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The effects of different concentrations of Obosan as a feed additive dietary herb were exami-
ned on survival rate, growth, feed conversion ratio and condition factor in olive flounder (Para-
lichthys olivaceus). Effectiveness of dietary Obosan with optimized concentration for 48 weeks
were also observed with regard to growth performances and yields. All groups fed diets contai-
ning 0.15, 0.3 and 0.6 % of Obosan revealed significantly higher survival rate than control group
(P<0.05). Growth, feed conversion ratio and condition factor of olive flounder fed diets contai-
ning Obosan were considerably improved when compared to those of controls (P<0.05). The
0.3% of dietary Obosan was proven to be the optimal concentration in all parameters tested.
The dietary Obosan (0.3% ) for 48 weeks showed significantly higher survival rate than control
(P<0.05), and also improved yields in weight gain (19.0% improvement), specific growth rate
(4.8% ), feed conversion ratio (13.6%) and condition factor (10.8% ), significantly (P<0.05).
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Table 1. Composition of basal diet
Ingredient %
White fish meal 65
Wheat flour 15
Dextrin 3
Squid liver oil 4
Corn oil' 2
3
3
5

Vitamin premix?

Mineral premix’

Carboxymethyl cellulose’
Proximate analysis(dry matter basis)

Crude protein 48.7
Crude lipid 12.6
Crude ash 16.6

'Tocopherol stripped, U.S. Biochemical, Clev-
land, OH.

*Vitamin mix contained the following amount
which were diluted in cellulose (g/kg mix) :
ascorbic acid, 92.7 ; %tocopheryl acetate, 14.
5 ; thiamin, 2.1 ; riboflavin, 7.0 : pyridoxine, 1.
4 ; nicin, 27.8 : Ca-D-pantothenate, 9.7 ; myo-
inositol, 139.1 ; D-biotin, 4.2 : folic acid, 0.5
p-amino benjoic acid, 13.9:K3,1.4; A,0.6: D
3, 0.002 : choline chloride, 278.3 ; cyanocoba-
lamin, 0.003.

*Each 1000 g of premix contained : MgSO, - 7
HO, 80 g : NaH,PO, - 2H:O, 370 g ; KCl, 130
g s Ferric citrate, 40 g ; ZnSO, - TH,0, 20 g
Ca-lactate, 356.5 g : CuCl, 0.2 g ; AICl; * 6H:O,
0.15 g KI, 0.15 g Na,Se;03;, 0.01 g’ MnSO.
- H,0, 2 g CoCl: - 6H:0O, 1 g.

‘Sigma Chemical, St. Louis, MO, USA.
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AL & -2 o= AREF ¥ Bidslo 71A
olen, AHZEA YEY MAlgol HE
£2 AEEL Jehigdel A4E AAE AR
223} o127 0.01 g (R61420, PAG Corp.,
Switzerland) ¥ 0.1 g (EP-12KA, A & D Co.,
Japan)7hA] A& £ & AAALE AFE 4
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ABAF=AETHY/TETT

vlebE = (A F/33P) X10°

2-4. B4 A

A#}e] £4 A2l Computer program sta-
tistix 3.1 (Analytical Software, St. Paul,
MN. USA)E ANOVA test& AAJsto] Hif
217 A(LSD : Least significant difference)
o8 HFZ §94(P<0.05)2 AL
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ojH Ao M5kl whE 2o YEES 2
A48t A= Table 20 Vehliich tizF9] 4
252 86.1% % 92.8~99.4% 2] AEET ¥
ol A HIFEol sl fojsiAl ¢ e B
AeH(P<0.05). B7HE F 0.15% d7HE2 92.
8% 2 AFEEL Hol 77} 99.4% H 98.9% 9
oz 2449 0.3%2 2 0.6% o214 Hrr e
$-203 xto] & el m(P<0.05), 0.3%
0.6% A7FE ApolollAd= FoH Xpol7t et
A kb (P>0.05).
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Table 32 oJRA HrlsxEol Wi AF 4
A, QUAAE U ABATE ZAY HFelrt
RE XylFEo] ETR wE AAET &
ALZHES Hon, 53] 0.3% ML, 0.6%
H7bE 181 0.15% Hrbre A48 £L2 3E
Bodokh Ao it AlFe) A 4E 45
o ol27 wiZie] 3.32+0.01 g, 0.15% 87}
o] 3,58+0.03 g, 0.3% A7}kro] 3.83+0.10g
283 0.6% d7HEol 3.7410.13 g2 8 AT
ol A fo3t HolE Helr] AlRAHP<
0.05). AYEEF A= dZ2To] 4.66£0.09 g,
0.15% #Hrlktol 5.29+0.30 g, 0.3% H7kro|
5.94+0.19 g 223 0.6% d7Hro] 5.74+0.15
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Table 2. Effect of different concentrations of dietary Obosan on survival rate of olive flounder, Paralichthys

olivaceus'

Concentration Survival rate

of Obosan (%) Tank 1 Tank 2 Tank 3 Meanzts.d. (%)
0 48/60 53/60 54/60 86.114.4*
0.15 54/60 57/60 56/60 92.8+2.1°
0.30 60/60 60/60 59/60 99.410.8°
0.60 59/60 59/60 60/60 98.91+0.8¢

'Values with different superscripts in a column indicate significant differences (P<0.05). The ex-
periment was conducted from 5 Jun. 1997 to 17 Jul. 1997 (water temperature, 17.6~20.2T ; sali-
nity, 31.3~34.7%).

Table 3. Effects of different concentrations of dietary Obosan on mean weight, specific growth rate (SGR)
and feed conversion ratio (FCR) of olive flounder, Paralichthys olivaceus'
Concentration of Obosan (%)

0 0.15 0.30 0.60
Weight (g) Initial 0.7940.02° 0.80+0.01° 0.79+0.01° 0.78+0.02°
2 week 2.09+£0.03* 2.10£0.04* 2.14+0.07¢ 2.14£0.06°
4 week 3.32+0.01° 3.58+0.03" 3.83+0.10° 3.74£0.13%
6 week 4.6610.09* 5.29+0.30" 5.94+0.19° 5.741+0.15%
SGR? 2 week 7.47+0.25° 7.42+0.22* 7.69£0.37° 7.72+0.38°
4 week 3.51£0.22° 3.99+0.14° 4.49+0.20° 4.28+0.20"
6 week 2.61%0.15° 2.99+0.39* 3.37£0.05° 3.29+047®
Total 4.55%0.10° 4.84+0.16" 5.18+0.12¢ 5.07+0.06"
FCR’® 2 week 1.36+0.04° 1.35£0.06° 1.32£0.08* 1.33£0.07*
4 week 1.71£0.13* 1.54+0.03* 1.35+0.11° 1.52£0.10*®
6 week 1.61£0.10° 1.48+0.13* 1.31+0.03" 1.43+0.10*
Total 1.67£0.09* 1.50+0.02° 1.32+0.06° 1.44+0.05

'"Mean=s.d., n=3 tanks. Values with different superscripts in each row indicate significant differe-
nces (P<0.05). The experiment was conducted from 5 Jun. 1997 to 17 Jul. 1997 (water tempera-
ture, 17.6~20.2T ; salinity, 31.3~34.7%).

3SGR=[(n W2-In W1)/(T2-T1)1X 100, where W1 and W2 are mean body weight at times when
the first and second samples were taken (T1 and T2).

*FCR=Wet feed intake/wet weight gain.

g2 2, 7+ ArbgEo] 2T vlsl 47t ¢k 13,5
%, 27.5% 2 23.2% 1 Z7}E 9K P<0.05).
AY A FI7+g Zsled 0.15%, 0.3% % 0.6%

% A7 3 R2Fe 2 1.548) 1488 B2
0.15% A7 9 1.52¢9 1.43% 29 0.6% &
74e3 mlasted o Hejrl gk (P>

olB A Hriel dUAAAELR 747t 4.84%, 5.18
% % 5.07%8, HEZF 4.55%0ll u|al z}z+ oF
64%,139% 9 11.4% W £ H3E 23
(P<0.05).

AY 459 659 AFA T Ui 0.3% A7}
T 77 1.35 9 1.318 2o dZ7Y 171 ¥
L61oll vl felHeg YARHP<0.05), 0.3

0.05). 2yt AY A 71 T4 AsASTE
&7o) 1.67, 0.15% F7k7o) 1.50, 0.3% A
7hdel 1.32 28lal 0.6% AHrktol 1.44%, 7+
H7FEEo] 2ol vlell 242 oF 11.3%, 26.5%
9 16.0% o F4HE AgEEE HIAKP<
0.05).
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A4 BTt E Al vl FrtEl e, 4
470l o] 28] 0.3% H7/HE-2 9.962.8 el
thE AEFL 9.70~9.7600 vlslo] F-2)2F o]
7F ¥zl AESIREHP<0.05). AEE g A
izl 9.62, 0.15% Hrhkaol 9.72, 0.3% #
7F2e] 10.00 283 0.6 % H7bde] 9.90- H.of,
0.15% A7l dz73 Xol7t A fskent
(P>0.05), 0.3% % 0.6% H7lTdAE 2.9~
3.9% AXeQ o3 2715 HcH(P<0.05).
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e

HES, 4% AREE 3 oY)

o] A 9%

YollA 93.3% 5 vehlo] 72+ 94.0% 2 81.0
5 29 uzFol vlg) F9Hog A e
JrH(P<0.05).

5. B4t 2] FeA] MFe] 4%

0.3% %9 olBA H7/HsE A7 5
sl Ao AA-E 48552 24 AAE
Table 60l Uehl i} A4l AlHe] 437}
A=(NET 28.6104 g, H7MT 31.2+1.3 g)
g vehlA] ggket, 4¥ 8FREE U
Z7-0] 45.610.6 g 1ElT ol HAF H7kFo] 54,0
+0.1go 2 H7lgol thagoll s of 18.4% v

Z7kslo] g Holzh Wbyl AERIICHP<
0.05). ol%F 2% 205l HET ol 164.911.6
g3lel v)slod M7 270.7+1.8 g & oF 64.2
% o Z7F e (P<0.05). APE Aol ZH7
860.4+19.8 g ¥ 1,023.7+17.9 g2 & H7}iol
zTol wisl < 19.0% © ZF7hEAcHP<
0.05).

4. R4 A7 FAA] YEE
FAe wxH AY Ai} s A9A .
% 2] olBA HIlAEE A7 FEeRE |
28] AEEl vIX= A3 A A= Ta-
ble 59 UehHich ojR AL "o HESL
0~12F AFFAYoA 99.3%, 13~48F AH{4

Table 4. Effect of different concentrations of dietary Obosan on condition factor (CF) of olive flounder,
Paralichthys olivaceus'

Concentration Experimental period (week)

of Obosan (%) 0 2 4 6
0 9.29£0.02° 9.70+0.06° 9.70+0.09* 9.62+0.12°
0.i5 9.28+0.02° 9.7210.04* 9.70%£0.01° 9.72+0.06™
0.30 9.29+0.02° 9.80+0.03* 9.96+0.08" 10.00£0.11°
0.60 9.28+0.01* 9.77+0.03* 9.76+0.01* 9.9010.06"

'Meants.d., n=3 tanks. Values with different superscripts in each column indicate significant
differences (P<0.05). The experiment was conducted from 5 Jun. 1997 to 17 Jul. 1997 (water
temperature, 17.6~20.2C : salinity, 31.3~34.7%). CF=(wet weight/total length®) X10%,

Table 5. Effect of dietary Obosan (0.3%) on survival rate of olive flounder, Paralichthys olivaceus for 48

weeks'
Week Concentration Survival rate
of Obosan (%) Tank 1 Tank 2 Tank 3 Meanzts.d. (%)
0~12 0 70/75 71/75 94.0+0.7*
0.3 75/75 74/75 99.3+0.7°
13~48 0 26/35 29/35 30/35 81.0+4.9°
0.3 33/35 32/35 33/35 93.3+1.4°

'Values with different superscripts in each column of the same experimental period indicate signi-
ficant differences (P<0.05). The experiment was conducted from 4 May 1996 to 5 Apr. 1997 (wa-
ter temperature, 10.0~26.8C : salinity, 32.7~35.2%).
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Table 6. Effect of dietary Obosan (0.3%) on wei-
ght gain of olive flounder, Paralichthys oli-
vaceus for 48 weeks'

Concentration of Obosan (%)

0 0.3
Initial 17.2+ 0.1* 17.2+ 0.1*
4 week 28.6= 0.4° 31.2% 1.3°
8 week 45.6+ 0.6* 54.0% 0.1°
12 week 81.7+ 1.3 108.5+ 1.7°
16 week 1234+ 1.1° 183.4+ 1.6°
20 week 164.9+ 1.6° 270.7+ 1.8°
24 week 276.8= 2.8° 421.0+ 3.6°
28 week 380.3+ 3.5° 560.3+ 4.5°
32 week 472.2+ 5.3* 665.5f 9.5°
36 week 600.2+ 7.3° 751.6x 8.5°
40 week 655.4+10.8° 830.6+10.4"
44 week 756.7114.3* 943.1+13.3°
48 week 860.4+19.8° 1023.7+17.9

'"Meanzs.d.. Values with different superscripts
in each row indicate significant differences
(P<0.05). The experiment was conducted from
4 May 1996 to 5 Apr. 1997 (water temperature,
10.0~26.8T ; salinity, 32.7~35.2%).

6. AIRAY 7] FojA] AUYAE
o]2AH0.3% ) o] H7HE AFEF ol gsle] AV
b AFAl o]BAd Mt dx]e] LA
vl XlE g3 AR ABE Table 70 Yebl
ek 4839 A AN B4 4 AFTFE A
YAAES nlmst B, tHZz79] 1.24~1.26% ol
vjstel 0.3% ofEAt Hrbgel 29 1.30~1.32
%9 ¥ AAES vehuich AT A
UUAAEL oA Hylbgte] 1.31% el o
Z7o] 1.25% 2 o|H A Hrltol oF 4.8% F4

438t - o df -

ol4d - £9%

g AE Ve A H(P<0.05).

7. B4 A7) FAA] AlgAS

o|HA 0.3% 5 A7 Ase A7) FFel |
X 9] ARIH ol WXE AFE 2] S 48
F Zob dizg A oARA HrlEY ABATE
vlastgdeh. A A7 9 AgAlse dET
9] 7% tank 1, tank 2 % tank 394 1.99,
2.02 % 2.04(BF 20193, ARA HAES
1.76, 1.78 3 1.76(3F 1.77)cHTable 8).
A AFA AT 2Tl v|zte] ol B A 7ol
HF 13.6% U ol AlgHEo| 4HS 2ok
(P<0.05).

8. o4t A7) oA Hiulx

o] B AHO0.3%) H7HES A7 FFel dA 9
vlubEol u)X|= ogakg £ARE A= Table 99+
Zek, F AT 254 vvteE AR whet
Z7tEI9len, A 1236 ol22] ojXA4 H7}
o] 12.572 ETe 12.200] vlste] Felet
zpol7h Q1A EPTHP<0.05). ARZEEA ol
ZFo] 12,91 83 A7) 14318 Ho 3
740} ol sl oF 10.8% ©] EA Yelydrt
(P<0.05).

1) z
AL H7HAIQ) o BARS ApRwted ] o
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Abgoll o RARE H7HE e dxe AEE, 4

Table 7. Effect of dietary Obosan (0.3%) on specific growth rate (SGR) of olive flounder, Paralichthys

olivaceus for 48 weeks'

Concentration SGR?

of Obosan (%) Tank 1 Tank 2 Tank 3 Meants.d.
0 1.26 1.26 1.24 1.25+0.01°
0.3 1.32 1.30 1.31 1.311£0.01°

"Values with different superscripts in a column indicate significant differences (P<0.05). The ex-
periment was conducted from 4 May 1996 to 5 Apr. 1997 (water temperature, 10.0~26.87C : sali-
nity, 32.7~35.2%).

:SGR=[(In W2-In W1)/(T2-T1)1X 100, where W1 and W2 are mean body weight at times when
the first and second samples were taken (T1 and T2).
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Table 8. Effect of dietary Obosan (0.3%) on feed conversion ratio (FCR) of olive flounder, Paralichthys

olivaceus for 48 weeks!'

Concentration FCR?

of Obosan (%) Tank 1 Tank 2 Tank 3 Meants.d.
0 1.99 2.02 2.04 2.01+0.02¢°
0.3 1.76 1.78 1.76 1.77+0.01°

'Values with different superscripts in a column indicate significant differences (P<0.05). The ex-
periment was conducted from 4 May 1996 to 5 Apr. 1997 (water temperauture, 10.0~26.8C ; sali-

nity, 32.7~35.2%).
*FCR=Wet feed intake/wet weight gain.

Table 9. Effect of dietary Obosan (0.3%) on con-
dition factor (CF) of olive flounder, Para-
lichthys olivaceus for 48 weeks!

Concentration of Obosan (%)

0 0.3
Initial 9.60+0.00° 9.60+0.02°
4 week 10.56+0.02° 10.79+0.06°
8 week 11.61+0.04° 11.73£0.06*
12 week 12.20+0.13* 12.57+0.12°
16 week 12.421£0.06* 12.94+0.11°
20 week 12.5410.05* 13.57£0.14°
24 week 12.58+0.09° 13.69+0.06°
28 week 12.71£0.06* 13.74+0.12°
32 week 12.83£0.05° 13.86+0.09°
36 week 12.90+0.08* 13.97£0.06°
40 week 12.75+0.08* 13.83+0.09°
44 week 12.91+0.13* 14.36+0.17°
48 week 12.91%+0.17° 14.31£0.13"

‘Meants.d.. Values with different superscripts
in each row indicate significant differences
(P<0.05). The experiment was conducted from
4 May 1996 to 5 Apr. 1997 (water temperature,
10.0~26.8C ; salinity, 32.7~35.2%). CF=(wet
weight/total length®) X 10%,
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19 Zleg Adv
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Eche 2% Qleh ey Sekxe) 3¢ ojd
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9E 7FsAdol 30J(3, personal communica-
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Z Xﬂz’;‘]—o:] 71— HH 9,] ij’,}j} Al—./':.xl—_géz_ %i ‘6‘}
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ANAL HrbsEol whE HFe] A s
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