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Effects of Dietary Chitosan Supplementation with Chitosan Feeding Levels and Feeding Forms
on Growth Performance and Carcass Characteristics of Thigh Muscular in Broiler

Y. J. Kim' and B. K. Kim*'

'Division of Life Resources, Daegu University, *Gyeongsangbuk-do Livestock Research Institute

ABSTRACT This study was conducted to determine the effects of dietary supplementation with chitosan feeding levels and
feeding forms on the performance, proximate composition, pH, thiobarbituric acid reactive substance (TBARS), water holding
capacity (WHC), shear force, meat color, and fatty acid of chicken thigh meat. Two hundred broilers (Arbor Acre Broiler, male)
were randomly assigned to five groups and were fed for five weeks and slaughtered. Thigh muscle was evaluated in this experiment.
The amounts of proximate composition, crude fat of control and T3 for the chitosan-treated groups were significantly higher as
compared with T2 (P<0.05), but no significant effects were detected on moisture, crude protein, and crude ash. By comparison,
pH was significantly increased when chitosan was included at 2% into diet or more than 1% into drinking water. TBARS was
significantly lower at chitosan treated groups it was decreased with increasing chitosan level in the diets (P<0.05). Therefore,
chitosan had the possibility to improve shelf life of chicken meat. Higher chitosan levels and feeding additive increased high density
lipoprotein cholesterol (HDL-C) and reduced total cholesterol and low density lipoprotein cholesterol (LDL-C) (P<0.05). L and
a of chitosan treated group was higher than the control. As the dietary chitosan levels increase, the composition of palmitic acid
and oleic acid levels was increased, however, those but the rates of linoleic acid and arachidonic acid were decreased. It is concluded
that dietary chitosan has a positive effect on increasing HDL-C and oleic acid and decreasing total-C, LDL-C and TBARS values.
Therefore, the treatment with the most significant effects in the current study was the high level of chitosan.

(Key words : chitosan, thigh muscle, meat color, fatty acid, broiler)
N B FA= A3 A el dFoeA dERe sl 2
FAL2ZT] T C298] F7|7) oAl oty &= X2k
T A7l tig #lo] oA ofe) 7iA] Al = shel px2jolar, 71 EALS F1”l o] EAste oH”R 7|7 A
A 7lss 2o e 7lsAe] st AEEe] A T 78 TS 23 e, 71BN T e AR g
S W 9ok 7] e AAEE Bel AEI e opEstsle] AlzHH, 24t g 24k} 22 {7k okt
d, 1 & 7|9 3 7|EAR 7154d0] Sle EEE WS AAE B AL T3 22 IRt ejE e =EEA VR
Wy e At 9] shuelt) 71912 18111 Branconotol] A gdle Herl Ba, 553 @ 2SR 3l t(ke-
olg WAl Hx= wAEom, 1832 Oridero] <3 yama and Morton, 1995). ©]#|gt 7] B4R Z7]dl = #H <A
AEo] 9HE o]2E Eholg o] Tz rojol F)Elo]at gAY F5%5 F2A(Gordon and Williford, 1983; Seo and
A gk ek 7| EARS 18941d0l] Hoppe-Seyleroll <]l Kinemura, 1998) 2 3182} 42 59 7 Hofo|| o] 8815
878 = A Muzzarelli, 1997). 71§ 3 7] B4R o] EA) O W(Muzzarelli et al., 1976; Luong et al., 1987), 2%, S35,
she dgFEA 7188 N-opAg-2F3A4 o] B-14-22 A, A 2ok, oE AR T 58 M €= bR

" To whom correspondence should be addressed : kimbk@gb.go.kr



30 7103 2]

94 - 7] 7| 0] gold o vl g 2

3 $ATKYong et al., 2000). AE3HE S8 SlojA 71EA
S ged 7 dFoldE zka o™ (Moon et al.,
2007; Soultos et al., 2008), ©]21eF A2 2]Fo] HEAS
P 71 EARS /b do] a1 A WellA] F 2=H]
5 A3}A1719(LeHoux and Grondin, 1993), X% &2+ Hj
ZA|AA B]REES A| o] A1 Z1THGuha et al., 2005; Hossain et al.,
2007). R olue} A, G, WA, o, aveS T

i

22 e AHE XFdh= 75 S 2t I tHGross and
Siegel, 1983; Asaoka, 1996). ©]¢} o] WS Z7¢ 28, 118

= =

=3
Sk oA 218 ol Y Bl Ghgo
AzARA AT Aol Baksh 7
QO08yE EFHA 7| =S Fojshul
AL A F8H8o] Fokitkn S9.0p, P 200
J

021:2
i,
f
X0,
A
sl
N

W
ol

ML e
o=

>

2

N7 el Ao
At} e} 7] EAbe] Alge] §Ad ulH & wvid #

S
:OL_"
N
r
©
~
>
f
9

a‘_l‘
N
N
o
)
2
oL

1. A" 82 ¥ A=

2 A5 1979 Arbor Acre Broiler s2H 2] 200575
e 2o g2 ARESE fAAIAIA ARSEFA AL, AFGA
AL 57 AT AlR S B8 A AR ES 819,
Aee 24X AABIA T A7) 35 Bt AlE Ul ddAa
shgke zuhla 21.5%% MEE 3,100 kealkg S-==0] 11,

371 2 A 19%, ME 3,100 keal/kgo] ATHTable 1). ]
g 71 EAR] FIME TR ota, AlRd] 7| EAE
AA(FHH =049, 2(F), )5 ALl 1% JA7HE
TL, 2% Z7FE 12, 2812 1Y <53 el 1% HA7F
£ T3, 2% H7F-E T4 5 0 AF= F7PE7L eFdd
ASS Aaketa, FEAQ Fo WHE 2] 98 AR
A7V AU 55l FH7tehe WHo R vro] Abkelsith
7 A 10572 49 efelgl om, AlS A4S AL

a7 918 2t AT Al v AN 2054 A

5]
2 AAG el 29 2% F BA RS olgdtel 4
lo=]
AN

Table 1. Basic diet composition

Ingredients (%) Starter (to 3 wks) Finisher (to 5 wks)

Com 59.66 63.55
Soybean meal 27.02 30.11
Wheat bran 10.00 3.50
Dicalcium phosphate 1.19 1.12
Limestone 1.40 1.07
Salt 0.40 0.40
DL-methionine 0.13 0.05
Vitamin premix" 0.10 0.10
Mineral premix” 0.10 0.10

Total 100 100

Calculated values

ME (kcal/kg) 3,100 3,100
CP (%) 21.50 19.00
Methionine (%) 0.50 0.38
Lysine (%) 1.10 1.00
Ca (%) 1.00 0.90
Available P (%) 0.45 0.35

YVitamin premix provides the following (mg) per kg of diet :
Vitamin A, 5,500 IU; Vitamin D3, 1,100 ICU; vitamin E, 10 IU;
riboflavin, 4.4; vitamin By, 12; nicotimic acid 44; menadione,
1.1; biotin 0.11; thiamin 2.2; ehtoxyiuin 125.

?Provided in mg per kilogram of diet; Mn, 120; Zn, 100; Fe 60;
Cu, 10; L, 0.46; Ca, min: 150, max: 180.
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Table 2. Effects of the dietary supplementation chitosan on performance in broiler chickens
Treatments"
Items
Control Tl T2 T3 T4
Initial body wt (at 1 day, g) 40.64+ 0.12 4051+ 0.15 40.51+ 0.04 40.52+ 0.15 40.69+ 0.13

Final body wt (at 35 day, g) 1,839.54+ 893 1,846.43 +35.74
Feed intake (1~35 days, g) 3,115.50 +25.26 3,085.13 +64.71
Feed conversion (1~35 days) 1.70+ 0.03 .70+ 0.07

1,846.11+13.32
3,140.10 +30.38
171+ 0.01

1,847.53 +25.13
3,143.09 +52.32
1.70+ 0.04

1,847.83 £ 17.62
3,125.39+41.18
1.69+ 0.04

Means + SD.

Control: Commercial diet only.

T1: Commercial diet with 1.0% chitosan additive in the diets.
T2: Commercial diet with 2.0% chitosan additive in the diets.
T3: Commercial diet with 1.0% chitosan additive in the water.
T4: Commercial diet with 2.0% chitosan additive in the water.
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Table 3. Effects of the dietary supplementation chitosan on proximate composition in chicken thigh meat

Treatments”
Items (%)
Control T1 T2 T3 T4
Moisture 73.78 £2.10 74.11+£1.13 7423 £2.18 73.59+1.10 73.89 +£2.06
Crude protein 22.38 £0.06 2232+0.13 22.54+0.23 22.62+0.11 22.57+0.30
Crude fat 2.75£0.18 247+031% 213+0.12° 2.70+0.25° 247+0.05%
Crude ash 1.10+0.05 1.10+£0.04 1.11+0.02 1.11+0.03 1.08 +0.03
"Treatments are the same as in Table 2.
**Means + SD with different superscripts in the same row differ significantly (P<0.05).
Table 4. Effects of the dietary supplementation chitosan on serum cholesterol in chicken thigh meat
Treatments"
Items (mg/dL)
Control T1 T2 T3 T4
Total-cholesterol 127.36 + 1.41° 12435+ 0.63" 12027 +1.88° 127.44 +0.86" 123.83+0.38"
HDL-cholesterol 53.28 £0.17° 55.88+0.85" 58.12+0.76" 55.82+0.39° 56.81+0.85"
LDL-cholesterol 38.10+0.63 36.63 +1.25° 33.52+0.26° 36.58 +0.39" 33.85+0.64°

'"Treatments are the same as in Table 2.

""“Means + SD with different superscripts in the same row differ significantly (P<0.05).
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Table 5. Effects of the dietary supplementation chitosan on pH, TBARS, WHC and shear force in chicken thigh meat

Treatments”
Items
Control T1 T2 T3 T4
pH 5.81 +0.04° 582 +0.07° 6.02 +0.04° 591 +0.01° 5.99 +0.03°
TBARS (mgMA/kg) 0.047 +£0.002° 0.039+0.002° 0.027 +0.003° 0.038 +0.003" 0.028 +£0.003°
WHC (%) 57.82 +0.62 56.84 +0.63 5732 +1.09 5642 +1.30 5729 +£1.13
Shear force (kg/em’) 3.80 £0.14° 369 +0.18" 346 +0.07° 348 +0.17° 344 +£0.07°

"Treatments are the same as in Table 2.

*“Means + SD with different superscripts in the same row differ significantly (P<0.05).
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Table 6. Effects of the dietary supplementation chitosan on meat color in chicken thigh meat

Treatmentsl)
Items
Control T1 T2 T3 T4
CE L' 55.11+0.09° 55.84 +0.04° 57.07+0.81° 55.28+0.18° 55.56 +0.41°
CIE a' 5.79+0.07 5.69+0.09 5.71+0.30 5.73+0.14 5.81+0.10
CIE b’ 339+0.18° 3.66+0.19° 3.96 +0.03 345+0.05% 3.70+020%

'"Treatments are the same as in Table 2.

*"“Means + SD with different superscripts in the same row differ significantly (P<0.05).
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Table 7. Effects of the dietary supplementation chitosan on muscular fatty acid composition in chicken thigh meat

D

Treatments
Fatty acids (%)
Control T1 T2 T3 T4
14:0 0.72£0.01 0.73+0.01 0.73+0.02 0.72+0.02 0.73 +0.03
16:0 23.55+0.03 23.54+0.15 23.71+0.20 23.60+0.11 23.52+0.16
16:1 6.11+0.02" 6.05+0.04° 6.16+0.09" 6.14+0.04" 6.11+0.05®
18:0 8.55+0.21 8.50+0.21 8.35+0.22 8.44+0.32 8.45+0.06
18:1 09 4023 +0.12° 40.80+0.19° 41.79+0.12° 340.78 + 0.29° 41.39+0.08°
182 w6 1824 +0.18" 18.15+0.16" 17.10+0.21 18.09+0.11° 17.58 +0.34°
18:3w3 1.29 +0.04* 1.23£0.02° 1.18£0.02° 1.19+0.02° 1.20+£0.05°
20:4 w6 1.05+0.02 1.03+0.02 1.03+0.01 1.06 +0.03 1.04 +0.03
TS 32.82+025 32.76 +0.07 32.78 £0.02 32.75+0.23 32.69+0.19
TUY 67.18+0.25 67.24+0.07 67.23+0.02 67.26+0.23 67.32+0.19
TU/TS 2.05+0.03 2.06+0.01 2.05+0.01 2.05+0.02 2.06+0.02
"Treatments are the same as in Table 2.
*Total saturated fatty acid.
*Total unsaturated fatty acid.
“Means + SD with different superscripts in the same row differ significantly (P<0.05).
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