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ABSTRACT: Oligoβ-glucan and oligochitosan were prepared by gamma Co-60 irradiation of β-glucan/H2O2 

and chitosan/H2O2 solution. The efficiency of the degradation process was determined by gel permeation 

chromatography (GPC) method. Results showed that the Mw decreased with increasing concentration of H2O2 

and doses. For oligoβ-glucan, Mw reduced from 56.7 kDa to 7.1 kDa when β-glucan 10%/H2O2 1% solution 

was irradiated at 14 kGy. For oligochitosan, Mw reduced from 45.5 kDa to 5.0 kDa when chitosan 5%/H2O2 

0.5% solution was irradiated at 21 kGy. Tra catfish (Pangasianodon hypophthalmus) was fed with oligoβ-

glucan and oligochitosan in various concentrations of 0, 50, 100, and 200 mg/kg feed for 45 days and then was 

challenged with Edwardsiella ictaluri bacteria to investigate immune stimulation effect against white patches 

in the internal organs disease. The results indicated that oligoβ-glucan and oligochitosan exhibited good 

immune stimulation effect with optimum concentration of 100 mg/kg feed. Survival rate of Tra catfishes fed 

with oligochitosan and oligoβ-glucan is 47.62 ± 1.96% and 46.67 ± 2.58%, respectively. In addition, the 

mixture of oligochitosan 50 mg/kg +  oligoβ-glucan 50 mg/kg showed the highest survival rate (62.22 ± 

1.96%). 

Keywords: Oligochitosan, oligoβ-glucan, immune stimulation, gamma irradiation. 

 

I.  INTRODUCTION 

Immunostimulants are widely used in farms for health management. Fishes treated with 

immunostimulants usually show enhanced protection against various pathogens. This increased 

protection to infectious diseases is not by enhancing specific immune response but by enhancing 

non-specific cellular and humoral defense mechanisms. β-glucan and chitosan have been shown to 

enhance the disease resistance against several major bacteria pathogens including Vibrio 

anguillarum, Vibrio salmonica, Yersinia ruckeri, Edwardsiella tarda and Aeromonas hydrophila in 

several fish species such as carp Cyprinus carpio [1], Atlantic salmon Salmo salar [2], yellowtail 

Seriola quinqueradiata [3], rainbow trout Oncorhynchus mykiss [4], brook trout Salvelinus fontinail 

[5], and Afican catfish Clarius gariepinus [6]. 

Immunostimulant and immunomodulators comprise a group of biological and synthetic 

compounds that enhance the nonspecific cellular and humoral defense mechanisms in mammals. 

These susstances, such as levamiso, β-glucan, peptidoglycan, chitosan, β-glucan yeast and vitamin 

combinations as well as various products derived from plants and animals are effective in 

preventing disease [7,8]. Most of the research on immunostimulants has been focused on the 
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treatment of tumor in human and animal [9]. The basic for this approach in tumor therapy is the fact 

that natural or synthetic immunostimulants active macrophages, neutrophils, natural ability to 

destroy tumor and increase resistance to viral, bacterial and fungal infection [10,11]. 

Chitosan and β-glucans are polysaccharides linked by glycoside bonds. Chitosan is 

commonly prepared by sodium hydroxide deacetylation of chitin from crab, shrimp shells and squid 

pens. The low Mw chitosan and its oligomer possess some special biological properties that differ 

from those of the ordinary high Mw chitosan such as antimicrobial activity [12,13], antioxidant 

activity [14,15], antitumor activity [16], immunity-enhancing effect [17,18] and so on. β-glucans 

are a diverse group of molecules that can vary with respect to molecular mass, solubility, viscosity, 

and three-dimensional configuration. They occur most commonly as cellulose in plants, the bran of 

cereal grains, the cell wall of baker's yeast, certain fungi, mushrooms and bacteria. Some forms of 

beta glucans are useful in human nutrition as texturing agents and as soluble fiber supplements, but 

can be problematic in the process of brewing... One study has shown that insoluble (1,3/1,6) β-

glucan, has greater biological activity than that of its soluble (1,3/1,4) β-glucan counterparts. The 

differences between β-glucan linkages and chemical structure are significant in regards to solubility, 

mode of action, and overall biological activity. In aquaculture, β-glucan and chitosan were used as 

an immunostimulant to protect salmon against bacteria disease [19,20]. The aim of this work was to 

prepare oligochitosan and oligoβ-glucan solution and to investigate their effect on the immune 

stimulation against Edwardsiella ictaluri on tra catfish (Pangasianodon hypophthalmus). 

II. EXPERIMENTAL 

2.1. Chemicals 

Chitosan from shrimp shell chitin with Mw0 of 91.7 kDa and degree of deacetylation (DD) 

of 91.3% was purchased from Chitosan Co., Vung Tau province, Vietnam. Spent brewer’s yeast 

slurry (a train of Saccharomyces uvarum), a by-product from the Sai Gon brewery. Hydrogen 

peroxide (H2O2), pure water from Merck, Germany, Tra catfishes were brought from National 

Breeding Center for Southern Freshwater Aquaculture. Edwardsiella ictaluri bacteria was isolated 

from diseased fish in Research Institute for Aquaculture No 2. Ho Chi Minh, city. 

2.2. Method 

2.2.1 Prepared oligochitosan 

Chitosan was swollen in solution hydrogen peroxide (H2O2) at different concentrations of 

0.5, 1 and 2 % with ratio 1:20 (w/v) for 24h. After 24h, 2% (w/v) lactic acid solution was added the 

mixture to dissolve completely chitosan. An required amount of 30% H2O2 was added together with 

water to prepare solutions containing concentration (w/v) of 5% chitosan and concentrations of 

0.5% H2O2 (w/v). Then, the resulting solutions were irradiated on gamma SVST Co-60/B irradiator 

at theVINAGAMMA Center with the absorbed dose up to 21 kGy and the dose rate of 1.13 kGy/h 

at ambient temperature. 

2.2.2. Preparation oligoβ-glucan 

Prepared β-glucan: β-glucan was isolated from spent brewer’s yeast slurry (Saccharomyces 

uvarum) following published method of Suphantharika et al. with some modifications [21]. β-

glucan was prepared by a single step alkaline extraction of brewer’s yeast cell walls obtained from 

autolysis of yeast cells. The optimum extraction conditions were at a temperature of 90
0
C by using 

1 N NaOH with sample to alkaline solution ratio of 1:5 (w/v). Products obtained contained ~ 93% 

β-glucan. 

Preparared oligoβ-glucan solution: β-glucan in powder form was swollen in aqueous H2O2 

solution at concentration 6% (w/v) with 1:6 ratio. Then, the mixture was treated by hydrothermal 

steam in 30 min. at 125
0
C and 1.3 atm. After steaming, an required amount of hydrogen peroxide 

http://en.wikipedia.org/wiki/Polysaccharide
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http://en.wikipedia.org/wiki/Bran
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(30% H2O2) was added together with water to prepare solutions containing concentration of 10% β-

glucan (w/v) and different concentrations of 0.5, 1 and 2% H2O2 (w/v). Then, the resulting solutions 

were irradiated on gamma SVST Co-60/B irradiator at the VINAGAMMA Center with the 

absorbed dose range up to 20 kGy and the dose rate of 1.13 kGy/h at ambient temperature.  

2.2.3. Characterizations 

 The weight-average molecular weight (Mw) of oligochitosan and oligoβ-glucan samples 

was measured by gel permeation chromatography (GPC), Shimadzu. The standards used to calibrate 

the column were pullulan (Mw 780–380.000 Da). The fluent was aqueous solution containing 

0.25M CH3COOH/0.25M CH3COONa with flow rate of 1 ml.min
-1

 and temperature at 40
o
C. The 

sample concentration was 0.3% (w/v), and the injection volume was of 50 μl.  IR spectra were taken 

on a Shimadzu FT–IR 8400S spectrophotometer in the range between 4000 cm
-1

 and 400 cm
-1

 using 

KBr pellets. The DD (%) of degraded chitosan was calculated based on FT–IR spectra according to 

the equation [46]: A1320/A1420= 0.3822 + 0.0313(100–DD). Where A1320 and A1420 were absorbance 

of chitosan at 1320 cm
-1

 and 1420 cm
-1

, respectively [22]. 

2.2.4. Investigated the immune stimulation of oligochitosan and oligoβ-glucan on Tra 

catfish 

Tra catfish was fed with oligochitosan and oligoβ-glucan of 50, 100 and 200 mg/kg feed for 

45 days, and then was challenged with Edwardsiella ictaluri bacteria to investigate immune 

stimulation. The number of dead fishes was recorded daily up to 21 days and survival rate was 

caculated. 

2.2.5. Investigated the immune stimulation of the mixture (1/2 oligochitosan and 1/2 

oligoβ-glucan) at optimal concentration on Tra catfish 

Tra catfish was fed with the mixture (oligochitosan and oligoβ-glucan) at optimal 

concentration for 45 days, was challenged with Edwardsiella ictaluri bacteria to investigate 

immune stimulation. The number of dead fishes was recorded daily up to 21 days and the survival 

rate was caculated. 

III. RESULTS AND DISCUSSION 

3.1. Preparation oligochitosan 

3.1.1.  Effect of H2O2 concentration on the degradation of chitosan powder 

Chitosan powder was swollen in H2O2 solution in the ratio 1:20 (w/v) at various 

concentration of H2O2 for 24h. The result of Mw in Table 1 indicated that the Mw of chitosan 

decreased with increasing concentration of H2O2. Mw of chitosan reduced from 91.7 kDa to 66.6, 

45.5 and 35.3 kDa when H2O2 concentration rose from 0.5% to 1% and 2%, respectively. 

Table 1: Mw and  polydispersity index (PI, PI = Mw/Mn) of chitosan after swelling                                           

in H2O2 solution for 24h. 

Initial Mw  

(kDa) 
Initial PI  

Initial 

DD%  

Degradation 

mode 
Mw (kDa) PI  DD (%) 

91.7 2.26 91.3 

CTS/0.5%H2O2 66.6 2.97 91.8 

CTS/1%H2O2 45.5 3.37 90.9 

CTS/2%H2O2 35.3 3.44 87.9 
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Moreover, results in table 1 showed that as the concentration of H2O2 increased the DD of 

chitosan decreased from 91.8% to smaller values (~87.9) and PI increased from 2.97 to 3.44. The 

results indicated that the suitable concentration of H2O2 used to reduce Mw of chitosan is 1%. 

3.1.2. Reduction of Mw and the synergistic degradation effect 

In this study the concentration of chitosan was increased from 3% (in our previous study) 

[23] to 5% and the concentration of H2O2 was chosen 0.5% to inhibit the decrease of DD. The effect 

of dose to reduction Mw of 5% chitosan/0.5% H2O2 was shown in Table 2. Results showed that the 

Mw of chitosan decreased with increasing dose. Mw of chitosan reduces from 45.5 kDa to 5.0 kDa 

for chitosan swollen in H2O2 1% and 3.7 kDa for chitosan swollen in H2O2 2% when dose raises 

from 0 to 21 kGy. These results indicated that oligochitosan was prepared in range of dose from 10 

to 21 kGy. The higher the concentration H2O2 used to swell chitosan the greater the reduction of 

Mw of chitosan. However, it is obvious from the results in Table 2 that as the DD of chitosan 

decreases when concentration H2O2 used to swell chitosan increases. Therefore, the suitable 

concentration of H2O2 to degrade Mw of chitosan powder is 1% and chitosan solution 0.5%. 

Table 2: Value of Mw, DD and  polydispersity index (PI, PI = Mw/Mn) of  degraded β-glucans. 

Degradation mode Dose (kGy/h) 0 3.5 7 10.5 14 17.5 21 

 

CTS/H2O2 1% 

Mw (kDa) 45.5 17.9 12.6 8.9 6.6 5.5 5.0 

DD (%) 91.4 89.9 89.1 88.6 88.0 87.6 87.2 

PI 3.37 2.78 2.52 2.48 2.18 1.97 1.88 

 

CTS/H2O2 2% 

Mw (kDa) 35.3 15.9 7.1 6.0 5.2 4.1 3.7 

DD (%) 87.9 80.1 77.3 76.8 74.9 72.9 71.4 

PI 3.4 2.9 2.2 2.1 1.9 1.8 1.7 

The mechanism of radiation degradation of chitosan was studied in detail by Ulanski and 

von Sonntag (2000) [24] and it indicated that hydroxyl radicals were responsible for the degradation 

process.  

3.2. Preparation of oligoβ-glucan  

3.2.1.  Effect of H2O2 concentration on the degradation of β-glucan powder  

β-glucan powder was swollen in H2O2 solution in the ratio 1:6 (w/v) at various concentration 

of H2O2. The samples was treated by hydrothermal steam in 30 minutes at 125
0
C and 1.3 atm. The 

result of Mw in Table 3 indicated that the Mw of β-glucan decreased with increasing concentration 

of H2O2. Mw of β-glucan reduced from 296.6 kDa to 44.4 kDa when H2O2 concentration rose from 

0% to 10%. 

Table 3: Mw, Mn and  polydispersity index (PI, PI = Mw/Mn) of β-glucan solution after steaming. 

H2O2 concentration  (%) 0 2.5 5.0 7.5 10.0 

Mw (kDa) 296.6 141.6 81.6 58.0 44.4 

Mn (kDa) 114.1 71.0 44.7 34.1 26.9 

PI 2.60 1.99 1.83 1.70 1.65 

Results in table 3 also indicated that as the concentration of H2O2 increased the PI decreased 

from 2.60 to smaller values (~1.65). Mw decreased rapidly when the concentration of H2O2 

increased from 2.5 to 5% and then decreased slowly with increasing concentrations up to 10%. The 
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results showed that the suitable concentration of H2O2 used to degrade β-glucan is in the range of 5 

-7%. 

3.2.2. Effect of H2O2 concentration and dose on the degradation of β-glucan solution 

 

Figure 1: Reductions Mw of β-glucan with  the concentration H2O2 and dose. 

 Figure 1 showed the reduction of β-glucan Mw versus the treatment doses at different 

concentrations of H2O2. Accordingly, the Mw of β-glucan decreased as the increase of the absorbed 

dose and concentration of H2O2. It was also observed from figure 1 that Mw of chitosan dropped 

rapidly at the dose range from 0 to about 10 kGy for all three concentrations of H2O2 used and then 

it decreased slowly up to 20 kGy. It was also obvious in figure 1 that the higher the H2O2 

concentration the higher the extent of the decrease of chitosan Mw attained. This can be explained 

due the synergistic effect of degradation occurred when β-glucan was irradiated in the presence of 

H2O2 [23]. Results showed that oligoβ-glucan could be effectively prepared by irradiation in the 

dose range of 12 to 16 kGy. Thus, -irradiation of β-glucan solution containing a small amount of 

H2O2 is feasible and potentially applicable technique for production of oligoβ-glucan on large scale. 

Byun et al. (2008) studied to degrade β-glucan under γ ray irradiation at dose from 10 to 50 kGy. 

But they did not use H2O2 in  β-glucan samples, therefore the dose use rather high (50 kGy) [25]. 

3.3. Effect of the immune stimulation of oligochitosan on Tra catfish 

Table 4: Weight gain, specific growth rate  (SGR), survival rate of Tra catfishes for 45 day                                

fed with oligochitosan and 21 challenged with Edwardsiella ictaluri bacteria. 

Items Initial weight  (g) 
Final weight 

(g) 

Weight gain 

(g) 

SGR 

(%/day) 

Survival rate 

(%) 

Control-1 20.01 ± 0.10
a
 49.26 ±4.08

a
 29.25 ± 4.04

a
 2.00 ± 0.05

a
 100.00 ± 0.00

a
 

Control-2 20.21± 0.34
a
 51.34 ±2.16

a
 31.13 ± 2.16

a
 2.07 ± 0.04

a
 8.89 ± 1.96

 a
 

NT1 20.24 ± 0.03
a
 50.74 ± 5.52

a
 30.50 ± 5.52

a
 2.04 ± 0.08

a
 22.70 ± 1.87

 b
 

NT2 21.07 ± 0.11
 a
 60.66 ± 2.65

b
 39.32 ± 2.17

b
 2.35 ± 0.08

b
 47.62 ± 1.83

 c
 

NT3 20.19 ± 0.10
a
 58.09 ± 4.02

b
 37.84 ± 4.07

b
 2.35 ± 0.09

b
 43.17 ± 2.30

c
 

* The rows with the same superscript are not statistically significant at P < 0.005. 

** Control-1: Non-supplement of oligochitosan and non-challenged with Edwardsville 

ictaluri bacteria. 
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Control-2: Non-supplement of oligoβ-glucan and challenged with Edwardsiella ictaluri 

bacteria. 

NT1: Supplement of oligochitosan of 50 mg/kg and challenged with Edwardsiella ictaluri 

bacteria. 

NT2: Supplement of oligochitosan of 100 mg/kg and challenged with Edwardsiella ictaluri 

bacteria. 

NT3: Supplement of oligochitosan of 200 mg/kg and challenged with Edwardsiella ictaluri 

bacteria. 

After challenge with Edwardsiella ictaluri bacteria, survival rate of Tra catfishes fed with 

oligochitosan of 50, 100 and 200 mg/kg was higher than the control-2. These results indicated that 

oligochitosan supplemented the feed enhanced the nonspecific immune system of Tra catfishes. 

This reason made Tra catfishes fed with oligochitosan have weight gain higher than the control. 

Moreover, results in table 4 showed that Tra catfish fed with oligochitosan at concentration 150 

mg/kg has SRG and survival rate higher than that fed with oligochitosan concentration 50 mg/kg. 

However, the SRG and survival rate are not statistically significant when the concentration of 

oligochitosan increased 200 mg/kg. This result showed that the best concentration of oligochitosan 

used immunostumulant is 100 mg/kg feed. The same tendency was also obtained in our previous 

study when we investigated the immune stimulation of oligochitosan against Edwardsiella ictaluri 

bacteria on Talipia [26]. 

3.4. Effect of the immune stimulation of oligoβ-glucan on Tra catfish 

Table 5: Weight gain, specific growth rate  (SGR), survival rate of Tra catfishes for 45 day                                 

fed with oligoβ-glucan and 21 challenged with Edwardsiella ictaluri bacteria. 

Items 
Initial weight  

(g) 

Final weight 

(g) 

Weight gain 

(g) 

SGR 

(%/day) 

Survival rate 

(%) 

Control-1 20.01 ± 0.10
a
 59.26 ±4.08

a
 39.25 ± 4.04

a
 2.41 ± 0.05

a
 100.00 ± 0.00

a
 

Control-2 20.21± 0.34
a
 60.34 ±2.16

a
 40.13 ± 2.16

a
 2.43 ± 0.04

a
 8.89 ± 1.96

 a
 

NT4 20.74 ± 0.03
a
 62.44 ± 5.82

a
 41.70 ± 5.82

a
 2.45 ± 0.09

a
 25.08 ± 2.12

 b
 

NT5 20.19 ± 0.60
a
 71.08 ± 3.05

b
 50.89 ± 3.89

b
 2.80 ± 0.08

b
 46.67 ± 2.58

 c
 

NT6 21.22 ± 0.10
a
 72.87 ± 3.82

b
 51.65 ± 3.82

b
 2.74 ± 0.09

b
 48.89 ± 1.96

 c
 

* The rows with the same superscript are not statistically significant at P < 0.005. 

**Control-1: Non-supplement oligoβ-glucan and non-challenged with Edwardsiella ictaluri 

bacteria. 

Control-2: Non-supplement oligoβ-glucan and challenged with Edwardsiella ictaluri 

bacteria. 

NT1: Supplement oligoβ-glucan of 50 mg/kg and challenged with Edwardsiella ictaluri 

bacteria. 

NT2: Supplement oligoβ-glucan of 100 mg/kg and challenged with Edwardsiella ictaluri 

bacteria. 

NT3: Supplement oligoβ-glucan of 200 mg/kg and challenged with Edwardsiella ictaluri 

bacteria. 
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The effect of oligoβ-glucan concentration to the immune stimulation of Tra catfishes has 

also been studied. Results table 5 showed that the Tra catfishes fed with oligoβ-glucan at 

concentration 50 mg/kg feed has the effect of immune stimulation lower than that fed with oligoβ-

glucan at concentration 100 and 200 mg/kg. The effect of immune stimulation rose with increasing 

oligoβ-glucan concentration. The weight gain, SGR and survival rate of Tra catfishes fed with 

oligoβ-glucan at concentration 100 mg/kg and 200 mg/kg is not statistically significant. These 

results exhibited that the suitable concentration to use oligoβ-glucan as immunostumulant is 100 

mg/kg feed. A similar behavior was observed in our previous works when we investigated the 

immune stimulation of oligoβ-glucan against Edwardsiella ictaluri bacteria on Talipia [27]. 

3.5. Effect of the immune stimulation of the mixture (oligochitosan + oligoβ-glucan) at 

optimal concentration on Tra catfish 

Table 6: Weight gain, specific growth rate  (SGR), survival rate of Tra catfishes for 45 day                               

fed with the mixture (oligochitosan + oligoβ-glucan) at optimal concentration                                                                      

and 21 challenged with Edwardsiella ictaluri bacteria. 

Items 
Initial weight  

(g) 

Final weight 

(g) 

Weight gain 

(g) 

SGR 

(%/day) 

Survival rate 

(%) 

Control-1 23.05 ± 0.08
a
 61.34 ± 1.45

a
 38.29 ± 1.45

a
 2.18 ± 0.04

a
 100.00 ± 0.00

a
 

Control-2 23.05 ± 0.08
a
 63.74 ± 5.52

a
 40.69 ± 5.16

a
 2.26 ± 0.08

a
 16.03 ± 2.16

a 

NT7 23.05 ± 0.08
a
 78.64 ± 2.32

b
 55.59 ± 2.52

b 
2.72 ± 0.09

b
 62.22 ± 1.96

b 

NT8 23.05 ± 0.08
a
 75.07 ± 4.02

b
 52.02 ± 4.02

b
 2.62 ± 0.11

b
 44.44 ± 1.96

c 

* The rows with the same superscript are not statistically significant at P < 0.005. 

** Control-1: Non-supplement of the mixture (oligochitosan + oligoβ-glucan)  and non-

challenged with Edwardsiella ictaluri bacteria. 

Control-2: Non-supplement the mixture (oligochitosan + oligoβ-glucan) and challenged with 

Edwardsiella ictaluri bacteria. 

NT7: Supplement the mixture (oligochitosan 50 mg/kg +  oligoβ-glucan 50mg/kg) and 

challenged with Edwardsiella ictaluri bacteria. 

NT8: Supplement the mixture (oligochitosan 75 mg/kg +  oligoβ-glucan 75 mg/kg) and 

challenged with Edwardsiella ictaluri bacteria. 

Currently, the effect of the mixture oligochitosan and oligoβ-glucan against Edwardsiella 

ictaluri bacteria on Tra catfish has not been studied yet. Therefore, the results in this study have 

novelties. These results in Table 4 and 5 indicated that the best concentration of oligichitosan and 

oligoβ-glucan used as immunostumulant is 100 mg/kg feed. Therefore, the mixture of oligochitosan 

50 mg/kg  + oligoβ-glucan 50 mg/kg and  oligochitosan 75 mg/kg + oligoβ-glucan 75 mg/kg were 

used to investigate the effect of immune stimulation. Results in Table 6 showed that the Tra 

catfishes fed with the mixture of oligochitosan 50 mg/kg  + oligoβ-glucan 50 mg/kg had the weight 

gain, SGR and survival rate higher than that fed with oligochitosan 100 mg/kg and oligoβ-glucan 

100 mg/kg. The reason may be due to the synergistic effect (An effect arising between two or more 

agents, factors, or substances that produces an effect greater than the sum of their individual 

effects). However, the Tra catfishes fed with the mixture of oligochitosan 75 mg/kg + oligoβ-glucan 

75 mg/kg had the weight gain, SGR and survival rate lower than that with the mixture of 

oligochitosan 50 mg/kg + oligoβ-glucan 50 mg/kg. The results indicated that the synergistic effect 

has just effective at optimal concentration. 

http://www.businessdictionary.com/definition/agent.html
http://www.businessdictionary.com/definition/factor.html
http://www.businessdictionary.com/definition/produce.html
http://www.businessdictionary.com/definition/sum.html
http://www.businessdictionary.com/definition/individual.html
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IV. CONCLUSIONS 

Oligoβ-glucan and oligochitosan were prepared by gamma Co-60 irradiation of β-

glucan/H2O2 and chitosan/H2O2 solution. Oligochitosan with Mw about 5-7 kDa was prepared by γ-

irradiating chitosan 5%/H2O2 0.5%  solution at 14-21 kGy. Oligoβ-glucan with Mw about 6-10 kDa 

was prepared by γ-irradiating solution oligoβ-glucan 10%/H2O2 1% at 15-20 kGy. The immune 

stimulation of oligochitosan and oligoβ-glucan was investigated. The results indicated that oligoβ-

glucan and oligochitosan exhibited good immune stimulation effect with optimum concentration of 

100 mg/kg feed. Survival rate of Tra catfishes fed with oligochitosan and oligoβ-glucan is 47.62 ± 

1.96% and 46.67 ± 2.58% respectively. In addition, the mixture of oligochitosan 50 mg/kg +  

oligoβ-glucan 50 mg/kg showed the highest survival rate (62.22 ± 1.96%). 
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