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Influence of Dietary Carbohydrase on Egg Quality and
Nutrient Digestibility in Laying Hens
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ABSTRACT This study was conducted to investigate the effects of dietary carbohydrase (multi—enzyme:
a—galactosidase and mannanase) on egg quality and nutrient digestibility in laying hens. One hundred forty
four, 46—wk—old, ISA Brown commercial layers were used in a 28—d feeding ﬁrial after a 7—d adjustment
period. Dietary treatments were 1) CON(basal diet), 2) ME 0.1 (basal diet + 0.1% multi —enzyme), 3) ME
0.2 (basal diet + 0.2% multi—enzyme). For overall period, hen—day egg production, egg weight, egg shell
breaking strength and egg shell thickness were not influenced by the multi—enzyme. As the adding levels
of multi—enzyme increased in the diet, egg yolk color and egg volk index tended to increase with significant
differences. Digestibility of DM was not affected by multi—enzyme. However, digestibility of N increased
significantly as the concentration of multi—enzyme in the diet was increased. In conclusion, supplemental
carbohydrase in laying hen diets may have some roles in improving the egg yolk color and N digestibility.
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AL 7dzte] 871 &, 28U AASAT
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AEAIRE S5 UFE 959 Ale 24 NRC(19-
94) A}REZS L 7122 ko] 2,904 kcal ME/kg, 15.45%
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Table 1. Diet composition(as—fed basis)

Ingredients %
Corn 50.40
Wheat grain 10.00
Soybean meal (CP 46%) 18.70
Corn gluten meal 2.00
Wheat bran 5.00
Animal fat 4.40
Limestone 7.50
Tricalcium phosphate (P 18%) 1.40
Salt 0.30
DL-methionine (50%) 0.10
Vitamin premix' 0.10
Mineral premix” 0.10

Chemical composition®

ME, kcal/kg 2,904

Crude protein, % 15.45
Crude fiber, % 1.80
Lysine, % 0.70
Methionine, % 0.32
Calcium, % 3.25
Available P, % 0.36

! Provided per kg of premix: 12,500,000 IU vitamin A,
2,500,000 IU vitamin D3, 10,000mg vitamin E, 2,000
mg vitamin Ks, 50mg biotin, 500mg folic acid, 35,000
mg niacin, 10,000mg Ca~Pantothenate, 1,000 mg vi—
tamin Bg, 5,000mg vitamin Bg, 1,000mg vitamin B; and
15 mg vitamin Bia.

2 Provided per kg of premix: 25,000 mg Cu, 40,000 mg
Fe, 60,000 mg Zn, 80,000 mg Mn, 1,500 mg I, 300
mg Co and 150 mg Se.

3 Calculated values.
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bzt YR, ogR agln FYRE SF AT

GEATE OzakiAte] BelH A2 d3e] o9 A&
27 5)lo] Sauter et al.(1951) 2] ¥ &dle] Fale] =
o] & &9 A7 o2 o] Altet o, dEAL Yolk
o] g3t o] M

g3to]

colour fan(Roche, Switzerland)-2
£ 43t

i &S Y] Yl FAEEA AslEE
(Cry03) < 213 W) 0.2% Arbstgon, AldEg 5UAd
LT A MEE & AFH e A4

o g-31%ic.

AZA7 ¥

4. sistEA 9l EAHIXZ|
Algel dubtd sl FAEE E3E Cre AOAC(1994)
d o8] BAlslect mE ABE SAS(1996) 2] general
linear model procedure® o]-&3to] (Petersen, 1985) &

: Influence of Carbohydrase on Egg Quality and Digestibility 21

tEAA H7} 50 dH3 linears} quadratic E3E 2%
317) 5t AHEE AT

E< I - Ugnt

\l

1. MEkE, O, C2iE 9 ke
NBAIRE Foig Ao Qo) 4
Z5d] nAE 9&e Table 20 YL & 282 7ke]
AYoF AlE71ZES Tl Hls) BaEiAe) 247}?011
A Aeg, dF 9 WAREs) £A9 Hols By B &
9]l zlo] & Rolx) gstet 17)uk Matti(1988) &= 4tek
AA BIaaAL] Foirh H3e e FIAATD B
slgion, RA4(1994) & Ael| AW ERESAES

VRS o dFo| Zagichn ®msidch
NEAIEE FAg AaAd Qo] B uAE o

> J

£, ‘rl ‘rlr—?

E‘O]:

d|

Table 2. Effects of dietary multi~enzyme on hen—day egg production, egg weight and egg shell breaking strength

in laying hens

Contrast®
Item CON MEO.1! MEQ.2! SE?
1 2
Hen—day egg 86.39 84.89 83.61 0.87 NS NS
production, %
Egg weight, g 56.89 56.61 56.18 0.50 NS NS
Egg shell breaking 3.33 3.57 3.25 0.17 NS NS
strength, kg/cm?
! Abbreviated MEO.1, added 0.1% of multi—enzyme; MEO.2, added 0.2% of multi—enzyme.
% Pooled standard error.
% Contrasts were: 1) linear; 2) quadratic.
Table 3. Effects of dietary multi—enzyme on egg shell thickness in laying hens
Contrast®
Ttem CON MEQ.1? MEOQ.2! SE?
1 2
Large band, mm 0.411 0.419 0.419 0.007 NS NS
Sharp end, mm 0.413 0.416 0.419 0.006 NS NS
Middle, mm 0.410 0.417 0.419 0.007 NS NS

! Abbreviated MEO.1, added 0.1% of multi—enzyme; MEQ.2, added 0.2% of multi—enzyme.

2 Pooled standard error.

3 Contrasts were: 1) linear; 2) quadratic.
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Table 4. Effects of dietary multi~enzyme on yolk color and egg volk index in laying hens

. . ) Contrast®
Item CON MEO.1 MEOQ.2 SE
1 2
Yolk color unit 6.5 7.1 7.2 0.25 0.04 NS
Egg yolk index 0.30 0.32 0.34 0.01 0.01 NS

! Abbreviated MEO.1, added 0.1% of multi—enzyme; MEO.2,

2 Pooled standard error.

% Contrasts were: 1) linear; 2) quadratic.
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Fig. 1. Effects of dietary multi—enzyme on nutrient
digestibility in laying hens. ? Linear effect of
increasing levels of multi—enzyme (linear ef-
fect, P<0.02).

added 0.2% of multi—enzyme.
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