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ABSTRACT

An experiment was conducted to investigate the dietary effects of a transgenic Aspergillus oryzae(40)
culture on the performance, egg quality and intestinal microflora of layers. A total of 840 Hy-line Brown
layers of 39wks old were assigned to one of the following 7 dietary treatments: control(C), C+0.2% 4O
culture, C+0.5% AO culture, C+0.2% transgenic A0 culture, C+ 0.5% transgenic AO culture, C+ 0.2%
transgenic mutant 4O culture, and C+0.5% transgenic mutant 4O culture. The transgenic 4O was made
by inserting Salmonella gallinarum gene to AO. And the transgenic mutant 4O was made by inserting
Salmonella gallinarum gene to mutant AO which was mutated by UV irradiation. Each treatment was
replicated six times with 20 birds housed in 2 bird cage. Twenty birds units were arranged according to
completely randomized block design. Feeding trial lasted for 8wks under 16 hour lighting regimen.

Laying performance and egg quality were significantly(P <0.05) affected by the treatments. Transgenic
AO culture supplementation at the level of 0.2% significantly increased egg production, while its egg
weight was significantly decreased compared to that of the control. Feed intake and feed conversion
ratio(FCR) were not significantly different among the 4O treatments and the control. The eggshell strength
of the AO treatments was significantly higher than that of the control. Transgenic mutant 40 culture
supplemented at the level of 0.5% significantly increased egg yolk color. Intestinal microflora were
significantly(P<0.05) affected by the treatments. The cfu of Lactobacilli spp. significantly increased and
those of Salmonella species and E. coli decreased in the 4O treatments. The transgenic AO and transgenic
mutant 40 culture were more effective than the 4O culture in reducing the cfu of Salmonella species and
E. coli.

It is concluded that supplementation of the transgenic AO culture at the level of 0.2% could be
recommended for the improvement of egg production. Supplementation of transgenic 4O or transgenic
mutant 40 culture at 0.2% level effectively controlled intestinal Salmonella species population.
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Table 1. Treatment of experimental diets
Treatment Content
C Control diet
AO-0.2 Control diet + Aspergillus oryzae(AO) culture 0.2%
AO-0.5 Control diet + AO culture 0.5%
TAO-0.2 Control diet + Transgenic AO culture(TAO) 0.2%
TAO-0.5 Control diet + TAO culture 0.5%
TMAO-0.2 Control diet + Transgenic mutant AQO culture(TMAO) 0.2%
TMAO-0.5 Control diet + TMAO culture 0.5%
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Table 2. Formula and composition of control

diet

Ingredients %
Corn 52.07
Soybean meal 20.37
Rice bran 1.50
Wheat bran 2.50
Lupin kernel 5.00
Limestone 9.41
Tallow 3.07
Salt 0.21
Opyster shell 0.80
Corn gluten feed 3.50
Tri-calcium phosphate(TCP) 0.86
Additives " 0.15
Electrolytes * 0.15
Vitamin premix ” 0.13
Mineral premix K 0.12
Phytase ” 0.03
Choline(50%) 0.07
Methionine hydroxy analogue(MHA: 88%) 0.06
Total 100
Calculated composition

ME (kcal/kg) 2,800
Calcium (%) 3.85
Total P (%) 0.50
Available P (%) 0.38
Crude protein (%) 18.50
Lysine (%) 0.87
Methionine (%) 0.40
Met.+Cys. (%) 0.68
Crude fat (%) 5.92
Crude fiber (%) 3.29
Crude ash (%) 13.16

" Contains per kg: cyromazine, 5ppm; vitamin E, 15
ppm; vitamin C, 100 ppm.

? Consist of: KCI, 35%; NaHCOs, 40%; Na;SOs, 25%.

? Contains per kg: vitamin A, 10,000 KIU; vitamin Dj,
2,500 KIU; vitamin E, 15 KIU; vitamin Kj, 2,000 mg;
vitamin B;, 1,500 mg; vitamin B,, 4,000 mg; vitamin
Bs, 3,000 mg; vitamin By, 3,000 £g; pantothenic acid,
8,000mg; niacin, 25,000 mg; folic acid, 500 mg.

 Provides per kg diet: Zn, 52.5 mg; Mn, 52.5 mg; Fe,
52.5mg; Cu, 525 mg; I, 1.155mg; Co, 0.315 mg; Se,
0.315 mg.

* Phytase: provided by BASF Korea Ltd.
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Table 3. Summary of laying performance and egg quality during 8 wk experiment

Treatment b
Item AO- AO- TAO- TAO- TMAO TMAO SEM

C 02 05 02 05 -02  -05
Performance
Hen-day egg prduction (%) 90.74™ 91.80™ 92.33" 92.88" 90.00° 92.38" 92.39™ 0.720
Hen-housed egg production (%) 90.12° 91.16° 91.71° 9226 89.02° 91.74" 91.76" 0.741
Egg weight (g) 67.20" 66.77" 66.42" 6637 66.59° 66.80" 66.01° 0.166
Broken & soft egg (%) 0.69° 035 050 082" 062" 055 007 0.125
Feed intake (g/day) 123.01" 120.72° 123.00™ 122.70° 122.50™ 125.70° 127.10° 1.577

Feed conversion ratio (g/100g egg mass) 2.02° 1.97° 200° 1.99° 2.04° 204" 209" 0.027
Egg quality

Eggshell strength (kg/cmz) 355" 378 384" 3.77°  374° 391 3.85" 0.059
Eggshell color” 12.00° 11.59® 12.05° 11.73° 11.87" 11.95° 11.90" 0.097
Egg yolk color” 775" 776" 785" 779" 787" 7.87°  8.00" 0.043
Haugh unit 82.49™ 82.94" 8241 82.32" 81.58" 82.46™ 83.70° 0467

D C: control diet, 40-0.2: C+ Aspergillus oryzae culture 0.2%, AO-0.5: C+ Aspergillus oryaze culture 0.5%,
TAO-0.2: C+ Transgenic Aspergillus oryzae culture 0.2%, TAO-0.5: C+ Transgenic Aspergillus oryzae
culture 0.5%, TMAO-0.2: Transgenic mutant Aspergillus oryzae culture 0.2%, TMAO-0.5: Transgenic mutant
Aspergillus oryzae culture 0.5%.

? Determined by Eggshell Color Fan (Samyang Feed Co.).

 Determined by Roche Color Fan.

"¢ Means within each row with no common superscript differ (P < 0.05).
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Table 4. Influence of supplemental

Aspergillus oryzae cultures on

Transgenic Aspergillus oryzae Supplementation to Layer Diet

the population of

Salmonella spp., E. coli and Lactobacilli spp. in intestinal contents of laying hens at

5 & 8th wk of experiment

Treatment " (cfu/g, x10%)

wic Mierobes C AO-02 AO-0.5 TAO-02 TAO-0.5 Tl\ggo' Tl\ggo' SEM
Salmonella spp. 417" 217 203"  0.10° 0.00° 0.07° 0.00°  0.556

5 E. coli 2.88° 217° 0.95° 0.58" 0.49° 0.50° 044" 0.087
Lactobacilli spp. ~ 0.76° 0.76° 1.85° 187" 153 248 226" 0244
Salmonella spp. ~ 5.00" 2.23° 207 0.00° 0.00° 0.00° 0.00°  0.549

8 E. coli 233" 1.00° 0.59*  043° 0.24° 0.27° 020°  0.159
Lactobacilli spp.  0.52%  2.02° 4.00° 1.50° 137 4.56" 3200 0210
Salmonella spp. 458" 220" 205" 0.05° 0.00° 0.03° 0.00°  0.357

Ave. E. coli 2.61° 158" 077 0.51° 0.36° 0.38°  0.32° 0.144
Lactobacilli spp.  0.64° 1.39* 293" 1.68" 145 352° 273" 0322

Y C: control diet, 40 — 0.2: C + Aspergillus oryzae culture 0.2%, AO—0.5: C + Aspergillus oryaze culture 0.5%, TAO — 0.2
C + Transgenic Aspergillus oryzae culture 0.2%, TAO — 0.5: C + Transgenic Aspergillus oryzae culture 0.5%, TMAO —

0.2: Transgenic mutant Aspergillus oryzae culture 0.2%, TMAO — 0.5: Transgenic mutant Aspergillus oryzae culture 0.5%.

“IMeans within each row with no common superscript differ (P <0.05).
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