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The Effect of Lipid and Collagen Content, Drip Volume on the Muscle Hardness
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Abstract

This study was conducted to investigate the effect of the lipid and collagen content and drip volume on the hard-
ness of fish meat. Rzd sea bream (cultured and wild) and flounder (cultured, cultured with obosan and wild) were
used for this study. “extural differences between cultured and wild meats were determined by the measurements of
hardness, lipid and collagen content, and drip volume. Lipid content of the dorsal muscle was higher especially in
cultured red sea bream (3.32%) than in wild one. Cultured and wild flounder contained lower content of lipid than
red sea bream. The content of collagen was higher in cultured flounder fed with obosan (8.37 mg/g muscle) and wild
flounder (8.02 mg/g muscle) than others. Drip volume was the highest in cultured flounder fed with obosan (8.67%).
The hardness of raw meat was correlated with the contents of lipid (r = -0.7063) and collagen (r = 0.8307), sig-
nificantly. Cultured :ish contained more lipid and less collagen than wild one. So, the hardness of these fish meats
was lower than wild one. However, cultured flounder fed with obosan showed no difference in hardness compared
with wild one. In the: cooked meat, there was no relationship between the hardness of fish meat and the contents of
lipid and collagen. But, the drip volume was significantly related with the hardness (r = 0.6870). From these results,
the factors contributing the textural difference between wild and cultured fish meat would be the lipid and collagen
contents, and two wzys to improve the texture of cultured fish meat could be suggested. One is to lower the lipid con-
tent by feed control, and the other is to raise the collagen content by inducing more fish movement.

Key words: cultured and wild fish, obosan, hardness of meat, lipid and collagen content, drip volume

R .
QX Eo) §ae] o dgg Aoz vehdel,

ArHEE PR 9AY Aol YRz e

rjo} x| oprlel 8] et shspale] A} ofref
= AdoiRo A3HA] ke 53, o]%e] A, Bt
oA oFAlols fojF o Yo AFE viehle] oFale]
2] 7)3Ao) o] 82 Aol FA gL v|HE AE
o F stk Aztel] gt A3k G RN
theometerS- |83l o] 82 textured 573 A A
= Zujo} gR] BF oFel Apdedl| Hlsle Hxr}
frefdez vo Jepge ' st AlRATIAIQ] o BAL

2 QT 199945 A3|ehstm 7] Aol 23 AR

ez 25 o A S B texture
o] e mA B ZAERIRR] 2 gele] So]
Apdefe] wlzle] el AL THY AN
He Aoz & 5 glov}, feis} Alde] mF 24
W ZAERre] T3] M2 Hol%ell slelME Als ZA)
Al TEE A, FIRNAE | Rels §do] d
3L 2R E 717 AREE WA 2ot Al
ool X o] Tetdlar o] TP FHest
o] o] AESE AL HolA| oo}, o159

texture?} XA 2lol2nt AHE 4 gle Aol Al

-352 -



AA 9 S, DripFel A 2 A mulh YA £ Aol v]A = A% 53

A=) oi vt

8ol THE Ao S QA= V)5S 2 AAE
zo] EAjstn o] AA 2L F FFHY AR A
SRt g rEe et Erpidare T80 Ax
o} AR BAA 7} glom Feplle] wESF Iugt &
$o] B Y. o &) SRS 994 B2
A FHEls BSYSE youg va|iiug ney
ol Bor o)A AEr} F2 Aol B84 T
o] ¥ o} 82 E8] uldl AAzAFo| Hormz
A3 T AgAlo] o] FolA)=d| ZepAlofe] W of 8-S
A o) ARz M) WAA T W2 AAZAE
2ol Rolr #FE = glo] detel = At Sl
of#] o}8-& AR o83 ol 9h Mo w]z] A
A2AE A3l 2N M2 Age AA S 5 3
o wt M vhEE geiste] textured AL Qi
Sato'"5-2 2401%9) T8 ZeplgRRS Sl oM
M A3 texturedl] RIX]= IS FESE A} of
e ZREEEG JH8A Sedle] Wk, £ Fell
RS oFoll viEl dRkslgion, ] SRl oF
A A QA3 A= 7 gda Busgoh

b, Apedofo wlsle] £-FaFo] 53 FAel
Atgol] 93 F8 AASAR Fale] T8 FefAl
wdAle)y) gt Fepdlo] o] 89 EAo] ks w|A
S 9lE 89102 AAlEg e B3, ofaleeM® 27
wkglago] M2 Wx|9] Aol ZAEc} Eeiile] o
ol o ZA 4T AL AT

o] $-& 50~60°C o|Ako R 7ldshd o whild
YA e 5 ST H3 wediide] oo
vhy 2332 ghlAle curd Al E SarwEe] TAH A
olg] AL 7l 31 o] & AAE A= JFS
sAE) uebd, 71880 ARE g AR, o8 &
9 & iAo that 23A chilAe] FHH)E Sl o
& sttty FAR)7] AR E g

olof], B A= =ve} |Xo& F AA A F=}
AFFFE A5} o] Aol S 2 /ldEe] A=

o BN S EsAoH, 7tdg A A"
dripF= ZAsH] 719 80] AR vXe ¢S A=
sl ot

N XMs % gy

1. A&

Aol o]-4% =], JX A A AF, AFA
3 A2E Table 19] vehllct. o158 E 277} fAket
ofrlele} Aol S ARSI e QA efels dwbH e
2 oFAE Zl(cultured 1)3} IHIALE 74| Q) o] BAE
A, W= ARel A7kl AR oF
(cultured 2)= FHEFHKT. ] BARE Q4 3h&, AlF,
3 R elg 9 23%e] Al ARez FAY
Aolch. AlBof= AFAMLEERERE P 23] S F
3oz XE oA ulS(dosal muscle)] Y-S A
ol AFstdet

2. XE&N
W2 RE 05~10cm 99 W3S A3}
Bligh-Dyer 2ol &3] = slglct.

3. Texture &%
ARVt T8 A8

4. St Y

Bergman'® 54 Wbyl o3 wiS-$ 03g4 cap
tubeol] 3o FF 15m/, 12N-HC 1.5 miE €3
3 NF TS DA 110°CIA 2447 7
g F 50mi2 AL ABENE AF el 03 mid
#5le] 0.6 ml9) isopropanol®t WHFEE §F AL3}EH (7%
chloramine T:0.25M sodium acetate, 0.13M trisodium
citrate, 0.03M citric acid, 0.3% isopropanol=1:4Y%
0.3m/ 7F8EE 4 5t A-&ellA ¥2]F Ehdich A F
(0.67% P-dimethylaminobenz aldehyde, 60% perchloric

Table 1. Caught place, average body length and weight, caught month of cultured and wild Fish

Samples Place Body length(cm) Body weight(kg) Month
Red sea bream Cultured (n=7) Seosan 31.5~36.0 1.08~1.20 Jun., Jul., Aug., Sep.
(Pagrosomus auratus) Wild(n=7) Wando 30.5~35.0 0.95~1.03 Jun,, Jul., Aug., Sep.
Cultured 1(n=7) Chejudo 32.0~370 0.90~1.00 Jun., Jul. Aug., Sep.
( th.g:;fyr;d:;ivacm) Cultured 2 (n=7) Keoje 313~342 083~094  Aug., Sep.
Wild(n=7) Wando 35.0~39.0 1.02~1.10 Jun., Jul,, Aug., Sep.

Cultured 1 : fed general diet.
Cultured 2 : fed diet containing 0.3% Obosan for 3 months.
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Table 2. Contents of lipid, collagen and drip in the cultured
and wild fishes of red sea bream and flounder

Samples £y namnte) (o
Red sea bream

RC (n=5) 3324069 4.11+1.02°  509+1.88"
RW (n=5) 1.64+£036° 581+185° 386154
Flounder

FCl(n=5) 099+022° 4794138  6.86+2.04%
FC2 (n=5) 1.09+£0.38°  837+176" 867+2.31°
FW (n=5) 067+£0..6°  802+203"  437+£1.99™

RC: Cultured Red sea bream, RW: Wild Red sea bream, FC1:
Cultured Flounder fed general diet, FC2: Cultured Flounder fed
diet containing 0.3% Obos:n for 3 months, FW: Wild Flounder
Values are Mean + S.D.

“**Means in a colume by d fferent superscripts are significantly
different at the p < 0.05 level by Duncan'’s multiple range test.
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Fig. 1. Correlation between lipid content and hardness of
raw muscle of the cultured and wild fishes of red sea bream
and flounder:

RC: Cultured Red sea bream, RW: Wild Red sea bream, FC1:
Cultured Flounder fed general diet, FC2 : Cultured Flounder
fed diet containing 0.3% Obosan for 3 months, FW: Wild
Flounder
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Fig. 2. Correlation between lipid content and hardness of
cooked muscle of the cultured and wild fishes of red sea
bream and flounder.

RC: Cultured Red sea bream, RW: Wild Red sea bream, FC1:
Cultured Flounder fed general diet, FC2: Cultured Flounder
fed diet containing 0.3% Obosan for 3 months, FW: Wild
Flounder
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Fig. 3. Correlation between total collagen content and
hardness of raw muscle of the cultured and wild fishes of
red sea bream and flounder.

RC: Cultured Red sea bream, RW: Wild Red sea bream, FC1:
Cultured Flounder fed general diet, FC2: Cultured Flounder
fed diet containing 0.3% Obosan for 3 months, FW: Wild
Flounder
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Fig. 4. Correlation between total collagen content and
hardness of cooked muscle of the cultured and wild fishes
of red sea bream and flounder.

RC: Cultured Red sea bream, RW: Wild Red sea bream, FC1:
Cultured Flounder fed general diet, FC2 : Cultured Flounder
fed diet containing 0.3% Obosan for 3 months, FW: Wild
Flounder
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Fig. 5. Correlation between drip volume and hardness of
cooked muscle of the culiured and wild fishes of red sea
bream and flounder.

RC: Cultured Red sea breain, RW: Wild Red sea bream, FC1:
Cultured Flounder fed gencral diet, FC2 : Cultured Flounder
fed diet containing 0.3% Obosan for 3 months, FW: Wild
Flounder
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