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ABSTRACT

We investigated the reproductive cycle of Corbicula
Japonica with its gonadal development by histological
observations, and the seasonal changes in
biochemical components of the adductor muscle,
visceral mass and foot muscle of the clam by
biochemical analysis, from January to December,
2003. The reproductive cycle of this species can be
classified into five successive stages: early active
stage (February to April), late active stage (April to
July), ripe stage (June to August), partially spawned
stage (July to September) and spent/inactive stage
(September to March).

According to ANOVA test, there were significant
differences (p < 0.05) in total protein, total lipid and
glycogen contents among months for all of the visceral
mass, adductor muscle and foot muscle. Total protein
content was highest in adductor muscle, while lowest
in visceral mass. There was no correlation in total
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protein content between visceral mass and adductor
muscle (p = 0.208). However, strong positive
correlation was found between adductor muscle and
foot muscle (r = 0.769, p < 0.001). In visceral mass,
total lipid content was the highest; it was 2 or 3-fold
higher than that in adductor muscle or foot muscle.
The monthly change was also most dynamic in
visceral mass. It decreased from January to March
(early active stage), and reached maximum in April
(late active stage). From May to August (ripe and
partially spawned stage), it gradually decreased and
then increased again until October (spent/inactive
stage). Multiple comparisons showed that total lipid
content in visceral mass between all of the adjacent
two months was significantly different (p < 0.05). There
were strong negative correlations in total lipid content
between visceral mass and adductor muscle (r =
0.687, p < 0.001), and between visceral mass and foot
muscle (r = 0.473, p = 0.008). Changes of glycogen
content were more or less similar to the changes of
lipid contents in visceral mass, adductor muscle and
foot muscle, except for April. In April, glycogen content
in visceral mass was over four times higher than that
in adductor muscle or foot muscle. There was a
positive correlation in glycogen content between
adductor muscle and foot muscle (r = 0.686, p <
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0.001).

Especially, total lipid content showed a negative
correlation between the adductor muscle and visceral
mass. Therefore, these results indicate that the
nutrient content of the adductor muscle, visceral
muscle and foot muscle changed in response to
gonadal energy needs.

Keywords: Corbicula japonica, Reproductive cycle,
Biochemical Component.

M E

QENAH (Corbicula japonica) & °)w¥} 7 (Bivalvia),
0% o}7% (Heterodonta), M3 & (Veneroida) A3
(Corbiculidae)ell &3h= Algo|uisizA 3=, =5, L&
et X l=d] (Kwon ef al, 1993), 53] $-ejuelelA
B Aoy 71499 AR A% (Yoo, 1976). 2
o4 7hx 89 Ada AY Fol APEHA|, 48R 5
& Zog Q¥ 2ue F/lR 3} ¥ Fo FE% dEH
A =72 e g ojgrhz o) 33 Fo7 ofF Ao| HA
3 A= Y AAeloh =3 HZ AP AFAE S@n
I A7 FA7EA 2esln glo] ¢o ¥ T AAT A
A de)s) g Bk ol AU} FoR FEHE
AR F83 JEAR el

AZAH | Bl dE HIsat 7184 A A= A
Al Q4R #IR D (Fik, 1941)  AAFI] (K,
1981) $o] 9} &% 714 R-AH of Bl AL
ZA (8 %, 1999) &} Ael (T, 1977) o #3t B3} Yok

2 3o ARNFAE 3 ANAESE s12ATA A7)
FE A7) EAE A AL o AY e
7139 sZat Wd 9 2R Abole] YA ezt
9} JEBAE d7e oot gloy ofef At AT ol
7] g}, webA B Qo] EX £ 5o Ak i
o g FAF7E wEl 3, QA e 7 AT
7131 w23 WAhd 391 22 Aol AstetA JFE]
ARA Pz @ ol FAS a4 dddAls} B-hA 9,
o ojullsiFo} vlaste) o)F] AA/)T-E Wil ok

Mz oYY

2 o) A4-3 QEANH (Corbicula japonica) < 2003
W 89%E 20049 7Y7HA] 17kl AA A e AA
7 379 (Fig. D oA Il o3 AAsgich H44 A=
Z 7}%F 20.0-35.0 mm 37)9) /AE F-24 =2 240-250 7

A Aol A4S 2ASH 02 e, Ao

Jpee] 9F 42 9 A8sige

1. QA& A o) v JAF7) 9 = 24
1) =2ty 2 2AF

Uahdeld E37k4 ExsiE Adr FHE AE3
Bouin-g-2lol] 24417t A8k 23 AL FeEe it
# 9] paraffin A=l 23] 5.7 ymE AEAARE A
om A& Hansen's haematoxylin? 0.5% eosing H]iL
QA zA e ATEE $)ste Mallory triple 94
et

ru
5

2) A2 gadA rle

Wi g Qe digd A5 o) 50 2714 HEHE 22 A
° 2 A% A3 (Chung et al. (2000) o} +57 L wet
AAZ71E 271847 (early active stage), 71847
(late active stage), $%7] (ripe stage), F-ArE7|
(partially spawned stage), =3} ¥ #|&47] (spent/
inactive stage) 59 943 5 HAZ FEE = AR

2. QA g o «-E A3 YAt =44
1) A33H JEEH

Adej] A7 7154 QEAHL 2004 14FE 10497}
A AR} FGA Fupow ARG A& AMsgch 42
Ao dubygE BAHL AOACHd sle SEF=RE
105°C Atz e 43¢ n, AL Kjeldahl'].>

12048

Fig. 1. Map showing the sampling area.

- 112 -



Korean Journal of Malacology, Vol. 20(2): 111-120, December, 2004

2, AL Soxhelt F+2H22 FA3 9}, Glycogend
%2 anthrone FAPES o]431¢] SAsAch 1942 o
of ¥ ARE FAsNslY dAFE A F 30% FA3LE
4% 71513, water bath AFlA 100°ColA 2417+ ZHks}
otz Y7k F 3 ) o] 4L vl mukd &
4°C AefellA 3 walsle glycogens HAAZCE HA
5 glycogens 9AE2] (500 g, 10 min) 3k JYAEL 1
N 32h8< 6 mlE 715te 4304170 & QA EEste] A=
BE 7HA 2 anthrone 3ibHe s &Asgct ZA% e
ARE dry baseZ Filsle] Yehjgin.

2) 3A4MY

W, A7, S5 2% U 8, 29, 2 9 2
2|30 el 4 H3lel 24 YR Uy, s g S8
=5 Aolel ol o] FAHLR Ho)7} Qe A E Yon.
7] $13h F-AREA (analysis of variance, ANOVA)S AA]
g, @ HEe tlEElE (multiple comparison) &
3t Tukey testE AN 18z, Yihd, sz, &
5 5y FAd A 9 FE Al s 7o) AadA)
£ %olrr] $3te slej¢ A#AAS> (Pearson's correlation
coefficient) & 73}%rl 28 FAX2E SPSS =213
o83l {-2E 0.05914 AA5Hgr)

4 1

1. 2ol o8 P43
1) 271847 (Early active stage)

WA A, daE FUL DRLFER o|Fo)A Y3 w)
2 FEE AL AodeAE 27171 10 pm A @
WAEFol 2 APAZES 23} 2434 AloldlA £
SACl douz gla w3 27) W F YRAES] 29
stgck olF GEAES] 97 20 4m AFE TR WS
7 B dell= FR8 & A9 AL 7He. o] Al7jel] P
¢ W W 9 vleidlglt (Fig. 2A).

TR S, A ofF AL H22GEE o]FelA Y
, 2FAE o 9-10 pm<l HYAEF] 283 T
AETH A APIAZE ApololA £ F4lo] B3
393, B/ 2717 78 pmel ARAESC] Yt 3
22 WA o] A7je] Ba W | Al Aes et
o 271834719 ANLE ke AT s dRARE
F MAEL 2-44 Aolel Yebyirt (Fig. 34).

— =

w

o2 3L ofw @ ol [

’

2) ¥71%47] (Late active stage)

W29 A, daa dol id FU dEAEse Wy
(egg-stalk) & &' sl F23 A FoF WS 3 2

gote] Aok moke o] vk 1 URAEES] o)
2 50-60 ¢m7t HH 2ofo] thy E& eligos b
gile] Wik 23] oF 70-80%2 Mgt o] W YR AXE
< sj2Ake] A3} & el 3k AHe] F3g qlo] VPt (Fig.
2B).

TR AL, ALl F o Hdi 4 ddle &5
o] BAAZET ARARE, ANEZS) T4 W24E I &
A a3 T A Foolle 4F WelEd AR 34
A (sperm bal)E A3tk 7] 847]9 A4
7l ARG S LAY Sk AT 4-79 Al
o bt} (Fig. 3B).

3) €471 (Ripe stage)

AR e, dadde] FdUHF e 27171 70-90 4
mgl ¢ GEAEI} 70% o4 AA BT dAAGES 2
F7t 71k F3-9] WA A 23R A5 s
BRI Y2 492 S5dE AEEL At vizaky A
7HAE, & el 1-3 79 Qlo] FReHA Yepde) aem ¢
3t FHE Alguly 44 o8 E8 Ao glgith o] A7)
o daay Avle ofF gl 34H] APATES 2E
A5 = F7AH 9 (Fig. 2C, 2D).

TR AY, &5 Ao 23 A9 FAE oF golA
o, ARAEET FAXE A MdE sl YT 239
% Wiedle Hels FAge] "2A= o] ALY wRs) A4
A9 25 3 A o sl 29k 3R 45 34
3te] W3S 715 Ao o] A7le 244 ARAESS £
3 HpAEd Fotnr] oHHek AR 7Y dEAH
2] 45 i Y AAE e MRS 649 A= 847t
A £¥3l9ict (Fig. 30).

4) 3£ 2317 (Partially spawned stage)

ozl A$, dadnge] FoF Yol A A I 9%
e wyakslo] Ao FohtE ¥ uloy 9A Hv, wukE
B GRAEE0] &% FESPY o] Ay]eE Aguo] BEA
©2 u3 g9} (Fig. 2D).

F79] AY, ArdGY 24 WAS 7S A8 34 A
A&Eo] WA= YL HulA Hloy g nukem A
Ago] AAES) A BEIAY. AR sl dRAHY
ok, = ANAES wWE WAL 7904 94 Alo|gly, FAkERS
$20] 25.0°C A, &3l 84¥e]gic} (Fig. 3D).

5) 313} % u] R4 7] (Spentinactive stage)
R A W2E v F =3 39 $ Y vl
FE GRAZ So] A2 $3E 4o H3, F4Hsich

3 F 24 PEA 225 U T2E oA A

e
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Fig. 2. Photomicrographs of the gonadal phase of the female marsh clam, Corbicula Jjaponica (A-F). A
transverse section of the oogenic follicles in the early active stage; B: section of the oocytes in the late
active stage; C: section of the follicles in the ripe stage; D: section of the follicles in the partially
spawned stage; E and F, sections of yhe follicles in the spentfinactive resting stage. Scale bars = 50 u

m.

AZE 237} AFE e 3] FAH daad el Bl Azshe ARALE, AAEE 23 Hikg $9 AR
AEFo] ¥ 93t VN0 &gl Hat 9 647 o] 2qsdck. 1 F PAAA 2AE] Al FE AT A
o ok AAEL 94 e 34 Alojoll 2R3N (Fig. 2E, 2o] A 3P} dolut ohA] AR Aadrd Auj el 43
2F). 2o ALANEIL 88 VI s (Fig. 3E,

o4 3F). A% 879 dRAR 5 A ZFelA Hi g

rir

29 A4, 44 ¥ F3l, A F e el
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Flg. 3. Photomicrographs of the gonadal phase of the male marsh clam, Corbicula japonica (A-F). A: transverse
section of the spermatogenic follicles in the early active stage; B: section of the follicles in the late active
stage; C: section of the follicles in the ripe stage; D: section of the follicles in the partially spawned stage;
E and F: sections of the follicles in the spent/inactive stage. Scale bars = 50 ym.

u|g47171 994E 39 Alelo) H¥siich < 0.00D), HZAL (F = 1524, p < 0.001), T8 25 (F

= 5.76, p = 0.001) 54 FAE FJA4S Jehligdel
2. QAo o & A%t JREH e A%, $E3eko) 1-340 87-88% Axelgln, 37
1) ANOVA 2=} 4719 49 11%% 27 FAstg) (Fig. 4). 5-990=
O 2 80-88%% tH Z7letex, =3t 2 wlwAs)el 10€e:

AR 23 i) 4 dske Wd (F = 2597, p
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Fig. 4. Monthly changes in water content in the visceral mass,
adductor muscle, and foot muscle of Corbicula
Japonica from January to October, 2004.
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Fig. 5. Monthly changes in total protein content in the visceral
mass, adductor muscle and foot muscle of Corbicula
Japonica from January to October, 2004.

83%% ThA] 7t28tgich Tukey testoll 2% ciEwlz 23,
viAgel A e R, w84 7]-2718479 139 (p =
0.870), 5-7€ (p = 0.231), 8, 9¥ (p = 0.870), 9, 10¥ (p
= 0.218) Aol EAA Ao/} gle Aoz et w7
2] A, R3] 1, 240l 87-88% Ax0)¢:, 3-5¥40
80-82%% 7238193, 6-104€° thA] 82-85%% F7l83ich
1-2€ (p = 0.109), 3-7¢ (p = 0.112), 212|% 6-104 (p
= 0.209) Akelell= FAA o7t dgich F5 I Ay,
FR3Fo] 1, 249 87-88% ALY, 3-9¢ FUL
78-84% 2 A3t oA H3t U Fx]712 1040l 86%
74x] F7vekgleh 3-99 Alelells FAIA Aelrt gl (p =
0.088).

(2) YA ¥

FANEA Ant A depel o W3ls Wi (F =
70.06, p < 0.001), 3|z (F = 62.67, p < 0.001), ¥
25 (F = 271.1, p < 0.001) EFA 5AH F94& 1

ehdiich Wiahdel A, F0UA @9Fo] 1-499) 56-58%
Axolgdx, 594 5292 A Lxstget (Fig. 5). 6, 74
o 66-68%% HuFE B4lchrl 8, 99e) 57-60%2 7H2d}
Atk 1099 oA 65%% 57135HAth Tukey testoll 2J3h
tulw As, WadelAe] oA e 144 (p =
0.890), 6, 79 (p = 0.231), 8-94 (p = 0.065) Alo|d &
AR Aol7t e Rz Yyl w7 A, u#A7]-
Z271847)9 1-399] 74-89%% /Kb, 4, 50E
82%74A 7Hasiglch 94719 64l 90%2 HAE Vet
Q) A|Ql 79 o]FHE XA At 10¥ede
T7%°1%ck. 4d W3ssl st gy QRS 2712 #F
& EAAR 940 9%, 4, 59 2L 7, 84 AoloNet %
AR Hol7} Ak (p = 0.058). ¥ 59 A v|#A7]-
Z7)184719) 1-39 F9F TR FFo) 83%7HA] S8k
I, 3718437191 490 61% 71A] RolAcrt thA] Stk
BEA=7|Q) 79E 85%0] c|2%th o]F 8-104 F4tel
t Fa3o 1099F 60% A= Holld 5 2§ 27
49 Wabst Aste] gidE A e BAA FA40
A3, 1, 29 (p = 0.945) ¥ 5, 69 (p = 0.684) Aol
Ak ZAA Zol7t ddc

3) A4 ¥F

EAEA A AW ke 4 3k U F =
515.9, p < 0.001), szt (F = 2285, p < 0.001), &%
28 (F = 16849, p < 0.001) 254 44 Fo4$
Yehiigich uiAde A, 2AA #Fe] 1-39 Al
9.8%04 82% W& & Rz, FVIEAA 4490
11.6%% HUYE ol Z, 5-79% 7.6-8.7% HH=E 7H4d
%, 849 4.6%2 71 Wtk olF, oAl F713le 1049l
8.1%°| At} (Fig. 6). Tukey testol 9 tlsujn dxf o

154 ® Visceral mass
9 ® Adductor muscle
E 12 O Foot muscle
o
T o9-
)
o
°
s
B 3.
‘6 : M
[t

0 T T 7 T T T T | T !
J F M A M J J A s (o]
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Fig. 6. Monthly changes in total lipid content in the visceral
mass, adductor muscle and foot muscle of
Corbicuia faponica from January to October, 2004.
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Al FAR e QAT L' D Aoy FAHeR
Fo% AolE Yehhdet (p < 0.05). WG W £AR
e Hske 27]847190 2-3490 A3 Ha" 3 358
47170 449 Hojo) o] thi 5, 6¥o FAH F gx]9)
790l 715k AF7)4l 8, 9o ofF W& ks Bt 3
722 A%, wg8A7]-271847]9 1-39 Ale]ell= 1.6%°)
A 3.2%% 2w 718k Zrlstem, 18473 494 1.3%=
7V welzlthr), 5849 ($571) Alelol 2.0-3.1%% Holz
F7HE S ou AR1el 7-1049 ol oAl At 2.1-2.4%
HYE Uehiich sz $AA 3 7, 89 (p =
0.166) Abolol ATt SAIA folAdo] s, UHA| & Afo]oj
Ae 5 oAl gtk S5 289 34, w427
84712 1-34 Alelol] 1.9%¢1A 5.3%% ZA F718lg
a3 7184719 499E 1.5%5 Az Y, 5
GrE oA F71] ARt 97141 6, Tl 4.8%¢] o
233, 219l 8¥9e oA 3%R U7t FAE F 9, 10
Yol 4.7-4.9%9) 7V =& & 24k H5 25 4 X
A 3 g DY Wy} sl diRE Q- SrlgE F
AR Aol A%, 1,24 (p = 0.070) 2 9, 10¥ (p =
0.090) Atojel|Aut FA|A Aol7t QIgiet.

4) 2924 I=F

BAEA A3 Al e 9 wike WA (F =
201.5, p < 0.001), sz (F = 1822, p < 0.001), ¢
=5 (F = 305.8, p < 0.001) ZFA BA4 f4& o
eRfSich. WAhde] A9 1-39 AlelolE 1.2%91A4 0.3%%
#2843, 490E 4.3%%2 24 F7184 (Fig. 7). 5-74
Apololl= 1.4%904 0.2%% A3l 8-108 Alojol=
Al $71817] AFsESle). Tukey testoll ©jg chgwla 2
F, WdelAe Feaal e 1, 29 (p = 0.331), 7, 8

4 (p = 0.986), 9, 104 (p = 0.345) Ao]o] FAH o7}

57 ® Visceral mass
;\? 5 B Adductor muscle
€ O Foot muscle
g 4-
]
8 3
c
o
o 2
Q
S
2 94
]
0 | T T T T T | B
J F M A M J J A S [¢]
Month

Fig. 7. Monthly changes in glycogen content in the visceral
mass, adductor muscle and foot muscle of Corbicula
Japonica from January to October, 2004.

At Aoz velyith s7Ee A9, u@A7)-2718471
1, 299E 0.9-1.1% A= Hdo] <& % 3, 49 3¢
0.2%7+A] a3ttt 590 Al 0.9%% <z S8kt
s 9 B3ARE1Q 6-89 AbelellE 0.2-0.3% WHAR T4
33t 9ol vhA] 1% ol R Frekgla, 3t 2 H|E
4719 109901 0.6%% a3kt 6-84 Alo|ol: 32k
v S22 &3] AALE A7t dich (p = 0.265).
5 259 AL, v8Ar.271847]4 1, 299 1.3-1.6%
2] ¥ 3E Rolthrl, A=r|al 7, 89714 #E3] THasle
A 0.3%° ©|123 3, =3} 2 v|FA7]e] 9, 108l A
788t 1.7-1.8%% Hdzks Jeldiich 5, 69 (p
0.248)3 6, 74 (p = 0.419) ¥ 9, 10¥ (p = 0.632) A}¢]
of A& Aol7b Ysich

2) 3AEH A3}
(1) a3

AR Ad, T e 247

100+ 90 - 90
o *
3 ° F 80 80
@ 90 () ° @ (] 2
3 [/ e ) S ]
E ng S 70 3 70
8 % £ £
£ 80 - <
e f ° ] \. o
3 o o o 60 o® O o 60
- ® g re w
© ®
T : e
70 r=0.237, p=0208 50 -] r=0271, p=0.147 50 r=0.769, p < 0.001
T I [ 1 T T T 1 T ] [ 1
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Visceral mass

Visceral mass

Adductor muscle

Fig. 8. Correlations of total protein content among the visceral mass, adductor muscle and foot muscle of Corbicula

Jfaponica.
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AolAMul f-o8 Ao Yyt (Fig. 8). &, #4234 =
¥ 253 o o ARBAS} Yebd (r = 0.769, p
< 0.001), WA} sl 22 Abe] (r = 0.237, p = 0.208) ¥
WA S8 28 Abo] (r = 0.271, p = 0.14NNAE &
2% ABRAE e iA Akt

2) #A4 =

A7 FF 2AL ARFAE ZE A$A foF A
o2 yephgt (Fig. 9). 23, WAhdst A4 Ale] o
-0.687, p < 0.001) ¥ WAIH 5 ZH Ao] (¢
-0.473, p = 0.008) oA& <9 AHAA}F vehd v, 5
2327 S 28 AleollA of AdaAZ) veltd r =
0.687, p < 0.001).

@ 2924 ¥
ZeizAl gekel 2 ARVBAE T A A4 9
& Aoz vkt Fig. 10). 5, W 22 AololA

0.869), HW&dd F4 Z5 Aol (r = 0.396, p = 0.030)
9 W29 253 25 Ao (r = 0.686, p < 0.001)ME
Frofgt oFe) AARAE Lehfgich

2

4 QAR AT (BE AR 9 AFE 9
AR 8 QA7) B9 AAE 98 d7Re ohlz JEAA
gto] o)sjlo] Aotk AR YA U, A A
249 gzl o]2& A HAolt} (Chung, 1997). o=
o] YaFrle s et 2eln Axgele wet At A7)
AAAE de] S Hol7} dofifzd, o] IS IHx
79 wzlel Ao} Qe Ao RuHel ¢t (Chung,
1997).

Barber (1984) © #|9t7}2)8] (Argopecten irradians) 2|
A zo) JRFERAE FFHe 23 wiAE e 44
L9 24 #AE A FA94E A5t 2ARIGEE
nl, gokr| el 23pd 2& o] Aupile] A4 o]FH

61 8- 6
r=-0.687, p < 0.001 r=-0.473, p = 0.008 °
o ot ¢
H ) 2
3 4 © 0 4 bl
£ s 8
s ) £ E -
3 2 N o S 2 A
< (Y
r=0.687, p<0.001
0 T T T 1 0 T T T 1 o T T T 1
3 6 9 12 15 3 6 g9 12 15 0 1 2 3 4

Visceral mass

Visceral mass

Adductor muscle

Fig. 9. Correlations of total lipid content among the visceral mass, adductor muscle and foot muscle of Corbicula

Jjaponica.
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Flg. 10. Correlations of glycogen content among the visceral mass, adductor muscle and foot muscle of Corbrcula

Japonica.
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|2 A Ao g AR F YA LT o)F5 o] x|upito]
A4 el F2= 2, AL 7k 7)) ofx)de] Hcfa
89tk =3 Chang (1991) & £7}eM] (Patinopecten
yessoensis) A23°4¢e] AAWslA 2sbd Y9 A
AN 2] widyl 3 QAL o|AEE ARA HEFo| Yo
U 952 22315tk Kang et al (2000) & A4 4wk
4 Ago] dojus Al7lel FohilA ek FAA o] 3
ol oj2A] H=d o]F JUAE] A4 wde) T3
Aoz FA=M, Agte] AFEE Dol 0|59 o] Aa
e A Byl gl

Wads] A, A e 27] 847)9 298¢
457 A&E E7184719 5490 A4z Hu, 9457]9
749 HE o)E ¥, FEAEQ 8, 9€71A] AL Fad
¥ 1095 F7kEE A4S Jehit o]gd Adge e
A7A52] A3 (Kang et al, 2000; Chung et al, 2003;
Baik et al, 2001) ¢} At AdS wc). o9 98 W
3HE 29, s g Je) A 3 Alelo] A
H3le BAAC2 fofdt AARAE YA g2 Ao
Yehgel (r = 0.237, p = 0.208). 3223} WAdste] A
R o3 AF Rojx] ¢ Ao S o] Ad:
ukz12e] 23 (Chung et al, 2003) 2 AR A% 2.4
o}t FHA] A4 S5 I8 WA Aeld FAReR
ABEA ol FE AF BolA) g He2 AFHUY v
= 0.271, p = 0.147).

#7423 e XA F=E Aol 4d W3l &
AHO2 2 (negative) & AAAA (r = -0.687, p <
0.001) & Yehjgich s sz Aleldx f-2)3 A
£ 25k g2 sA2Ue] A Aol A4 wds
A3 Whde g ooz Wad e FAA 4] 3
tholl o]2A =o] A4t A% o|2A FHE ez F4
ot 28y ARb)dle 2 $Eke] ZraEich o i AL
olujslF-2) 712 (Baik et al, 2001) o] YAdolA = dof
iz glo] £ AT Ads olF A7 A} FAR A% 1
Atk

Baik et al (2001) o oJ8}d, o7 o) Szl g
Hahs 257) 9 Akl sl o FEzA E-o] YR
g FoR o)ggogA o] AJlelE s W FE A FF
o] A= v, Wahd UR o)F A¥e] Eols} ¥4 571
7F vt ofF A#o] A Aol Foshs AR £A3)
Aok £ Gl w4 o] YA FFRE 271847191 2
o] Holo]l o]& F, Agh7]Q] 7, 84l Zad F 94 ¢
Al 371 F =3} 9 w8471 109 ohA] Fass AR
< 2y} wEhA o83 AL Baik ef al (2001) ©] B
g A3 o FAk

Wd W Al el goRts I3k HAEHR £
B 25749 Alelols B 7] EAS WA 5 JREd &
3], WAhgT} sl U9 XA e Alolddls BARLE
o ARAAE Jeg =3, e S5 5 Abo)d
AE 29 ATAE veldo] A4 o] doju= A
o AT S I8 AZAR] WA Wl PAa
2 R oleHE Aoz FAEAG A, HAEH
3 28 abolo ¢k (positive) o) AAAAE Ve,
723} S 25 Abold] FiA e <ke) AAJAIE
veliglen, yahds S5 25 Alold] F2zAl 3 v
Zh23} 3 2% Aol A% oke] ARBAE B o]F 23
EW9 FhiA AL WAhd o] AR o)FHA e
Aoz FA=S

71etz7| (Chung et al, 2004)8] A$ols S22, WA
g, S 59 A XA, 2ea FeEaA = 7
o] ¥ HzloA 53], $AR AEute] Wahdd sAZ A
ole 2o ABAAE R, A4 o] doju= A7]9
#HZh2 We] AR o] YA LR ojFEHe Ao
2 B3], £ A7 A} X AFE EAch

2 o

20034 149%¥ 129712 AEAAHL] i wddAe
g A58 228 B o) A, A
Wihd A S5 259 A3k AL AdA H3E A
Aok B Fo AT 2U18AY] (249), 371847
(4-79), $57] (6-89), ¥4V (7-99), E3l D H|¥A
7] (9-39) 9] 9449 5 A2 FEE 5 itk

ANOVA test 23, Wid =A% #1742 L S5 25 =
Folq 4 F A, F AR B FY2A FFE Aojde
o1& Aol7k A Uehigld (p < 0.05). 4 F
FE 74 YelA Hojgd oy WA Aas veiyt
ok WA sAd2ue] oA dke o3 ARaAE
Bolz] gskoy (p = 0.208), HAIH SH T8 AlodA
= 7% ko A9#A r = 0.769, p < 0.001) & Rk
% AR L WA oA AP =skdh 1 g5k s
B Y 359 3 2o 2, 39 o 2¢to, € #islx
WA ol 71 2A watgdeh $AA 2 1495 3
G712 ZAE QoY 4499 F7} Ho| HAYE o] Fglen, 1
% 54%¢ 847tA] A 7AaH ohs 109714 oA F7bE
Ak tEula A, JAsn Qe ¥ F 2R Wad Wl
FAA FFE Aelolls gt AelE 2o (p < 0.05).
WA} sl 42 Alelo] XA F ol 3 5o A
A (r = 0.678, p < 0.001) & Yehiidy, WAz 5% &
& Abolelz &9 ARRA (r = 0.473, p < 0.008) E g
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£

22 F HdE 492 Adsty, g, s 2
S TF Aol o A YEiRe. 49 Wi )
FUZA FHFE SGTo FF 5 FHE 2ok 4 Wy
o x5t} A2 S5 25 Wl FA2A FF Al
o) A4##A (r = 0.686, p < 0.001) & 2Ach

53], & AR w2 A W Abolel Sl daA
E 25t gy olF Ade sidea Wi 9%ER
ol AAAe oA 7o) whEste] Wl glEE AAE
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