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Effects of Dietary Liquid Chitosan on the Performance of Broiler Chickens
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*Department of Practical Arts Education, Daegu National University of Education, 1797-6, Daemyung2-Dong, Namgu, Daegu-city 705-715, South Korea

ABSTRACT This study were conducted to evaluate effects of drinking concentrated liquid chitosan on performance of
broiler. A total of 240 broiler chicks at 7 days of age were fed the commercial diet and water until 47 days of age, drinking
water divided into three treatments, 0 ppm (control), 200 ppm (200) and 400 ppm (400) of concentrated liquid chitosan. The
body weight gain and feed conversion ratio were not different by drinking concentrated liquid chitosan until 28 days of age,
but body weight gain and feed conversion ratio were improve by drinking concentrated liquid chitosan over 28 days of age.
Both body weight gain and feed conversion ratio were tend to improve and significantly improved (p<0.05) in 200 and 400
than control at 29 to 35 days of age, respectively. While body weight gain was tended to improve and significantly improved
(»<0.05) in 400 and 200 than control at 36 to 47 days of age, respectively. There was a decrease in the microflora population
of £ coli. in the cecum contents and feaces of broilers by drinking concentrated liquid chitosan. This effect is higher in 400
than 200. The digestibility of dry matter and crude fat of feed were tend to increased in broiler by drinking concentrated
liquid chitosan. Digestibility of crude protein of feed of broiler in 200 and 400 was significantly improved (p<0.05) as
compared with those in control.

These results indicated that when broiler chicks drinking concentrated liquid chitosan of 400 ppm, the improvement of the
body weight gain, feed conversion ratio and feed nutrients digestibility, decreasing of microflora population of both £ coli.
and Salmonella in the cecum contents and feaces.

(Key words : broiler performance, concentrated liquid chitosan, E. coli, Salmonelia)
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Table 1. Ingredient composition of basal diet for starter and fini-

sher of broiler chickens

Ingredients Starter Finisher
Com 46.31 61.33
Soybean meal 36.04 30.22
Wheat bran 10.00 3.00
Soybean oil 432 1.12
Dicalcium phosphate 1.16 1.62
Limestone 1.40 1.07
Fish meal - 1.00
Common salt 0.40 0.40
DL-methionine 0.16 0.05
Vitamin premix' 0.10 0.10
Mineral premix2 0.10 0.10
Total 100.00 100.00

Chemical composition Starter Finisher
ME(kcal/g) 3.200 3.200
Crude protein(%) 21.00 19.00
Choline(%) 1.395 1.274
Methionine(%) 0.501 0.390
Met +Cys(%) 0.831 0.699
Lysine(%) 1.179 1.084

' Vitamin premix provides the followings (mg) per kg of diet:
vitamin A, 5,500IU; vitamin, D, 1,100ICU; vitamin E, 10 IU;
riboflavin, 4.4; vitamin By, 12; nicotinic acid, 44; menadione,
1.1; biotin, 0.11; thiamin, 2.2; ethoxyquin, 125.

? Mineral premix provides the mg per kg of diet : Mn, 80 mg; Zn,
60 mg; Fe, 40 mg; Cu, 4.5 mg; Co, 1.0 mg; I, 0.5 mg; Se, 0.15 mg.
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Table 2. Media and culturing conditions

Selective Micro- Incubation Incubation

media organisms method time(days)
MacConkey ) . "

. E. coli Aerobic condition 1
agar
SS aagr’ Salmonella Aerobic condition 1
Anaerobic Anaerobic . .

5 ] . Anaerobic condition 2
agar microorganisms

VE coli selective agar (Difco, USA).
2 Salmonella selective agar (Difco, USA).
* Cultivation of anaerobic microorganisms (Difco, USA).
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Table 3. Effect of liquid chitosan on body weight gain, feed intake and feed conversion ratio of broiler chicks

Hel= . £33

Ael Akl A

Treatments Initial ‘weight Final \.Jveight Weighf gain Feed i.ntake Feed/gain Mortality
(g/bird) -(g/bird) (g/bird) (g/bird) (%)
(7~14 days) _
Control 157.65 436.50 278.85 400.00 1.44 0.00
200 157.65 430.50 272.85 400.00 1.47 0.00
400 163.30 439.00 275.70 400.00 1.45 0.00
SEM 1.88 252 1.73 0.00 0.01 0.00
(15~21 days)
Control 436.50 932.50 496.00 722.35 1.46 0.00
200 430.50 889.17 458.67 706.15 1.54 0.00
400 439.00 928.33 . 489.33 718.00 1.48 0.00
SEM 2.52 13.80 11.49 4.84 0.02 0.00
(22~28 days)
Control 932.50 1,525.85 593.35 1,000.00 1.74 0.00
200 889.17 1,505.00 615.83 987.65 1.63 0.00
400 928.33 1,588.33 660.00 1,017.65 1.56 0.00
SEM 13.80 25.04 19.58 8.71 0.05 0.00
(29~35 days)
Control 1,525.83 2,010.00 484.17° 1,176.97 2.56° 1.25°
200 1,505.00 2,127.88 622.88® 1,213.94 1.97° 1.25°
400 1,588.33 2,317.88 729.54° 1,308.24 1.81° 0.00°
SEM 25.04 89.69 71.03 39.08 0.23 0.42
(36~47 days)
Control 2,010.00 2,878.75 868.75° 2,212.87 2.62 5.0°
200 2,127.88 3,233.75 1,105.88° 2,792.55 246 5.0°
400 2,317.88 3,285.00 967.13® 2,552.57 2.59 125
SEM 89.69 127.30 68.78 168.16 0.05 1.25
(7~47 days)
Control 157.65 2,878.75 2,721.10 5,579.93 207 6.25°
200 157.65 3,233.75 3,076.10 6,100.29 1.99 6.25°
400 163.30 3,285.00 3,121.70 5,996.46 1.92 1.25°
SEM 1.88 127.73 126.62 159.90 0.04 1.67

Values are means.

™ Means with the different superscripts with a column differ significantly (p<0.05).
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Table 4. Effects of liquid chitosan on E. coli, Salmonella and
anaerobes in feaces and cecum of broiler chicks at 21,
35 and 45 days of age

Cecum Faeces

Treatments

(%) 21 days 35 days 45 days 21 days 35 days 45 days

E. coli
Control 567" 633 677 7134 785 698
200 ppm 510" 566" 587°  6.34° 7.01°  579°
400 ppm  474° 499" 507 542 6.60° 555

SEM 0.61 0.31 0.52 054 073 0.53

Salmonella
Control 6.00 6.37 6.72 724 701 8.00
200 ppm  5.87 6.21 6.65 7.14 602 7.69
400 ppm  5.77 6.00 622 6.66 6.07 7.77

SEM 0.19 0.54 0.47 054 064 0.52

Anearobic
Control  11.17 1246 1345 - - -
200 ppm 10.10 1049 1281 - - -
400 ppm 1035 1072 1431 - - -

SEM 1.34 0.91 1.26

Values are means of four chicks.
** Means with the different superscripts with a colum differ sig-
nificantly (p<0.05).
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Table 5. Effects of liquid chitosan on weight of heart and length

of ileum and cecum of broiler chicks at 21, 35 and 45

days of age
Heart Ileum Cecum(crvkg)
(gke) (cm/kg) L R
21 days
Control 7.03 62.94 15.12 14.81
200ppm 7.21 56.03 10.09 11.31
400ppm 5.75 54.42 12.77 13.26
SEM 0.45 6.13 2.01 1.76
35 days
Control 6.50 34.03 8.71 8.81
200ppm 5.69 31.42 7.61 7.87
400ppm 6.06 36.17 8.68 9.01
SEM 0.60 5.73 0.82 1.01
42 days
Control 5.85 32.01 8.56 8.86
200ppm 6.45 36.21 8.84 8.73
400ppm 591 33.03 8.73 9.08
SEM 0.76 1.38 041 0.45

Values are means of four chicks.
** Means with the different superscripts with a colum differ signi-
ficantly (p<0.05).

Table 6. Effect of liquid chitosan on efficiency of nutrient utili-

zation
Treatment
Items Control SEM
200 ppm 400 ppm
Dry matter 68.01 70.70 71.29 225
Crude protein 54.85° 56.47° 57.09° 1.77
Crude fat 82.27 83.14 83.92 1.42
Crude ash 40.32 37.56 38.37 2.00

** Values with different superscripts in the same row a signi-
ficantly different (p<0.05).
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