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Abstract

A total of 15 female goats (28.5 ± 0.5 kg) were employed to determine the effects of feeding commercial

prebiotic (Nuclear C.O.S), a type of chitooligosaccharide (COS) on growth performance, immunity and serum

composition. A complete randomized design (CRD) was used in the experiment. Goats were randomly allotted into

3 treatments with 5 replications each treatment (a goat/pen). Diets were formulated to meet or exceed nutrient

requirements (NRC, 1998) and COS (Nuclear C.O.S) was added with 3 levels; 0 ppm (control), 1 ppm (LL) and 2

ppm (HL). Blood samples were collected all goats each treatment and four times on day 0, 21, 42 and 63 after

feeding. Goats were bled via venipuncture from jugular vein. During treatment periods, there were trends to

improve weight gain and average daily gain (ADG), as COS (Nuclear C.O.S) levels were increased in the diets,

although it was not statistically significant (p>0.05). The other hand, FCR was reduced when COS (Nuclear C.O.S)

level LL as compared to control level (p>0.05). Cholesterol level in blood was decreased significantly (p<0.05)

although total protein was significantly difference increased in COS (Nuclear C.O.S) treated groups (p<0.05).

There were trend towards reducing triglyceride and trend to upward HDL of goats as dietary COS (Nuclear

C.O.S) was increased (p>0.05). During the overall period, adding high level (HL) improved lymphocyte cell

count (p>0.05). White blood cell was not significantly reduced when added level of COS (Nuclear C.O.S)

(p>0.05). In conclusion, nutrients would be utilized more efficiently in goats fed diet containing COS

(Nuclear C.O.S) than those fed control diets due to better condition of microbial populations in alimentary tracts.
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Introduction
At present, there are growing interests in chitosan

and chitooligosaccharide (COS) as functional food

sources. Certain types of oligosaccharides have been

used as prebiotics to improve animal performance, to

enhance immune ability, and to affect gut microbial flora

concentrations (White et al. 2002; Lemieux et al. 2003;

Smiricky-Tjardes et al. 2003; Flemming et al. 2004).

Those are being used for health products in human

beings due to their cholesterol-lowering (Sugano et al.

1978, 1980; Maezaki et al. 1993) and anti-cancer

actions (Suzuki et al. 1986; Tsukada et al. 1990).

Chitooligosaccharide (COS) is an oligosaccharide that

is easily obtained by chemical and enzymatic hydrolysis

of poly-chitosan (Knaul et al. 1999). COS is a water-soluble

chitosan, and it is produced via a natural enzymatic

transformation of polymer chitosan into low molecular

weight substance. COS has low molecular weight, good

solubility, and low viscosity (Chae et al. 2005).

Chitooligosaccharide has been shown to reduce the

establishment of pathogens in the intestine (Shigehiro

et al. 1990; Yalpani et al.1992; Vishu Kumar et al. 2005)

and improve immune function (Okamoto et al. 2003).

It has also been shown to reduce the triglyceride level in

obese diabetic mice (Hayashi and Ito, 2002). However,

its role in regulating the blood lipid content is still

controversial (Sugano et al. 1992; Ikeda et al. 1993).

Chitooligosaccharide was also shown to have antifungal

(Hirano and Nagao, 1989) and antimicrobial (Jeon et al.

2000) activities that improved gut health and thus

increased nutrient digestibility and weight gain in broilers

(Huang et al. 2005). In small ruminant animals such as

goats, sheep, until now has limited data are available in

terms of growth performance and physiological changes

when COS is administered. Therefore, this study was

conducted to determine the effects of feeding COS on

growth performance, immunity and serum composition

changes in order to make more weight gain for meat goat

in Thailand.

Materials  and  Methods
A total of 15 female goats (Native x Saanan;

average initial body weight; 28.5 ± 0.5 kg) were

purchased from a standard private farm that approved

by Department of  Livestock Development (DLD).

All goats were raised in wood-floored pen in an

environmentally controlled house and had access to

feed pangola grass and water ad libitum. The goats were

employed to determine the effects of feeding commercial

prebiotic (Nuclear C.O.S), a type of chitooligosaccharide

(COS) on production traits (weight gain, ADG and FCR)

immunity and serum composition (Total Cholesterol,

Triglyceride, Total Protein) in goats. The Animal Welfare

Committee of faculty of veterinary science, Mahidol

University approved the animal care protocol used for

this experiment.

1. Experimental Design and Diets

The goats were randomly allotted into 3 treatments

with 5 replications each treatment. The CP 991-14

formula (B.P. Grower Goat: Chemical composition;

Protein 14%, Fat 2.5%, Crud fiber 13%, Moisture 13%)

was fed to all the goats. Average daily feed intake was

4.7% of body weight and fed pangola grass and water

ad libitum.  Diets were formulated to meet or exceed

nutrient requirement as recommended by NRC (1998).

The COS liquid was fed by oral route in the daily morning

with 3 levels; 0ppm (control) water 1 cc., 1ppm: 1cc. (LL)

and 2ppm: 2cc (HL).

2. Sampling and Sample Processing Procedure

On day 0, 21, 42 and 63, the goats were weighed to

determine average daily gain (ADG) and feed conversion

rate (FCR).  Blood samples 5 ml were collected from

five goats per treatment on days 0, 21, 42 and 63 after

feeding via venipuncture from the jugular vein, and they

were put into tubes treated with EDTA as an anticoagulant

1 ml for complete blood count and for finding proportion

of leukocyte and lymphocyte subpopulation and then

centrifuged at 3,000 x g for 10 min to obtain serum.

The serum samples were stored at -20oC until needed

for analysis.
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3. Measurement of Serum Indices

The serum samples will keep as serum for

checking blood chemistry - serum triglyceride, serum

total protein, total cholesterol and HDL (High-density

lipoprotein) cholesterol. The concentrations of total

protein, triglyceride, total cholesterol, high-density

lipoprotein (HDL) cholesterol in serum samples were

analyzed by an automatic biochemical analyzer  (RA-

1000, Bayer Corp., Tarrytown, NY) using colorimetric

methods, following the instructions of the manufacturer of

the corresponding reagent kit (Zhongsheng Biochemical

Co., Ltd., Beijing, China).

4. Statistical Analyses

A complete randomized design (CRD) was used

in the experiment. Statistic analysis was carried out by

comparing means using Duncanís multiple range

(Duncan, 1995) test, by General Linear Model (GLM)

Procedure of SAS (1996) package program. A results

value was less than 0.05 were considered significant.

Results and Discussion
The ADG and FCR as affected by feeding COS

(Nuclear C.O.S) were shown in Table 1. During growing

periods, there were trends to improve ADG (p>0.05),

as COS (Nuclear C.O.S) levels were increased in the

diets, even though it was not statistically significant.

But FCR was reduced (p>0.05) when COS (Nuclear

C.O.S) level was high as compared to control level.

The results showed that also improved gut health and

thus increased nutrient digestibility and more weight gain

in broilers (Huang et al. 2005).

Table 1. Growth performance of goats as affected by chitooligosaccharide (Nuclear C.O.S)

                                      Chitooligosaccharide1

Parameters

Control LL HL SE

ADFI, (g) 715.64 1129.94 855.86 115.57

ADG, (g) 16.67 30.96 22.23 16.09

FCR 42.93 36.40 38.50 32.26

1Add. level (Control: 0ppm, LL: 1ppm, HL: 2ppm).

The mean values of blood composition of the feed

used in the experiment are shown in Table 2.  The choles-

terol and triglyceride did not differ between treatments

(p>0.05) but all mean values reduced after feeding COS

(Nuclear C.O.S) supplementation. It has also been shown

to reduce the triglyceride level in obese diabetic mice

(Hayashi and Ito, 2002) when we added the COS

(Nuclear C.O.S) more. The total protein (p<0.05) and

HDL (p>0.05) contents of serum were much higher than

control when the goats intake more chitooligosaccharide

level.
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The proportion of lymphocyte cells (p>0.05)

were not significantly increased in chitooligosaccharide

treated groups (Table. 3). However, the reduction of both

types of Wbc and Rbc (p>0.05) in treated groups was not

dependent on the treatment dose of chitooligosaccharide

in feed. Because some types of oligosaccharides have

been used as prebiotics to improve immune ability, and to

affect gut microbial flora concentrations (White et al. 2002;

Lemieux et al. 2003; Smiricky-Tjardes et al. 2003;

Flemming et al. 2004). So the effect of chitooligosaccharide

on lymphoproliferation and phagocytic activity should be

further investigated.

Table 2. Effects of chitooligosaccharide (Nuclear C.O.S) supplementation on blood chemistry of goats

                                      Chitooligosaccharide1

Parameters

Control LL HL SE

Total Cholesterol (mg/dl) 92.55a 86.4b 82.60b 3.19

Triglyceride (mg/dl) 27.90 29.10 22.40 13.16

Total Protein (mg/dl) 5.87b 6.40a 6.11ab 0.19

HDL (mg/dl) 41.27 48.08 41.18 4.70

1 Add. level (Control: 0ppm, LL: 1ppm, HL: 2ppm).
ab Value with different superscripts of the same row are significantly differ (p<0.05).

Table 3. Effect of chitooligosaccharide (Nuclear C.O.S )supplementation on changes of proportion of leucocytes

subpopulations of goats

                                      Chitooligosaccharide1

Parameters

Control LL HL SE

Wbc (x106) 9.17 8.95 9.02 2.59

Rbc (x106) 5.31 5.51 5.09 0.29

Lymphocyte (x106) 65.05 66.35 66.40 3.52

1Add. level (Control: 0ppm, LL: 1ppm, HL: 2ppm).
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Conclusion
Effect of chitooligosaccharide supplementation

on growth performance (FCR, ADG, ADFI) was higher

than the control group although the number was not

significantly. We found that the supplement with COS

(Nuclear C.O.S) in water may help the weight gain of the

goats more than a half time when compared the control

group. The COS (Nuclear C.O.S) would be utilized

more efficiently in goats fed diet containing COS (Nuclear

C.O.S) than those fed control diets due to better condition

of microbial populations in alimentary tracts. That things

revealed that the total protein was improved (p<0.05)

when COS (Nuclear C.O.S) level was higher than control.

When we added the COS (Nuclear C.O.S) more, the total

protein (p<0.05) and HDL (p>0.05) contents of serum

were much higher than control because the goats

intake more chitooligosaccharide level. The proportion

of lymphocyte cells (p>0.05) was not significantly

increased in chitooligosaccharide treated groups. At the

present, it was not showed that the immunity system was

improved in goats. A next study might be tested about

the results on the immunity more.
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