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The improvement of meat quality for the
fresh water fish and the promotion of

pathogenic immunity for the young fish.
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SUMMARY
(38 29H8)

TITLE : The development of functional fish feed:

The improvement of meat quality for the fresh water fish

and the promotion of pathogenic immunity for the young
fish.

1. The first aim of this research was to improve the fish meat quality
for fresh water fish. Under this aim, we developed the funtional fish
feed that was a fish feed supplemented(2~4%) with the extracts from
Eucommiiae leaf.

One of the fresh water fish, trouts were bred with the funtional fish
feed for 3 months before sending out goods.

The results were as follows:

1) The addition{(2~4%) of Eucommiiae leaf extract to a fish feed, that
1s the functional fish feed, increased the rate of dressed-, eviscerated-
and fillet- weights compared with the rate of those of control group.

2) The functional fish feed showed the highly improved effects on the
chewing test, searing test and myofibrillar fragmentation index
measurement in compararision with the control group.

3) Randomly selected 10 panelist also showed a better response in

texture, flavor and flor of trouts treated with the functional fish feed
in comparison with control group.

2. Another aim of this research was to promote the pathogenic
immunity for young fish of fresh water fish. Under this aim, we
developed functional young fish feed, with added chitosan or chiness
herbs extract to the normal fish feed.



The results were as follows:!

1) Lethality of young fish was remarkably decreased with the addition
of functional substance, expectially with the addition of 1~2%
chitosan.

2) Pathogenic immunity was reinforced with improving of physical

condition for the young fish.
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AE( FF 39 19700 83kg, 198013 13.9kg, 1990 23.6kg, 1992 27.5kg)
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3 F39 ool A8

() 22 28 qrlzce Fu7 4739 FE£FE AL, (2) lignin
A Qe 4738 gl AR, 3) 53] “BEx £HPATAE YR
o FF32 % dld 288 FgAIE FEo) Atk 7iEH Aot
4) ¥B F5% L2 2 2" Eo] XA Polddn By

I Ao

M AF7HA] BnE ZA2NEH F5H0 AFY Ad A8 4 &

Ao B Aoz B3 AFAA BN FFHEE ol83to o

%o SAMM BT YAS FT Yok

_12_



4. 559 4

L

2A

4
A

FAMREE F AR 28 F3YS Yot FEH TS NG R
s AT Z3d= 95 Table 13 23%ch

Table 1 SF&FIETRD)Y A224

4 s H] £
T 2 1.3%
E 14.2%
Z A g 6.2%
Z 3 B 10.9%
=R I 12.8%
g3t 49.8%
|25 d 48%

EolA ¥ 4 At us gol AW NgYoz 2@ ARRY zuw
(1429%)3 BY@A8%)E G52 e 3ol 5Hez ok el Ao
A BASE 4RO A4S Atk Poz HBYE D SR o

& ZAE o) FolAoky Aoz Ro)
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AtgC] widstedle EAZE Aotz AFE drixsg srlz gdd. §
3HE 4% &4 $FAA FRYIo) F 51% A2 AQT. B
TEEE O 4EA Aol vE Arlx FFo] vl L Aol £ ol
HEPZo2AM o 49%).

2. 493
7h 5% A7128 ANA2E §3 AL Fo AmAg
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Shearing test®} chewing testt

H7HIAlg E

ol

#9)

Rheo meter(FUDOH, Serial

930801)% ol&std YRt A 2 HAFF TY FH 2409 &
He BE#A F 144709 samples(20 x 40mm)E& F AP} Shearing

test& $ & Rheo meter 4G &3} #o] &Ar). !

Range Test speed Sweep speed | Sample’s Size
5000g 30cm/m 20cm/m 20 X 40cm
Chewing test® 9% Rheo meter 23S g3t Zo] g
Range Test speed Sweep speed Adapt’s Dial
5000g 30cm/m 20em/m 20 X 40cm
Rheo metere 4 &H3te 47724 o9 A7AsA S39 8

A, hardnessE &4% +

ATt

No.

3) 2A X 4(MFI ; Myofibrilar fragmentation index) &3
2HIAF HA] £H9 B

(1967 % £(1986)59 We ¥

ZA3e AFE2A MFIE
gl &4k 2g9 5] 104
9} buffer €4& HZstod FA7N(vertis®)Z 14000 rpmollA 183 &

Takahashi

A F 30x Fol oAl 183 14000 rpm oA A AT 2 H 2,000
pmo} A 1025t 23] WEstd d4deesty YHES e (2ml) 4
el FFgode] ANFE thal 500 rpmoAl A 30X #F F 125008
o #4424 v] 3 (Olympus, BH2-RFCA)& ol &3lad AH3}E A3
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Table 2. ¥ojo &34}

SAMPLE
Control 5% 10%
PART
Eviscerated(24) 80.3 85.9 81.3
Dressed{26) 65.3 68.9 65.5
Fillet(%) 44 46.3 42.6
el (%) 6.0 6.8 6.2
G AC) 12.0 13.9 11.7
—  EH(%W) 13.3 16.2 15.2
1) : Eviscerated ----------- Wyde AAHEG FA
2) : Dressed  --------=---—- Wz oedg AAS 24
3) : Fillet =~—=-rrmmmmm e 5o BAQRH)

E 214 B £ ARl

O dHEF(controb), H&AF 1(5%), A&AF M10%)E ztzt n 2P LS
o dz2FRYG ATt ¢ L AFe) ¥R, APFFAHE A
FOEG X710l MF, £&o AolN A vebwtch

@ A2+ 12 AFol #AGlol Eviscerated, Dressed, Filletgtel lo}A
= WEzT MIAFORG $58ch AT 1L 4, w2, FRo
A YoM E & ANYFro FUA Jeld.
€ M B £ YRl 5%F5H A7l HaATE SF YoiA
= F2 238 dehlo] Ut e Z3 AL & F Uk
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2. pHEARZ

a2y 194 B £ UKol pHE control®l A$ 699914 6 AFE 7, 12 A
¥ 6999 A 2L AR, 5% T AAME 676914 6 A3t
F 674 124 ¥ 6772 4 BoAI, 10% H7HFAAME 682904 6 Al
ZF 679, 124 F& 6822 Wi =AY HZMFE controlel wlE ot
dFEAY S 73 oy ol £He Wste BAsE Roz Azt

rr

o

time(hr)

<
[- control ¥/15% 10% J

figure 1. Change of pH with the storage time

3. AZY ZA 4 (Chewing test)

39 2014 B & YXRel METF 1L 26%, AT ODE U5%014 o =
TEY i & F£AE vEY, F AT 2 M ARPL 5% A
TR 10%4eTAM o & F¥E detlo. o ojge [PA4ge
FF HMES Bl 39YSFE SAAAE FA4 HAG. TR, AP A

el wet Azgol Wt 6AU Hdigte Yeldd. B agdAE
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GERR A AT TALAE HEl T, controlT EF A9 YT AL
veblch webA A2eA BasEA FFo A ARAME £5¢ dERE
F Ae FezMe AL 6 A% oY Aoz FHY, Hox 6 At
olid] AulstE Aol wiFAAycm Yrdd,

2,500
2,000
o)
N
£ 5w ,
o
c I
o -
& o H
&,
500 o
PSS
g7

time(hr)

[ﬁ control ¥15% EZ

)

Figure 2. Result of Chewing test

4. A DA Y (Shearing test)d 7}

AEANFL 259 JEAEE 243 AEEA 2HRY Angs ve
e Baeld. =A AFE F 0 Al AHAEE control 479, 5%E 521,
10%o1 M= 53824 F59 H7tde A9A=s 3A Frhste 232 g
Wk Ao A, & 6 A% A 2 de 7} Fie] AIAEE A9 §Y
THE23RF)EAAE BAT. 2 AdAFAME  HrlFel YoM Hgoz
o ERE =771 AMME 6 AL ol Aujsts o] wpEalxy Aoz

ekt
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Figure 3. Result of Shearing test

5. 294 % AH#A$F(Myofibrillar fragmentation index, MFI)

2y 404 B £ AFol EA AF controldt S 6726, 5%t 63.95, 10%<
630424 A%, Z 6A17t 74AE 7} group BF FUksIey O S5
7ol @A Jetg 2R4R T2 72 Gl HIFAA FFHAU
€€ ¢ F Ud. olF MFIE ATt 2y 1R2AZANE A $9§
MFI @& Byt Z94F 283A4 AFdeAr 7oz AF4AT

L6 AT Axge RE & F Ak
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86.2%5 0485.34
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)

Figure 4. Myofibrillar fragmentation index

6. A5 A A2 (10%a g FFg)
EA 1 ALF B AEa 7o 104 FAAdes ddsted Abde) o}

&}

T8 ARE LAFA Fn BSPAE AAE AR B 30M @ FUFo
texture, & A, flavor, 87, A Yt L& FHEANAM H7E, 53] 5%

e F

flo
o

etk ol EF AV B2 Aol xxig: Wy

i)

P
T oldel RE A¥ZTAE dAY FHAY TN =7 #an
dAATG. Holx FFE F7E ArdMe FAE 29 JHd &2dE
Yetd 238 R

® #5HAZH

A}. i C ot o, ZL O/ ZL
P ontrol 5/91 10%
texture 3 4 4
g9E4 3 38+08 42+09
Flavor 3 38+04 3.8%£04
A3zt 3 36X04 3.8%0.9
3 Hot 3 54+0.8 46+08




A3, 8% 444 $2 AAE A=AR

AE 29 As 2 B

1. A5 24
Zh IR AFZAFAM £2 /A4 A0 Hojd ez wEd F

ERE F2 extract® ¥/ 28 $0l9 §F AN FojAEE Mds

go

°{N'

o Fo1E HAAG AEE FolAtse BANE HAEA FF extractE I
Y E base 2 2%, 4%H A FHAAA FAAY hE B ALER AR

7ol RE AR E ol8uiA £ A ZE AU F Mg
doll flavorg ¥ A FHeoz HZ L 2HE AR, BA %9

-{0(
Yo

S48 B8] st Fslextract® H7tsld 3 715 A go] A R E JNHE
Atk F, AglA BHA® F% extractd] LY E base & MZ, 9HA, 3 =
< 747 2%Y Frkstd 37l AlsE ZAEA

2. ¥}

7 EE ARE ol &3t FAMel Ui B4R FAYE sjAEy] 9
3t vhAl FAFHF(FFTA A9, el EF g & YA AL
MM 20 o] softd $1E Pl FAYLS mYsld EaA 12537
Foistsith +4 §39 RIS FAA) Hste] nYE base 2%, 4% F3F
extract®] FAALRE XA st FE AAsAch

Y 7Hel M #dd £ AHEH) tfEo] flavor 2S4S FAANY B

o8 F%Yextractd] HF, 9 R 33} extract’t 7oj® AR E FolAA
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29A SEJ SAMMHflavor A+ AFY & FHow FojsATh

3. %3 MM &5 )

7t. B4 &3
Rheometer& ©l&3}<} shearing test?} chewing test® A A&t

Y. 28 AF &
T 7kRe &d B4 &4 AE2MH Takahashi(1967) % H-E modifiy
g ZH3tAt

. ol 5o A¥AHA
EAF e oM BFHAE HAsg

oh. 33ta AR
£F9 lipidg FHo2 HEe was 459} Total lipid, Triacyl
-glycerol, cholesterol, phospholipid. 24t 24 $& Y¥AdE 44
& ol g3t £4EAt.

vk ol fo] A% (AQY Hrt
@ A% 713 e 49 W3l
@ A% 71 g st £ w3
@ A% 71o] w2 Fojo] W3}
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A24d 23 % nF

1. A E2RE $3 7/id 7154 849 33

7 AEE AFAFCNA &3 Ade TIs} Holg How AW F3

of
214
o

2REH FEAHAEY extract®E oM AGH2Z o] F UZE oo
extract® @71 Y8l S LA RAE (F)FY QAT FoAA A A
F29 oA, 5 S00kg2HE ZY 2 FE2U oA4A F2F 2 5
AlA ok 200kge] extractE AUt HAZRE F2Yo AR £8 13 2uW
142, ZA% 62, 23 109, AT 128, @318 498 & 48%=2 ZAEIA

4 88, 484 FEdAME 34 28 SUgsn, a4 A4S A
8t7] st Fae] dHFEIUE AYstd &9 HeiH 2 mineral € pH =

e

S

dol @& AFE AolE o8 MR FEYS AESIHT B F3
R FEFHHAA dojutes 2 NS JAY = Yxn FEAYEE natived
FElel A v g S FE(FH " FS5 Yol vl © Azt 5% old &
€8 FANE + UADE F2F & UAT HF, 2A, 3 5 3-4ui9
10% %€ 5% mineral water (pH 11.0) 5% &olo] ¥ 3 2&3 323l A
2o g ¥ YL JdA

2. 7128 Asd 93 Fold %9 A5HPA A

159% F29 AdAst] Ao obF dyg A @3 #F HAE AA@

23 E 49 Zo] FAF] i Hdo] vl FA Yebgd
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¥ 4. 8% 34 2

group

control & 2% &+ 4% &+
FAYE

Texture 6 £ 0.5 8 £ 05 8 * 0.7
54 7 £ 04 6 £ 0.3 6 = 0.2
flavor 6 = 05 8 = 0.3 8 * 05
24 7z} 5 04 8 * 05 8 £ 0.7
F34 H7t 6 £ 0.7 8 = 0.5 8 * 0.7

3. chewing test @3}

2"5 A B o ARl 2% 4% AT control ol vls] A FAo] oS EAl
el wetd d7hE e §39 AE7 FAHUL LS & 5 Utk Ao Aol o
S MAAEL W3l 5o 8AIZE o] FelE A RAA ol Q3|8 Wol Pog ALY AL 6

Az A=udl M avlste Rl vita2d Aoz 47w

5000

1 Control
1 0 2%
4000} X 4%
5 ]
= 3000}
= !
s
2 2000F
n !
1000}
o | u i N
ohr 6hr 8hr
Time (hr)

Figure 5. Effect of Eucimmiae leaf extract on chewing test
in fresh water fish

4. 5499 W3}

296 A E F ARo] control Tl vl FEeo] £3 & H7E group
of R} 9o MG uo] FEJAE Eol: AFE ey}



Fig 6. The color of flesh

o

5. %719 472 ¥z

aY7 M B F Z& control ol HWl3| HriFeA Fe& A
TS 91 Qo] TS e 2 didbel 3L vlNE YL ¢ F

A

32
petl
L
&
i)
=

it

Fig 7. The color of Intestinal Organ
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6. AAEHE A8 NezA 2 A9

Fo1E 7tEH 2EH28 ¥ 5% 182 Fol td uld Fojye ¥l
AAE FYY HEAZ A FEARE A F, $ol9 2HE R o
gt Aol 27 wEel XAde fdEd P Y8 9 el 4 BB
(Alanterial dorsal muscle, B: posteria dorsal muscle, C:anterior ventral

muscle, D: posteria ventral muscle)2 2 uo] st

m o

o), N ﬂ B \
=) \
wy‘/\

.

Figure 8 Sampled position of fresh water fish
7. Ao} A d Wiz

A FEL OE A RERG IAA gRuizk AASA @A (% 1/2) e
wes, 2R Ee I F FFue dRT > 4% > 2% ¢ o2 el

7t 22 RY dAldeg dgizFol 7 R AXA FFo]
4%9 FFde A7I2E A DEYAAY A FFLe Uz v
23 e

Y99 ZAE Hol FFQ vl ARE AIANPLBA AAA] §to
U 2 Fol FAHE FAE Bgod, aFdAE 2% TAA AAD §Fo)
A Zadte 2SS JeRg o F9 AxAe FAHEL phosphatidylcholine
(PCIe2 oF AAH 9 60~63%F ATt FHAHFE A3 QA §eo)
AstHd Ze2uHE Aol BANAHAY (£, arachidonic acidel #3}7})
ozl ojstzgo]l At Ao (AE 5. 1983).

ol AL TolM Foze FH2HE Buld s doju ¥

]
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d2el g & ZaAdn FHLd £, HMG-CoA reductased] 74,
olstzt 8 o] FHAol 34U cholesterol 7a-hydroxylase 43 vlnsld F
o] Z2a26 g 479 A AE GFAT (FBE £ 1988). ol A=A
A ko] A3t olFel EAAQY EPA, DHAY #fojgtn Az=HAR, 1
A&7 - disiae oty 43 B Fudrt

80
» mContml ]
S " K1 2%
:gf 60 |- B 4% -
3 !
S 40 L
2 | N
: \
éQ: 20 §
N
0 NN
D

Sampled position
fig 8. Phospholipid content in 0.5g organ of the fresh water fish
8. Triacylglycerol (TG)oll 3 g3k
2doME A>D>C>B &2z 9 Yehgn, 4A¥9zE 2% 5

22 43847 $95 AR 2 TG &2 YuUtHaP10. de 15
NE Aol §A8 3L ey
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200

1 3 Control

= i 2%
S 150 H B 4%
E
S 100 H N
(& —
> X
ho
& 50 |
= A

0

C
Sampled position

Figure 10. Triacylglycerol content in 0.5g organ of the fresh water fish

AFE ERTEC vlEs] 25N AMAs7 e, Holaso] oA
Aol n-3A4 9 eicosapentaenoic acid (EPA, C20:5), docohexaenoic acid
(DHA, C22:6)% EAAQ AAto] FHE triacylglycerold TRl B
o AEEE, S5 A48 P} nFoldlE EPA 10-15%, DHA
7-10% =7t LUt DHAE &3, Ho AR xZ 6 Bol Xg=d
Ve AWdeln, AF7I5 fFAd 43 Aoz st A2, EPA
T oej7tA Aelago] FEHT Qe AL4Le 2 prostaglanding 3 B
Ao} 2 A, arachidonic acide] 2 Ag el PG (PG2)9] ATFEH A
¥, EPAT 3 A€l PG(PG3)e AFEAoitt. 53 & AFAA Fo]
o 254& oY 71X TGEAY JFAZ F8 ok TG Ag
A (A7ldM e FFAHAHA2 AT TG AsAL), 259 354, 87,
FIEAHA A Aol Ao EPA 53 22 AAHoln F4& Aits
gol g ¥ UA=E §3& MAANLSF Y s HE B
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FAEEE (291D C ¥29 control?] & Zd2dHE € te 2§84
A3, 2 A8 YAz, 43 ugs W 2%, 4% AAAD Folrt @

< A2 E #¥e Jdedd. 53,

FA Geiso

60
50
40
30

Total cholesterol (mg/d)

4%ToNA ZU2HE FFol FAY

L4 l L4 I na

o Control
S 2%
X 4%

O Y

Sampled position

Figure 11. Total cholesterol content in 0.5 organ of the fresh

water fish

302 A% AAY YF2aaHEe AALe BHA AL, ol
W But gch AAAS w2 Aoz 2439 TA2HEL WA
At ol Aste AgrlRonE, 1, 2BHINe] 2a2HE
o BgYY A, gFAe oBAg

2 4485 Ao

o)
HMG-CoA reductased] @43,

Az, LA Ae ZY2HE AR FA
o)3tz g9 A& 3y cholesterol 7a

27, & 3% A% 33 e
A

~hydroxylase#d 3} vl st FoHAAS vebyct.
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10. TBASl & w3

Pabes RAE2EDRES TBAXNZ =& A¥e Uiz, 53
A, B, 28]2 D RRAAME A BT &Yooz (WRT > 2% > 4%) 2
2xg8 24 ey, W3S AAE RAd CREAAME deez deEw
th(2g12)

0.6
L g Controi -
L O2%
0.5} o

0.4
0.3
02|
0.1
ool

(nmol MDA/ mg protein)

TBARS content

B c D
Sampled position

Figure 12. TBARs content in 0.5 organ of the fresh water fish

olFol EeH UAEe AF, 53] o|FAEE 2 A o FK3}L A
£ ¥ 3133 Hpolyunsaturated fatty acids;PUFA) ¥ 2 dj28H2% t7]F9
2zt osf A AdstEo, AARAES AP 2 Ho] AstHo A
AsEo]l AAHY, AAFEA F, vz, dgo] ol xm, EF AHA
M= vt etz gt ek, offeo] AR NES JAsE A ws
T3 2 2342 e FFAIAE %9 A3 ¢FYE ol F2 @Y
&

rr

LR
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A47g A ojo W A FAS Y% Fof
Als g

A1d 239 As 2 3y
1L AojAts A

WkH g WE 2F(AT), AT "l 5%8 H7te 2HFBI), J1EN 1%
& 4o Wetzl 2§(B1,B2)E Z+A 001% ¥ 73 2F(CH), 28 BYFHE
HeA gEA Qe ARCls«a AR E24+EE 287 Hegyeoez
28 729 3% 2F(DT)LZ YFo] 7I& xojrlgd FAAN Og &
AAA Aol Atg 2 sArt.

2. Aol (A1F : Fol 9 Ao])

WEE ARE o8 FolEIHEFA AUR A vkA FolF ¢ Tel
0441-852-5150)ell A1 @ golst 713 77k BAE dAH3 AAsH
HAE 2me] 2 FAFA FoAHn e AFAM FAAE o0t g M
gt Ao 3718 SAstHh. I AR FEA7E 692m (n=30)°1U T},
3 B 27t e Aolg A&sA gl ¥, 2t groupd HFTAF
120g2.2 zA3ld, 109 Thez 284 AFH HE2LL 289 60U
Folsth. MLE AtRE 3Tl 334 AEAoje] H gl vl st X ojdl
Felstath

3.01%e] AA R 72
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Axg g Arle 712 900x M 2300 Eol450(mm)el (2 Y 13), AsHF
g AL 24M7 FelEd & UAEE FBo FYE FYSHA TEo PVCHo]
Z2 ofguiie 4R E A AA 3¢y A5 FolE xHIAF 2
st Beo 2%E 16-17TColdx, ABEE 44258 FY3A AL A4 E

TEHEE A

A S00mm
300mm }‘\ /’
N\
: A 450mm
— Boc ]
f o S
s - S B1
E = ===
Rl —— = P
= = =0 L
Sl 3 .
/ f:;i—fﬂ’ é’%é B2

At gt 27

Bl: ojgl PVCI ol =
B2: o{@s] PVCH o]
C: Aot W&+
DAk

E: Al A&7

Figure 13. Size of Fish Bowl
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4. Xoj9 ¥ A A3

60Ut Folg Aol 2Ed~E WA $EE 182 & % e (WED
Ml Fosk Tobelstel AEAA R WE)E Husted oy wEFoY
oA Yol AYUZ AL 24 4AY VLol ola) ARY TIF, WP 2

g3 %3

fijo

HE - 5T F FRRENAG

N

5. 443784 B2 A5 FYEEA
<TBA - Ohkawa et al (Z37)>
7t A ¢
1) 1. 81% sodium dodecyl sulphate (SDS)—heating &3}
2) 2. 20% acetic acid
3) 3. 0.8% TBA - heating &3}
4) 4. 1.15% KCI buffer
t. #3
10% homogenate 200
— 1AL 20048
— 2¥A1 %k 1.5me
< 39 Al %F 1.5m

« buffer (800x2 - sample%)
V 6008
Vortexing 30"

\ 4
Heating 60°(95C)

icetk EE2= o ALtz Wzt
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Centrifuge 10’ (3000rpm)

spectrophotometric { A =532nm)
6. Aol 3, ulF, =9 FAA AP B4
Tissue (0.5g)
1
Mathanol 15mé
!
{ «-homogenation
Chioroform 30m¢
i
Heat extraction (407, in 30min shaking incubation)
!
Cooling iIn ice
!
Fill up with CHCL3:MeOH(2:1, V/V) to 50m¢
| ,
Fillter with Whatman fillter paper No.2
{
Adding distilled water
} < mixing
Standing for overnight at 4T
!
Remove water-MeOH layer
i
Evaporating and dry
i
Fill up to 24m¢ with Hexane
i
Trans methylayion by Sulfuric acid-MeOH 2me
!



Argon gas injection

i
Heating at 80T for 1 hour

!

Dry up Hexane gas
i

Injection Hexane 2ml and saturation NaCl 2m¢
i
Shaking for 5min
H
Cenrifuge (at 3000rpm for 30sec)

i
Withdrawing Hexane layer (sup)

!
GLC assay with 10i8 injection

7. Xloje] W #AAYFPI}
Histamin & &%

NaCl (0.75g-0.78g)
{

Sample (1g) in Tyrode® (Iml) - 2m¢ sample
IN NaOH 0.5m¢
B-C%(butanol ; Chloroform) — 3:2 5m¢
!
vortex 2%

!

A4 E27] (3.000rpm, 5min)
l

B-C3 A3 (43)
i
B-C3 4m
n-heptane 2mé
0.IN HC] 15m¢
i
vortex 2min

l
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44 87 3.000rpm S5min
l

upper layer#} A
3l%& (1md)
IN NaCH (0.15m¢)
0.2% OPT (0.1m)
A &oA 54 A
{ 05N H2S04 (0.14nt)3 7}
HRF 54 — 2~3 hourdtel &3
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A28 43 2 2@

1. Ao)9) Y& 54

Zole]l AEES 10U VAR 60U §toz B A o
&0] 92.3%, 835%, 61.5%, 42.3%, 30.8%, 269% 2 U¢oi7izto]l UAAFE HA

Sl ZASIQTG. WEA> AwA o+ B> 228> AEAES

E%o (2414)

b
o=
r
o
2

150

—&— Control

—O— Macbansok
—h— Mac + mineral
—1— Chitosan (1%)
—{— Fraction

1000 -—03 S\g O—# |

Viability (%)

50 |

o) A 1 . I . 1 .
0 20 40 60 80

Time (day)

Fig 14 Comparision of fish viability by feeding different baits
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7124 groupdlXE 604 A P71 ol 1vtele] XS R BolA gl
APAZ 092 F2ES Fold F2E groupdllAE ANAMELR HAEZHPoY,
50do} A=A 80.8%2 AstHAR, okAR 60U 7RIS Fol7t F HEE
€ oA SAIAREY 50Ye AEE 808%E 2uiE HAFHAUL. wuB
group< 3093te] BE S 100%E FASt oY, o F 96.2%, 84.6%, 80.8%2
ardged, 2283 A FAY ¢S vebdh

Tl 2 AFMER FAE AFEEIE A Ade BAR nFs]
ol HAEE T2 B97t o, o ALE A9 ), Xoi
A stz Jsto] XALgol WS Fotxd Foly7tE AFINL A5 ZT Ul
= AGY 9% vjAeTL ofdeY, ol FEsy] AHA dgsn dF 3
AAE FostA ez 23 LvA4d IUAZ 4T e nA Aoz 47
g mebd, e © 2 % Tolgd E £Y 7 A9, Folmte 255

He obyet 2@ A% Fel A vl Rez AZAY. £, $Px

- —

ojg]l Aitoloba Fole] AuIt FeEh B YR FAE XAE Foj
e GE AU AASAEZANNA o o} 1000012 FEst WA of
32 A A9 Adste At 2AsAch 2 Ao M F2d #4Q
Aoje] WAHE FAANA o} F =S4 A2 & AN B gAsged, £
229 BeE AAACl & WANEOoR AFHYLn dogo FA Yo
Ac BIEY 4L vkd AMsts Foid.

2. Aoj9 AFH 271A%

EIAA Aoje XALgol vl Eo} & groupd A HRIE B & Y=
TAGol dFHAAEL, vl 60dA e Ao 7ol AFE A A} o
Z2< R4 o< JIEANK FE28402 AFY F7ME Byt

6098 FolFo FFHY A7PHEE 109mEA Hxo HFAVIRG 40mB
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7betgdeh Ariee 2 vdstd gixd< S FEAK 5B FolY. (fig

15A, B)
(A)
150
o
(%3]
@
<
2 100
w
N~
B
e
O
)
g 50 L
<
O
}._.
0
Control Macbansok Mineral Chitosan  Fraction
Groups
(B)
15
=
o 10
)
N
(%))
o)
o
©
D 5§
>
w
0

Control Macbansok Mineral Chitosan Fraction

Groups

Fig 15 Change of total weight and size by feeding different baits
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3. Aol wFe] 2AZA

At g ojlZd groupoliA 43 HBolgeou dzFdel 7 groupy HEF
FAE ZUE Aozt el gt (fig.16)

04
a
03}
©
°
a
R -
*»
02} o o
= A - .
hd (o}
-+
o B ® ¢
° : 4
o1} . °
ool 3. - 2 1

Control  Macbansok Mincial Chitusan  Fraction
Figure 16. Change of Spleen weight by feeding different baits
olAddE 60U L Alge oo HFHE v WARARTE I}

HAGA] 2l (Gut-Associated Lymphoid Tissues)e) @ o] #A & 715 A o)
t}.

it

4. A9 F7 ABas%
H2Tol vlsted NEN< $2E< ARHH HlP< ARAEo2 AL 4T

e g3 QoY1) BHEAY FFoUoE AF AAeHd L AA ALl

FFL AR A& Rez FEHH
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Figure 17 X]oje} 7] Mz 3}

5. 219} F 9] triacylglycerolo] Wid <3t

¥ 18d4AH B £ AR zZt HAF BT controlFol HisA TG
(triacylglyceroD & o] #A3A A =HAUT. E3] Chitosand 2 Foll Yol
A #2E B TGRE Z2FAE 289 o384, dFF3ad 4L @
BA7132, EPAS3 Z& 3x X3 P4 @3 d3l(FES) BATozH

WY F3 Jldste Aoz gzdc
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Control —

Macobansok

Mineral

Chitosan

Fraction

1

1.0 15 20

Triacylglycerol Contents (mg/dl)

Fig 18 Comparision of triacylglycerol contents by feeding different baits

6. Aoje] kst Y

a8 1994 & & AXRol & AT 53] Chitosan B FEE A7t Ao

A At 84go] A Jebdh 2oje FHdste AHE AANG22ZA
AW B9 B4 FTAANA AAEE F2AE Aoz Yy
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L

L

~Z 2NN

o
4

59
199

T

O wn - w0 O W o
Al

49 N o ~

(lwz o/nu)syval

Extra

Control NMineral Makbansuk Chitosan

7. Aoje] XA A3

Relth, 7 ANt =

e Yebd

62 2% Hrte Aelol WaA P

®

aA43stA F7H10

v 3§ A} EPA%H o]

osan A2 F¥E controlTol

53

) = At

=
T,

8:2¢]

20:4,/1

ARz e 203 +

He #A49

Chitosan® 2] 7ol M &



&0°] 02000324 Control 0150012t dAstA A et

w2} A Chitosan<

oy =

e ¥ 3 [

2 B22A fHsta dokn Azdch

Table 6 Comparision of fatty acid composition by feeding different baits

F.A

Mineral c

Control o gk A FZE Chitosan
Groups
Palmitic acid 19.45+0.46 | 1899%+0.37 1 19.95+0.22 {20.45+0.45 | 1854+0.26
116:0 abc ac % ab b c
Palmitoleic acid {12.28+0.1910.47*0.16 E 11591011} 894056 {10.37£0.41
16:1 a b i a c b
Stearic acid 402%0.18 | 3352008 1 4052001 | 465+0.20 | 438%0.26
18:0 a b ' a c ac
Oleic acid 22.47+0.2412342%0.04:2297+0.06 1 23.030.14 | 21.66+0.50
18:1 ac b ab ab c
Linoleic acid 890+0.10 | 9.39£0.13 | 9.13£0.09 | 9.41+0.30 | 895+0.19
182 a a a a a
D- 7 -Linolenic ;
acid 0.39%£0.03 | 1.30£0.01 1241003 | 0.94+0.10 | 1.19%0.20
2013 a b bc c bc
Arachidonic acid | 0.89%0.06 | 0.48+0.01 0.40%0.03 | 0.38£0.06 | 0.58+0.18
2004 a b : b b b
EPA 0652006 | 6391005 | 6.18£0.03 | 5.70£0.11 | 6.32+0.34
2005 a a ab b a
DPA 0.88+006 | 1.00X0.01 | 0.85X0.11 | 0.74%0.14 | 067£0.35
225 a a a a a
DHA 24.06*0.07[25.30£0.121236410.31 {24.77£0.66 | 27.33+£0.83
22:6 a a a a b
(20:3+20:4)/18:2 0.15%0.01 | 0.19%0.00 | 0.18+0.01 | 0.14£0.01 | 0.20%0.03
ab ac abc b c

* Value are means*SE of 3 fish

*“Value without the same supscript letter are significant different at

p>0.05
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Fig 20& xloj9] Aol ZAd s2etl &3 g vebd Aolrh. Chitosano]
H7hd AR E Fol oM A sl2gn d3e] uf$ @it ol FAHd
FEsA 43 AdRsA 4Fsn AL 5 Fn Yo SzER §F ol

off

F0e RE A o123, & gl FUMEo2A AAWE HsA
Szt ¥l dFez ANHE Aoz 2 AA Joh WA Fxgw ¥
Fol Rue AL aF A2 FE A4¥4, F H4d AYE S ¥A ¢
I 3oz APsA 4R ASS T don of A YEEo
7t wohe Z3e} o9 dA o
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A% A&

1. &3 738 & s g

Aot 228 E3 F29 extractE 71E Yo AR 1~2% H7t A1
o2 M,

) 39 texture7t @AEA HAHUT

1
) & Z9] cholesterol2 ¥ &% lipidd ol 2GS E B33 total

2
%9 ¥ F7hsh
3) &2} taste7t @A A 4] vjAYst 72 HAUTH
4) &4 A BEFo] NAHA
wetA 2 HEE AR E of 835t Fo] AE o Frole] 2H TUE

B0g 5 Ao Fo 7 A5Fd J|g Aoz Eo,

2. s WYHS FRALF Ut A5 W) § s AR

) 7189 Xoj& Al 7|54 B3, 53] chitosanS 1% AF H7HA 7
o 2M zloje] ANALES HAA €Y 5 U Wte] R
2) zoje] AAE MAAPo2ZH Y AEY L FAANY F YA

uebd A AE NG F Ade Fgo] RAH Ao Fk &

=

5 Sdd 2A 7198 F A= Dol g
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