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Abstract

The purpose of this study is to assess the effects of heavy metal concentrations in the blood and urine of the genera
population. This research had been conducted from April to December 2008, studying 545 residents of Dagjeon and
Chungcheong Province. Through the concentrations of heavy metas(Pb, Cd, Hg, As, Mn) in the biota samples and
questionnaires, the residents heavy meta exposure level and the influential factors according to persona characteristics or
lifestyle were evaluated. As to the heavy metal concentration in the blood and urine of the comparing region, were As and
Mn statistically significant(p<0.01, p<0.05). Blood lead and urinary mercury concentrations were higher in males than
females. The heavy metal concentration for each age group increased blood mercury. The concentration of all heavy metals
were higher in the drinkers than in the non-drinkers. Blood lead and mercury concentrations were higher in the smokers than
in the non-smokers, but the urinary cadmium, arsenic and blood manganese was higher in the non-smokers than in the
smokers. As to the blood lead and urinary cadmium concentration according to the food preference fish showed high
concentration. To clarify the factors affecting the heavy metal concentration in biota among subjects multiple regression
analysis was conducted. As a results, it turned out that as to lead content in blood, sex, age and smoking have influence on
the subjects with explanatory adequacy of 14.0 %. These results demonstrated that the factors affected the concentrations of
heavy metals in blood and urine. The results of this study could be used as the foundationa data for setting the health risk
assessment.
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She EARR] e akeklof A T A A
NEZF S e dEd 24 H7Y(2006)" 2 485t
At GF F2 AFS A= 100 L& 34 A

(0.2% Triton X-100, 0.2% (NH4):HPO, &)
800 pLof] ¥ar &t 3, A= 100 uL & gof A
2351911, S% YAS3ET A (Atomic Absorption
Spectrometer Graphite Tube Analyzer; AAS, Perkin-
Elmer Model AAnalyst 800)& ARE-35}o] 283.3 nm
ol 4 BA5HgL.
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BRSOl 257 mLE 7Hle] HF BAA RS 24
1A, AAETEFA(AAS, AA-7000, Shimadzu,
Japan) & ©]&-5to] 193.79 nmof4] E5 Pk 0.1
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Table 1. General characteristics of subject
- Dagjeon Chungnam Cheongbuk Tota
hi
Characterisics Number % Number % Number % Number %
Gender Male 38 239 59 255 56 36.1 153 28.1
Female 121 76.1 172 74.5 99 63.9 392 71.9
<30 8 5.0 0.4 11 7.1 20 3.7
30-39 20 12.6 52 15 9.7 47 8.6
Age 40-49 23 145 24 104 16 10.3 63 116
50-59 29 18.2 50 21.6 35 22.6 114 20.9
>60 79 49.7 144 62.3 78 50.3 301 55.2
Yes 45 28.3 73 31.6 58 374 176 32.3
Drinking No 110 69.2 151 65.4 89 87.4 350 64.2
Past 4 25 7 3.0 8 52 19 35
Yes 19 11.9 35 15.2 20 12.9 74 13.6
Smoking No 127 79.9 185 80.1 120 77.4 432 79.3
Past 13 8.2 11 48 15 9.7 39 7.2
Vegetable 122 76.7 202 87.4 108 69.7 432 79.3
Food preference Meat 24 15.1 18 7.8 28 18.1 70 12.8
Others 13 8.2 11 4.8 19 12.2 43 7.9
vehd Zlo 2 A7k QS FassEete] W B S0 o]RolA tyaige] WvsH ol%
FEFRS Tetsr] flsl thefet 9 8.2 F o Shz Ao aggrtol A BiEE= g dFe=
T, SR e ARATE Yeifglck & e oloh 2 Aap) veht Aoz Azt 8%
Fojne] & &g upA A eherhy Sekat A4S FHEgo| i iz 0.719 pgl, F 0.643 gl

# 11075(69.2 %), 59 151%(65.4 %), = 89

(57.4 %) 2 Al A W5 && vpAA] gh=rtal §H

gt FRlo] &3 vpAlvkal SEgk =xlof vls) =7 vt

Euton, 349 A9 SAS oHA] Y=thal S5

3t A9 i 1277%(79.9 %), =4 185'(80.1 %),
T

o
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oA e FER BANOR foah Aol Lheh)
2ArKp<0.01). ARl T U wEH
MhEERs el A9 t7] ol Saisle) B e
W A0 R Uehree|(Kim 5, 2009), 2 A %
Ao Ao A9 Ale] SRR 2 mRen He

25 0436 pgL = A oA & == SAA
o7 {oJgt AolE YERHItK(p<0.01). Monzt
Song(1999) 9] ¢A-tof A et 3.12 ugll, A2 1.87
wgl, TRF 147 pgl, F4E0.94 pgl 2 2 AEE T
FETLEston] AR SR folg AolE
wolth FHEE BEO] A9 4 428 72 8l 7}
SRS TR RS Bl o] 7= 430 F
Qloleh= At 7h=go| dlo] B oA sk
7t 2 Ao 2 U FAE]o](Tsukahara 5, 2003)
T2 U BAA Y Bk sEA Y 52T =4
ZAPE QAEE 1 2 AL A ol A= i R Ao
Al =8 FEE U A9 9 EAIX A9
QAR Qe FFZ vH AR Ho A E
g 7tEE Tl 9 vE 4 2l adloju g o]
of thgt A7} o] FofAfok & Ao & AYZLE .

G 20 see i 2.238 gL, S 2.289
rgl, S5 2.362 pgL & FEA QoA 22 FEE
A OoH, DF 520 H9 T2 Q7o A
2 QI8 JaFE mAl= Ao® d#A Jletk(Kim,
2008), & Aol A= AR QIFE JRFETh= A
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A s soR Qs BHRAE DA FFE

H)zl A o= Kok

Q% H)A0] Ao o)A 36.698 ug/l, = 38.533
pgl, S5 36.579 pgL 2 FHA|Fof|A v F=
7 =& A0 & YEyt] v A &, 371, &4
& 5ol AR =T, Bl siiES] AH7F
s HAY TRt =4 UEhbs AR Hil
Z]¢lt{Abernathy %, 2003; Mead, 2005). =44 <
A5 s o]EA o] T Log 53] wEA]
A RT} o] 22| oA Foflt7} wo A2l A
EQF EobA] SEHA oA = UERt A o' whdE
o} €% wxtke] e o)A 0.777 pgdL, Z9 1.026
pgdl, 281,159 pgdL 2 B oA o sra
FAA = 73t 2fol & UERH §lItH(p<0.01).

33. HHANE & 534 sk

331 M8 534 sk

o) W2 559 71818+ =5 Table 3¢
Hep it 85 Ho s 1A 2.704 pgdl, o
/3 1.952 pgdL © & o] o Ht}t I5 o F=7t
=gon FAACRE [ogt AtolE YERHIT
(p<0.01). Min(2002) o] A-tollA 5 o s
’d 2.496 pgdL, ©1/d 1.898 pgfdL 2 H/do] =4 v+
Efton, B3t Ao o2 A 7te] EF H s s
Wi A 2|9 5 = A Hol|A] oAxpE e} J2Le] Hats
T7t w2 A0E iy 2 dArEael gxskch

Table 3. Heavy metd levels by gender

R AR e

=TT

(Kim 5, 2009). 'H49] 8% & 557} ol uict &
A ek 2L QI7EE ol ubAlsE] 604] ke A
%3)4] 2] o] 50 - 350 mg & w7 5o 52
o] AR o4 Mtk 2% %o o B ool £
sk oA glom, Al w2 4v)xd U
(hair, liver, blood )] & gafo] wxellA] ofxiu
o itk BaEm glof £ el auelA s ofe
o A7} et Aoz giekE. Eat o] whe
el Holot el oJek 42129l 127187k
Aol oluct B slos Uk saE]E sk
(Liou =, 1996).

8% 4-20] 45 W4 2.924 4L, o4 2.087 g
ILE oliuth PN B SEE xabEglon
B4 02 §olsi A p<0.0L). EAA Uut 4]
2 oo R 8% 4L % ES 2R AT U4 345
plL, ol 310 pgL 2 oI B FER B o
ek |53 RS Ko, olefet 5 Aol 4|
o 2 2@ Foloh AT S YA £
21 8 K24 zfole] 7115k Z.0.%(Ho, 2008) 43t
22l 2.0l vo] 22| Zfolo] g Gt B
PR CEREEE

Q= 7t=ES A 0539 pgll, o34 0.632 gl
2 Uehon], 8% 97k WA 0,951 ugdL, o
0.991 p/dL = A M} ool 71 Fort 5
29| Hol7}k =4 e AOE Uehgrh Kim 5
(2000)2] G ol FHR1S] BF W HES HAb

Number Mean + SD? GM" p-value
Pb Male 153 3.110 + 1.288 2.704 i
(ug/dL) Femae 392 2.269 + 1.056 1.952 0.000
Cd Male 153 0.859 + 0.826 0.539 0,057
(uglLl) Femae 392 1.036 + 1.027 0.632 ’
Hg Male 153 3.840 + 2412 2.924 0.000"
(ugll) Femae 392 2.707 + 1.776 2.087 ’
As Mae 153 53.197 + 35.686 40.302 0.267
(ugll) Femae 392 49.142 + 39.208 36.366 ’
Mn Male 153 1.097 + 0.456 0.951 0639
(ug/dL) Femae 392 1.118 + 0.467 0.991 ’

@Arithmetic mean + Arithmetic standard deviation

®Geometric mean
p<0.01
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3t Av} Gt 0.98 pg/dl, ojARE 1.00 pg/dl 2 o]
Atoll A =2 =5 Ve & AFAT] e
T} HISSSHA] =AM ST 8% B9 see HA
40.302 gL, 144 35.903 pg/l 2 FAJol|A] o Hrt
2 5 Ut ou sAA 2 fo3t Aol&
R A] oFdeh dinke] vt gl o= gt =
ARl A 8% 4= dAd 57.0 gL, o4 62.9 ugll
2 FolA & 55 UE 2 A5-E et dA]
3199 tHHsueh £, 2002).

3.32 ¢Ed 334 5%
Ao e Fu< 71wt = Table 4
eI, 85 F9] s 50 - 59404 2.426
pgddl 2 52 seads Hylon d7de 414

o2 GO AolS Ut 3lrip<0.05). BF W]

Table 4. Heavy metal levelsby age

Hz
Ry
s
AN

s
1o
il
12

504 ool agAkEe] iRl
o g 8% @ s=ol 9= VIR Ao dekdr:
8% 7I=w9] e 604 o]defA 0.656 ngl =
AFER FAHCR FofRt AolE YEIH
(p<0.01). A=ol| whef A 7H=4- ool T7hshe A
= AR 71k A ehs A 7154, FH

shalel 1A o] ofat Al &4 S} Thedol
9l o A} e e

tru

= A& Histo] o]e} 72
oltiLee 5, 1995).

3 529 Fee Aol wet $AHCRE 79

gk 2po] & H 3l 2 w(p<0.01), Son 5(2008) 9] A4

Age Number Mean + SD? GM°® p-value®
<30 20 2193 + 0961 1.967
30-39 47 2072 + 094 1.530
(ﬂggl_) 40-49 63 2401 + 1081 1.901 0.039"
50-59 114 2600 + 0955 2.426
>60 301 2579  + 1312 2.215
<30 20 0643 + 0753 0.380
30-39 47 0637 + 0597 0.359
(Ag/clj_) 40-49 63 0791 + 0718 0.544 0.006"
50-59 114 1101+  1.067 0.643
>60 301 1062 + 1029 0.656
<30 20 333% + 1381 3.003
30-39 47 3459 + 2279 2.383
(ﬂ':/?_) 40-49 63 3705 + 2808 2.552 0.000"
50-59 114 3717  + 2001 3137
>60 301 2532 + 1667 1.947
<30 20 43923 + 39306 33.474
30-39 47 45758  +  43.100 26.600
(Agli) 40-49 63 30919 + 27.374 29.969 0.107
50-59 114 53821 & 37377 42,903
>60 301 52237 & 30421 39571
<30 20 1359 + 0626 1.230
30-39 47 1087 + 0533 0.828
(ﬂzl(;]L) 40-49 63 1208 + 0517 0.958 0.150
50-59 114 109 + 0398 1.014
>60 301 1089 + 0447 0.982

Arithmetic mean + Arithmetic standard deviation
PGeometric mean
‘One-way ANOVA test

p<0.05, "p<0.01
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ol umw @ 40 mt

Bl =7 HobA 2
B it €5 Y12 304
2 57 vehgen, 85 vaes o

dAg

S|

go7 - Bl - R - AR - £

20t} 50Th 7=
Azo] F7H4E 425w Sobx|th 60t o]

A-Etet vt A= o
n|akol| A 1.230 gfdL
Aol et FAe

CEERIE b}FJrHJXl Qygfet. ol Aol w2}
2 Sl do] Anw 4]

o] Hrl= A3k

&) n2 Hl* 5o oaol] 2L U
g ol o|sojxo} &

2011).

333 8F &7 Foil O

55 5 Fol UE FH

5ol Lepolct 252 g
/dL, ¥] 257 2.049 pgdL 2 2

il §

P> i

L o
1| IJLJ

O

P%‘:EF%

& A7t

Aoz AztEHJang 5,

= Table

= 2415 ug

:vLoﬂ A

= vehlislen $AR o= otk Aol
E](p<0 01). Lee$} Ha(2011), Lee(2011) 2] o1to)| 4]

SFo] H] &

TR E S5l A
ol HF= s &

o ave 5y

SFZRT}

1=]
A

e

3T1- O

8§57 % W 3519} eltio] g
o 8% e o

[} =
== TEE

=R

=0 -t

3T O

e

ehgle.
RAom 24

ol asom wiEEe
o] 5=l 23t Al7]s Aok HilE aes AstAld
£ 9= Ao 7 HIEQItHBriganti 5, 2002). & &

ls 43]7]. JJQ,_a-l- 74 o7 /\H7L5]r,}

e Ao
u ) ol B
Ao EE BF T S 9]

0.592 gl 2 S5kl A yebsk=dl, ARk I+t
Aol vjAYgd e 5 70| hE 54
S5, Ao AR AdeiA FFE AAY &

A E2 edE Eqkolut WAX|RE I8l JakS nA]=
Aoz zANE| K Lewis, 2007). 2 ATLoA 7t=
75 A Sl =2 FEE UEY =
o F=9 XPOVP A Fom 2 24, 549
OﬂUL_ Hko 74 og o=g o3} Oﬂzsk = 7}5_“%
o) B2 S 111 A k2 Ao R Y7t d
2 £00] Erl oz 2792ugL H o2
2115 ug /L2 & ?LOM 52 TR TAKCR

gt 2polE UEHf It p<0.01). 0] =
Abgo] gliz Akl vlal @5 2 F%=7 o5k
= TEE o] o]= 4=22] metabolisme] FFFS 1
2 Ao 2 FFHETHKim, 2008).

Q% H|AO w021 38175 ugfl, H] &%
 36.191 pg/ll & H] S5to]| B]E| SFoA] S
FrE UERY ST A1) 2% ¥4 AH(Bae,
2012)of| A %= S5 - - ol I 5= o) Zpol 7t EA
How {ofgt Zpol& e ] oot 2 A--Ae}
2 Ao g AT 85 W] e o
o] H] S5t Hlgl 2 s ® SAX SR F9
gk 2po] 5 LR e (p<0.05). 41t iE-‘ﬂ 4S5
AR R Fogt zfolE Yeho] 5 - #7H
Fseo] FFFe vA= T8 aQloleh=s As
oFg 4= QIQIet TLeut op#| 2 wittat S of ik

&

[FIER 5= 257 0.628 gL, v] SF =
Table 5. Heavy metd levels by drinking
Drinking Number Mean+ SD? GM" p-value
Pb Yes 176 2.815 + 1.277 2415 x
(ug/dL) No 350 2.336 + 1.103 2.049 0.000
Cd Yes 176 1.065 + 1111 0.628
(uglL) No 350 0.960 + 0.911 0.592 0.246
Hg Yes 176 3.546 + 2.150 2.792 0.000"
(uglL) No 350 2.751 + 1.906 2115 '
As Yes 176 47.114 + 28.254 38.175
(ugll) No 350 50.431 + 41.019 36.191 0.336
Mn Yes 176 1.183 + 0.498 1.038 .
(ngdL) No 350 1.090 + 0.444 0.982 0.030

@Arithmetic mean + Arithmetic standard deviation

®Geometric mean
p<0.05, " p<0.01



A7} o] REG Agolnz B ATATE vhet
o WF WFeEet &% § - ol W2 AT} X
Lol 3 202 AZEIc,
334, 8¢ 7 R0l ME 534 s
9§ - ol T2 F24 715 HE SES Table
6ol LFERGIeh. 8% O] St ST 3.025 4
fL, ¥ F 1972 pgdl 2 FA2oI & S

2 BEAHOR O3t Mol LR rkp<0.01).
o] e e tio R 3 el EF H E
7 T A B w7 AR It (Noo, 2007). =
e FdFo] 571007 H]) miRki et 57H(1007H1]) o]
ellA BE  Batsert relohl ok Fe) oF
ol WolRlEE dE Y =L ZylE|= Ao R 1,}]:,]_
UH(Lee, 2011), T 4 =3t HF o F=ol 93
ulAE FR3 R8lof2he 2 o 4 ATk

2% 71EF BE B9 ol ot 94 2
20| Aokt 5o F=Ee Tl U7 A &
ol e gk sk A0 R UeiA glol(Bemhard
5, 2005), ¥ Aol A ol Belo] B 7=
57} 0] Felgol vjs) AR £ FEES B
o7 oL, ol 2 Aol} ekl ester. of

o] oliuTt FolEo] wou 2 AT iyt

5] B9 FABo] H& o4 YA} ot 25 7
S 527t fiaat ) FATI F 5 A
E*EZHFJE}
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2132 pgl 2 FALLNM A AR o, A A
o2 {oI5t 2jolE HATHp<0.01). 85 w4t &
% Wre) SEE FAT v] FALY FERjolt
A ko, 8.5 H|A0] A9 ] ALl w2
=S eI of2fRt A3 v] Fwtolet &
Aeka 7Ede] THs o] 9] e u] Fola
AN s=7F A dehd o= ddEiLes,
2010).

3.35. SMMSE0 ME 34 &
SAME T e S35 75 S5 S Table
7ol FERH ST BT 29] - S5 A, 7E
oF FAXCRE ot 2folE YERH 2THp<0.01).
AL Ao 3-43] ol A Fsh= o] thE &
oSS ) BT 520 vt FAH R R
S A 24K 9=d|(Kim 5, 2010), 2 -0l A
7|Ek g *Mg k= Abeto] 2etEo 9l

T e P
o B A DA e S0 Al
% HlA FES HlA ] FL SR of

T ol ols)A =Em(Choi &, 2010), E3H 4
A M 557} 2ol HaHO] oItk 4 2

O

=2 B sl tLiao 5, 2005). 12} oFR|7HA] AY
Al ol o] AgRzkgol HsiA A o= ehel
HR7t glow, a=F 54 Al AAlSAde HEl

UurA o A hAE HlAREe W Hoz

ZAE| It Nam -5, 2002). & Aol A 24k S5+
Table 6. Heavy metal levels by smoking
Smoking Number Mean+ SD? GM"° p-value
Pb Yes 74 3.276 + 1.335 3.025 0.000"
(ug/dL) No 432 2.336 + 1111 1972 ’
cd Yes 74 0901 + 0784 0626 0261
(ugll) No 432 1.018 + 1.019 0.621 '
Hg Yes 74 3.612 + 2.064 2979 0.003"
(ugl) No 432 2.859 + 1.994 2132 ’
As Yes 74 51.130 + 39977 37.480 0.791
(ugll) No 432 49.840 + 38355 37.588 '
Mn Yes 74 1.083 + 0.454 0.989 0542
(ug/dL) No 432 1.118 + 0.468 0.975 '

Arlthmetlc mean + Arithmetic standard deviation

Geometrlc mean

p<O 01
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Table 7. Heavy metal levels by food preference

Number Mean = SD GMP p-vaue
Vegetable 432 2489  + 1.208 2132

(ﬂngL) Meat 70 2704+ 1.149 2481 0.232
Others 43 2334 o+ 0.994 1.740
Vegetable 432 0993 + 0.990 0.600

(/zcgz:/(lj_) Meat 70 0789 + 0.732 0.485 0.051
Others 43 1248  + 1132 0.756
Vegetable 432 2854  + 1.874 2.204

(ﬂ};/?_) Meat 70 3917  # 2.601 3.051 0.000"
Others 43 3200 + 2.225 2.161
Vegetable 432 50220 + 37483 37.626

(ﬂA;L) Meat 70 49687 + 41643 35.633 0.956
Others 43 51.855 + 41150 38.483
Vegetable 432 1092 + 0.447 0.970

(ﬂZISL) Meat 70 0359 + 2820 1.077 0.105
Others 43 1229  + 0.597 0.921

Arithmetic mean + Arithmetic standard deviation
®Geometric mean
p<0.01

£ Mk fAEET 2R, olulF 55 47
sk 7ek gl FErt A et o R Bol
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5 9 ul4o) 0 wEUelo R ARt uteb
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Al F et vlarsmeke] ehAAol theh A1&529] A

T 2 o] adh Ao w wrkEh Ao
EPE 4% ° Tee 57 ASske didAelA
2.481 pgdL, 2% 71=F == 7|el &0l 4 0.756
rgl, B W T QaE Aoshs iRt A
A 0.970 pgdL = Yrepdth AT = wE o,
7t=, ] sl ik At okl HES R

2 F7HQ A5 Fel Hede vefshe Ao 2
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Table 8. Person correlation coefficients of heavy meta

Cd Hg As Mn
Pb -0007 01547 0.000 0.032
cd 0.020 0.206 0.048
Hg 0118" 0007
As 0.020
"p<0.01
3.5, CIE33H 24
WA= N W 8F S5 ol ¥F

e RUES %

o

kol
Egl‘El‘
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w9 A5 A, A%, SR SRR {2 4. 3 2
o FFE vAE 2Rl A, 8F Ha o _ .
L oggo] gare u];‘(]_‘: Rolgi LFERd ). Sartor 2 A= S A A3 =1 A
=(1992) 9] Aol w2 BMI, Bol&T) © A& & FollEd AejzAp oA 20081 4%-‘?‘—3 12
FE ARASe] 7}5 Eoﬂ JFagleoz a9 G i - SRR ZAFehs SRl 545
$7E8 SEL dgel oler by e goz  HIOE UE AT FIHEH C Ho, s )
Ueht ¥ Aol 7hoi Sre] dzo] qojgr o o or STl FE A S ANH.
FF= A 2 A7 22 B 2ok _

Pz 2200 g ofFo l.-_Eo” IS u|2|= 1L ZHAYE S55 s @5 9 T 729
Q8105 HoR008)] So|AL T etoto] o © 2,674 pgdL, 1.159 pgfdlL, 2.362 g/l 2 27)

o] G wlAL Below Lhetel. 2 ol /‘3"“‘1 o
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Table 9. Multiple regression analysis result

Factors B Standard error p-vaue R?
Constant 2.308 0.448 0.000
Gender -0.193 0.135 0.000
Age 0.126 0.043 0.003
Pb Drinking 0.089 0.095 0.047 0.140
Smoking 0.168 0.081 0.001
Food preference -0.044 0.081 0.282
Constant -0.461 0.390 0.237
Gender 0.128 0.117 0.018
Age 0.178 0.037 0.000
cd Drinking 0.093 0.083 0.049 0.040
Smoking -0.009 0.070 0.854
Food preference 0.063 0.071 0.147
Constant 5.987 0.784 0.000
Gender -0.244 0.236 0.000
Age -0.190 0.075 0.000
HO Drinking 0.023 0.167 0612 0.108
Smoking -0.008 0.142 0.874
Food preference 0.058 0.142 0.168
Constant 36.648 15.500 0.018
Gender -0.030 4.665 0.585
Age 0.095 1.483 0.033
AS  Drinking 0.045 3.301 0.346 0011
Smoking -0.010 2.802 0.847
Food preference 0.015 2.810 0.735
Constant 1.139 0.187 0.000
Gender 0.014 0.056 0.791
Age -0.071 0.018 0.110
MM brinking 0.014 0.040 0.763 0.016
Smoking -0.037 0.034 0.473

Food preference 0.084 0.034 0.059
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2. o wE a5 e 8% 9 94
2.704 pgdL, &4 1.952 pgdL, @5 529 A
4 2924 pglL, 97 2.087 pgL 2 FAoIH w2 &
=5 YER AL A4 2 2 721513 tH(p<0.01).

3. AFE TE5 v @ W T 8T V=

B st Aol uet FAH SR {3t AlolE v
ERJSITH(p<0.05, p<0.01).

4. SF F - A e 55 s e S5S
o] H] Z=tof| HlghA StollA =2 =5 UEt
wslon, 8% o, 2, W] A FAACE &
©]5}4ItHp<0.05, p<0.01).

5. 9o W S5 s 95 o 3.025 18
ldL, 422979 pgL & STl A v FATET =
= T2 AEglen SAHoR FofEkiltt
(p<0.01).

6. AT IE FEE e 85 T2 F
w0 A9 FAACR {3t AolE HESlH
(p<0.01).

7. 22 g3 Rt A S YERGL o, Bla
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