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Effects of Mud Flat Bacteria Origin Protease Supplementation on Egg Quality,
Nutrient Digestibility and Total Protein Concentration of Serum in Laying Hens

H. J. Kim|, J. H Cho, Y. J. Chen', J. S. Yoo!, B. J. Min', B. C. Park’ and I H. Kim"
v 'Department of Animal Resource & Science, Dankook University, *CJ Feed Co. Lid., Incheon, Korea

ABSTRACT This study was conducted to investigate the effects of mud flat bacteria origin protease supplementation on
egg quality, nutrient digestibility and total protein concentration of serum in laying hens. A total of two hundred fifty two
laying hens were randomly allocated into three treatments with seven replications for eight weeks. Dietary treatments included
1) CON (basal diet), 2) PRO1 (basal diet + 0.05% protease) and 3) PRO2 (basal diet + 0.1% protease). During the entire
experimental period, hen-day egg production was not affected by treatments (P>0.05). Difference of yolk height was increased
in PRO1 treatment compared with CON treatment (P<0.05). Difference of egg weight was increased in PRO2 treatment
compared with CON and PROI treatments (P<0.05). Shell quality, yolk color unit, haugh unit and egg yolk index were not
affected by treatments (P>0.05). DM digestibility was improved in CON and PRO2 treatments compared with PROI1 treatment
(P<0.05). N digestibility was improved in PRO2 treatment compared with CON treatment (P<0.05). Total protein concen-
tration in serum were not affected by treatments (P>0.05). In conclusion, mud flat bacteria origin protease was effective for
improving egg weight, yolk height and nutrient digestibility in laying hens.

(Key words : mud flat bacteria origin protease, egg quality, nutrient digestibility, total protein)
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Table 1. Diet composition (as-fed basis)

Ingredients %
Corn 50.36
Soybean meal (CP 46%) 18.70
Wheat grain 10.00
Limestone 7.50
Wheat bran 5.00
Animal fat 4.44
Comn gluten meal 2.00
Tricalcium phosphate 1.40
Salt 0.30
DL-methionine 0.10
Mineral premixl 0.10
Vitamin premix2 0.10

Chemical composition3

ME, kcal’kg 2,904

Crude protein (%) 15.45
Lysine (%) 0.70
Methionine (%) 0.32
Calcium (%) 323
Phosphorus (%) 0.61
Available P (%) 0.35

" 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.

? Provided per kg of premix: 12,500,000 U vitamin A, 2,500,000
IU vitamin Ds, 10,000 mg vitamin E, 2,000 mg vitamin K3, 50
mg biotin, 500 mg folic acid, 35,000 mg niacin, 10,000 mg Ca
pantothenate, 1,000 mg vitamin Bg, 5,000 mg vitamin B, 1,000
mg vitamin B, and 15 mg vitamin Bis.

* Calculated values.
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Table 2. Effect of mud flat bacteria origin protease supple-

mentation on hey-day egg production in laying hens

3
Period . . . R Contrast
CON" PROI'" PRO2° SE° ——
(Weeks) 1 2
0~2 9226 9116 9175 078 065 039

2~4 96.26 9590 97.02 0.72 047 042
4~6 96.17 9577 9583 083 078 082
6~8 94.05 9401 9405 066 100 096

0~8 9469 9421 9466 033 093 027

! Abbreviated CON, basal diet; PROLI, basal diet added 0.05%
protease; PRO2, basal diet added 0.1% protease.

? Pooled standard error.

* Contrast (1=Linear effect, 2=Quadratic effect).

A7Vt m Aidels 93 RIXA] gErhal Budt
o} B AR ME
275 JERIT

Al glol v B ghAle] AU Alg F4d
t)3] & Q&2 Table 3o YeRAc) Wstake] glojr Wzt
e, Bzt T, d3A haugh unit @ FEASE AT
ol frelAQl 2pol & Holx] eh}rh(P>0.05). F&kae] W
s}=2r2 PROI A2|4t7} CON A 79} vlusle] fojxo
2 =7 VJeERGTHP<0.05, Quadratic effect<0.06). o] ¥
g}k A= PRO2 #2877} CONZ} PROI 2} 7-9} v 3}
o FelFo £/ Uehsta(pP<0.05), eid £ a4
A7t 0] TS froA o Sk AEE UE
WrHLinear effect<0.03, Quadratic effect<0.01).

Berg(1959, 1961)& K] 93 Al E4AE Wrlebyd
S haugh unit®} FEo]= FoFS vHx] Fetin B
315194 11, Brenes et al.(1993)2 23}
ntosanase) S A AU H71E1eiS o W= haugh unit
o G3e wHA| Fevin Husgck ttfs& Benabdeljelil
o} Arbaoui(1994)—* BEE vlxZ I AdA AR g4
AL AryelanS o 32 Fdde f‘fobf’— o3| A] T
2aslch B Ad% At ol ZaAle] 259
ekl tpEAiwt Wzt 22, JEk ) haugh unit 2 @3 A
F¢] Wz}l A A 3tel] zto]E HolR| gol fALe 4
HE Bou, o qlojr] @ald Bl iAo At
FiEo] FHETE fFoH oz Frlsle] Adkd ZnE

R

& AA|( B -glucanase, pe-



306 A 5 @A) A Ba) FhA

AbdAl Qo] dlA Hafl g4A|e] A duds 48
&l vA = P Table 40 JepUct AE Lsl&2
CONI} PRO2 3277} PROL A& 79} vl male] f-oj2 o
2 A JERGI(P<0.05), ©hld B3 TiAe Hr)t 55
o] F7HETE FoH R Frlsle AdE UERiATHLinear
effect<0.05, Quadratic effect<0.01). A4 4382 PRO2 *

2|77} CON Az} vlusld fejdez #4 etk
P<005), b ¥l mAAG) W7} ol FAESE F
H o=z Zrlsle 73S Vet (Linear effect<0.01).

Lazaro et al.(2003)-2 4+ Al8W] 53 A4AE &
sl e JYa o] g-&o) Zyhittn K, 5%
thEA|g 2 520060 vl SE Algu A nAE §a)

ol

Table 3. Effect of mud flat bacteria origin protease supplementation on egg quality in laying hens

Traits CON' PROL' PRO2! SE 1 Contrast ;
Initial
Egg shell strength (kg/em’) 4.49 4.19 4.64 0.16 0.50 0.06
Egg shell thickness (mm) 0.32° 0.33® 0.34° 0.01 0.03 0.61
Yolk color unit 9.19 9.30 9.19 0.11 0.98 042
Yolk height (cm) 1.67 1.66 1.63 0.02 0.78 033
Egg weight (g) 51.34 51.44 51.19 0.12 0.18 0.40
Haugh unut 90.29 87.82 89.25 1.38 0.60 025
Egg yolk index 0.42 0.41 0.42 0.01 0.92 0.09
Final '
Egg shell strength (kg/em’) 4.24 438 4,52 0.25 0.42 0.9
Egg shell thickness (mm) 0.37 0.36 0.37 0.01 0.60 0.32
Yolk color unit 6.93 7.12 6.90 0.16 0.88 0.30
Yolk height (cm) 175 1.80 1.78 0.02 034 0.20
Egg weight (g) 61.20° 60.97° 61.25° 0.08 0.67 0.01
Haugh unut 80.34 83.22 83.98 1.97 0.20 0.66
Egg yolk index 0.47 0.49 0.48 0.01 047 036
Difference
Egg shell breakin strength (kg/cmz) ~-0.25 0.20 -0.12 0.31 0.76 0.32
Egg shell thickness (mm) 0.05 0.03 0.04 0.01 0.19 0.32
Yolk color unit ~2.26 -2.18 -2.30 0.21 0.89 0.71
Yolk height (cm) 0.09° 0.17 0.13%® 0.03 0.30 0.06
Egg weight (g) 9.77° 9.53° 10.06° 0.09 0.03 0.01
Haugh unut ~9.95 -4.60 -5.27 2.73 023 0.37
Egg yolk index 0.05 0.08 0.06 0.01 046 0.08

! Abbreviated CON, basal diet; PRO1, basal diet added 0.05% protease; PRO2, basal diet added 0.1% protease.

2 Pooled standard error.
* Contrast (1=Linear effect, 2=Quadratic effect).

® Means in the same row with different superscripts differ (P<0.05).
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Table 4. Effect of mud flat bacteria origin protease supple-

mentation on nutrient digestibility(%) in laying hens

Contrast’
Traits CON' PROI' PRO2' SF’

1 2

Dry matter 7327° 7172° 7267 020 005 001
Nitrogen ~ 71.70° 72.57° 73.63° 044 001 0386

! Abbreviated CON, basal diet; PROI, basal diet added 0.05%
protease; PRO2, basal diet added 0.1% protease.

2 Pooled standard error.

? Contrast (1=Linear effect, 2=Quadratic effect).

® Means in the same row with different superscripts differ (P<0.05).

Table 5. Effect of mud flat bacteria origin protease supplementa-

tion on total protein of serum in laying hens

3
Items . ) ) ) Contrast
CON' PROI' PRO2° SE ——m—
(g/dL) 1 2
Initial 552 559 542 011 053 038
Finish 605 624 635 019 029 087

Difference 053 0.65 093 023 023 078

' Abbreviated CON, basal diet; PROI, basal diet added 0.05%
protease; PRO2, basal diet added 0.1% protease.

? Pooled standard error.

? Contrast (1=Linear effect, 2=Quadratic effect).
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