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8 ¢ B A9 Ent BEHERYE B3 Bacillus subtlis?] 259 B3 AHAAE -85t A
X9 REAIRZL AFA] A, AR 9 AR dHAT uxe 2YE ZAFeE Aot At
A 240012 E 479 HEFE FESt] A e] WAt A ARTes dERT, EHEYEAR
0.3, 0.5% (FECF3, FECF5), 494l 0.2% (CP)2 FEstrt. Adshg2 Atz E 4FAT dx+
o} Blwd u] FECF AgFE {95t &gtou CP A7 zpol7b gigith 2964, F4%7, =t
HAE, G 24 d s zolls tixgel HlwE w) FECF A237F S7kstgl oy CP A+
o zpol= glolth. ARt n-3 &2 tixyet vlwg o FECF A2]+7} £3kouy n-6/n-3 Hl-&2
weorom CP AHaFete] atole gtk Al AlojA 547 WA & ol dhgERe e}
v W& uf CPe} FECF Ag]+#7} wsieh

FAo] : KA, Kk, AEEE, n-6/n-3 ¢FELo}

Abstract : The aim of this study was to investigate the effects of fermented earthworm cast feed
prepared with three complexed probiotics containing Bacillus subtilis separated from the earthworm
casts, on egg production, egg quality and odor removal from poultry house. A total of 240 laying
hens were divided into 4 treatments and completely randomized. Experimental groups were divided
into control, 0.3 to 0.5% (fermented earthworm cast feed FECF3, FECF5) and 0.2% commercial
probiotics (CP). The egg production rate was significantly higher in the FECF groups compared to
the control group fed the normal feed, but there was no difference in the CP group. Haugh units,
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egg shell thickness, breaking strength, egg yolk index and albumen height were increased in FECF
groups compared to control but not in CP group. The n—3 content of eggs was higher in the
FECF groups than in the control group, while the n-6/n-3 ratio was lower and there was no
difference from the CP group. Ammonia production was lower in the CP and FECF groups
compared to the control group after 5 days storage at room temperature to poultry feces.
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Table 1. Chemical composition and formula of
experimental diets for laying hens

Ingredients %
Yellow corn 58.86
Soybean oil meal 16.80
Distillers dried grains with 410
solubles (HP-DDGS) '
Feather meal 3.20
Rapeseed oil meal 2.00
Wheat bran 3.00
Tallow 1.00
Limestone 9.70
Salt 0.25
Shell powder 0.50
Calcium phosphotate monobasic ~ 0.40
Vit-min mix" 0.10
Methionine 0.09
Total 100
Chemical composition, %

Moisture 10.83
Crude protein 17.88
Crude fat 4.12
Crude fiber 2.94
Crude ash 13.17
Calcium 4.01
Available phosphorous 0.31
Lysine 0.75
Methionine 0.38
Methionine+Cystine 0.68
Metabolizable energy (ME),

keal/kg 2,750

USupplement/kg of diet: vit. A, 10,000 KIU:
vit. D3, 3,500 KIU; vit. E, 15.0 KIU; vit. K3,
2,000 mg; vit. B1, 1,500 mg; vit. B2, 5,000
mg; vit. B6, 3,000 mg; vit. Bl12, 20 mg;
niacin, 25,000 mg; pantothenic acid, 6,000
mg; folic acid, 500 mg; biotin, 50 mg; Cu,
9,000 mg; 1, 1,500 mg; Mn, 80,000 mg; Zn,
80,000 mg; Se, 250 mg; Fe, 50,000 mg; Co,
100 mg.

2.3, g xga =Y
Aol Agat 2448 24571 fAsiA 30

d AR FE ATE HopA 109 Aoz
Zt AEae 107048 o2 At Alde]
AEL 42 ARCRRE Eg 3} 5 g& =
st 97180 (chloroform : methanol=2:1) 200
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Table 2. Growth performance of laying hens fed fermented earthworm cast feed during 51 to 56

weeks
[tems C CP FECF3 FECF5
Egg production, % 81.67£5.01°  89.33+4.23°"  91.67+3.64°  92.00%2.78"
Feed intake, g/head/day  102.9+6.81° 144.6+4.05* 144.7+£5.01* 147.8+6.55*

C (control), CP (commercial probiotics 0.2%), FEFD3 (fermented earthworm cast feed 0.3%),
FECF5 (fermented—cast diet 0.5%). *’Mean values+standard errors. “°p<0.05.
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Fig. 1. Changes in

egg yolk color by
fermented earthworm cast feed. C

(control), FECF3 (fermented
earthworm cast feed 0.3%), FECF5
(fermented  earthworm  cast feed
0.5%), CP (commercial probiotics

0.2%).

Table 3. Changes in egg quality in laying hens fed fermented earthworm cast feed during 51 to

56 weeks
Items C CP FECF3 FECE5
Egg weight, g 67.52+3.77 67.57+4.03 67.38+2.72 67.48+3.01
Haugh unit (HU) 92.52+1.10 93.08+0.93" 94.09 +0.78* 94.17+1.13°
igffhen thickness, 0.37+0.07° 0.40+0.06 0.45+0.08" 0.46+0.05°
Breaking strength, 3.1140.03" 3.39+0.07° 3.8140.05 3.94+0.06°
kg/cm
Egg yolk index 7.88+0.33 8.01+0.23 9.12+0.18° 9.20+0.20°
Albumin high, mm 8.24+0.03° 9.05+0.05" 9.73+0.07° 9.83+0.02¢

C (control), CP (commercial probiotics 0.2%), FECF3 (fermented earthworm cast feed 0.3%),
FECF5 (fermented—cast diet 0.5%). *’Mean values +standard errors. *>p<0.05.
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Table 4. Fatty acid composition of egg by fermented earthworm cast feed
(% of total fatty acids)

[e]
A=+

Slstol n-6%
Re 4Fe] 4AL B

IV A Ao

=21 =2

Fatty acids C CP FECF3 FECF5
8:0 Octanoic acid 0.03£0.000°  0.43+0.02°"7  0.41+0.002°  0.41+0.003
10:0 Decanoic acid - 0.45+0.004  0.184+0.003  0.03+0.000
12:0 Lauric acid 0.01£0.000  0.09£0.000 0.03£0.000  0.03£0.000
14:0 Myristic acid 0.5240.02®>  0.62+0.007*  0.49+0.02" 0.54+0.09%
16:0 Palmitic acid 25.82+4.12"  27.08+5.04*  24.95+4.76™  23.92+3.28°
16:1n-9 Palmitoleic acid 4.36+0.08" 5.31+0.11° 4.03+0.10° 4.44+0.10°
18:0 Stearic acid 8.87+0.12° 10.42+0.20°  8.93+0.17° 6.51+0.28°
18:1n-9 Oleic acid 45514721  46.49+8.01°  44.64+5.23"  44.47+4.22"
18:2n-6 Linoleic acid 14.30+£2.27°  14.29+3.01°>  14.53+4.33>  17.49+3.21°
18:3n-3 Linolenic acid 0.34+0.02¢ 0.43£0.03¢ 1.46+0.78 1.77£0.32
20:0 Arachidic acid 0.08+£0.000  0.05+0.000 0.03£0.000  0.08+0.000
22:0 Behenic acid 0.02£0.000  0.03£0.000 0.03£0.000  0.03£0.000
22:1 Frucic acid 0.02£0.000  0.06+0.000 0.03£0.000  0.02+0.000
24:0 Lignoceric acid 0.1240.000*  0.13+0.002°  0.25+0.007°  0.25+0.002°
Total 100 100 100 100
Saturated fatty acid 35.47+3.10°  33.42+4.10"  35.31+522°  31.81+4.71°
Unsaturated fatty acid 64.53+4.12°  66.58+5.05°  64.69+4.12°  68.19+4.28
n-6/n-3 ratio 42.06+0.31"  33.23+0.21"  9.95+0.27 9.88+0.18°

C (control), CP (commercial probiotics 0.2%), FECF3 (fermented earthworm cast feed 0.3%),
FECF5 (fermented earthworm cast feed 0.5%). UFA (unsaturated fatty acid), SFA (saturated fatty

acid). "Mean values *standard errors. *>p<0.05.
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CATAL A AT F A Ve 9
duto] Kzt R9lof tfstoe] {oljA

lo =

W
Soo
= ok e

B 30 2 Ml of ML > K

EIPCIE

o
o2

Table 5. Ammonia emission from laying hens feces storage as affected by fermented earthworm

cast feed (ppm)
Days C CP FECF3 FECF5
Initial 1.83+0.53° 1.33+0.47° 0.67+0.55° 0.67+0.72°
1 day 13.67+2.23° 11.00+2.17° 10.00+3.15° 9.67+4.03°
3 days 260.3+18.70° 123.3+22.03 106.0+26.71° 63.33+7.83°
5 days 275.7+43.72° 203.3+38.09° 133.3+£23.17° 86.67+11.77¢

C (control), CP (commercial probiotics 0.2%), FECF3 (fermented earthworm cast feed 0.3%),
FECF5 (fermented earthworm cast feed 0.5%). *’Mean values+standard errors. **“%p<0.05.
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A5kl Q17| ol %ﬁH*ﬂ o] #45 @&}
Aol FofiAlel et FHEEQ HH 24l
S BHlsta 4+ °71*JJJr 7]E‘r a /g gt
12E At AuAe] Ta=se 44E o
FEo| {7142 At z4tont. olg{sh o=
e hTr oA Hedel FA& At
[11,28]. BEHE HgAEE AFHt Ao
Ueht *W gt AN SRt ATt felst
A WolRl olf= HIE o]g wrtFe] dF
g A4 4 k. GolA Ardat F£235}9
T8 Fae Wioln Audat= Wolz|ox A
AL AR AE A T Ande gEs

r N
Lo

2 dozitt= He de ¢uA e Ardoltt
[29]. BEHIE TEARE AHSN 59 EolA
Folgt Aot wobxl d2 W Al FollA
folgt uAdE 7 EotAA A=t FHEA
2rgS yehile Aoz AT 4 QUoil7]. B
A4y EHE IaARE HC’J AbtA o] &2
oo =9 A7 Adstt Al HE T
"37‘17% Foligt A2 S4lo] A HEth= A
AL A TAstaH. 28X or EHE W
A= A7t 279 By W # T2 fATEL

[€)
24 WG5EL BYT FA GYh B ol

A iHﬂ% o]-g-5}od Zﬂﬁi ‘fl—_?&*}

ARZE 4 FAH FHA
*}ovﬁﬂ} AFEHA| 24012 E
47H4 XJEHLE %L‘:‘o}cﬁ ZF A o 60ur| 4
kA9l wix|sHA Ad AT tiRT, 2
HE 2§AlE 0.3%(FECF3), 2HE Wailz
0.5%(FECF5), ¥stddA 0.2%=2 F=st4tt
0 d3-E AeotH ohaat gt

AR e DIAEE YA D

81.67%<t Hlwg wj FECFE Joig A
oA 91.67-92.00% 24 T_Jo}ﬂ] ot}
(p<0.05).

2. AREAL 53], dFA= "xz+ 037
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mmet  H@E o  FECF A3}
0.45-0.46 mm&A o5l Z7lskdrt
(p<0.05).

3. AFO] n-6/n-3 HIE-ES R 42.069} H]
& o FECF XM%U} 9.88-9.952A4 &
OJ5HA ol tHp<0.05).

4, ARE A2oA 597 Hx] & dEYo}
WA (ppm)-2 2T 275.71 H|wE of
FECF AHg77} 86.67-133.324 75.67,
68.56% -F2J5tA HobR tH(p<0.05).

deHoz 99 AFAE o8t AxTH
SRS ARHACNA FofsiFa ARt B4,
AYE 9 A AT mEE dEdie
o7 W,

o

Aol 2

AirstAdHAIE 20169 AT
stad e 1 HEARA (AR ) AR
(C1013238-01-01)9] A|hoz o]Fojfom o
o #AAE EfUch. B¥E dass A3 4
FHRerA AFE FAEAFA (F)FLAtol
© 4 AREetdTa] AL gAE EfYH
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