szstaalslA] A 343 A 35 217~2222007) 217
Korean J. Poult. Sci. Vol. 34, No.3, 217~222 (2007)

REMHA 20| W2 2 0N Rel TE 2a FAKIS] Foi7t SAl9) MAH,
Aotr 45ig U Y U & THINT HE o4 T Bl DIXE A
73 E

Effects of Mud Flat Bacteria Origin Protease Supplementation by Crude Protein Level on
Growth Performance, Nutrient Digestibility, Total Protein and BUN Concentration in Broiler
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ABSTRACT This study was conducted to investigate the effects of mud flat bacteria origin protease supplementation by crude
protein level on growth performance, nutrient digestibility, total protein and BUN (blood urea nitrogen) concentration in broilers.
A total of four hundred eighty broilers were randomly allocated into four treatments with six replications for five weeks. Dietary
treatments included 1) high crude protein diet, 2) high crude protein diet + 0.1% protease, 3) low crude protein diet and 4) low
crude protein diet + 0.1% protease. During the entire experimental period, weight gain and feed/gain were improved in treatments
of high crude protein diets and low crude protein diet added protease compared with treatment of low crude protein diet without
protease (P<0.05). Similarly, DM digestibility was also improved in treatments of high crude protein diets and low crude protein
diet added protease compared with treatment of low crude protein diet without protease (P<0.05). N digestibility was improved
in treatment of high crude protein diet added protease compared with low crude protein diet without protease (P<0.05). Total protein
concentration in blood was increased in treatment of high crude protein diet without protease compared with other treatments
(P<0.05). In conclusion, mud flat origin protease was effective in improving weight gain, feed/gain and nutrient digestibility, and
influenced blood total protein in broilers.

(Key words : mud flat bacteria origin protease, growth performance, nutrient digestibility, total protein, BUN)
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Table 1. Composition of experimental diets

High crude Low crude

protein diet protein diet

Ingredient (%)

Starter' Finisher'  Starter’ Finisher'

Corn 50.255 50.686 55501 55365
Soybean meal 22.100 18.100 19.800  16.500
Wheat 15.000 18.000 15.000 18.000
Corn gluten meal 5.000 5.000 2.750 2370
Rapeseed meal 2.000 3.000 2.000 3.000
Tallow 1.800 1.600 1.000 1.000
Dicalcium phosphate 1.550 1.290 1.570 1.320
Limestone 0.990 1.020  0.990 1.010
L-lysine 0.303 0.332 0.331 0.345
Salt 0.200 0200  0.200 0.260
Sodium bicarbonate 0.200 0.200 0.200 0.200
DL-Methionine 0.187 0.147 0.243 0.205
Choline liquid 0.150  0.120 0.150 0.120
Mineral premix2 0.120 0.120 0.120 0.120
Vitamin premix’ 0.070 0060 0070  0.060
Salinomycin - 0.100 - 0.100
Clinacox 0.050 - 0.050 -
Avilamycin 0.025 0.025 0.025 0.025
Chemical composition4

ME (kcal/kg) 3,082 3,099 3,050 3,069

Crude protein (%) 20.51 19.51 18.49 17.51

Lysine (%) 1.00 095 0.95 0.90

Methionine +

Cysteine (%) 0.80 0.74 0.78 0.72
Calcium (%) 0.90 0.85 0.90 0.85
Total P (%) 0.60 0.55 0.60 0.55

! Starter diet, provided for 0~3 weeks; finisher diet, provided for
4~5 weeks.

? Provided per kg of diet: 37.5 mg Zn, 37.5 mg Mn, 37.5 mg Fe,
3.75 mg Cu, 0.83 mg I, 62.5 mg S and 0.23 mg Se.

3 Provided per kg of diet: 15,000 U vitamin A, 3,750 IU vitamin
Ds, 37.5 mg vitamin E, 2.55 mg vitamin K3, 3 mg vitamin B,
7.5 mg vitamin B,, 4.5 mg vitamin Bs, 24 mg vitamin Bz, 51
mg niacin, 1.5 mg folic acid, 126 mg biotin and 13.5 mg panto-
thenic acid.

* Calculated values.



Kim et al.: Protease for Broilers 219

ZulE S ARE-sle] FABIATHEAE 5, 2001, 2004).
B A¥ol) AeE aaAlel d7ks 1.0x10° CFU(colony
forming unit)/ge]on, A1E AlE W 0.1% J7IsIh

4. AL

o

=

) BAE, AR A W AR 2

ZAFe Y ANA, 37 F 22ln FaA) 247 33
AT ALE AL AF SA AR FAZlN A%
Aste] THYD, AR RTEE AR AR FAFOR
pro] A4S

D goa 4ste

JeL 284S B Aste] A Y B2 7YY
o that Aol Aol NYTEE 2 1054 F 4058 T
o @E1E Wol H3A717) Astel eyl 71E 3AT F
Q0w A ¥ 60 To AZ7IIH 24 A2AD F
waslel B0) o) §3HQTh AL Lk YR} st B
S AOAC(1995)8] 28 A3}t

3 o L} & CHHZEID HE QA8 H4 BEt

gl Az A A SEA) AT YU 10542
Xukste] 2)Aulol| 4] vacuum tube(Becton Dickinson Vacu-
tainer Systems, Franklin Lakes, NI)Z o} &38}le] gal-g A3
o] 4 TollM 2,000 xg2 3083+ Yalielsl] Qe AL
AEAE}8E BA7|(HITACHI 747, Japan)E o] §-3le] 3oy
W % euds 9% acd A4 9P 2ARET

5 A XM

BE A8 SAS(1996)2] General Linear Model procedure
£ 0]8-3}<] Duncan's multiple range test(Duncan, 1955)% A
Faiel B 209) Ho4e AHGT, EF ANOVA )
& AHg-3te] 482, AEjgte] S orthogonal con-
trastE ©|-&3}ed 1) high crude protein diet vs low crude pro-
tein diet(nutrient effect)®} 2) —protease vs +protease(protease
effec) 2 EE|5td HASAT-

= nl! gl %t

= =

$70] Qo] ZEA $2 B AL BlBE F @

p

WA Ba giAle] Fort Aakdel wlRe g3 Table
20 JERNQIT). 0~3F2h SA 3 ndiid ALRE Fo
& A7 NGYR ALEE A Mot vt #
9F oz ¥A VERRTHP<0.05). ALR AHFANA = AT
Zroll 24 Q xlo)E HolA| ¥Uth AR 8FEdAME A
ol ALEE Foid ATt o2 A Et vlastd
FoHoz g YERATHP<0.05). 4~553L, SAFS L
il A8 E F93 Al B proteased H7ME AP
So] Auild AR E FH3 Aot vlust FelH o
2 =/ JelEa(P<0.05), 1Ed AR E Foi3 A+
Eo] vl A2 S g% A TEH vlaste A4 v
EPg-0.1(P<0.05), proteases A7} A 2] FE 0] proteased
HA7sA ek AN FEH vlaste] EA Vet P<0.05).
Al AF e e Al E F48 M7 A
WA xl2o) proteaseS H7FEF APt AURA Mg
Fog H2)pel viamste o3 o2 FA e oK P<
0.05), Tl $:33} protease®] H7t el W A= U
EhA) gtk Ats 8 rgide ASHA ARE Fod
A7 e M TEY vlastd foFoz g e
WYI(P<0.05), oA AlHE Fo% M| FEo| ATyd
ARE F9F AdFEY vlastd WA JEsien
(P<0.05), proteaseZ H7}3} A g] 759 proteased H7}3}A]
e M TEF vwsdted B YEPATHP<0.05). ZA AL
X AlE 717t Bk 2ARe 1dwld AlgE ok A
2 proteaseE H7F3F X FEo] AT AlEE 749
2] tet vinste] foldog wA Yeli(P<0.05),
A AR E Foidt MelpEe] Aeid ALRE F
F 22 PES vlwdted FA UEl S ™(P<0.05), protease
2718 Ae]FE0) proteaseE H715HA] B2 A TEH
vl wate] A YERGTHP<0.05). Aks AFHZFlMe A+
2ol 21l Aolg Holx] BT Al ATl A
Pl A2E Foi AelTsl OE AeFEd vmstl
F9H oz g UYeEhgdi(P<0.05), 1A AR E Fo%
Ao PEo] AT ARS Fol NTES vlmsh]
WA VRO 1Y(P<0.05), proteaseS H7}+gt X 2] 50| pro-
teaseE H7}31A] @& M TEY vlaste] @A et
(P<0.05).

Adams et al.(1964)2 {4 ALE W oAy gd 4=
o] 71845 FA & HL AR &7E&S 7R
tfo BHu&lg, 35 Hargis and Creger(1980)= T2
ANFA] F0] JA ol A4iHdel vXe ol tiE A1Y
A A A FFol F/ETE AFER AR AE

i

[«

R < |

2 B 32 M



220

A2A7E §A VA I

Table 2. Effect of mud flat bacteria origin protease supplementation by crude protein level on growth performance in broilers

High' Low' , Probability’
ltem SE
— Protease + Protease — Protease + Protease Crude protein Protease
0~3 weeks
Weight gain (g) 676.53° 662.36™ 631.37° 666.09® 11.92 0.1028 0.4026
Feed intake (g) 952.33 934.17 951.84 929.83 11.19 0.8321 0.0927
Feed/Gain 141° 141° 1.51° 1.40° 0.03 0.1274 0.0621
4~5 weeks
Weight gain (g) 875.00° 887.35° 771.53° 855.72° 2135 0.0064 0.0390
Feed intake (g) 1626.42° 1604.25% 1583.08° 1632.92° 12.07 0.5525 0.2696
Feed/Gain 1.86° 1.81° 2.05° 191° 0.04 0.0040 0.0467
0~5 weeks
Weight gain (g) 1551.53° 1549.71° 1.402.90° 1521.81° 2237 0.0013 0.0194
Feed intake (g) 2578.75 253842 2534.92 2562.75 1851 0.6062 0.7401
Feed/Gain 1.66° 1.64° 1.81° 1.68° 0.02 0.0008 0.0070

! Abbreviations: High, high crude protein diet; Low, low crude protein diet; — protease, added no 0.1% protease; + protease, added 0.1%

protease.

2 pooled standard error.

? Probability of contrast: 1) high crude protein diet vs low crude protein diet; 2) — protease vs + protease.

% Means in the same row with different superscripts differ (P<0.05).
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Table 3. Effect of mud flat bacteria origin protease supplementation by crude protein level on nutrient digestibility in broilers

High' Low' , Probability’
Item (%) SE
— Protease + Protease - Protease + Protease Crude protein Protease
DM 71.69° 72.68° 70.32° 71.83° 041 0.0233 0.0135
N 6735 69.81° 65.94° 67.08% 091 0.0481 0.0791

! Abbreviations: High, high crude protein diet; Low, low crude protein diet; - protease, added no 0.1% protease; + protease, added 0.1%
protease.

% Pooled standard error.

? Probability of contrast: 1) high crude protein diet vs low crude protein diet; 2) — protease vs + protease.

% Means in the same row with different superseripts differ (P<0.05).

Table 4. Effect of mud flat bacteria origin protease supplementation by crude protein level on total protein and BUN concentration of
blood in broilers

High' Low' Probability®
Item gh SE
— Protease + Protease — Protease + Protease Crude protein Protease
Total protein (g/dL) 3.68° 2.93° 3.05 291° 0.14 0.0248 0.0031
BUN (mg/dL) 1.74 1.86 1.88 1.67 0.16 0.8757 0.7783

! Abbreviations: High, high crude protein diet; Low, low crude protein diet; - protease, added no 0.1% protease; + protease, added 0.1%
protease.

% Pooled standard error.

* Probability of contrast: 1) high crude protein diet vs low crude protein diet; 2) — protease vs + protease.

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