WLt B AH X

AstE ALEd FHUbe AEERE FE90] A,
Paralichthys olivaceus® 7173}

el mAE 9

T

BINKER KERE

20014 124



WLt B AHE X

AstE ALRd FHUbe AEERE FE90] A,
Paralichthys olivaceus® 7173}

el ML 9

T

EIMREBR KB

20014F 121



st Al HUME AEEE FE 90
Y X, Paralichthys olivaceus®

A4 Aol A= 9%

FEEE & A &

i
o
o
lo
)
2
H
2
I<F
3

X= anfEs

FBHEETERE 2 % @A ()

% B &5 A & @
% 8 Z % 5 @

BEMKREBR KB

20014 124



Effect of crude extracts from fermented orange
added in oxidized pellet on the health and

growth of olive flounder,

Paralichthys olivaceus

Ji-Hyung Kang

(Supervised by Professor You Bong, Go)

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF SCIENCE

DEPARTMENT OF OCEANOGRAPHY
GRADUATE SCHOOL
CHEJU NATIONAL UNIVERSITY

Dec. 2001



Hr

List of Figures

11

iii

Summary

A &

3

=0

a7 o
=~

A=

II.

~L

uze)

i
!
T
Tor

—_—

N

<t

=
i)
==
0

™



- 10

.2 ¥

- 10

\uAvO
B
o
<)

;OO

T
il
N
o]

)
Gl

- 10
10

- 18

0

"
T
o

—

N

- 18
- 19
25

1) ZF(Liver)
3) H]%}(Spleen)

2) Z(Intestine)

- 28

il
o

o

- 31
- 36

V. 8

- 38

o
al7
Bl

wH



List of Figures

Fig. 1. Comparison of superoxide radical scavenging activities between crude extracts
from orange and naringenine, vitamin E and BHA (tert-butylhydroxyanisole).
...................................................................................................... 12

Fig. 2. Monthly variations of body length of Paralichthys olivaceus fed the oxidized oil.
...................................................................................................... 13

Fig. 3. Monthly variations of body weight of Paralichthys olivaceus fed the oxidized oil
...................................................................................................... 14

Fig. 4. Change of the liver cell size of the fish fed experimental diets for 12 weeks in
Paralichl—hys OZanCQUS. ..................................................................... 21

Fig. 5. Change of the goblet cells (number of goblet cells per a mucosal fold) in

intestine of the fish fed experimental diets for 12 weeks in Paralichthys olivaceus.

Fig. 6. Microphotographs of liver tissue for H - E stain in Paralichthys olivaceus.

Fig. 7. Microphotographs of anterior intestine for H - E stain in Paralichthys olivaceus.

Fig. 8. Microphotographs of spleen tissue for H - E stain in Paralichthys olivaceus.



List of Tables

Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

Table 6.

Proximate composition of the extrude pellet used in this study

Composition of the each experimental diets for the test of the effects of Crude

Extracts from Fermented Orange supplement to diet in Paralichthys olivaceus

Monthly variation of total length (TL), body weight (BW) and survival rate

of the fish fed experimental diets for 16weeks in Paralichthys olivaceus

Comparison of growth, survival rate, total weight gain and feed coefficient

in each experimental group for 16weeks in Paralichthys olivaceus

Change of the liver cell size the fish fed expeimental diets for 12 weeks in

Paralichthys OlanC@US .................................................................. 20

Change of goblet cells (number of goblet cells per a mucosal fold) in

Paralichthys OlanC@US .................................................................. 20

Table 7. Relative comparison of ceroidosis in spleen of the fish fed experimental diets for

12 weeks among experimental group in Paralichthys olivaceus «=++=--===+=-- 26

Table 8. Comparison of serum constituents in each experimental group fed the experimental

diets for 16weeks in Paralichthys olivaceus «=:+=x-wsresreesemeeaneanaea.. 30



Summary

The antioxidative effects for crude extracts from fermented orange against oxidized
feed oil attachment diet were examined in term of growth and health and for
microscopic observation and haematological analysis of the olive flounder, Paralichthys
olivaceus.

Crude extracts from fermented orange were administrated with feed at the
following concentrations; control, 0.10%, 0.05%, 0.01% and 0% of total feed.

The antioxidant activity of crude extracts from fermented orange was
equivalent to about 88.5% of that vitamin E used by the superoxide radical
scavenging activity method.

The growth of fish on group of supplementation crude extracts from fermented
orange 0.01%6, was markedly increased compared with the group fed on the
oxidized pellet. In addition, mean weight of fish was highest in the recovery
group (P<0.05).

Histologically, the widest liver cell size was observed in group without the
supplemented crude extracts from fermented orange. On the other hand, liver cell
size was lower in groups supplemented with crude extracts from fermented
orange of 0.01%5, 0.05%, respectively (P<0.05). In order to examine the digestive
activity, we counted the number of goblet cells per mucosal fold in the intestine
of digestive tract. The number of goblet cells were generally more in the mid
intestine than in the anterior intestine. In control group and all groups which
were supplemented with varying concentrations of crude extracts from fermented
orange, goblet cells were markedly increased compared with the group which was
fed oxidized pellet. Extensive ceroid accumulation was observed in the spleen of
the olive flounder which was only fed oxidized pellet.

In haematological analysis, levels of GOT, GPT, glucose and total cholesterol
were much lower in groups treated with crude extracts from fermented orange

than in the control group.

These results suggest that the crude extracts from fermented orange

contributed to the rapid and healthy growth of the olive flounder.
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Table 1. Proximate composition of the extrude pellet used in this study

(unit : percent)

Components Extruded pellet
Crude protein 53.0
Crude fat 5.0
Crude fiber 4.0
Ash 17.0
Ca 1.0
P 2.7

Table 2. Composition of the each experimental diet for the test of the effects of Crude

extracts from Fermented Orange supplement to diet in Paralichthys olivaceus

Experimental . . B .
Sources Concentration of additive C. E."(m¢/100g diet)
group
Control Basal diet plus Fresh oil™ 0
1 Basal diet plus oxidized oil™ 0.01
2 ” 0.05
3 » 0.1
4 ” 0
5 Basal diet plus Fresh oil 0.05

‘Crude extracts from Fermented Orange
“Peroxidation Value (POV) : 16.9 meq/kg
““Peroxidation Value (POV) : 224.0 meg/kg
Concentration of additive Feed oil: 5 ml/100 g diet
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Fig. 1. Comparison of superoxide radical scavenging activities between crude extracts
from orange and naringenine, vitamin E and BHA (tert-butylhydroxyanisole).

CEFO: crude extracts from fermented orange
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Fig. 2. The variations of body length of Paralichthys olivaceus fed the oxidized oil.
Compositions of the diet in each experimental group is shown in the Table 2.
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Table 3. Monthly variation of total length (TL), body weight (BW) and survival rate of the fish fed experimental

diets for 16weeks in Paralichthys olivaceus
Feeding period: Jun. 12 through Jul. 9, 2001

. Values on Jun. 12 Values on Jul. 9 ) .
Experimental Weight Survival
Number of TL BW Number of TL BW . o
group gain (g) rate (%)
fish (cm) (g) fish (cm) (g)
Control 60 10.13+0.61 9.15%£1.58 60 13.66+0.94 26.44+5.35" 17.29 100
OFAD + CEFO 0.01% 60 10.16+0.66 8.96+1.82 60 13.37+£1.02 24.38+6.21% 15.16 100
OFAD + CEFO 0.05% 60 10.09+£0.51 8.77+1.46 58 13.42+1.05 24.62+5.4% 15.85 96.7
OFAD + CEFO 0.1% 60 10.04+0.61 8.77+1.39 59 13.38+1.01 24.72+6.1% 15.95 98.3
OFAD 120 10.10+£0.57 8.81+1.57 108 13.31+£0.98 23.89+6.2" 15.08 90
Feeding period: Jul. 9, through Agu. 13, 2001
) Values on Jul. 9 Values on Aug. 13 ) )
Experimental Weight  Survival
Number of TL BW Number of TL BW . o
group gain (g) rate (%)
fish (cm) (g) fish (cm) (g)
Control 50 13.66+0.94 26.44+5.35° 50 16.59+1.24 45.10+9.66 18.66 100
OFAD + CEFO 0.01% 50 13.37+1.02 24.38+6.21% 48 16.35+1.44 43.48+11.70 19.10 96
OFAD + CEFO 0.05% 48 13.42+1.05 24624540 45 16.36+1.48 43.04+11.60 18.42 93.8
OFAD + CEFO 0.1% 49 13.38+1.01 24.72+6.11% 44 15.95+1.88 41.62+13.70 16.90 89.8
OFAD 88 13.31+0.98 23.80+6.20 79 16.09+1.36 40.76+10.00 16.87 89.8

OFAD: Oxidized Feed oil Attachment Diet.
CEFO: Crude Extract from Fermented Orange.
Means with different superscripts show significant difference between experimental group (P<0.05).



Table 3. continued

Feeding period: Aug. 13, through Sep. 9, 2001

Values on Aug. 13

Values on Sep. 9

Experimental Weight Survival
Number TL BW Number of TL BW .
group . . gain (g) rate (%)
of fish (cm) (g) fish (cm) (g)
Control 45 16.59+1.24 45.10+9.66 44 18.93+1.6 72.12+13.20% 27.02 97.8
OFAD + CEFO 0.01% 43 16.35£1.44  43.48+11.70 42 19.14£1.8 71.65+18.20° 28.17 97.7
OFAD + CEFO 0.05% 40 16.36£1.48  43.04%11.60 38 19.09£1.7 69.97+16.50" 26.93 95
OFAD + CEFO 0.1% 21 15.95£1.88  41.62+13.70 19 18.58+2 68.25+18.50™" 26.63 90.5
OFAD 40 16.09£1.36  40.76%10.00 35 18.21+1.6 62.36+16.10° 21.60 875
Feeding period: Sep. 9, through Oct. 12, 2001
. Values on Sep. 9 Values on Oct. 12 . .
Experimental Weight Survival
Number TL BW Number TL BW .
group gain (g) rate (%)
of fish (cm) (g) of fish (cm) (g)
Control 39 18.93£1.6 72.12£13.20° 37 20.65+2.09"  105.03+24.40* 32.91 94.9
OFAD + CEFO 0.01% 17 19.14+1.8 71.65+18.20% 17 21.02+2.43"  107.64+29.66™ 35.99 100
OFAD + CEFO 0.05% 33 19.09+1.7  69.97+16.50% 30 20.67+2.18"  104.31+28.70°™ 34.34 90.9
OFAD + CEFO 0.1% 12 18.58+20 68.25+18.50™" 12 20.49+3.08" 99.32+42.60™ 31.07 100
OFAD 30 18.21+1.6 62.36+16.10" 28 19.95+2.13¢ 93.11+26.05° 30.75 93.3
Recovery 23 1869+2.1  63.39+13.60™ 21 21.77+1.55% 119.74+24.11°% 51.35 95.7

Recovery: Basal diet + fresh feed oil + CEFO(0.05%).

Means with different superscripts show significant difference between experimental group (P<0.05).



Table 4. Comparison of growth, survival rate, total weight gain and feed coefficient in each experimental group for

16weeks in Paralichthys olivaceus

Feeding period: Jun. 12, through Oct. 12, 2001

) Initial(Jun. 12) Final(Oct. 12) .

experimental Survival Total Feed

group TL BW TL BW rate (%) W. gain (g) Coefficient
(cm) (g) (cm) (g)

Control 10.13+0.61 9.15+1.58 20.72+2.09° 105.03+24.40™ 925 95.88 0.76

OFAD + CEFO 0.01% 10.16+0.66 8.96+1.82 20.91+2.40°" 107.64+29.66™ 85.0 98.68 0.73

OFAD + CEFO 0.05% 10.09+0.51 8.77+1.46 20.67+2.18" 104.31+28.70™ 75.0 95.54 0.64

OFAD + CEFO 0.1% 10.04+0.61 8.77+1.39 20.88+1.87%" 99.32+42.60" 80.0 90.55 0.68

OFAD 10.10+0.57 8.81+£1.57 19.98+2.13°¢ 093.11+26.05° 62.2 84.3 0.81

Recovery 16.09+1.36 40.76+10.00 21.66+1.55% 119.74+24.11% 91.6 78.98 0.52

OFAD: Oxidized Feed oil Attachment Diet.
CEFO: Crude Extract from Fermented Orange.
Recovery: Basal diet + fresh feed oil + CEFO0(0.05%).

Means with different superscripts show significant difference between experimental group (P<0.05).
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Table 5. Change of the liver cell size of the fish fed experimental diets for 12 weeks in

Paralichthys olivaceus

(unit: m°)
Experimental Time (weeks)

group 4 8 12
Control 1.65+0.86" 3.08+1.19" 3.15£1.67°
OFAD + CEFO 0.01 % 1.85+1.06" 3.15+1.43" 2.55+1.29°
OFAD + CEFO 0.05 % 2.15+0.85™ 3.31+1.42° 2.93+1.63"
OFAD + CEFO 0.10 % 1.80+1.10" 2.79+1.44° 2.95+1.61™
OFAD 2.55+1.43" 3.74+1.18 3.81+1.82°
Recovery ” " 2.93+1.47™

OFAD: oxidized feed oil attachment diet.
CEFO: crude extracts from fermented orange.
Recovery: basal diet + fresh feed oil + CEF0(0.05%).

Means with different superscripts show significant difference between experimental

group (P<0.05).

Table 6. Change of the goblet cells (number of goblet cells per a mucosal fold) in

intestine of the fish fed experimental diets for 12 weeks in Paralichthys

olivaceus
Experimental A. intestine M. intestine
group
Control 53.6+17.3 76.8+17.8
OFAD + CEFO 0.01 % 47.0+18.9 68.8+17.2
OFAD + CEFO 0.05 % 57.4£19.2 62.6+19.1
OFAD + CEFO 0.10 % 50.6+13.9 71.7£23.1
OFAD 36.8+12.1 54.8+17.5
Recovery 435%15.1 65.8£19.9

OFAD: oxidized feed oil attachment diet.
CEFO: crude extracts from fermented orange.
Recovery: basal diet + fresh feed oil + CEF0(0.05%).
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Fig. 4. Change of the liver cell size of the fish fed experimental diets for 12 weeks in

Paralichthys olivaceus.

Compositions of the diet in each experimental group is shown in the Table 2.

E.G.: experiment group
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Fig. 6. Microphotographs of liver tissue for H-E stain in Paralichthys olivaceus.
(A) Control Group.
(B) Experiment group 2, fed additive CEFO(0.05%) in OFAD.
(C) Experiment group 4, fed OFAD.
(D) Experiment group 5, fed additive CEFO(0.05%) in FFAD.
Cv: central vein, Fd: fat drop, N: nucleus
CEFO: crude extracts from fermented orange.
OFAD: oxidized feed oil attachment diet.
FFAD: fresh feed oil attachment diet. Bar scale = 2.5 m

_23_



Fig. 7. Microphotographs of goblet cell and mucosal fold of anterior intestine for
H-E stain in Paralichthys olivaceus.
(A) Control Group.
(B) Experiment group 2, fed additive CEFO(0.05%) in OFAD.
(C) Experiment group 4, fed OFAD.
(D) Experiment group 5, fed additive CEFO(0.05%) in FFAD.
Ct: connective tissue, Gc: goblet cell, Mf: mucosal fold, El: epithelial layer
Bar scale = 5 im
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Table 7. Relative comparison of ceroidosis in spleen of the fish fed experimental

diets for 12 weeks among experimental group in Paralichthys olivaceus

Experimental Time (weeks)
group 4 3 12
Control o T .
OFAD + CEFO 0.01 % +t — it
OFAD + CEFO 0.05 % o T i
OFAD + CEFO 0.10 % + R it
OFAD ot o TR
Recovery N

OFAD: oxidized feed oil attachment diet.
CEFO: crude extracts from fermented orange.
Recovery: basal diet + fresh feed oil + CEFO(0.05%).

+: very slight ++: slight

+++: moderate
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Fig. 9. Microphotographs of spleen tissue for H-E stain in Paralichthys olivaceus.
(A) Control Group.
(B) Experiment group 2, fed additive CEFO(0.05%) in OFAD.
(C) Experiment group 4, fed OFAD.

(D) Experiment group 5, fed additive CEF0(0.05%) in FFAD.
CEFO: crude extracts from fermented orange.

OFAD: oxidized feed oil attachment diet.

FFAD: fresh feed oil attachment diet.

¥ Arrow shows Ceroidosis. Bar scale = 10 i
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Agojo] JARA BEXA A= Table 83 vt} Total protein® 7
4.0+050 g/dls YEFNSI A, 4FSEAIZ] feed oilS A Al ZAETE FEA
, 2, 3ollA Z+Z} 3.8+0.16 g/dl, 3.6+0.37 g/dl, 4.9+
039 g/dIE YeEATE 53] 4bs} AlRTHS T3 A3 594+ 414050 g/dlS
el fhEdE FEH 0.1% H7he A 33 folg zolE Holom AF )

o
=
BN
BN
=
2

Al 8F FTRE AAALE ZELE FEY 005%2 Hrlete] FEe A¥T 59 4
© 464039 g/dIE YEo] AT 1, 2, 4 D gz 98 xJolrt A}
(P<0.05).

GOT9 2% dzxa 9 Eds FF9 005% H7het APt 2004 34.8+10.53
IU/ ¢, 345947 IU/¢ & B, a2g FZ9 01% 2 001% H7hgk A7 1, 3
I " eA @e AP 49 51.8+13.05 IU/ ¢, 60.084.76 TU/ ¢ 183 69.4+15.52
U/ ¢ 9 o8 AolE& HJTHP<0.05). A 59 4% GOTE 4404819 IU// =

ety FEA TR AP 49 vt {23 2ol S B TH(P<0.05).
GPTY 7% dlzatolA 44+1.67 TU/2olQar, A3 1, 2, 3, 49014 2H2F 6.4+1.52

IU/ ¢, 36251 TU/ ¢, 58+150 IU/#¢, 584096 TU/ ¢S o] A+ 2004 &
ool AARE W #HE BRATHP<0.05). I AT 59 H$ 4.8+1.92 1U/ 4
HEdg FEFAE AUEEHA G APT 4o vE B e HIA FoAE
178 = A ¥ ATHP<0.05).

Glucoset= Wz 29 438+11.61 mg/ds o, A& 1,2, 3,4 2 AL 5
oA Ztz 90.3+31.98 mg/d ¢, 66.8+20.35 mg/d¢, 92.8+42.70 mg/d ¢, 1476+
67.00 mg/d¢ % 92.8+31.81 mg/d¢ & e 28t AlEwbS FEe AT 49
A free Al w8 #e BATHP<0.05).

Total cholesterol& %9 ¢ 189.84+61.17 mg/d/ S BHI, AT 1, 2, 3
4ol A Z+7F 182.2427.94 mg/d ¢, 152.4+29.20 mg/d ¢, 230.2+3253 mg/d ¢, 2356
+30.05 mg/d ¢S YERe] AF 1, 29F AFT 47k fFog Aolrt AR E AT

f



mlo

T AT 59 A9 204442460 mg/dl o= 4kt AbE Rk
T 9 TAE BAAR folabs 1A E A & ATHP<0.05).

ol AimiH, TR FE 005%E H7bstd

GPT, Glucose 18] a3l Total cholesterol @&l x4 & %

W AE RS FHE AdTel val folF Aol meln glold

Zolo] g o AR 4Ae] B 48 L YT T 5 AATHP<0.05).
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Table 8. Comparison of serum constituents

Paralichthys olivaceus

in each experimental group fed the experimental diets for 16weeks in

Exp;i()n:intal Total protein(g/dl) GOTIU/L) GPTIU/L) Glucose(mg/dl) Total cholesterol(mg/dl)
Control 4.0£0.50° 34.8+10.53¢ 4.4%1.67 43.8+1.67° 189.8+61.17"
OFAD + CEFO 0.01% 3.8+0.10° 51.8+13.05™ 6.4+1.52% 90.3+31.98" 182.2+27.94"
OFAD + CEFO 0.05% 3.6+0.37¢ 34.5£9.47° 3.6+2.51" 66.8+20.35" 152.4+29.20¢
OFAD + CEFO 0.1% 4.9%0.39" 60.0£4.76" 58+1.50™ 92.8+1.50" 230.2+32.53"
OFAD 412050 69.4+15.52° 5.8+0.96" 147.6+67.00° 235.6+30.05°
Recovery 4.6+0.46™ 44.0+8.19% 4.8+1.92% 92.8+31.81" 204.4+24.60°"

GOT: glutamic oxaloacetatic transminase
GPT: glutamic pyruvatic transminase

OFAD: Oxidized Feed oil Attachment Diet.
CEFO: Crude Extract from Fermented Orange.

Recovery: Basal diet + fresh feed oil + CEFO(0.05%).

Means with different superscripts show significant difference between experimental group (P<0.05).
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A ogxel daEA A} Total proteing A= dETF 2 A3k & Aol7}
=, o= Takeshi et al. (1983)¢] Wol Aoj& Yo w 4Istd AlRE TH T
A3} Total proteine glutathione #7Fr3 vl PSS o o]z} gltte Rtk
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BHS FEE AT 49 69451552 1U/ 2o Ml folFk Ae]E Rolm uhe gk
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