=71 3818] 2] Al 347 Al 43, 287~294 (2007)
Korean J. Poult. Sci. Vol. 34, No.4, 287 ~294 (2007)

Aspergillus oryzae HHFSO0| SA|
Lo} TfA EHA

| .
Nesfr FRu

287

dity, 20| njd=E 4 &
2o 0|X|= g
=97

A

Effect of Dietary Supplementation of Aspergillus oryzae Ferment on Growth Performance of
Broiler Chicks and Microbial Population and Fecal Ammonia Production

J. H. Son*’

and 1. K. Cho®

'Seoul Dairy CO-OP / Geochang Plant, Quality Assurance Team, 500 Gyeongsangnam-do, 670-801, Republic of Korea, 2Department of Food and
Nutrition, Nambu University, Gwangsangu, Gwangju 506-824, Republic of Korea

ABSTRACT Current study was conducted to identify the effects of dietary supplementation of Aspergillus oryzae ferments
(AOF) cultured under normal (NAOF) or nitrogen-deficient (NMAOF) environment on feed efficiency, nutrient digestibility for
broiler chicks. Fecal microbes and ammonia gas production were also determined. A total of 168 male Avian chicks, 2-wk-old,
were randomly assigned into 56 cages, three chicks per cage. There were seven treatments (Control, NAOF 0.05, 0.1, 0.5%,
NMAOF 0.05, 0.1, 0.5%), with 8 replicates (cages) per treatment. There was no significant difference in nutrient digestibility
between two AOF groups, but the digestibility was greatly(p<0.05) improved by AOF supplementation. Total microbial account
significantly (p<0.05) differed between the treatment groups with the highest number for NNAOF, followed by NAOF and
control. In the case of Escherichia coli and Salmonella, the AOF supplementation significantly (p<0.05) reduced their numbers
in feces, with a particular reduction in NNAOF group. Levels of ammonia gas generation were in order of control>NAOP>
NNAOP. The current data implied that AOF supplementation, particularly grown under nitrogen-deficient environment, would
be a feasible way to improve feed efficiency for broiler production, as well as to reduce environmental cost. However, further

studies remain for industrial application.
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Table 1. The formula and chemical composition of basal diet fed
the broiler chicks

Ingredients Starter Finisher
(1~2 wk)  (3~6 wk)
%
Corn grain 57.56 61.95
Soybean meal 27.32 27.50
Corn gluten meal 7.82 4.00
Soybean oil 3.00 3.30
Limestone 2.05 1.50
Calcium phosphate 1.20 1.20
Methionine 0.20 0.20
L-lysine 0.10 0.05
Vitamin® and mineral mixture’ 0.50 0.05
Salt 0.25 0.25
Total 100 100
Chemical compositiong(DM basis)
Dry matter 87.82 89.15
Crude protein 22.00 22.00
Ether extract 6.54 6.60
Crude fiber 2.46 2.73
Crude ash 6.10 6.24
Me(kcal/kg) 3,100 3,100

! Vitamin mixture provides the mg per kg of diet : Vitamin A,
12,300 1U; vitamin Ds, 2,500 IU; vitamin E, 20 1U; riboflavin,
5.6 mg; pyridoxine, 1.6 mg; vitamin By, 14 mg; niacin, 30 mg;
panthothenic acid, 12 mg; folic acid, 1.0 mg; biotin, 0.12 mg.

2 Mineral mixture provides the mg per kg of diet : Mn, 80 mg;
Zn, 60 mg; Fe, 40 mg; Cu, 4.5 mg; Co, 1.0 mg; I, 0.5 mg; Se,
0.15 mg.

® Calculated values.

2o mAE A4 ZARE Aspergillus oryzae HIFE-S
AFT SAY B W mAE 5 SA] dste 15
ok el Fat] AAlstnh P E 7] HelE 33
3171 §18te] &8t AIF 713t F A ALRE oA 2 E
T} vpA| et ol U £-& vlwghe 24 A4S AT
W HAE F SHE 98 19 A AT S 01% 34
FEE) A3 FgAste] F F4= TSA(Trypic soy agar)
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zae Wl FE AT > A4 FF vl oA &g Aspergillus
oryzae BIY=E AT > thZT(basal diet)s=o 2 #2354
EUTE AR HHEE TRVAR Ao 29 wjAedlA 2
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Table 2. Effect of Aspergillus oryzae ferments grown under
nitrogen-deficient environment on animal performance
during different growth stages

Initial Final Weight ~ Average
Treatments(%) weight weight gain  daily gain
(g/chick)  (g/chick) (g/chick) (g/chick)
0~2 wk
Control 4500  186.50°  141.50°  10.11°
Normal 0.05 4500  21342° 16842°  12.03
0.10 4500 21425 169.25°  12.09°
0.50 4500  216.25° 171.25° 1223
Stress  0.05 4500  20367° 15867° 11.33
0.10 4500  210.25° 16525 11.81%
050 4500  209.75° 164.75" 11.77°
SEM - 44859 44858  0.3205
Effect (p value)
N stress - 0.0039  0.0037  0.0039
AO level - <0.0001 <0.0001 <0.0001
N x level - 01971 01968 0.1954
3~4 wk
Control 186.50°  676.17°  489.67°  34.98°
Normal 0.05 213.42° 76442 55100 39.36™
0.10 21425  747.42° 53317°  38.08"
050 216.25°  767.75° 55150 39.39™
Stress  0.05 203.67°  79858"  594.92°  42.49®
0.10 21025® 79250 582.25°  41.59®
050 209.75%  817.92° 608.17°  43.44°
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Table 2. Continued Table 3. Effect of Aspergillus oryzae ferments grown under
Initial Final Weight  Average nltrogen-(.jeflmenf environment on feed intake, feed/gain
Treatments(%) weight weight gain daily gain for growing  periods
(g/chick)  (g/chick)  (g/chick)  (g/chick) Treatments(%) Feed intake(g) Feed/gain
SEM 75263 652807 626899  4.4771 3~4 week
Cc
Effect (p value) Control 78.11 2.28
Normal 0.05 86.95° 221
N stress 0.0094 0.0523 00204  0.0204 o
0.10 84.75 2.23
AO level  <0.0001 <0.0001 0.0005  0.0005 050 88.14° 2904
N x level  0.3197 0.6985 05794 05794 Stress  0.05 92.66 2.18
a
5.6 wk 0.10 97.61 2.35
Control 676.17°  1575.38°  899.21°  64.23° 050 %33 222
ontro ' ' ' : SEM 7.6766 0.1673
Normal 0.05  764.42°  1696.42° 932.00° 66.57° Effect (p value)
0.10 74742° 165867 911.25°  65.09% N stress 0.0010 0.6611
050 767758 170592° 93817  67.01" AO level <0.0001 0.3473
b b b N x level 0.1323 0.5496
Stress  0.05 70858 1741000 94242 67.32°
5~6 week
0.10 79250°  1727.42% 93492  66.78 Control 112.28" 178
050  817.92° 1771.83° 95392°  68.14° Normal 0.05 118.34® 178
a a
SEM 65.2807  84.6190 455405 3.2531 0.10 121.63 1'87b
0.50 119.21° 1.78
Effect (p value) Stress  0.05 121.44° 1.80°"
N stress 0.0523 0.0386 02785 0.2790 0.10 119.17° 1.79°
b
AO level <00001  <0.0001 00293 0.0294 0.50 120.07* 176
EM 11 0804
N x level  0.6985 0.6413 09027 0.9025 S 6.1150 0.080
Effect (p value)

Total N stress 0.8055 0.3390
Control 4500  1575.38° 1530.38°  36.44° AO level 0.0008 0.0579
Normal 0.05 4500  1696.42° 1651.42° 30.32% N x level 06412 0.2534

be be be Whole week
0.10 4500 165867 161367 38.42 ) .
, N , Control 95.20 2.61
al al al
0.50 4500  1705.92% 1660.92® 3955 Normal 0.05 102.65° 261
Stress  0.05 4500  1741.00° 1696.00°  40.38® 0.10 103.19° 2.69%
a b
0.10 4500  1727.42° 1682.42"  40.06® 0.50 103.67 2.62
0.50 4500 177183 172683  41.12° Stress 005 107.05 265"
’ ' ' ) ' 0.10 108.37° 2.71°
SEM - 84.6190 84.6189 2.0146 0.50 108.20° 2.63%
Effect (p value) SEM 6.2005 0.0699
N stress - 00386 00384 0.0387 Effect (p value)
AO level 00001  <0.0001 <0.0001 N stress 0.0264 0.2729
- <0. <0. <0.
eve AO level <0.0001 0.0047
N x level - 0.6413 0.6410 0.6419 N x level 0.6234 0.8558
° Means with different superscripts within columns differ signi- ¥ Means with different superscripts within columns differ signi-

ficantly. ficantly.
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Table 4. Effect of Aspergillus oryzae ferments grown under nitrogen-deficient environment on nutrient digestibility(%) of the broiler

chicks
Normal media (%) Stress media (%)
Traits Control
0.05 0.1 0.5 0.05 0.1 0.5
Dry matter 62.5310.24 64.51+0.56 65.93+0.43 64.87+0.28 65.13+0.44 66.75+0.62 66.02+0.49
Crude protein 50.42+0.43 52.07+0.29 53.80+0.81 53.42+0.26 53.59+0.68 54.64+0.28 53.89+0.09
Crude fiber 35.20+0.63 36.29+0.51 37.00+0.47 37.41+0.25 36.23+0.34 37.96+0.49 37.11+0.58
Ether extract 69.57+0.55 70.23+0.47 70.85+0.64 71.58+0.14 71.24+0.37 72.7610.36 71.88+0.51

Means+SD with different superscripts in the same column differ significantly (p<0.05).
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Fig. 1. Effect of Aspergillus oryzae ferments grown under nitro-
gen-deficient environment on the changes(Log cells/g,
wet basis) of total microorganisms in feces of the broiler
chicks(l, Initial counts ; £, Final counts).
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Fig. 2. Effect of Aspergillus oryzae ferments grown under ni-
trogen deficient environment on the changes(Log cells/g,
wet basis) of Escherichia coli populations in feces of the
broiler chicks(l, Initial counts ; [, Final counts)
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Fig. 3. Effect of Aspergillus oryzae ferments grown under nitro-
gen-deficient environment on the changes(Log cells/g, wet
basis) of Salmonella populations in feces of the broiler
chicks(l, Initial counts ; 3, Final counts).
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Fig. 4. Effect of Aspergillus oryzae ferments grown under nitro-
gen-deficient environment on ammonia gas production
(ppm) in feces of the broiler chicks
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