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Effects of Chitosanoligosaccharide on Growth
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This research was investigated to verify the effects of Chitosanoligosaccharide (COS)
on the growth of the olive flounder P. olivaceus and the optimal dietary concentration
of the COS. The total length and body weight of experimental fish were significantly
different between the control group and each treatment group (P<0.05). Total weight
gain, daily growth rate, daily feeding rate, and feed coefficient were higher in the
COS treatment groups compared to the control group. Levels of GOT, GPT, and total
cholesterol were much lower in the COS treatment groups than in the control group.
From the above results, it is considered that the addition of COS to feeds for P.

olivaceus could be effective on fish growth.
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Fig. 1. Changes of the total length of olive
flounder, P, ofivaceus by oral administration
of 008 (Chitosanoligosaccharide) at different
concentrations and control.
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1) 4% R A&&
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ojglon], AdERA tETM 30.42+2.03
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Fig. 2. Changes of the body weight of olive
flounder. P. olivaceus by oral administration
of COS (Chitosanoligosaccharide) at different
concentrations and control.
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Table 1. Total length. body weight and survival rate of olive flounder, P. ofivaceus by oral administration of
COS (Chitosanoligosaccharide) at different concentration and control
Feeding period: Nov. 20, 1999 through Oct. 20, ZUQO

Experi Initial Final Survival
Lxperimen Surviva
tal group Number of TL BW Number TL BW W. g3in rate (%)

Brour " tish (em) (g) of fish  (cm) (g) w e

Control 150 9.67+0.40 8.69+1.15 127 30.4242.0° 307.99:69.1° 37.811.2 847

0.2% 100 0.6910.37  9.0001.29 84 3204¢1.7" 348.85158.0" 28.403.4 84.0
0.5% 155 9.57+0.44 8.64£1.29 129 31.6421.5" 337.44£57.8" 42.190.6  83.2
1.0% 150 9.67t0.35 8.82+1.20 129 32.19#2.1' 356.18473.6" 44.624.2 86.0

Mean values in the same column which have different superscript letter differ significantly (P<0.05).
Control, 0.5%. and 1.0% treatment groups were conducted in triplicate and 0.2% treatment group
was conducted in duplicate.

° Weight gain (TWG) = IW - FW (FW: final weight IW: initial weight)

Table 2. Feed coefficient. daily feeding rate and daily growth rate of olive flounder, P. olivaceus fed a
diet with different levels of COS (Chitosanoligosaccharide)
Feeding period: Nov. 20. 1999 through Oct. 20. 2000

Experimental group  Feed coefficient” Daily growth rate(%)” Daily feeding rate(%)"
Control 0.75 0.58 0.44
0.2% 0.71 0.57 0.41
0.5% 0.72 0.60 0.43
1.0% 0.70 0.58 0.41

]
The quantity of COS (Chitosanoligosaccharide) added to the extruded pellet (EP) was expressed as the percent of
the amount of feed supplied
Ufeed coefficient (FC) = TF/WG
Ddaily growth rate (DGR) = (W. gainx100)/{(IW + FW)xday fed/2}
Mdaily feeding rate (DFR) = (TF x 100)/{(IW + FW) x day fed/2}
BW: body weight. FW: final weight IW: initial weight.
TF: total feed. TL: total length, WG: weight gain

% 2% 4¥ZF84 COS 0.2%9 0.5% 2) AlAS, YUEFTE 2 W0l &
c1e)at 1.0%Ae]lM 28,403.4g. 42.190.6 Agr|tecte] AlaAg, 4P E ¥ o
g. 44,6242 g 0|1, ZFE 378112 ¢ 4ol &) g ZA¥E Table 291 JERAR
o|AtHTable 1). t}.

AY FRA AFRE COS 1.0% Al ALt Wz 0.75%3 COS
A 86.0%2 Wz79 de dgTel 83.2~ 0.2%. 0.5% agx 1.0% A7 2%
84.7%Hrct B YERE WAt 0.71, 0.72. 0.70°14¢}, TGRS lz=7
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Table 3. Levels of GOT., GPT and total cholesterol of the blood plasma with the different levels of
COS supplement to diet in olive flounder, P. olivaceus

Experimental

groups Control 0.2% 0.5% 1.0%
Items
“GOT Apr. 8 34.05t1.42 23.1311.69 24.62+1.79 18.29+1.28
(1U/2) May 6 30.70+6.22 31.0818.40 23.33:1.03 26.10£2.13
Oct. 21 40.64111.57 35.12+8.77 27.44x7.39 28.93¢8.23
“GPT Apr. 8 6.3410.87 6.4211.76 5.47+1.14 5.53¢1.39
(1U/ 2) May 6 11.0843.16 11.4412.11 8.58+1.20 10.13+0.10
Oct. 21 35.18+14.83 33.45+9.05 26.5013.75 27.7115.99
Total Apr. 8 2914.38+0.68 270.78158.23  276.81:21.89  279.22:12.05
cholesterol May 6 220.17428.78  308.83:43.22 191.67+29.33  296.83t11.36
(mg/dl) Qct. 21 233.62156.47 205043939  166.6120.51 160.55+23.18

"GOT: glutamate oxaloaccltate transaminase or AST (asparatate aminotransferase)
GPT: glutamate pyruvate transaminase or ALT (alanine aminotransferase)

A 0.58%A2# COS 0.2%. 0.5%. 1.0%
Ael ol 24 0.57%, 0.60%. 0.58%°I
t}. dzyelge dizTFolN 0.44%Ax. COS
0.2%. 0.5%. 1.0% 2N 22 0.41%.
' 0.43%, 0.41% °}3ch.

3. ==E|spx A

A Ee A7E dizPA 1.7640.20
A3 COS 0.2%, 0.5%. 1.0% Azj7Al 2t
z} 1.65t0.19 m, 1.62:0.23 m, '1:3620.20
mz, AelFeh Zpdel felAst AN+
(Fig. 3. P<0.05). ze] gt 24 A 3t
AL R e patel sldo] gleleat, it
ol COS Az]FollA ztAlRe] AEHL PAS
of <fAl WS shd st A4 A Y
tH(Fig. 4).

4. o4z
3 33l0] 2A AN YAuA Awe
Table 3% 2t} GOTS GPT @& A@eist

13

U

Fig. 3. Diameter of the liver cell and nucleus of
liver cell of olive flounder, P. olivaceus
fed a diet with different levels of COS
( Chitosanoligosaccharide)
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Fig. 4. Photomicrographs of liver tissue of olive flounder fed a diet supplemented wi
Chitosanoligosaccharide (C and D) and only a diet (A and B). A control group. HE stain:

control group. PAS reaction: C. Chitosanoligosaccharide supplement groups. HE stain:

Chitosanoligosaccharide supplement groups. PAS stain. fg. fat globule: n. nucleus. Scale’ bar

25 um.
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Ade AP 4F FRE| P73 fo
74 A5 4PFaA dxToAA
30.42+2.03 cmel¥a, COS 0.2%, 0.5% 1
2l 1.0% Ad TN ztzt 32.04+1.70,
31.6411.53, 32.19+2.14 cm&, HE7} &
£ COoS M7l g A 2ol7t A3
S9tHP<0.05). A% & AY A% 457
Be] Ag 7l frolabt AR, 43
2gA A FE 2T 307.99169.05
gollen, COS 0.2%. 0.5% aglxz 1.0%
A2 Pl zZ+z 348.85t58.01 g,
337.44+57.77 g, 356.18173.62 g& tehdi
o} 279 RE COS A7t feoj@d A
% zto)7} AR HUHP<0.05). o2& 4%
ol A 27ld YAl =T v
M CoS HalFrt w7l Moz AzEn

A7y Y2 dizolA 84.7%°1UL,
COS 0.2%. 0.5% 8ln 1.0% AzlFolM
z}z} 84.0%, 83.2%. 86.0%% COS 1.0%
Az ol dzFad gwgtod, veA AE
FANE dzTe vsE #E RAY. F T
zae A¥Z84A COS 0.2%% 0.5% 18|1
1.0% 32l oA  28,403.4g, 42,190.6g.
44.624.2g YR, HxFe 378112 ¢ o]
ct.

I & - 7| EA4bo] o] Fo| Aol wAlE Aol
glolAl 7191, 71EA TEln WERCAE HE.
wgol aela el Abmel Azkalel Fid
AglolA) 716l 10%-% et Hgltela] A3t
go] =ta(Kono et al., 1987), 71ENZ
23 A8PoMEe dzTe Aozt YA
7181& 7l4Ralg D-glucosamine 0.1%%
Aol Hrled 238 4879 N-acetyl-
D-glucosamine 0.1% #2l7olA Qs @
ool Ao A7 AR LrHKono et al..
1995), 7|€l(poly-p-(1-)4)-N-acetyl-glucosamine)
7 71RE Botddstet d2 71EAHE "ot

o}, Oreochromis niloticus x O. aureus
zole] 2FaAL wl dZTRC 4Pl ¥
tHShiau and Yu, 1999).

o] Alglel AR JEANS AA RaEd &
& 71 4rge) 2 (Chitosanoligosaccharide)
< yYze] Algdl 0.2~1.0% a8 2E 4
oAl ulxTuct el Fzaud. ol
@ ole A RIS BT JIEA EelnTo|
of#) ulelA astE47h goldr] wEelt 4
zhéch,

o] AgeA AtgAFE thzTAA 0.75%
2. COS 0.2%, 0.5% 12l3 1.0% Aeal
A z}zh 0.71, 0.72, 0.702& tizFRo} ¥
ok, YWAAE P dWiel & B t2TH
o 2E COS HalTdA st 719, 7]
EA agn dE2e 28 FE, WA 282
wolo] Abie] AHvistel FET AddM Fd
10% S B3 AYTe ARAE] E}ey,
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(Kono et al., 1987). COSs}t 71EA 12im
7181e] A7t WE AREES Aole H/ME
£9} o]&e| ol 7IRlste AReg A4
t}.

COS ¥l whig |gxle (e AVe
2P 1.76£0.20 mAx COS 0.2%,
0.5%. 1.0% =AeltalA 2t 1.6510.19,
1.62+0.23, 1.36:0.20 m=z, Hel7eh di=
kel fFelabzh AACHP<0.05). e} 3t
RN E I I A T PARERRN IS SR T R €4
& & At

7+ 71%ol W& 2t A HEJA GOT, GPT
o] wsle 33jo) A TWAF oW AYPdlA
COT #& g7t 438545 HA 37i8e
Agkol ANew . zhee] AN 2E COS
Az} ol o) 2Rt whokeh g GPTY &
e GoTSt ge Ager AYolrt 4REFH
Az Z7helda, RE COS He| oA iz
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