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Effects of Spider-Derived Protease (Arazyme®) Supplementation of Corn-Soy Diets on the
Performance in Laying Hens at the Late Production

J. U. Kim, J. Y. Kim', J. S. Kim', B. K. Lee', S. Y. Lee', W. S. Lee', S. J. You', B. K. Ahn',
E. J. Kin’, H Y. Park’, K. H. Son®, D. H. Shin* and C. W. Kang"'

'College of Animal Bioscience and Technology, Konkuk University, “Division of Animal Care, Cheonan Yonam College,
‘Korea Research Institute of Bioscience and Biotechnology, *Insect Biotech Co. Ltd

ABSTRACT This study was carried out to investigate the effects of spider-derived protease [Arazyme (AZ)] supplementation
on egg production, egg quality, cecal microflora and viscosity of intestinal contents in laying hens at the late production. A total
of two hundred, 59-wks-old, Hy-Line Brown layers were divided into four groups, placed into 5 replicates per group (50 birds per
group) and fed one of four diets containing 0.05, 0.075 or 0.1% AZ or control for 5 wks. The results showed that egg weight
in group fed the diet containing 0.05% AZ was significantly higher than those of other groups (P<0.05). There were no significant
differences in egg interior and eggshell qualities among the groups. The serum parameters such as total cholesterol, the levels of
GOT and GPT were not influenced by AZ feeding. There were no significant differences in the cecal number of total microbes,
Coliforms and lactic acid bacteria among the groups. The viscosity and ammonia concentration of intestinal contents in the groups
fed AZ were significantly reduced compared to those of the control (P<0.05). In conclusion, laying hens fed AZ supplemented
diet improved egg weight as compared with that of control. In addition, the AZ supplemented diet reduced the viscosity and
ammonia concentration of intestinal contents, reflecting a significant feed enzyme effect.

(Key words : Arazyme, laying performance, egg weight, ammonia concentration, laying hens)
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Table 1. Formula and chemical composition of the experimental

diets
Ingredients (%) Control Arazyme”” (%)

0.05 0.075 0.10
Corn 6552 6547 6545 6542
Lupin seed 4.00 4.00 4.00 4.00
Soybean meal 1396 1396 1396  13.96
Rapeseed meal 2.00 2.00 2.00 2.00
Meat meal 3.00 3.00 3.00 3.00
Limestone 9.51 9.51 9.51 9.51
Dicalcium phosphate 0.55 0.55 0.55 0.55
Salt 0.25 0.25 0.25 0.25
Tallow 0.80 0.80 0.80 0.80

Choline-chloride (50%) 0.08 0.08 0.08 0.08

DL-Methionine 0.07 0.07 0.07 0.07
Mineral mix" 010 010 010 010
Vitamin mix” 010 010 010 010
Phytase 006 006 006 006
Arazyme” - 005 0075 010

Total 100.00  100.00 100.00  100.00

Calculated value of basal diet

DM (%) 88.80
CP (%) 16.10
EE (%) 2.95
CF (%) 340
CA (%) 11.97
Ca (%) 3.86
Available P (%) 0.50
Met+Cys (%) 0.65
TMEn (kcal/kg) 2,800

YMineral mixture provided following nutrients per kg of diet: Fe,
48 mg; Zn, 60 mg; Mn, 72 mg; Cu, 5 mg; [, 1 mg; Se, 0.18
mg; Co, 0.24 mg.

?Vitamin mixture provided following nutrients per kg of diet:
vitamin A, 12,000 IU; vitamin D3, 3,000 IU; vitamin E, 21 IU;
vitamin Ks, 2.4 mg; vitamin B;, 1.2 mg; vitamin B,, 4.8 mg;
vitamin Be, 2.4 mg; vitamin By, 0.02 mg; niacin, 15 mg; pan-
tothenic acid, 10 mg; folic acid, 0.3 mg.

9 Arazyme™ 0.05%, 170 Ukg; 0.075%, 255 Ulkg; 0.1%, 340 Ulkg.
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Table 2. Effects of dietary AZ on feed intake and laying performance of laying hens at the late produciton

Arazyme® (%)
Items Control
0.05 0.075 0.10
Feed intake (g/day/bird) 130.65 +0.30 134.43 £2.41 136.43 +1.98 135.45+1.80
Egg production (%) 77.78 £1.47 78.58 +£1.30 7891 +1.47 78.92+1.44
Egg weight (g/egg) 67.65+0.30° 70.45 +0.35° 69.32 +0.38" 68.00 +0.30°
Egg mass 52,61 £1.01 55.36+0.96 54.65+0.93 53.66+0.99

*"“Data (Mean = SE) without common superscripts in the same row are significantly different (P<0.05).
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Table 3. Effects of dietary AZ on egg interiors and eggshell qualities of laying hens at the late performance

Arazyme® (%)
Items Control
0.05 0.075 0.10
Eggshell strength (kg/cmz) 3.11+0.10 3.03+0.12 3.05+0.09 3.14+0.11
Eggshell thickness (mm/100) 36.20 +0.45 35.60 £0.44 35.74 £ 0.38 35.21+0.50
Egg shell color 28.28 £0.66 28.85+0.68 27.27+0.71 26.80+0.84
Egg yolk color, R.C.F 7.00 +0.05 6.98 +0.08 7.00 £ 0.06 6.98 +0.08
Haugh unit 87.64+1.22 88.26+1.07 86.73 £0.92 87.65+1.15

Data are presented as mean + SE.
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Table 4. Effects of dietary AZ on biochemical parameters of blood of laying hens at the late productionl)

Arazyme"® (%)

Items Control
0.05 0.075 0.10
Total-C(mg/ 100 mL) 31.20+2.59 3431+£342 29.03+£2.20 3428 +4.14
GOT (U/L) 98.13+3.79 93.09 +£4.73 88.95+3.01 92.04 +4.47
GPT (UL) 10.11+£0.62 9.51+£0.55 9.58+0.57 11.00+£0.49

Y Abbreviations: Total-C, total cholesterol; GOT, glutamic oxaloacetic transaminase; GPT, glutamic pyruvic transaminase.
Data are presented as mean + SE.

9 GPT 4= B3l Anl 2 @i d el aiA Aze] 5 5 37} Fo93 3 WA W Lactobacillus®} Coliforms sp.& %
7t wodo ofg AelA Wsts Ak o F A Q1 ARgE A3} Folgh atol7t gltkal siiEdl, & AFellM =
< BEEA gtk Frol gk 27F UEhA] ot W5 o]x ] 957} proteaseS

o] &t AFE oA e} 428}, o] & =fs F= E4A
4. Zhif #&0f ox|l= g o] A7} gof Al Al 7] Wigtel] F= 3 mm|gk A

Table 5= 2Ht $7] A5 | AZS H7F §9i3ka 555 o= Ayzbdc)

o AHA e A Tl vX= Gl dg AAE e webr] & AFoM = BN F T, AT 2
WAtk AZE A A & i, ikt 2 AT T BT Y3 2po] & HolA] ¢d= Z o8 Hol An]

el EaA] AZ H7F Fodoll o) dt £7] AleA <]

H
5 A E I A9 ALRE 2159 Al 5

H
Aol w, WAl vAE #5) DNA 7INEe A b & UBE HTol olxe gF
& 2N A% ZaA 7P A S BEO] 93 AZ9] 37} Folo] W g U g= Fw Wslel o Az
Z F Joa AAEE Y, Gao et al.(2007)2F Owens et al. £ Table 6°] YERASITE & U8E9 A== gix+o v
(2008) & SA|S FAet] AmMS 7|22 & A}E o] xylanase dl AZS A7 BE AHeTedlA] foFo g fahdhe 2
Table S. Effects of dietary AZ on cecal microflora of laying hens at the late production
R
e (%
Items Control Arzyme (%)
0.05 0.075 0.10
10g1o CFU/g
Total microbes 7.89+0.25 8.10+0.30 7.77+0.34 7.99 +0.37
Coliforms sp. 474+0.57 431+£0.20 3.87+0.07 4.82+0.12
Lactic acid bacteria 7.40 +0.06 7.29+0.14 7.52+0.06 748 +0.04
Data are presented as mean + SE.
Table 6. Effects of dietary AZ on intestinal viscosity of laying hens at the late production
Ar: e (%
Item Control azyme” (%)
0.05 0.075 0.10
Viscosity (Pas) 5.01+0.35" 2.42 +£0.05° 3.36+0.35" 2.36+0.25°

*"“Data (Mean = SE) without common superscripts are significantly different (P<0.05).
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Z7F JeRLTHP<0.05). AZ 7} =528 F 85 Hr]
WA 3= T2 501 Pas TH] 0.05% 3712 2.42 Pas, 0.075%
HA7VTE 336 Pas, 0.1% H7}FTFE 2.36 PasE HAdte A3
5 JERI e, 0.1% H7HedlA] 71 S Sl e
Wt} AZ F7te 93k Akt 37loA A HEE 0.1% H7F
Tl A hZTF the] 52.89%% FoJeHdl 7Hhsts Aot ot
ERTHP<0.05).

E3F AAAIE AFE W A7 F9 A d8EL] HEe
£ 9FE nAA] ot ATE dF EA A THJaroni
et al., 1999b; Scheidler et al., 2005), 3 &5 H=2] /fA &
Bagk A3+ A3 s th &3} Swiatkiewicz and Kore-
leski(2007)> DDGSE 20% &3t 4t&A] ARl NSP 714~
ol E4F ArHe o SAA felate sllov &askE
o] Aol 26.05% #HAgthy B384 o™, Mathlouthi et
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A wE, S agla g5 Fode o JAde] &
A3ttt B sk a1, S0l A Nagaraj et al.(2007)- pro-
tease’} E3E o] JE B TAAE H7F FAAE W A
=7} 1932% MAEAckar shed, o 52.89%<] /WA &=}
7F veRd 2 Aol Aztel X
2 AP = AZ H7He A WEE ATt felsHA
2k AE B9 om(P<0.05), ol F WEE Hxo
22 A3 &), S5 NAE] YUdi o] 8-Fo] A
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I~

4
x4

RS AAbehe Aateta Akt whebs] An] e oy
2 el asal AZe] Hrke Aed 2 e dUERE
G A 7] Akl A7 Foldle o B HeE A=
S A2aA7ed a3 d Ao s Ay, ke 7] AR
oA EaA 7L e Ao ddEn

»

. WE LY kB Lo S=of| 0|X|=
AZ°] H7} gojo] e B W dRY ol T nx]=
gol] that A7-E Table 79 VERNAE 24 U] h=o}
ol vl AZS AU BE A eFellA] fo
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Table 7. Effects of dietary AZ on cecal ammonia concentration of laying hens at the late production

Arazyme” (%)
Items Control
0.05 0.075 0.10
. _ pg/mL
Ammonla concentration
1.74+0.13" 1.37+£0.08" 1.19+£0.05 1.20£0.06°

**Data (Mean = SE) without common superscripts are significantly different (P<0.05).
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