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ABSTRACT - A total of 120 samples corresponding to 12 categories of dried processed fishery products distrib-
uted in Gyeonggi-do were examined for radioactivity contamination ("*'I, '**Cs, '*’Cs) and heavy metals (lead, cad-
mium, arsenic, and mercury). One natural radioactive material, ’K, was detected in all products, while the artificial
radioactive materials "*'I, **Cs and '*’Cs were not detected at above MDA (minimum detectable activity) values. The
detection ranges of heavy metals converted by biological basis were found as follows: Pb (N.D.-0.332 mg/kg), Cd
(N.D.-2.941 mg/kg), As (0.371-15.007 mg/kg), Hg (0.0005-0.0621 mg/kg). Heavy metals were detected within stan-
dard levels when there was an acceptable standard, but the arsenic content was high in most products, although none
of the products had a permitted level of arsenic. In the case of dried processed fishery products, there are products that
are consumed by restoring moisture to its original state, but there are also many products that are consumed directly
in the dry state, so it will be necessary to set permitted levels for heavy metals considering this situation in the future.
In addition, Japan has decided to release contaminated water from the Fukushima nuclear power plant into the ocean,
so there is high public concern about radioactivity contamination of food, including fishery products. Therefore, con-
tinuous monitoring of various food items will be necessary to ease consumers’ anxiety.
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2 {7HEE, olo]2AYFE 50 Bglkg ©lah, 2 & B
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Materials and Methods

A=Z

BoAFoA = 2020 3€oA 11€71A] 7124
HEA FufjE ALY, T Sl g4 gEEE 2
g °1E1Li°ﬂ*1 5 U AFE F Ax FAHA
FE ZF 120108 dFeR Stk Al5S] FEEEE 3
=7 4021(‘319%, oAl &, A ZE 107), SR 2071(&3N,
33 7F 107), R 307 (E A, S, WMol 7 107), &
A7 207 (_OJJO% 571 78 107), A2 A1 107182,
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AEFL] 7 2 AAE Table 13+ 2t} Sk A3} =
WAk A Ze] Bl E 3] U AlFe] JS A A T
Ao, R E AFL UAFE 100%2] AEFo= T A
= AF E A 2 Fue] AFE Eesith

AleF 91 A2

H}-*l_h(131| 134CS 137CS)

AEE AFsd AR dAEY 99 ¥Abe 5 AW
of met? 717 Pejo] A E= PYAks S8 L7 1L v

2]dlg] H]7](Marinelli beaker, External diameter 142.3 mm,
Height 140 mm, Hyosung precision co., Okcheon, Korea)
of 2tz FAsINAL, o]e]e] Age AEFE #47](Robot
Coupe, Ridgeland, MS, USA)Z Zo} & slste] 35T

SE5(H, 7IES, H&, 2
W, 7hEE, WA 24S 917 EEE92 ICP-MS

Calibration Standard 2 (Accustandard, New haven, CT, USA)
S 1% Z2H(Chemitop, Jincheon, Korea)>-Z <F 0.5, 2.5,

=

Table 1. Classifications and originating countries of samples used in this study

Group Name of samples Total No. of samples Domestic Imported” (n)
Dried sea mustard 10 10 -
Dried kelp 10 10 -
Seaweed
Dried hizikia fusiformis 10 10 -
Dried laver 10 10 -
Dried clam 10 4 China (6)
Shellfish
Dried mussel 10 10 -
Dried anchovy 10 7 China (2), Sri lanka (1)
Fish Dried pollack 10 - China (2), Russia (8)
Large-eyed herring 10 10 -
Dried squid 10 4 Vietnam (5), China (1)
Mollusks
Dried baby octopus 10 10 -
Crustacean Dried shrimp 10 5 China (5)
Total 120 90 30

“Imported products are shown as country of origin.
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5.0, 10.0 pgkg FE== 34(W/W)ste] AHE-stsitt. Al &9
AAE= AFFA A8 LAWY 9.12 H(Pb) AlEHE F
mlo] A2 o] LS mgtomd #HstE AR °F 02-05g
S vpola R olEE vesselo] AU3] FHs| 70% ¢
(Chemitop, Jincheon, Korea) 4 mLE 7}3 ¥, Microwave
(Multiwave7000, Anton paar, Graz, Austria)E ©]-&3}°] 110
bar, 260°C 27114 2027+ Zafstileh. a7t & Al
RE FRTE e 2289 W9 U vE7t HES
% )}

pu— T
A48] 3|4 (W/W)ste] AlE-g&olo= i3l
T BAS g EFEEY2 Mercury ICP standard

(Merck, Darmstadt, Germany)Z 0.01% L-cysteine (Sigma-
Aldrich, St.Louis, MO, USA) €422 0.1 ug/mL7} =7
At & =x27|A] HE 2t 0, 30, 60, 90 pL= H
sl 0, 3, 6, 9ng Y= ARSI

Iy

Ak A2k AE
7l(high purity germanium detector (HPGe), AMETEK
ORTEC, Oak Ridge, TN, USA)Z “JtH T8-2 60%, 23 (high
voltage) 2300 V & o o 4=A] 3l (full width half maximum,
FWHM)S “Co 1332.5keVollA] 1.95keV ©|&to]t}.

gule] uA] w8 2 & wAHl AR FFALS
k= 39 A Y (Korea Research Institute of Standards
and Science)oll Al A|Z2Fet 7hvbd W &% 1S (1071) WAL
5 QOEEFEAZ, Am-241 (americium, 59.5keV), Cd-109
(cadmium, 88.0 keV), Co-57 (cobalt, 122.1, 136.5 KeV), Ce-
139 (cerium, 165.9 keV), Cr-51 (chromium, 320.1 keV), Sn-
113 (tin, 391.7keV), Sr-85 (strontium, 514.0 keV), Cs-137
(cesium, 661.7 keV), Co-60 (cobalt, 1173.2, 1332.5keV), Y-
88 (yttrium, 898.0, 1836.1keV)S XT3, A|lEE A&
23 Aol met 10,0007 SH s Sg0) B
2HEyS BEAL 227l Gamma Vision (AMETEK
ORTEC, Oak Ridge, TN, USA)S ©]-&3alo] £330t}

WAy 2 44X A7 E7HsF = (minimum
detectable activity, MDA)E Currieol] 23] At H&E3H
Al X (lower limits of detection, LLD)E HI®HSZ2 AXFH,
AZe] FAARJ] FES AEste WAks EA AFE
Yel& 7ligelt™. B Ao s AETAA
34| (detection limit, LD)ol| WAls FEo) 93-S
&, AEE, ARSAAT T e A 23E Ha
E7FsEEE o838t WAaks e EA) o5 Akt

o, ol okele] ol elsh WEHATH.

271 +4.65 x

MDA =
exmx[xT

s =8

w, 7t=F, ¥l&E ICP-MS (Nexion 300D, PerkinElmer,
Waltham, MD, USA)E ©]-&3te] S48t om, &4 =
712 Table 20 YERARITE ¥4 NaCle] o] =&
AEY 7 ICP-MSe] E4] 7FA9l of=32(Ar) 7F=8} Cl
o] ArCl (m/z 75) BEIE Agsle] B9} H|S=3F Bl
< YElo] 7HdS dod F dor= oy 1HMs
AAsH7] 218 o2 Z(Ar) 7H2: ti4l dEYoKNH,) 7F>
2 EAI3}= DRC (dynamic reaction cell) ModeZ #4935}

$3% 55 BN, 158, HlA, 42

Foee #Aste AR oF 70 mge FHs| 7ML 8ol
Ao A2 A she 2% 71(MA-3000, Nippon
Instrument Co., Tokyo, Japan)Z =73}

2 7lEes 483 Hol
A HAS 53 A= 7ee=
shbstom, AFe] Fi FEFS FESH7I(MAL0O,
Sartorius, Gottingen, Germany)Z =743 &, = ¢-5d 738}
d FAVIETAEAL TRV de AE T2 TFHFS F&

alo] o}gje] Ao ols kst

100- A2 A =23 ek o
NEZAZEE —DZEABEE TR
(100- AZE FE3HF o)

324 {uN¥ds
zv% AAre] AESH(limit of detection, LOD)2} %

ZF3HA|(limit of quantitation, LOQ)= ICH (International
council for harmonisation of technical requirements for
pharmaceuticals for human use)ol| 4] A A3 B+-3-0] FF=H=2}
s} AgpAle] 71871e] 2AFRE b vl ol ek,

Table 2. The operating condition of ICP-MS

Parameters Conditions

RF Power 1600 Watt

Aux. gas 1.2 L/min as Argon

Neb. gas 1.02 L/min as Argon

Pulse stage voltage 900 V
Pb Cd As
Mass
208.977 111.904 74.922




LOD =3.3 x /S
LOQ =10 x o/S

o =The standard deviation of the response
S =The slope of the calibration curve

3] & (recovery)E =R TASFATAANN TR Q)
Z (certified reference material, CRM)Q &7}
(CRM No. 108-01-006) % & 7% %2HCRM No. 108-
04-003) °]-8-3tef 33] Wk ZAste] paiglon, A4
’d (linearity)> 7} ®F8&MS AHS FL=2 A £, 33
HkE =43l A A G (coefficient of determination, R?)
2 ZRlsint.

Ry =
o_u_‘l‘

SAXE

259 FAEA]S SPSS 18.0 (Statistical package for
social science, IBM Co., Armonk, NY, USA)S ©]-&-3}%]
om, A% FANENE FROl WE FFE BT A
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3 ANOVA test2 A A3 3 Scheffe test

=
g olgsto] A ASE AAlsk: B St Seelat
o] F=E %Ek X}OIE Hsk7] 913 T 257 ttests A

T P<0.05 =M Folde AA s

Results and Discussion

2 3|48 Table 3o YJeERASICE o, 7} H
AZ3AI= 22 00192 pg/kg, 0.0112 pg/kg, 0.0128 pg/
kg, 0.0004 pg/kg, A=Al 2H2F 0.0583 pg/kg, 0.0340 pg/
kg, 0.0387 pg/kg, 0.0013 pg/kg olRow, 2zt FF&5E
A3 wtke] AzE= ND. (not detected) #2383t

TEE 459 35 59 23 CRMOA AN G Q1

Wk e

Zroll thaked 2 93.3+1.2%, 7FEE 96.6+0.5%, B4 87.7
+0.6%, T 102.042.4% 3 %%% vepilen, 24

el A g, F1=F, HAE 0999 o)A, £ 0.998 o]

Table 3. Limit of detection (LOD) and limt of quantitation (LOQ) of heavy metal analysis and recovery of certified reference materials

(CRM)
o Concentration® (mg/kg)
Element (L]:go/ 12;) (L]:go/ lgg) Linearity Certified Determined DA
Pb 0.0192 0.0583 >0.9999 0.2888+0.0022 0.2695+0.0035 93.3+1.2
Cd 0.0112 0.0340 >0.9999 3.405+0.067 3.289+0.015 96.6+0.5
As 0.0128 0.0387 >0.9996 10.39+0.34 9.11+0.06 87.7+0.6
Hg 0.0004 0.0013 >0.9980 0.670+0.033 0.683+0.016 102.0+2.4
"Mean£SD.
Table 4. Radioactivity concentration of dried processed fishery products
Group Name of samples N P MDA rir:(gjes (Bake) e “K Range
Dried sea mustard 10 <0.04-<0.06 <0.03-<0.06 <0.03-<0.07 9.47-71.18
Dried kelp 10 <0.08-<0.23 <0.08-<0.23 <0.11-<0.40 448.11-9072.70
Seaweed Dried hizikia fusiformis 10 <0.07-<0.16 <0.07-<0.20 <0.09-<0.19 964.40-4152.50
Dried laver 10 <0.11-<0.24 <0.10-<0.19 <0.11-<0.24 240.00-910.18
Shellfish Dried clam 10 <0.05-<0.11 <0.04-<0.09 <0.05-<0.14 36.39-139.36
Dried mussel 10 <0.05-<0.07 <0.04-<0.06 <0.05-<0.09 102.35-222.61
Dried anchovy 10 <0.08-<0.20 <0.06-<0.15 <0.10-<0.16 77.50-470.55
Fish Dried pollack 10 <0.13-<0.18 <0.07-<0.24 <0.12-<0.24 56.16-1016.60
Large-eyed herring 10 <0.04-<0.18 <0.05-<0.12 <0.09-<0.14 235.92-352.01
Mollusks Dried squid 10 <0.04-<0.25 <0.03-<0.24 <0.05-<0.25 107.30-410.32
Dried baby octopus 10 <0.06-<0.14 <0.06-<0.10 <0.07-<0.12 135.96-260.06
Crustacean Dried shrimp 10 <0.04-<0.27 <0.04-<0.22 <0.04-<0.21 82.44-318.43
Total 120 <0.04-<0.27 <0.03-<0.24 <0.03-<0.40 9.47-9072.70

*MDA denoted minimum detectable activity.
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3ol AAATRY) 5 HERAUTE AOAC 7ho] =2fe1*02h
of mEH FAs A st ER Y o mE 35-E W
917k 9leH, 0.1-10 mgkg F&= W 3FE(80-110%)
2 <A 2124 193] (codex alimentarius commission, CAC/
GL71-200972¢ A AA|8H= 2244 (R?>0.98)7 H] TS
2 AFe 7] ke AS FRlE

W5 BE 24

ARl WAs B4 ATHe Table 49] UERIQIT, 2E
AEAA A WA 8F F shiel KT PSSO
o, AAEEALNA S U8, 4zt 9]

£ Zestedl AR Y], ARE 3o dE 5 s
F3] TEoR oy WA &1 B, ¥MCs, PCse B

F H2HE7FsEE(MDA) °olde] g Jerliieh o
Almh, &, Ao YK FEE o Hf{ B} slEfFelA Eot

=1 s 588710 294
e G AzxFHA ge FAHE wEl Ha, YK
(1460.8 keV)E.T} W& ouix]o] F F=7t EAsts ']
(364.5 keV), **Cs (604.7 keV), “'Cs (661.7 keV)S “Kol
ojgt Magtere FUtE HAPE/sEEI AAE &
AZF Ao, 28y 2 A A% HagEvs e WY
£ P <0.04-<0.27, ¥Cse& <0.03-<0.24 'Cs& <0.03-
<042 BE AFlA ¥ WA EZ9 HAHEHE
FEE 0.5Bgkg PITOE UENTE o] 2 ) AEFA
oANA AR 10,0002 78S = 1Bgkgel #=
S A e A S 942 Ao=E AdHEn

AT A%E wgoz ¥ o), @4 A% FAE
e

£ 7120 ATER s FAE 23S dehigont,

Table 5. Contents of heavy metals in dried processed fishery products

F AA g - BE § g
wuEE, 55 F9 Ax FARS AF YA BAmy
H e Aoz et aeu ARst 2aE 3

. Pb Cd As Hg
Name of samples N —
Mean+SD (minimum-maximum)

Dried sea mustard 10 0.019+0.010"" 0.122+0.070™" 4.628+1.179° 0.003+0.001*
(0.006-0.038) (0.032-0.221) (2.604-6.062) (0.0010-0.0041)

Dried kel 10 0.011£0.007° 0.029+0.013 4.556+1.782¢ 0.001+0.0003"
P (N.D.-0.025) (0.005-0.053) (1.316-6.380) (0.0009-0.0019)

Dried hizikia fusiformis 10 0.115+0.080" 0.274+0.139 11.838+1.838¢ 0.004+0.001*
(0.023-0.294) (0.037-0.448) (8.922-15.007) (0.0022-0.0057)

Dried laver 10 0.025+0.007%® 0.190+0.081 2.381+0.899 0.001+0.0001°
(0.011-0.036) (0.019-0.287) (1.264-3.905) (0.0005-0.0008)

Dried clam 10 0.099+0.041°"* 0.079+0.060 0.910+0.410° 0.005+0.002*
(0.060-0.169) (0.029-0.186) (0.371-1.454) (0.0020-0.0070)

Dried mussel 10 0.165+0.059° 0.197+0.102 1.38440.734% 0.004+0.002*
(0.058-0.236) (0.106-0.454) (0.423-2.842) (0.0022-0.0068)

Dried ancho 10 0.049+0.054%® 0.069+0.020 2.220+1.781% 0.013+0.013%
vy (0.010-0.194) (0.051-0.106) (0.579-4.907) (0.0036-0.0386)

Dried pollack 10 0.038+0.068™ 0.007+0.006 1.276+0.413" 0.011£0.005™
P (N.D.-0.191) (N.D.-0.017) (0.744-1.970) (0.0039-0.0190)

Laree-eved herrin 10 0.088+0.022°* 0.031+0.011 4.313+1.881° 0.023+0.015°
ge-ey & (0.063-0.123) (0.017-0.058) (0.745-7.605) (0.0069-0.0585)

Dried squid 10 0.082+0.096°* 0.045+0.023 3.804+2.456™ 0.024+0.014°
q (0.010-0.332) (0.019-0.081) (0.541-7.583) (0.0147-0.0621)

Dried baby octopus 10 0.028+0.013™ 0.544+0.261 1.396+0.518 0.005+0.002*
Y octop (0.012-0.052) (0.209-0.859) (0.710-2.197) (0.0028-0.0078)

Dried shrim 10 0.054+0.031%® 0.731+1.176 4.857+1.290° 0.012+0.008%
P (0.017-0.121) (0.007-2.941) (2.616-6.936) (0.0025-0.0220)

Total 120 0.066+0.065 0.200+0.406 3.630+3.170 0.009+0.011

(N.D.-0.332) (N.D.-2.941) (0.371-15.007) (0.0005-0.0621)

“Number of samples.

“"Means with different letters (a-d) within vertical column are significantly different by scheffe test (P<0.05).

Hkk

NS means not significant.



M= Az AFel FAH A3, AFe] 5494 =i
AFol tror FFole ddFd o FiE7A S
M 2UEY & dart & Aolth

Az 332 3
MRS B FFE FHLS Table 59 UERAITE Fol

H @%k[(ﬁéﬁiﬁ%%i}(ﬂiﬂ ANIH]S 0.066£0.065
(N.D.-0.332) mg/kgS 2, A AXFAA F S 0.051 mg
kgS H<Ql Hwang 529 A Aot fAMA . F5E
ZE ATkl A 0.011+0.007(N.D.-0.025) mg/kgS = 714
w1, S3tol Al 0.165+0.059(0.058-0.236) mg/kgS 2 7Hg
=4 UEbstth
Fh=g-o] Hit S 0.200+£0.406(N.D.-2.941) mg/kg S
2, F5H2 = FeolA Het 0.007+0.006(N.D.-0.017) mg/
kgl & 7Hg ka9l A H 0.73121.176(0.007-
2.941) mgkgl 2 7P =7 UEitoy, F50 e
o]l Zpol= fIATHP>0.05). BA F2vtet T4
TEE 7IEdAM ARG JF=E2 1.0 mgkg ©lstE
YEIL o S AF F 2 ARS- B AFe] 7]
R oF 38 = =S 2941 mgkg, 2.884 mgkgl E
L}E}‘*E} SHA, A FFHe] FrE FEE AFHNA
A= e, Erﬂ W, d4ds o =
52 3l o, B AF] A A9
o JAE AXA F 7FE OE Jle
712 Kwon 5299 Qo oJshd Az Al¢-¢] wele
ol vlsl 7k=g kol 10v] ol =obe A4Vt
Nem, o5 ZARE & o A9 HEE EI3 AFol
1

2 =4 UgkS Aoz FHEY 28y Ax Al 4
S F5 oA HE F9E AR Re ol B4
=

AFete 297 BaL, Ae A Aole Hels
AFske 497t v 9171 ol FFolle olE LT

710 ARl dad Zow AFH.

v A9 FHa e 3.630+3.170(0.371-15.007) mg/ke,
2L 0.009+£0.011(0.0005-0.0621) mg/kgS &, tHE FF
Zofl Hlg] ¥lAie wg B2 522wl 9 YEE
t, ol FAEe 55 A vlavt 13, 7L
A bt 7] A Aol dASATH. B4
A 53] BollA Ht 11.838+1.838(8.922-15.007) mg/kg
o7 Fokom, o= 71EL] Ryu §99 AtolA Fo| A
E 7| HH v A& o] 3.6342.19 mg/kgoloq = AR

T o9 =2 SRS, FAHES 544 AFH A9 %
A7l whet vl 4 ghge] thEA] UERS Zle R F5F
L= S Bt R B i i = = L] o) Jd ) e
FolA 2/ AR %om, ol TXFHU 4xF

oA L gl ke Leee] 7 Ao} e,
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Fe2 gAE g et o, wigdol=
0.023+0.015(0.0069-0.0585) mg/kg, £ o1= 0.024+0.014
(0.0147-0.0621) mgkgl 2 A& = HwA =9kor} =
W FAHEe] ofFet AAFY 2 71Ed 0.5 mgkedt
H 23S o 2029] 1 A=e] W FFolqdth A8
7+ Fu5 oF I 23 7t=ES A |, HA,
22 B F54 gt a5 g sAFCE o4
o] =% =

YERY A TH(P<0.05).

o) [e]
ShES

¥ ot

x| 2 Fa% 8T

TP A AR TEE @%k% Fig. 1o el
Aok A5 AiA e E o, TtEE, HlA, 2o 3
o FFEHFEEFHERH S YA £7H01W z+zF 0.114
+0.057 mg/kg, 0.039+0.011 mg/kg, 1.016+0.497 mg/kg, 0.006
+0.001 mg/kgel 3L, YA 0.088+0.026 mg/kg, 0.107
+0.060 mg/kg, 0.840+0.374 mg/kg, 0.004+0.001 mg/kg®., 7=

B el ARt fre#Ql i}o]ﬂ 9191@(P<0.05). Olb Yoon

1 ‘F 143F 7455&%01]*1 f—rﬂl et 7AUrc & 73?‘2}
HeRH AT

g9 o, JIEF, ¥&, 2] Ha - sk 7t
7} 0.057+0.063 mgkg, 0.067+0.019 mgkg, 2.459+2.075 mg/
kg, 0.016+0.015 mg/kgeI 3L, YA 0.032+0.017 mg/ke,
0.075+0.025 mg/kg, 1.664+0.829 mg/kg, 0.007+0.002 mg/kg
ojgleor, e ol= SljAtellA 0.014+0.004 mg/kg, 0.052
+0.025 mg/kg, 2.183+2.269 mg/kg, 0.031+0.021 mg/kg,
PAFl A 0.127+0.102 mg/kg, 0.041+0.023 mg/kg, 4.884
+2.065 mg/kg, 0. Ol9i0 004 mg/kg® 2 Yestt a8y
2)9f Aol o] A Akt FYAE AFlA Fol A
2tol= H}\%}\E]'(P>0 05).

SUAE ApollM e, TtER, WA, e Hit R 7}

7} 0.068+0.037 mg/kg, 1.417+1.390 mg/kg, 4.480::0.888 mg/
kg, 0.017£0.006 mg/kg, FUAH 0.040+0.020 mg/kg, 0.044
+0.041 mg/kg, 5.235+1.611 mg/kg, 0.006+0.006 mg/kgl &
o] FoX F& FFR FAXHOE o3 2po]E e
A= (P<0.05), o= 719 AFeA FHAE Aol A
TR & o] wrhe At Ao, 7]
=] AFolME fFolF el Aol LT

AT A Ax FHAEANAN TS T2 Y

710l = Xﬂ% ¢l

ASTFE RS olglow, B

1% Ol ke FEes depi. 59 B 53
fol U1 A% B BE AEe qe Az
) eltetl, QA RE Sa8dld 1A JIEe 1
£ oItk A Ao oI5k, 4NN &
© WAL e AR, L0 M) Al 7
A FPe @ @ Aoz A douk, AERAME
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Fig. 1. Comparision of heavy metal contents between domestic and those of imported products. The asterisk marks a significant in differ-

ence by paired t-test (P<0.05).

T e o] Erhe A7 om0, 53] ZellA
T e o]l w2 Aoz A Qo)™ olg
g 7RAFME T e Z1Ee]l AR E] v et
A FFoe FaE T F Ve R ofyz F71v]
& = o]l A7t g HeloF & Zlow ATtHy,

ol& Htgo R 7|E HAE dEEolof & Aotk
T Ax W ALAx, 9%, 4% F
TS ol AL, olH7 Jhw Wl meEk FE5 2
A A=7F 2, £ QA5 AF A A e uh2t
ME gEGPD o] ke 54wl 7]Ee] At v
ZFol A vehvde= A odlle F

. A FRE 95 20209 A7)
=W f5 F9 Az FREAFE 1255 12008 F

ato] WARE(P'L, MCs, Cs) B FEE(H, THEE, H
F&) TS BT RE AN AA WA
N 5 skl “KiE AEEHNeH, AF A =E1L
B, PiCs, Cse H A2 E7HsEE(MDA) olake] e
UER T 240 Wit SR B AT AREH L3
i AEE B4FeHS W | 0.066£0.065(N.D.-0.332)
mg/kg, 7FEH 0.200+0.406(N.D.-2.941) mg/kg, BlZ 3.630
+3.170(0.371-15.007) mg/kg, 5= 0.0090.011(0.0005-0.0621)
mgkg °1eH, FikEoN FEE 7IEe] e AFe

A% BE A1F 4 ol tegeh. U AFH 5
P AES FEE BB, 209 ASEH A 5
o FFAMT 2159 AolE ERIATHP<0.05). £
AT A, HF FA A% FWIRAFANN WA 2
FEEE GAT $79 AOE VY, 4F F 5
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