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Effect of Dietary Bacillus sp. Inoculated Feather Meal on the

Performance and Nutrient Utilization in Broiler
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Gyeongsang Institute of Health Sciences, College of Medicine**,
College of Agriculture and Life Science, Gyeongsang National University***

ABSTRACT

This study was carried out to investigate the replacing fish meal or soybean meal effect of with feather
meal or Bacillus sp. inoculated feather meal in broiler diets on the performances and nutrient utilization. One
hundred and eighty broilers were randomly allotted to six dietary treatments((l) @
BFM100, Fish meal replacing at 100% level with bacillus sp. inoculated feather meal; (3) BSM20, Soybean
meal replacing at 20% level with bacillus sp. inoculated feather meal; @) BFM100+BSM20, Fish meal and
soybean meal replacing at 100% level and 20% level with bacillus sp. inoculated feather meal, respectively; (&)
GFM100, Fish meal replacing at 100% level with general feather meal; and (& GSM20, Soybean meal
replacing at 20% level with general feather meal) in a 5-week feeding trial. In overall period, body weight
gain of control was the highest(1,623g) and those of BFM 100, BFM 100+ BSM 20 and GFM 100 were
1,572g, 1,564g, and 1,078g, respectively. And that of GFM 100(1,078.3g) was the lowest(p <0.05) among
treatments. Digestibility of dry matter for BFM 100 + BSM 20(81.46%) was higher(p < 0.05) than that for other
treatments, and that of crude protein was the lowest (p<0.05). Digestibilities of organic matter were
significantly(p < 0.05) improved when Bacillus sp. inoculated feather meal was replaced at 100% level with fish
meal in the basal diet. Methane and hydrogen sulfide gases from the feces were significantly(p < 0.05)
decreased in chicks fed the control, BFM 100 and GFM 100 diets, when observed after 3 weeks of feeding
trials. Feed costs of the control and BFM 100 were 417 and 384 won, respectively but that of BSM 20 was
558 won. Therefore, replacement of fish meal with Bacillus sp. inoculated feather meal in the diets for chicks
could be useful for economic production.

(Key words : Bacillus sp. Inoculated feather meal, Fish meal, Soybean meal, Body weight gain, Digestibility)
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F9) AF8E F9313% tH(Table 2).

Table 1. The chemical and amino acid com-
positions of general-feather meal
and Bacillus sp. inoculated feather
meal used in the experiment

Bacillus sp.
General P

Item inoculated
feather meal
feather meal

Chemical composition
(%, DM basis)

Dry matter 88.56 89.12
Crude protein 80.41 87.03
Crude ash 2.36 2.33
Pepsin digestibility 70.80 76.67

Amino acid

composition (%)
Arginine 5.59 5.59
Histidine 0.25 0.43
Isoleucine 243 2.45
Leucine 4.10 4.13
Lysine 1.39 1.51
Methionine 0.15 0.15
Phenylalanine 3.57 4.13
Threonine 2.76 2.94
Valine 4.38 4.42
Cysteine 474 4.73
Glycine 5.94 6.08
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Table 2. Formula and chemical compositions of the basal diets for broiler chicks

ltem Starter Grower Finisher
(1" week) (2" ~3" week) (4" ~5" week)
Ingredients (%)

Corn grain 58.57 58.40 61.20
Wheat grain - 2.40 3.40
Soybean meal 29.56 26.30 21.10
Rapeseed meal 3.50 1.60 2.25
Corn gluten meal 4.62 4.00 4.00
Fish meal 0.56 2.50 2.50
Meat ane bone meal 0.46 1.50 1.20
Cal-phos 1.76 1.00 1.00
Salt dehydrated 0.20 0.20 0.20
Fat & oil 0.20 1.20 0.20
L-lysine 0.03 0.15 2.50
Methionine (98%) 0.04 0.45 0.13
Grower-Mixture* 0.04 0.30 -

Finisher-Mixture** 0.36 - 0.20
Others 0.46 - 0.12
Total 100.00 100.00 100.00

Chemical composition (%, DM basis)

Dry matter 87.24 87.31 87.50
Crude protein 22.20 21.57 19.65
Ether extract 6.00 444 5.70
Crude fiber 212 2.97 2.90
Crude ash 5.46 4.98 4.65
Calcium 0.97 0.86 0.80
Available-Phosphorus 0.30 0.31 0.30
ME(kcal/kg) 3,027 2,961 3,074

* Mineral and vitamin mixtures for grower stage provide the following: Co 183mg/kg, Cu 2,333mg/kg, | 320mg/kg,
Fe 8,000mg/kg, Mn 20,000mg/kg, Se 40mg/kg, Zn 19,667mg/kg, Vit-A 4,8001U/kg, Vit-D 1,120 IU/kg, Vit-E
6,9334,800mg/kg, Vit-K 1,400mg/kg, Vit-B: 400mg/kg, Vit-B, 2,400mg/kg, Vit-Bs 800mg/kg, Vit-Bi. 5mglkg,
Biotin 25mg/kg, Choline 98,000mg/kg, Folacin 200mg/kg, Niacin 14,000mg/kg, Pantothenic acid 4,200mg/kg.

** Mineral and vitamin mixtures for Finisher stage : Co 250mg/kg, Cu 3,250mg/kg, | 458mg/kg, Fe 11,259mg/kg, Mn
28,500mg/kg, Se 60mg/kg, Zn 27,500mg/kg, Vit-A 54001U/kg, Vit-D 1,3201U/kg, Vit-E 4,500mg/kg, Vit-K
1,425mg/kg, Vit-B; 600mg/kg, Vit-B, 2,700mg/kg, Vit-Bs 1,088mg/kg, Vit-Bi. 6mg/kg, Biotin 12mg/kg, Choline
102,000mg/kg, Folacin 233mg/kg, Niacin 15,375mg/kg, Pantothenic acid, 4,500mg/kg.
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AlE QT8-S BFM 100 + BSM 2077} 1.102
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Table 3. Effects of Bacillus sp. inoculated feather meal on the growth performance of broiler

chicks
ltem Initial weight Final weight  Weight gain Feed intake Feed / Gain
(g/bird) (g/bird) (g/bird) (g/bird) (9/9)
Grower (2nd-3rd week)
Control 1293+ 30 7733+10.9° 6440+ 86° 769.0+ 87° 1.19+0.02°
BFM 100" 1290+ 1.0 7350+156° 6060+ 3.8° 7746+ 56° 1.28+0.03
BSM 20 1278+ 28 6273+156° 4995+ 38" 6330+ 6.0° 1.27+0.03
BFM 100 + BSF 20 1264+ 28 6560+ 7.1° 5297+ 3.7° 6708+ 85° 1.28+0.02°
GFM 100 1270+ 31 5387+ 89" 4116+ 63 5763+ 89° 1.41+0.06°
GSM 20 1287+ 29 650.3+13.7° 5216+ 45 6940+ 75° 1.33+0.03
Finisher (4th-5th week)
Control 7733+10.9° 1,7520+21.8° 978.7+11.0° 1,2400+115 1.27+0.06°
BFM 100 7350+15.6° 1,701.0+17.9° 966.0+17.4° 1,233.0+13.1° 1.28+0.05°
BSM 20 627.3+15.6° 14453+159° 818.0+16.6° 1,069.1+12.1° 1.31+0.04°
BFM 100 + BSF 20  656.0+ 7.1° 1,690.3+18.0° 1,034.3+14.5 1,142.0+158° 1.10+0.02°
GFM 100 5387+ 89° 12053+162° 666.6+195° 1,250.1+14.8 1.88+0.03°
GSM 20 650.3 +13.7° 1597.0+16.5° 9467+ 85° 1,236.4+121° 1.31+0.03°
Overall (2nd-5th week)
Control 1293+ 3.0 1752.0+21.8* 1622.7+19.0*° 2,009.1+29.3° 1.24+0.04°
BFM 100 1290+ 1.0 1,701.0+17.9° 1572.0+185" 2,007.6+27.3* 1.28+0.04°
BSM 20 1278+ 2.8 14453+159" 13175+19.7° 1,702.1+22.6° 1.29+0.02°
BFM 100 + BSF 20 1264+ 2.8 1,690.3+18.0° 1,564.0+18.8” 1,812.8+254° 1.16+0.02°
GFM 100 1270+ 31 12053+16.2° 1,0782+11.9" 1826.4+155° 1.70 +0.05*
GSM 20 1287+ 2.9 1597.0+16.5° 1478.3+20.4° 1.869.4+24.6° 127 +0.03°

2 Control, basal diet; BFM100, Fish meal replacing at 100% level with Bacillus sp. inoculated feather meal in the
basal diet; BSM20, Soybean meal replacing at 20% level with Bacillus sp. inoculated feather meal in the basal
diet; BFM100 + BSM20, Soybean meal replacing at 100% level with fish meal and 20% level with Bacillus sp.
inoculated feather meal in the basal diet; GFM100, Fish meal replacing at 100% level with general feather meal
in the basal diet; and GSM20, Soybean meal replacing at 20% level with general feather meal in the basal diet.

47 Means + SD with different superscripts in the same column and growing stages differ significantly(p < 0.05).

7} Z¥z} 1572.09% 1,563.9g°.% %3kom, GFM
1007 1,078.3g2.2 7H4 wkkth(p <0.05). Al
aAFHES hx7-92F BFM 10077} 2,007.6 ~
2,009.1g2. 2 7} wWo] AF 3 o™, BSM 20

T 170219024 71 Sdth(p <0.05). A}
22782 BFM 100+BSM 2077} 11622
71 5k on, GRMTE 170084 713
Sk THp < 0.05).

AtsY FFpotn il ol A
& H]S-(essential amino acid for total amino acid
ratios; ET%)] zlol= A4S AAA7IE= g7t
A Q<9l(Tanaka &, 1995, Kim %, 1999)° & A
53], ET%w Absd] dgrotv] b} vjggrol
ni=ake] Ao A4 G RH=TKStuki<}
Harper, 1962). $HH, ARy whild =3Eo] =
Ak 3 A, wE AARY Bgoh] il

Aot} oo A9 AEAHFHFS A
(Gietzen 5, 1989; lJiang and Gietzen, 1994;
Bellinger &, 1995)a}w, ofn|=ito] EtdH
G ds Fod AedE AARAAFAGY A
gFo] 7+ ~(Kim 5, 1996)31T},

Hoodqte]l Axp grlol uhildes IS
ol =4kl glycine, arginine, leucine, phenyl-
alanine ¥ valine &2 ITHIIAIT -HFe
A gtoln] w-AkQl  histidine, lysine = methionine
o] Al F5Hw, vlEoh] ikl cys-
tinex} glycine o] FHSIEE AR ET%
¢} Fotueskat vl golu] sl 21| 9
Erdor Adsdd AlEAFZ] AT
Ao Az ¥th

Z, Bacillus sp.B& HFA|7] $EEORE ofF
AZFCAA vE2] 2.5%) A Ei= o A&+
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Table 4. Effects of Bacillus sp. inoculated feather meal on the nutrient digestibility of broiler

chicks
Treatments* Dry matter Crude protein Ether extract Organic matter
................................................ (D0) +svvssvsresssassssssinsstsstssisssiisiisssians
Control 73.95+2.43° 57.49 + 4.73° 87.24+1.79° 52.03 +2.30°
BFM 100 77.47 £3.16® 68.50 + 4.57° 92.15 + 0.43% 59.00 + 3.22°
BSM 20 74.87 +1.03° 66.49 + 4.38° 89.37 +0.35% 54.97 +2.83%
BFM 100 + BSF 20 81.46 +0.95° 67.79 + 2.77° 90.11 +1.92® 53.77 +2.86°
GFM 100 73.74+3.02° 67.65 + 4.06% 88.59 +2.07% 52.04 +2.67°
GSM 20 74.65+1.01° 60.42 + 4.34° 88.36 + 1.24% 52.76 + 2.90°

* Control, basal diet; BFM100, Fish meal replacing at 100% level with Bacillus sp. inoculated feather meal in the
basal diet; BSM20, Soybean meal replacing at 20% level with Bacillus sp. inoculated feather meal in the basal
diet; BFM100 + BSM20, Soybean meal replacing at 100% level with fish meal and 20% level with Bacillus sp.
inoculated feather meal in the basal diet; GFM100, Fish meal replacing at 100% level with general feather meal
in the basal diet; and GSM20, Soybean meal replacing at 20% level with general feather meal in the basal diet.

4~ Means + SD with different superscripts in the same column differ significantly(p < 0.05).
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Table 5. Effects of Bacillus sp. inoculated feather meal on hydrogen sulfide and methane

gases from the broiler feces

th th
Treatments™ 3 week 5~ week
H,S CH, H,S CH,
......................................... (ppm)

Control 154+1.7° 162.3+ 3.4° 235+6.5° 208.3+16.5
BFM 100 11.7 +1.4° 87.5+104° 249+52° 180.4 + 15.9
BSM 20 27.1+3.1° 1167+ 85° 389+7.9° 186.7+12.8
BFM 100 + BSM 20 85+05 125.0 + 10.6° 20.1+8.4° 200.9+15.1
GFM 100 71+16° 625+ 9.0° 58.2 + 6.6° 195.4 + 13.4
GSM 20 25.1+3.4° 162.5 +10.7% 62.4+6.9° 200.4 +14.5

* Control, basal diet; BFM100, Fish meal replacing at 100% level with Bacillus sp. inoculated feather meal in the
basal diet; BSM20, Soybean meal replacing at 20% level with Bacillus sp. inoculated feather meal in the basal
diet; BFM100 + BSM20, Soybean meal replacing at 100% level with fish meal and 20% level with Bacillus sp.
inoculated feather meal in the basal diet; GFM100, Fish meal replacing at 100% level with general feather meal
in the basal diet; and GSM20, Soybean meal replacing at 20% level with general feather meal in the basal diet.

a9 Means + SD with different superscripts in the same column differ significantly(p < 0.05).
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Table 6. Effects of feeding the Bacillus sp. inoculated feather meal on economic efficiency in

the broiler chickens

Treatments™
Item BFM 100 +
Control BFM 100 BSM 20 BSM 20 GFM 100 GSM 20
Feed intake (g)
Grower 769.0 670.8 576.3 774.6 633.0 694.0
Finisher 1,240.0 1,142.0 1,250.1 1,233.0 1,069.1 1,236.4
Feed cost** (won)
Grower 265 227 192 261 216 259
Finisher 412 374 410 400 352 396
Overall 677 601 602 661 568 655
Weight gain (g)
Grower 644.0 529.7 411.6 606.0 499.5 521.6
Finisher 978.7 1,034.3 666.6 966.0 818.0 946.7
Overall 1,622.7 1,564.0 1,078.2 1,572.0 1,3175 1,478.3
Total cost/Total gain (won/kg)
417 384 558 421 431 443
Index 100 92.1 133.8 101.0 103.4 106.2

* Control, basal diet; BFM100, Fish meal replacing at 100% level with Bacillus sp. inoculated feather meal in
the basal diet; BSM20, Soybean meal replacing at 20% level with Bacillus sp. inoculated feather meal in the
basal diet; BFM100 + BSM20, Soybean meal replacing at 100% level with fish meal and 20% level with
Bacillus sp. inoculated feather meal in the basal diet; GFM100, Fish meal replacing at 100% level with general
feather meal in the basal diet; and GSM20, Soybean meal replacing at 20% level with general feather meal in

the basal diet.

** Feed cost: Grower feed(344won/kg), Finisher feed(332won/kg), Soybean meal(260won/kg), Fish meal(520won/kg),
Bio-feather meal(240won/kg), General-feather meal(235won/kg), Broiler meat(950won/kg).

(KFIA, 2002).
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