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CROREER AR TERBER(8) ~ =E(4) ~ mBESE(3) ~ FIZE(1) 16 (5.0)
BT S MEs)  SIE(12) - (EE0) © AES) B~ 45350 B I 45 (40
FEUEE(2) ~ ZEHEAEI() ~ BEE1S5) :
fige K FEE(18) ~ F7UE(S) ~ ALETH4) ~ HF(2) 29 (11.2)
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%A FHAE(S) ~ IR (6) ~ BEEE(S) ~ #EIMHI(3) 19 (5.9)
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2 S EF(6) ~ BETF(1) ~ BEF3) ~ Bk 11 (3.4)
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— MEGREVEREEZE 5  pom) ISFEREZHI IS ER0.035 ppm
= (ND-0.090 ppm) ° fEAIFEEZE(2008) 53 H7 =1 il
10225 103 EF B 2321 FF 7R SR foﬁff@%ﬁfgj?@%ﬁfﬁ%gé P
WREESZ IR Sha i AR L
P ,;fﬁ %@j@%j pamgang  TREFQLATERELEZETYER
ot e e o 50.026 ppm (ND-0.088 ppm)"" = Jinadasa ef al.
NREEE - FEL B - TG R - i s
T« S ) g (90D i T8 e
PRSI - Fi TR RNSE ) P1/30.04 ppmAt0.02 ppm'™ - Tahvonen
%%E%’/: %M?i@ﬁ%%&‘%zﬁ%w%j% g et al. (1996)77HT s #2 EH 8% &%0.01-0.031
- ‘A/J\%iiﬁ k %’%_ﬁéﬁ%&ﬁ}égmmwﬁ k ppm"”  I. Urieta et al. (1996)73H7E$5Z H$7
*ﬁﬁ“%%ﬁ'ﬁ% . - B & E50.005-0.061 ppm"™® o AHFFE AT
A ST 42 2 B P T R S T A
=~ BERNINEAEER LS REIINTFFEE 5% 2 SR & AR
IOVEHB IR A R R 2 g 0L HECIERR -
R BT - AR 10251034 RERB 11 MRZS 201275 S MUERR 50
PR T2 88794 50.016 ppm (ND-0.028 FEERIH R E0.075 ppm (ND-0.319

= 102E103FEEHEFHREYIE NG EERE 2 (ppm)

ik Average £ SD“ Range
(ppm, fresh weight) (ppm, fresh weight)

INEESEHE 36 0.015 = (0.017) ND" - 0.065
CPRSER AL E B 16 0.007 = (0.008) ND - 0.029
MRECRFAC & ) 30 0.007 =+ (0.007) ND 0.022
HEE 15 0.035 =+ (0.021) ND ~ 0.090
< sE 29 0.009 £ (0.012) ND - 0.050
TR R SR 33 0.002 = (0.005) ND 0.027
filin 11 0.016 + (0.008) ND ~ 0.028
SRR R 26 0.010 £ (0.020) ND 0.095
B S R HoAth/ NS B A 1 ND -
A 19 <0.005 * (0.002) ND - 0.008
LA 11 <0.005 + (0.002) ND - 0.007
KA 11 <0.005 + (0.004) ND - 0.011
IS 1 0.014 -
Hofthn(EE) BV K SR 41 <0.005 + (0.004) ND - 0.021
Y R E B ARG YA 30 0.026 = (0.022) ND - 0.090
i | 11 0.423 £ (0.438)° ND - 1.269

a. standard deviation

b. not detected

c. EEMRLOQ) : BRAEMEYIHF50.005 ppm * #HFH 0.1 ppm
d. dry weight
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=M~ 1022103 F Eh ERREY IR GRS 2 (ppm)

i o Average + S].)a Range .
(ppm, fresh weight) (ppm, fresh weight)

INEESEE 36 0.015 £ (0.016) ND" - 0.083
CHORSER R AERSR RS 16 0.009 £ (0.013) ND - 0.050
MREESIEC & <) 30 0.014 £ (0.023) ND - 0.120
BEeE 15 0.010 £ (0.010) ND - 0.032
fige SEHH 29 0.009 £ (0.012) ND - 0.050
R S SR 33 0.008 =+ (0.008) ND - 0.029
T 11 0.006= (0.009) ND - 0.030
SR EE 26 0.005 =+ (0.008) ND - 0.025
BRCRE S s HoAh N B 1 0.010 -

& E 19 0.007 + (0.007) ND - 0.020
FUERAH 11 0.012 + (0.020) ND - 0.070
S 11 0.011 = (0.007) ND - 0.020
IS & 1 ND j

Hofth (RE ) BV K SR 41 0.005 = (0.010) ND - 0.050
T EY) e At B A YA 30 0.014 £ (0.018) ND - 0.079
fin e 11 0.373 £ (0.541)° ND - 1.900°

a. standard deviation

b. not detected

c. EEMR(LOQ) : BRFEMEYIEE0.005 ppm * ZEFER0.1 ppm
d. dry weight

ppm) * #LEEE0.114 ppm (ND-0.619 ppm) * &
71.3%20.046 ppm (ND-0.174 ppm) * /#50.045
ppm (ND-0.196 ppm) & & %0.029 ppm (ND-
0.174 ppm)"" o AHFFE A7 _F i g5 5 2 $155F
¥ & &4 B R #760.004 ppm (ND-0.013
ppm) * FLFE7E0.012 ppm (ND-0.030 ppm) * &
713%0.012 ppm (ND-0.020 ppm) * £=5750.046
ppm (0.011-0.083 ppm) & F & 0.007 ppm (ND-
0.020 ppm) © A& FLER 15 HA AT T 85U(E Bl HH
BEHESBEMFEZEEQ2012)"BE - HAR
e AR (n=3-11) TR KA FTR 58 (n=77-
329)
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FN e
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FEEESBIREEUEY , - 25 HhEEF
DIHZEEET » ARSI 7K & EAI90% © 11
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ppm, dry weight basis) * #F39{EF0.373 ppm
(ND-1.900 ppm, dry weight basis) ° EH2{%
w5 2 80 B 1.269 ppmEE 1.1 ppm » 1{F:
WA 7 A 85 2 & R 1.900 ppm » #ERHE HIFR
EAEAESE2 ppm  #53 ppmZ HE - (HE ERSE
PIEFFZ  Vera Akiko Maihara et al. (2012)43H7
ELPE ~ BB H AR &2 (Lentinus edodes)H 5
& 850.102-1.250 ppm (LAEZEEH) ™ » B
FEEEFHIUT - Hasan Hiiseyin Dogan et al. (2006)
T EEH I GE(4grocybe cylindracea)dl
EER2.4+0.2 ppm (LUZEEN"Y - SAAHE
FEEE -
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Re EAER L (opm, fresh weight)
T AR 8 Average Range Country References
(ppm) (ppm)
il 11 0.016 ND* - 0.028 Taiwan Present study
(Eggplant) 10 0.010 ND-0.027  Taiwan Shih ef al. 2008
- 0.040 - Australia Jinadasa et al. 1997""
il 8 0.007 ND - 0.017 Taiwan Present study
(Tomato) 22 0.008 ND-0.044  Taiwan Lin ef al. 2012
- - 0.001 - 0.053 Finland Tahvonen et al.1996"”
B E 15 0.035 ND - 0.090 Taiwan Present study
(Potato) 5 0.026 0.021 -0.038  Taiwan Shih ef al. 2008®
100 0.026 ND - 0.088 Taiwan Lin ef al. 2012
- 0.020 - Australia Jinadasa et al. 1997""
- - 0.010 - 0.031 Finland Tahvonen et al.1996"”
19 0.026 0.005 - 0.061 Spain I.Urieta et al.1996"%
?E?% 8 0.004 ND - 0.020 Taiwan Present study
(Radish) 293 0.017 ND-0.079  Taiwan Lin ef al. 2012
- 0.010 - Australia Jinadasa et al. 1997
- - 0.008 - 0.022 Finland Tahvonen et al. 1996
RLEEE 12 0.008 ND - 0.013 Taiwan Present study
(Carrot) 329 0.021 ND-0.116  Taiwan Lin ef al. 20122
- - 0.006 - 0.056 Finland Tahvonen et al.1996"”
HILH 4 0.010 ND - 0.019 Taiwan Present study
(Pak-choi) 10 0.014 0.003-0.020  Taiwan Shih et al. 2008
101 0.022 ND - 0.096 Taiwan Lin ef al. 2012
- 0.050 - Australia Jinadasa et al. 1997""
== 3 0.034 0.009 - 0.049 Taiwan Present study
(Leaty lettuce) 5 0.008 ND-0.021  Taiwan Shih et al. 2008®
77 0.019 ND - 0.073 Taiwan Lin et al. 2012
- - 0.005 - 0.034 Australia Jinadasa et al. 1997
HiE 11 0.005 ND - 0.021 Taiwan Present study
(Green onion) 228 0.023 ND-0.146  Taiwan Lin ef al. 2012
FERE 18 0.009 ND - 0.005 Taiwan Present study
(Onion) 10 0.002 ND-0.004  Taiwan Shih ef al. 2008®
- - 0.009 - 0.110 Finland Tahvonen et al.1996"”
Bt 17 0.028 0.005 - 0.076 Taiwan Present study
(Capsicum) - - <0.010 - 0.030 Australia Jinadasa et al. 1997

a. not detected
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&N~ At BHEBIRIISE S BRER LEE (ppm, fresh weight)

e {Ga 44 A(\I;;r;%e I((pa;lngs Country References
i+ 11 0.006 ND - 0.030 Taiwan Present study
(Eggplant) 10 ND* ND-0002  Taiwan Shih et al. 2008"
il 8 0.012 ND - 0.023 Taiwan Present study
(Tomato) 2 0.014 ND-0064  Taiwan Lin et al. 2012
- - 0.002 - 0.010 Finland Tahvonen et al.1996"”
B E 15 0.010 ND - 0.032 Taiwan Present study
(Potato) 5 ND ND-0.004  Taiwan Shih et al. 2008
100 0.026 ND - 0.088 Taiwan Lin et al. 2012"
- - <0.005 - 0.008 Finland Tahvonen et al.1996"”
12 0.015 0.005 - 0.035 Spain I.Urieta et al. 1996
g 8 0.004 ND - 0.013 Taiwan Present study
(Radish) 293 0.075 ND-0319  Taiwan Lin ef al. 20122
- - 0.010 - 0.036 Finland Tahvonen et al.1996"”
K5 12 0.012 ND - 0.030 Taiwan Present study
(Carrot) 329 0.114 ND-0.619  Taiwan Lin et al. 2012°
- - 0.005 - 0.020 Finland Tahvonen ef al.1996"”
HILE 4 0.012 ND - 0.020 Taiwan Present study
(Pak-choi) 10 0.002 ND-0022  Taiwan Shih ef al. 2008"
101 0.045 ND - 0.196 Taiwan Lin et al. 2012
e 3 0.046 0.011 - 0.083 Taiwan Present study
(Leafy lettuce) 5 0.002 ND-0012  Taiwan Shih et al. 2008®
77 0.045 ND - 0.196 Taiwan Lin et al. 2012
HHE 11 0.007 ND - 0.020 Taiwan Present study
(Green onion) 228 0.029 ND-0.174  Taiwan Lin et al. 2012°
PERE 18 0.007 ND - 0.027 Taiwan Present study
(Onion) 10 ND ND-0.001  Taiwan Shih ef al. 2008"
- - 0.004 - 0.180 Finland Tahvonen et al.1996"”

a. not detected

= mEEHIREESENG O

LR (15-201E R B8 $THE 1T 22 Rl
Weadls - 2P REERGEEMEERT7 mLk
30%:EE (L&l mLE A SBEEHELE - K
i g 7 1 B A A B TR SEETT 0T - A
22 RN InEI G BRI s —EE T - 42K
NI AT 2 SR e R Ry 1 $§100.3%(76.4-
139.2%) ~ $#5103.5%(80.0-148.1%) - fE#E22

EYPENIST 1568a (Rice flour)#ANIST 1515
(Apple leaves).Z 1 57CHIE Al FANF R

i
AETER 102 1035 H A b3 2 1 ER 5
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xRt BEDENECELESEOM

Certified value

Measured value

Sample Element (ppm) Recovery (%)
NIST 1568a cd 0.022 = 0.002° 0.023 = 0.003 103.0
(Rice flour)
NIST 1515 cd 0.013 £ 0.002 0.012 + 0.006 88.1
(Apple leaves) Pb 0.470 + 0.024 0.307 £ 0.073 65.4
a. standard deviation
& 50.423 ppm (ND-1.269 ppm, dry weight 2 ETEE

basis) ~ #°FH{E % E0.373 ppm (ND-1.9 ppm,
dry weight basis) ° KI5 B A kB {57
A AR (FAO/WHO) 2 R 0 B 8y 2 B e A58
I & (Provisional Tolerable Weekly Intake,
PTWI)43 557 ng/kg body weight %25 pg/kg
body weight o #5 DLE A SEIIREE 60/ T #2
" FANEFREFFEIE (Provisional Tolerable
Daily Intake, PTDI)53 5 5560 pgf214 ug - 2%
TEPTEREBRFREERERER - &
St e B8 PR 2 I R N\ 5 R s R U 70 Bl Ry
3.31 gBi2.77 g o 3 HILAGESESR » him iR SR
f£1.269 pg/gfl1.900 png/git®E » A BMEH
TR © S S 42 1gB16.3 ug - IS
HREEE ~ S5 & E0R3.5 nghis3 g - DLEFSR
B ENFAO/WHORRR 2 B N R ET R HY
£ (Provisional Tolerable Daily Intake, PTDI) ©

B 1014 FE B IS RAHE - T~ B E
FONBESRMR N Ryl ~ s B 85 B
PREHIRERE - BETECEREREE
ELR AR R 05 B ) - DARERE B AN B2
> o

AREFHIFT R R Z AU - Bk
FACTEE ~ ®ALRR ~ BT TR
ETHBUT - BEEEREUT » PR - PRETE
I~ SR - FEEAR - ERTBUT - FETEK
i~ EHETTBUR ~ BEERRREUR - ZER0R » fE3E
W EERREBUE - HIRRBUR - RIRRBURT R
EVLRAE L R - BERSHHIL -

MO - RIS - Al - 1992 - B

b & AN [E]VE 7 3 oh B < B W LS R
B o BE = JE T R IA I AT & A S EE
293-308H » ZHiTH -

. MR SIRTE - BRI 2 2006 - BT

HEEEEEHIRE - BIR - 1-116
H - TEb LR B g REEY) HEYH R
Fft » 2T

. BEAETRFIES - 2013 - EFIEEESBIRE

FEEHE © 102.08. 2052 B F5510213501465%
SEIE -

. EATEAES - 2013 o FRAREYIHE SRR

EAEAE © 102.08. 20 EF 551021350146
FLBIE

. BAEREFES - 2013 - AR FGEETE S EIG

B -8R 2B 0 102.09.06 5 B FE
102195032957 /N 5B TE -

. EAETEAIES - 2013 - EAEE T E B R

B k- 2 M8 - 102.09.06 50 AT
102195032957 /N fH{E1E -

. EAETEFES - 2014 - EEEGE T EE

Al - 103.08. 2550 & F 2103190116957 23

HEL -

. US EPA. 2007. Method 3051 A-Microwave

assisted acid digestion of sediments, sludges,
soil and oils. [http://www.epa.gov/wastes/
hazard/testmethods/sw846/pdfs/3051a.pdf].

. US EPA. 2007. Method 6020A-Inductively

coupled plasma mass spectrometry. [http://
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www.caslab.com/EPA-Methods/PDF/EPA-
Method-6020A.pdf].

10.f A0 FE ~ BR%E % ~ SHERL - & -
2008 - BEME T ERCEEEBEET
REMZEIL - EYRLRERAESE
> 26:221-224 -

1L MBRSE ~ BNEEE - BRSNS - 2012 - 58
MR ER > IR RHAE - BEREN
72+ 61(1): 38-51 °

12. Jinadasa, K. B. P. N., Milham, P. J. and et al.
1997. Survey of cadmium levels in vegeta-
bles and soil of greater Sydney, Australia. J.
Environ. Qual. 26: 924-933.

13. Raija Tahvonen. 1996. Contents of lead and
cadmium in food and diets. Food Reviews
International. 12(1): 1-70.

14. Urieta, 1., Jalon, M. and Eguileor, 1. 1996.

Food surveillance in the Basque country

(Spain). II. Estimation of the dietary intake
of organochlorine pesticides, heavy metals,
arsenic, aflatoxin M1, iron and zinc through
the total diet study, 1990/91. Food Additives
and Contaminants 13(1): 29-52.2.

15. Vera Akiko Maihara, Patricia Landim da Costa
Moura, Marilia Gabriela Miranda Catharino
and ef al. 2012. Cadmium determination in
Lentinus edodes mushroom species. Ciénc.
Tecnol. Aliment. Campinas. 32(3): 553-557.

16. Hasan Hiiseyin Dogan, Murad Aydin Sanda,
Refik Uyanoz and_et al. 2006. Contents of
Metals in Some Wild Mushrooms. Biological
Trace Element Research. 110: 79-93.

1755248 - EHERE - HEE - B0 -
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e - 21k -
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Survey on Contents of Cadmium and Lead in Fruits,
Vegetables and Mushrooms in Taiwan, 2013-2014

YI-TING WANG', YA-XUAN FANG’, YI-RONG LIN',
CI-SUI WANG” AND JING-XIN XU'

'Central Center for Regional Administration, TFDA “Northern Center for Regional Administration, TEDA

ABSTRACT

Three hundred and twenty-one samples were collected from markets in Taiwan during 2013-2014,
including 36 leafy vegetables, 16 brassica vegetables, 45 root and tuber or stalk and stem vegetables
(including 15 potatos), 29 bulb vegetables, 44 fruiting vegetables (including 11 eggplants), 26 pulses and
legume vegetables, one berries and other small fruits, 19 citrus fruits, 11 pome fruits, 11 stone fruits, one
melons, 41 other assorted (sub) tropical fruits, 30 herbs and spices and 11 mushrooms. The samples were
prepared by microwave digestion and analyzed by inductively coupled plasma mass spectrometry (ICP-
MS) and atomic absorption spectrometry. The limit of quantification is 0.005 ppm. Results showed that
the concentrations of cadmium were in the range of ND-1.269 ppm, that of lead were in the range of ND-
1.900 ppm, all in compliance with the respective limitation standards of heavy metals in these fruits,

vegetables and mushrooms in Taiwan.

Key words: fruits and vegetables, mushrooms, heavy metals, cadmium (Cd), lead (Pb)





