REE FH
125 B R IR BT (Pyrex) 48 - (5 FH BT LASE AR
B BEKERE - BAEEE ¢ KA/, vIvIBETR
HESE TR - B BRI 2 R DA ST K
o o SCERfEA -

N

Tl ~ HlE - R EE(LE - ST
PR3 K @A RE#  ER e BE R e - 1 B fE B Merck
/N F](Darmstadt) © SRR, © ORAEHE L - BAE
e By Certified Puredlt » [ H fE B Merck /A F] °
TEHESRZ W SRM 1568a rice flour 521515 apple
leavests)li 5 S5 Natcnal Institute of Standards and
Technology (NIST) °

A RERREH

1. SRIEMEVATR © FETE B AERIFYESL (1000 mg/L)
1 mL » DL0.05 NTHERIA TR E A 2100 mL » {F
R FUR - F FIIFFFLL0.05 NAEER A TR
0.1~ 0.5 123 ug/L > BE{EIEHEE
1

2. FRIFHEATR AT E IR IEEE L (1000 mg/L )
1 mL » DL0.05 NIHEEIAE TR E A 2100 mL » {F
Fo R RO/ - o FHIRFFFLL0.05 NBH BR VA TR i
FERLS0 ~ 100 ~ 200 ~ 300 * 400 * 500 ng/L
HEPEREUEYAVR -

3. B EEEVATR © FEHE RIS EEYE FH(1000 mg/L )
1 mL » 2L0.05 NfHFRE IR E A 2100 mL » 7
R REMEFOR - FIIFFFLL0.05 NAE B VA TR A
FERZ10 ~ 20 ~ 30 ~ 40 ~ 50 g/l - (EEMEUES
1
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YR s R A I SE . (Ann. Rept. BEDA )

N R BREER

g AREBET B EAEE LS T R HE
BRI - RomEC) Y TRATE
B -, Tk TESTE
SBEE L R ) VHERRE - W
DAY = e R T ot RE ke e~ #5
&2 RPUREOGE RS & -
+  BESEYME ST

R R A e A i 73 BIET TR ~ R EhZ
TEAEZYIE 347 - $#8LASRM 1568a rice flourfE
TR HE2EYE - FETEREELS g @ SR EHPASRM
1515 apple leaves{E R UEREYE - 73 B HERE
01 g » oS Siela Tl sew - Ho
S E A RO E S TR A EE - DL
RKENAEBESITREE - R EORERE
PyE 2R - [EERIATE80~ 120% L fH] ©

N REEHIH
Bt KimiE R o iRE BN - 2 hIETZEA
DT~ BT RIRRESEIE T -
BB
—  BEBEMEDN

TEHEZ2Z Y SRM 1568a rice flourdd .2 i ]
FEE50.021 £ 0.001 mg/kg @ HEFER{E150.022 +
0.002 mg/kg * [EIEEF599.2 + 10.0% - fE#EZEY)
'BSRM 1515 apple leaves7K .~ i HlH 5 550.039 +
0.005 mg/kg * HORIEURE/50.044 £ 0.004 mg/kg

R BEDENME 2 DMHER

B F589.7 + 10.5% 5 #5.2 faflE 550,438 +
0.053 mg/kg * HEHER{E50.470 £ 0.024 mg/kg
[ER 932 + 11.2%(ANE ") - IEHEREZYE 2
85 SRR ESEIR TR0~ 120% 2 fH -

= mEEHNh

Bt R ER@RI0EGE S iR ER - £
fE—RZEE ST~ BEESTRIEEZ2ZY)E 5
M o o 'E I ] 2 7 B AR A Je 26 P o O 4011
R ZRERTE - AR EIE TR ZE(SD) ¢
SEEME N3 SDRE F - {E (upper control limit,
UCL)  ~F&{E N2 SDFE & F{H (upper warning
limit, UWL) » SFH{EK2 SDEZ S N {E (lower
warning limit, LWL) » SEH{EIR3 SDEEH] T E
(lower control limit, LCL) ° 53 #f#5 5 - Z2H 554 {E
A E N {E(-0.08~0.09 ppb)Z A (AE—) -
HESITIREH _EE6.7%) LT AE =) »
W2 EY)VA RICREG I ESIE L MMET7~108%)
ZAAIEZ) - BRI M EE H R
I

 REETERETER

B—HAE R B LT 750F - HER - K 85
EENF =R #8255 E550.05 ppm CRER
Hi~0.12 ppm) » K2 F4 5 8 550.003 ppm R
Hi~0.011 ppm) * #5235 & 550.03 ppm R
H~0.07 ppm) °

BIE R RIS ILET 86 - HiEE R
$E BAEVUATR - 882 K& & 50.05 ppm
(0.004~0.12 ppm) * 7K Z & & F0.002 ppm

— N HES2 R E T HI{E Eljiess
AN = YHI e 7I:T = N f<ay
At WEXE =1 (me/kg) (mg/kg) (%)
- SRM 15682 .
5% 9 Rice foam) 0.022 +0.002 0.021 +0.001 99.2+ 10.0
F 7 SRM 1515 0.044 + 0.004 0.039 + 0.005 89.7+10.5
(Apple leaves)
s 7 SRM 1515 0470 + 0.024 0.438 +0.053 9324112
(Apple leaves)

I + B
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= 008 f
o 0.06 UWL?
w004 - -
® 002 . . .
-~ 0 F * * >
-0.02 R
-0.04 LWL
008 LcL?
0.1 [
0.12
-0.14
-0.16

R#
1. F15{EN 3 SD A& _E{& (upper control limit, UCL)
2. F19{E/N0 2 SD A& E1E (upper warning limit, UWL)
3. F15{ER 2 SD BEE TE (lower warning limit, LWL)
4. F15{ER 3 SD BE T TE (lower control limit, LCL)
B— - |z Z=EAMhEIE

8
7 1
UCL
# 6
2 5 UWL?
1%
# 4
—~
3 . .
% . .
- 2 * .
1
* *
hd .

1. F15{EN 3 SD A& HI_E{E (upper control limit, UCL)
2. 35948 2 SD A&Z & _E{E (upper warning limit, UWL)
B X RcERMIEHIE

R HI~0.008 ppm) » #47 FH &
(A HI~0.09 ppm) -

FEE— - ZHERXEET  maRZM
B R 000.01~0.05 ppmE B #H % 0 47
BB 1R S53M > BA4541.3%5:61.6% ;5 MK S &
ZHEE SRS HELL0.01LL TR » 5 8lk16
PER250F - £4521.3%5:29.1% ; B E =2 1F
B A 0 1LL0.025 % - SRR 18 {4527
F » B4524.0% F31.4%EEY~75) °

HZEE 1 7EBRTmE 2 161 e kigiE T

= 550.03 ppm
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X #hEELHE

110 UCL!
105 . ? uwr2
100 - ¢

= . .

W 95

5 *

* o9t

8|

° *

% LWL?

_ 80 f
. LcL?
70 1 1 1 1 1

1. JE9{E 0 3 SD A&l L& (upper control limit, UCL)
2. JE39{ENN 2 SD A4 E1E (upper warning limit, UWL)
3. Fi9{ER 2 SD &ZE T {E (lower warning limit, LWL)
4. FF15{8R 3 SD BE I TE (lower control limit, LCL)
B= - ZEZEZYBEEHIE

0.0% 097 2 #
0.20LE ¥ 0.0% moT £ 18
0.16-0.20

0.0%
0.0%

0.11-0.15 ﬁ 4.7%

6.1%
32.6%
0.06-0.10 L_ 46.1%
0.01-0.05 ——l

61.6%
1.2% 413%
% 3%
0.011) 33%
0%

10% 20% 30% 40% 50% 60% 70%

(wdd) o)

H#HEE S
C RAERRESEZHHE A RI N

% & EAESEII{E 50.05 ppm (R H ~0.12 ppm) >
KE BEHFEYER0.002 ppm CRGH~0.011
ppm) * #5E EFESFE{E F50.03 ppm (FffH~0.09
ppm)(WIFE ) - HH#FZ & {ER0.12 ppm 3 K2
R = {E%0.011 ppm ; #5.7 f =B 750.09 ppm ° f
EpisR - 161 R R KRR 88 » TR KB & B ARHE
HITEREHEEEASZ T BERESBREEE
(#50.4 ppmPA T » 7K0.05 ppmPA T+ $£0.2 pme\
T .

- BERRPESE S ERIIERLLE
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F= ZEME—HERKXPHR R HEE
& 8 ##(ppm) “K(ppm) #(ppm)
B 1 0.09 (0.09)* 0.004 (0.004) 0.01 (0.01)
=p|%: 2 0.06 (0.05 ~ 0.07) 0.003 (0.002  0.003) 0.06 (0.05 ~ 0.06)
HE R 4 0.06 (0.02~0.08) 0.002 (N.D.**~0.007) 0.02 (0.01~0.03)
FTRR 6 0.07 (0.04~0.10) 0.006 (0.001~0.011) 0.02 (0.01~0.03)
B3RS 6 0.04 (N.D.~0.07) 0.002 (N.D.~0.006) 0.02 (N.D.~0.03)
L 4 0.01 (0.003~0.02) 0.002 (N.D.~0.003) 0.02 (0.003~0.04)
e 4 0.08 (0.02~0.12) 0.002 (0.001~0.003) 0.03 (0.01~0.04)
HHR 7 0.08 (0.06~0.09) 0.003 (0.001~0.004) 0.02 (0.01~0.03)
AR 7 0.05 (0.02~0.12) 0.004 (0.002~0.006) 0.03 (0.01~0.05)
[EaEid ] 2 0.08 (0.04 ~ 0.11) 0.003 (0.001 ~ 0.005) 0.01 (0.01 ~ 0.01)
EFRR 7 0.05 (0.01~0.10) 0.003 (0.001~0.005) 0.02 (0.01~0.03)
FaFern 3 0.06 (0.05~0.07) 0.004 (N.D.~0.007) 0.04 (0.02~0.06)
FETEIN 5 0.04 (0.01~0.08) 0.002 (N.D.~0.004) 0.03 (0.01~0.06)
ks 4 0.06 (0.05~0.06) 0.002 (N.D.~0.004) 0.04 (0.01~0.06)
e R 10 0.06 (0.01~0.11) 0.002 (N.D.~0.005) 0.04 (0.02~0.07)
EET 3 0.03 (0.01~0.06) 0.0003 (N.D.~0.001) 0.03 (0.02 ~ 0.04)
=5 75 0.05 (N.D.~0.12) 0.003 (N.D.~0.011) 0.03 (N.D.~0.07)
P IE(E RHE)
o N.D.: AfgH

8% g PR 2 550.002 ppm 5 7R g H PR E550.0005 ppm 5 #1527 4% HPR 2550.002 ppm
= REHEZIMERXKDE R HEE

Hh g 8 #f(ppm) “K(ppm) 5t5(ppm)
HfE 1 0.05 (0.05)" 0.001 (0.001) 0.03 (0.03)
HALRR 3 0.04 (0.04~0.05) 0.002 (0.002~0.003) 0.02 (0.02~0.03)
P EIRR 4 0.06 (0.01~0.12) 0.001 (N.D."~0.005) 0.04 (0.02~0.06)
FTRR 6 0.06 (0.01~0.09) 0.002 (N.D.~0.008) 0.04 (0.01~0.08)
HHRR 6 0.08 (0.05~0.1) 0.001 (N.D.~0.002) 0.004 (N.D.~0.02)
TESERR 6 0.02 (0.01~0.03) 0.001 (N.D.~0.001) 0.03 (0.02~0.06)
LR 4 0.02 (0.004~0.04) 0.001 (N.D.~0.002) 0.04 (N.D.~0.08)
EESS 4 0.04 (0.01~0.07) 0.001 (N.D.~0.003) 0.03 (0.02~0.04)
E=last ot 7 0.08 (0.05~0.12) 0.001 (N.D.~0.003) 0.02 (0.01~0.05)
AL 7 0.03 (0.01~0.08) 0.001 (N.D.~0.002) 0.02 (0.01~0.04)
B R 2 0.09 (0.06 ~ 0.11) 0.001 (0.001 ~ 0.001) 0.02 (0.01 ~ 0.02)
ERRER 7 0.05 (0.02~0.09) 0.001 ((N.D.~0.002) 0.02 (0.01~0.04)
FEFe 3 0.03 (0.02~0.04) 0.004 (0.001~0.005) 0.03 (0.02~0.04)
FEFemh 5 0.04 (0.01~0.06) 0.004 (0.002~0.005) 0.03 (0.02~0.04)
B 6 0.04 (0.02~0.06) 0.004 (N.D.~0.005) 0.05 (N.D.~0.09)
TR TR 10 0.05 (0.02~0.08) 0.004 (0.001~0.006) 0.03 (0.01~0.06)
F SRR 5 0.05 (0.02~0.08) 0.004 (0.001~0.007) 0.02 (0.01~0.04)

=5 86 0.05 (0.004~0.12) 0.002 (N.D. ~ 0.008) 0.03 (N.D. ~ 0.09)

S (B R HE])
o N.D.: AR

$. 2t PR 280,002 ppm 5

IR Z I IR & 50,0005 ppm > v A HHFIR&50.002 ppm
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BT ESEEE 0K~ HERZRE
0010 % 1Em"9 34 097 % 2 1 0.10 2k 097 %2 48
0009 b 1.3% CIESE IY: m9T %1
0.008 G 134 008
2 0.007 |6 l'20/2070/ A
} 7% 0.07
C 23%
b4 0.006 |ty 6.7% 4% 006
=) —_——— 5% R 3%
g ows o ¥ 005 .
~ : = 187% g5 ——— 186%
gggj * g o™ o O
: _=_13.3%1 . S 00 — 1 7, e
0,002 [E—— 05 0.02 3o
0.001 [t 3 22.1% - 24.0%
o 13.3% : - 001 24.0%
: 0 0 0 =713% . . , 001 5t = . % ‘ ‘ ‘ ‘
0 5 10% 15% 20% 25% 30% 35% 40% 0 5 10 15 20 25 30 35 40
% % % % % % % % %
8BS #HB AL

Bf - RARBEPREEZHHEI RS T B\ RARGREPHEEZHHE RN
KA BW|HEFRXPHE K #HEE

Hh i 8L 5 (ppm)

K(ppm) #i(ppm)

HfE 2 0.07 (0.05 ~ 0.09)" 0.003 (0.001 ~ 0.004) 0.02 (0.01 ~ 0.03)
=g a3 5 0.05 (0.04~0.07) 0.002 (0.002~0.003) 0.04 (0.02~0.06)
He RS 8 0.06 (0.01~0.12) 0.002 (N.D.”"~0.007) 0.03 (0.01~0.06)
FTRR 12 0.06 (0.01~0.10) 0.004 (N.D.~0.011) 0.03 (0.01~0.08)
E R 6 0.08 (0.05~0.10) 0.001 (N.D.~0.002) 0.004 (N.D.~0.02)
{ESHERR 12 0.03 (N.D.~0.07) 0.001 (N.D.~0.006) 0.02 (N.D.~0.06)
BHRER 0.02 (0.003~0.04) 0.001 (N.D.~0.003) 0.03 (N.D.~0.08)
EESS 0.06 (0.01~0.12) 0.002 (N.D.~0.003) 0.03 (0.01~0.04)
HHR 14 0.08 (0.05~0.12) 0.002 (N.D.~0.004) 0.02 (0.01~0.05)
LR 14 0.04 (0.01~0.12) 0.003 (N.D.~0.006) 0.02 (0.01~0.05)
B 4 0.08 (0.04~0.11) 0.002 (0.001~0.005) 0.01 (0.01~0.02)
ECyURES 14 0.05 (0.01~0.10) 0.002 (N.D.~0.005) 0.02 (0.01~0.04)
FaFeil 6 0.05 (0.02~0.07) 0.004 (N.D.~0.007) 0.03 (0.02~0.06)
FEFeh 10 0.04 (0.01~0.08) 0.003 (N.D.~0.005) 0.03 (0.01~0.06)
B 10 0.05 (0.02~0.06) 0.003 (N.D.~0.005) 0.05 (N.D.~0.09)
= ERR 20 0.05 (0.01~0.11) 0.003 (N.D.~0.006) 0.03 (0.01~0.07)
AR 8 0.04 (0.01~0.08) 0.002 (N.D.~0.007) 0.03 (0.01~0.04)

&t 161 0.05 (N.D.~0.12) 0.002 (N.D.~0.011) 0.03 (N.D.~0.09)

SPIEE (EREE)

#N.D. AR

§5:2 K PR 550,002 ppm 3 SRZ B HHIREER50.0005 ppm 5§52 £ HHFR 5:550.002 ppm

BEVEERTESBESE  20ERME ppm) * & & & 50.020 ppm ; BSHIEE S BN
KhhBagtE H8SFEE R T 12{Ifﬁ)’?(85 89 K% ,\\\ﬂ}k#ﬁ:(o 02~0.04 ppm) * =& & 50.29
91-974E %) » ML FEE R AT EH BB ppm ; 8T 5 B EMGRE(0.04~0.06
R RWEITE &I AR K2 5(0.002~0.004 ppm) * fx = &= 450.38 ppm (A1FEIS) °
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&N BEERARPH K 2 BZFHERR

R L th e = (ppm) K& (ppm) #5% T (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 9] 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)
* SE{E

o 2 R

i NLDL AR HY

A~ BISNRERERR

RSO E? - RS AT E A KRR
B e R 0 EBREINIFEFR0.01 ppm ; EIE
REE - B BOKPEEE ~ JEMERE BB EKXR
FI R FEPEF 2 #5739 2 #0.02~0.04 ppm ; HA
0.06 ppm ° 5 #FEFE KRS &EFE (85297
R > B E 8 550.04~0.06 ppm 0 A H
A o Kawada & Suzukifs H H A R E s & = 5
MR ES BB BT EZ RIENZRE
T 5 HIMEH1970FE H AR REKE
& R261 g/day » 1994 F- RV E%E]182 g/day »
5 H 895 A B HE35-50 pg/day s FLFIREZE30 pe/
day » RIS FH B K B 2 5 T e (87 2 fe

Zhang 5B F VU S T 7{E B 52 H 1990 %
1995 F KRR R & BEAIE L) - 3 - BHA
WEE - B - BoKPEEE ~ BUE - BFMw ka5
i~ A EE R A & & 191K520.01
ppm * 5~ B - IIEK R IEBEK
)& E)50.01~0.03 ppm > EIE R IEEE S FIE
0.039520.038 ppm * FEIESF R KRS & S
15 * $50.058 ppm © HIEFEEROKEN S &I A (86

=t HABBRXPIEE LR

M EiE e ppm) T

RPN
1 BEYN 0.002 8
2 H 0.022 215
3 = 0.011 104
4 Fijg 0.039 24
5 HA 0.005 788
6 L 0.008 172
7 B 0.009 13
3 FE AR 0.009 97
9 JERE 0.038 26
10 fildes] 0.007 1

At
11 IV 0.011 4
12 B LER 0.008 22
13 25Tkl 0.002 2
14 % 0.027 5
15 vl 0.007 15
16 icpZinEn 0.058 3
17 % 0.003 29
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FOTHERE) - HFIIEE0.02~0.04 ppm * FE
S8 B ERNIEIRT (B2 a8 RN IRE R
PR EAEAE0.2 ppmEA )

Lee 52 ECVHEMBI R ANK HFE AT E
AEBBER - SRR ERIRRTRE R
$%0.002 ppm  FEER A ER3.231 ug/week » LA
REE N\ SEIREESS A TR - RREEKRTEA
TR ) B Ak Wi B L B 7 A A A A A
EEERTBEIEPTWD3.7% - BHFEFA
KRS EREGSEITEE)  HEYESER
0.002~0.004 ppm * DL 974K AR & B 2
J{H0.002 ppmsRETHE » BIER ERFE A ORI E
HPTWIHY3.1% » 221 F51.9% @ s R -

7\~ fEEE TG

Wity B MR S AL A L T 5L 4887 4= #H 48 (FAO/WHO)
BRI ESEAFBINEPTWD AT ng/
kg™ DI Z S8 E60 kel H » F AEE
IR 420 pg s RZPTWIEL.6 ng/kg™ » #a
HE NS EAFEINE R ng 5 $5.2PTWLE2S
ngrkg + MEE NEEAFHRIE 1500 pg® -
KEIDA BT E  REBEERBNES RN
210 g » RAEZMERI129 ¢ DIOTEEE KRS
&= ZAEFI{H0.05 ppmAEtE - B R
ASBHEALSSEPTWIAY17.5% » Z1E10.8% »
FHZEVEER12AT » Ag:Z2FHIPTWI
PR 5 FRDAESEI{H0.002 ppmAKEHE - Bk
Bk AR EEPTWIN3. 1% - 2R
1.9% » HHEDTFER69AT » AgEEIK
PTWIEFRME 5 #5LARESEE{H0.03 ppmZETE - 5B
PERE Bk iR A SR EAPTWIRY2.9% » 2015
1.8% * HHEVFBERTANT » A EERIHH
PTWI ERR(E@IZR/N) °

+ -~ R
AT R - ENIEK BT AR

Kb EE B S BIEBUEAN - B R RKE
AL BB EERECTVEE - ENESBA
SN WAKREHBRIRAS GEEENFR
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=\ BARXKFPESEBRASEPTWIZ LLE
Z28EH Cd Hg Pb
BRI (ppm) 0.05 0.002 0.03

HEBEAE (wgweek) FE 735 29 441
7P 452 1.8 27.1

A E(EPTWI "% BYEO175 0 30 29
Z% 108 19 1.8

*RIET B A B B R B HI01993 ~ 1996 B B IR
DUBHARE RAERTID) - BUHERERBIERE210g &«
ME129 ¢

** PTWI: FAO/WHO Provis¢nal Tolerable Weekly Intake.

FEFERIFRIECME 60 kgit &) © $7420 g, 796 ug,
#1500 pg

- KR HEEEER AR - RIFEEE
BRIFHIMRR - DUE CASHE R fhifas B4
TR 0 DIERENZ 2 o BEERAKE
KRR E S - DIReRIER R L 2 - HEiE
R B4 - BRI EEE
H - REE IR dfERRARESBELR
ZBEE - WHE AR B AL (E R 1T BUE B
EIRAERET 2% -

=t £
e

AREHEREARREMAE R - RIE
W~ DRSS Rt JE BB AR SR (8 5 bmub E AR
EEZ  RIME - MEE - EHER - TEW B
B BEER MRS E - G - 5iE
TH -~ dEl  RRUSHEAE - B - BEAEER
CHFEGTE - EREEIL -
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The Investigation on Heavy Metals
(Cadmium, Mercury and Lead) in Rice

CHE-LUN HSU', YA-MIN KAO', HSIU-KUAN CHOU?, SHOU-HSUN CHENG?’,
JIIN-FUNG SHYU"* AND DANEL YANG-CHIH SHIH'

'Food Chemistry Divis¢n *Central Regcnal Laboratory *Southern Reggnal Laboratory
“Eastern Reggnal Laboratory

ABSTRACT

In order to understand the contents of heavy metals (cadmium, mercury and lead) of rice in Taiwan, rice
samples from the rice millers were collected from March to October, 2008. Seventy-five samples of the first
crop rice and eighty-six samples of the second crop rice were analyzed. The results showed that the total average
content of cadmium in rice was 0.05 ppm (N.D.~0.12 ppm), the total average content of mercury was 0.002 ppm
(N.D.~0.011 ppm) and the total average content of lead was 0.03 ppm (N.D.~0.09 ppm). The average contents
of cadmium, mercury and lead for the first crop rice were 0.05 ppm (N.D.~0.12 ppm), 0.003 ppm (N.D.~0.011
ppm) and 0.03 ppm (N.D.~0.07 ppm), respectively. The average contents of cadmium, mercury and lead for the
second crop rice were 0.05 ppm (0.004~0.12 ppm), 0.002 ppm (N.D.~0.008 ppm) and 0.03 ppm (N.D.~0.09
ppm), respectively. In this investigation, 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



