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Effects of Feeding Mixture of Probiotics and Colistin® on Performance and
Egg Quality in Laying Hens
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ABSTRACT This experiment was conducted to evaluate the dietary effects of mixture of probiotics and colistin on laying
performance, intestinal microflora and egg yolk cholesterol in laying hens. One hundred sixty 50-wk-old Hy-Line Brown layers were
divided into four treatments and fed a commercial diet (Control) or experimental diets containing 0.2% mixture of probiotics or
probiotics and colistin mixture (T1, Bacillus subtilis + Aspergillus oryzae + Lactobacillus plantarum; T2, Bacillus subtilis +
Aspergillus oryzae; T3, Bacillus subtilis + Aspergillus oryzae+colistin) for 8 wk. No significant differences were found in laying
performance and liver weight among the groups. The Haugh unit of treated groups were significantly improved (P<0.05) compared
to that of control, but eggshell qualities were not changed by the treatments. The cecal ammonia concentration was significantly
decreased in both T1 and T3 groups. The number of coli forms in cecal content and feces were significantly reduced in all treated
groups compared to that of Control (P<0.05). The egg yolk cholesterol contents in the groups fed the diet containing mixture of
probiotics and colistin were reduced in comparison with that of Control. In conclusion, dietary supplementation of mixture of
probiotics and colistin improved quality of egg albumen, and reduced the egg cholesterol contents. They also reduced intestinal coli
forms without harmful effects on overall productive and physiological responses in laying hens.

(Key words : probiotics, colistin, yolk cholesterol, cecal ammonia concentration, laying hens)

N B B ATAL] AHgo) B Fabh glrka B sk, Mohan

5(1995, 1996)-2 AHHA| A& Wl Lactobacillus acidophilus, Lac-

FAA = FAAeA 7150 AW oy} A5 5Ho=
o] gxlo] gro}, FHAHEe] YA zHF 9 Zo](Mee, 1984)
o} FAA N WS 7H pute|E]ote] 5 F o8 &
Aol dlFE o] AMge]l g4 9 A|gE A it whEbA] &
A g2 A o2 Yol gle FAA dAA=A
AAel] 3 A7t el 77 s of ko (Rowghani <}
Akbarian, 2007). & ATAE A2 FEI A &
=5 Yepd & e AdE nyEAoln, £ AYaAE
Auke G mAEZ AE g3E o] gdle] A5 Ayl vt
T 2% oFe] nAETS Z3e Aot Timmerman 5

(2004)2 7Faoll A o] &l ARl BleiA 23 o] do] =9d

tobacillus casei, Bifidobacterium vifidum, Aspergillus oryzae<}
Torulopsis2 A 2% &3 ATAE 100 mg/kg®} 150 mg/kg
TR Folohd Aoy 2EY vt HojuA] e F
BAQl A Abeke F7F 9 A N &3 e
woha sk} Tortuero®} Fernandez(1995) % AFHA] AR W)
7 % Lactobacillus acidophilus, Lactobacillus casei(2.3 x 10° cfu/g)
<} =29 Bacillus cereus(10’ cfu/g) 2 Streptococcus faecium
(15x10° cfulg)7} & AeAle] Fole atehA|e] Atehg,
Als &, U 9 dilo] 48 AT ARE B
3FAT

Colistin2 E<2F M1 Bacillus polymyxa var. colistinusel]
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2 colistin®} 28 A o] Al-&o] WM ElA o] Zo]A| 1 Q)

o}, Ao Aol 8ol AutAle] Bl 7=l
Al TR G FeAlol gk A7 AF-gh dxolnh
Colistin-> 13 S/dttel 2H&-at7] wjito] 13 Fdd<l
Lactobacillus plantarum, Bacillus subtillis, Aspergillus oryzae2]
AN T & Al BEARA Q] o] TlEo] B4
Aol ol A o] 8T F S Aol ddErt

upeha] B A= wA Aol Lactobacillus plantarum,
Bacillus subtillis, Aspergillus oryzae % colistin®.2 o] Fo{%]
B3 S Bl o ¢ A 9 B g
el vAE FE 2] S8l dAlsdeh wa g
Wl gE 23 AR dEvel Bae) vXe Jg o
I FA2HE A7 RS W 24

1. SAl S, A 22| & A A=
505 2] Hy-Line Brown 2FHA| 160545 712 xA| 2x=0]
(AH)xE=o](FH) 7} ZH2) 36 x 40 x 42 x 38 cmQl AFebA] 24+

& AlolA] 807l M)+ Arehgt A Fo] FAFSHES
A|gk & Agof| o] &5ttt BT 471 A 2]=+Control, T1, T2
9 T3) 2], A 49hE, vhE g 1054 FAH T 25
b dut AR R ofH] ARSI o, ALR Fol7]et UE
o] ks W R T iR ste] A2 9 A
SFAIA AL, 5L 16L : 8DE B FAISIH oH, 7]
B} Al BeEle g oz JPeix|a A = AR
W] Fsto] AAlEth AlRE SEF-UTFEE 722
alo] thAbellLd#] 2,800 kealkkg¥t 16.1%2] Zgha A Je]w
71eF Y20 FF2 NRC L7-3K1994)0l 237y 3]
SH== 712 AFRE uigste] Control AMRR ARS-SIATE 24

Aol wEt AlSE AR W 0.2% H7kete] e AAl
SFAtH(Table 1).

2. Ay AR
B

AH&-&F Bacillus subtilis(5 x 10%/g), Lactobacillus plantarum

Table 1. Formula and chemical composition of the Control and
experimental diets

Ingredients Control Experimental

(%) (T1, T2, T3)
Corn 65.52 65.32
Lupin seed 4.00 4.00
Soybean meal 13.96 13.96
Rapeseed meal 2.00 2.00
Meat meal 3.00 3.00
Limestone 951 9.51
Dicalcium phosphate 0.55 0.55
Salt 0.25 0.25
Tallow 0.80 0.80
Choline-chloride (50%) 0.08 0.08
DL-met 0.07 0.07
Mineral mix’ 0.10 0.10
Vitamin mix® 0.10 0.10
Phytase 0.06 0.06
Experimental mixture - 0.20

Total 100.00 100.00

Calculated value of basal diet (%)

Dry matter 88.80
Crude protein 16.10
Ether extract 2.95
Crude fiber 3.40
Crude ash 11.97
Ca 3.86
Auvailable P 0.50
Met+Cys 0.65
TMEn (kcal/kg) 2,800

! Control, probiotics and antibiotics free; T1, 0.2% probiotics
(Bacillus subtilis+Aspergillus oryzae+Lactobacillus plantarum);
T2, 0.2% probiotics(Bacillus subtilis+Aspergillus oryzae); T3,
0.2% antibiotics+probiotics(Bacillus subtilis+Aspergillus oryzae+
colistin)

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

* Vitamin mixture provided following nutrients per kg of diet:
vitamin A, 12,000 1U; vitamin Ds, 3,000 IU; vitamin E, 21 IU;
vitamin Ks, 2.4 mg; vitamin B, 1.2mg; vitamin By, 4.8 mg;
vitamin Bs, 2.4 mg; vitamin By, 0.02 mg; niacin, 15 mg; pan-
tothenic acid, 10 mg; folic acid, 0.3 mg.
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(2 x 10°/g) ¢} Aspergillus oryzae(1x10%g), &341<1 colistin(7.0
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York, England). &2t 7= Alge] F4F 3 HS A
FHste] @zt F=A|(Digimatic Micrometer, Series 293~330,
Sk FA1o] A= s ¢
A2 Roche egg yolk color fan(Yolk color fan, Roche, Switzer-
land)2} thze M2 X FASIATE @2t M =& egg shell
color fan(Egg shell color fan, A AN} 23 M=2A ®
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Mitutoyo, Japan)E 53]
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977t AR TR F, 4 AP ToIN KA ATE
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Gas chromatography-§ HZ7] 24 ©] &5 & F4ag ol
3} H&712 38310 chromatorodol] A7 E2]A17] & Ay
24 glo] A AEAA 74 A4 ks
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Folch 5(1957)°] "H & AR&-3ste] Al= Wel Folch &<
(chloroform : methanol = 2: 1, viv)&} W& 35 22 (choleste-
rol acetate 1 mg=- Folch-8 1 mLeoll §3jA17] Z)S do] Al
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A1Z1 ¥ IATRO SCAN(TH-10 TLC/FID analyzer, latro Ltd.)<
o

1g3te] 2t Aol e BAser,

4. A &4

BE dojzl Az tigt FA #4242 Statistical Analysis
System(SAS, 2002)<] General Linear Model(GLM) Program-=-
ol-gato] AABIA T, BT A4S BAK fel At <l
%92 wl Duncan®] ths A% 2 o]-&3to] Hzte] Fold-&
77 51 H(Duncan, 1955).
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AA ] Fole AaAe] 285 ST 237t A
3 3R, Xu 5(2006) %= AHHAl AL U Bacillus subtilis2]
w7t A% FEo R JoAde W AlR ATl o 3
aste 237t BEE o, Hrgh FEdA e 23l F
7¥he 7@ HERIIThaL sileh x| R Mahdavi “5(2005)
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& A AR W Bacillus spp.o] AAIS H7Fe Aol A
Ats AH ) ARR 880 43S RIAA] getha Bast
At} Tortuero$} Fernandez(1995) 2! Nahashon 5-(1994)-2
g3} dgo] frolahl AAE A Busiga, AakE

(2002)= Lactobacillus spp.2] 7} Foi7} AHheS 714
A

s
=
<)

Zohn Huslgieh. 2t v E B9 YFA 9] Ak
AR O 7 A gl 9 nR A Pokthe BaE

Z<= 9)9ltH(Haddadin 5, 1996; Chenz} Chen, 2003).
olAH AbgHAl Atm Ul AtAe] H7tEA vYEelde A
e mAlE dFel ArAtd we e veve 7
7} Hlssle) Jin 5(1998)2 ol Al H7te] mE
Aol A e Geke] Aol A7t F4e] Ao wiEol
2h31 34931, Mahdavi 5(2005)< 10° cfulg ©1/2] A3tA] <]
7ol dgol kel 432 vd F= vk Bag

uh glek

2. 3 H2HE| olx|= EF

A tA| 2} Aspegillus oryzae 2 colistin®] 53 A 7HA19] &
o7F i gl dzb o mjAls Jel] tigk A Ta-
ble 3o WAlSIAT. F2t A=, ¢ FA 9 G n) e
zte] el Qlojxe AT 1t BAA SR fold U=
Apol7h gileh. et dEA 3t Haugh unitell $lojM =
o) ke Akel7h BEHAT. =, d=42 Control 2} T1 *]
2ol A JiAE = ArF #EE 9 31(P<0.05), Haugh unit
< A2 57} Controlel] BIs| frolatAl S7ketAY S7tshe
73 %Fo] Wb THP<0.05).

Tortuero®} Fernandez (1995)= -3t AA|e] Fof &
W Fdol JidE A=, @ f Cast P R WF F=H
ZolM = Zpol7) glslvka slSth. Tortuero®} Fernandez(1995),
Xu 5(2006) = AtAle] Foi7b e FHE AT

Table 2. Effects of feeding mixture of probiotics and colistin on performance and relative weight of liver and spleen in laying hens"?

Control T1 T2 T3
Feed intake (g/hen/day) 1222 +2.61 1232 +1.96 1231 +2.65 126.1 +2.08
Egg production (%) 82.2 +059 825 + 0.68 826 +0.71 83.7 +0.81
Egg weight (g/egg) 65.1 +0.48 65.1 +0.55 650 +0.52 65.1 +0.41
Egg mass 535 +0.52 53.6 +0.55 53.7 +0.61 545 +0.58
Liver (g/100g B.W.) 1.88+0.08 1.8 +£0.07 1.87+0.07 2.08+0.12

! Control, probiotics and antibiotics free; T1, Bacillus subtilis+Aspergillus oryzae+Lactobacillus plantarum; T2, Bacillus subtilis+Aspergillus

oryzae; T3, Bacillus subtilis+Aspergillus oryzae+colistin.
? Mean+SE.
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B33P % shl o, AwA] A7t we vl F4 3t
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Table 3. Effects of feeding mixture of probiotics and colistin on egg quality in laying hens*?

Fael el

Aol

1%(2007)
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3 A7kl Fol7t Wl 2w
"X &= o 3FS- Table

Aoe vemigen

=28 =3} HDL

ekt sk
Fol = A Yol mE Ao}

2 5(2000)2 5A Al W
ZH 2HE =7t &

Al AR
ZHz=HE =9 A3t

Control T1 T2 T3
Eggshell strength (kg/cm?) 3.13+0.06 2.99 +0.60 3.07+£0.06 3.00+0.05
Eggshell thickness (mm/100) 3544 +0.21 34.40+0.24 35.23+0.26 34.35+0.33
Egg shell color (S.C) 31.27+0.48 31.13+0.54 30.72+0.44 31.58 +0.50
Egg yolk color (R.C.F) 7.54 +0.06° 7.49 +053% 7.32+0.04° 7.33+0.05"
Haugh unit 89.25 +0.72° 91.13 +0.67* 91.88 +0.65" 92.23+0.71°

! Control, probiotics and antibiotics free; T1, Bacillus subtilis+Aspergillus oryzae+Lactobacillus plantarum; T2, Bacillus subtilis+Aspergillus

oryzae; T3, Bacillus subtilis+Aspergillus oryzae-+colistin.
? Mean + SE.

" Values with different superscript were significantly differ (P<0.05).

Table 4. Effects of feeding mixture of probiotics and colistin on blood profiles in laying hens"?

Control T1 T2 T3
Total cholesterol (mg/100 mL) 121.38 +10.20 11852 +£11.92 117.47 +£10.84 10252 +£11.86
HDL cholesterol (mg/100 mL) 26.25+ 2.02 2418+ 1.26 2452+ 151 2331+ 113
HDL cholesterol /total-C 0.22+ 0.02 0.21+ 0.02 021+ 0.01 0.24+ 0.02
GOT (U/100 mL) 18387+ 4.61 206.12+ 5.16 198.37 £11.46 187.63+ 4.92
GPT (U/100 mL) 1725+ 1.06 18.01+ 0.92 1756+ 0.42 1717+ 1.32

! Control, probiotics and antibiotics free; T1, Bacillus subtilis+Aspergillus oryzae+Lactobacillus plantarum; T2, Bacillus subtilis+Aspergillus

oryzae; T3, Bacillus subtilis+Aspergillus oryzae+colistin.
? Mean * SE.
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F7 dAqvkar skt Lactobacillus spp.& w1 gk
AFoNME A ZYzHE FFol ol Aidhe
b B = ekin 5, 1998). ol olrt= #F
o] Afolof wpg} W 4 Y& A2 AlRHLE EF
HZo] Aot
<} A= AstAI7]=d 71918 HMohan &, 1995), tHAL
I F AGHAY FH B ES o835t F5E A
7171 wlZo]th(Nelson=} Gilliand, 1984). Abdulrahim 5-(1996)
= ATAS Hrbe AR B4 g R s A
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Z718ted g ) Y 2EHES $ETha Bausich 1
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Zo d% ZU2EE FxolAM Wil vt sk,
GillZ} Guarner(2004)= AT A7} AFEe] 3 2 2EH 22
Astol] Feke n Rtk Ay e e o 3] HEet 2
5 g7 oHoa sk
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S vk &b (Lumeij, 1997), N2 AlR 984
o] & A] A= 9lg A 37} Hth(Diaz, 2003). &% GOT
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Al Aaske A2 UERITHP<0.05). & AldTe B4
L5 Control#}h A 2]=3t o) zfol7t e
Ao 2 Jelytt g, lactic acid bacteriag] 73-% Controlol]
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2 B9] coli forms-S Controlol] )&l 2] 77} 52l 8HA] ot
AHP<0.05) H-& Zdake] #A AT

Yeo2} Kim(1997)2 71l 1A Lactobacillus spp.&] &
oJ= &% urease activityE A7tk 8191, Santoso
5(1999)% S-A <l Bacillus subtillis®] Ho17} %A 4318
7} o] 835 o Ao wjdFS AAaAFI o2 dRL o}
o] M S Fole AL dvkar skl Azl 5(2005)
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[QR=
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Table 5. Effects of feeding mixture of probiotics and colistin on intestinal ammonia concentrations, cecal and fecal microflora in laying

hens"?
Control T1 T2 T3
----------- pg/mb —---mmememe
Ammonia concentration 1.24 +0.03* 0.97 +0.01° 1.20 +0.02* 0.95+0.05°
----------- log cfulg -----------
Cecal microflora
Total microbes 8.33+0.11 8.42+0.15 8.88 £0.04 8.30+0.11
Lactic acid bacteria 8.44+0.41 9.11+0.20 9.22+0.23 8.77+0.29
Coli forms 6.30+0.15" 5.81+0.17° 6.33+0.12° 553+0.17°
Fecal microflora
Total microbes 6.95+0.15 6.82+0.14 7.00+0.14 7.28+0.13
Lactic acid bacteria 7.10+0.14 752+0.11 7.47+0.13 7.53+£0.15
Coli forms 5.66 +0.13" 5.12+0.14" 531+0.16® 4.80 £0.16°

! Control, probiotics and antibiotics free; T1, Bacillus subtilis+Aspergillus oryzae+Lactobacillus plantarum; T2, Bacillus subtilis+Aspergillus

oryzae; T3, Bacillus subtilis+Aspergillus oryzae+colistin.
? Mean + SE.

8¢ Values with different superscript were significantly differ (P<0.05).
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o Falle] gt dadvks v AT A3t )
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Table 6. Effects of feeding mixture of probiotics and colistin on the concentrations of various lipid fractions of egg yolk'’

Control T2 T3
------- mg/g egg yolk----------
4 weeks
Cholesterol 13.82 +0.82° 11.86 +1.30® 12.81+0.24° 10.43 +0.35"
Triacylglycerol 197.2 +3.73 1905 +7.47 195.8 +8.36 1986 +7.36
Phospholipid 7756 +5.36 78.71+4.11 78.19+2.84 79.85+ 2.66
8 weeks
Cholesterol 13.29+0.38" 11.77+0.31° 12.16 +0.30° 11.78 +051°
Triacylglycerol 2101 +6.27 194.40 +4.20 201.38 +5.47 199.5+4.46
Phospholipid 81.01+2.78 80.16 + 3.47 80.46 +2.11 82.21+2.87

! Control, probiotics and antibiotics free; T1, Bacillus subtilis+Aspergillus oryzae+Lactobacillus plantarum; T2, Bacillus subtilis+Aspergillus

oryzae; T3, Bacillus subtilis+Aspergillus oryzae-+colistin.
% Mean + SE.

> Values with different superscript were significantly differ (P<0.05).
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