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Comparative study on the carcass quality and body
composition of olive flounder (Paralichthys olivaceus) fed

on the extruded and moist pellets over long period

Hyung Back Kim

Graduate School of Maritime Management and Technology,

Korea Maritime University, Busan 606-791, Korea

(Supervised by Professor Cheol Young Choi)

Abstract

The present study was conducted in flounder group, to evaulated the difference
in effects between the extruded pellet (EP) and moist pellet (MP). To produce
superior by means of physical (texture) and chemical (body composition)
differences in the flounder farm. All the experiment was conducted on flounder
farms in Busan and Gyeungbuk region.

In the measurement (weight, length, height, and width) of EP and MP groups,
weight and length of EP group were higher than those of MP group, but there was no
significant difference observed in the height. Also, there were no significant
differences observed in the break strength and moisture content, but crude lipid

contents had small differences. Hematocrit (Ht) and red blood cell (RBC) were

- Vi -



significantly different at each experimental group, however, there were no
significant differences observed in the experimental groups supplied by MP and EP.
In the fatty acid and cholesterol contents of flounder meat, EP group was
relatively lower than MP group.

Based on the present results, the quality of EP group was similar with that of
MP group. Moreover, cultured flounder with EP will increase the productive quality
under systematic management such as Hazard Analysis and Critical Control Point

(HACCP).
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mé] FA7] = BAREE ] S 9o AL Fo, Ay AR =5¥ FES el
59 FAE 10 mm= FASHA st SAAER ARESIT. 3] AEs A7 10 mn
cylinder plungerE ARE3SFH o™, £% 60 mm/minol A H i S 543, A2y}
+ 5~83] A5t H Lt EZFHAH(mean+S.D. )2 YERH AT

Table 1. Measurement of conditions in olive flounders muscle

[tems Value
Sample thickness 10 mm
Cylindrical plunger 10 mm in diameter
Crosshead speed 1 mm/sec
Load cell 10 kg
Chart speed 60 mm/min

gol B4 99 47he] Golgelr] AELH Uglole] MBI A 3 nl FAE

o] &8 MY 3N o™, hemocytometerE ©]83] A& (red blood cell, RBO)E =
%

, 10,000 rpme.Z 10&3F YA

o

a9

2 AAE BEA18 AOCSH (1997)e] wel AJBE methyl esterd A7 ¥ capillary
column (Omegawax 320 fused silica capillary column, 30 m < 0.32 mm i.d., Supelco
Pack, Bellefonte, Pa, USA)o] #-Zr% gas-liquid chromatography (Shimadzu GC 14A,
Shimadzu Seisakusho, Co. Ltd., Kyoto, Japan)S °]&3}o] A3ttt &4 =1
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injector (Fid) %% 250C=E 3}al, columm® %% 180ColA 8&E7F F-X A7 &,
Ly T 1587 FAAFHE. Carrier gasy helium (5%
1.0 ke/em®) S AFEEFG o™ split ratior 1:500.% 3F¢la, UH ZEEd=

methyltricosanoate (AldrichChem. Co., MilWaukee, WI, USA)ES A}-&3I%

3T /min= 230C7HA &%

mim

g

drukd o g Alg o EAek= AW ethanolel KOHE =33k Z3w
AL A HFstE T, oju HlFslE A 22 FEolA = cholesterolE $HFshal .
A sterol H-2 toluenel@ FE3IN OH | sterolFi TMS ether Eujol] 2]3]A

HFE (e 3%)3}a gas-chromatography= o]-§3lo] A w3lstgitt.

o

Ao =

4

0

3 WHE ol ko] EAA T 7F 7t Aol el A= ANOVA-test= 2 A3} Duncan's
multiple range test (Duncan, 1995)= i+ 7+ F+294 S SPSS (SPSS Inc., 2009)

programe AR&3sko] HA ST



AFA el M= 951.57£229.97 g, BYFA ol M= 948.86£71.48 g, CFA
Aol A= 1144.71£199.21 g, DY ol A= 1043.57+£132.03 go=

e 46.14+1.95 em~49.71£4.19 cm, A)ZE 2.83+0.17cm”~ 2.9
7.43+£1.72 cm T 10.71£1.11 cmZ YERT. WPALEE F5s FA3EH gdx9 49, &

HE2g AF8 EUA Ao A= 827.29+123.20 g, FAI Ao A= 1009.29+191.19 g,

1>
o

o2 o A= 999.86+104.51 g, HY¥2A]olA = 1018.57+80.45 go & Yeton A

[*p]
O

rlo

Ao 43.86+2.12 cm~46.71£1.70 cm, A|ale 2.47£0.36 cm” 2.96+0.23 cm, A=
7 om”10.71£0.76 cm® YEFLT,

FAGE AR SHAAY ZFeolF ol TRAZEY] Aol L EAsHE AoE HS
om, EPAIEE et Ao HA7F WALEE & ash 2789 dA el vlste] =4

el ot fol A ¢l xpol= LpERLEA] 9k gkt



Table 2. Analysis of body type on olive flounder (Paralichthys oilvaceus) cultured

EP diets (body weight, body length, body height and body width).

EP diets body weight (g) body length (cm)  body height (cm) body width (cm)

A 1 716 42 2.5 15.0

2 880 46 3.0 9.0

3 930 47 3.0 8.0

4 905 47 2.7 10.0

5 1445 53 4.0 5.0

6 935 47 2.7 10.0

7 850 46 2.8 10.0

951.57£229.97 46.86+3.24 2.96+0.49 9.57%2.

B+ 1 960 47 2.7 10.0

2 845 45 2.7 12.0

3 917 45 3.3 10.0

4 950 47 2.8 12.0

5 1030 47.5 3.0 11.0

6 1045 46 3.6 9.0

7 895 46 2.8 11.0
948.86%71.48 46.21%+0.99 2.99+£0.34 10.71+£1.11

Cx 1 1278 50 3.0 6.0

2 1420 56 3.0 5.0

3 930 45 2.8 8.0

4 970 45 2.7 9.0

5 1050 50 2.6 9.0

6 1350 54 3.0 6.0

7 1015 48 2.7 9.0
1144 .71+£199.21 49.71+4.19 2.83+0.17 7.43%£1.72

D+ 1 1005 46 2.6 9.0

2 970 45 2.6 9.0

3 1310 50 3.7 8.0

4 1110 44 3.5 8.0

5 1025 47 2.8 9.0

6 915 45 2.0 9.0

7 970 46 2.8 8.0
1043.57+£132.03 46.14%+1.95 2.86+0.58 8.57+0.53

kcompany



Table 3. Analysis of body type on olive flounder (Paralichthys oilvaceus) cultured
MP diets (body weight, body length, body height and body width).

MP Diets  body weight (g) body length (cm) body height (cm) body width (cm)

E+x 1 970 45 2.6 9.0

2 1050 47 3.2 9.0

3 1084 49 3.2 9.0

4 1095 47 3.0 95

5 845 45 2.7 11.0

6 875 45 3.0 10.0

7 1080 48 3.0 9.0
099.86+104.51 46.57+1.62 2.96+0.23 9.50+0.76

F+ 1 800 45 2.3 12.0

2 1040 46 2.7 9.0

3 950 44 2.9 11.0

4 935 45 2.9 10.0

5 900 43 2.3 9.0

6 1040 46 2.8 11.0

7 1400 53 34 5.0
1009.29+191.19 45,57+3.60 2.76+0.38 9.57+2.30

Gx 1 950 45 2.8 9.0

2 1140 50 3.0 8.0

3 990 45 3.0 9.0

4 1105 47 2.9 8.0

5 1050 47 2.8 8.0

6 950 46 2.7 9.0

7 945 47 2.5 11.0
1018.57+80.45 46.71£1.70 2.81+0.18 8.86%1.07

H+ 1 750 44 2.3 11.0

2 885 44 2.8 11.0

3 680 41 2.0 11.0

4 705 41 2.1 12.0

5 850 46 2.5 10.0

6 893 45 2.6 10.0

7 1028 46 3.0 10.0
827.29+123.20 43.86%2.12 2.47+0.36 10.71+0.76

kcompany



2. 284 4 (99 Zx)

EPAF= S} MPALRE 242 o5 sk a8 9X9 255 ol &ste] 543 g9
A= Table 49 YEFSIT. EPAISE 3% HA 259 FAFEE A2 dA4
o A= 1.1840.086 kg~ 1.90+0.070 kg, B2 @XelA&= 1.24+0.043 kg~ 1.38+
0.096 kg, C¥AFol Pxlo|l A= 1.15+£0.093 kg~ 1.52+0.092 kg, DUAS] X0l A
+ 1.11+0.071 kg~ 1.36+0.076 kgo = YEFRTE. MPALE S A9, 218 dA9] 1
7= Ao A= 1.15+0.083 kg ™ 1.27+0.096 kg, FFAFol A= 0.8640.02 kg~
1.00+0.127 kg, GEAFo|A = 0.95+0.076 kg~ 1.08+0.113 kg, HEA Aol A= 0.84+
0.073 kg™ 1.41+0.123 kg & YElRtH. A= A5, Als 3APE

’ = X

A 9
AMzE Aol wylort, EPARS WPALE AEPEREE folHel Aol et o
e,
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Table 4. Physical properties of meat on olive flounder (Paralichthys oilvaceus)
cultured with MP diets and EP diets (breaking strength)

EP diets breaking strength (kg) MP diets breaking strength (kg)
Ax 1 1.84+0.08" Ex 1 1.27+0.10"
2 1.68%+0.10 2 1.15%+0.08
3 1.90+0.07 3 1.22%+0.08
4 1.31%£0.07 4 1.23x£0.02
5 1.43+0.08 5 1.20%+0.08
6 1.18%+0.09 6 1.13+0.07
7 1.294+0.10 7 1.22%+0.10
Bx 1 1.27%+0.10 F= 1 0.96+0.09
2 1.35+0.06 2 0.94£0.06
3 1.27+0.09 3 0.92£0.08
4 1.35+0.09 4 0.89+0.07
5 1.38+£0.10 5 0.86%+0.03
6 1.29%+0.09 6 1.00£0.13
7 1.24+0.04 7 0.93%+0.10
Cx 1 1.44+0.14 Fx 1 0.99+0.12
2 1.52%+0.09 2 0.95+0.08
3 1.224+0.08 3 1.04%+0.03
4 1.29£0.11 4 1.07£0.07
5 1.26+0.07 5 0.994+0.11
6 1.344+0.08 6 1.03£0.09
7 1.154+0.09 7 1.08+£0.11
D+ 1 1.11+0.07 Ge 1 1.38£0.09
2 1.18%+0.09 2 1.024+0.03
3 1.13%£0.14 3 1.41£0.12
4 1.17+0.08 4 0.98+0.04
5 1.344+0.17 5 0.994+0.07
6 1.23+0.07 6 1.044+0.07
7 1.36+0.08 7 0.84+0.07
*company

ns . not significant

_11_



w

. A

B 2~B

e

EPALE 2 MPAMR S

24

=
O

¥ 5]

Y& 73.65£0.48%~

+0.14%, CEAF HA+=
0.22%~
76.61+0.07%, FAe] 9
+0.09% ~ 76.97+£0.15%, HA¥2]

B g 7

]
4%, EPALR 2 WPAME

o

=
=

S, EPALE:

0.26% 1.37+0.11%, G¥23¢]

A= 0.85+£0.15%
"ol A oAAg A= Fe Al Ao

3ekS Table 59} Table 60 LFEFUIATEH.
76.08%0.04%,
73.70%0.42% ~
74.9540.25%% ERGTE. MPAME
A= 75.77+0.47%

= 1.25%0.30%

HA A=
HA M= 0.5440.54%
Ao A=
1.85+0.24%= ‘hebyt

wt
off
I

ol
il
rob

= 73.27+0.52% 76.89

76. HXE 74,03+

=

55 TR WA= 74.36% 0.33%°
GFAdel |dA= 75.5
79.13£0.21%% YhERR

fel#el 2ol 7k YEUA

76.65%0.06%,

»

HX= 75.2540.22%
Hx A Ao =

N

52

E

-

Su ek AYA el WA= 1.814£0.45%
CEFAASl HAlol A= 1.08+£0.13%
1.52£0.09%= YEFRLIL, MPAMS
Fg27l
2.28+0.21%,

el 7

=

17F vrebubA] e gt

3.49%+0.18%,
2.65x0.24%,

=

4=

0.93£0.14% ~

o

35
h=e

3.75x0.01%, - 0.71%

0.82+0.12% "~ HeF 2172

2y

)

=i
=

, EPALS MPAL B

o

_12_



Table 5. Proximate analysis of whole body of olive flounder (Paralichthys oilvaceus)
cultured with MP diets and EP diets (moisture)

EP diets Moisture (%) MP diets Moisture (%)
Ax 1 73.96£0.25 Ex 1 75.92+0.22
2 74.88+0.11 2 75.49+0.48
3 74.09£0.34 3 75.20+0.22
4 73.65+0.48 4 74.36+0.33
5 74.24+0.11 5 76.30+0.05
6 75.360.15 6 76.61+0.07
7 76.08+0.04 7 75.91+0.13
B+ 1 76.89+0.14 Fx 1 76.13+0.19
2 74.36+0.34 2 75.94+0.03
3 74.79£0.13 3 76.65+0.06
4 74.88+0.29 4 76.54+0.08
5 73.27£0.52 5 75.95+0.41
6 74.25%0.10 6 70.77+0.47
7 74.91£0.24 7 75.81£0.17
Cx 1 73.92%0.17 Gx 1 75.99+0.42
2 75.16%0.24 2 76.91+0.06
3 74.18+0.11 3 76.97+0.15
4 73.70£0.42 4 75.82+0.26
5 76.49+0.14 5 76.22+0.01
6 74.03+0.07 6 75.56+0.09
7 75.29+0.23 7 76.90+0.16
D= 1 74.03£0.22 H* 1 79.13+0.21
2 74.80£0.10 2 76.03+0.28
3 74.95%0.25 3 77.29+0.25
4 74.73£0.09 4 76.73+0.18
5 74.83£0.28 5 76.85+0.13
6 74.41+0.16 6 76.61%0.15
7 74.87+0.39 7 75.25+0.22
kcompany
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Table 6. Proximate analysis of whole body of olive flounder (Paralichthys

ol lvaceus) cultured with MP diets and EP diets (crude lipid)

EP diets Crude lipid (%) MP diets Crude lipid (%)
Ax 1 2.16£0.47 Ex 1 1.81+0.57
2 2.72£0.52 2 1.29%+0.46
3 3.01%£0.17 3 1.39£0.06
4 2.76£0.26 4 3.75%£0.01
5 3.49£0.18 5 0.54+£0.54
6 1.81+0.45 6 1.144+0.04
7 1.91£0.02 7 1.63%+0.52
Bx 1 1.25%+0.30 Fx 1 1.224+0.33
2 2.46%£0.39 2 0.71£0.26
3 1.60%+0.03 3 1.0 .25
4 1.31+0.48 4 1.17x0.09
5 2.65%£0.24 5 1.02+0.51
6 1.70£0.12 6 1.05+0.11
7 1.69£0.35 7 1.37£0.11
Cx 1 1.71+0.14 Gx 1 2.28+0.21
2 1.29%£0.26 2 1.29+0.25
3 1.81+0.31 3 1.37+0.28
4 1.29£0.36 4 1.78%£0.24
5 1.08%+0.13 5 0.82£0.12
6 2.32£0.22 6 0.94x£0.32
7 1.97+0.05 7 0.98+£0.04
Dx 1 1.024+0.20 H+ 1 0.87£0.16
2 1.46x0.27 2 1.43%£0.62
3 0.93+£0.14 3 1.084+0.14
4 1.51+0.06 4 0.85£0.15
5 0.98+0.11 5 1.15+0.07
6 1.524+0.09 6 1.154+0.38
7 1.48%+0.19 7 1.85+0.24
kcompany
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4. % B (RBC, Hct)

EPAFR S MPAFREE & aste] AbSE 4274
=438 A37Z Fig. 1, Fig. 29 Ztz} JERQTE. EPAIE S F38 7t $24E gz
Het® 32.13%741.03%%, MPAI=E Fwe F27d¥ gA9 Het S-S 29.91%°

36.78%= YEIY, EPAIREE Fat A gAAdA Het7) =2 AEFES YeERyde. Z+

S

¢

of ¥, MAEEE o4 ztel= B3lou, WPALESH EPALR A8 Es
ol H ]l Apol& HolA| ofGkT.

EPAME 9} WPAFRE 358 42748 |x9] RBC 543kl 49, 4.5375.55 x10"/mn’
ojom, EPAIRE FHT FAE PXeME 4.99£1.0875.550.69 x10"/m’ FF
olglem, WPALEE FH3E FAH YA olME 4.53+£0.7075.1840.78 x10Y/mn’ 2 =
4], RBC SA A= EPALR AP 77F WPAFS A g0l Hlgte] fro)doz =2 3t

S YERAT (P<0.05).

bl
>
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Fig. 2. Het of blood in olive flounder (Paralichthys oilvaceus) cultured with MP
diets and EP diets.
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Fig. 3. RBC of blood in olive flounder (Paralichthys oilvaceus) cultured
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EPALZ 9F WPAFRE 27 a3k A3 949 1hs dide=z Aiaks 4% 2
3= Table 7o YEFHAT. E3pA| W (saturates)S #4138 23}, FPAIRE 333 &4
2] JA s 42.70756.48%011 W, MPAIEE a3 Ao HA 9
97 56.74%% YEFAR O | C16:03} C24:0% 257 30%2 x}A&todct. L bake] B4
e EPANRE 333 -, 47.4946.12%, WPALEE F33F 49, 52.65+4.13%=, MP
Ats AE 7L EPANR AE Tl Blste] w2 3hs YERIT

) 7} Z 3FA ¥k (monoenes) @] A-$-, EPAIRES 53 2] WYX oA 33.907
36.98%% oM, MPAFEE a3 A "ACAME 34.50745.47%% UERLOH,
C16:19} C18:19n9c¢, In9t7} 30% ©l’dS 2HA3II . EPALE 9 MPALSE 3w gk 28
dxe] A7FEEAA HtS Zhzt 35.69+1.35%9F 39.49+4.55%%  MPAFE7} EPALE
o vlate] F& s YERSITH

U7 32 W2 polyenes ) ol A= BPAFE S 33 2ol gxolA 9.627
20.32%, MPALREE w3 F273e @A A 7.477 8.76%°] A2
C204n67F 5% o]’d& AA|kSith. EPALE S WPALSE 3w &

m, C18:2n9c, (20:3n3,
A %
A)

Z}7F 16.07+£4.60%2F 7.86+0.60%% EPALEE I3t Al Fo] Jdx7t WPAIEE &3

7)
FA el gAJol nlste] 2w o] F& s Bl

n3¢}t n6oll A= EPALRE 5 s 2ol dXolAl Zh2F 1.4371.61%F 1.77 7 2.56%

= YEAIL, NPAIREE 53 A gdXeAs 27 1.437 1.94%%F 1.47 7 2.80%
%=, MPARE S} EPAFRE a3 A8 9A telle 2 Aol HolAl &%k ™ | n3/nb
ol A= EPAFE S WPAFE S a5 A9 |98 = 7427} 0.6370.99%2F 0.517 1.32%=
UERS . =, n3/n6 2 EPAFRE ¥ A gAolA = 0.80%0.18%, MPAIEE
T A GXoME 0.79£0.362 2, MPAFE S} EPALR Zroll A FA3E At gk
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Table 7. Fatty acid of hepatic in olive flounder (Paralichthys oilvaceus)
cultured with MP diets and EP diets (%)
EP diets MP diets
A= B Cx D= Ex F= Hx G
C14:0 3.851 3.14 2.95 2.81 3.05 2.59 2.91 2.61
C15:0 0.376 0.28 0.35 0.35 0.43 0.493 0.36 0.52
C16:0 18.32 18.50 18.16 16.36 18.75 17.88 17.90 19.00
C17:0 0.90 0.58 0.79 0.66 0.85 0.99 2.19 1.30
C18:0 1.77 1.68 2.00 2.00 2.39 2.79 1.89 2.69
C20:0 3.01 3.88 3.76 3.11 4.07 3.26 2.62 2.94
C21:0 9.19 4.28 5.18 3.84 4.18 3.86 6.51 4.87
C22:0 0.49 0.30 0.41 0.44 0.26 0.20 0.32 0.27
C23:0 6.12 4.94 1.62 4.71 5.37 5.20 3.50 4.47
C24:0 12 .46 7.97 10.04 8.42 14.87 19.48 8.80 14.01
Saturates 56.48 45.538 45.26 42.70 54.21 56.74 46.99 52.65
Mean 47.4916.12 52.65+4.13
C14:1 0.10 0.07 0.09 0.07 0.18 0.22 0.11 0.16
C15:1 0.06 0.04 0.07 0.07 0.06 0.07 0.38 0.13
C16:1 7.96 6.09 5.95 5.88 7.03 5.24 7.64 6.54
C17:1 0.35 0.30 0.46 0.47 0.54 0.57 0.16 0.28
C18:1n9c, 1n9t 23.73 28.44 27.87 29.29 28.52 26.94 35.79 28.62
C20:1 0.22 0.20 0.27 0.29 0.30 0.28 0.28 0.50
C22:1 1.48 1.29 0.75 0.92 1.68 1.18 1.13 3.44
Monoenes 33.90 36.42 35.45 36.98 38.32 34.50 45.47 39.67
Mean 35.69+1.35 39.49+4.55
C18:2n9c¢ 4.72 13.07 11.49 15.26 2.14 2.45 2.74 2.99
(C18:3n6,9,12¢ 0.52 0.88 0.96 1.15 0.43 0.56 0.50 0.63
C18:3n9,12,15
. 0.75 0.43 0.62 0.57 0.43 0.52 0.59 0.50
C20:2 0.22 0.07 0.06 0.06 0.14 0.42 0.16 0.22
C20:3n3 1.401 1.44 1.21 1.84 1.18 1.54 1.40 1.72
C20:4n6 1.25 1.68 1.33 0.92 2.37 2.22 1.72 0.84
C20:5n3 0.10 0.10 0.10 0.09 0.12 0.11 0.09 0.14
C22:2 0.55 0.22 0.40 0.30 0.53 0.81 0.28 0.56
C22:6n3 0.11 0.14 0.12 0.13 0.13 0.11 0.07 0.09
Polyenes 9.62 18.05 16.29 20.32 7.47 8.76 7.54 7.68
Mean 16.07+4.60 7.86+0.6
Total 100 100 100 100 100 100 100 100
n3 1.61 1.69 1.43 2.06 1.43 1.77 1.56 1.94
n6 1.77 2.56 2.29 2.08 2.80 2.78 2.21 1.47
n3/n6 0.91 0.66 0.63 1.00 0.51 0.63 0.70 1.32
Mean 0.80x+0.18 0.79+0.36
*company
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6. Zr Wl Se2EE

EPALZ ¢} WPALR S &

ANE Table 8 YEFATH. EPAIRE 253 2 HA 1 2F A9 ZH2HE
FAE A A FA ol 167.08+£0.35 mg/100 g, BAF21o] |x|o|A 306.46+0.16
mg/100 g, C¥2A1el gxlo|A 679.06+0.72 mg/100 g, DR |xloA 778.11+
0.06 mg/100 go.2 YEloH WP AIRE F53 FAF dA 1 2FoA 9 Zd 2
2 FXE EEAE gdxolAd 419.91+£0.19 mg/100 g, FEAE dx|olA 539.14+0.66
mg/100 g, G¥21d WAolA 542.86+0.55 mg/100 g, HY217 HxlolA 998.33+0.61
mg/100 g &= e}, WPAIRE w3 FAFY |A7F EPAIRE o33 A8 {44
Hlsto] & s HeERSlT
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Table 8. Cholesterol of hepatic in olive flounder (Paralichthys oilvaceus)
cultured with MP diets and EP diets (wet matter)

EP diets Cholesterol (mg/100g) MP diets Cholesterol (mg/100g)
Ax 167.08+0.35 Es 542.86+0.55
B 306.46+0.16 P 419.91+0.19
C 679.06+0.72 G 539.14+0.66
D 778.11x£0.06 Hz 998.33%£0.61
* company
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Zo] #ejstar ol A Ao 5, 2007). =, collagen?] o] ¥ ofFAdS
= Fdo| dusith= Abdo] #eA B 24 SAHCE YA on, F4o] dugh of
Har Jow(H 5, 2007), oo @b A3 T
" Ayt AEHow ZPEar @t (Tachibana et al.,
1998; Yasuda, 1988; & &, 1995; 1997; #, 1998; Al 5, 2003). ©o]%e] Tohgh
background toughness(e]&ol W& /2 @sh) e} actomyosin toughness(59] 5
o o3 wetdh)ZE s 4= vl Background toughnesstys 5o &)l A A o
A 71detel, AgEAS AlZdE 2 AESFTolw 1 FAES collageno|tt. AlE
9} MYX= F2 o] collageno® FAH AEZQ matrixghal E &= FF22 H2ZHO 9
ot kA A3 559 EA(dadh) S FAAF AATE ofbYal A2 E] matrix®] %
=

=

“

o

3 ZelS AlAbskaL 9Tk, ¥, actomyosin toughnessy= Ao ATPS] F-& <}
SHA dojub+= myosin® actin® Aol o8k actomyosin H3A| el dAHoR, U
o] Zdo] Fotxor Qe WA= K4 duetA He A3 FUMEA e
doH(4A 5, 2003).

ATolM = EPAFRE 58 A 9 49 FAAE=TE WWAHEE a5
FA e {JAle Hlatel A vEhd AS Feld = Addv. A 5(2010) HEALE

R ANEE A4 FastdAd AgE 9A 259 dx(hardness),  SHA4

e

(cohesiveness), 2 7% (gel strength), ©F# A (springeness)S 5743k A3}, wigAls
S Fast A7 AAERE Fa A4 Hlele =2 ghs YERdd oy, &

o= vt Buadtl. w3 7 5(2000) % wigAIR R 13097 AFSE dXe &

o
)
[-40
2

L7 =A Yebwth. webA EPANE a3 S o dadtate] gl s e e

B 2824 SUS TPF UG AT e Ao waw.
e

A oojAle] duk AR T, SR Il E EPAIEE I 9AUE WARE FHE
Aol vgte] HyrAom vhe gho] velgton, WA E EPAIRE TH T HA
Ao el vEsTh A 5(2010)2 wigAtRet MALRE A7 T 99 A o
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