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K— 101 FEMERRPESE S E(LUE/RESR)

FEEH 8 @& = (ppm) i B (ppm)
TN 27 0.030 £ 0.026* (0.2)** 0.013 £0.013 (0.3)
IR R SRS 36 0.012+ 0.015 (0.05) 0.012+0.019 (0.1)
G H 21 <0.005 (0.2) 0.013 £0.021 (0.2)
HoAth (R BV /K SR 6 <0.005 (0.05) <0.005 (0.1)
MRECRHAC & W) 3 0.012+0.012 (0.1) 0.023 £ 0.028 (0.3)
TR (B S R HoApt NS E A 6 0.006 + 0.010 (0.05) 0.009 £ 0.012 (0.2)
(CPOREER B ACSIE L B3 1 <0.005 (0.05) 0.047 (0.3)
TS 1 <0.005 (0.05) <0.005 (0.1)
%I 1 <0.005 (0.05) <0.005 (0.1)
*SPE{H + S.D.
R

K10 FEHERRPEEES E(LIFEE)

x= ENERtREREFERRPRSEZ LR

T 55 B (ppm) S5 R (ppm)

INEESHE 0.59140.527 0.273+0.307
TR R S 0.197+0.246 0.224+0.371
SR H R <0.025  0.156+0.242
HoAth () BT 7K SFH <0.025 <0.025
IRESE(N & MEEAE)  0.288+£0.233 0.512+0.541
EHOHE L HEAM/N  0.094£0.111 0.083 £0.082
REH
CPFEER R ACIEE TR 0.060 0.666
7S <0.025 <0.025
] <0.025 <0.025
*SEI{H £S.D.

E(DUEEAREERT) » (P)REK M AAEREE R > 1R
KERHA(N B > /NER =T R TR =
IR R RS > B R R H A N > H
(0BT K SREE~Z SRS~ -

PRI B AR 1992 4F- 1 85 45 A7 228 3 18 BE =%
o R AR SRR RS & &5 R 0.01
0.01520.01 ppm » EEAHFZEAE FARITY - BIRS Hth
TR R R 0 JinadasEE(1997) 8 AR I EL
SHE - B3 BE -~ T BRI
&85 51%0.01-0.56 ~ 0.05 ~ 0.01 ~ < 0.01-0.02
< 0.01-0.03520.04 ppm® » A S I 52 Frr il
FEIRHA R GRES) » HPARW R HE &
NERHEMNERL AR S RE  HOEE

§e B (ppm - DUEEREEED)

. YN E AL FE
HE 0.01-0.56 <0.005
H¥ 0.05 <0.005-0.017
HE 0.01 <0.005-0.024
Feti <0.01-0.02 <0.005-0.043
FHA <0.01-0.03 0.040
il 0.040 0.006-0.048
*§ii 4 Jinadasa%(1997) ¥

FEhh -~ PN S BT ERR 2R 0 TR
G B{EHIFHIT - Tahvonen (1996) % A 1a7 B 43477
TREOEE - HEE > i E - S A
TE - #E R EETIEE 257 51550.002-0.040
0.006-0.056 ~ 0.003-0.030 ~ 0.008-0.022 ~ 0.022-
0.158 ~ 0.001-0.053 ~ < 0.001-0.003 ~ < 0.001-0.002
J£0.006-0.050 ppm © > A EHI G T HIS
5 B Pl (=) » AR ST TR R R R
HHEMpENSE S 2K - HMERES E28E
HIFHST » Cuadrado5(1995) %4 WF 72 P8 PE A 5
B ROK SR & & 57 11 F50.058-0.186 520.003-
0.011 (ppm * PARZEEET) 7 o LS SR B AR R B )
STEATIHIG AR AT BB L (R ) » TR SR
RIS BIS  KERSERZRERTL -
Tahvonen (1996) % AT B 73 AT 240 ~ HHEE
HoBIE > HE - EX B TE EHEK
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=V - FRERBERET RS B2 R

RN WRERBERRPINE B2 LR

S o E(ppm » DUEEAREET)

e (ppm » DUEEAREET)

s TR T R b TRT T FRE
TR IE 0.002-0.040 <0.005-0.05 T 0.013-0.034 <0.005-0.076
HHREE 0.006-0.056 <0.005 BHREE 0.005-0.020 <0.005
Bi 0.003-0.030 0.005 Eis 0.008-0.014 0.065
] 0.008-0.022 <0.005 ] 0.010-0.036 0.016-0.054
i 0.022-0.158 0.054 i 0.033-0.110 0.015
Fti 0.001-0.053 <0.005-0.043 T 0.002-0.010 <0.005-0.017
HHE <0.001-0.003 =0.005 HHE <0.005-0.030 <0.005
ik <0.001-0.002 <0.005 ik 0.006-0.670 <0.005-0.031
HE 0.006-0.050 <0.005-0.025 HE 0.003-0.020 <0.005-0.015

*#$ [ Tahvonen (1996)

RO AT HHRAEAERRPRESEZLR

*#$# ] Tahvonen (1996)

=t BIF S MEARBEAERRTIE B LR

fo & & (ppm > LAEZEED)
T poprer pEEE pEEBEH EHES RE

Madrid Galicia Valencia Andalucia

$5E B (ppm > DUEZERD)
W mpy mEYY ANY RS RE

¥ 0138 0.186  0.058 0.100  0.275
JKE0.005  0.010  0.011 0.003  0.048

Madrid Galicia Valencia Andalucia
B 0.182  0.100  0.358 0.138  0.235
KB 0.181  0.141 0.090 1.666 0.042

*f B Cuadrado(1995)”

BT S &5 H10.013-0.034 ~ 0.005-0.020
0.008-0.014 ~ 0.010 -0.036 ~ 0.033-0.110 * 0.002-
0.010 » < 0.005-0.030  0.006-0.67020.003-0.020
ppm o AR ESHIE I A5 B S P (R
) HAP R - S - T A A LR A
ERH S &K 0 E R WS LR B AT E R S
H=im o HMg RS EEERFEL © Cuadrado®s
(1995) & i 5% 75 PE oF 45 M B % 22 Rk SRl & &
43 311550.0998-0.358 52.0.0896-1.666ppm (PAEZEEFT)
D g A R BAR R B 5T B il 15 DARZ B 5T 8L
B (FRL) - KBS ERTKR » KR
oy e R AR -

A e R\ G SR AR SERTAG » 3 BTk A8 1
iR H10F530.048 ppm @ L L EHFTE
(0.05 ppm) ° Jinadasa5(1997) % S A Al Frh R &
H50.04 ppm™ o HAREMKEEHE 1998 F 5]
2001 [E B3 1T E AT+ 7% 5%

*ff# F{ Cuadrado(1995)

& B E R B A A B T 5 e A Ak (FAO/
WHO) Codex#i#IEHE0.05 ppm » FZHFFEEE AT
TRy R g 2 gk R o A DAL R T e
P E AR AL 0 RIBFAO/WHORE R 2 BN E
T E A R B I E (provisional tolerable weekly
intake, PTWI) %7 pg/kg bw > LA ABEEGON T
it - A HABFHEINE 60 ng - A AEH
JAIEEE1,250 gL » A EERPTWIRY LIRME -
HEETBREEREEHNATERY - 5
& B A REEN323.32 gfER R - IR
MRk N R FEAN323.99 glUERE - SHESRASE
M HERIRT15.5 pgfI8s - (HPTWIHI26% » &
HEBRIEA S -

M FREBNGERERMSE

HE 102 Frfili B b SR A B Rt L & - DA
WEME Y - ENFEE T/ NESER S & -
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&N\ TEEBZERPHRSE

8 = H(ppm)

BT emm mERaeE TERTEE SRR A,  TRERAMIA
At 0.073 * <0.005 * * *
BRERE  0.032 0.006 * * * *
HEEER  0.036 0.043 * * * 0.008
Bl 0.045 0.013 0.012 <0.005 * <0.005
EALRE  0.022 0.016 <0.005 <0.005 <0.005 *
F%RER  0.055 0.016 <0.005 * * 0.012
ZMER 0.021 0.009 <0.005 <0.005 0.018 *
EEE 0019 <0.005 * * * *
=] * * * <0.005 * *
e RS * * <0.005 * * *
ELRERR * 0.017 <0.005 * * *

* Kbk

i > FEfi > 2l > BEERR ~ BRERR > 1L
B~ EMER ~ RN IIRAAEEREE -
SRR > LR = UG ~ iR 2T > B
B~ hEG > mEW CERGERSE =2
Ty > BAALRR =~ ERIRR ~ F R = S ~ 2R
W~ e s HA(E) BV K RER S & - 2
B~ LR ~ 2Pl = ZrFi s RESH (V5
SR e s > BV > TR - BOEDRKHE
v NEUR AR S & - RIR ~ O > &2
FN)

71 P e B E i 2 R 1 R BRI E A » DA
BN ERE 7 - AN FEE T/ NERSE S &
BRI > EMIR ~ LT = AR = R > 2
o > FEIRAR ~ BRERR 5 IR AN & 8
FETI ~ BB > SRR > LR ~ 2T > 5
F ~ SRR =~ PRERR TR TSNS R
AL > BB ~ 2P > EMER =~ #rb > 5
&% ~ SRR - BB KR E S E - =
M ~ LR =~ 2T =~ 2R IREEEA S
RIS R - EMNR > UK BEDRKH
i NECRE AR S & - 2P > w0 > MR
(FI) °

A mERREVEEMTRSE

ARESHIE SR EE SR LS &I 0 BT
HIER(Ag) ~ fill(As) ~ $H(Ba) » #5(Co) * #l(Cu) ~ $&
(Cr) ~ #%(Ga) ~ $E(Li) ~ $&(Mn) KEE(ND)FHITE »
HuxHEaEMRT - EREREEGE R PR
TCEEGEPHE > Mn > Cu>Ni>Ba > Li~ As ~
Cr =~ Co > Ag ~ Ga © Z%FAO/WHO (2010)” > As
HIPTWIEs15 png/kg bw » 2% National Academy
of Sciences (1980)"” » SEEIEIZ Bl 22 BEHEHE Crity
B N5 HEE R A S (provisional tolerable
daily intake, PTDI)£550-200 pug * 2% FAO/WHO
(1982)""» CufyE A\ 15 H ' & i A P A 5 R Y
H(Provisional maximum tolerable daily intake,
PMTDI)50-500 pg/kg bw » 2 WHO (1994)"? »
NifJPTDLR100-300 pg » 75 4 Al i i SR 1T A
gatlh - BEME SR AR R323.32 gHsk
B MR NEERIEEN323.99 gfUBESE o Bk A
PR IEEN323.655 gl E - B ABEE60A
TEtE - Alg NgH A IEIAs » Cr» Cu»
NiTC 3R & & G RIREE - AT - SHE 1122
DEAsE BRE @ MFEEREFEONIE &R
= A RAER G E R RENT ST R 2 %5
B H R A2 R R T A s oy - S0k (4 3%
M -
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i &P (E(ppm)
H

L e I e ——— s IS
wrderi 0.014 * 0.005 * * *
BEERE  <0.005 <0.005 * * * *
e 0.012 <0.005 * * * 0.007
EZi 0.006 0.007 0.010 <0.005 * 0.031
AL 0.012 0.008 0.044 <0.005 <0.005 *
R <0.005 0.032 <0.005 * * <0.005
EFRR 0.016 0.013 0.007 <0.005 0.035 *
X 1 0.028 <0.005 * * * *
%’Eﬁﬁi * * * <0.005 * *
TEHERR * * <0.005 * * *
LR * 0.029 0.013 * * *
* R
F1+ MEGEREMITESE(ppm * LUEEES
Tl Ag As Ba Co Cr Cu Ga Li Mn Ni
1 <0.005  0.066 0.266 0.010  0.034 0518 0.008 0029 2898  0.186
2 <0.005 0.011  0.060 0.005  0.021 0.575 <0.005  0.066 1205  0.109
3 0.012 0015 0.103 0.023  0.026  0.784 <0.005  0.005 4839  0.661
4 <0.005  0.025  0.055 0.006 0.015  0.552 <0.005 <0.005 298  0.110
5 0.008  0.023  0.167 0.012 0015 0226 0.007 0017 1137  0.155
6 <0.005  0.018 0521 0.024  0.031 0.525 0.008  0.006 5990  0.172
7 <0.005  0.019 0.072 0.008  0.019  0.183 0.005 0012 4632  0.137
8 <0.005 <0.005 0062 <0.005 Kk 0537 <0005 Kk Kk Kk
9 <0.005 <0.005 0.107 0.006 FfEr 0568 <0.005 Kk Kk Kk
Wy <0.005  0.027  0.147 0.011  0.024 0591 <0.005 0.041 2,700  0.238
DI**
(ug) <0.005 8 48 4 8 191 - 13 874 77
e | e [ s e | ] ] e
*REAE ¢ L/NEESE 2 TR R RS - 3 R TSR - A R BV K R SARKCRIHCR S ) ¢+ 6. ()R R H A/ N

REH  7.CPRMIRACIRERE § QAR 5 9.

* TDLy @ 2ETHREB RE BB RR - DS AREN T - S Bk N\ SR IE323.32 gk - Bt 201k
NERFENG323.99 gBER - ATV A HEIE

w0k TPTDL, & A HEE W AR

1 TTEBE AR - 2011 - BRRMEYHE SBIRE

ZENR

FEHE - 100.05.30F 1 AFH10013011835F% ©

2. TEBEEAEZ - 2011 - BB LA -
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Monitoring of Heavy Metal Contents in Fruits and
Vegetables from Markets in Taiwan, 2012

YAO-CYONG CHEN, YI-TING WANG, LI-CHEW KUAN, YI-RONG LIN AND
HSIU-KUAN CHOU

Central Center for Regional Administration, FDA

ABSTRACT

To monitor the heavy metal contents in fruits and vegetables in Taiwan, we collected 102 samples from

markets during 2012. In addition to routinely monitoring lead and cadmium, we also analyzed silver, arsenic,

barium, cobalt, copper, chromium, gallium, lithium, manganese and nickel in fruits and vegetables. The levels of

lead and cadmium in fruit and vegetable samples met the regulation set by the authority. The levels of elements

were influenced by the varieties and sources of fruits and vegetables. In addition, we compared different

digestion method in analyses for these elements. The result showed that different digestion method influenced

the concentrations of some elements. We also estimated the element concentrations on the basis of fresh weight

and dry weight to allow international comparisons.

Key words: fruits and vegetables, heavy metals, lead, cadmium, silver, arsenic, barium, cobalt, copper,

chromium, gallium, lithium, manganese, nickel



