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Character and Effects of Additives of Effective Microorganisms
and Herb Medicine(Hanbangchun * Olyukchun) on Enhance
Physiological Vitality in Olive Flounder

(Paralichthys olivaceus)

Hae-Sung Zoo

Department of Marine Production
Graduate School of Industry
Cheju National University

Supervised by professor Sum-Rho

Summary
This study was investigated to examine the effects of dietary
additives of oriental folk medicine on enhancement of physiological
and nutritional performances in olive flounder (Paralichthys
olivaceus). The additives consisted of Hanbangchun and Olyuckchun
which are mixture of 15 herb medicines and useful microorganisms.
The additives are supplemented into diets by concentrations of 0
(control), 0.3, 0.6, and 0.9%. Level of three typical pathological
microorgamisms (Edwardsiella tarda, Vibrio anguillarum and
Streptococcus sp.) in moist pellets (MP) were significantly decreased
by the additives in a concentration dependent way. Body weight and

condition factor of fish fed diets containing 0.3 and 0.6% of the



additives were significantly increased than that of fish fed
control(P<0.05). Red blood cell, hematocrit and homoglobin were
significantly increased at 0.6, 03 and 0.9%, respectively.
Hepatosomatic index in 0.3 and 0.6% groups were significantly
increased. Total serum protein was increased in all the groups of the
additives, but the protein concentration in liver was higher in the
control group. Survived times of fish was the longest in the 0.6%
groups and followed by that in the 0.3 and in the 0.9% groups. The
death rate of olive flounder due to Ilymphocystis significantly
decreased by the additives in a concentration dependent way. Higher
activities of superoxide dismutase and catalase which are involved
in physiological defence mechanism were found in the dietary groups
of 0.6% and 0.3% addition, respectively. The findings in this study
suggest that the dietary additives, Hanbangchun and Olyokchun, can
enhance immunity and tolerance of olive flounder against stress and
hypoxic condition by increasing activities of body antioxidant

enzymes.

Key words; Fish feed additives, Microorganism, Lymphocystis, Herb
medicine, Superoxid dismutase (SOD), Catalase (CAT), Pathological

microorgamisms, Olive flounder (Paralichthys olivaceus)
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S ygtol A F2=E 3 e @ X (Paralichthys olivaceus)= %2]7] % 9
HAZE FEANAN Fhol o2V 7HA @A FHo] &3 o] FojAu
JdE AAot}HCho et al., 1995). LY A9 o3tz AT Z4F =
2 899 S/ 2 AW 44 T BE EAAEC] =HL Yo &+
ol g =AM FHole I BtH =K FE7 BojAE T AEH
7HAE e didel He AeE 43 A Jrh(Nakagawa and kasahara,
1986; Hatae et al., 1989). o]&| & A|H A F2ik o7 AAMA, A=

oi
OH“ 54
HU
ol
i
o
N
L R

Atk AFREREES ¥0|7] H%d HABIZIEES 3
(Wagner et al., 1985; Rho et al.; 1999), Al AANA F&F3 INEASS
Aobsto ALY Fge #F A7 JdE v (o] 5, 2000)
o AAE TF9 A SHY MDA A=E(] F, 1998)8 AR HMA=Z
A HfxzFe ol&7tsAL B 93 vdgH Ascophullum nodosum
< THEE Y o7 AIH MHdEH(Yone et al, 1986)st Z I,
Ulhast 2247 FE2ES o]&F o7 WBA T &2d47F 2ad 4
2l (Nakagawa et al., 1981; Satoh et al., 1987). # S(1998) 3 WAl R
A7AAE ol &3t X BAEE, A 2 AAREE T 9FS VA=
Aoz Budta g

FdH HIdes RFEHAES o&T FIFHY ML, FAAANY £2
A R BAFZAE T TGFTE EoklAY {FE&A dE A7t JAPHn
At F & AETS 53 10%5 804F 9 HAES WAAA wEFE A4
o Ao FUENAE HMAEFH SUIAPHABEC] FF, TA}EA FTE

FE BIJEE M FT Aot (HF, 1995). 53], F&UAAELS FILAA

03;

1
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, 78 5 FE FIEVAE B HE
717480 WABEE EFsL Y. 2 F FATS EtH o R {9% Fo
2EA Z4F 77143 A, FHAAY 73 RAEY FH AFS HA

9 < FAAXA 438 F5E F1, 444
2H2 Al ammonia®}t amines O|SHHZ HIFAZoZH F3I EH9
AU F5E dAANIIE A2 ¢#HA JdrH(Kalaé et al., 2000; Rinkinen
et al.,, 2003). & 3 Bacillus subtillust I3 74 FRAEAZ iturine
AAstE Aoz ¢4 A IdH(Lancini and Lorenzetti, 1993). ©] & 3+ &
nAdEd o3 FAHA= EZEL F, FAY, 83, 24, 4F T4 B4
A3tA o] & HIL Utk AR UM E HZ, § F(2002)2 FEHEES
I HE LFAS o] &t AT HAAAN Al E&Y FUHY F
g2Esd=E 4 A A aAHA Z2HE UyEd A= Kt

dutd oz ASFEY A% 2 % AHE FHgst7] A 29483
AYHATG. ol 79 FF= A= S5 &
3 FolA AFE st o Y JHA R 2do= U3 A FHA WA
37 g ®ro] ollg BAAE BLE oF ol Yo oA BHI
AT7F ol FoAAA &krh. Y o= ofFFHol TLIHA L o]
e g, A¥HY 2 &34 dF 2EHEY EYolgdes FHAA
gL = HEd U vFd d77F IPHL Jv(Tkeda and
Minami, 1982; Perez et al.,, 1988; Peterson, 1990; Haney et al., 1992).
dutH o2 ofFe BAPLLE 2L oFdAE MHRF T ¥ 0
g HgseE Aoz 8 A Jd(Nakagawa et al., 1977, Ferrer et al.,
1994).
ojN Y FFA} FEUABEL A4 ofF 9 AFA U FIF FAE
AFL . w#FA & dFdAE (FAFFALT AN AEste oln|



SAAtEA Hrtek b9 AW dd SAAD T ANE FHES
A Qe F8mAED FA BALEIThA a7t Y= FFAE T
Al AZEske] Wi R ALRHIIAE A9 AbR HIbst] Abm e A A,
oA Agd, A8 L Ak W FTUA WAE 9T A A
2 ARFHVMARA Y o] 8A4E RE LA AT

il



1 AFH7MA S A=

AERATMAE FEVAE(HATE, YT 1 3
(T9%), &% T 1639 TSNS Hsd LR BEAA Az 944
A7MACIFA)Y FHAE X § AR atd o (FH)} £F EAR
LA EH)E ALESIATE AFHLE K&V B ETG FFALS HIL
g Aog ofPH Ao EFH e FHE d FEUAYES o] &3
of e THY Y= AR FEFHEE Astd NRsA. AP
A8 FEvATgel, oFH 2 @AY dNAHES fEobneit =24
& FZAAFJARAANNB(F, J7|ERZA Ao =8t EHsgen, 1
A7E Table 1 2 29 JEUAT AEETMAY TEE 83 I0A
< 1:29 H&= AR HUted HF5E7H 0,03, 06 2 09%7F H=
2 47 ZAnsdd. ddols HAAZY ATl 44 774039 om 2
3.9+0.7 g9 49X Xojz ZIAFYE AL FZ (5x5x0.9cm)ol] & 4719 A Y
T2 UFo] 29Eo 2 1,0009HY 2 /A LY A7) FelRelrt
AEE WX & 449 AJTERZ H/HG Ro|2E HAMP)E 14
3-53) oY WE FFHA AT #5FL 18~2237/Po] HES
3t ot



2. ddAta e HAv A= W3

HEnAELS APAEEZ AZE A AETY FAEMPAIR) A
sty FF v, £ #FL Mac-Faddin (2000)8] ®Ho ozt
AESH, Ay AEAMNEE HA®  F, Bergey's manual of
systematic bacteriology (1984)° <3} Edwardsiella tarda, Vibrio
anguillum, Streptococcus sp.& ZtZ FAsIF oW, 479 vlAEFE
Buck and Cleverdon(1960)¢] W o2 PPES-II ®|X ¢ FHELHOZ
HZF3d Yed F=HLS CFU(colony forming unit) 2 A AFsL Aot

3. At BavAEs

2

we

ke

N\
M

% 3}

HAnAE =4L Buck and Cleverdon(1960)9] W o2 PPES-II
HjZo] F{EEHoZ HFs9 yed FJFE CFU(colony forming
unit) 2 A4 BLWBEY & ANA Edwardsiella tardat }°]%
A (Wyatt et al., 1979), Cipriano et al(1990) & WY O =2 Vibrio

anguillum 2 Streptococcus sp.& g 3t$Th.

=

4 AN D FAHEL B

A

ARAAA FFol wE AR L A2 BAe 29 ALY
gl Fo 37128 Fol AT BFL Aoy MEFHOo 2T
ZA712 AP dnde] APHA P QAT Tl FLA o 30

7 A4 F2A17 F A4 E8(3,000rpm, 20%)3td 5 AN EHE A
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Ak AR A FEL Lowry et al.(1951)¢ ol F3t4 bovine serum
albuming EFFOE 3t A3

AEoe 4F AR A SAS A AR, AFTE SAH}A
AIFgA 5 FA 4 (Hepatosomatic index, HSI) % HTE
(Condition factor, CF)& ZAIsI{t. 28ln Z Ad7Fd=2 Ago] 5t
AS FFH FE3 TF FHAA HEFEYAE S AT F
Hend’s diluting solution&. 2 200w 3 Al FAANTOZE HIFF
(RBO)E ATttt AEFLAH(H)E IS FAnEIAYERY AE
g 5 AAE2 (4000 rpm, 30&)3td Ao thF HIF 9 HHE T3
o Yt AESZRF=HD)E AAWMEFESZNHE o] &34
SAsA T

249 EHSAFE AT ANEE A HFE A& F 1g 09%
NaClZ 33 A Fs FH3FAG. A3 F 100 mM Sodium phosphate
buffer (pH 7.4)E 10 m¢/g A 7}stq & 3}(homogenization)d F 800g
2 1583 4TxA9A4 dAdZdsd. 948 A3 A4S FAsA
10,000 g 2083 4TxZA3NA AR ASHS FLAFSHNER F
H] &t At

SODY &AL FA=AHAAE 50 mM phosphate buffer (pH 8.24)&
2.61 ml/g A7}3t9 3 mM pyrogallol 90 WE A7Iste &7 FH ol A
pyrogallol®] A FAkdgo] AAHE <L =H3I}E Marklund and
Marklund (1974)¢] o2 325 nmilA FFE=E BZFE=AZ FAF
of T, a2 BAEAY 199 = wE&d F9 pyrogallold] A3HE
50% SAAsteE EAhY FoE AP, Catalasex 50 m® 67 mM
phosphate buffer (pH7.0)°l 90 2] 30% hydrogen peroxideE <& 3}3ld
EASHANEE 20 UE $o] 240 nmilAH FFEE EFJE=AZ AT
o T3

=

K

J]}l'



5. 371 T =& WmE ASEAL R HIANXEE A wE AY

AA L F71FAA BEAIEE A3 k-3
F . Y F9 HEIEHY ArAFPTol Eod A FHd 9o
Me d42E 24 E&H2Z SWEF glo] F7] FAME 2o FAT
7bestth APFEAY iz AFFo=RY SukEly Ao
Fg2g &7l e AEXNE 23, 1 Ao AP E
HE3EE A& ABLR 7E8 37 FAAY AEANE SAHFAT.
AXA2EH2 ZAEL 2A4F =F 1199 AIdF o2 HASHT. o]
e AMRAATE 19 SHZE ATty HF XA EH2Y FHo g
How #AFAHA &L AZAAY FAE FaA AAFE YA

-
o
fu
=
}op
ok
N,
olr
o

offf

53 op7tv] g5 ol

A A 2

AdZAFe] B & ANOVA-test® A A3 Duncan’s multiple range
test2 HT7Y FYAHES AAI}HFLW, Statistical Analysis (SAS
Institute North Caroline, Version 6.12, USA)E A}-&3to AR AT},



1. 3% 2 AEE

AP AF A9 HF AFL 7.7204 cnolden, AF FE8A dERTF
A 29.6+15 cmolY, 0.3%, 0.6% 2L 09% AFFAME zZz
31.0+1.5, 31.3+1.5 231 30.3t1.2 cnE A Z38 0.6% AFTFANA A
o] 7}d ERoy F9% Aole YEYA FUtH(Table 3, P>0.05). 12
U APAF A FF AFL 3.940.7 g oldon, AP FEA HET
A 3265+59.1 g2 AAFUL 03%, 06% =L 0.9% AITFANAE
375.8£61.5, 370.4t63.1 % 351.0£456 g o= ZZ A A3 0.37% 0.6%
AP FAA Fod& AF F7tE2HE et AT (Table 3, P<0.05). o]
e HPREE gE2 T 12.46£0.64 o] 0.3, 0.6 223 0.9% APF
ol A Z7412.61+0.73, 12.60+0.58 18 i 12.65+0.612 djZTo v i
e $£X2 eIt (Table 1, P<0.05). A&7 59 AELL W=
Tl A 77.95% ©lQ L, 0.3, 0.6 2T 0.9% AP T4 2zt 84.25, 89.00
a3 9490% =2 H7lEE7 THEFE AEL0] oA AFHE e

Wl (Table 3).



Table 1. Composition and nutrient content of diet

Unitmate analysis

Ingredient
Marinepia Hanbangchun Olyukchun
Moisture (%) 10.02 13.71 97.08
Crude protein (%) 40.86 40.19 0.34
Crude fat (%) 5.71 5.67 0.10
Crued ash (%) 9.25 9.17 0.25
Carbohydrate (%) 34.16 31.26 2.23
Ca (%) 1.95 1.87 0.02
P (%) 1.27 1.21 0.01
Fe (ppm) 519.44 485.65 25.44
Mn (ppm) 41.77 43.10 1.43
Zn (ppm) 149.58 139.70 1.45
Cu (ppm) 14.97 13.56 0.46




Table 2. Free amino acids composition in Marimepia, Hanbangchun

and Olyukchun

Free amino . . Hanbangchun
acid Marinepia (ppm) (ppm) Olyukchun (ppm)

Aspartic acid 91.9 358.2 167.5
Threonine 337.8 605.5 62.5
Serine 225.9 584.2 68.4
Glutamic acid 328.8 8.1 308.0
Proline 206.1 2.1 112.8
Glycine 220.6 2.1 66.1
Alanine 766.3 24 121.9
Valine 340.2 2.0 102.8
Isoleucine 222.5 1 49.9
Leucine 550.4 3.6 87.2
Tyrosine 212.4 1.4 59.2
Phenylalanine 287.8 1.8 84.9
Histidine 1642.7 1.3 74.4
Lysine 561.6 1.8 76.2
Arginine 869.4 1.9 45.3
Total 6864.2 1578.3 1487.1
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Table 3. Total length, body weight, condition factor and survival of

olive flounder fed four experimental diets containing different levels

of feed additive

Experim Initial Final Survival
—-ental CF rate
(%)

groub  T71 (cm) B.W.(g) T.L.(cm) B.W.(g)

Control 7.7+0.4 3.8+0.7 29.6+1.5 326.5+59.1 12.46+0.64 77.95
0.3%  7.6+0.2 3.8+#0.9 31.0+1.5 375.8+51.5* 12.61+0.73*  84.25
0.6%  7.6+£0.8 3.9£0.9 31.3+1.5 370.4£43.1 * 12.60+0.58*  89.00

0.9%  7.5+0.5 3.84£0.9 30.3+1.2 351.0+45.6 * 12.65+0.61 *  94.40

* P<0.05 for control.

2. A8 9 By nAAEe W3

FA 2 AFHYY KFEMAEY XA L Table 41 YE A
Aol = Bacillus subtilis7} 1.8x10° CFU/g2 7}3 ol A5 ow, of
g A& Saccharomyces cerevisiae?} 1.4x10® CFU/gZ 7} ®o] &Al
AT FETE FLH gAY o 2ujo] 2

2 AF A&FHoR MPA EFEHO e HYA HAEER
Edwardsiella tarda, Vibrio anguillarum, Streptococcus sp. &5 3¢9}3}
AtH(Table 5). 2 A3} fz2FANE ZZ 1.4x10Y 8.9x10° & 59x10°
CFU/g °Ilx, 03% ATolAEe 28x10° , 3.2x10° 23z 2.9x10°
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CFU/g 22 Zt7z 2, 359 83 50% ZA23P I, 06% A FodAE
1.4x10% 1.2x10° 2 2.3x10° CFU/g2.2 1, 13 28 1 39.6% #Astgon
0.9% AFYTFAAE 51x10° , 2.7x10° 283 1.8x10° CFU/g 2.2 364,
30.3 231 31.06% FE7X 43 AH(Table 5).

Table 4. Concentrations of microorganisms in Hanbangchun and
Olyukchun

Microorganism Hanbangchun Olyukchun (CFU/g)
(CFU/g)
Lactic acid bacteria 3.8x107 2.9x107
Bacillus subtilis 1.8x10° 1.0x107
Saccharomyces cerevisiae 8.9x10 1.4x10°8
Photosynthetic bacteria 2.8x10° 3.0x10°
Azotobacter 1.2x10° 1.4x10°
Total 5.6x10° 3.0x10°

_12_



Table 5. Density change of microorganism within expermental feeds with
or without the addition of the Hanbangchun and Olyukchun

Analysis results (CFU/g)

Analysis item . . . .
Commercial Commercial Commercial Commercial

feed + 0% feed + 0.3% feed + 0.6% feed + 0.9%

Edwardsiella tarda 1.4x10* 2.8x10% 1.4x10? 5.1x103
Vibrio anguillarum 8.9x103 3.2x10° 1.2x10° 2.7x103
Streptococcus sp. 5.8x10° 2.9x10° 2.3x10° 1.8x10°

_13_



Table 6. Hepatosomatic index, Red blood cell(RBC), hematocrit(Ht),
and hemoglobin(Hb) concentration of olive flounder fed four
experimental diet

Experimental group

Control 0.3% 0.6% 0.9%

HSI(%) 1.96+0.26°  2.30+0.32*  2.07+0.39*  1.96+0.21%
RBC(x10%ell/xl) 2.90+£0.42°  2.90+0.74*  4.05+0.17° 2.610.24%
Ht(%) 30.3+9.0° 41.5%5.5° 33.1+6.9° 29.8+5.8°

Hb(g/d¢) 4.00+1.51°  3.28+1.40°  3.79+0.54°  4.78+1.23%

Values(MeantS.D.) with different superscript in the same column are

significantly different (P<0.05).
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3. BYAHEEN H T =5d AT WA

ALRH7IAIE ol &3ty dA 9 T FATE dHETd HES 0.3%S F
AT FosA w2 FAE HERAH(Fig. 1, P<0.01). ZHAZW 9
gl AFE d2TFAA M w1 ARHIMAY FATAAE T v
st A AITANAM FAA ¥ FXE YErR AT (Fig. 2, P<0.01). o
of wate] IFTEHAFS WEITAN 7B R ARHTITAA w2 5
g Yetl Ao (Fig. 3).

i

HIS (%)

Control 0.3% 0.6% 0.9%

Fig.1. Effect of dietary Hanbangchun and Olyukchun on the
hepatosomatic index (HSI) of olive flounder, Paralichthys
olivaceus. Vertical bars represent the SE of mean for five
experiments. * P < 0.01 for control.
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34~
Control 0.3% 0.6% 0.9%

Fig. 2. Effect of dietary Hanbangchun and Olyukchun on
protein contents in the hepatocytes of olive flounder,
Paralichthys olivaceus. Vertical bars represent the SE of
mean for five experiments. * P < 0.01 for control.

RBCE thZTolA 2.90+0.42x10%ell/ut ©1 3, 0.3, 0.6 £ 0.9% A F
FolA ztzh 2.90£0.74x10°% 4.05+0.17x10° 2 2.61+0.24x10° & 0.6%<] A
ATl 7HF A JYElY D (Table 2, P<0.05). Hte UETFA
30.3+9.0% °I1 3 0.3, 0.6 L 0.9% A3 TFolA Zz+ 41.5+5.5, 33.1+6.9 %
29.845.8% 2 0.3% A@TFAAM 7}F E%HTable 6, P<0.05). Hb =+
izl ®a 09% AFTue] #Fo3F F7tE UEHW AR (Table 6,
P<0.05).
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2B AT FOE FRG BFAZALE WETI 64RO
2 Yewen, 03, 06 R 09%AF TN Z+z 91#, 1068 H 7T4E o2,

0.6%E A7 4d771 71 21 BE2 Y A (Fig. 4).

Protein (mg/g)

Control 0.3% 0.6% 0.9%

Fig. 3. Effect of dietary Hanbangchun and Olyukchun
on the protein contents in the blood of olive flounder,
Paralichthys Olivaceus. Vertical bars represent the SE
of mean for five experiments. * P < 0.01 for control.
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4. Fistaie] &4 W)

2EH 2o o3te Frtste R Fasaae ¥EE Fig. 5 2 6
of ettt SODY ¥3E 0.6%9 7Mool oI fodd S/t 4
BUygon, & AFTAMAE d2EH A4 £32 dEU AT (Fig.
5, P>0.05). &A CATE 0.3% A7/tTNA 7H 2 & JYEHUNS
H, 0.6% H7tE= iz "dd f9% Frte JdeErd AT (Fig. 6,
P<0.05). 28 0.9% H7FEdME Fo3 Aole YEUR &doy o
ZFo v i ¥e FAE Y
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Control 0.3% 0.6% 0.9%
Fig. 4. Survival time of olive flounder when exposed in the
air with addition of different new feed additive
concentration. Vertical bars represent the SE of mean for
five experiments. * P < 0.01 for control
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o B r
e N 2

SOD (unit / mg protein)

o
‘T

Control 0.3% 0.6% 0.9%

Fig. 5. Effect of dietary Hanbangchun and Olyukchun
on the hepatic superoxide dismutase (SOD) activity of
olive flounder, Paralichthys Iloivaceus. Vertical bars
represent the SE of mean for five experiments. * P <
0.01 for control.

_20_



200

160

120

H,0, consumed / 5min / mg protein
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Control 0.3% 0.6% 0.9%

Fig. 6. Effect of dietary Hanbangchun and
Olyukchun on the hepatic catalase (CAT) activity of
olive flounder, Paralichthvs olivaceus. Vertical bars
represent the SE of mean for five experiments. * P <
0.01 for control.

ke

5. RXAIEE A el & AMGAA S

YIA2E 29 A HEe] mE AgAATE AALIAA FAA
3747 G Ed H 3 0.3, 0.6 £ 0.9% AFFAANE 2437, 1487 ¢ 557
2 HANAY & dEFHOEZ AYMAFIE FAd}E AHRE YERAG
(Fig. 7). &3 49 F AF AEL dAXE dz2FA F 78%, 1%
3 0.3, 06 2 09%°A Z+7 84.3, 89.0 ¥ 94.4% = HNMEEI ESFE
AEE] EdH(Table 3).
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Control 0.3% 0.6% 0.9%

Fig. 7. The death number of olive flounderduring
lymphocystis infection with addition of different new
feed additive concentration for one month
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HZ AR Be AR FHolFY AEEE 2 WA SIS A3 @
ZRFE AR H7bste AL AY, F71AY 2w Aet 722 dGQE A
7tatd o7 AA, AHRERE, Y84 MAHEHAE oEo W ZHE]
B3 F31 o4 (Nakagawa et al., 1981; Yone et al., 1986, & 5, 1992;
A 5, 1998). ¥ F F(2002)2 FE&HIBEC] EFH Ue HELEY
= o] &% ARHIIAE FAold TFFLEA AREEY SR HF &
ASUE 7IALE o= Busta g, o/xE e vdd mAE
# EAS ol&F JITAARHNMAY dF7 23] o] FoAn Jna
g g AT B AT FEUAET AWAE o]&EA MER 7T
ALR A 7HA ] AL S A =8 AT

HEARAY HAAE o] &stHq ALFE o] Fo HRETL B H 7L H] 5]
ZAA3TE 37297 g5 RaE 1 Jth(Nakagawa et al., 1982, 1985;
Nakagawa and Kasahara, 1986; Kim and Choi, 1996). &Y 48F7¢]
A7 FA2 gz vld ¢ 10%9 HTE F7HE 7FAL AeE Bas)
I g & dFNAE, HIMEAAM vd 2 FAE YEo %A
A7t BE FA 2HAE YEH AT

$H, 1 F(1998)2 #FAY HIMAE FAstd FHARFY AFE F
A B obyE Aol aAZQ AoE Husta k. a2y
e 58 B7IFAY AF FFIE Ao At ow fHFAAR
2 dFdA AER 16F9 SSAE AELEY F 2 HTEY FHE
7t AL 2 Hol ¢tAZA AEHMARZ AAZG.

3 FEUAAES A& gAY HASZIE EE FY EHITUE
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A

o, B2 2 JAAHTOR 7|EY AF7AH FAF
2732 AEE FE AT F7HE 7HALH. B Kol B AFdAE A7
A o718 ZEATIA o271 7AA AEHAH AlRETEH A TR FH
ANA A7 ARE YErHOoRA FARAAY AHFAHA HEo 7t A
o2 JAZH.

2 AT H7MAEE AR oHAHY EF HUl= AxE MPAR
Wel HAvBE & TxA7E EFE YEUAY. FFd= Vibrio
anguillarum 2 Streptococcus sp.&t 22 Ao o] FA &R 3
o Fo ZAFHY AHE FEA I Aoz 43X Yth(Ishihara et al,
1982; Jo et al., 1979). Manickam et al(1994)°] 238 HFAFL AL
FisteLE XA ATAG ATAY 98 & ke FoT dEH gL
= st FAATEL] BFES Adte Ao= dHA U4
AAA S FAFo2ZN AFse= A Ao dis) A
o] &8¢ & Aoz & A YrtH(Olsson et al, 1992). ¥ AFoAE
FAT S HES BT, Bacillust S GFoz2 T3 gl AU
g4 FHETo] oly FFo At AW HATHE FAso I
e AATeZA AW dFd WS SHARAG FAd ASE7 9
A 237 ZIddv L AAH,

S, SN AFES A, 9%, Ad, AdA dF, A, Aoy %
2EH 2 S w 2oyt JdE Aoz &EHA YrH(Bentinck et al.,
1987; Fasaic and Palackova,1990; Raizada et al., 1984; Nakagawa et
al.,, 1977; Siddiqui, 1977; Harbell, 1979; Quentel and Aldrin, 1986;
Weber, 1979; McLeay and Brown, 1979). ©o] A Fd A E 0.6%9 A7+
AX 71 =2 BFTEUAFS Yl eH, dEzTdA 717 E2 F3
€ YedAd. 28y R gl A FSs A A3 o9 e v &

=
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AE Yty o8l YL FozRY gA A4 L BuE =
Aste Fgo g8 BHFFAFMEHSD F7hstm, PR dud FEvt
ol E v AdF o dF dlAFS FUME AeE FAHHA.

dxkx oz ofFo RBC, Hb ¥ Hto Zae HEE FIAIE o=
A gom oI FALAHAYL dF SHEAY =29 3 05 F
HA3A YeEl 3t (Garg et al, 199; Edosa et al.,, 1994; Khattak et al.,
1996). & ATANAME MEZE ARHIIAE AAETFLEAN FoHoE F7T
d X8 vedo 249 FU, 429 ubsEo FdE Aoz A4AR
th oo me} AAHOoE F|xEd WE AEES FAFo=A HaY
A ZAE A, optHEFY AAE VLR AT FAASAILE
0.6%E ZH7Ie AF 77 7B 1 AES YA 37 FdA4 Z7n
AE 715 AAe 99 R A2AFTHo & A%, A
A9 FFxANAA BE A Hd4LE SR W AFHE 9A
o oA B dFdAe A FE&FBES HIME Foto AL A
Helx A BIYEPES 7tA FF ke mE 2Ef2d F3d o F
Aito] 7ted A2 JAZI.

SOD¥+ superoxide radicale FHAAIA H0:2Z HAFAI7|H ojn A
CATS S #&E& 98 H:02 F53 doz2A daFoziE AAE B
334 do. 2 A4 SODY AL dEzETLH 0.3% 2 0.9%NA=

Fo% 2ol & YelfA Fgton 0.6%AHE I Aol FY&A F7+3t
© BA%S UdEUAT. FFHY BE, FANEFEN FTF0] dojuA HW
SOD¢ &Aool 43 ZAastA HAu, HEY E¢ T4 93 SODe &
ol A Frtste AAE dHEHUE ALE Hu Hi Y (HH o,
2000). T3 F 5(1998)2 HIERl E9 FF2o=E ¥Yitstagsteo Ao F
dEH, CATE 9% Aol ey 3t ¥ UEHdE o=
Husta 3o, B ATFdAE Azol MEd AISFHIMA L HUlE A&

P

olN

-

7
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0.6% Tl Ae SODEAFY FTH&E 7IAgker, CATY A5t 0.3%, 0.6%
A7l o2 YEgon, dqxid Hd fo% 718 deddt. ol g
dF AFdE B AFNA AESE FEAH E ofHHd TEFH e AR
g3 oA Fista i Aol FTUH ¥ 2EH= HE W
WAEE FTUAZOZA oA &4 Fdd £ EFHE /A & A=
7|t

A (1998)& SFAF F7I1A 3%E AL H7sle #HA GHAA=E
HEHQ WYX AT Edwardsiella tardal W3 Bols o] FAH
Tha H3dka itk AFREW @oFAIQl o] B A 0.3% AN E ERTHT
AEE] FAFE ez 484 AR H F, 1998). Y o3 Fof
AEg ol&d ARHAE oFY BEE FHA EAH AT FFA
544 & 7HARE A7 FAE o, BFEo] FHILE A HES 3
At AxFoEA 4 HEY FsFHES AL = AL
Basta (A, 1998). o] ddlA gt o] & AFoA Algd 15F 9 &
At FEHAES HTHAHORE L AELY T 2 FEAN=
Ezd figd HAEARE ved 302 AR

oo AAZ FEUAETL FAAE EFF AMAE A AHE T4
FAIE Y 44 MAd 2 BAFY AAE T AW dls A=
EHE MA & Ao J|gEn. B3 gX 9o FiAgEse S FTUA
23 A Fe 288 FUAA AHH &4 T R o A Y
e SUAZ A2 ZidgiEn. £, Ak did UAde Fot o F
4 Aog FEEA. olgld HoAA AT WA HAES o] & 42
A FA dE AET o] FolAoF & Aoz AAZH.

e

2
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2 dFAME FERAEF SFA7E EFHE M2 AARFETMAY A7
A %03, 0.6 2 09%)°] W& PA AHZHAFTHA A= FTFS
ZALS R T EJ, M2 AR B4 disiA= EASIAT. FHd o
HRo2 A&HE FARY WAV A E(Edwardsiella tarda, Vibrio
anguillarum and Streptococcus sp.)< EE FH7FTd oA H7HA 9

TEYEZHE FYT AAE UgUAT. HIAFT H HwE=E 03 2
0.6%AdToM dxzTd H& Fo3A F7H8d ™. RBC, Ht E Hb=
Z+7} 0.6, 0.3 R 0.9% A@TAA FAF F7HE YUY, DFFAS
0.3 H 0.6%9 H7ITdA F3A F7Hetdth 5o SddIFS =
A7FFol F93% 718 JERgl oy, RN @ dFLe gxFol
AE HEUHAH. 7= BE FTASAIZTL 0.6%AA 7+
ANESY I, 0.37 09% 27 1 &8 P XA 2E 29 7
HE AIRES HAUMAY = gEFH R YoiXE= Z2FJE YEHUWI
AARI71ZE St SOD 2 CATE 06% 2 0.3% AN 77
A& YEhglTh o3 ARE Af=o] JNdd AARHTIAY AHS
e Fragare 24S TUHAA oFY 2EdH: WYgFUHE
S AOE AANY. E3 A 2o] /L AEHIIA Y AHE L
o dE WA Sl Aol A WA Fuizt o]Fo2 A
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