58 MINEY FFE ANEA

HXl= Gl B ATEG

7(

X Z=H DM

2008. 6




“o]5-g WENRY FFE AUEH L B0 0%

=

HaME

=

.

AT AFRINE AZ

g

T&9 " o

B

2008 6¢¥ 19¢



A 1R AT gAY e

ALY HeA

&

3]

H) 2 (As) 9]

ol
=

&5 (Se)

A
=

P )

[
H

= o
2 ppmol A 1 ppm; B4 10 ppmolA] 2 ppm)E =

5

JeH(AeE

==
R

7

.

=7k 1 Fo

s

Aol

5, 44 A4

REE

Al
2]

bk o, @) A

KA,

307 50%)°] == A=

"

ARl Ae

Z

dl

.?_

o 9o Al
ofof Eg o]

N

H

WAz 0l g 7]

ojiy

g

!
)

Fol

R

<

L
-

%2 9 7ol H3)

o) =& AU

L/\} =

3
H

w5 A8 A8 vl

zlf

] )

W Adeg 3

=
aL

@A

gl

—~
fie)

AEE A

. 7% Ew

HEX
Fe) A7 Aush Tl A

1=1]
=~

Rz

Al
=

B

&

L/\].JE_"_

3.
H

AEA ZFekE

N

=K

o) %

|

TEQ



H

Az ) A

sl AEAl ek bl

el &8 7l

7l
=~

=&

a8k, 7h

hyi|
=

Adg 2 4

B
Nr

"

—

3
ﬁo

Phe o Adds R mae He

%

Hj

Al&el 58 Y

o AedE o

L/\].JE_"_

3.
H

oAl AEA sk wl

Ab AR A

?;SjL

Gl

&

o

o A1E-E3E 59

712} well-being®l] o

=
[}

= A~ Z
25 a9

Ny

4r
=

I

AR om S Fa

18 71+ A4S

I3

7ol

Aew, v, 9 3

i

-

of et uhebA,



2. A7 54

R e

mr

g]

1

ol

7} A0

’

#, Hl&

Al

=
i

H

A}

¥ )

A

2

~

%S

18 7+

53

H] A

ol
=

"

= A

A A

e
N

cal

., A7

B

‘o)

B/
gl

o

4r

BR

—_
fite)

W

o
HH

—~
fite)



o5& MR AF 24}

T
T—

A2 ATNTFIRE

T FH A AHga)

1.

—_
file)

oF

o

49 FE5U 49

2. o7& WIANRE FTFIE AFAUW
F(Se), Hl&(As), E(Pb), FI=H(CD) FHF TotzA}

S ol R ojzkeh o

T Al

)

]

o

= =
= H©H

AR ol A W EALR

)
=~

3

I

A

Bl

9

9

=
=

2 ZAE

i=z]
=

)

4 A

=]

LN

ke
T

24 Qe Yol ATAZ o] 5H

atef A58t

'433,0

AY
X

a9 2

qr

Tp

N

ot

i

&
i

2]k 7171

A

4

S
Tl



4

]3]

A 873 o

i

ZH v

st

°©

shat AN

S

A F(Se), HlAa(As), FPb), FI=F(Cd)<

e

S

w27k 7F

ol
o o

S|
S|

bl 2Atste

o
2
]

~
il

22!

-

i
!
K

¢+

==
1o

)

el

J

“

2.9] thek £
FHFH NPAE FLAE @

Atzdd 2dd S5 AdwSe), H

ol
=

Hjj <=7of) A

-

-

5
A(As), E(Pb), 7Zt=H(CI)9

=

EPA(Environmental Protection Agency) method(2005)¢} =2 2 -8 A]

4. o7& HWdAIR

8
= Hj

Ton

23]

T3

© TulelA A

Aol A



M= &

2]

=
i

bl AL

S

3JAkE 20079S Vo ® dvfo] i 470 3Ak= A

53 ol

=
=

2 RRAGON, 2 ARUE AR £

Hlo
Xfo

g

<

dg), =l

=]

3 ol 2F (1,

il

A4r

RE AlEE u)

3}
ol

RETE

2

il
i)

7o
Tor
N

e

X
Ho
al

Hlot.

5. o7& HidAtRE W xdd FTEEQUA AHAESe), Hl&(As), H

(Pb), 7ZI=EH(CAHY AHA 3&71ES A

Ta%9 A E(Se), v A2(As), F(Pb), 7}

==
fi%e)

W

5871

s APV
=

=

ma pEe g8 Fuhe) %

s

g 9

A A

4 887

]
S

= HCDY

3}k
=

187152 AlA

Aol g 44 5

=
=

U

1o

ﬁo

)

Fol =Abskglt

S

ol o



A3F 2 #

1. ZU PN AESRE o FE AR Y 24}

2004 7B 20067HA1 9] A= FAo)7tE B vid A FAlol Qo A
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% AFE

AFA Gl A AR A oA i Aedlw, Hi, o, 7h=E 2449 ddg

B gk 0.12+0.02 ppmo] o, vl 48] gk 0.39£0.23 ppm= WEFHATE

A= EE AHo] AEHA &Eder, 7t=Fo Hgk2 0.11£0.10 ppm= E}
BieR=

vk, 47) Age g@x], 2EZY oA W AHE(Se), vlA(As),
(Pb), 7t=H(CA)9 A T7F

well, Aall, g8l AFmolMe g, zvEe oA Wl 47 FelTas

(A, v&, 3, 7t=8)9 24 A9 Addae gx], 29Es B 7 A B
T 2 ZolE Holx ftor HFgko 2= 0.1140.03, 0.17+0.03 ppm= LFERY

Atk HaE gxol 2yEg BF dejoA 2 7S Blow Hgtow:= 7t
Z} 0.2840.11, 0.37£0.132 YEPHRATE E& EX7F Gall, Aol AEE 3o
S8, Aol e HEHA &g 2B Mo Ant A& A Fdoh. Bk

S 2= 7H7F 0.07£0.06, 0.001£0.01 ppme YERNAT. 7t=HS GA|odA AlF

1~N

7 owe ghe Ushigen, xwEee Aol melx gtk WEake 2%
0.0620.03, 0.020.01 ppm& LFERRLAT. 4749} PFoRE PA7} 23 Bt}
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-1, 470 A9 g2, =HEZHY oA W AHE(Se), Hl&(As), H(Pb), 7}

=8(Cd) Hd qFF (ppm)
A5 (Se) H] A (As) % (Pb) 7F=5(Cd)
3] 0.1240.01 0.44+0.10 0.08+0.07 0.01+0.00
Skl 0.08+0.01 0.17+0.07 0.21+0.16 0.084+0.02

H;‘(]
=3 0.1240.06 0.1340.04 N/D 0.034+0.01
A 0.1240.02 0.3940.23 N/D 0.11£0.10
o Ky 0.1140.03 0.28+0.11 0.07+0.06 0.06+0.03
=3l 0.16+0.04 0.44+0.25 0.02+0.01 0.024+0.01

)
wap A3 0.19£0.05 0.41£0.05 N/D 0.02+0.01
=3 0.16+0.03 0.27+0.09 0.0240.02 0.03+0.02
g 0.1740.03 0.3740.13 0.01+0.01 0.0240.01

N/D : not detected

Detection limits : Se 7 ppb, As 7 ppb, Pb 3 ppb, Cd 3 ppb
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E-T. 470 AGY o7& MFAIRE FTFst= @A, PHAFNT 7=,
&g g A (Se), Hl&(As), 7F=F(CD), H(Pb)o FFF

(ppm)

A F(Se)  H]A&(As) 7F(Pb) 7+=H(Cd)
L., e 005£0.01  0.01£0.00 N/D N/D
i &4 0.05+0.01 0.01£0.00 N/D N/D
s 0.10£0.02 N/D N/D N/D
=) e # &4 0.10+0.03 N/D N/D N/D
AT RYSE 0072001 ND N/D N/D
o &4 0.08+0.01 N/D N/D N/D
_ s 0.13+0.01  0.0240.00 N/D N/D
A &4 0.13+0.01  0.02£0.00 N/D N/D
#¢<4  0.09£0.01 0.01£0.00 N/D N/D
we &4 0.09£0.01 0.01+0.00 N/D N/D
Lo TrEF 0.02£0.00 N/D N/D N/D
i &4 0.01+0.00 N/D N/D N/D
AR e F999  0.04£0.02 N/D 0.01£0.00 N/D
FHY WZ4 0.0140.01  N/D 0.01+0.00 N/D
. 94 0.10£0.02 N/D 0.03+0.00 N/D
"4 Wa2s 0024000 ND N/D N/D
Bz %‘%:J# 0.05%0.01 N/D 0.01£0.00 N/D
&4 0.01+0.00 N/D N/D N/D

N/D : not detected

Detection limits : Se 7 ppb, As 7 ppb, Pb 3 ppb, Cd 3 ppb
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4. o7& wWiFAE 2 Asdd EdE TEEA AAESe), Hl

2(As), WPb), AEZEBCDY F4FH PR FoAE ¥
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7h miEAbE H AR AREA

Sl A7 AFESAFS] AE JA], 29 EEE wiAbEed digh AR
AT FRAAE HA wgAb =] Hargtol
10.66+0.47011 01, bl o A= FX| wjdArtg o] Hargho] 52.444+1.91%, X9|&
g HlgALRE  45.0811.47%01Att. AWM= gdX wigAlE S HiEgko)
12.73£1.58%, v &2t vigAlR+= 8.5520.57%= WeERA Tt 23] 2ol M= A )

9.71£0.71%, &3 == vigAlE = 9.61£1.39% = YERN AT
At E ] AFEEE TEAAIE AR Faol 57X AR A ol o
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Z3| 20 gk 17.6214.48%E UEHHATE o &S A9t wirtEel AbEEH =
T AEat, o, B o gk, 22 5
AR B AY} =8-S Hgho] 10.1911.66%019lom, 2ade T
o] 7} wokom HWHFFS 33.16123.32%= YEMRATE. Ao HFghe
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4= obm] =2kl EAA(Essential amino acid, EAA)OI A& 17.97 7 21.04%2] B9 =2

ACAY P Ee ge UEhith xvEBes PR U & obnite
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4) vlgl

Ul 47 AR SAFe] AlRHE gX], 29EEg ARl dig HlE C,

By, E] FHrelA |2 wigAts il BlE Co] i3 AAReE BAE &

QI F S 1.43+2.08 mg/100ge] 1 on, zu|Eet ujgal o A= BAF CAML

Z¥ Qo Hghe 0.70£0.87 mg/100g0] ATt HIER B9l A9 {A wlFAS

7 3Ee 1.7241.03 mg/100g, 23 E2t A8 0.764+0.42 mg/100gS YERN AT,

JEFR B9 A% g wigitss HaghS 14.86+£7.72 mg/100g, =92 AR
.36+5.00 mg/100g< ERR AT

At E o] AHEEE FEGAIE AR Faol 579 oS AlQd wALE

o AH&EE Fa ARd

w 574 HIEH C, By

fr oY
=2

jus)

o
S

oo

ol
>
il
oX,
r o
o\
£
)
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.
o,
&
to
)
e
i
Y
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=)
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5) HlulE
Ul 47 AR SARe] Alehg WX, I EEE wEAbEe] digh 1274 9] 7
Ul shrZelA g4 wigdas Wl Za(Ca)d Bk 2.00£0.27%, A(P)
1.36£0.12%, YEFNa)2 0.69£0.23%,. ZHK)2 0.06+£0.01%, H(Fe)2 0.32+0.12%,
o} (Zn)< 0.20+£0.06%, vl (Mg)< 0.02+0.01%S YENATE FX] v $ALE
W A5(Cr) Hak2 3.93£1.76 ppm, T(Hg)< A=A &k, F2(Cu)T
16.21+£10.07 ppm, #7HMn)< 33.08+12.26 ppm= e %3] 22 wjgdALR
U 2 Hegke 2.0910.42%, 918 1.2240.23%, YEFS 0.4610.05%, ZES
0.07+0.01%, HL 0.47+0.15%, o} 0.14+0.06%, vF1v5-2 0.02%S YEFHATE
z9 2 wdAs W T80 g 3.201£0.53 ppm, & AEHA Fgo
o, g 22.95£9.63 ppm, ¥7H 23.35+8.34 ppmE YERNRATH
At R AFEE = FEAAIEUS] TR0l 57 Y] mdlE 127149 &
ol o] HFghS 4.9311.24%, 912 2.87+0.54%, VEFS 1.07£0.29%, Z
0.07£0.02, & 0.1240.06%, o} 0.12+0.06%, 7F1ulg-2 0.03£0.01%S YERAA

Jo
oft

sl
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th 25| Wtk 3.3520.94 ppmE YEMNA AL, 2 HEEA] oton, F
5.82+2.46%, 7+ Ho kS 13.68+17.81%= YERASITH
ol S AL wiFgAtE AMEEE T8 AIRELT A EAQL AT, OiFd
FFUY, 2WME 574X 9 nul 1271X] 9] ol el Hit
& 0.92+0.64%, 912 0.461£0.40%, FEF 0.48+0.23%, Z-F-& 0.05+0.03,
0.66+0.91%, ©}1L 0.05+0.04%, "2ul4-S 0.02+£0.02%2 e A2
3.73%1.76 ppm, T2 HEHA @&%ken, FHel= 8.78+5.09%, HIH 28.33+£18.45%
g YER AT

rr

&

oo

m}l_r‘
rlo

6) A E(Se), HlA&(As), H(Pb), Ft=F(CD)

7h AR

sul 47hsAke] JA, 29 EE i @dats W A, vk, w3, FEFEY] I
Foll = |gA wigAsE U AeES 0.6273.43 ppme MAE How, 53] BAL
o] 7% 3.43%10.07 ppm®] #2 gt YERHATE Hat gk 1.54+1.19 ppmE e
ATt BHlae= DAY AS- HAEHA @okem 1 €] A= 0.3971.13 ppmE HS
Al o]F BAME M 8 ks JEhlde "k 0.58+0.46 ppmolth. H2 B
Abe} DAME AEE A &kokem A9k CAHE ZH2F 0.0640.01, 0.10+0.01 ppmE HHERA
ATt F S 0.08+0.01 ppmel Atk FFEHL 0.09 7 0.83% = AAFE 0.09+0.01%
g e s 5o CAFF DARE 0.83 ppme 2 2 gS el Ha gk

€ 0.55+0.33 ppmo] et =32 wjgats O AuES 0.3271.24 ppmE ©]5 A
A Mg B e B9low BTDAME HId #es YERIAT Haa
0.99+0.42 ppme]Ath. Bl4E 0.20 70.61 ppmO 2 BAMF 7F8 =gkow HFitghe
0.44+0.16 ppm< YERAATH @& 0.04 7 0.42 ppme & E3] BAlA 953 o

S B om Htgke 0.15+0.17 ppm= e AL 7H=FS 0.28 7 0.91 ppmo.
2 DAMA =& 3kS Boom Hagke 0.69+0.27 ppmS YEFU ST

) ol % e AR

AR AR E = FEAALRES] TR0 S7HA S oS Al9fd Wi

Aol AEHE Fo ARAFE A4 AF g eyesy, 2Eva,
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AR 57hA 9] A, WA, =R SRS E-260] UERIATE of el A
AdE-S 0.4573.71 ppmo =2 eI 4k Wl o]} Suiak ofto] & s Ko
FRom, 53 FUil o &2 3.71£0.05 ppmOZ A Fu] wiFAtR & 7]EA]
o] S YEMAT. AdlEe] Hgke 1.49+1.21 ppmol Atk vl Aol E 0.21 7 2.46
ppmO & FFik Aol R e AZE A gkgton Uit ool F& S YERA
o, ol e dvpa, Ao} Mol B} HEA dAlo| B AEEX] okgron] A
gl gdakyh Fujak o -2 247F 0.21£0.01, 0.75+0.11 ppme] AZEH At Fo] Ff
e 0.2840.295 YeEI . 7F=F-2 0.02 7 4.08 ppmo] R oH, Fjik o] o
& oldel sl 20ufold F& s YERATE S 0.73£1.60 ppmS LFER]

ko)

v
AL, UL SRS GRE olF JhF T RAES o] g3t AxkH], 53 T
NE 354 099 o] HX Qi AX PAES o§itE 497 Wol v

ofiel vl MAHoR £2 TEEH FFS UEd Ao ddHn
71eF Ate o= Aol 0.0670.78 ppmo.® AFHo] 7 2 e U
Rl ey gk 0.34£0.27 ppmo] ATt Hl A= EE AlR YA HEH
o, g AFHre] 0.47+0.06 ppmo] HEHAeH VBt AU HEHA %
o 7F=H<2 0.0170.11 ppmol™, °]F o7kt FSFHES AEY
(3]

om, HyFte 0.5140.15 ppmS YERASITH
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E-I. W 4713419

g, 298 WigAs W daAE(Se), Hl2(As), |

(Pb), 7t=E(Cd) THF (ppm)
A4 5 (Se) H] 2 (As) W (Pb) FF=H(Cd)
AA} 0.85%x0.04 0.80%£0.02 0.06x0.01 0.09+0.01
BAF 3.43£0.07 1.13£0.05 N/D 0.45+0.02
| A
CA} 1.28%£0.02 0.39£0.09 0.10£0.01 0.83£0.05
DA} 0.62%£0.02 N/D N/D 0.83£0.00
o 1.54+1.19 0.58+0.46 0.08+0.01 0.55+0.33
AA} 0.32£0.01 0.20£0.02 0.04£0.00 0.28£0.00
2] BAF 1.24%£0.07 0.61£0.00 0.42+0.07 0.74£0.04
=y
CAF 1.21£0.04 0.47£0.10 0.05+0.00 0.85+0.01
DA} 1.20£0.15 0.46%+0.02 0.08%0.02 0.91+0.02
ot 0.99+0.42 0.44+0.16 0.15+0.17 0.691+0.27

N/D : not detected

Detection limits : Se 7 ppb, As 7 ppb, Pb 3 ppb, Cd 3 ppb
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E-IV. WigAse ALEEH= F8 57HA] off A9l A#HE(Se), HA
(As), F(Pb), 7I=E(CA) T/ (ppm)
A E(Se) B] A (As) Y}(Pb) Ft=8(Cd)
A} Ao -1 4 N 4
REISE 1.58+0.06 1.26+0.93 N/D 0.19£0.00
) 28 o] F-2 4 N N
(el g) <o} 2h) 0.474+0.01 1.65+0.13 N/D 0.0940.00
AAoj -1 4 4
(=) 0.45%0.02 N/D N/D 0.024+0.00
A oli-2
(e 0.96+0.01 0.214+0.02 0.21+0.01 0.0240.00
U ako] - 3.71%+0.05 2.464+0.05 0.75+0.11 4.0840.16
g 1.49+1.21 1.26+0.93 0.28+0.29 0.73+1.60
A Fuf 0.7840.02 N/D 0.47+0.06 0.1140.00
o -t 0.19£0.00 N/D N/D 0.014+0.00
E}y] © 7} 0.06£0.00 N/D N/D N/D
ZZFZuy 0.47+0.01 N/D N/D N/D
EantRos 0.194£0.00 N/D N/D 0.11+0.00
ookl 0.84+0.30 N/D 0.20%+0.17 0.51+0.15

N/D : not detected

Detection limits : Se 7 ppb, As 7 ppb, Pb 3 ppb, Cd 3 ppb
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5. -9 MEAE 2 A2 0 #3 F2E AL NE 24
b U -9 WEAE O S F2S 518 71E 24

D =W WA W falTES 88 71 8%
=l A S AR W fels s 5E

I FAE HPAE AVPAES B NPAEE FUOE @ AuBEIEUL

47152 TFA7 ek AeEe AA IR HEEAS 2 ppmos A4
S, W Ve AR $BA BRARIAE 10 ppmoE ARG AEF
o QolAE Alet EAEIA 10 ppmoE HAFHYO ol g HPARE G 7]
Fol A AL gl AH Y, ol PG MFAE i) AFHE ARY F F
& wgAtze] s Eob F4 8 M

of ot = vEhd o 7] wiEolt

i
Ap
1o
s
Ho
ol
o,
K
lo
ok 9
T
1o
>
ofo
oft
o,
i
il
i
2

12

Al m=o] widAtR Wl feleese] #e 2 qrAle BRdiEY 75, A
2 A% AR A AR 2 sEEAE 9 4, Al B FEe] oA
n=rAlE AL g 3] (Associat-ion of American Feed Control Officials)oll A 2&] gk
Offi-cial Publications vtg o2 Aldstal 9lom, A8 wigAls U Falleas
58 7ol skl st AAsHA il FARE WAt E R S et vheldtar
ATk F3lSF4 S Highly toxic (179 ppm), Toxic (10~ 40 ppm), Moderately
toxic (417 100 ppm) ZL8] a1 slightly toxic (101~ 1,000 ppm)9] 47}#] HH = i+
o 3§ 7l&& AAsta o, Ft=HY 459 e 0.5 ppm, AdE2 2 ppm &
H] 4% 50 ppm, B 30 ppmlo® A¥HH o ® ol FALR ] A& & = f- bt

o Aol ZIEARY FhEES A9t th w2 VIwAE T ol

o

Ky
%
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2) = A2 F7+4(CODEX)
T A A ETFACODEX)Y F4ke W #e] oy &5 7F=H(Cd), E(Pb)

2 FeEre)e] gt oldd £iE U FAFEE H8Fe ASE I
$ AAFEROIR 7 71%0] 1.0 ppm 0% Ao A B ofmFol BeME A

3) "=

e AR U fFaleas AR S8l e #Ele vs 2 °FA (United
States Food & Drug Administration, USFDA)W 2]Z<bd3 =719 JUdAg =
93t AlE(Center for Food Safety & Applied Nutrition)ol| A 23§3F o 7 2 =4t
E W 9slexdgE 9% A=HEISH AND  FISHERIES PRODUCTS
HAZARDS AND CONTROLS GUIDANCE)S wlgo= 3fal glom, ojf 9 4
AHEY fFe SES5 58 d5 o2 W(Ph), JF=E(CD, UAND), ZEF(Cr), B4
(As) ¥ F2(MEg2)o] gJor, Y2 1.571.7 ppmely 7I=E2 3.07 4.0 ppm
o= Aol gt fElygtelA = A HALEERA ALE o] e HAE

__Cl)__
76~ 86 ppm= 1 3]-&7]o] AA O] Qtrt.

4) EU(HFE35A)
EUS F2ts U fFalsas i 38
Communities)ol| 4] &8st 2% W EA 2= HU 38 7|5 33 +4H

(COMMISSION REGULATION (EC) No 466/2001 of 8 March 2001 setting

r |
ot
ry
AL
rlr
Jo
o
ox
oift

A (European

maximum levels for certain contaminants in foodstuffs)S VB & 3Fal g o,
oAfF H FAE U fill 55 38 dRoZ2e J(Ph), 7F=w(Cd) ¥ F2(Hg)
o] glom & oFe A% 0.270.4 ppmlE ZA| AEFFY F

2 bl
F=ge] Aol 0.0570.1 ppm ©2 $ee, w= A AFFA A B}

o~
Sl =oAL,
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Ao FiE W Feleas g d&el #sk #el= Japan External
Trade Organization JETRO)°IA 2004y 4<€o] 3§l Specifications and
Standards for Foods, Food Additives, etc. Under The Sanitation LawS HIE& o2
star glow, ofF B FikE Ul fFileasHe dA F&(He)o AFolvt 1 AS

T RS W B ATN BRI JE v vk ASE, AdE] BE /)@

6) Mt
Atk FabE W FallTaS R 88l #gk #e+= Canadian Food
Inspection Agency®] Fish Products Standards and Methods Manual ©] “}E}
CANADIAN GUIDELINES FOR CHEMICAL CONTAMINANTS AND TOXINS
IN FISH AND FISH PRODUCTSE Htgoz &l glown, ofF B +4

2
k<

=
ol T4 38 FHoRe 72(He), Hl&(As), HPb)e] 37HAH, H&e A5
o= 3.5 ppmel™, ¥ 0.5 ppm &2 ojFuiEFolehs Aokl o FE AF
°of obd ZheAlEE VLo R sfal 3lo] Faugomrt of Jbw

.

i)

How Bl

EiA=S

S - wAANES FAE U falTas R e & #e #e=FO0D
STANDARDS W CONTAMINANTS AND NATURAL TOXICANTSE ujgo
2 3tal k. oF 2 FAE Ul felFasd AAMS SR E HA(As), THE
F(CD), H(Pb), FHg) o2 T 47HA7F dAH o] Jom o7 49 Hlihe 2

ppm, 7F=H 2 ppm, ¥ 0.5 ppm 2.2 AA ¥ ojglu}.

5
i

7 EF 3R
=
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1. olF& WigAlRE W

5
EF(CDHY HAB3E7IE =L

an

Aol Aol faf el tid kA HUPHE FE SN 2AREA H
7} H, Ao 2= QY AEE AlEE o] ord A (Safety facotr approach)
I FH 2ol AREet7] AlEFeE A=A 9184 7HE (Quantitative risk assessment) 5
A& 7ol th(8F, 2008). 53] 9131 7HRisk Assessment, RA)E 19950 F-E A A
F9717WTO)e] 1A B A2 A8 g JBESPS Aol 4

1
=
71 A" A 2AY = JdEE gpAstal ok ol d AsiE ks Aol el

ARV}

o3

ek, FAsEe HERT FHA=AE el el 1 Vlee 2

O #al 84 g<2l(Hazard Identification)
Codex®] A Fel &3t o] dAl= SAAF 59 72 + U= 294
B8 vAdE i MAESAE dHss Aot Fale el UE TE
E A A HAZ A el tigh e AES I s ofof s,

sl @A AR tide] H= Aesd A & e v AsE 2R g

] S NN

"
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2. o7& HIAE W FE5U AAESe), ¥lA2(As), F(Pb), 7t
EFCDY HA3E7E AA

7F wigAIREE HAFHE olF<9 A FESe), HlA(As), d(Pb), JI=E
(Cd)ell ot A FrAA

FAO/WHO? & AFEH/NE  AED3Joint FAO/WHO  Expert
Committee on Food Additives, JECFA)ol A= Fa43 2ol AU FH = 54
S faele B dailA AT # 3] -8F(Provisional tolerable weekly
intake, PTWD= Ab=8te] 7 Q&S Hlasies Agstal ot & Ao =
Abe d Ak 2olEEte) oA Wl Fud Rt 20060 wRlGFEAME A
AolA] v 19 dx¢t 2oEee] 19 1
o] CODEXelA #Agste PTWIS Hlagt Ax, AdiS A9 vi, o, 7l=F
|9 8% PTWIOl 1% #vhs Yeblar olo], A8 &A7F 94 &g kg
T2 o Z et

0&3 of

Lo
O
oLL
=y
i
AN
ot
m[o
:(|)L_'4
d
—
é
)
i
Ol
ok

2

E-V. 9, 29EF oA W A4Ed FF5 PTWISH FAO/WHO® #%

3t PTWIZe] H|W (9 pg/kg/b.W)
A H] & k=1 AR=N =
=B 0.008 0.039(0.26)”  0.010(0.04)  0.008(0.11)
2)
PTWI 25
o 0.002 0.030(0.2)  0.001(0.004)  0.002(0.03)
CODEX®
! 8=y 15 25 7
PTWI

Y() : CODEX®] PTWIe| that u]&(%)
DT AAFETWD = 4% Ul 3% 8% (i )x 49 19 19 JERAH x

74/ 109 Ht EFA(60kg)

R
—_
—

AHEF 1.2 g,
AFA 0.7 g (2005 A7 YA B, RAEA 7S

|
i ot
e
—
e e
—
re o
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H] &
3} ]

L
e

=

A4 5 (Se),

1 ®2otth 1 Ax Ay

2] ol A

o

Zy &9
=

=1
=
l':o
H] 2l

=

Q1 7kl Al 7FA]
H]

L
-
=2

[e)

(bio accumulation)® AEL HolAlL&S

=

o 1

I A=
magnification)8 .24 A=y
xvEEre] Ay

=i}
=

[

o

(As), E(Pb), 7I=E(CA A

9_04_0_ =
a2
w9k {XA

ol

&k

o ¥

=&

=t 7

B T dA7HH o

)A
z]f

)

ox

4

e

T

7F=H(Cd)
0.55£0.33
0.06£0.03
0.109
0.69£0.27

T (Pb)
0.08%0.01
0.07£0.06

0.875
0.15%+0.17

zy &g AdF(Se), HA(As), FI=F

H] 2~ (As)
0.58+0.46
0.28%0.11

0.483
0.44+0.16

o
=

(Se)

L
ey

1.54%+1.19

0.11£0.03
0.007

0.99£0.01

A
=

d) gﬂ

H

‘GL/\],JEJ_

o] A
(ppm)
FEAF

Gl

]

(Cd), E(Pp)Y &ZASF
(ppm)

HEARE FTEFE 9A
Hj

=

3E-VIL

]

(ppm)

X

0.02+0.01
0.028

0.01£0.01
0.066

0.37£0.13
0.841
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0.17£0.03
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g oFE& HFAE U FFE5A AHESe), HA(As), H(Pb),
FFI=EE(CA)Y HAAHL&7IE AlA

5

© A7e ofF g AR W Ads, W&, o, JE=Eel die A 8TIE

& AN A FAwH R AFmA MFARE FFAE WA L 29

Bete] ofAsh MFAEE FiHehE WA L W FAFe FAFS MES, 1
3 0 4SS AR, AR 9 47 FRE FHE 2ASGON, @

1) A& +E(Se)

AP S AF U 3873 B Al 1< A A3 7]+<l 507200
pgs RSk Aasta low, Adge PTWIE {9k 2y&Ego] 72zt 0
0.002 pg/kg b.w/weekol] el 2 Aol A Yepd o)A W) A Ee daEe &

AL 94 2 AL FAsad. B¢ RFAEE B AdES 58 9IS

d

H
) 4o) sAbe] EAbR ) AdEe] FeEe BAlA sk vwe) &g

ax=

o] E o] AyEe ko] FH/o wEl 1.6274.30 ppmo] AEEHE ZAo®E HIL

Hal glom, B Ao o] ofE Y Ay g 3 A th=2x A e

=5 dA oF& vigAl s ofF AMEHS HU 50%= Ferst u S ofEuk A}
]

pm ol & 4 glow Ve Atsdat £ A 3 AdrIE

= = . p
2 ppme] =3d F Utk 2y Tl A AldEE ol {8 MFAtEE Fligl o
BHTHE QA ojie] F2 AR/l B gon B QTR FU o e @
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! of AA3 eFabAl dstrt. EFE
o ghalo] w7] Alatshd A 30 mH Hol AU Aea, B3] v

F OAZH FFE AlERs A3 F dAZeR AL, BE&E AEIAS
PerkinElmer ICP-OES 2000DV(Made in U.S.A)7|7]& o]&38Fe #4]8}%lom,
RF power+= 1300 watts® 3}3tl. o]w] Plasma Flows= 15 ¢/min®. =& 3} o,
Sample Flow ratex 1.5 m¢/min®. =2 3}t v A9 =4 wavelengths 193.696
(m)e]w, 54 A A= 7 ppbe]tt.

3) &(Pb), 7t=E(Cd)

R 7tEE EA4S A3 AR AA e ATl Agd] Als 5 gs
Ags] FHetol, 500C 3]skl 487 72417k &2t 3] 5}gk & Wit A% T
T2 IS Aol FHAC ¥ 481D 30 mE =k e YA 3274
Aol W& vy, 1 Eaffo] FAol H w7t 7k Fafg §F Aol &s A
go g A3t digestion tubel] sample 50 mlS ¥ % HNO3(1+1) 1 me,

HCI(1+ 1) 0.5 m& &33lo] ¥ i1, digestion tubeE heating blockol ¥o] 95T

o7 AHgsda, 48¥ A5NS PerkinElmer ICP-OES
2000DV(Made in U.S.A)7]7]1E °o]&3te] 483lom, RF powers 1300 watts
2 3}t o]w] Plasma Flows 15 ¢/min® 3} 2™, Sample Flow ratex 1.5
n/min®. 2 3FFh EI Feo] A wavelength= 220.352(m)E  7F=F2
wavelength® 228.802(nm)°o]t}h. W 9 Jt=F¢ =A3 A x+= z+7F 3 ppbo|t}.
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1) 9 E
uE AFE vigAE 2 ARl dubg RS AOAC(2000)e wel 4=

o Aotd Az FuwAL Kieldahl RA2AZFH(IN%6.25)0 wal Kjeltec

e

=<
Auto 1030 Analayzer(Tecator, Sweden)® #2413}, ZAH-2 Soxhlet F5H
A %3]

B, Sweden)o. =,

Hm
rlo

(ether F=%)ol Wz} Soxtec system 1046(Tecator

A3y o B8

2) ofl At
olr] =4t FAE 9% A8 AA2 = A8 °F 0.02 g& HFs] 58 ¥, 6N
HCI 30 meE 7Fske], 110°C dry ovenoll A 24A]3Fo]d &t Ak 7haf afo] &3f
H A5 E 55T Water bathollA Z¢ts3 g %, pH 2.20 Sodium Citrate buffer®

25 mlell Volumetric flaskell &3t dA el vt dxel€ A&+ Amino Acid
Analyzer(Sykam S433, Germany)E ©|-&3sfo] FA351H, oju] A ZAL Column
sizeZ} 4 mm X 150 mm, Absorbancei= 570 nm and 440 nm ©]™, Reagent flow rate
= 0.25 m¢ / min ©]t}. Buffer flow rates= 0.45 ml / min, Reactor temperature=

130C°]Y, Reactor Sizex 15 m=E 3t}

3) Ak

A BA4E 9

Am AAEE FA FEF 0.0270.03 gdEe] ARE

H
ot

Chloroform : Methanol(2:1) &w& A}&314 FAF= 3, 0.5N NaOH-MeOH,
14% BF3-MeOH && A}&3l4 MethylationA|Z] & heaxanel & FZ3lo] 3},
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AAx2lE Al&E+= Trace Gas Chromatograph(Made in Germany)ol 4] 4] 3tc}, o]
o #2372 Column Quadrex, 30M, Bonded carbowax 0.25 mm [.D<0.25 um
filme AFE3F A2, Injector temperaturer= 250C, Detector tempertures= 270C o] H,
Split Ratio & 1 : 202.& 3k} Oven temperatures= 100TCo]H &9 5CH A%
AA 220ToAM = 27 3TH A7 240TolA 102 &t A

4) HEtY] By

HEFY By #4495 918 dAg= A8 FA 1 g& A3 Fsto], &% &
s 7h #A7IE ol &kl HAEA 2% F 75 S(707 80T F=T
T WZAA7IaL o2 ofitEte] Y2 AEE ARSI #417]7]= HPLC(DIONEX,
Made in Germany)Z ©]-&3t% 2, Columne GAHEu] 8 (u-Bondapak Cig)S A}
£33 th. Detectori= FLD detectorg& AFE3I1 2™, wavelengthi EX-445nm,

EM-530nm, Flow ratex= 1 m¢{ / min®]™, Injection Volume< 20 pfo]t}.

5) HEHH C

H B TAS A8 dAgE AE FA 1 g& Bge] FHstko, 10%
HPO3; &< 9 m= 7ol #&7]E o]&sto] 53 5 ¢AE2 (3000 rpm, 15 min)
ate] e BAAEE ARSI £47]7]= HPLC(HP, Made in US.A)E
ARgetglem, Columne 9483 (u-Bondapak Cig)2, Detector= UV/VIS
detectorE A3} 2™, wavelengthi= 254 nm%= Flow ratex= 1 m¢ / min®]™

Injection Volume< 20 plo]t}.

6) HIEl E

HElY E A48 93 dAgs AEE 1 g2 AE3] #H3}o], ascorbic acid
0.1g, Ethanol 5 m=S ¥¢] 12 F%3F v}, 50% KOH 0.5 m¢ ¥o] 5 A(R8079
07C, 30min)oll Al B]F3FAZ] &, o] 7|9 hexanes YWolA FHF FE3Ie] 92 A&
= AHgE3 T 247171 HPLCHP, Made in U.S.A)S AH831% 21, Detectors
FLD detectorg® Column< Silicas AF&3}3th. Mobile phase™ Hexaned}
[sopropanol& 98 : 2410 A}83}%12, Injection volumn< 20 w, Flow rate:

1.0ml/min, wavelength+= EX 290 nm, EM 330 nm ©¢]%lt}.
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of Folar skt WA § hH3] Tthete] AR =2 oisie] o

2 BA3190th 471715 PerkinElmer ICP-OES 2000DV(Made in
US.A)E AFE3}% a1, RF power: 1300 watts™ ©]lt}. Plasma Flows 15¢/min
oo™, Sample Flow ratet 1.5 m¢/min®] At} 2zt vju]& ¥ wavelength= Z
(Ca)e] 393.366 nm, 21(P)> 213.618 nm, ZH(K)< 769.896 nm, vF 14l & (Mg)<
279.353 nm, HYEFNa)2 588.995 nm, WiHMn)Z 257.610 nm, F2(Cu)
324.754 nm, o} (Zn)< 213.856 nm, d(Fe) 259.940 nmo] T}

o

1
1

5. o8 MEAE U EFE FFHA A

i
%)
\
=
24
o>
D
e

= A7= oFE MR U SE59 44 s8TIE AAE fd A
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A3F 2 #

1. = FAZeNN AgsE ol FE AR Ab 24}
7 Zu AN A PR FF L AT 8T
A T Aol AL OIA T Gl ARG WFARE ZA Frole 8

Aol g AlRE vE S oy, 1 dEEE T4 dEAIAE(Extured Pellet, EP)
o} WAtz el £gsle] Abgale] Al xHE FAFE(Moist pellet, MP)& F2ujghil =

2 UE 4 glor), Adubdow okAg H|EAlEsl: fIRE EPAlaS it $4
€ EPALR = ofF5Adl w533 AAAER Axse] eEHa ow, B
ool A= TEARE WSt ARSHAE WEALRTE 2 AR A AL gl

3 Ao g wFgAtE R AR (Crumble pellet)$} v #HAALE 7} o] g5 1 Qi)

kel 20049 HE 2006974 s FAlolrte] dstol] sl 3E-29] YER
ATk 2004350l 3,24170 40014, 20051 3,2097024, 20060l 3,131 714 wid 74
FAl Qlon, A9HRE Ads AL BRE AN a FAE YERa 9o
), o]F A9l 4% 2006 d0= 2005 KUl 13%2] HAa&S BTt T3 2006
Ao A= FAo7be T 313188 o5 7FHrel7) 2,239 % A 71.5%E AFA s}
o glew, 7 §AEEAL 65952 21%3 AAEa vk A4 FAFe F
20752 6.6%% #HAetal ATHEE-2).

2005448 2007A7kA] el dufEko] 7HE =2 970 AbRE|ARS] wlj AR A

F& B 20050 F Aol 107,665% 013101, 200613 100,690%, 2007
95,924F 0% wid ZHAHIL flom, ofFHEE HojdAs W7ot W7 &
oS YERda don, st |Xxet zuEete] dujgEe] 20054 ¢lE

33,6032 A9 31.2%%, 20061 d+= 37,650 2.2 37.4%%, 2007 )= 31,156
EOR 327%% AAse] vl 3WHE o), WA o Fg WAL Qi) 30%0]4

o] 733 Wuhs I YTHE-3). B BAPNAE FYARS) Jleh Fh AR B
whepe] EFEA ol MEAtEe] BulEe o w& & Qo oldd MFAE
Bl Fe TP WGARY oW ool 2 FBS FH &2 o Bk
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32
27

71t

(7142)

Al
141
57
56
11

705
288
o6
82

2,363
1,025
930
28
367

g7l

S

A
3,241
1,397

o8

988
125
371
237

q=

P soleto] o

H

v &
2004

F-2. 2004~2006 3% I FA o7t A3

=,

~n
Ao

31
27

11
113
45
42
12

233
43
682
273
62
77

2,383
1,043
956
25
347

65
3,209
1,388

44
1,020

117
351
229

i}

=
=]

71}
A=

o

2005

!
Ko

26
21

207
70
53
11
43

227
42
659
259
61
72

2,239
1,051
822
24
333

60
3,131
1,401

887
110
378
227
75

i)

71E
A=

2006

!
Ao

27

225
41

FAAEZER) EA B http://badasori.momaf.go.kr]

71t




E-3. T 97JAF AlF Fo-& Wi IE A A (2005~20073) ()

20054 2006 20074
i 7o 4,157 4,657 6,952
& o 4,859 4,243 4,352
7] 9,947 7,609 11,469
1=
T HEx 7.031 4,240 9,452
o]
$- o] 2,475 3,269 5,592
7] ¥ 2,181 2,395 2,900
2 A 30,650 26,413 33,717
| A 15,818(14.7%) 16,588(16.5%) 17,169(17.9%)
(EP+7‘?_‘“£') , A 70 , .07 , .J7
ZyEg
(Ep+2u 17,785(16.5%) 21,062(20.9%) 13,987(14.6%)
= 6,188 5,195 3,871
3l .
N Al 7,954 6,585 5,733
>
°] % o 13.552 15.550 15.111
Ao 2,532 8,563 6,107
7] ¥ 3,186 733 229
2 A 67,015 74,276 62,207
Z3H 107,665 100,690 95,924

[((55)CT FelAb=d, 20057 2007]
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. o7& wigAtE A=A

MEALS A3 AmAls =Sl el AALR AFE LR opr]H
FFA o1del fgetst # AdddE WAsta WTOAAstl A 349 3l
AR oIl HAEE As WARE AR E dRste] AFgste

& S7hEs Adsts w7b ARdelth HRAbR ARA A=
2004 A A H oz AAjgte] 20057 dAH R Al glon, vid 1
AdadE Sk A 9le] 2010874 1,800997b4 A g o g ol th(3E-4). ©] &
= AeAet & =7 X edargdol grfigel whe ZF Aot el A
o] AR AREEE AA AaE A, obwE] HFALRS] AR RS AEHeR )

g Aotk e gl Lol wigAtmel FAs @7 iAol Y@ 277}

rr

bl

r

rr

K3
~

¥-4. 333383 vFAE A EAAY LA (2 vrel)
T * 20049 2005 20063 2010 @ 7HA]
A 5,000 10,000 10,100 180,000
O S 3,200 7,900 6,600 144,000
gz 1,800 2,100 3,500 36,000

[ FFAF(d sHFAYFF) F44H3, 2006]
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P

2. JFE& HWiFAIRE FF3SE oFAUd 53E FEE5< A9
F(Se), Hl&(As), 'B(Pb), FF=E(CA) &4 fetzA}

da A Fell A AP g, 2 E oA W AdE, i, o tes B4
A= F-50 Jehfdeh AdlES 927F 0.1170.13 ppm, =32 0.1070.19
o] M9lE YEhAAL, Fgte == 747 0.1240.01, 0.16£0.04 ppmo] itt. H]
.0870.71 ppm¢] W& HeEF ST, 3
© 0.44+0.10, 0.44+0.25 ppm
197 3G A= 7}
4, 0.05 ppm7} AEEHA oW, 2B 1,34H o] BHEFAY 0.02
ppm ©|3}& YEIHI oY 2 XL 0.33 ppmS
ke 77+ 0.08+0.07, 0.02+0.01 ppmelth. 7F=H-S 9X]7} 0.01 ~0.02 ppm, %3]
EeholA= 0.0170.03 ppme WAE YERAoH, Hitgke 7247 0.01£0.0
0.02£0.01¢]4t}. A FelA o] dxe a2 TS AT 371 55 =
T Aol E 2 Aol E HolA| ekt

7}

=
—

il
s
rlo
ol
5
iy
i
32
o
H
o
=Y

g, AaA o
Mo A AFe A, 235 oA W A, vk, 9, JtEE A
ANE E-60 HERAAT AafA oAl AeH2 gA7F 0.0870.10 ppm, =]

e
1

2 0.1470.25 ppme] WS e o, Fagke 2H2 0.0840.01, 0.19+0.05
ppmol 1tk HlAE Y7} 0.1370.29 ppm, =322 0.3570.47 ppme] M=
HER R ow, Hgk2 0.17+£0.07, 0.414£0.05 ppmo] Attt d- 1, 2HA S {2 A
wk 747} 0.1240.09, 0.38+0.00 ppme] AZEH UL, 3, 4H A P9} Fu]E-eo| A
= HEHA Fkon A9 HEike 0.211016 ppmol ATt FF=EL dA7F 0.0
770.09 ppm, ZYEZFS 0.0170.02 ppme WS Yerloew, HFHk

_21_



-5, F3AAY @A,

Z39E5 oA W AHE(Se), Hl&(As), H(Pb), 7t=H

(Cd) &7F (ppm)
A #E (Se) H] 4= (As) % (Pb) 7+=%5(Cd)
1 0.12£0.00 0.57%£0.01 0.14%0.05 0.01£0.00
g 2 0.13%£0.01 0.33%£0.05 N/D 0.02%£0.00
3 0.11£0.00 0.44%0.02 0.05x0.00 0.01£0.00
4 0.11+0.01 0.44+0.03 N/D 0.01x0.00
i 0.12+0.01 0.44%£0.10 0.08%0.07 0.01£0.00
1 0.19£0.00 0.71£0.03 0.02£0.00 0.01£0.00
%3 2 0.18%£0.02 0.52%£0.19 0.03x£0.00 0.01%£0.00
=a= 3 0.10£0.00 0.08%£0.01 N/D 0.03%£0.01
4 0.16x0.00 0.45%+0.02 0.01£0.00 0.01£0.00
it 0.16x+0.04 0.44+0.25 0.02£0.01 0.02+0.01

N/D : not detected
Detection limits : Se 7 ppb, As 7 ppb, Pb 3 ppb, Cd 3 ppb.

E-6.430A9

g2, 29EZ oA W AHE(Se), Hl&(As), &(Pb), 7I=F

(CF= (ppm)

A F(Se) H] 4 (As) F(Pb) FF=E(Cd)

1 0.10%x0.00 0.29%£0.02 0.12%+0.09 0.07£0.02

2 0.08%+0.01 0.144+0.03 0.38£0.00 0.09£0.05
|

3 0.08%+0.00 0.13%£0.00 N/D 0.08%+0.00

4 0.08+0.01 0.14%+0.03 N/D 0.08%+0.00

it 0.08+0.01 0.17+0.07 0.21+0.16 0.08%+0.02

1 0.144+0.01 0.35%0.00 N/D 0.01£0.00

%3 2 0.15%0.01 0.424+0.01 N/D 0.02+0.01
war

=7 3 0.20%£0.02 0.47%x0.06 N/D 0.01£0.00

4 0.25%0.02 0.40%£0.01 N/D 0.02%+0.00

Ty 0.19+£0.05 0.41+0.05 N/D 0.024+0.01

N/D : not detected

Detection limits : Se 7 ppb, As 7 ppb, Pb 3 ppb, Cd 3 ppb
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2 747} 0.08£0.02, 0.02£0.01 ppmel ATk, A4 G FF=Hol A Fx1 9] A FFo]
vmd o) eboLt, AdlEat mie A% #)Eeel WANT AEF] ¥
A hebset.

TaAMAGNA AP HA, 2= oA W AdE, ¥&, @, FEF 4
ANE F-7o] JERISATE Sal Aol A o] AeE-e WA 7F 0.0570.18 ppm, %
B 0.137 21 ppm®] HHAE HeENRN oM, F g2 ZH2F 0.12+0.06, 0.16+0.03
ppm©] At} v AE gX]7F 0.0870.16 ppm, 23 EZ2 0.1570.40 ppme] HY =
et e, Faake 247k 0.13+0.04, 0.27£0.09 ppm o & 3] E-eto] 2u)] o] 4te]

7)
F2 S UEdH E2 dAE BE AYedA HEHA @sken, 3]s

270.04 ppm, =9 EZL 0.01 70.06 ppme HYE }E}
.03+0.01, 0.03£0.02 ppmo] 2t} A A= H|AE

AL B FEEAAAE X9 uage] & zto]E Kol kskth

30
N

n

I

rlo

jinT)

N

—~
o

o O

AFAANA A GA oA o AelE, vk, W =R BAAYRE B
7o YERi. AdES 0.1170.14 ppme WS vyt on, Hagks
0.12+0.02 ppme]Att. H]A2E 0.20 7 0.76 ppme] H9E HeEpdon, 44 29
0.76+0.02 ppmo.2 T AArt}l 28] oA o 7S nYr) HFgke
0.39£0.23 ppmo| et FolAe= EE A o] HEHA ¥skern, 7l=F2 0.037
0.21 ppm®] W& e L, Fg2 0.11£0.
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F-7. FAAG GA, 2HEFH oA W AHFESe), ¥la(As), H(Pb), JI=F

(Cd) 7= (ppm)

A5 (Se) H] A (As) Y (Pb) 7F=H(Cd)

1 0.18+0.01 0.16+0.03 N/D 0.0440.01

2 0.16+0.06 0.08+0.00 N/D 0.0240.00
ﬁ;‘(]

3 0.09+0.02 0.13+0.00 N/D 0.0240.00

4 0.05+0.00 0.16%0.02 N/D 0.0340.01

okl 0.1210.06 0.13+0.04 N/D 0.03+0.01

1 0.14+0.01 0.15+0.00 0.03+0.00 0.01£0.00

23 2 0.21+0.01 0.25+0.01 N/D 0.0140.00
Har

== 3 0.13+0.02 0.2840.02 N/D 0.0440.01

4 0.16+0.02 0.40+0.03 N/D 0.0640.00

iy 0.16+0.03 0.2740.09 0.02+0.02 0.03+0.02

N/D : not detected

Detection limits : Se 7 ppb, As 7 ppb, Pb 3 ppb, Cd 3 ppb

¥-8. AFEAY gX oA U A#HE(Se), vlA(As), F(Pb),

FI=EE(Cd) &

T (ppm)
A5 (Se) H] & (As) Y (Pb) ZF=5(Cd)

1 0.14%0.01 0.31%0.05 N/D 0.06%0.00

2 0.13£0.02 0.31£0.03 N/D 0.0340.00

Hj]

3 0.11£0.01 0.20£0.01 N/D 0.1440.13

4 0.1240.02 0.76+0.02 N/D 0.2140.10

iy 0.1240.02 0.3910.23 N/D 0.11£0.10

N/D : not detected

Detection limits : Se 7 ppb, As 7 ppb, Pb 3 ppb, Cd 3 ppb
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ul, 47) X ge YA, 29&E9 oA U AdE(Se), HlA2(As), |
(Pb), Ft=H(CA) 9 A T7F

=u gell, e, e, AlF= A GelA e |dA], 2vlEete] ofA W A,

7}
8, Mafol = HEHA &okar 29

¥-9. 4/} A9 @A, 29EZHS] oA W dw(Se), Hl&(As), H(Pb), 7=

B(Cd) Ba IhrF (ppm)
Al 7 (Se) H] 4 (As) 7 (Pb) 7F=H(Cd)
&l 0.12+0.01 0.44£0.10 0.08+0.07 0.01+0.00
. A&l 0.08+0.01 0.17+0.07 0.21+0.16 0.08+0.02
8 0.12+0.06 0.13%0.04 N/D 0.03+0.01
AT 0.12£0.02 0.39%0.23 N/D 0.114£0.10
B 0.11£0.03 0.28+0.11 0.07+0.06 0.06+0.03
sl 0.16£0.04 0.44+0.25 0.02£0.01 0.02+0.01
g; A&l 0.19+0.05 0.41+0.05 N/D 0.02+0.01
3  0.16+0.03 0.27+0.09 0.02+0.02 0.03+0.02
ks 0.17£0.03 0.37+0.13 0.01+0.01 0.0240.01
N/D : not detected
Detection limits @ Se 7 ppb, As 7 ppb, Pb 3 ppb, Cd 3 ppb
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¥-10. FaXN Y9 olF& HFPAEE FFE @A, WHNEAFY HFYF,
&5 ok A E(Se), HA(As), ZFEE(CA), F(Ph)2 FiF
(ppm)
A F(Se)  H]A&(As) 7F(Pb) 7t=H(Cd)
44 0.041£0.00 0.014+0.00 N/D N/D
: &4 0.05+0.00 0.01£0.00 N/D N/D
4 0.05+0.01  0.01+0.00 N/D N/D
EEY ’ &5 0.05+0.00 0.01+0.00 N/D N/D
FHY 4914 0.05£0.00 0.01£0.01 N/D N/D
’ HlE<4=  0.05+0.01 0.01£0.01 N/D N/D
+4  0.06+£0.00 0.01+0.00 N/D N/D
! &< 0.04+0.00 0.01+0.00 N/D N/D
f44 0.05£0.01 0.01+0.00 N/D N/D
e &4 0.05+0.01 0.01£0.00 N/D N/D
44 0.02+0.00 N/D N/D N/D
: wZ&4 0.01+0.00 N/D N/D N/D
44 0.02+0.00 N/D N/D N/D
EIEARS ’ wZ&4 0.01+0.00 N/D N/D N/D
8 914 0.02+0.00  N/D N/D N/D
’ wlZ&45= 0.01+0.00 N/D N/D N/D
U4 0.02+0.01 N/D N/D N/D
' &4 0.01+0.00 N/D N/D N/D
494 0.02+£0.00 N/D N/D N/D
¥ &4 0.01+0.00 N/D N/D N/D

N/D : not detected

Detection limits : Se 7 ppb, As 7 ppb, Pb 3 ppb, Cd 3 ppb
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E-11. ARG o7& WFAERE FTFHe G, BFALFAZY FAF,
&40 i A E(Se), HlA(As), FF=F(CA), F(Pb)e THF

(ppm)
A9 (Se) H] 2 (As) 7F(Pb) 7t=5(Cd)
49 0.10+0.01 N/D N/D N/D
: w5 0.07+0.00 N/D N/D N/D
49 0.09+0.00 N/D N/D N/D
Y% ’ w4 0.08+0.00 N/D N/D N/D
FAE #94 0.08+0.00 N/D N/D N/D
’ &4 0.12+0.00 N/D N/D N/D
44 0.13£0.00 N/D N/D N/D
! &4 0.13+0.00 N/D N/D N/D
494 0.10+0.02 N/D N/D N/D
e #l&<4  0.10+0.03 N/D N/D N/D
+¢14  0.01£0.00 N/D 0.01+0.00 N/D
: W& 0.02+0.00 N/D 0.01£0.00 N/D
U4 0.02£0.00 N/D 0.01£0.00 N/D
AR ’ =45 0.02+0.00 N/D 0.01+0.00 N/D
K #94 0.07£0.00 N/D 0.01£0.00 N/D
’ &4 0.01+0.00 N/D N/D N/D
U4 0.04£0.00 N/D 0.01£0.00 N/D
! =45 0.01£0.00 N/D 0.01+0.00 N/D
F94 0.04£0.02 N/D 0.01+0.00 N/D
e &4 0.01+0.01 N/D 0.01£0.00 N/D

N/D : not detected

Detection limits : Se 7 ppb, As 7 ppb, Pb 3 ppb, Cd 3 ppb
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¥-12. FXYY olF& HFPAEE FFE @A, WHNEAFY HFYF,
&40 g AHE(Se), HA(As), FH=F(Cd), F(Pb)9 F+F
(ppm)
A F(Se)  H]A&(As) 7F(Pb) 7F=H(Cd)
U4 0.06£0.00 N/D N/D N/D
: =45 0.09+0.00 N/D N/D N/D
44 0.07£0.00 N/D N/D N/D
Y% ’ # &% 0.09+0.00 N/D N/D N/D
FHY $9%  0.08+0.00  N/D N/D N/D
’ w5 0.07+0.00 N/D N/D N/D
Y44 0.0910.01 N/D N/D N/D
! # &% 0.08+0.00 N/D N/D N/D
494 0.07+0.01 N/D N/D N/D
e &4 0.08+0.01 N/D N/D N/D
94 0.11£0.00 N/D 0.01+0.00 N/D
: wZ&4 0.02+0.00 N/D N/D N/D
94 0.10£0.00 N/D 0.05+0.00 N/D
) 2o ’ wZ&45 0.02+0.00 N/D N/D N/D
FHY $9%  0.1240.00  N/D N/D N/D
’ wZ&45 0.02+0.00 N/D N/D N/D
44 0.08+0.00 N/D N/D N/D
! &4 0.01+0.00 N/D N/D N/D
494 0.10+£0.02 N/D 0.03£0.00 N/D
¥ &4 0.02+0.00 N/D N/D N/D

N/D : not detected

Detection limits : Se 7 ppb, As 7 ppb, Pb 3 ppb, Cd 3 ppb
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¥-13. AFAGY ojF§ HFARE FFe GAFNZY FL5, #HESF

ol

3 A E(Se), HA(As), FIEE(CA), B(Pb)Y i (ppm)
A H(Se)  HlA(As) $(Pb) 7F=H(Cd)
44 0.1410.00  0.0240.00 N/D N/D
: #j&4  0.13+£0.00 0.01£0.00 N/D N/D
44 0.1410.00  0.0240.00 N/D N/D
er ’ &4 0.13+£0.00 0.0240.00 N/D N/D
FHY 494 0.1340.00  0.02+0.00 N/D N/D
’ &4 0.12+40.00 0.02+0.01 N/D N/D
- 4 0.11+£0.00  0.0240.00 N/D N/D
! &4 0.1240.00 0.02%0.00 N/D N/D
#4944  0.13£0.01 0.02+0.00 N/D N/D
e &4 0.13+£0.01 0.02+0.00 N/D N/D

N/D : not detected
Detection limits : Se 7 ppb, As 7 ppb, Pb 3 ppb, Cd 3 ppb
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E-14. 47) o] oFE WMPARE TIHE WA, BRI 495,
slEsol i ALESe), MAAs), FFEECD, P T

(ppm)
A F(Se)  H]A&(As) 7F(Pb) 7+=H(Cd)
L., TrEF 0.05£0.01  0.01£0.00 N/D N/D
i &4 0.05+0.01 0.01£0.00 N/D N/D
- F¥s 0.10£0.02 N/D N/D N/D
=E e #j &4 0.10+0.03 N/D N/D N/D
FAY 95 0074001 N/D N/D N/D
"4 Wa2s o0s:001  ND N/D N/D
_ FYF 0.13£0.01  0.02+0.00 N/D N/D
= &4 0.13+0.01  0.02%0.00 N/D N/D
f<94 0.091£0.01 0.01+0.00 N/D N/D
e &4 0.09+0.01 0.01+0.00 N/D N/D
. 44 0.02+0.00 N/D N/D N/D
i &4 0.01+0.00 N/D N/D N/D
EIEARS e F994  0.04£0.02 N/D 0.01£0.00 N/D
FHY WZ5 0.01£0.01 N/D 0.01%0.00 N/D
L., rEE 0.10£002 N/D 0.03+0.00 N/D
o &4 0.02+0.00 N/D N/D N/D
94 0.05+0.01 N/D 0.01£0.00 N/D
B #l&4  0.01+0.00 N/D N/D N/D

_33_



4. o7& Wi AR 2 AEsdd EFE F55U 2HEGSe), HA

(As), E(Pb), 7I=E(CdE 7% wWdAE FLAE T
2 B

o
7t AlEAE 2 ALE e AAEREA
1D dutd &

7h AR

Ul 470 AP SARY] Al WA, 2T EEHE wiEAlRe] g AR &
= F-150] YERSAT FEA = FA s A E7E 4.907 10.74%4] W=
A2 7.53%£2.12%010 2.1, o]F AAZE CARELTE 2w o] 3 otvh. 9] wigt
AFEOI A= 10.11 7 11.13%2] B2 Bghe 10.66+0.47%1J ™ 7F ALE 5 AME
Z Apolg Holx ¥y 2= |dA wfgAE 7 50.11755.04%] W
A2 HFHL 52.44+1.91%01903 CAF 71 m=kon, ZyEe wgAlas
43.71746.71%2 B2 FH - 45.08£1.47%°1 2 A9} CAL, BAFSE DAL H
223k kS YEhl. Aol s 92 wiEAESF 11.41 7 14.94%9 W& it
e 12.73+1.58%°1%1 o1, o]F BAZE 7HE w2 ks UEUAH. =9 == wid
AFRE 7.9179.25%9) W E HE kS 8.5510.57%010 o JA] BAV} 7HE =
s HErdT. 23 ZeM = GAMEAEZE 9.17 7 10.46%2 M= H ik
9.71+£0.71%°1 o™, =3I &g #iA A== 8.64711.83% HHR HA ke
9.61+1.39%% Yetdl Z3&=tat g4 wigAts 3F & Afo]E KolA] 3t

1
it

o\_ﬁl

e

I

rlo

rlo

oN
o

¢

) ol
W EAr R AR E = SEAAEAR] FoolE 57 e dNE B4 AsE
~160] YERATE o] #o] e 4107 7.59%2] W= wFak gajojite] 7hg

HH‘ I:Kl

rom FHghe 6.43+11.43%°)1Av}. WA A= 65.58 7 72.27%2] HE
npg A WAlo] o] 71 mgkom B kS 67.17+£5.52%0] A tE ZAX W = 7.5
4710.20%% #HFAF ZAojito] 71 =okom HF gk 8.6710.94%°] T} 23]+



2 13.27 7 25.14%°] HA=Z F|FAF Aoy Fo] 7P ko Hit gk 17.62+4.48%
o] Att..

oL

33.16+23.32%°] )
Zke 1.4440.73%°) 9 2.
e 4.41+£2.98%E YERAT

’l

3.
ATH AL 0.98 7 2.81%9]
), 23| ol A= 1.157 8.68%

¥-15. FU 47 A2 3ALY 94X, 2 EE oI s QUi E 24 (%)
Fi zg93 A Z3 &
AA} 10.74£0.13 50.11£0.18 11.58+0.01 9.17£0.10
BAF 8.57+0.02 52.05%+0.00 14.94+0.16 10.05+0.10
uj]
CAY 4.90£0.01 55.04%0.21 12.39+0.25 8.92+0.03
DA} 7.48%0.03 51.47x0.07 11.41£0.27 10.46x0.15
- Ky 7.563+£2.12 52.44+1.91 12.73+£1.58 9.71+£0.71
AA} 10.35+0.03 46.17+0.10 7.91£0.22 8.64+0.04
%3] BAF 11.13£0.06 43.74x0.03 9.25x0.27 11.83+0.21
=
CAF 11.06£0.01 46.71x0.04 8.53x0.60 8.93+0.29
DA} 10.11£0.10 43.71x0.24 8.50x0.05 9.04£0.25
- Ky 10.66+0.47 45.08+1.47 8.55+0.57 9.61£1.39
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E-16. BiFAIEC AFEEHE 8 5714 o] Z A5 AUk E 24
(%)
S8 zoa 2A% Z3)%
] 28 of -]
A 7.31+0.14 72.27+0.21 8.324+0.17 13.27+0.24
28 o] F--2 4
(ol g <2k 5.7940.10 69.84+0.07 7.5440.08 16.3640.47
Aol i-1
()= 4h) 7.59+0.05 65.58+0.30 10.20+0.04 25.14+0.06
Ao -2 4 4 4
(2 b 7.53%+0.05 70.49+0.21 8.78+0.02 14.3840.14
T Ako] i 4.10+0.11 57.66+0.33 8.73+0.42 19.06+0.14
g 6.46+1.43 67.17+5.52 8.67+0.94 17.62+4.48
ISl 8.90+0.02 38.16+0.12 1.0440.14 8.68+0.20
o 71t 11.87+0.21 45.1840.06 1.17+0.00 5.68+0.06
E}y] 9 7}E 11.2940.16 3.24+0.02 0.98+0.18 5.1240.12
Ty 7.78+0.29 65.10+0.08 1.17+0.00 1.42+40.11
Sl B 11.13+0.15 14.144+0.03 2.814+0.02 1.15+0.13
oKy 10.19+1.66  33.16+23.32 1.44+0.73 4.41+2.98
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2) ofv| =4k

7h AR
Ul 47 AFESIALe] Alg g x|, 23 EEg aAlEe tie ofn| Al =
s ®-17, 18] YERATE |A wigAts Wl F ofv| =ik 41.48 7 46.75%°] H
AE Yeu e, A5 olu] kel EAA(Essential amino acid, EAA)I A& 17.9
7721.04%°] WHAR JA CAZF M e e JEUAAL, AAE 7P e g
S JERATHE-17). 29 528 v FALE O] 5 obv] b2 38.43 7 39.88%, EAA
o A= 16.48 7 17.58%2 WA= 7} AlgE & zo]E Holxl ekohth(iE-18).

) o
W gatEo] ALEEE BEAAEAL] FLoE 57149 olual 2AS X
-19°] YERRQIT. F olu]=ibol M= 45.71 7 61.59%2] M= o]F #HFAF 440
wol 7hd wtgtom, dinpa e defj sk wiol R Sl o e 61%01 S
BUilth. EAACI A= 21.227 29.40%5 YERHSIAL, JA] #|FAE ZAolo] 74
skoket.

ofES AT wigAtR A Y= T8 ALRAT A=A AT,
Bt 7k, ST, AR 5749 opbn| st =S E-2000 YERSIT F
o] =2k 2,797 64.84% M2 7+ ALR R Abole] E ol YERN o, o] F
9 9 7}t7} 2.79+0.03%, ZZFELL 64.84+0.01%= A2 208 o]4+¢] 2po] = e}
WATE EAAC A= 1.35727.92%2] M2 Foln| =itz o] e 9 717) 7hg w
tom ZFFddo] 27.92+0.13% =2 7 =AUtk
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E-17 S 470 AR SAke] WA MEAR ) obEled 24 (%)
obm) At AR} BA} cAt DA}
Asp. 4.56%+0.01 5.05+0.44 5.31+0.15 5.13%£0.19
Thr. 1.84+0.08 1.99£0.12 2.04x0.07 2.04+0.00
Ser. 1.83£0.08 1.99+0.02 2.12x0.10 1.93+0.04
Glu. 7.14£0.28 7.71%£0.65 8.00£0.32 7.01£0.01
Pro. 2.36x0.17 2.29+0.17 2.48x0.04 1.85+£0.24
Gly. 3.656x0.11 3.18%+0.21 3.06%£0.09 2.89+0.07
Ala 2.97+0.03 2.94+0.06 3.33x0.14 3.08+0.05
Val. 2.24+0.00 2.59%+0.07 2.70x0.10 2.5910.02
Ile. 1.86%+0.04 2.12+0.03 2.01x0.17 2.05+0.05
Leu 3.50+0.01 3.67x0.10 4.44+0.21 3.75x0.06
Tyr. 1.00£0.02 1.29£0.05 1.40x0.07 1.27+0.11
Phe. 1.73+0.02 2.01+0.03 2.24x0.19 1.93+0.11
His. 1.60x£0.02 2.01£0.08 1.78+0.01 2.00+0.04
Lys. 2.69+0.11 3.26x0.11 3.12+0.07 3.70x0.17
Arg. 2.53+0.10 2.79£0.02 2.71x0.05 2.57%10.04
Total 41.48%+1.04 44.90%+1.54 46.75%+1.71 43.80x0.45
‘EAA 17.97+0.36 20.44+0.38 21.04+0.87 20.64+0.44

‘Essential amino acid(Z4=o}v]=4h): Threonine, Valine, Arginine, Histidine, Isoleucine, Leucine,
Lysine, Phenylalanine.

(3+3tolu] = Akl Tryptophan, Methionine #]2])
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%-18. 232 wiPALE W obulxit =4 (ppm)
ofr) 2k AR} BA} Al DA}
Asp. 3.90x£0.13 4.63+£0.02 4.15%£0.02 4.39£0.00
Thr. 1.53+0.09 1.76+0.02 1.55+0.01 1.61+0.03
Ser. 1.79£0.00 1.85+0.08 1.90+0.02 1.79£0.04
Glu. 7.38%£0.14 7.22%£0.00 7.87%+0.13 6.76+0.14
Pro. 2.53+0.02 2.12+0.17 2.35%£0.01 2.02%0.15
Gly. 2.79%£0.02 2.67£0.16 2.18+£0.04 2.24+0.00
Ala 2.90£0.14 2.45x0.09 2.65x0.13 2.53+0.08
Val. 2.05+0.04 2.19%£0.01 2.12+0.01 2.17x0.06
Ile. 1.67+0.09 1.80x+0.07 1.86+0.03 1.81+0.01
Leu 3.78+0.01 3.31+£0.02 3.91+0.02 3.59%0.07
Tyr. 1.23%+0.08 1.18+£0.11 1.21+0.01 1.21£0.12
Phe. 1.78+0.00 1.84+0.11 2.03x£0.05 1.97+0.21
His. 1.32£0.01 1.43%+0.07 1.48%+0.06 1.52+0.02
Lys. 2.17+£0.04 2.45%+0.01 2.34+0.07 2.4910.03
Arg. 2.17+£0.02 2.381£0.07 2.2910.09 2.33+0.05
Total 39.01£0.51 39.27+0.35 39.88+0.61 38.43+0.93
‘EAA 16.48+0.18 17.16x£0.02 17.58+0.35 17.49%£0.39

‘Essential amino acid(Z¢}7]x=4h): Threonine, Valine, Arginine, Histidine, Isoleucine, Leucine,
Lysine, Phenylalanine.

(3+3tolu] = Akl Tryptophan, Methionine #]2])
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F-19. wjFAES AMEHE F8 of 57HA Y opm| At 24 (ppm)
W A o) B W AY o] B Mol E_ o) B —

T gy e arn  @aers TR
Asp. 6.96£0.03  6.97+£0.18 4.78+0.23 6.27+£0.35 6.87%+0.10
Thr. 2.85£0.01  2.71£0.03 2.03£0.15 2.62+0.10 2.86%0.19
Ser. 2.48£0.03  2.84+0.11 1.63£0.07 2.40£0.08 2.51£0.01
Glu. 9.60£0.01  9.05%0.16 6.76+0.44  8.20+0.27 8.45%+0.06
Pro. 2.21+£0.12  3.18%£0.42 2.47+0.24 3.22+0.01 3.12%0.32
Gly. 4.59+£0.11  6.52+£0.09 4.61+£0.04 6.22+0.19 5.25%0.22
Ala 4.35£0.32  4.51£0.11 3.74%0.11 4.35%£0.30 4.44%0.09
Val. 3.90£0.14  3.51x0.28 2.77+0.12 3.22+0.12 3.69%0.18
Ile. 3.22+£0.05  2.70£0.09 2.37+0.17 2.56£0.06 3.00%£0.01
Leu 5.15£0.04  4.45+0.01 3.57x0.07 4.34%0.16 5.04%0.18
Tyr. 1.72£0.04  1.63£0.03 0.49%£0.03 1.24+0.11 1.46%0.13
Phe. 2.72+£0.05  2.53+£0.16 2.11+0.08 2.44%+0.15 2.79£0.02
His. 2.05+£0.05  1.88+£0.06 1.82+0.05 2.39£0.06 3.14£0.04
Lys. 5.34£0.13  4.85%0.13 3.74%£0.22 4.42%£0.04 4.96%0.25
Arg. 4.01£0.13  4.25%0.08 2.83+£0.04 3.95%0.25 3.92%+0.01
Total 61.16+£0.32 61.59+£0.83 45.71+£1.53 57.85+2.11 61.50£0.46
"EAA 29.24+£0.32 26.87£0.83 21.22+0.90 25.94+0.82 29.40+0.81

“Essential amino acid(Z<=o}w]=4h): Threonine, Valine, Arginine, Histidine, Isoleucine, Leucine,

Lysine, Phenylalanine.

GENE

Xk

ah
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F-20. WiRALR O AHEEE F8 57HA] AFR Y otmgt 24 (ppm)

o] =2t A F ot By esHE Z2FdE aHE
Asp. 2.54+0.11  5.52+0.01 0.20£0.00 4.91+0.07 0.78%+0.01
Thr. 1.39+£0.02 1.81£0.02 0.13+£0.01 2.24+0.02 0.44%0.00
Ser. 1.31+£0.00  2.23£0.01 0.14£0.01 3.06%£0.04 0.64%0.00
Glu. 6.37£0.04  9.08+£0.02 0.53%£0.01 14.21£0.38 5.00%0.04
Pro. 1.82+0.10  2.19£0.20 0.15%0.04 5.09£0.42 1.39%0.00
Gly. 1.81£0.03  2.12+0.02 0.15+0.01 1.84%+0.04 0.67£0.05
Ala 1.41+£0.07  2.04£0.13 0.18+0.01 5.26%+0.15 0.49%0.00
Val. 1.87£0.09  2.52+0.01 0.17+0.00 3.20+0.05 0.64%0.01
Ile. 1.42+0.01  2.29£0.06 0.14%£0.00  2.75£0.06  0.55%0.00
Leu 2.32+0.07  3.57+0.13 0.23£0.01 10.41+0.15 0.98%+0.00
Tyr. 0.64%£0.02  1.19%+0.08 N/D 2.54%£0.01 0.27£0.00
Phe. 1.36+£0.04  2.37£0.14 0.12+0.00 4.07£0.09 0.71%£0.00
His. 1.18+0.04 1.63£0.01 0.17£0.00 1.98+0.01 0.48%0.00
Lys. 1.62£0.04 2.86£0.01 0.20+0.01 1.18+0.03 0.36+0.01
Arg. 2.20£0.02  3.22+0.05 0.19+£0.02 2.10+£0.04 0.62%+0.01
Total 29.25£0.04 44.64%£0.05 2.79£0.03 64.84+£0.01 14.02+0.02
"EAA 13.35£0.02 20.27£0.00 1.35+0.02 27.92+0.13 4.78%£0.02

‘Essential amino acid(Z4=o}v]=4h): Threonine, Valine, Arginine, Histidine, Isoleucine, Leucine,
Lysine, phenylalanine.

(3+3tolw] Akl Tryptophan, Methionine #]2])
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£-21. S 470 ALR3A S g wi@dAtE W A 24 (%)
Fatty acid AA} BA} CA} DA}

C14:0 2.85+0.35 4.25+0.07 4.21£0.41 6.43£0.48
C15:0 0.32%+0.02 0.51%0.00 0.43£0.02 0.58£0.03
C16:0 18.39%1.02 20.94x0.11 18.47£0.28 20.46x0.51
C17:0 0.35£0.23 0.48+0.22 0.37£0.22 0.54+0.34
C18:0 4.30%+0.06 5.19+0.06 4.77%+0.03 4.50£0.02
C20:0 4.31£0.27 6.52+0.06 1.76%+0.07 1.79£0.02
C21:0 0.52%0.01 0.92+0.00 0.36%=0.04 0.79%0.10
C22:0 3.14+0.17 0.09%0.02 0.75%+0.02 0.18£0.03
C23:0 0.18+0.01 0.34+0.07 0.21£0.10 0.30£0.11
C24:0 1.57%+0.09 2.30x0.00 1.18%0.03 2.42%0.10
Saturated 35.93+1.00 41.54%0.11 32.50£0.47 37.99+0.30
Cl4:1 0.10£0.01 0.16x0.00 0.13£0.01 0.19£0.01
Cl15:1 0.03%+0.02 0.08%0.02 - 0.08£0.00
Cle6:1 4.08%+0.14 4.59%0.16 4.28+0.08 7.36+0.27
C17:1 0.29%0.04 0.25%0.10 0.53£0.23 0.25£0.06
C18:1 20.74%0.28 18.01+0.04 19.84+0.12 14.04%0.08
C20:1 0.18+0.31 0.16+0.28 0.08+0.14 0.20£0.17
Monoenes 25.41+0.64 23.26*0.59 24.87%+0.05 22.12%0.04
C18:2n9c 16.18%0.25 8.94%0.22 25.24+0.10 9.30£0.14
C18:3n6,9,12c¢ 1.77%£0.10 1.32%+0.05 3.04%0.04 1.42+0.03
C18:3n9,12,15¢ 0.72%+0.02 0.87%0.01 0.98+0.01 1.66+0.02
C20:2 0.39%0.24 0.11£0.00 0.17£0.10 0.12£0.00
C20:3 0.95%+0.04 0.96%0.01 0.53£0.02 1.12£0.00
C20:4 0.09%0.07 0.11£0.09 0.05£0.04 -
C20:5(EPA) 6.56%0.31 7.26x0.05 5.43%+0.20 12.43%0.06
C22:2 0.25£0.02 0.33x0.00 0.22%0.02 0.52%+0.02
C22:6(DHA) 11.75+0.77 15.30+0.28 6.95%+0.21 13.32%0.16
Polyenes 38.66+1.42 35.21%0.66 42.63+0.42 39.89%0.27
Total 100

n-3 19.04£1.10 23.43%0.33 13.371£0.42 27.41%£0.07
n-6 18.99£0.35 11.33£0.34 28.871+0.11 11.84+0.18
n-3/n-6 1.00£0.05 2.07£0.03 0.46%+0.01 2.32%0.03
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£-22. FU 470 MBI 2T B AR W AR 24 (%)
Fatty acid AR} BA} CA} DA}

C14:0 2.72%0.33 3.85%0.20 3.11%£0.17 4.71+0.47
C15:0 0.26£0.04 0.51%£0.03 0.40%0.00 0.59%0.03
C16:0 17.08+1.38 21.74%0.14 18.07£0.69 20.04%0.89
C17:0 0.46%0.03 0.52%0.36 0.37£0.21 0.49%0.27
C18:0 4.51%+0.74 5.30%£0.02 4.484+0.01 4.32%+0.07
C20:0 2.82+0.15 3.39%0.01 1.65%+0.03 2.11%£0.08
C21:0 0.54%0.03 0.65+0.01 0.31+0.01 0.50%0.02
C22:0 1.86%0.19 1.66x0.54 0.90x0.27 1.28+0.34
C23:0 0.23£0.09 0.20%0.00 0.22%+0.12 0.42%0.04
C24:0 1.78+0.04 2.05+0.01 1.00%+0.03 1.48+0.11
Saturated 32.25+0.91 39.8710.24 30.50+0.82 35.92+1.29
Cl4:1 0.07%+0.01 0.13+0.01 0.12%+0.02 0.18%+0.02
C15:1 0.02%0.02 0.02%0.03 - 0.06£0.05
C16:1 3.56+0.34 5.08%£0.07 3.76%0.23 5.41%0.32
Cl7:1 0.29%0.08 0.46%0.14 0.31x0.11 0.45%0.08
C18:1 22.54%1.11 18.43%0.15 19.57%0.13 16.88+0.41
C20:1 0.20%0.34 0.21%£0.30 0.08%+0.13 0.10%£0.18
Cc22:1 0.02%0.04 - - -
Monoenes 26.71%=0.60 24.32 0.04 23.83+0.17 23.08+0.63
C18:2n9c 21.82%+0.39 13.18+0.01 29.33%0.37 18.44+0.57
C18:3n6,9,12¢ 2.2310.12 1.68%+0.03 3.18%0.10 2.21%0.09
C18:3n9,12,15¢ 0.61%0.03 0.83%=0.02 0.80%0.03 1.27£0.09
C20:2 0.40£0.23 0.26%+0.24 - 0.03%0.05
C20:3 0.74%£0.06 0.99%0.04 0.61%0.03 0.86%0.05
C20:4 - - - 0.06%0.05
C20:5(EPA) 5.83%0.32 6.81%£0.12 4.56x0.10 6.96x0.50
C22:2 0.23£0.04 0.15%0.22 0.19£0.02 0.20%+0.13
C22:6(DHA) 9.19%+0.74 11.90%0.08 7.00£0.31 10.97£0.97
Polyene 41.04+0.97 35.81£0.20 45.67+0.85 41.00x1.74
Total

n-3 15.63+1.04 19.5410.21 12.361+0.44 19.20£1.50
n-6 24.78%0.53 15.85+0.01 33.12+0.47 21.57+0.68
n-3/n-6 0.63+0.04 1.23%£0.01 0.37%£0.01 0.89%+0.07
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¥-23. WiFAIR Y ALRHE F8 oF 571X 9 Ak =4 (%)
ulj A v‘f’.‘— ul A T,\f___ A v‘f_—— A v‘f'_—-

Fatty acid (liﬂju?a&)l (;—;}jliﬂf}_%) é}(jl:l—&)l (%;112%@% kel 2
C10:0 0.04£0.00 - - - -
C11:0 0.03£0.00 - - - -
C14:0 4.14+0.04  4.9340.38  8.87+0.65  3.64+£0.20  4.00+0.01
C15:0 0.4240.00  0.33£0.01  0.73%£0.02  0.34£0.01  1.06£0.00
C16:0 15.55+0.08  20.7940.20 28.59+0.66 18.25+0.91 25.65+0.10
C17:0 0.3540.01  0.24+£0.05  0.55+0.41  0.36£0.13  0.50£0.00
C18:0 2.26+0.03  4.11£0.02  5.64%+0.18  5.62+0.19  8.05+0.01
C20:0 11.40£0.00  0.40+£0.00  0.40£0.00  1.97+0.08  3.3240.00
C21:0 0.61£0.01  0.8240.00 0.91+0.06  0.84+0.06  0.44£0.00
C22:0 14.6340.06  6.21%0.05 - 0.3140.14  0.3540.02
C23:0 0.2140.05  0.25£0.02  0.16+0.11  0.23£0.00  0.43£0.00
C24:0 0.84£0.01  1.8940.02  2.30+0.05  3.34£0.23  1.25+0.01
Saturated 50.491+0.07 39.99+0.46 48.15+0.74 34.90+0.79 45.18+0.24
Cl4:1 0.20+£0.00  0.14£0.01  0.20+£0.01  0.10£0.00  0.18+0.00
C15:1 0.09%0.00 - 0.0940.00  0.06+£0.02  0.1240.00
C16:1 4.45+0.01  6.46%£0.09 11.64£0.01 5.01£0.18  5.44%0.00
C17:1 0.09%£0.00  0.37£0.01  0.79+0.68  0.19£0.10  0.28+0.00
C18:1 16.05+£0.10  21.374£0.13 10.30£0.32 21.0240.10  16.27£0.02
C20:1 0.070.00 - - 0.4440.53  0.09£0.00
Monoenes  20.94+0.12 28.33%0.04 23.01+£0.36 26.82+0.32 22.19+0.33
C18:2n9c 1.33£0.10  1.01+0.01  0.7240.98  14.15+0.27 1.57%+0.01
C18:2n9t - - - - 0.1620.00
C18:3n6,9,12c  0.85+0.06  0.47+0.01  0.39+0.44  2.03£0.11  0.54+0.08
518'%9’12’15 1.68+0.02  1.56£0.04  2.65%40.17  0.77£0.11  0.91£0.02
C20:2 0.04£0.00  0.26£0.00  0.19+0.04  0.31£0.02  0.08+0.00
C20:3 0.66+£0.00  0.86£0.02  1.59+0.10  1.00£0.04  2.01£0.01
C20:4 0.2240.00 - - - -
C20:5(EPA)  7.8240.07  14.0740.24 12.5240.79  7.34+0.45  5.99%+0.08
C22:2 0.2540.00  0.49£0.02  0.35+0.29  0.3840.04  0.19£0.00
C22:6(DHA)  15.73%0.24  12.9640.10 10.43%£1.70 12.3040.15 21.12+0.05
Polyenes 28.57+0.19 31.68+0.42 28.84+1.09 38.28+1.12 32.63*0.13

Total 100

n-3 25.23+0.34 28.59+0.39 25.61£2.65 20.41+0.71 28.05+0.06
n-6 3.05+0.15  2.34£0.01  2.70+1.31 17.184+0.34 4.15+0.07
n-3/n-6 8.2740.50  12.23£0.10 11.04+6.36 1.19+0.02 6.76+0.11
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E-24. Wi g AHEHE F8 AR 57HA1 Y AL 24 (%)
Fatty acid Ak o] 74t By estE EIFUY BB
C15:0 0.07£0.01 - - - -
C16:0 10.47+0.44 17.26%£0.35 26.03+0.65 12.28+£0.17 18.35+0.02
C17:0 0.21£0.02 - - - -
C18:0 2.569+0.18 4.13+0.05 7.89%+0.43 2.28+0.08 1.45%+0.10
C20:0 3.84%£0.10 0.23%x0.05 1.39+0.42 - -
C22:0 26.89t1.21 - - - -
C24:0 0.65£0.01 - - - -
Saturated 44.7210.45 21.62+0.36 35.31+0.63 14.56+0.08 19.80+0.08
C16:1 0.71£0.06  0.14x0.01 - - -
Cl17:1 0.11£0.15 - - - -
C18:1 20.69+0.81 15.66x0.01 39.41%£1.92 27.36+0.84 18.68%0.37
Monoenes 21.51+£0.90 15.80£0.01 39.41£1.92 27.36+0.84 18.68%0.37
C18:2n9c 25.78%£0.20 55.61x£0.36 22.61x0.61 56.36%x0.62 57.78%0.60
C18:3n6,9,12c¢  7.99%+0.24 6.97+0.01 2.67£0.67 1.73%+0.14 3.73x0.15
Polyenes 33.78+0.45 62.58+t0.37 25.28+1.29 58.09£0.75 61.52%+0.45
Total 100

n-3 - - - - -

n-6 33.78+0.45 62.58*+0.37 25.28%+1.29 58.09+0.75 61.52+0.45
n-3/n-6 - - - - -
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4) vl

7b AR

Ul 470 Ab=EARY] AlE gA], 2dEEE wigabEed gk HlER C,
By, E9] %S :E-25¢] YeRdgich @2 vigAbE W HlERY Co] FHEe A
Akl BAZF HEE QA ZH2F 0.99+0.27, 4.71£0.29 mg/100g0] 0 o CAFS} DARE
AEHA FAdvh e 1.43£2.08 mg/100go] Tt =¥ 2 wigAlR o A=
Abel CAMZE HEE R o ZH2E 0.82+0.13, 1.9940.08 mg/100gS LERARITH Ast
Al AEEA oo, Hghe 0.70£0.87 mg/100go] ATt HIERT] B2 49
2] WiEALEE 0.5873.08 mg/100ge] WHIE AAE TP Egtom B
1.72+1.03 mg/100ge] Atk 23] &2t AF5o) = 0.14 7 1.17 mg/100g2] B9 = DAL
7} 7V wekow HeEgkS 0.76+0.42 mg/100gS YERNATE. BlEY B9 A5 9
2| WiFALRE 6.13 7 24.81 mg/100ge] W o]F DAV} 714 =gon, Pk
14.86%7.72 mg/100g e YERNATE 23] Eg Algol| A& 3.657 14.01 mg/100g2] H
A= DA 714 =gkom gk 8.36+£5.00 mg/100gS YEFUN AT

W olE B 7JE AR
WAl A HE F
AR AREEE Fo And F AR A T Bl 22%
2l 570X HIER C, By, E A& #-260 UeRAIT HlER ColM & of &
M= ASEA Foker, 7IE AbR oA = viFakvto] 1.87+£0.06 mg/100g°] =
HdaL, 718 e AR HEHA fdth HlER Byol M= ofite] 0.0871.78
mg/100g®] W=, A& i ZdolLo] 7t 12 #he Yt Ve AbRe
< 0.0170.33 mg/100g2] W& el on, LA 7Hd =2 g vehl
Atk WIER Eol A& ojio] 0.36 7 2.16 mg/100ge] W= o]F A Fi Zao]
ol 7H =& e YERISIth 71 Al S 0.23 7 5.96 mg/100g2] W= o]F

Zasdwel /b we ke vhehysin.
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F-25. IH 471 ALR3ALY 94X, 298 wi@AE Wl vET C, By, E §7F

(mg/100g)
Ml e}l HlER C H]EHe By slEbe B
A} 0.99+0.27 3.08+0.21 6.13+0.39
. BA} 4.71+0.29 0.58+0.00 15.17+0.06
=X
CA} - 2.1140.12 13.30+2.98
DA} - 1.11+0.03 24.81+0.91
e 1.43+2.08 1.72+1.03 14.86+7.22
A} - 0.91+0.13 3.65+0.14
BA 0.82+0.13 0.14+0.02 11.90+0.56
e
CA} 1.99+0.08 0.81+0.19 3.87+0.13
DA} - 1.17+0.10 14.01+1.01
A1t 0.70+0.87 0.76+0.42 8.36+5.00
¥-26. W@ A2 ALEHE 5712 FQ ol 2 A}8¢9 Vitamin C, By, E
S (mg/100g)
. WAeR-1  wWAolg-2 ZAojE-1 ZAojE-2 ot
Vitamin . gamay  @dahy @R @dquew o eE
Vitamin C - - - - -
Vitamin B: 0.72+0.00 0.48+0.01 0.0840.01 1.78+0.03 0.35+0.00
Vitamin E 1.78+0.03  2.16+£0.07 0.36+0.02 2.26+0.58 0.70+0.03
Vitamin A 51} o] 4} Elyle sl EZFdH AWE
Vitamin C - 1.87£0.06 - - -
Vitamin B.  0.04+£0.02 0.01+0.00 0.10+£0.04 0.094+0.01 0.33%0.00
Vitamin E 0.61£0.14 0.23+0.02 0.48+0.17 5.96+0.33 1.55+0.02
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6) mlug

7h AR
Ul 47 AFESIARS] AlE |, X
v s 32-27, 28, 29, 300 YERSATE WA AR W 25 (Ca)e 1.7
472.30%%] HAR BAF 7HE wokom Bt gk 2.00+0.27%°] At Q1(P)E 1.2
47 1.54%% W92 9 BAZF M mekow ke 1.36+10.12%5 e AT
YEFNa) 0.54 7 1.05%°] M= DAF 7H =9k o gk 0.69+0.23%0°]
Ak ZEFEK)S 0.0570.07%] HZE DAV 7HE =%em gk 0.06+£0.01%
E YRSt H(Fe)2 0.217 0.46%% AAME 7Hd Egkom 43k 0.324£0.12%
E dedn oldZn)e 0.1470.29%2 BAVE BE mskoew B
0.20+0.06%5 YeERH ATt wk1ul4(Mg)2 0.02 7 0.03%= & 2ol & Ho|#| ko
M FFE-> 0.0220.01%5 JERHATHE-27). ¥ wldA s U 2E(Cr)S 2.677
6.72 ppme] WA E AAZ} 71 =kom H gk 3.93£1.76 ppmS YERS O,
2(Hg)2 BE grtolA AEFA &t F21(CwE 2.527 26.13 ppm2] gjadin
Z olF AAF 7P Eskon] ke 16.21£10.07 ppmel Atk (M)l A=
20.98 7 47.01 ppme] W= o]F CAM} 714 =gtom 73k 33.08+412.26 ppmE
UERNATHE-27). 2T &2 wigAts ] ZE2 1.6972.71%2 W= BAF 7}
& Eokon Hghe 2.09+0.42%5 YERHATE 12 1.01 7 1.55%°] 9= BAML
7H okal Wtk 1.2220.23%5 YEHHATE HEFS 0447 0.48%°] ®=
ZF ALRSAPEE E XfolE Kozl gkgkom, HE S 0.46+0.05%°1Ath ZE
0.0670.08%° ®H= 2z AR3AERE 2 Zolg Holx @gkow Highe
0.07£0.01%% JebfJ el L 0.3570.68%2 W= CAZF /M =9kom Hf
2 0.47£0.15%% YeRNALE o} 0.07 7 0.22%2] MZE DAY 7HE =
Bk 0.14£0.06%°1% L, vkl -2 B 0.02%°]112™ gk 0.02%5 1
ERATHGE-29). 2T &2 wj@AtE U] 252 2.827 3.67 ppme] W= BAE 7F
A Eokom Harghe 3.20+0.53 ppme YERSTE 22 {A] wldAts Zo] A
ZH A kth 72l 11.74 7 36.80 ppme] WM Z CAF 714 =kom Hd g
22.95+9.63 ppmE YERNAT E7H2 23.357 8.34 ppme] M2 CAF M =9k
o, FFFS 23.35£8.34 ppmE HERHATE.(E-30)

(U
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¥-27. U 471 AR ALY GA wWigArE W 87HA] vulY gF-F (%)
JE2 AA} BA} CA} DA} o iy
Z4(Ca)  1.74+0.04 2.30+£0.03 1.81+£0.01 2.12+0.31 2.00+0.27
e1(P) 1.31£0.01 1.5440.01 1.24+0.02 1.35+0.04 1.36+0.12
JEH®Na) 0.54+0.00 0.54+0.08 0.62+0.03 1.05+£0.02 0.69+0.23
25 (K) 0.05+0.00 0.06+0.00 0.05+0.01 0.07+0.00 0.06+0.01
A (Fe) 0.46+0.02 0.244+0.01 0.3740.01 0.21+0.10 0.32+0.12
o}l(Zn)  0.20£0.01 0.29+0.01 0.15£0.01 0.14£0.00 0.2040.06
1 RwAEIE=
(M) 0.02+0.00 0.02+0.00 0.02+0.00 0.03+0.00 0.02+0.01
g
¥-28. =W 4703419 dx wWigdAE W IE2(Cr), £2Hg), 78 (Cu), =zt
(Mn) &3 (ppm)
=15(Cr) T2(Hg) T2 (Cu) 7+ Mn)
A} 6.72+0.73 N/D 26.13+0.40  22.59+0.01
BAF 2.67+0.07 N/D 23.65+0.08 20.98+0.52
| X
CA} 3.08+0.02 N/D 2.52+0.52 47.01+0.64
DA} 3.27+0.01 N/D 12.5440.61 41.75+0.10
g 3.93+1.76 N/D 16.21+£10.07 33.08+12.26
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F-29. I 471 ALR3IALY] 2 EE wiFAE U 87HA] PulE §F5F (%)
324 AR BA} CA} DA} 37
Zr5(Ca) 1.69+0.14 2.71+£0.03 2.04£0.17 1.91£0.07 2.09+0.42
Q1(P) 1.26+0.14 1.55+0.02 1.01+£0.02 1.06£0.03 1.22+0.23
YHEFNa) 0.44+£0.06 0.45+0.00 0.45+0.09 0.48+0.06 0.46%0.05
ZHE(K) 0.06+£0.01 0.06%£0.00 0.08£0.00 0.07£0.00 0.07%0.01
A (Fe) 0.37£0.08 0.35%£0.03 0.68%+0.13 0.48+0.03 0.47+0.15
o} (Zn) 0.12+0.01 0.07£0.00 0.17£0.03 0.22+£0.01 0.14%0.06
u}(:l\l/[j)ﬁ 0.02+0.00 0.02£0.00 0.02+£0.00 0.02£0.00 0.02%0.00

%-30. FU 474314t

29 & wWigAs W

AF(Cr), F2Hg), T (Cw,

FHMn) 5 (ppm)
1%(Cr) T2(Hg) T2 (Cu) 4ZHMn)

AA} 2.86x0.22 N/D 20.23£0.29 19.25+0.80

BA} 3.67x0.61 N/D 11.74+0.02 12.64+0.34
31
wet

CA} 2.82x0.07 N/D 36.80x0.14 31.66x0.54

DA} 3.46x0.65 N/D 23.02x0.16 29.84+0.50

Ht 3.20£0.53 N/D 22.95+9.63 23.35+8.34
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L) o

At s o] AME = TEAAIE Y Faoli 57FX ] muld 127149
-31, 320 el Z5-E 3.0976.76%2 W= HFA ZAojio] 7}
A =okon Hgh2 4.9311.24%010T} A2 2.117 3.66%2] W= AA| #FAt
ZAo) ol b ko Fdgke 2.8710.54%S YEMNAY. YEFS 0.727
1.47%%] M= ek wajo]do] b kil gk 1.07+0.29%°]31 2.,
ZES 0.0570.09%2 HY=Z dnpait ofite] 7hd =& s Holow, g
0.07£0.02%= YeFAT. 22 0.1571.87%2] W= 3 F4F Zaojio] 713
kom Hghe 0.12+0.06%5 HEFH AT, oFd2 0.07 7 0.24%°] "= 2
Bol 7 =gtow gk 0.12+0.06%S Yeldeh, mladlge
T0.04%°] M= o iEHE Z xfo]lE HolX| gskom W gk 0.03+0.01%°]
3E-30). AF2 2.0474.27 ppo] HAAE HFAE A ojFo] M Egkon H
3.35%0.94 ppm ©|3, F2 BE ofFoA HEHXA &Ud}. FEl+= 2.5
56 ppmO 2 F U4k of o] 7Hd #okal gk 5.82+£2.46 ppme YERH L

3.60 7 47.33 ppme] W R T4 ZAojio] th ofito] HlE €53
S Yo Hagke 13.68+17.81 ppme YERHATHE-31).
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tllo

th) 7IERAE 2

oS AT mjFAlE AFEHE Fo AFRY T AEA AFu, dF
vl Bl Q7R ZEFEY, 2R 571X 9] wjylE 1274 9]
UERIATE 252 0.187 1.84%°] WHHAR diFEtel 7Md mokom H ik
0.9240.64%% YERASLE 91L& 0.057 1.00%2] M2 thFuto] 7M =
T3S 0.46+0.40%°1 0t YEFLS 0.1370.72%9 W= AFuto] /b =gka
B e 0.48+0.23% 5 JERRAT ZFS 0.01 70.09%2 W2 AFurs} L
o] & S Bow HAES 0.0510.032 eERAT H2 0.08 7 2.33%2] WS
= By e7hto] 9538 ¥ #hs YEWAL H ke 0.66+0.91%°] 3t ofd &
0.0270.05%°] "= diFute] 7 w9k om ®4gke 0.05+£0.04%E Ve LT
vl 0.0170.05%9 WHeR  AFuam i) Eokow  HHie
0.02+0.02%°1 AtHIE-31). A2 2.07~7.04 ppm®] H = e} @ 7HEo] 714 =4t

o HtFhS 3.73+£1.76 ppmS YEFHANAL, &2 BE oA HEFHA &9k
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ok T2l 2497 14.17 ppme] WA R AFEo] 7HY 9k

ppmS YER QT 7S 1.83750.43 ppme] MY R 2 Futo
ZES 28.33+18.45 ppm

o
=

LERA ATHEE-32).

E-31. Wi R AR EHE F2 R 57HA9 871A miuld FiF

(%)

ZEC

F=2

(dvi=14h)

TEC

(L7

AAjoli-1

(72

Aol -2
(deld5-4h)

e
of %

ot

Eix

Zr(Ca)

1(P)

5.04%£0.20

3.05x0.12

UEH

(Na)

ZEK)

A (Fe)

oA (Z

7k 1Y

1.47£0.30

0.09£0.00
0.22+0.02
n) 0.10+0.00

T 0.0440.01

(Mg)

5.04%0.35

2.86x0.05

1.22+0.03

0.07+0.01

0.15+0.02

0.09+0.00

0.02+0.01

6.76+0.26

3.66£0.16

0.72+0.02

0.06£0.00

1.87£0.04

0.07£0.00

0.03£0.00

3.09£0.02

2.11£0.04

0.88+0.04

0.07£0.00

0.22%£0.06

0.24%0.03

0.02+0.00

4721012

2651001

1.06+0.06

0.05x0.00

0.56+0.04

0.13+0.00

0.02+0.00

493+1.24

2.8710.54

1.07+0.29

0.07+0.02

0.61+0.69

0.12+£0.06

0031001

E-32. Wi R AHEHE F8 o 57HAY I E(Cr), F2Hg), 7E(Cw, #

ZH(Mn)9) & (ppm)
A+(CCr) & (Hg) T2 (Cuw) 3 7+H(Mn)
o Al o] -~ + N N
REE 2.0440.42 N/D 5.90+0.15 3.60+0.10
A} A o] -2 4 N N
(oo 1A 2.9640.06 N/D 2.57+0.31 4.05+0.42
Axjoft- 4.27+0.32 N/D 4.5540.06 47.33+0.36
(3 F4h) R e e
Ao -2
(o5t 3.34+0.97 N/D 6.53+0.42 7.89+0.41
) pko] & 4.12+0.13 N/D 9.56+0.95 5.54+0.56
o Ky 3.35+0.94 N/D 5.82+2.46 13.68+17.81
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£-33. WjFALR AHEHE F8 AR 57HA 9 871A] mlvl"d ¥

(%)

A5

oot

Bt 2 7HE

2274

2

e

B

o} (Zn)

AR e
Mg)

1.34£0.13

0.82£0.06

0.72+0.01

0.09£0.00

0.50£0.01

0.05x0.00

0.05%0.00

1.84+0.07

1.00£0.03

0.43x0.06

0.06x£0.01

0.23+0.02

0.13+0.00

0.02%0.00

0.80£0.04

0.05£0.01

0.51x0.07

0.04£0.00

2.33+0.41

0.02£0.00

0.02+0.00

0.18+0.03

0.26+0.06

0.62+0.23

0.01£0.00

0.13£0.00

0.02£0.00

0.05+0.00

046+0.16

0.16£001

0.13:004

0.09+0.00

0.08+0.00

0.05+0.00

0.01+0.00

0921064

046040

048+0.23

005003

066091

005004

0.02+0.02

¥-34. WigALEA AHEH
(Cw), BHMn)9 2+

rr

F8
Z

AEe)

571219 3 E(Cr), ¥&Hg), T8

(ppm)

A&(Cr)

72 (Cw)

%7HMn)

3.65+0.09

3.28%0.80

7.04£0.41

2.68£0.37

2.07£0.30

N/D

N/D

N/D

N/D

N/D

14.17£0.18

10.35+0.08

3.69£0.03

13.18%+0.29

2.49%0.29

50.43%0.73

25.79£3.60

44.11+0.97

1.83+0.67

19.50%0.03

3.73+1.76

N/D

8.78+5.09

28.331£18.45

_55_



6) A#HE(Se), H]A(As), E(Pb), Ft=F(Cd)

7 wEAbE

sul 47hs|Ake] JA, 29 Ee w@dats ol A, vk, 3, e §
F-350 el @A wisAbs o Alelge 0.627 3.43 ppme] H
Rom, 53 BAFS] A9 3.43%£0.07 ppme] ¥ e UEHAI, Hgk
1.54£1.19 ppmE YWERNATE HA= DAY A5 HEHA agkom o1 9 3|Ah=
0.3971.13 ppm?] M E Blow olF BAVF /M & #hs eI, Btk
& 0.58+0.46 ppmolUtt. H& BAMSE DARE AZHA Fokow Ak CAle #44
0.06+0.01, 0.10£0.01 ppme] AZ=H AL, HgES 0.08+0.01 ppme| At} FH=F
0.0970.83%2] W= AAFE 0.09+0.01% 7b¢ @& ghS welom CALSt DAME
0.83 ppm2 & 2 kg YERNAAL 342 0.55+0.33 ppmeo| Atk 232 v g}
Abs W AdEE-S 0.3271.24 ppme] HAE ol AXE 7P wte ghs Bolor
B~ DAFE HSE 7S UERIl L Fa gk 0.99+0.42 ppmel Utk H A 0.20 7
0.61 ppm®] W= BAF 714 =3kom gk 0.44£0.16 ppms YEFH AT
& 0.0470.42 ppme HHAR 53] BAblA €53 e #e BHon Hdghd
0.15+0.17 ppm< VeI 7F=8-2 0.28 7 0.91 ppme] M Z DAFA &L 3
S HYow FFkS 0.69+0.27 ppme] Lt

) o F 3 7]E AR

Aol ARRH = FEAAIEY
AtEel AMEEE T8 ALRY T AEAQ] AT g B egtE, E2 5,
AW 57HA Y] A, vlA&, @
A 0.4573.71 ppm®] WU R Wupak Mol a Sfjak ofite] H2 e
HolFEglon, 53] Uik o]BS 3.71+0.05 ppmeE TUFE 3JAR T 37 5wl
=2 S ek AwEe] Hgke 1.4941.21 ppmeol 3l Bl A& 0.21 7 2.46
ppm& HAAZ FHAFAE Ao AEH A o Ik of o] 2.46+0.05 ppm
o7 ¥& FE Yehddg @& Winka, gjAjopal WiMo] 3l HFAF Aol L
Az=HA Fskor, AadiAbd suik oS 242 0.21+0.01, 0.75+0.11 ppmO]
AZEH A weol g2 0.28+0.29 ppmol At JF=HS 0.02 7 4.08 ppme] ¥ 9]
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2, SUlAk ool thE of el HlE| 20wo1d w2 e YERATH

71k AbrdeA = Adge] 0.0670.78 ppmE 9= AFEe] THE & @hs
Vel o ke 0.34£0.27 ppmol Ath HlAE ZE AR HE
gon, @& AFute] 0.47+0.06 ppme] HAEHJLH Ve A8 AE
*th 7F=H-S 0.0170.11 ppm®] WHelH, o]F By Z2FdEL A=

w2 gkgrom HZkE 0.51£0.15 ppmS YEM ST

¥-35. I 4743ALe] |9X, =3EH wWjgAE U AHwSe), HA(As), &

(Pb), 7I=E(Cd) &7F (ppm)
A £ (Se) H] A (As) W (Pb) 7F=5(Cd)
AA}  0.85+0.04 0.80+0.02 0.06+0.01 0.09+0.01
BA}  3.4340.07 1.13+0.05 N/D 0.45+0.02
|2
CA}  1.2840.02 0.39+0.09 0.10+0.01 0.83+0.05
DA 0.62+0.02 N/D N/D 0.83+0.00
ot 1.54+1.19 0.58+0.46 0.08+0.01 0.55+0.33
AXF 0.3240.01 0.2040.02 0.04+0.00 0.284+0.00
25 BAF  1.24+0.07 0.61+0.00 0.4240.07 0.74+0.04
=2
CAF 1.214+0.04 0.47+0.10 0.0540.00 0.85+0.01
DA} 1.20+0.15 0.46+0.02 0.08+0.02 0.91+0.02
ki 0.9940.42 0.44%0.16 0.15+0.17 0.69+0.27
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¥-36. HPAIEY ALEEHE FQ2 H7HA R A9l A E(Se), HA
(As), F(Pb), 7I=E(CA) T/ (ppm)
A5 (Se) H] 2~ (As) (Pb) F+=5(Cd)
A} Aoy -1
(Sl A 1.58+0.06 1.26+0.93 N/D 0.1940.00
28 o] F--2 4 N L+
(o] <o} 2h) 0.47+0.01 1.65+0.13 N/D 0.0940.00
Ao i-1 4 N
(=) 0.45%0.02 N/D N/D 0.024+0.00
A olii-2
(e 0.96+0.01 0.214+0.02 0.214+0.01 0.0240.00
U ako] - 3.71+0.05 2.464+0.05 0.75+0.11 4.0840.16
g 1.49+1.21 1.26+0.93 0.28+0.29 0.73+1.60
A Fu) 0.7840.02 N/D 0.47+0.06 0.1140.00
o -t 0.19£0.00 N/D N/D 0.014+0.00
E}y] © 7} 0.06£0.00 N/D N/D N/D
Z2ZFZuy 0.47+0.01 N/D N/D N/D
EantRos 0.19£0.00 N/D N/D 0.11+0.00
o Ky 0.84+0.30 N/D 0.20%0.17 0.51+0.15
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¥-37. FAEAFEAHTESHY HAY FHEIVIEGFH Als#IHE A 13F;
2005 7Rt £3H
PEER ARl E 58715
R ENAT] 12ppm
WAL | o7& v AR 10ppm
H] 2~ 51
7€} HlALE Zppm
GrAls | FEHAEFE AQdgth 40ppm
728 100ppm
A g >0ppm
A} 2 | H A& 150ppm
B @8 300ppm
sl R oYY =] 1,800ppm
OE3Esds 9 vFFEEARF 1,800ppm
AR o] 3}eko
VIR 2 BHEDF hoEd
Hj AL S | A st R (R Y AR S Al 9] g 100ppm
olE % ofFFHAE 100ppm
= OCTmH. OB oY W Enaciily T3k
a= ﬂ—ﬂ]/\]—j%‘_ ‘:/_]'B—],Jé% ‘T——‘—L. T ET = o= o0 Ha -9 E 300ppm
I tE At 1,000ppm
FEATIIE 100ppm
3 glual <A =2
W) §HA} = =2 o t 30ppm
718t v ALR 10ppm
5} TEAEHAF 10ppm
o A} 2 s Az 10ppm
e, A EUEF, H2 FAEAR 20ppm
SIS R, FEAQIEFE AL 30ppm
53l <
HH'O‘L}\],JE_"_ —‘E]E"—_/\]—E O.5ppm
71 e} 8 sALS 0.4ppm
e FEARIAR U P8, FEACIRE AR, % o
gdotn Ax 0.4ppm
% 3] o)
HHsL/\]_E :i?q‘l,i\_-/\]—,‘:—;_ 50ppm
718} Wl FALR (7] EHE B0l F82 A3 1.0ppm
THEE S5, AT, RIS 9582 A, & 9 500m
G Al g | & e -OPP
FEAALAFE ALeeh 50ppm
ojlFolA © ofal ol g, Auol AU E, K 0
olzere wjgtarm | 471, MRS ppm
Al By 71el WAL R (Z Y AL E Al gk} 20ppb
GHALE | AEATIER, 55T, JERE, B SRR 50ppb
Adlw WA R | DA FAIE(E Y 2ALZE AT 2ppm
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=
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RS
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=
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8|4

—_
o)

5‘)4

FRem(A 17x), A7 AAME Foterlen(Hl 18%), AkR

S

AEE R
o) A7AA} A

—
R =

(A 21x2)Fo=24 HAF A

]

= To
= O

ol

Atk H2(As)9]

71%< 10ppm o %1 9o} 1 9 7]E

=(Hg), E(Pb),

Aew(Se), A&(Cr) R HA&(As)7F 3o,

e

ol A

7F=H#(Cd), 7¢(Cu), o} (Zn),

|

REE!

%

71 €t
] ZF=gl 9hefA

S

2 ppm2.

14 Mg 587 EA S

&
fa

O
= -

71} W

-
-

=2
=

bk 5

3

Atgol A 1.0 ppmeZE A

4, o=

o] =
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5
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ofo
<

=0
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o} ©

e
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%

Gl

ofo

=
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o9 AbgFol T}
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518710l e
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M (Federal Food, Drug and Cosmetic Act)ol] <
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sPER"o® JHFEAeH 1 o]Fol= JHE BeS AL, 1970 = $EHRTH
(Enviromintal Proteciton Agency, EPA)o] A WA 2Foly AlgolA 37 =4
e v =2 =¥l AdE A tHHanks, 1999),

A v=e] vigAtE W Felease] v 2 oatAle Beidse] 745, A9 3
A AR AANR Y AME 9 sEFEAR E O, ol A mae] FoARl v
AR AARE §$](Association of American Feed Control Officials)oll 4] 28 gk
Official Publicatione ¥} o.2 Aldstar luh, videic} Wesa 9li= o] H 1A

e FAE WAAE Wl FallTEH 58 7l Wkl RSk AAeA &
A AR wdAtE R st #Esta v A4 & Ve FEHoRe Jt=
#(Cd), +=(Hg), A= (Se), 7-2(Cuw), F(Pb), H]Z(As), oFA(Zn) 2 A=(Cr)
o] glom, o]#d F3lFH 42 Highly toxic (179 ppm), Toxic (10740 ppm),
Moderately toxic (41~ 100 ppm) 2] L slightly toxic (101~ 1,000 ppm)2] 47}4]
HA= o] 38 7leS AAsh MEAE il 87HA T aSY 518 7
& ®-380 YEhd ok Ft=ES Aol 0.5 ppm 0 &2 f-guEr FARE A}
5 7] 1 ppm o Ak FFoln, AHE-S 2 ppm 02 Syt Ve dA
gt Hl& = 50 ppm 2= -y} o7& wi@AE 10 ppmell HlE] SH) Be &
= 7leo w2 Fa glew, Wel 49 30 ppmo® 2ue} 7IeAbR e 4910 pp
m) Bt} 3 WS &S 7o R FaL 9o, AWrH o R ofFALR A& & 9l
L oggle] A9 7lEX KT FERES AEus gar = JEAE T
Ark. 2y "= Ag F=E50d s AlEstrt Hol Al efo g-Elvket i
of HEAIZI7]el= A FE7F Qlo] Belth

3) EURHADY At Wl falgdes 38 71 8%

EU2 ¥t 74 (regulations), # H(directive) 2 911 3] 2] (commission
decision)®] A7FA FE7} 2lolA EU 3 d=olA HE 23S IR WolsolA
T A AR ZF uEke] Al utAl WA o] Jhssith EUS skl Abs
d A Wl FeArks B wjAks A3 (The Compound Directives) 73/373¢]
A 15 gk 2 BT =S HEAE AlRE A7 dubEd A4S A s

AT,

<~
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¥-38. "l=9 AR F3 TES 8 TIE (ppm)

zs Ab= O] FH 58 71 (ppm)
Highly Toxic
=R & A= 0.5
T 4d AR 2
A5 & Abs 2
Toxic
T2 gk Abs 25
= o AR 30
Moderately Toxic
H] 2 A Abs 50
Slightly Toxic
oled A A} e 300
e A A= 1,000
AR U Y R A AEFe] UHE 25712 AE FAsta gle

-3l &2 %% (The Undesirable Substance Directives) 74/63 ©ll
Al

rlr
>,
bl
I =
Jo
ol
e
N,
o,
B

&8 7= AAskal e, dioxin, $w<, aflatoxin
= Al 93 Yol ¥ gossypol, AA7]E(mustard
ol) % FHEA 5 ARUE Wil SldE AN AAES] §§ AR AN
ATHCooKe, 1999).

G, =290 # Ve 73 dd=Ee S AR W FallTeSel
ek we] BogtAls FHel 39k o]Abglel A Al E DIRECTIVE 2002/32/ECE
ugto e Algeta dvk. A EUdA = $A8 wieits il fFallsas 3187

2 es s A %n HAE MFARE FHOR HE7FS AAs]

=

M

r
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g @ FAE AAsta e Aot EUY fFaleasd el e #=L2(Hy),
H(Pb), 7H=H(Cd) 2 H&(As)7F low, 1 9 F(Cwét obA(Zn)S A4
HREol #ElEa vk 2003 59 EU fl93lo A a9k ofde glo] 7]
£l 38 7Fdd " A2 dE7ES AN FEFS #d FHTE
Al 4L 3](EC Standing Committee for Animal Nutrition)®} fHAF A=A S
3](European Feed Manufactures' Federation)?] ¢|7& T83] ¢34 5
WAk ol ot obde FETIES AEE F AdE Alge|th EU Hd3 =
At ot o AMEE FRIVIES AHEY 7|EY F&7]Fdd 3o
A= o] 78 WAkl #Ek 7]Fo] AL

=
ol oy AEA AcHE §E7]Ed= o & MEAtRE W el ofddl

EUS] WAt U #3) 5% 81871F02 E-399] vhehion], nael 7
$ R g MIAE FEol Wz AHe] gom 5§7]Fo] 4 ppmow F-u}
2he] 10 ppm 2t} 20} WA WA AR Ak W ofFE WAL o] uf

Z AARE JA Fa FAE AR 71E el 27 e 8872
5 ppmO & S-Eihete] Zei AR R A 5] 10 ppm Bt Akt
7t=wol Agoll= 7IeteAts @50l 0.5 ppmo 2 AEff wWigALE 1 ppm
e WEALR 2 ppm &2 WpHA QLo W] A9-ob gFo] mE o] 7§ g
AbR O] S mE FA] 23 9o 0.57 2 ppme] A Y& HLE old 7k s
FeuEtel A= 718 iigAbRel A 1 ppm 02 A ST o b AR
upe} o] of {82 Aleletar glof o7& wigArEl tiek vl whA Sl A
otk Adwe] 4ol vt A 2 ppmt o] FiAtRe] 7ES T

o EU 7l&dl wz 55 AAsA & o

_4

Kl

{
o~

[e:
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¥-39. EU9 WigAlE U #3] $54% & 7= (ppm)
3 &7+,
=5 AR F5/ mg/kg,
EGFE 12% 71F)
o FFAL = 2
o) AL = (0 F-8) 4
Wl FAL 2 (CFE A A 9) 4
2 A=
W) e 12
GUALE(E AR, B EEZ G A 9) 2
BEA% BEZAZ gd 4
ANAF, R F & 10
A7MACHEA A 9) 10
) FFALE 5
EES 40
= (PD) QXA FH 30
R 5
FEA Al 30
W FALR (N, koAt E A19)) 0.1
WAL (7)), 319ko] ALR) 0.4
FL(Hg)  HIMAON, ko] ALE8) 0.2
S ALE (] BF A <)) 0.1
ne 0.5
W FAL = (W78 1
71l B AL R 0.5
S A7 (718 0.5
—¥ A=l = RYe) =
(Cd) o E‘ITEH A]’—U— 2
A AR 1
kel 5 A 1%% 0.5°1%
FE22 A8 ¢l 1%% 0.75°)3}
H FALE (10721744 o] o] =8) 170
WAL R (L] S =) 35
WAL E (- AALS 98 298 30
F3(Cw) o N
W FALE (L] Z9-8) 50
o FFAL = () 15
WAL R (V) E BE) 35
ol (Zn)  WIFAIER(RE BE) 250
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H Qe NFAE U K332 08 71F AT
Aol AR FRPTE Felteish 4P HAR AAEZ AT Yok A B

Aol M &= AEeHdA FRE SwHs] e Beztgdo] o] FojA 1975d =

a 2

2 gl AAolth @A 4o F4H8 wiAE U FAEA(RATES)

& w(Pb), 7L=H(Cd), F&(Hg) F Hl&(As) 47HA & v Ath(EE-40). Hol 25

AR EoR T4 88752 3 ppme® FEutel A ZEujgALE 3o

10 ppm Xt} 1/39] 5oy 7t=FS 1 ppmo2 -2yt Fak8 mgis 7|+

ppm¥} FAgFolth W49 Aol 2 ppmeld o= $-Euiete] 7]ehel At
& o7& WlgALE 715¢ 10 ppme] 1/5 FFolth. AN LS H

g AR W el d F8TEolnR deeEo® Fof & Fojr

b
o,
Oﬁ, —
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38 71& d3(20069d 12€)
(ppm)

71&

2.0 °]3}

R CERICES
chgol 5 A8

2 AR A

1.00]3H( A &4 o,
thedo]F 2 A X
sya)

i)
=

¥-42. FA

%%%%
A== 7T
25 A€
(Ao @ FWolF(HAxE, <
W, A, E@EF, ”ﬂﬂ
, 23], AAEE], S71%

oe, 2RLLHQ

L
s

= L

FEAT A, =
Bdotd, 71EA, #8,
gof, vaute], A7)
=g, SRy,

KeRsi|

ey (A ]iLOH geh) 5

7O AAS AR, E U], EnE
of, =HEel, Frkgel, ZAA, AMA, AR, WA,
A, g, T, Aud], &

2)

sA o, Exvke]
s Akof (o] 7 - 35 - AAF), FFol, ¥

2.0mg/kgolst O A4,
JEATARER 7|5 1)

Via=R=s

2.0mg/kgolst O AFAEZ 715 o)
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2) = A2 E7+4 (CODEX)
TA A FEQA7FFEAO)}E AARAZ]F(WHO)ANA = A A7 2158 okA

SHAl Am|etal I Al AE Fool o] A= AR HI TR HE] hHd
AE0 TS FEOE WE £ JEE 19639 FANEFAALINE FAsa
o] 3= T FAAFTFACODEX)F S Hafsto] A A7 4% oA FHE
Aot wgsta Jrt. FA4AEFFA(CODEXY Filsas 38 7o+ o=z
H22(As), 7F=H(Cd), H(Pb), F2(MEF) B F4lo] lom, o] & F4s W
e g FES FFEH(CD), $(Pb) B F(EF)e] St ol gk FakE Ul
Faleas 8712 1-437 2k StEE(CDY 45 dAEEAR 1 7]
1.0 ppm 2.2 AAE Q1S ¥ ofdFol HalME HAF ] A o T H

1}
ol 25 0.2 ppm &= AAHo] glo] f-yete] ARG Fstd 7ES Tt
ALk F(Ph)Y A= 1/10 522 s @A AL o] gk

o

E-43. FAHEFTEAY FAE U F3l S5 F871E (ppm)
z % 55 N
A=t AAs= 1.0

At e s 0.2
w Haol 0.2
3 2ko] 0.2
ol i 0.5
244 ol F 1.0
37 %) 1.0
Fe (MEFe)
A}o] 1.0
FAA] 1.0
23] 1.0
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3) "=

M=o FAHE W frele e s &R 8ol #e wele vl 24 °F4 (United
States Food & Drug Administration, USFDA)U] 21F<d 3} aqle] el &
2]3+ AlE| (Center for Food Safety & Applied Nutrition)ol| A @33t o] 7 2 4t
' U e E #s AE=HEFEISH AND FISHERIES PRODUCTS
HAZARDS AND CONTROLS GUIDANCE)S ®lgo= 3stal v offF 2 4k
=W 3l TEE 88 dERo2E H(Pb), /F=8H(CD), UAND, 25(Cr), HlA
(As) B Fe(dF)o] o §87+2 F-44¢ Yepdileh J(Pb)2 1.57
1.7 ppm FFo2 S-Eyete] A1} tha W FFEeln JFEH(CA)S 3.074.0
ppm O = °F7F = AAEH Utk Syt = AARERAA AL ¥l Q=

H] A (As)E 76 7 86 ppmz 1 &8 7]Fo] AAE o 9t}

¥-44. v=9 FAE U FallFES5 d87E (ppm)
z 5 = 5 T
Edpanss 1.5
W
=, =%, g, =2 1.7
7 3.0
AR=R= .
=, =, ad, =70 4.0
FApdss 70
YA
=, =%, ug, =0 80
FApdss 12
aE
=, =%, ug, =70 13
7t 76
H] &
=, =%, g, = 86

1.0
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4) EU(FH3FAD

EUS 4= W Falleas i 38 #3 #el= 935 (European
Communities)ol A Tagt 2% ] 54 od=4d AW 38§ 7|Fol &g #4F
(COMMISSION REGULATION (EC) No 466/2001 of 8 March 2001 setting
maximum levels for certain contaminants in foodstuffs)& ¥l o = &}al Qlth

7 R AR fE SeE 518 FRoEE J(Ph), /FEE(CD B F2(He)

o] dom &&7|FES F-459 Ak P& 79 AF 02704 ppme=E -2t
gEte A AR Jor, A AEitAde $9F ol v=e A
Htps W 7S 7 A ok 7hEEe] A= 0.0570
gh, vl=g, FAAEA A A Buh A% ol

5) &
A2 F=E W FlTas A 88l #g #eEl= Japan External
Trade Organization (JETRO)elA 2004\ 4<¥€o] wsi3lt Specifications and
Standards for Foods, Food Additives, etc. Under The Sanitation Law-S &2
2 otal ok ofF R FAEW FlTES s8UeS E-463 2o AR
A F2(Hg)ol AFevt 1 AgS Fi s ¥, 2 dTolA #Esta e d

Hl 2, ZhEg, gl e 71e2 o4 AAH o] A ekt

rr

’

6) Aot

Nyt F4HE W frellges 2 88l #3 el Canadian Food
Inspection Agency? Fish Products Standards and Methods Manual ©] YEt
CANADIAN GUIDELINES FOR CHEMICAL CONTAMINANTS AND TOXINS
IN FISH AND FISH PRODUCTSE Hlgo= stal Ut} offF 9 FAik=
3 o5 8 FHRore F2(He), #l&(As), H(Pb)e 37HAH 387|F2 &
—47¥ 2o} ¥ a(As)e] Aol 3.5 ppmel™ H(Pb)> 0.5 ppm &2 -2}
o oA w2 7EAE VALY o il sFolgts dolile ofFE AFe] of

d 7bEAEE Ve R st lo] g ot of§ Jhed Ao Helth

Jo

fz

il
o
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H®-45. EUY F4E W 73 F55 3& 7€ (ppm)
F % 5 % 1=
o} 79| 7HA -4 0.2
Vg, =, Zol, 5o, 1T, AojE, s, tFo, XA '
7Fgoy, &, o], s}, o, gojE, o, tFo], gX9 754 0.4
w(Pb)
olml#|F (Brown meatS 7}z A A 9)) 0.5
o] ) 7| 7 1.5
TR AL 1.0
o] F{9 71459 0.05
Y], &, Zol, 5o, 15, Ao, Fol, tFo], FxA1<) '
T = B(Cd) 7hge], &, o, o], 159, g, o, thF], X9 AR 0.1
o] ) 7| 7 1.0
FEF (WG A9 1.0
FAHE [, o} A (Lophius species), A% W 7| (Anarhichas lupus), 2~
(Dicentrarchus labrax), Blue ling(Molva dipterygia), 7VeF3ol(Sarda sarda),
oy (Anguilla species), Emperor %+ orange roughy(Hoplostnthus
atlanticus), N7 Coryphaenoides rupestris), X (Hippohlossus hippohlossus),
A X (Makaira species), 371X (Sox lucius), Plain bonito(Orcynopsis
unicolor), Protuguese dogfish(Centroscymnes coelolepis), 7} 2.2 (Raja 0.5
species), redfish(Sebastes marinus, S. mentella, S. viviparus), = %]
(Istiophorus piatypterus), 22| (Lepidopus caudatus, Aphanopus carbo), 73]
(RE 3), 1% = v A (Lepidocybium flavobrummeum, Ruvettus
pretiousus, Gempylus serpens), A3’d(Xiphias gladius), A 2 3]
(Thunnus species and Euthynnus species) &= A 9]
T2(Hg)
o}A(Lophius species), WX % W71 (Anarhichas lupus), W 2~(Dicentrarchus
labrax), Blue ling(Molva dipterygia), 7Ve}8o1(Sarda sarda), 1(Anguilla
species), Emperor ¥+ orange roughy(Hoplostnthus atlanticus), ™
(Coryphaenoides rupestris), @3 (Hippohlossus hippohlossus), 3 X (Makaira
species), AXZ|(Sox Jlucius), Plain bonito(Orcynopsis unicolor),
Protuguese dogfish(Centroscymnes coelolepis), 7Y 2.8 (Raja species), 1.0

redfish(Sebastes marinus, S. mentella, S. viviparus), =M X (Istiophorus
platypterus), ZX|(Lepidopus caudatus, Aphanopus carbo), 73] (e %),
5o = A (Lepidocybium flavobrummeum, Ruvettus pretiousus,
Gempylus serpens), A3l (Xiphias gladius), M= 2 F2(Thunnus
species and Euthynnus species)? 7F215-¢
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¥-46. dE FAE Y 73 FF5 & 7E (ppm)
.__E_'.

T 7 = 7
ARG} BT (5 0.4
O oRe e (lae) 0.3
T
AT, AL OF 2 AT, AT 2
Aot e 2
¥-47. AUte F4E U 73 F55 38 7E (&$1: ppm)
5 ] 71
o R EO]F (A X], Ao, fresh/frozen Zx] A 9)) 0.5
H] 2 ofF &9 = 3.5
W ofF @9 = *0.5

7 3F 2 wEA=

S5 wAdEe ik o felgas A sEel #dk #e=FO0D
STANDARDS W CONTAMINANTS AND NATURAL TOXICANTSZE njgo
2 3ta ok ofF % FEU feleed S871Ee 1-473 2o daddE
o 2= HA&(As), 7F=H(Cd), F(Pb), F(Hg)o 2 F 47FA7F AA = 9o
M o] F A9 HA&E 2 ppm, 7F=F 2 ppm, & 0.5 ppm &=, H[A= -2t
qrE ddEdERoR AQGE] QA Fow =g FAdFE, W 1/4 o]

o,

)

&
B

rlo
—
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AE W Fel FEE 38 V1€ (ppm)
z 5 = 5 T
4245 2
o 2
78] A
oA A 1
e =7 (2-&7Hs3gh 1
7= 5 (Cd) AAF(=, 7Fen] A9)) 2
S is 0.5
$(Pb)
oA A 2
o] 5, o] FA)3¥E [gemfish, billfish(marlin %),
southern bluefin tuna, barramundi, ling, orange 0.5
roughy, rays, all species of shark:= A]2]]
+2(Hg)
gemfish, billfish(marlin ¥3}), southern bluefin
tuna, barramundi, ling, orange roughy, rays, all 1

species of shark
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A4d2aE

1. o7& AR U 359 A ESe), HIA(As), EPb), J}
TEHCDHY A& 2L

2 Foll el s adel gish HHA HVWHE T2 SA44E AyEA H
7} H, Ao 2= Q| AEEH A& E o] ot A (Safety facotr approach)

I H ol AREeEr] AR A A 9143 7 (Quantitative risk assessment) =
A& H 7ol th(8F, 2008). 53] 9131 7FHRisk Assessment, RA)E 1995 F-E A A
FA7ITHWTO)S] A B AEdxzxe] A& w3t AAESPS dA)dA A
A=, 2005). o]& g fs)FE k= ]UA]

N A A FAL F AES Pt

o %5, 2008)0181 % AANBAE A 4BA) BAL AAA Hid AA 0 54
22 st 94 AN, CAEARL HAPALE B3] ATHY

B

olelgh {7k AA =l AF kA o] =9 =l o

g AE7ES AAE] A% WR B dAEA AR QLo w(H, 2006), =]
M= FAAEFTA L3 (CODEX) A 43 AEH7H, AFdE4d, 84
sEYdE T2 AMBEIIE e A e AEEE AR
3 7S 9dsts WHO/JECFA(The Joint FAO/WHO Expert Committee on
Food Additives)eh= A7k 15 Edo] &gstal glvh. o]# 3 WHO/JECFAL

el 2ol tigk 714 Al faHE7F 2L Q1 EHC 70(Environmental Health
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Mgl glslacel vl FHBS sho] WMEAIRY UL Y 5 9
HolA ool ek @ 4 ek et WFAE el fsezel E FH
el A HERAANE 2t ARTPANAY] AEHAOR o)A Bl ns
B oglom, MEAE el ST ad] tek Bkl e Axht meo] e
583 AFs T YA @k oleld MR WM el AR Pl BF Pt
§7179 MYe BE ASZER e A4S Fust o BEAYE BT

aL ol g fsfzdel hat Wb Aol tisiM SHE A ek = Aol
Eil

rr

o
il
ol
o
4»
%0
rlr
do
:(u)L_';
o
N
X

et Aol ol A E sl de] A 1 /1E
o Aart Bastel, ol SAslWsE A4 EF A998 (CODEX)A 19954
FAO/WHO AE718 ool AAe Rae /5o $8atn 19-33 2o 4§
g 4 glvh.

( O #8848l (Hazard Identification) W
\

‘ @ =% 7HExposure Assessment) }
\/

( @& -3 H7HDose-Response Assessment) }
\

{ @9 &ld 524 3H(Risk Characterization) ‘

v

FIEA U AR U d87)E AA

ad-3. FAEA A ALY FETIES AAT AN ZL(D)
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2. o7& WA E W FF5A AHESe), HA(As), E(Pb), 7+
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of 2y EE MFAER AFSFEAS Beode AR Wl S5 oA i 45
of Al S MA 5 JdoH HwitE W 55 el £AVE Ao
b 2AE 4 Atk FAO/WHOS @ 2EF3H7HE
AE9 Y3 Joint FAO/WHO Expert Committee on Food Additives, JECFA)o| A +=
Susd o] AU FAEH 5A4S fFEste Edo disiA FBFHAEA S
(Provisional tolerable weekly intake, PTWDS AF&3le] 71 29 =S H W3S
AAskar drh(e], 2004; A 5, 2007; 7 &, 2007). = AT A AE GA &} =
gEee oA Ul 5% FHF 20050 % NG LFRZAA TR I A e 1Y
dxet 2ujEete] 1Y 19 A4 AZFS S MFAEE o5 929 29E
gte] PTWIE 4b&E3dte] CODEXelA #4sh= PTWISL vl
ojgk vl &, o, ZhEFANAE B PTWIH 1% wvhS vebda gle], A3 A7t

>
ucl
e
fu
2
10
2
L
oX,
=
=
Sl
2
N

I

E-49. g, Z9EF oA W AE"E TE5EY PTWISE FAO/WHO #%

& PTWIZ}e] Hn (F$] : pe/kg/b.W)
A g H] & W 7tEH
w A 0.008 0.039(0.26)”  0.010(0.04)  0.008(0.11)
PTWI? 2

o 0.002 0.030(0.2)  0.001(0.004)  0.002(0.03)
CODEX®

5 = 15 25 7
PTWI

() © CODEX®] PTWIC| th& u]&(%)
PR AFARFECTWD = A%l F5% T (ug )x 49 19 19 AFAAR () <

74/749 19019 Hat 5FAI(60ke)

:AEE 07 g (2005 S AZ; JUFAL B, HAEX 7SR
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¥-51.

HEAEE

T8 ¥4

23] B2

HdojA Wl A E(Se), Hl

N

(As), 7t=5(Ca), ¥Pv)Y A5
A 25 (Se) H] &~ (As) 3 (Pb) 7F=5(Cd)
Hj AL =
1.54+1.19  0.5840.46 0.08+0.01 0.55+0.33
(ppm)
5B o] A]
0.11+£0.03  0.28+0.11 0.0740.06 0.06+0.03
(ppm)
FEAF 0.007 0.483 0.875 0.109
Hj AL =
0.99+0.01 0.44+0.16 0.15+0.17 0.69+0.27
B (ppm)
)
& B
0.17+£0.03  0.37£0.13 0.01+0.01 0.02+0.01
(ppm)
FEAS 0.172 0.841 0.066 0.028
(] A/ EALE)

F-52. FF ¢ £ o7 H&(As), 7F=E(Cd), E(Pb) FFFH FFAT

a5

= *

(ug/t) (mg/T}zg) sEAT
H] 2~ (As) 1.07x£0.87 0.048 44 .86
ZF=H(Cd) 0.34£0.36 0.013 32.24
W(Pb) 2.97x7.59 0.091 30.64

b, A, Aol 5
(0] /30 %1,000)
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2t o7& HiFAIR W FEEY AHESe), HIA(As), F(Pb),

ZHEE(Cd)e JA3&7E AA
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7} 0.26, 0.2%% YEHHAL glow, dar]E o
Al fF7IH &7 obd o Al isiA R EkaL lo] Wkl ok AE kAol

7, olF+E 2 ppm,

ki
N
[N
2

s
N
1o
BN
=
il
g
rlo
N

y

5, 2007; A &, 2007), dHtH oz AFE Fo gfFE HAa S gFiEo] {7
Al FEldl Aew g & 5, 2006). A% W FriEael o3k 545t
&

tosbgE A4Ea Qo] $85 Alnde 8

AFEHE 1 ppmoldo] A=A 7|EF A= 25 1 ppmostE A= oH, of
BT TS A 2F 2 ppmelshE AEUAL. 53 FUA o] 1
Q3w He FHFE et golE

=
42 Aged= e Y BN wAl A

ru
>
>

Hom
>
&2
i
R
X
i)
=
L
ri

_90_



o

0

N

AL

¥

AR 5ok webd B el

)AO

53

A7} gk

=1

4 &

T

-

5t

°

ol

)

h

o

SN

P
T

1.

[e)
18 7|22 5 ppml

[}

g

e

4 ppmOl.Z A
)

AEE

1

o
H

o] 78

-

s

=5 U ol A

S ) AR el A SR FguEs o

S

W H & ol 191914 Aol 6.49 ppmo® KHiHal glo] EURT o &9 AL

Ok AFR(2007) 0 9]

fron!

HH

gk Zoj

aFof of

7

S
=

N

€

]

=
ol
A| A 3}l

w1

7P ol

o

IR

=
RS

<]
St 7}
i

°

5871

3} 77
Ho], ojgle]7}

KeR
T

a

N
==
=4

Eeto] Z+7+ 0.04, 0.004%0l

of o

o] kAt 4= QITtH(WHO, 1997;
=7} 2.0 ppm©|
o
-
.\ﬂ

= A WelA s
f

el o] =9 387

o

e CODEX 7]

2417k HEH of

[e)

)¢k =
=

A

U

0.2 ppm&] 7} 4

1

1

AQHRA A ME 0.2 ppmol At

}

h 8

%0
P73t ] al
ZFell

3
x|

[}

st I 7S ®F

ol mjdE ™ thE-Z Wl x| o}

3

=, 53] 0.2 ppmo]

1

=

=

],

A3
PTWIe A %= CODEX2]

°

of oj
Hola 9low CODEXelA]

A

7}

1}

=

3) = (Pb)
A =, 2005).
FolA A g, zyEee] 47
% 0.1 ppm ©]

¥ e Bzt
(Pb)& A%

ol
&

v

)
o=

ol

_91_



sul-9) o] AR o 9ol §Er]ee = 10

5 ppm, Y& 3.0 ppml 2 AL o F=E

Auo] vk =W 478 3Abele] |A, xdEe wiPALE W
7247} 0.08, 0.15 ppmoZ IFUE B2 EUS d¥9] F&7|EXNRUE A4 @+ 3t
& YERARLAL, o R AR He] HEFE aielite] 0.75 ppmo2 7}
d Ee FEe UEd a9 J8IEARY AA @ Ao yewt o
gt B AFeME @ AFE MFAE Ul 3o FE715S 10 ppmell A g
3 ppm FE7HA AAsE Z EAE ¢l Ao welt Ty 3§
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StAY ZE3 ZaS AsA7= & @39 2A S ¥R (Sorensen, 1991), 7=
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EUAdA = o7& migAtsel dis] Be= Ayt &1 54 AlsdY 45 2
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ok el s o R =R 872 2.5 ppmoE AAHE ] glo] HjFAlR
HE =2 7|25 YeERAIRE oA AMEE = oS AlQjstal Jdom, o
oA o] A9-= 2.5 ppm=E AL vk s FFAH-(2007) o sk

ZARSE 9] ol 6709 Ft=F 2 0.55 T 6.73 ppm
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¥-53. FU-9] FAE W AdEg, &, Jl=E, b4 e aFAEE F
23 gx, z=ygEg oz W A#HE(Se)HlA(As), F(Ph), T=FH
(Cd), HT i (ppm)
A5 (Se) H] A (As) W (Pb) 7F=5(Cd)
=] - - 2.00]3} 2.00]3}
CODEXY - - 0.2 1.0
] -2 - 2 )86 A1.7 A4.0
EUY - - 0.4 1.0
%%4) _ _ _ _
TN - 3.5 0.5 3.5
T, FAN=Y - 2 0.5 2
=k 0.114£0.03  0.28+0.11  0.07+0.06  0.06+0.03
Zy 2 0.1740.03  0.37+0.13  0.01+£0.01  0.02+0.01
D 7lERS AASE, g Zadd, 95, AR
2) W, =R, HlA& E% A72EY Z 2, ug, 27 1%
3) W =R BF ojFe] AARsh oujslF, F5 A)71%
4) omt A%
5) H &, ¢& o]FuulEE J)F
6) Hl2E F7iH| Loy, fH2, ofF, AAF, sxF ES|E =S o+, 7HEHIE A

T AAF, H2 AFIE
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¥-54. = 470 At 9X, =HEH wlgAE W AElE(Se), Hl2(As), &
(Pb), H=E(CD)Y Ha I7FF -9 wigAE W 5 871E

(ppm)
A5 H| &~ k=) Rz
(Se) (As) (Pb) (Cd)
=] 2 10 10 !
(o578 A9
w] = 2 50 30 0.5
EU - 4 5 0.5
SIpcE - 7 3 2.5
H A 1.54%+1.19 0.58+0.46 0.08£0.02 0.55%0.33

9= 0.99£0.42 0.44%0.16 0.15%0.17 0.69£0.27

5) o7& WFAE W A E(Se), Hl&(As), H(Pb), 7I=&H(CDHE &

71 AA

=il wigAbE W AddlE, |, Ve, 7hEEe s8TIES Satol ofghe
At el 1 7lEs w50l HEsta jlen Fedee 548 1Y &
o]

=
o]-& BFAL= S FE7FES FF=EF AR A9y
o]

AA| etk
B ATl o7& MEARE TET JAek Y= oA Wl Ay, H
2, 8, 7tEEY 3RS ol 28 w9 FabkE Wl sl8VIEs ek @

kow, 53] IFAFIAF SEFPTWDE Sl WHO/FAONA AAIG 2
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