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FHR BB AFE BT BH4Y mhE
GEUUE CPRRSE CHERE RS
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LR EREE R R RTELBGE RS EBRIT ARBEITFIA Z10
AR > &S iAeRZ LR 6B MEK #1448 K% wili% o bt
Mo GRBURE SFHR O ALK BB THRE ERBON 6EH% - SR
B R FZ AR B A A — > ZIE R KRR - 5 R AT51F A8 0 k1614F - EERE
BF ol RARBRsE 0 BARATEE AT A F AN R AT AT AR R o ARBIE R e e T
318 20.05 ppm (R4 H ~0.12 ppm) » KA F48-F3 15 %0.002 ppm (R4 H~0.011 ppm)
G5 A F 4T3 15 50.03 ppm (R4t ~0.09 ppm) © JLF F—BER KRR a2 T AL E
2%0.05 ppm (FKAx #~0.12 ppm) * RZ-F3 4% %0.003 ppm (ki d~0.011 ppm) * $5
P35 46% %0.03 ppm (R d~0.07 ppm) ; FF =R KRR - £52F 34 % 40.05 ppm
(0.004~0.12 ppm) * RZF# 4% 40.002 ppm (A H~0.008 ppm) * 452 F3 4% %0.03
ppm (A H~0.09 ppm) ° 1614 KARFR Z 457 + RASE S F AR R KA B AT R
A ENEZ T REEBREAZME | (420.4 ppmyA T 5R0.05 ppmyA T 450.2 ppmiA F) ©
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HE B RIS R ESE AR - W
BBAVRAIEAE ABRRRRE - FENRBRETH
GRS TR T AR > PI0 - AR R
HIRFEE A /K B - AR £V LA
BRI 5 13 b B AR Y R TR FEARE AL
B R BRYEALEER  RATHEEZ
REIFR S A PR - (HA IR F B2 15 AT 7K

il

Refefh - FHECHEAAY - 46 F - $RIEL
FRBILE - FELAYRIGEEE AR -

PO ROK A Z SRS N B A B Z35%
KRB REMERNGHERSZLE - S
By EREE R EZE R & SR DR R AP 2R
5 NBEE AZRKEM D2 5 INE/KEERY)
MHEBEY S REME? : FEEREZEYE
g~ B HORFECY -

— Rz EM

REEEFER LR - 55 RRET -
PIEIEI 22485 (Internatgnal Agency for Research
on Cancer, IARC)R 7 & HAL &Y 515y A\ e EU#
PI(Group 1) - RHAFZBENE - THZENR AR
wmE THEBER  ZERMESBHEENRME
H o MEE— B2 GEERREERS - HAE
LR om ) R e R B2 TR (Ttai-
Itai disease) | , R EELHEHZ BKF S
RAFNERERERRARE  BRREAGE
E R amm Tt ET  Hhassh RIS
BR80T PR A 2 1835 7 B 85 1Y 7 I
- HEEHEFHE A - WREREEE
i {l.(osteomalacia) & B THREA IEH /2 4 8 H IRYE
(proteinuria)® » MEHZREITEFE AL » &k
L - AR AR E RS S EAS R EERE
Mart - BEaE - PR DR EMR EH O -
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KEHBLEYE  LHEZAEEK - Hifig
FERRE - RALEYHa B EE AU R BRI
WREBENREANRRICEYRIYENSE - 28
RIEE MR - AR - REZFZMT - A
PR WL ~ AL o FRALE ) SORT 73 8 B e B A
AREOR ¢ IR OR A 1 B R s B W i - KR 43
GMMEEEAR G  EEEER - 5800
THFEHHRGE RS - R B R I - A RIS LT
&+ T H R AR e B R 7 ) it L e e
AR - 35 gl AR R R o — RS
sEhER A SRR - &M (EEREEE
I~ SRR e (e KR ) % - @M rhEAgE
R~ mHRCIERE TR A TR -
19584F % H 27K 158 2 196 54F 11> H #7153 S5 e
BRI AR Rk 3R T /KR RE (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,
FAONTHIFI B B VIR EL R T P 2 B 5
RTTE -
s S B
S B EICRA - BB ETERH - TARC
sl &Y R RS 51 Ry N B M Al e BUE Y
(Group 2)¥ - $i¥#f \BEHENHT - HHERW
BEERL - AR EmRCR A RarEH 7 -
RERHERMAREY > BESZEEE - #
thlEsEn i R B AR E - 5[EE
7 WE > BIEY - 82 B G B SR
RLIMZR A B L8 — M 5 Z B N IR it € 3% (delta-
aminolevulinic acid dehydrogenase, ALAD).Z{FHH
GO Sk B ML B 5 B RO b BN B
o SERE R DUEE - (BRWIZREE - A rlAeBk
&M HRANrI M RIR I - S S B B n] rE
¥ B R R B i A2 BEL T 7 5 7 ZE R L © BRIt
Ah - BN s 2 B8 CH & LB AR T BlE
B R a s BB EwgE " - AT RS
PEAEIRE = (R B - 28— (WP B - FiR SR AR I

Ao

\

B ARSI OIS EERN B E M - 58
IR ARL M EREF an A AL ZRAY &K » 25 —FE B35
PEREAR & BRI EERY & I - (RIS & A R i S %
RSN GR R - B EE AT IRy Lo N2~ BERS
FCIR T8RS o 55 =G B A E IR B0 AT i R Y T ik
HE - 2HKE K HEEC -

o R RN EREEYE R EHE T
&/ (The Agency for Toxic Substances and Disease
Registry, ATSDR).Z {204 &k 918 HH(20054) 57

AIHEEE = BB\ AH A RS Y
Een=tra-7 iR

b AR EEY R EeE S i T ETE SR
GRZ BHDUCKERKESBEERS"  BR
MR s HEBHR LIRS HIEVIRT R - BHiR
HEMZERE A AEERBY2EESE" - B
HIEREET R " EkESEEERYE ; ($80.4 ppm
DUF » 2K0.05 ppmPA T+ $#50.2 ppmPA )+ 5
B TER - RERTRINE LD ESBRE
BEABNEREECBSENE  HRERPE
EBRBE Ok~ e EETRE - BRTREEGRT
EITBE AN SIREFES - ARG E
B A& HASHIR AT A2 857 ~ ok ~ s - Bl
B ElE AR e A R R iR e R R B
® (Joint FAO/WHO Food Standards Programmed,
Codex Alimentarius Commission)#z%87 ~ 7K »
857 B E 5 A T AU E (Provisional Tolerable
Weekly Intake, PTWI)®EEL#E » DU filt L 2
P o BREBRREZZ S 0 AR ESSEEEG
ETBREATEEBEEIHRE - TFEENFEEE
TR - DIEHEE S BN ER 28 » WIERHE
R ERALITEUE H R IT BT 2 25 -

MRS E
— IR

R Rtk EE M - At E RS 1 TE R
AREHEERERMRME  SEALE - kE
BR o mi  BRbET - HRRR - TEERR B F

BR o EERER - R AL MR B
W FERG) > G SERRFEEE - &



FORPESEER - K

x—  MERKXMENELER
FWE BIE
HE i

i 35 Lyl

ELFET
2]
HREIR
HTTRR
ELRER
fEERR
EEat
HRR
[Eleakid
AL
FA R
E

e

h
Rk
TR RS
SRR

Bl wiigeicd

PR

Rt

i

&

RS BV I BN B I e S el e S L
A N WYY N NN RN AW

op st H

[EapisiuliA

,_.
w o

—_
w o

op
ol
+
~
W
x©
[o)}

A R AR LA A O R EE & N AT B IR K MR 97
FREE— > ZIREEZRRRE - 2RISR
861+ » L& 1614FIE—) -

FORMR BRI ERER » It - SEFAR SRR
nuff ~ BEKR 2 E B R R X EAR - Y
FRSIEER - 20T LIEBIAR - K UG
PEREDTIESS 2 BT - IRTTE R B L
EHTET DR -

KRB

LS A EEAE T REOEH#E#E(Zeeman
Graphite Furnace Atomic Absorption
Spectrophotometer) : Perkin Elmer 4110ZL,
USA.-

2. KL FEEE{# (Mercury Atomic Fluorescene
Spectrometer) - Merlin PSA 10.023, PS
Analytical, U.K. °

3. ¥p#E%E ¢ Retsch ZM 100, Germany °
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4. INEAHR © Schott SLK2, Germany °

5.5 KALME © Type 48000 Programmable
Furnace, Barnstead/ Thermolyne Corporation,
US.A. -

6. B EA M ELE (Focused Microwave
Digester) : Prolabo Microdigest 301, France °

= =4

EEALE W FEMR - REEEW
M3 B R IR (Pyrex) M B » 6 FI AT LABE 2 )
v o RS BRIRTR - IRIIEER ¢ K/, vIVIETR
HRCE R - AU TR KB 8 R DR B Tk
o - HRREA -

N

Wils ~ mHfE - B  SRE(LE - S
PR32 B B AL #739 $R A ZE R A - 1 H E B Merck
/3T (Darmstadt) - SEEEMEF, « FIEHER, « G4fm
e By Certified Pureflt » [ H fEEMerck /A F] °
TEHEZZY)E SRM 1568a rice flourkz1515 apple
leavest5i# H S€ B Natcnal Institute of Standards and
Technology (NIST) °
I BEARZBLE

1. SRIEUEVATR © FEHE R HERITYESL(1000 mg/L)

1 mL » DL0.05 NTHERIA TR E A 2100 mL » {F

R IR o i FHIFFFLL0.05 NAS R A TR FR

FER0.1~ 0.5 123 ug/L» BE{EIE#EYR

& -

2. RITFHEATR © RETEEHCRIEME L (1000 mg/L )

1 mL » PL0.05 NHEEA TR EZA 2100 mL » {F

R REAEIFUE o i FIRFFFLL0.05 NESRR A TR Ff

F2RZ50 ~ 100 ~ 200 ~ 300 * 400 * 500 ng/L

HEVERAEAWR -

3. BISREEVAWR © AEHEEEENEYE S (1000 mg/L )

1 mL » DL0.05 NTHERIA TR E A 2100 mL » {F

R IR o i FHIFFFLL0.05 NAS R A TR FR

FER10 ~ 20 ~ 30 ~ 40 ~ 50 pg/L - {E{FIEHE

-
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N R BREER

g BREBETHIEEAEE LS TR E
SBWB S - R, " TREATE
B -, Tk TR E
SBEE T - R2EEC) ) "VHERRE -
DAY = i U T Ot RE A e~ 85
&2 RPUREEGEEREPR S & -
+  BESEYME ST

Rt R A S AT I 73 BIETT R - R EhZ
TEHEZYIE 34T - #8LASRM 1568a rice flourfE
TR HEREYE - FETERIELS g » SR EHPASRM
1515 apple leaves{E iR UEREYE » 73 HIfEHERE
01 g » s Sinla Tl s ew - Ho
S haE A RO E TR A EE - DL
KENEESITREE - BT EORERE
PrE AR - [EERIATE80~120% L fH] ©

N REEHIH
Bt BEN RS 8 2 BETER
DT~ BRI RIRESE I E T -
BB
—  BEBEMEDN

TEHEZZ Y SRM 1568a rice flourd.Z i ]
FEE50.021 £ 0.001 mg/kg @ HEFER{E150.022 +
0.002 mg/kg * [ F599.2 + 10.0%  fE#EZEY)
'BSRM 1515 apple leaves7K .~ i HlH 5 £50.039 +
0.005 mg/kg * HORIEUR{E /50.044 £ 0.004 mg/kg

R BEDENME 2 MR

[ 5589.7 + 10.5% 5 5.2 fg il 5 R0.438 +
0.053 mg/kg * HEHER{E50.470 £ 0.024 mg/kg
ECRE93.2 + 11.2%(ANE ") - IEHEREZYE 2
89~ R ESEIER R0~ 120% 2 fH -

= mEEHNh

Bt R ER@RI0EG S mERER - £
fE—RZEE S~ BEESTRIEEZ2ZY)E 5
IRV =K =] = k= KRN S E AU R A Rl
R ZRERTE - AR EIE AR Z(SD) ¢
SEHME N3 SDRE H - {E (upper control limit,
UCL)  ~F{E N2 SDfE & F{H (upper warning
limit, UWL) » SEH{EK2 SDEZ & N {E (lower
warning limit, LWL) » SEH{EIE3 SDEEH] T {E
(lower control limit, LCL) ° 53 ##5 5 » Z2H 554 {E
A N {E(-0.08~0.09 ppb)Z A (AE—) -
HESITIRE S E(E6.7%) LT AE =) »
W2 FZYVA RICREEHRIE L NMET7~108%)
ZRENE=) - BnERFES T2 mEEH R
I

 REETERETER

F—PAEE R RS LTS5 - HEE -~ 7R - 85
GRUERZAUR - #8825 E%0.05 ppm CRig
Hi~0.12 ppm) » 7K.Z 5 & 550.003 ppm (R
Hi~0.011 ppm) * #7395 & 550.03 ppm (R
H~0.07 ppm) °

BHERE RIS ILET 86 - HiEE R
HE BANRVUATT » 8295 &50.05 ppm
(0.004~0.12 ppm) * 7K. Z )& & F50.002 ppm

— N— e 22 FER{E Tl EEs
AN = YHI i 7|:T = N f<ay
gNTTE HERE e (mg/ke) (mg/kg) %)
£ 9 SRM 1568a 0.022 +0.002° 0.021 +0.001 99.2 + 10.0
(Rice flour)
K 7 SRM 1515 0.044 + 0.004 0.039 + 0.005 89.7+10.5
(Apple leaves)
o 7 SRM 1515 0470 + 0.024 0.438 +0.053 9324112
(Apple leaves)

I + B
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UWL?

B R AE(ppb)

LWL}

LcL!

555, 5555 oooo_oooo_ooo
———mPoobn ooo0ofP————Livk
ABEN—=NRRERNRONREIRX—= RO ED
*
*

R
. SF19{E0 3 SD A& HI_E{& (upper control limit, UCL)
CES{ENN 2 SD AZEE L{E (upper warning limit, UWL)
FI9{ER 2 SD AZEE T & (lower warning limit, LWL)
EI9{ER 3 SD A&EHIT{E (lower control limit, LCL)
B— - SzZ=ashmEtHE

A w0 N =

ucL!
# 6
£ 5 F uwL?
1%
# 4
—~
3 N *
% . .
- 2 *

1. 59180 3 SD A& _E{& (upper control limit, UCL)
2. 51BN 2 SD A4 H1E (upper warning limit, UWL)
B X R ERMIEHIE

(A H~0.008 ppm) » $#5. 2 P95 & 550.03 ppm
(A HI~0.09 ppm) -

FEE— - ZHEREREET  maRZM
B R LL0.01~0.05 ppmEE & &% » 53
BE3 1 K531 - 24541.3%5:61.6% ; K& &
ZHBESERSHELL0.01LL TR 58 E16
R 251 » B4521.3%5:29.1% s BN & &2
BT R0 0 LL0.028 % » 3B 18 1 K27
T B4524.0% K 31.4% @B~ 75) °

HEE17TER M 2161 kgt
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® - AR

110 UCL!

*
105 - e UWL?

100
95
92 [
85

) #FE

LWL?

80

(

LcL?

5 r

70 ! ! !

1. JE9{E 0 3 SD A&l L& (upper control limit, UCL)
2. F19{ENN 2 SD B4 F & (upper warning limit, UWL)
3. Fi5{ER 2 SD BEE T & (lower warning limit, LWL)
4. 518 3 SD A& HI T {E (lower control limit, LCL)
B= - ZELEYEEHIE

I 0.0% 097 %2 4
0.202LE ¥ 0.0% moT &1
0.16:0.20 I 0.0%
0.0%
0.11-0.15 ﬁ“%

6.7%

I32.6%
0.06-0.10 \» 46.7%
0.01-0.05 ——l

61.6%
1.2% 413%
53%
0.01 3

0% 10% 20% 30% 40% 50% 60% 70%

(wdd)ech

H#HEE S
C RAERRESEZHHE A RI N

5 & EAHOEE0.05 ppm CGRGEH ~0.12 ppm) »
K& BEHFEHE0.002 ppm CREH~0.011
ppm) * S EAESEE{E F50.03 ppm CGRERHI~0.09
ppm)(A1F2H) » HA§F 2 i E F0.12 ppm ; K2
=B 50.011 ppm 5 #v2 f = 1E £50.09 ppm ©
BEfG R - 161F R 288 « SR & B3R
HITEGEE A AL " BRRESBIREFE
(#70.4 ppmPA T » 7R0.05 ppmPA T » $50.2 ppmPA
7<)<15) .

- BERRPESE S ERIIERLLE
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K= BEHE—HERRDR R S8

Hh g 8 #f(ppm) “K(ppm) ##(ppm)
HfE 1 0.09 (0.09)* 0.004 (0.004) 0.01 (0.01)
HALRR 2 0.06 (0.05  0.07) 0.003 (0.002 + 0.003) 0.06 (0.05  0.06)
BE R 4 0.06 (0.02~0.08) 0.002 (N.D.*%~0.007) 0.02 (0.01~0.03)
HTRR 6 0.07 (0.04~0.10) 0.006 (0.001~0.011) 0.02 (0.01~0.03)
{EHRR 6 0.04 (N.D.~0.07) 0.002 (N.D.~0.006) 0.02 (N.D.~0.03)
B 4 0.01 (0.003~0.02) 0.002 (N.D.~0.003) 0.02 (0.003~0.04)
R 4 0.08 (0.02~0.12) 0.002 (0.001~0.003) 0.03 (0.01~0.04)
HHIRR 7 0.08 (0.06~0.09) 0.003 (0.001~0.004) 0.02 (0.01~0.03)
AL 7 0.05 (0.02~0.12) 0.004 (0.002~0.006) 0.03 (0.01~0.05)
FATR R 2 0.08 (0.04 ~ 0.11) 0.003 (0.001 * 0.005) 0.01 (0.01 ~ 0.01)
EFRER 7 0.05 (0.01~0.10) 0.003 (0.001~0.005) 0.02 (0.01~0.03)
FaFe 3 0.06 (0.05~0.07) 0.004 (N.D.~0.007) 0.04 (0.02~0.06)
FEFER 5 0.04 (0.01~0.08) 0.002 (N.D.~0.004) 0.03 (0.01~0.06)
L% 4 0.06 (0.05~0.06) 0.002 (N.D.~0.004) 0.04 (0.01~0.06)
=R 10 0.06 (0.01~0.11) 0.002 (N.D.~0.005) 0.04 (0.02~0.07)
AR 3 0.03 (0.01~0.06) 0.0003 (N.D.~0.001) 0.03 (0.02 ~ 0.04)

=Eii 75 0.05 (N.D.~0.12) 0.003 (N.D.~0.011) 0.03 (N.D.~0.07)

P IE(E RHE)
# N.D.: AfgH

.2 b PR 80.002 ppm 5 7R.Z A PR & 550.0005 ppm  ##%.2  HAPR & 550.002 ppm

=00~ FRHE

HAMERKAER » Kk~ S8

Hh g 8 #f(ppm) “K(ppm) 5t5(ppm)
HfET 1 0.05 (0.05)" 0.001 (0.001) 0.03 (0.03)
=p[%: 3 0.04 (0.04~0.05) 0.002 (0.002~0.003) 0.02 (0.02~0.03)
BE R 4 0.06 (0.01~0.12) 0.001 (N.D.”"~0.005) 0.04 (0.02~0.06)
HTRR 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)
TESE R 6 0.02 (0.01~0.03) 0.001 (N.D.~0.001) 0.03 (0.02~0.06)
BHRER 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)
AR 7 0.08 (0.05~0.12) 0.001 (N.D.~0.003) 0.02 (0.01~0.05)
EALIR 7 0.03 (0.01~0.08) 0.001 (N.D.~0.002) 0.02 (0.01~0.04)
[BEEedas 2 0.09 (0.06 ~ 0.11) 0.001 (0.001 ~ 0.001) 0.02 (0.01 ~ 0.02)
ThRER 7 0.05 (0.02~0.09) 0.001 ((N.D.~0.002) 0.02 (0.01~0.04)
FEFer 3 0.03 (0.02~0.04) 0.004 (0.001~0.005) 0.03 (0.02~0.04)
FEFooh 5 0.04 (0.01~0.06) 0.004 (0.002~0.005) 0.03 (0.02~0.04)
=L 6 0.04 (0.02~0.06) 0.004 (N.D.~0.005) 0.05 (N.D.~0.09)
=n:3ea 10 0.05 (0.02~0.08) 0.004 (0.001~0.006) 0.03 (0.01~0.06)
J R 5 0.05 (0.02~0.08) 0.004 (0.001~0.007) 0.02 (0.01~0.04)

=511 86 0.05 (0.004~0.12) 0.002 (N.D. ~ 0.008) 0.03 (N.D. ~ 0.09)

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

$.2 f PR 550,002 ppm 5 FRZ g HH PR 550.0005 ppm 5 #5.2 AR & /%0.002 ppm
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B i 097 4 2 #1 010k 097 4 2 4
0.009 [y 1.3%
0.008 .h 19% W7 £ 1 # 0.09 W7 41 #
: 1:3% 0.08
2 0.007 |6 l'20/20700/
: % 007
—lt
& 0006 [y 6.7% & o6
=) 7 5% El 3%
g 0.005 [¢ o E oo .
£ g,gg;t et 1374 § 00+ — 156%
: _=_13.3%1 . S 00 — 1 7, L
0.002 =’ 16.0% - 00 — yola%
0.001 Ui % G
L 13.3% 329.1% 0.01 24.0%
0.001 AT : - : =)13% o ) -
. 0.01 2 I 6.1% L 1510{0 L L L )
05 10% 15% 20% 25% 30% 35% 40% O 5 10 15 20 25 30 35 40
%o % % % % % % % %
BT S g S-F g

Bf - RARBEPREEZHHEI RS T

KA BWMHEFRXPHE K #HEE

B\ RARGREPHEEZHHE RN

il 8 57 (ppm) 7K (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)
Be RS 8 0.06 (0.01~0.12) 0.002 (N.D.”"~0.007) 0.03 (0.01~0.06)
HTRR 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)
HHRER 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)
HHIR 14 0.08 (0.05~0.12) 0.002 (N.D.~0.004) 0.02 (0.01~0.05)
EALRR 14 0.04 (0.01~0.12) 0.003 (N.D.~0.006) 0.02 (0.01~0.05)
[BEEedas 4 0.08 (0.04~0.11) 0.002 (0.001~0.005) 0.01 (0.01~0.02)
ey 14 0.05 (0.01~0.10) 0.002 (N.D.~0.005) 0.02 (0.01~0.04)
FaFe 6 0.05 (0.02~0.07) 0.004 (N.D.~0.007) 0.03 (0.02~0.06)
I 10 0.04 (0.01~0.08) 0.003 (N.D.~0.005) 0.03 (0.01~0.06)
BRI 10 0.05 (0.02~0.06) 0.003 (N.D.~0.005) 0.05 (N.D.~0.09)
=R 20 0.05 (0.01~0.11) 0.003 (N.D.~0.006) 0.03 (0.01~0.07)
P aR R 8 0.04 (0.01~0.08) 0.002 (N.D.~0.007) 0.03 (0.01~0.04)

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

*EEE (HEEE)
5 N.D. : AfgH

.2 i IR 5 50.002 ppm  5R.Z A HAPR . 550.0005 ppm 5 8152 f HH IR & 50.002 ppm

BERERTESBEE  20EKARE
KR AT H 8SF R AT 1 2B - (85-89 K&
91-974E ) » ML FEE R AT E BB
o KRB & B AR K 22 52(0.002~0.004

ppm) * 5% & & 50.020 ppm ; $YESEEE RN
RS K 7% 54(0.02~0.04 ppm) * =& 8 %0.29
ppm ; $§ A & BEIREMRKZZ5£(0.04~0.06
ppm) * F i e = 550.38 ppm (A1FE7X)
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RN BERKDER K - S BZRERR

R MG i %2 F(ppm) 7K & & (ppm) #hE 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 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)
* SEEE

o & R

i NLDL AR HY

A~ BISNRERERR

RSO S - RS AT E A KRR
K E - BEOEMNIFEFR0.01 ppm ; FIE -
REE - RE] - BOKPEEE ~ JEEE BB EXR
FI R AR 2 #5739 2 #0.02~0.04 ppm ; HA
F50.06 ppm © 5 EFEFEKEE S EHFHE 85297
FERE) - HSPHE 8 50.04~0.06 ppm > {#Z20AH
A o Kawada &z Suzukifig Hi H AR R B dm = & R
2HAGES BB REZ RIENZRE
T~ 5 HIEH1970FE H AR REKE
V& R261 g/day » 1994 FFEVE%F]182 g/day »
5 H 85 A B HE35-50 pg/day s FLEIRE 230 pe/
day » B FH B K B 2 5 T e (8 2 e

Zhang HF 2 F VYR F17{HBIZ H 1990%
1995 F KRR R & BEAIE L) - 3~ BHA
WEE - B BoKPEEE ~ B8R - BFfwEkER 5
B~ A R E B Bk 3 & &I {E20.01
ppm * 5 « B - IIE KR IEB EK
¥ & 50.01~0.03 ppm » FIE RIEERE 5 HI 5
0.039520.038 ppm * FEIESF KRS & S
5 * F50.058 ppm o 58 R FORE & EAE A (86

=t HABBRXPIEEZ 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 SN 0.005 788
6 i 0.008 172
7 ZRE 0.009 13
3 AR 0.009 97
9 JERE 0.038 26
10 B 0.007 1

At
11 JIESN 0.011 4
12 BHmEan 0.008 22
13 25Tl 0.002 2
14 % 0.027 5
15 FAF 0.007 15
16 [icpZiEn 0.058 3
17 e 0.003 29




FORTPE SR

FOTHE) - HFEHEE50.02~0.04 ppm  fxiE
P S BERATERT - ERIRER KB REX

FSPREARAE0.2 ppmPA )

Lee 5 E2F VT & i B R R H BN i
AEZEAER - RS AR R E &
$%0.002 ppm  FEER A ER3.231 ug/week » LA
wEE] N PIREESS A TR - RARERATREA
IR B B A Bk 5 R R A L el B T L A L R A A

EFEALTHENEPTWDINZ.T% - BB EEE
KRS EHEGSEITEE)  HFEHEER

0.002~0.004 ppm * DL 974K AR & B 2 #EF
FJ{E0.002 ppmAKETHE - FHIERE R KRR A KA E
HPTWIRY3.1% » 201 F51.9% » S B -

7\~ fEEE TG

Wity BRI MR B AL A L 1 5L 487 4= #H A (FAO/WHO)
BRI E I E AT I EPTWD BT g/
kg™ DI A Z S8 E60 kel H » FAEE
FHRIE F420 ug 5 FRZPTWIES1.6 pg/kg™ » #a
Hig NEHEA IR 96 ng 5 #5.2PTWLE25
ng/kg + MEE NEEAFHEIE 1500 pg® -
KEIDA BT E  REBEERBNES RN
210 g » FRAEZMERI129 ¢ » DIOTAEFE KRS
= 2 HE{H0.05 ppmAEtE - BIE KR
NSRBI EASEHEPTWIN17.5% @ 2214 510.8% »
FHEIVHTFEERI2AT A EFERNIPTWI
PR 5 FRUOAESEH{H0.002 ppmAKREHE - Bk
Bk AR EEPTWIN3. 1% » 2R
1.9% » HHEDFTFER6YAT » AgEFIKH
PTWIEFRAE 5 $5LARESEE2{H0.03 ppmZAEtE - 5B
PERE Bk iR A SR EAPTWIRY2.9% » 2015
1.8% » HFHEDTRERTALT - A GEFEETY
PTWI ERR(E@IZERN) -

T i

FHASTA A SRR - BN HER BT R &
Kb EE B S B EBUEAN - B R RKE
AZES B REREENEE - ERESEA
SN BWAKREHBRIRAS GEEENFR

K~ EnE
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2

=\ BARKRDESERAEEPTWIZ L

S WIE Cd Hg Pb
Lok S (ppm) 0.05 0002 0.03

HEBEAE (wgweek) FE 735 29 441
M 452 1.8 27.1
A EZ(EPTWI "% B o175 30 29
M 108 1.9 1.8
R T R A B R A IR 1993 ~ 19968 A AR
EBTEEREETI) - B REKEER210g 0 £
HR129 ¢
** PTWI: FAO/WHO Provis¢nal Tolerable Weekly Intake.
FEFARIRIECMEA60 kgit &) © $7420 g, 796 ug,
481500 pg

T RERHE B RS ROKE - RIFEERE
B RIS - DU A CASHR Rz iSas H
TR o DIERENZ 2 o BEERAKE
KRRV E S - DR R R R L 2 - HEiE
R s 4 RO KRR e
H o REEZmEBER - dfERRARESBER
ZBEE - WHe PR B AL (E R 1T BUE B R
LI 225 -

st £
e

AREHEREARREMAE R » RIE
W~ B HESS R FE B AR B (R 5 e i E R
EEZ  RIME - MEE - EHER - TEW B
B BEER MRS E - G - IiE
TH -~ dEl  RRUSHEAE - B - BREAEER

&R - RS -
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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



