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Abstract: This survey was carried out to estimate the contents of heavy metals (Hg, Pb, Cd, and As) in 10
kinds of dried marine products (n=189) which are closely related to food resources. The contents of heavy
metals were estimated by inductively coupled plasma spectrometer (ICP) and mercury analyzer. The values
of heavy metals in dried marine products were as follows (Mean=SD (range), mg/kg). The average contents
of heavy metals in the dried marine products were Hg 0.058%0.069 (0.002~0.502) mg/kg, Pb 0.178+0.598
(ND~5.130) mg/kg, Cd 0.306+£0.610 (ND~6.802) mg/kg, As 5.282+6.158 (ND~71.760) mg/kg. The range of

heavy metal contents in dried marine products are low level, except of lead contents (n=2). In the comparison
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of heavy metal content by anchovy size, it was shown that cadmium, mercury and arsenic were meaningfully

different. The contents of heavy metals by the shape of shrimp and Alaska Pollack were shown that the result

of each group was meaningless. In the comparison imported production with domestic production, in the case

of common squid, cadmium and arsenic were meaningfully different. The weekly average intakes of Hg, Pb
and Cd from dried marine products takes about 1.17~11.52% of PTWI (Provisional Tolerable Weekly Intakes)
that FAO/WHO Joint Food Additive and Contaminants Committee has set to evaluate their safeties.

Key words : Dried marine products, mercury, lead, cadmium, arsenic, PTWI
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Table 1. The conditions of ICP Spectrometer

Parameter Condition
RF power 1,450 Watts
Plasma gas flow 15 mL/min
Nebulizer gas flow 0.82 L/min
Auxiliary gas flow 0.2 mL/min
Sample flow rate 1.50 mL/min

£ ¥F9 10 ug/mL (Perkin-Elmer, Waltham, MA,
USA)E 05N Hibol| 514 8te] ARE-3FAAL 42 74
S 9% FFEZF L MESS-3(0.091+ 0.009, National
Canada)S AME-3F3A T

=

Research Counci

33. 7171z o 2Nyt

15402 g AEE Ft] A4t 6 mLel 1247+ &
St RESAIZl & Fikskd 2 mLE H7FEE] mi-
crowave (Ethos 1, Milestone, Italy)2 4HE3)] 3}910H,
g, Jt=E, HAEA LS ICP Spectrometer (OPTIMA
5300 DV, Perkin-Elmer, USA)E ©]&-3le] =433
W 71712 AL Table 13} 72t} &84 & 2k 0l g
9] Al & 33} Mercury analyzer (Model DMA 80,
Milestone, Ttaly)E AH&-3te] 7Fd 7] slgoldbi o=

2433,
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AR F9 7t F49 S 24T o} s =
A0 33 Wi ZA & HAFge Fsto JFEs
TFatom, o] Table 20 YERATE EFRISER
BEALe =29 79 NRC (National Research Council
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Table 3. The measurement of CRM
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Table 2. Recovery rates of added heavy metals in dried
anchovy, squid, and shrimp

Element Sample Recovery Rates(%)
anchovy 98.7
Hg squid 99.1
shrimp 98.5
anchovy 85.2
Pb squid 86.5
shrimp 83.1
anchovy 97.5
Cd squid 97.2
shrimp 96.8
anchovy 101
As squid 97.3
shrimp 95.9

% 349 79 IAEA (International Atomic Energy
Agency)ol A T3 TAEA 4073 NIST (National
Institute of Standards and Technology)oll Al ¢33k
1566 BE ©|&-sl%l o™ 2 A= Table 37+ 22},

35. SAXz

d o] Eli= SPSS (Statistical Package for Social Science,
Version 10)& ©]&3}o] #2418k & ANOVA (Analysis
of variance)& AHEsle] HIFHE 7He Fo3S AA
A I(p<0.05) RE data’e B +EFHINH L4~F

dzh= EsAT

A AERe S3&4 & Hln
SAY HE AXF 105 18940 U3 3%
st B AIE Table 49 72T
B Ao 2AE G229] FHaFehake 0.058+0.069
02) mgkg® & 517 0.039£0.051 (0.01~0.349)

N

(0.002~0.

Element Material No. Certified (mg/kg) Measured (mg/kg) Procedure
Hg CRM NRC MESS-3 5 0.091£0.009 0.087£0.005 Mercury analyzer
Ph CRM NIST 1566 b 5 0.308%0.009 0.312£0.007 \cp

CRM IAEA-407 5 0.10~0.14 0.12£0.05
cd CRM NRC MESS-3 5 2.48+0.08 2.51£0.02 \cp
CRM TAEA-407 5 0.185~0.193 0.187£0.002
A CRM NRC MESS-3 5 7.65%0.65 7.62%£0.08 ICP
s CRM TAEA-407 5 12.3~12.9 12.4610.157
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Tuable 4. Contents of heavy metals in dried marine products”
Products No. of Hg Pb Cd As
samples
o . 0.047+0.0270 057141274 155242025 424242616
Beka squid, boiled and dried 10 (0.016~0.117)  (0.000~4.070)  (0.000~6.802)  (0.141~7.850)
Alaska sollack vouns. dried 0 0.045£0.031  0.051+0.107  0.148£0.204 24443357
p young, (0.020~0.094)  (0.000~0301)  (0.000~0.489)  (0.247~10.950)
. . 002310016 0.192+0.775  0.156£0.185  4.222+4.772
Anchovy, boiled and dried M (0.003~0.074)  (0.000~5.130)  (0.000~0.631)  (0.000~22.790)
leefish. dried shrim ¢ 0.04410.069  0.069+0.121  0.091+0.128  0.713%0.490
’ p (0.010~0215)  (0.000~0.345)  (0.000~0379)  (0.135~1.682)
. 0.107£0.104  0.091+0205  0.125+0.176  4.249+4.543
Alaska pollack, Mature,dried 2 (0.029~0.502)  (0.000~0.871)  (0.000~0.518)  (0.486~22.830)
. . . 0.027£0.018  0.159+0315  0.480+£0.460 16319+ 18.029
Shrimp, boiled and dried » (0.002~0.080)  (0.000~1.353)  (0.000~1.305)  (0.000~71.760)
Common sauid s 0.167+0.089  0.061+0.090 03160313  9.000+6.408
q (0.014~0.369)  (0.000~0.306)  (0.000~0.932)  (1.320~22.270)
File fish. dried ” 0.026+0.013  0.095+0.174  0.117+£0204  2.194+4.513
’ (0.014~0.055)  (0.000~0.613)  (0.000~0.790)  (0.000~17.650)
. . 0.03310.037  0292+0316 05160344  5801+2.173
Hard-shelled mussel, boiled and dried 14 (0.006~0.150)  (0.000~0.833)  (0.000~0.975)  (2.386~10.440)
. 0.092+0.062  0239+0.920  0.123+0.145  5282+6.158
Alaska pollack, Yellow, dried = (0.017~0.293)  (0.000~4.434)  (0.000~0.407)  (0.294~28.180)
0.058+0.069  0.178+0.598  0.306+£0.610 63499352
Total 189

(0.002~0.502)

(0.000~5.130)

(0.000~6.802)

(0.000~71.760)

(Unit : mg/kg, dry weight)

V: Significantly different between the indicated groups(p<0.05).
2: Mean+ SD(AIl samples were analyzed three times and averaged).

Number in parenthesis are range

mgkgHth oF7h Ekom, %

A2l 0.16740.089

(0.014~0.369) mg/kg, o] 0.1070.104 (0.029~0.502)
mg/kg, SE] 0.092+0.062 (0.017~0.293) mg/kg 4O 2
=7 vebdth 212 R0 SRS B EeR &
2bsla H#shES 0.01620.017 (0.005~0.08) mg/kg®
el o HE o] 49 A 54 0.027(0.007~0.078)
mg/kg, 43°E 0.11140.015 mgkg A% 0.109 (0.011~
0.241) mgkgZ Rt dAAANZE= 5o 0.502
mg/kg, ©70] 0369 mgkg, el 0293 mgkg =&

= BAEAL 2 FF2 FE Fof, 24,
a3 A AAE 47t el JTe R Hoks
 He 7F 98 59 Zo)E B A Th(p<0.05).
Ditri, FM*e QA=A &2 o] Foll oA 29
background values= 0.2 mg/kg ©|3l2}a B 13515 o™,
WHO Regional office for Europe B 2% &= 2
A e e ko] 0.2~0.5 mgkgl 2 UERSTHA
Btk & AgolA AEFO & FgFe dx
e 28 fElvet skl 7 e AFSE
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mg/kg BT} U2 ob g
MQ z}- 7454]135 _/’:% —§j
Hugts, 29de] 0.2 g/kg, 7 »}um 0.4 mg/kg,
379 A% ol F 1.0 mgkg, Dt RI=o]F{
1.0 mg/kg, TF2oM = o9l F 0.5~0.7 mgkg, 5L
& )RR 1.0 mgkg, YR E vEFeo
2A] 03 mgkgl 2 AR o] 2 Fge] HWrpa
& 4= Q)0

o] HF T 0.17840.598(ND~5.130) mg/kgE
Vel oW ZE7] 0.571+1.274(ND~4.070) mg/kg-
2 71 =A vega, =784 0.051£0.107
(0.000~0.301) mg/kg = 714 WA ZAMH o] AXF
w HFFEo] 0.211+0.347(ND~1.819) mg/kg ©| ™,

AZE7] 0.025£0.050(ND~0.114) mg/kg7} 7H A
SHFEIQT Y Ry & 579 2polE Rt B4
ANE AYEZ e HFFEFS 0.05140.170
(ND~1.528) mg/kg?1®l o] A3= 2003 Txsh
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SEuEt o 7ol Het & &= 0.05 mgke,'" A T
9] 0.023(0.000~0.323) mg/kg, ©]F2 ZFHE A
B 0.04 mgkegS B3 Henry 529 A7A79} &
AFatA AL She 5'%0] B3 0.29(E7A5~1.97) melke,
Sung 5°2] 0.308(0.108~0.463) mg/kg® T} w& 423
& Ueiid=dl 5719k koA gt oA <
o] o]l 5 HATHp<0.05). Foll ek 9)=+<] 4%
g 2, 379 A% FFH =t 1.5-5.5 mgkg, N
Uth= ofF o 0.5 mgkg, sl4t, 918, o9F7t 2
Z} 10 mg/kg, BvlaE o] F 03 mgkg UEHE=E
o] & 0.5 mghkg FolH, Skl B FAHE 20
mg/kge] ATH7F 2008 A o7/ 0.5 mgkg, AAF, o
F 2.0 mgkgo 2 7]5Eo] ZA3tE AT 7% vl
e W BEV|FOE WX 1232 mgke, HE
1523 mghkgl 2 7|FZ77F 2710190 =d Hel= o
Alotol A =€ A3t

Ft=go] HFIHFL 0.306+0.610(ND~6.802) mg/
kg® UEIGO ™ ZE7] 1.55242.025(ND~6.802) mg/
kg, && 0.516+0.344(ND~0.975) mg/kg, A-$- 0.480+
0.460(ND~1.305) mg/kg =22 A A=l AXH
Ft=g H§EFol 0.302+£0.408(ND~1.791) mg/kg ©]
o, ATE7] 1.266+0.387(0.859~1.791) mgke= 7+
=9t Bk & 577 vtk xR/ A=
ESY E4A5E AEZ ded HagHge
0.090+£0.159(ND~1.464) mgkg® ©] 5'"'¢] 0.03 mgkg,
A 54¢] 0.017(0.000~0.108) mg/kg, A 5] B 73
0.01~0.06 mgkg Rt} E=%om, A4 5°9 0.056
(0.009~0.092) mg/kg, 3k 5'*2] 0.07 mgkg A2 <}
FARFATE SElvete Zl=gl tisk 715l FFol
AR 2.0 mghkg o2 A T 20081 79 0] FH-E]
AA TN E 2.0 mgkgS 2 71F0] Z3FHATH. A
TN 1.55242.025 (ND~6.802) mg/kg® =
A BEJoY AE7Fe R IS o 7]150]
stolm] A& H| L HAG e A5 AF T Tt=F T
2Fo] AT 1.8 mgkgZFA B Bl 9Jow saka=E
2 0.05~3.66 mg/kg, W72 UG Tl 30~50 mg/
kgol T 7% vkl RSt webA =
Wik 7o) Jt=F e E T ve 2 oid

TS URE =
Ao AzbE, At BAZY NER s 4T
3 WA, pabEel W F, 2R Fol ¥ Ao

o=z wo oko] &

SEERCEECEET T
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off
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HA Joml o] gaFe Mytroz 9o U
g A58} vl Al A9 H|=% FE

ot wEkA {7 TteE e v
ARk o] 90| opd AAAR F
o}

H| 29 BFTHS 5282+6.158 (ND~71.760) mg/
kg2 ZALE O] & F7¢] A8} v ow f9
& gFo] ZJol= Wi 0.713+0.490 (0.135~1.682), A
$ 16.319£18.029 (ND~71.760)2. & =LA TEH
TH(p<0.05). AXFO| HA%F FHAHE A==
SLakat 3 3F S 1.420+1.778 (ND~30.019) mg/
kgl 2 A E49] 2,523 (0.140~65.543) mg/kg, 2 S
2] 2.12 (ND~14.06) mg/kgs} FAFSIA T 7 519
Zhe] W w2 oF 7 mgkg, A T Ax
A 4R/ 5 H v AaTE 27 mgkes FRTF
(63.9%)2.2 B3 ko] 9.7 mg/kg, TdH EEE7] ol
6.28 mg/kg, LA ololA 12.23 mgkgl E K8 E
o o= & A3 vt Aok A0 T2 vad
go] o]FHE I ofF YoM = /AL R A e
o] Zpol7} Attt sttt HlAe] FAAA= 5
it ofF Aol A gokom FAM=} A
tehe] Zhel=2hel +3(1.0-3.5 mgke) S A&t
o] AAZE 71 & v Rl FEelv A 15
, X 67, 24 37, WE 37, FxE 170] 7|E

zFstd =t A9 Ao FAkola, A=
I F=, BEHlE gAloh FXxE WETIA FYE
At o= BUEH A5 oA HH ] A4
124 mgkg, B 273-30.7 mgkg, E57] 024~17
mg/kg, A2 1.27~41 mg/ke, & 0.57~89.2 me/kg7t
A A=A o] ARe 7 =7hE dAEd 771
of W AolE BAFI QU 53] FAHE = Hl&
greFo] =2 o2 LA Joy ke dhH
o] A& HlAE A F7IFo2 AE U A=
95%0] /o] 1 A& Padt FE3 35E JeH =
W8l wliZo SlAle] & 37t gl A= dEA
ATE* FAO/WHOOIA = A1FS &3 B4 A3 F
gk kA ke Sl Agh T84 tisiA
T AF kgD 15 ugl 2 AsA AUck?

N ol

)

Kl

o
=
Z
L

[S)

32. Hx Z|E I35 ¥ Hln

TEE 4 A=E otry] 3 & oFA
A7)0 wE} BF7F o2 dx]o) gis] 2AME sk
A= 473t 3719k Azl wet Bl ol

of gt oo e ® AgelNE 278 T3S
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Table 5. Contents of heavy metals in dried and boiled Anchovies"

o SR QA BT 341

(Unit : mg/kg, dry weight)

No. of

Products Hg Pb Cd As
samples

. 0.041£0.018% 0.540+1.527 0.229+0.212 7.951+6.814
Anchovies (large) i (0.016~0.074) (0.000~5.130) (0.000~0.538) (0.000~22.790)
o 0.022+0.014 0.124%0.186 0.215+0.223 4.996+ 4.404
Anchovies (midium) 12 (0.003~0.049) (0.000~0.459) (0.000~0.631) (0.602~14.550)
. 0.014+0.006 0.048+0.122 0.084+0.116 1.827+1.026
Anchovies (small) 21 (0.004~0.027) (0.000~0.502) (0.000~0.332) (0.000~5.137)
0.023£0.016 0.192+0.775 0.1560.185 422244772

Total 44

(0.003~0.074)

(0.000~5.130)

(0.000~0.631)

(0.000~22.790)

": Significantly different between the indicated groups (p<0.05).

2; Mean+ SD(AIl samples were analyzed three times and averaged).

Number in parenthesis are range

Table 6. Contents of heavy metals in Shrimps" (Unit : mg/kg, dry weight)
products No. of Hg Pb Cd As
samples
Shrimp. without head 14 0.020+0.011? 0.207+£0.397 0.589+0.480 11.108+11.615
P (0.002~0.049) (0.000~1.353) (0.000~1.279) (0.000~42.040)
Shrim 15 0.034£0.018 0.114+0.215 0.378+0.430 21.183%21.733
P (0.006~0.080) (0.000~0.795) (0.000~1.305) (0.000~71.760)
0.027£0.018 0.159+0.315 0.480+0.460 16.319+18.029
Total 29

(0.002~0.080)

(0.000~1.353)

(0.000~1.305)

(0.000~71.760)

D; Significantly different between the indicated groups(p<0.05).

9: Mean= SD(AIl samples were analyzed three times and averaged).

Number in parenthesis are range

S dolry] fEte "ot o F & Al 2§52
Z BRI 2aF0E Mg, AEolg 2=
~3 cm, ¥ IFe &F, FEolE EEl= 47 cm,
Eﬁlioﬂl—; ];’Htﬂo]ﬂ. %g]‘:‘ 7ecm o]/\l—o] E%}QU:] 1
A= Table 59} o) HX] 3_7]Bi§ =34

TEEEHS o JHAAE =t
H]

—

il
ge F34 Bue zm
A} 0.055+0.015 mgkg = xloH 0.03040.009 mg/
keoll 13 Aol wEh o] AAAAE Jep L o
Sere dEo] WolASE 7ha o].L: ARNAAAZ B
Ik RIS F AT 52, HSF, vt
9 2§ 1+ A% #99 Aol e Aoz
e TH(p<0.05).
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Table 7. Contents of heavy metals in Alaska pollack"

S RIRE SO F

(Unit : mg/kg, dry weight)

Products No. of Hg Pb Cd As
samples

. 0.092+0.062% 0.239+0.920 0.123+0.145 5.282+6.158
Alaska pollack, yellow dried (0.017~0.293)  (0.000~4.434)  (0.000~0.407)  (0.294~28.180)

Alaska pollack. mature dried 0.107+0.104 0.091+0205  0.125+0.176  4.249+4.543
potiack, (0.029~0.502)  (0.000~0.871)  (0.000~0.518)  (0.486~22.830)

Alaska ollack. vouna dried 0.045+0.031 0.05140.107  0.14840204  2.444+3357
potiack, yotng (0.020~0.094)  (0.000~0301)  (0.000~0.489)  (0.247~10.950)

0.090+ 0.080 0.147+0.613  0.12840.165  4.388%5.159

Total

(0.017~0.502)

(0.000~4.434)

(0.000~0.518)

(0.247~28.180)

D: Significantly different between the indicated groups (p<0.05).
2: Meanz SD(AIl samples were analyzed three times and averaged).

Number in parenthesis are range
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Fig. 1. Comparison of contents of heavy metals between
domestic products and those of the imported.

Fig. 1] eIt @A ofolA Fujikd &,
7h=H, W&o HaEgEel Zz+ ZF 0190+0.090
(0.053~0.369) mg/kg, 0.089+0.096 (ND~0.306) mg/kg,
0.423+0.311 (ND~0.932) mg/kg, 11.175+6.294 (3.132~
22.270) mgkgol A o™, FYA4H 0.11640.069 (0.014~
0.184) mgkg, ND, 0.079+0.1559ND~0.357) mg/kg,
421343.649 (1.320~9.786) mg/kg= A 7F=F3 H| 4

SHFANA T ik At fo1F 2ol 7t Q1A
HATHp<0.05). A-F-ollA iite] &, |, Th=F,
v 49 FgdFe 7H 7 0.03740.018 (0.016~0.066)
mg/kg, 0.19310.511 (ND~1.353) mg/kg, 0.250%0.264
(ND~0.634) mg/kg, 14.535%11.601 (ND~30.050) mg/
kg, YA 0.02440.017 (0.002~0.080) mg/kg, 0.148
+0.239(ND~0.795) mg/kg, 0.5530.489 (ND~1.305) mg/
kg, 16.887+19.838 (ND~71.760) mg/kg=A =2k}
FAaAe] F51E o)A 2ol A HA skt
(p<0.05).

35. oHMM HIL

AR F HHE B3l QA F5EE TEHelA
Q= AN E AS5s7] flaiA aiggiEe] AA
21 Aol dFH 7ol 5484 2 E FAO/WHOIA A4
sk QA8 8 A F7H4d #1818 715=(PTWI : Provisional
Tolerable Weekly Intake)?oll v]&dl=A] L= Z3}5}
A, & FA47IEX N g =EF ¥)E&d SHAF
(risk index)E A4F3te] 718 TH(Table 8).

2 AFoM P AXFE YE7EOE Sk
Fus FEFH RAEAFY 20079 FUAZIE=x
AP 1Y AEFAFE ARERY FFE50] HF
Fg A&, o] & PTWIS) W st ofsj i &
FEol gk kA& ekt

woll gk PTWI= 25 ugPb/kg body weight/week
ojtt. 2007d NG FFEAPA el ofshd -2t
2 =9 1Y Al F Ht AFHFE 52,0 golH gl
THA o] P2 BHAlFE 634 kg, A BoAlTS
406 kg 2 o] & A&t Y & HHFE &)
3 PTWISF Blatsich. 2 A3 1Y F A3 ZF
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Table 8. Comparison of total weekly intakes of heavy metals from marine products with PTWI established by FAO/WHO

Metals Daily intake Total weekly intake Risk index
(PTWI pg/kg b.w/wk) (ug/day/capita) (ug/k b.w) (% of PTWI)V
Total He(S 0.83 mail 0.09 mail 1.84
otal Hg(5) ’ femail 0.14 femail 2.86
Pb(25 265 mail 0.29 mail 1.17
(25) ’ femail 0.46 femail 1.82
Cd() 468 mail .0.52 mail .7.38
femail 0.81 femail 11.52

D: Risk index in % = (Total weekly intake/PTWI)x100.

2.65 pgel™, F7+ & AHFS FA7T 0.29 pgPb/kg
b.w./week, A7} 0.46 ugPb/kg b.w./week 241 PTWI
25 pgPb/kg b.w/week$} Bl wale] FAE 1.17%,
A= 1.82%00 BE= s W FE B
Ft=F] e PTWIE 7 ugCdkg body weight/
week 2 2007 =917 F FAE FHeb wH A 0] 4
Sl Gl oA HEAlTS HEste] dd TI=FE
AHFS AAE3a PTWISH v w3tk 19 7t=F
AHFE 468 ugelH, 7 7Jl=F AH TS EA7t
0.52 ugCd/kg b.w./week, 1A7} 0.81 ugCdkg b.w./
weekZA] PTWI 7 ugPb/kg b.w./week$} Bl uste] &
AHE 7.38%, AAHE 11.52%) G = e 55
2= olq_
&9 A$E PTWI(S ugHgkg body weight/week)
9} Hlaaste] BH S-2vkel S99 19 7 43 F
< 083 pg, FHAHFE FA7E 009 ugHgkg bw/
week, A7} 0.14 ugHg/kg b.w./weekZ ‘FAF= 1.84%,
ARbE 2.86%0 AGEE FEE] e FEOEA S
At FFEo R AE, HFYHHE QA3 8
A9 Qe Aoz AZAHET. dEgA S HGo] A3
4 1960 ol = & ol FAeY 2]

01_9_ o}
Tuo=s &

277t 7%

ZolE 1975L=1°ﬂ AR FIt FEFE ol FATE AW
7oA 22 AHFFo] 1-2 ugkg b.w./week T
o] o2 eHE BTl oI Fo #AE 7HA
= o= o719 At

AN fElvehs A5 s, FEa &
Foll theh A57} F-Feke] F7]0| 4 A FH el e
G H7HE @ jled oul R F T vA I
& 9= EUEE A8} vad HH 2 AT Hs

stz 2yt o & HHE &3 vad] HAAF
oz g AelA AdlE & A= obd Aem

dete

o e EAAIE ofFollA F 8.4%, =
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1.4%, & 12.0%, HFolA & 2.8%, 7F=F 12.9%,
T 0.8%F BT 2)Fo]okzoby A o] Q%ZSQ} w
0.9%, 7}=F 0.9%, T 1.6%2 B3 7 543 2}
o7} e & Ad¥ A= ofFe HFE ‘:‘alo}
A a1 #ASE Ayfolm g AGeel vlwEale B 4§

sitt.

Lee 5770 ©J3lH 2&S % vlgaES Hd AHF
Fo g 212, JFEF 320, & 041 ug/Kg body
weight/weeke] 2}l Bste] oI {5 3 vigFas
A Fe AA AE2 G 1.45%, TF=F 17.06%, 5

= 2341% TELRE Zﬁﬂﬂt} a8 7 S Zud)
o]z‘y]. 1/1-’ 7}5_‘3’ z’:%o )\lo] ];r,];o U];{_ 01%_ ql

= OE 939 oy Z7EF s &

=

wj F91h] &3te AR YeiEthal Baste] 2
FE T Rl viFES AT ok G =
L2 Az
4.4 B
AeAWelA FEEE AEF F 10F 189700 o
stol A A 54 Ao Y T84 HAL
e &, |, MEE, HlA 58 U R SEEY
ol E F4& AAE A3 ge Adstae B
Tl SHET Wt Ve 23E gl Fde
]

0.1780. 598(ND~5 130) mg/kg=Z, 71E2342 AEH
AEZFE 9X 1232 mgkg, BEl 1.523 mgkgS 2
W= Ei/\lo}fﬂ]*i THE Aok @A T
& g we BT g AHAAE BoH A%
o Wejo] Fejo e FE& TS vlug A=

248 F85 BT Yeo] BE 5974 Aol gt
202 ETHp<0.05). 23019 A §-9] £
@ 334 PR eYolsl A3 g e
AR 213 Aol 7k QAHRT A$E FH
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A e
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