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ABSTRACT

Effects of the addition of 8-glucanase to barley-based layer diets were examined by feeding 200
Leghorn layers with corn-based(Control) and g-glucanase supplemented diets(Barley+Enzyme).
The results obtained are summarized as follows.

1. There were no siginificant (P>0.05) differences in hen-day egg production{%) and average egg
weight between two treatments, indicating that the g-glucanase supplemented barley could
successfully replace the commonly used corn in the layer diets.

2. Although there was no statistical difference (P>>0.05) between two treatments, the daily feed
consumption was numerically high in layers fed the barly diet compared to the corn-based
diet.

3. Availabilities of crude fat and crude fiber of the barley diet were significantly poor (P<0.05)
as compared to corn diet,

4. The g-glucanase supplementation depressed the viscosity of barley diets and excreta from
them,

5. Both serum and egg yolk cholesterol were not significantly affected by the addition of
B-glucanase in the barley based diet.

Our data indicate that the barley grain supplemented with g-glucanase can be sucessfully used
as an energy source of layer diet when there is a price advantage. Although some possibilities to
produce low cholesterol egg were recognized in this study, further studies pertaining to long-term
feeding experiment and elucidaton of the metabolic interrelationship between serum and yolk chol-
esterol, are required to confirm the result.

(Key words : layer, barley, egg production, availability, cholesterol)
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Table 1. Formula and chemical composition of
experimental diets

Item Control Barley + En-
zyme

Ingredients % %
Corn, yellow 61.00 17.00
Barley - 44.00
Soybean meal 17.00 17.00
Wheat bran 5.90 3.30
Corn germ meal 3.00 3.00
Fish meal 2.10 2.10
Tallow - 2.60
Calcium phosphate 1.30 1.30
Limestone 8.90 8.90
Met 0.20 0.20
Lys 0.04 0.04
NaCl 0.15 0.15
Vitamin mixture 0.23 0.23
Constant portion! 0.18 0.18
Total (%) 100.00 100.00

Chemical composition, %
ME(kcal /kg)? 2690.80 2631.10
Crude protein 15.55 15.49
Crude fat 3.54 4.66
Crude ash 7.92 8.91
Crude fiber 4.15 3.66
NFE 59.58 57.98
pB-glucan - 2.67
Lys? 0.72 0.75
Met + Cys? 0.69 0.67
Ca? 3.77 3.77
P2 0.41 0.52

! Constant portion contains the following
ingredients: choline, 0.03%:;K-Enzyme, 0.
10%: antioxidant, 0.01%; antibiotics, 0.04%.
2 Calculated values,
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5) ®3 cholesterol &2

A cholesterol#4]& A1YAE FTEF 1241 &
2l A7 F A 2058 Auste wEle 2cc A=
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ANEALEE 5737 g AFRIAIEoIAM 9] 4l A
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A7t F9 & i ARELS S35 Fod7e
E2E0 2] FollA 4z} 77.48% 2 75.23%2
Sg FATFONA thh F& Aoz velgon) X
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Table 2. Hen-day egg production and average egg weight of hens fed experimental diets

Items

Hen-day egg production (%)
Average egg weight(g)

Treatments
Corn Barley + Enzyme
77.48 £+ 4.86 75.23 + 3.58
63.26 £ 1.21 63.32 = 0.28

Table 3. Body weight gains, average daily feed intake, feed conversion efficiency of hens fed exper-

imental diets

Treatments
Items Corn Barley + Enzyme
BW gain(g) 142.83 £ 2.31* 4.55 + 1.04°
Daily feed intake(g) 127.40 = 4.03 132.60 = 3.50
Feed conversion efficiency! 2.02 £ 0.06 2.09 £ 0.07

b P<0.0L

1 Weekly average feed intake(g) /weekly egg mass(g) /hen,

(1992) o] H.are}t f-ARE Aol Aok

<38 AA ABRHdHAFLE SFrFAFETeE g
-glucanase® 713k B FofollA td E2 AF
S BYEY, ©)= Harms ¢ Waldroup(1963) 2] B
28} go] wElgaA] Alg ] ik ZAHUAT
v Aisle ApitsEle Zaelt) ol EAIFAA
Rotter 5-(1989) 2] 75} o] g-glucanases] A7}
2 g 2ol A3 A agle] ZaHAS AA8E
2 ek Gohl 5(1978) 2 AHAAIRS] FUols&E
7} B-glucanase?] F7}ol 2ate] FZE 7] wiol
olZ 3t gH o] I AUt dHENeH
Aastrup(1979)& ol&1g F AlgolF&Ee] &3
f91e=2 g-glucanased]| 9&td g-glucan®] 454
QAo ZA4H7) WEolda At gk HA of
A Wolgl9] R gFALRE B-glucanaseE H7Het
An g2FH7E nFgord vEte Be dESF
Q) S-&4} g ol vlle] o] AF HFiEt
=] kb= 231 ( Hesselman 5, 1981,1982) & ©]
£ st ok

A&7t F 2z} AFAE Y] A5 8782 Table 3
o AAE ute} o] SppFodget FAH BEF
oA ZHz} 2,029} 2,092 EAH7 Rl FedTol
A o geu F93 Aole oA e
Arscott 9} Rose(1960), & 5(1974b) 2] B39} §

o
i
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T3 A A ASEEE B o SeagoT
7b +142.83g0.2 FEAH/IRE T +4.55g9
Hlale] 433 BHed ol SerdaAl 49
ANIR7} 238 AFF7l o] &= UASES YERlH
2388 RFAPlA BERF AFF7E A
S8 ez ik o)e ARbET] ol F AFY &
dad 718 WAE] 43t B 2 SR/71
EEFHOE o|$EF Y-S AR & Aotk

3 AlEAIRe] gkt o2&

A S BT ANFAESY dUdir o)E&Ee
Table 49 AAE v} Ao},

Ao g SHedFAlRAA Bide 8437}
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Table 4. Nutrient availability of experimental diets

Treatments

Nutrients Corn Barley + Enzyme Difference
____________ 9 - D __

Dry Matter 66.72 + 4.11 62.35 + 1.53 NS

Crude protein 36.98 + 7.67 31.45 + 6.02 NS

Crude fat 77.32 £ 7.87 60.01 + 5.42 P<0.02

Crudeash 49.67 + 2.54 37.90 =+ 7.58 P<0.05

Crude fiber 76.78 + 2.13 71.59 + 2.64 P<0.05

NFE 72.97 + 3.57 69.87 £ 1.00 NS

Ao g HIHH(Gohl ¥ Thomke, 1976; Friesen
. 1992). & AlgellA ¥ AFAEs gy HEAt
B g 5437 g3 Aoz FA Jepd
AL g Aol oln Agr)Foe] $dE A o)A
7] W&ol B-glucanased] Hrtaar} A Ro=
FdEth Gohl 3} Thomke (1976) 2 Salih (19
91l olald B2l B-glucand] 3 HE 35| 4
G o] 8Eo niRle FEgL A e Tadle
Re= Ruskx 9ot

Zo ] Fogi o] 8L S FAAlEY &
237 Bl FoAEe A Jelrt gisley
SFTAFAIR Y g o] g0 thh $4% R
2 eyt ol Auldog 244 1 Hof H|slo
Ba|o] g o] g-go] Byt Hi1(3 5, 1974a;
Wang 5, 1991; Friesen 5, 1992) 9} <€ A=
HalZEdd), &3 Bajo] B-glucanased FHrisiuia}
= A9 gld o] §-g2 i e ey
EAAR Aol giivhE Graham 5(1986) 8] 8.1
U 24 72 oA o848 SV 1
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o] FEE LE F USES WHEEtn Uk, AA Fujel
A 250 2L o] Fo} o] o] &-go
wold & gtk 7Hde] AAEHULY o) E2HH
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o] mmgt Ao g ¥Wustym Yt} (Janssen # Carre,
1989). Edney %(1989) % #& B-glucan ¥4 Balel
A A7l ot A o] &AJe] MAEAo Y
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Ate] o] 842 Wy} gtk Rashal Qo) 4
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FE vA F UASE AART 1Eu B AIRA
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A0 ol8AHE SfSFoTHe 4030
B FAFAN FHog Fe AnE Holi gl
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T ZARAA G o] 84L& FFS A B3 e
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oldel Anz ¥ w 5 Ak DM, 2ed,
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W, 2AY L 23E, 2R FYL018EL E
237 B Fo TN B2 o]84e Hal diHe
2 §EaFa T 9Un ol84o] vk 5 R
ol Sy B

2 Yeied ols AlgAle] A
-glucanase?] #Arlg 37} ZAstd i B sk Salih
5(1991) 2] A8} o] AghAle] AHeole ddih
ol§4e T FANANAE ZHALE nAFT 3

=
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Aol AReE et Bl 9 1 AR 84
F2E8 e A= g v 47 Table 5914 B
vel o] B 2E9] Fxr}t B4 velged o
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of F1 itk 53] Bl B-glucanased H7HEF
Azxd A5 84 2o J=s vastd 2 4
3} Sepspgel st 2polzt UA] g 212 Hessel-
man 5(1981) ¢} d¥elA Yehd g-glucanase?] 3
ZtEFS} FARE die] vehd Zlez s of
2 v)Fo] & i) HrHg Bav) 2Eld £ R 9
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S
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Table 5. Viscosity of feed grains, diets and ex-

creta
Items Viscosity (Cp)

Grain!  Corn 0.80
Barley 1.67

Diets!? Corn 0.95
Barley+Enzyme 1.00

Excreta? Corn 18.02
Barley+Enzyme 19.76

! Viscosity of water soluble portions,

2 Viscosity of saline soluble portions.

Table 6. Serum total cholesterol content of the
tested laying hen

Treatment Cholesterol(mg /dL)
Corn 126.86 + 4.2
Barley + Enzyme 130.10 = 3.6

o2 Ao S £ F Y= HE, F ErEEA
48 dAEk Qloh wWEkA ol Aastrup(1979)©]
1} White £(1981)¢] R3o|A Vel X" AA
I A3 BAE e 784 B-glucan 45 G4
24g = 9o},

AlgAta el AHE dAA P ago A wiEE B
o] AL viwg AZE FGA| Table 59 AAH vt

28 X2 del] & o) 2 Bolx] ghar gtk o]
White 5-(1981) ¢ Az} v]wa FARE A B
ol 9lon, Fo Akg el FAdo] Rpolrt v et
Aoz n|Fo] B w) E4Yrle] A} oln] g &
F8HE9] g-glucandl] A& ASS YEActn & 3
olt}, B2& Aol AH8-8 AetA L] 4 olu] 4]
&5 UM 23rHy @A Ee) HeFEHo
old welglo| Hlste SRR FATP L3
Abl] mlRl= FEE Aoz vek EHd AeR
#AE Tt (Gohl 3 Thomke, 1976). BjAE e
A, & 2377 AR S5 Iz Aoyt B
Aol g o] 8- o]t 4-8-H AAE Kol
A 73 RE L G4 FFske B-glucandt
9] o8 FABAE AA g Burnett(1966), Wang
5(1991) 9] A7t i Aolstd el ol otz
Aol AFEE Fe] A% =olrt A7 HEL A
oz FggEn), A4 Gohl 5(1978)& B-glucano]
A=l nXe FF2 oA HolgldA 2A vehdt}

A

5. &3 cholesterol

A BAEE HFF AetAle] 83 cholesterol 7
2 Table 6l AAA uke} 2o}, z}zte] "3 choles-
terole] #&& &44FoTE 126.86mg /dL, §4
A7} BElF9TE 130.10mg /dLZ JElom F3
g 7re] BAA 2ol JA A 23kt

Qureshi 5(1980b) 0] B3} uto)] 2514, ofel ¥
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olg] o] 4 cholesterol 0] L4Fgo o] 139
mg /dLe} BE|H 7 2§47 IR e Fo A Zt
7} 76 2 55 mg /dLEX dA3] Dol ol 2
Age] Adfehs ke Aol ole et AF
AEo| AR L A WotR oAl k2t 424 sterol
T o] ARAAEE Fo9Al €4 ZE2HE 75
S ZAaANAYE B1(Sim 3 Bragg, 1977:
Qureshi %, 1980a) &% Zte 235 B oS}

ol Wolgldl vjsle] AteAle] A A cycled]
w2} @Ay cholesterol FaFo] &S 7] @&
o (Sturkie, 1976) &&3Q! E 2] A)H& 2
A 2P EQ Aoz Fd= v} HEe v
A3 A= cholesterol A1z Eafjol] B3 hARS-
ZAstodot g Z oz HAkdr)
=3 d3 cholesterol®] $3o] APAIH ulgt
HES Holy] wEo] 2 AgoA AEA Hag
of #3 AL Hrlste Aol Tasdin, =3
Qureshi 5-(1980b) o] Ao AUl she] A7
A ZolZt AT &AMt & o)
Sloan 5(1994) &) @7l A% AkghA|9] H A choles-
terol®} dacholesterol &7t AAAAS 27|
oz S ¥ ohdEt EAHcholesterold] #FE F2t9
Aoz Wglale S YeERIRY, wEA AeEe]
t12)73-¢ dHcholesterold] 7Hgolxe] talagol
4 ol Hojop A7) AAE ANT F Y R
2 gaEo,

o} Hlell= AlRo| Foshe Aol gF wet
cholesterol9] AFA 2 T E37) G wouz
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Table 7. Total cholesterol content in egg yolk

Treatments
Wk Corn Barley + Enzyme
------- mg /g of fresh yolk-------

2 9.79 £ 0.3 10.02 + 0.4

3 9.24 + 1.7 9.30 = 1.9

4 11.07 = 0.6 8.75 + 2.4

5 8.16 = 1.0 7.31 £ 2.1
Mean 9.57 = 0.9 8.85 + 1.7
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