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ABSTRACT

This experiment was conducted to investigate the effects of dietary enzyme mixture fortified with B-glucanase on the
growth performance, serum components and meat quality of broiler chicks. 31,800 Ross 208 male broiler chicks were ran-
domly allotted into 2 groups, the control and 0.3% enzyme diet with 3-glucanase supplementation groups. Control group
chicks were fed the control (corn-soybean meal based) diet and the treatment group chicks were fed the 0.3% enzyme mix-
ture supplemented with B-glucanase. The growth performance, serum components and meat qualities such as pH, color,
water holding capacity, cooking loss, and shearing force of meats were investigated. The results showed that the growth
performance of chicks fed the 0.3% enzyme mixture diet were improved compared to that of the control group, as much as
5% in growth rate, 19% in average weight, 6.8% in performance index, and 5.5% in feed efficiency. Although, there were
no significant differences in the muscle color degrees (L*a*b*) and shearing force between the control group and experi-
mental group, the water holding capacity and cooking loss of the experimental group were significantly higher than those
of control group (p<0.05). The antibody titers in serum against the antigens of Newcastle disease and Infectious Bursal dis-
ease were higher in the experimental group than in the control group. Altogether, these suggest that the broiler diet contain-
ing 0.3% enzyme mixture fortified with B-glucanase activity can improve the growth performance, immune reaction, and
meat quality of broiler chicks.
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B-glucanase(E.C. 3.2.1.6), cellulase(E.C. 3.2.1.4) Zo] 11,
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Table 1. Formula and composition of control diet (Unit: %)

Ingredient The first term The later term
Corn 41.02 41.78
Wheat 25.00 25.00
Soybean meal 23.36 23.66
Corn gluten 0.70 0.70
Fish meal 2.50 0.70
Fatty oil 2.80 3.50
Lysine 0.62 0.18
Methionine 0.20 0.12
Choline chloride 0.08 0.06
Limestone 0.66 0.58
TCP 1.66 1.86
Salt 0.20 0.26
Free mix 1.20 1.60

Total 100 100
Crude protein 19.50 21.00
Crude fat 4.00 5.00
Meth & Cyst 0.70 0.85
ME kcal/kg 3.03 3.08
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A= Ul B-glucanase E40| ZslE =steAXN 3

o7t SAQ| MM SFEE H ST DiXlE S 4n

glod §A19 A7 A vlES 9o 10 mL A A
3} heparin 4]2]¥ vacutainer tube(Becton Dickinson,
Rutherford, NJ, USA)9l| o] 3,000 rpmeollA] 15%-7F 94
st @35 Atk L 20°Ce] Epsi 24
Aol ARSHAT EHE 42 A5 A2 7] (Auto
analyzer 7150, Hitachi, Tokyo, Japan)E ©]&3] HDL-
cholesterol, LDL-cholesterol, glucose FE 5 &34 3}4th
(Chowdhury 5. 2004). Lactate dehydrogenase(LDH)= 50
mM phosphate buffer(pH 7.5), 0.18 mM NADH, 0.6 mM
sodium pyruvate®} AJ5E 7S] UV-Vis spectro-
photometer(UV-mini 1240, Shimazu, Japan)E ©}-& 3}
340 nmol X8 FRE Z7HE AAH R At ALt
A Masood =, 1997).

3) ND & IBDO| Ch3t Six| =7t &

ND(Newcastle disease, 7709} IBD(Infection Bursal
disease, 1A Fdi)ell tigh WAlS E3ste] 2059 &
Aell 28 Fs9en, dA 7P} JSEeRE A
HE7] 9)8te] ELISA Hog thaa) 2] rbaAs 4
Aletdet.

ND¢} IBDE 742} 1 ug/mLe] FE2 100 uLA 96 well
plate®ll coating buffer2 4204 &4 coatingA]7] 1,
0.05% Tween 202 $-7-5= PBS-Tween 20 buffer2 33]
AF F 5% BSAENOZ 1X7F 37°ColA] blockingA#
T}A] PBS-Tween 20 buffer2 33] M3}t &o &34
S 1008 3)Aste] HrFskaL 37°CelA A7) Nk & o)
Al M A&} Anti-chicken IgG-HRPE- PBS buffero]]
10,0009 243t zt wellell H7}ebar 1A1ZE HHE- 3 A
Z3}5it}. &A9)7k= ABTS(Sigma, USA) 7]2888 7}
wellol] &5 3 37°CelA 3087 WHSAIH LM, HE 2
OD%#2 ELISA reader(Sunrise A-5002, Tecan Co, Austria)
£ o|-&3ted 405 nmellX] S48
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pH
pH™ ¥ &5 A8 1 g& 5575 10 mLel| o] 1,500

pml & 30%3 7#27|2 783} pH meter(Broadly Co.,
Santana, CA, USA)E =743} HKorkeala et al., 1986).
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1 kgolth.
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Fig. 1. The effects of dietary enzyme mixture fortified with B-glucanase activity on the body weight gain (a), feed efficiency (b),
production index (c), and growth rate (d) of broiler chicks during experimental period. Values are meantSE (n=20).

Table 2. Composition and each enzyme activity of enzyme

mixture
Enzyme Enzyme activity (Unit")
Glucoamylase 387.58
Xylanase 28,634.12
Phytase 0.42
Lipase 14.23
Cellulase 12,976.33
Protease 238.53
B-Glucanase 9,793.19

*Unit is defined as the conversion of 1 micromole of substrate per
minute.
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FEAE Fo wt hzTl vig) 79} 7,

o] %*47]7]' Z HAE 2 TEEo] e a3}
= ZloF Yeldti(data not shown). W2FA] B-glucanase
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H2EE 28 28 AP, HDL-cholesterols E3+4
A AEFTH(155.8+5.3)7F TIET-(132.0£3.0000 vl ¢k 16
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Table 3. Serum cholesterol, LDH and glucose concentration in broiler chicks fed each experimental diet

Group YHDL.-cholesterol BLDL-cholesterol SLDH Glucose
Control 132.0£3.0* 113.0+£5.14 919.0+82.6* 277.9£20.5%
0.3% Enzyme mixture 155.8+5.3° 122.0+6.41 704.8+30.1° 230.5+ 8.1°

DHDL-cholesterol: High density lipoprotein-cholesterol.
JLDL-cholesterol: Low density lipoprotein-cholesterol.
YLDH: Lactate dehydrogenase.

Values are meantSE (n=20).

*PDiffer significantly (p<0.05) between control group and 0.3% enzyme mixture treatment group.
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Fig. 2. The effects of dietary enzyme mixture fortified with B-glucanase activity on the antibody titer against the antigens of New-
castle disease (a) and Infectious Bursal disease (b) in broiler chicks’ serum. Values are meantSE (n=20). Y axis shows the
optical density measured with ELISA reader at 405 nm and upper numbers express the antibody titer data multiplied with dilu-
tion fold to the optical density.

0 F HFAo] Zdla HALEo] o A HE ZF Table 4. The effects of dietary enzyme mixture fortified with

N - - ivi t quality in broil
A L]—E]-L}t Fal ogag O]q-(C alnek, 1991; Schalk, 1931). 7} Ehilliceilslase activity on meat quality in broiler
s E Bz 77, v, 28, Hot ¥ 9g} Tol
e N - Items Control  0.3% Enzyme mixture
k= o O A e wo S BEe :
HPH.O. o313 o Meat color (breast) L 50.94£0.97* 47.01+0.46%
FHE Aot Mq(Al?Xander’ 1997). a 2.33+0.41 1.25+0.22
Fig. 2= ND¢} IBD 98 28 T39S u 87 b 10.36+0.92 8.70+0.57
dxol AAHE ND2} IBD &+l gl A971E Ve Meatcolor (thighy L 53.25£1.95 53.25¢1.13
AT a 738122 5.75£1.19
. - — A0+1. 5241,
Fig. 2] ERA Mok ol NDel BAPRE 03% b 623006 6365004
oy - - L P 2520. .5610.
B a A AFTY 34 9717} 170,666(x105)0.2 )= Thigh  685£0.06 6.73.40.05

T4 A 9711 153,600(x100)E Tt EA JERSTE B, Water holding Breast 60.2541.39°  71.87+5.04°

IBDY] A drle Bea A AlZT7}T 153,600(x10%) & capacity Thigh 62.67+3.41° 78.70£3.99*

2 279 136,533(x109)EL} =4 JERGTHFig. 2(b)). Cooking loss Breast 26.58+0.35° 23.1240.15°
. s i Thigh 25.6410.27° 23.18+0.14°

S Alo] AL uiA) 0]%} HAdHo T.,.Z‘d— N5 2] 2E

Al A% el 2l A o) $28) gsA X3} Shear force Breast  1.6240.14 1.28+0.09

W, BDY 9% AZE AL BAs sed, B3
0] = =] ol &) odgd o = RSN [e)

a9 Fo7} Xj]Q:' 3 i j‘ & S/ AoR JERR Meat color - L : lightness, a : redness, b : yellowness.

o} o]2H B iAe] Myt FolE ND, IBDY A Values are mean+SE.

AL A= HEE7) a9} Y Aoz oy 7 “Differ significantly (p<0.05) between control group and 0.3%

Thigh  0.91%0.10 0.88+0.08
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o} Aastrup(1979)2 o213t 221 & B-glucanaseol| 2]&}
o B-glucan®] AFA AdAo] 7haE7] wjEolztn Ay
g vt itk &, B3 A4 F2 B-glucanaseol] &J3 HY
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