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wavaamstaanllslulefnsiu (Bactosac-P) Aoilszans,mn
MIkan iy nazneammesealuasalilnly

Effects of dietary multi-probiotic (Bactosac-P) supplementation on
the performance, egg quality and blood cholesterol of laying hens

aa %* £% o d
asgan Astianlnena”, weass i, 1naAs1 S1nasal naz e susan’

Srisuda Sirilaophaisan'*, Pongsathorn Gunun!, Kassara Ampaporn' and Nattaya Banglab?

UNAnsa: miﬁnmﬂ%@ﬁﬁf’fmqﬂi:mﬁlﬂ'ﬂﬁnmwmmmim?uiﬂﬂui@ﬁﬂmu (Bactosac-P) 1181113 Aeaanssnue
nanan ANl wazseAuaaaamesestulildaiaiug 84109193 (ISA Brown) a1y 21-32 dilanyf anuau
120 fn wiveenilu 3 ngue ax 4 %’1‘] az 10 Fa anguEuNIAseskuLguanysnl winllslulesnsnluanms
3 52U e 0 (NguAILAN), 0.5 waz 1.0 Alaniu/mu uaniamasaswudn nssnldslulesnsmuluamnsiinasie
aussannnsan Taur nandnle thurnle wazsnalauansnsiuednedifod Ayneadfuazfisduuuuiy
unas (linear, P<0.05) ieiSauiisnfunguaiuny uaziinasenmninwld ldun Arasudesininizaesld
LLmﬁiNﬁu@ﬂNﬁﬁm‘?ﬂﬁﬁymmﬁﬁLL@szﬁm%umeﬁuLzﬁ”WN (linear, P<0.05) yenanigaa L Funng
paladlRasan, lnsnamalss uazdnmdiurasuinnanaaiaanmalsiassaaninlas ludananasnuseiu
1a9n3iasNTUsTulefn (inear, P<0.05) annisnaaesagiladinisasnlusiulafinsausesu 1.0 Alaniu/siu vinlu
ANTIOULNTNAR @mmwimﬁluﬁu SLALABLAALADTOR LUABARARNS Ltmﬁunﬂumwamiﬂjammﬁﬁzﬁm
Ardany: Inld, Tslulesin, anssouznisudn, gunwld, Aeaainesea

ABSTRACT: The objective of this study was to determine the effects of multi-probiotic (Bactosac-P) on performance,
egg quality and cholesterol in laying hens during a 21-32 wk of age. For the samples, a total of 120 Isa Brown laying
hens were divided into 3 treatment groups. Each treatment consisted of four replicates of ten each. The experiment
was Completely Randomized Design (CRD). Probiotic was supplemented at the levels of 0 (control), 0.5 and 1.0
kg/ton in the diets. The results revealed that dietary multi-probiotic supplementation could improve linear egg
production, egg weight and egg mass significantly (P<0.05) when compared with the control. Moreover, specific
gravity of egg was linearly improved by probiotic supplementation (P<0.05). However, levels of blood cholesterol,
triglyceride and heterophil/lymphocyte ratio were significantly lower in multi-probiotic treatment than control.
In conclusion, dietary supplementation of multi-probiotoc at 1.0 kg/ton can be improved (P<0.05) in hen performance,
egg quality, decreased blood cholesterol and feed cost per dozen.

Keywords: Laying hen, Probiotic, Performance, Egg quality, Cholesterol
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ansdsndauzvizaldsluledin (probiotics)
duinguinluensdng ua@uve derilufidu
dslamdlaidaniuameifaavionan doatlfulgs
AMANTALAZANARAAUNTL LUNILALEINT
T munzan aadudselaniuanlunisiiiy
Usz@nsamnisnan wazinlidnddganing
(@l91, 2547) luilaqiiulaiauidaaasindds
wanavitusee1udn llsluleAnanunso iy
1sv@nsnnuananla (Nahashon et al., 1994
Tortuero and Fernandez, 1995; Abdulrahim et al.,
1996) Ywmiinla (Nahashon et al., 1994: Davis and
Anderson, 2002) LL@:@MﬂWW‘H‘NH (Mohan et al.,
1995: Ramasamy et al., 2009) lulrla wanannii
FafinnsAnenlugninuindendidlaanuieden
(Mikulski et al., 2012) 3UTINIAATEAY
Aalnanasealudsy (Haddadin et al., 1996:
Kurtoglu et al., 2004; Mahdavi et al., 2005) N9
mu@uaﬁuﬁﬁﬁﬂﬁlﬁmimsl,ui:uuwwﬁummi
¥amas (Yu et al., 2008; Choe et al., 2012) uay
WuannserunNANIU (Koenen et al., 2004;
Zhang et al., 2012) urednglsinnu nnsAnETRSE
el lslleRAnfianannqdunidife o
\Aen (mono) vidavanesdia (mult) sadustiad
(species) 9138 A1la (genus) R (Timmerman
etal., 2004) lafidaIauauuslng Sanders and Veld
(1999) drnragiuldslulefnidsznandas
ﬂauvﬁ‘ﬂ’ﬁﬁmﬁwmnumamﬂﬁuﬁ' (multistrain)
wazaldd (multispecies) auvin LT s a@vEnnd
geinnnsldlslulednifesniiaiien esann
pougsiTRawnsAdeslullslotefnuazanaig
A9AARBIALNIUNAARITRY Mountzouris et al.
(2007) AAnwisaluliide Taeldtlsluledn
4 wiin Usznausiog Lactobacillus 2 @18Wug

Bifidobacterium 1 mmﬁuﬁf WaE Pediococcus 1
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aneiug Seldnaiieuwinenyfiauzeslaangdiu
(availamycin)

lalifluanmnsldsiusagnndntushiuaiin
G ﬁu?‘lﬁm%uﬂixmuﬁmﬁumnﬁumﬂ 140 Wav/
AWl 1w 170 Wavawdl denaldniusasnisld
Irigeiu faiumsideeseilfiingUsrasfiednm
nua1e4n171tldslulemngan (Bactosac-P)
Sesznaudanqdunie Bacilus acidophilus,
Lactobacillus plantarum, Bacillus subtilis, Bacillus
licheniformis, Pediococcus pentosaceus LATEA
Saccharomyces cerevisiae \&3ulua 11968
Use@nBnnnsudan aounnll uazpelaainesea
ludenraslild ieiduuuamslunisandismunis
NAR L

A8N1sANE

AnsuarasnagInllslulafngaunianigén
wualAugAN (BACTOSAC-P; K.M.P.Biotech
Co., Ltd) Uszneusnuq@aunsd Lactobacillus
acidophilus, Lactobacillus plantarum, Bacillus
subtilis, Bacillus licheniformis, Streptococcus
faecium unaustinay 1.0 x 10" cfu/kg, Pediococcus
pentosaceus LA vEasf Saccharomyces cerevisiae
Bunuaiinae 1.0 x 10° cfu/kg w@inluavnslnl

v &

g 811191913 (1ISA Brown) 818 21 Alanif Auau
120 69 wikansmeaeseanidu 3 nqu-az 40 fa &9
nquilsznauday 4 4178z 10 6 TnaFuiaedlild
a1fieny 17 el iiefiuenmnsniugu (@ms
o =3 3 IS n“d‘ ¥ =< o 5
A15231n19n1367) ANTVLUANGBINTANE A9l
VINLNUAT 1 gRIaNnIInugIu
a rall dil/ a a
VENLUATN 2 gasensiugasnilsluledin
0.5 Alanfu/Fiu a3
S & - -
ViENLUAN 3 gesaminsiiugiaduidsluledn

1.0 AtanFu/AL 811NT
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msiiudayauaziiuiindaya
Tufinanssauznisuanaeslasouslieny
21 duandf wiveeniilu 3 499 (period) davaz
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ANNNENANNNE (specific gravity) taanisassla
Turinin@e (Thompson andHamilton, 1982),
prugeldanadieiiundiuanidn Haugh Unit,
dvinldua (yolk weight), @lauma (yolk color)
Tael4Wadlen, snuiinilaenla (eggshell weight)
uazAEuwlaanta (eggshell thickness) guii
Fratihadenlivianuusas 4 f Wansudiland
qavine (12) 289n19MAaas tatlaziaanln
3ndn (wing vein) FRaz 2 Na. atinunda
AN N LD ARALAIS ALY (hematocrit,
Hct) Awdinlaanies (red blood cell; RBC) ANLA
WAAU19 (white blood cell; WBC) LImLaan117
gipannalsia (heterophil, H) wasanlndast
(lymphocyte, L) el dadau H/L Ratio
vhasuliAnseyt Arpaiagimesan (cholesterol)
wazlnsnaelss (triglyceride) en enzymatic

colorimetric test (CHOD-PAP method)

N53ATIzUtaya

ideyanidiaizvinanlslsau (ANOVA)
FAINLNWNINAABI L LLANANY TS LAz Ty
AYULANFANITEMTI AR YINIIUR FeAE
Orthogonal Polynomial Taaldldsunsunieais
SAS V.9.0 (SAS, 2002)

NANISANBILAZIANTO]

uawaaanisiasullsluladnluaruslnlisa
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raraannadulislulaAnmnluevns sy
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(Table 1) WU HALAR b viwin1a waale Seanu
WANANNAWIUNINATH (P<0.05) wUUWEWAT
(linear) Lﬁmﬂ?ﬁmﬁﬂuﬁumjmmm@?u (AYLIAN)
T80 AT 29-32 LAYAREATLEZNIINARD
(21-32) Tnsinnagsulelslulamndisedn 1.0 Alanday
TGRMRh ﬁm'ﬂqqﬁlzj;m e msing waz
UssAnBnmnnsulaeuensns lundazsvazaadln
lannngunismaaedlaiinnuuanseiunieais
(P>0.05) nhawanldslulamnsaninl#aruanlnld
femnaiaeerenngeiuiden feudouiulil
nzjuﬁisim?m nanmaaeslunie denadesiL
UNAABIT Mikulski et al. (2012) w@3nTalslulasn
Pediococcus acidilactici 91UNAARAIUA
Abdelgader et al. (2013) w@3nltlslulefn Bacillus
subtilis wazdyauluamslila (Lohmann White)
8¢ 64-75 4UA19T 9 1UNAREITRY Xu et al. (2006)
L&33 B. subtilis 41MUNAABI1IAY Haddadin et al.
(1996) 1az Mohammadian et al. (2013) \&3u
Lactobacill spp. Nuannlianssausnsilanan
saslildumnsnsainnguacunn (P<0.05) atndls
Anuidnidaranavinu nudnnisasuisluledn
ﬁﬂﬁ‘zwﬂ‘uﬁ")ﬂ Pediococcus acidilactici,
Lactobacillus uway Bacillus laifluasanisifia
nanan laln (Mikulski et al., 2012; Kalavathy et al.,
2003; Davis and Anderson, 2002) Genslfinanan
aiReadaaiuBunnians iyl freandany uay
Tdsiu Tnegasenmszesnimmaaedlunienlald
2111941152314 AT AT NNGNNINARDY i
W lAFunasaunasldsiuvinfunsaninaau
Faannsvedlile uiReidfde n1sgadalngus
e lindslanifesaniouazqanim I
tslulesn 1eun Lactobacillus sp., Bacillus sp.
WAL Pediococcus pentosaceus AEauadly dos
Snnannataasqauristnaluniafiueims uay
LﬁmmnuﬂﬁumnmzﬁmLﬁlﬂum\iLﬁummiﬁu
qaunEdnalsalaaaiensn Feardnluszwinenns
WAL ingsnasaan wANilunga-ag (pH)
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PRIITULNIAUBIMNITNARAST Huadudeniaiasty  inlidndainnndesuazgainansenmslieig
a a o g dl ' ' & <3 :dl IS a2 a ] M
199qaunsnguilinunsawasiiulnwsednd  Hnnuacilsz@nsnin denalililduansanssous
wananidinliiiaannuandennivinizansia  nsliuan@n laatngeagn taun nananld wazi
o @ c a; 1 =< o nai ! ! ai 1= a a
nsvineueadulsl (enzyme) Ndoulnauzas  winlangandnguilaidiniadsuiislulesin

Table 1 Effects of multi-probiotic supplementation on egg production of laying hens

[tems Control Probiotic (kg/ton) P-value
0.5 1.0 SEM Linear Quadratic
Egg production (%)
wk 21 to 24 92.32 92.32 93.39 1.389  0.600 0.761
wk 25 to 28 90.54 91.70 93.48 1.062  0.081 0.816
wk 29 to 32 89.93° 92.59% 94.91° 0.947  0.005 0.888
wk 21 to 32 90.93° 92.20% 93.93° 0.801 0.027 0.824
Egg weight (g)
wk 21 to 24 54.27 54.71 54.83 0.5656  0.504 0.818
wk 25 to 28 54.31° 55.05% 55.31° 0.2455  0.018 0.448
wk 29 to 32 54.37 55.19 55.32 0.3621  0.097 0.455
wk 21 to 32 54.32° 54.98% 55.15° 02131  0.022 0.368

Feed intake (g/b/d)

wk 21 to 24 108.48 108.30 109.20 1556  0.113 0.252
wk 25 to 28 119.82 120.80 119.29 0.769  0.971 0.568
wk 29 to 32 120.89 121.16 119.11 0.833  0.635 0.649
wk 21 to 32 116.40 116.76 115.86 0.567  0.204 0.137
Egg mass (g/b/d)
wk 21 to 24 50.10 50.53 51.21 1.065  0.483 0.927
wk 25 to 28 49.17° 50.48% 51.70° 0.642  0.021 0.961
wk 29 to 32 48.92° 51.09% 52.50° 0.556  0.001 0.576
wk 21 to 32 49.39° 50.70% 51.80° 0.510  0.009 0.873

Feed conversion ratio

wk 21 to 24 2.000 1.980 1.992 0.041 0.906 0.752
wk 25 to 28 2.206 2.194 2.157 0.017 0.076 0.560
wk 29 to 32 2.224 2.195 2.153 0.022 0.045 0.813
wk 21 to 32 2.143 2.124 2.101 0.018 0.133 0.943
Survival (%)
wk 21 to 24 100.00 97.50 100.00 1.443 1.000 0.191
wk 25 to 28 97.50 100.00 100.00 1.443 0.252 0.497
wk 29 to 32 97.50 100.00 97.50 2.041 1.000 0.343
wk 21 to 32 98.34 99.17 99.17 0.878 0.519 0.708

““ Means with different superscripts within the same row differ significantly (P<0.05)



KHON KAEN AGR. J. 43 (2) : 229-238 (2015).

uaaaanisiasullsluladnluaruislnlisa
AMMWla
navasnisasnllslulesnsausenninwla
(Table 2) wudn Tuslulemnsuluinanssnusasn
Haugh Unit azuuu@ldues anuvnaealaentd
dveinldund waztnvendentd (P>0.05) aINt31
AAudszaaslaRtianLLAnAailim
40A (P<0.05) Lﬁ@ﬂﬁﬂﬂﬁﬂﬂﬁun@umuau 1unn3
NARBIFANYT 21-24, 29-32 UATARDATTEIZIIAN
ngnAaad 21-32 a1 ANAINNANRNINIY
AFUatna Lﬂuﬁq%f‘im@mmwmqmﬁ@ﬂw (egg shell
quality) ANFUNIY (shell strength) vaaitlaanta
(Holder and Bradford, 1979) a1NN1sNssknn
Faanarin AN sLANEa (crack) lugzndnanng
IUFIONNTLARDUENE FIANAINNTIAINN LT
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nTafARUMIUNINTNTaqAWYEIRNG ArEAAY
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e wazdedanfaengnmniuinela Tiunuds
T Fetladudndyiiinansznusiegnnwle Téun
angniaiuinenle, angln, Tnruzaesennis,
an1nuandaN Lazlem (Farhad and Fariba, 2011)
NUNAREIATILERAARETLINUNARE 1184 Balevi
et al., 2001 uifiTdslulefnazanunsoifia
dszAnsnmnisdesuazgadninauzuaviiuax
@mﬁmmLﬂumm—m\imﬂmwumqlﬁummi%'\1
hulaslemirasdnd wafddinanetiaseiianad]
narenITwanseantadlsy@nsninaesilslulesin
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Tlslulafnsauassduanentsld (Mikulski et al.,
2012) Aan1 1IN AAAINNLANA19N19ED R
wreg19lsinnun nsnaaesdsnldsluledn
Pediococcus acidilactici (Mikulski et al., 2012)
Bacillus subtilis (Abdelgader et al., 2013) Tuenung
Inle Auainldanininlauanseaiulunieada
(P<0.05) walunamaaesnsail uanimmaaedl
wwaltiiumun il ldun Haugh Unit viudn
T dminudente wazauvulaenty
fenguiainluslulefnasiidndananngauile
Winuifeufunguitladldiasulsiuledn
A1 Haugh Unit Lﬂumﬁﬁwmmmnmmm@qw
gafutmenla Fegnansatanienauanluives
14l laignunnmAazilA Haugh Unit 72-100 (Keener
et al., 2006) uazldngnifulduuazinltaug
194199128094 WA ENAR0IATILE LA
Haugh Unit azlaifiaanauansneaiulunieadia we
nsigEulslulendlusa tiudfisen Haugh Unit 19
zgq%ummzﬁwmmim?miﬂﬂui@ﬁﬂ fimin
waenldwazainuvuizeadaentalidineu
wANFA1NALlUNNeaDR (P>0.05) wARwualENANg
Wintureaianindenladluynszazaasnis
naaea llslulafndaeminly pH anfias aadaasa
ma@m%uuéﬁmme%ﬂmmzm'ﬁm%'m iy
fasanie @redldwasluinanuuanstafulunig
77 (P>0.05) iasannnalnnisifndaeslauneay
FeaNs9ATRYTia xanthophylls liudauilsenat e
1§5unna1nas uazlunnmeaesnssildanmns
gaaipeaii Aresldunaslidfiaonuunnsiiaii
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Table 2 Effects of multi-probiotic supplementation on egg quality of laying hens

[tems Control Probiotic (kg/ton) P-value
0.5 1.0 SEM Linear  Quadratic
Haugh Unit
wk 21 to 24 92.18 92.32 92.49 1.204 0.861 0.993
wk 25 to 28 92.68 92.95 93.77 0.718 0.310 0.763
wk 29 to 32 93.45 93.71 94.45 0.423 0.293 0.773
wk 21 to 32 92.77 92.99 93.57 0.458 0.247 0.761
Yolk color
wk 21 to 24 13.00 13.00 13.00 0.155 0.991 0.985
wk 25 to 28 12.47 12.47 12.44 0.095 0.842 0.908
wk 29 to 32 11.97 11.97 12.02 0.110 0.743 0.850
wk 21 to 32 12.48 12.48 12.49 0.092 0.955 0.957

Eggshell thickness (mm)

wk 21 to 24 0.348 0.346
wk 25 to 28 0.391 0.390
wk 29 to 32 0.371 0.369
wk 21 to 32 0.370 0.368
Specific gravity
wk 21 to 24 1.081° 1.058%
wk 25 to 28 1.062 1.062
wk 29 to 32 1.088° 1.062%°
wk 21 to 32 1.077° 1.061%°
Yolk weight (g)
wk 21 to 24 13.05 13.41
wk 25 to 28 14.85 14.89
wk 29 to 32 14.25 14.41
wk 21 to 32 14.05 14.24
Eggshell weigh (g)
wk 2110 24 6.56 6.79
wk 25 to 28 7.31 7.32
wk 29 to 32 6.99 6.93
wk 21 to 32 6.95 6.98

0.344 0.008 0.787 0.990
0.393 0.009 0.852 0.863
0.371 0.006 0.977 0.854
0.369 0.004 0.969 0.839
1.047° 0.008 0.016 0.560
1.058 0.008 0.755 0.797
1.056° 0.010 0.042 0.421
1.053° 0.005 0.006 0.431
13.46 0.186 0.148 0.506
14.93 0.170 0.754 0.995
14.49 0.296 0.588 0.909
14.29 0.144 0.263 0.715
6.56 0.147 0.991 0.236
7.52 0.086 0.122 0.384
6.98 0.199 0.972 0.540
7.02 0.104 0.658 0.977

“° Means with different superscripts within the same row differ significantly (P<0.05)

naraIn1siasnldsluladnluaruisinladsa
AuNUMsNAanlaln
o a Mo oA =
FununsuaslaliideAninaaanimaaes
(&R 21-32) wudrea1unslunise@nla 1 i
Fauuwans1aiulunieada (P<0.05) NI3La3H

Tuslulednsanluenuisnszady 1.0 Alaniu/mu
oy I
AiunuAIngaLaFaunauiunguAL A
(24.27 vs 25.22 un/ld 1 Ta) fangnsly Table 3
petiunadsnldsluleAnanunsnansiununisuas
16 0.95 un/ld 1 Tua
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Table 3 Effects of multi-probiotic supplementation on feed cost per dozen eggs (wk 21 to 32).
[tems Control Probiotic (kg/ton) P-value
0.5 1.0 SEM Linear  Quadratic
Egg production (%) 90.93° 92.20% 93.93° 0.801 0.027 0.824
Feed intake (g) 116.40 116.76 115.86 0.567 0.204 0.137
Feed/dozen egg (kg) 1.54° 1.52% 1.48° 0.015  0.035 0.644
Feed cost (bath/kg) 16.00 16.45 16.70 - - -
Feed cost/dozen egg (bath) ~ 25.22° 24.93%® 24.27° 0.247  0.024 0.570
“¢ Means with different superscripts within the same row differ significantly (P<0.05)
uaraansid@suldsluladnluatmnsinldsas  1989) TnevinldudarUnfvesdndtnidAsymdng

Tasinane
NAN1TATIAILATIZW AN LA TNANENRILARA
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y o e d oy
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(glucocorticoid) AziANAWY (Jain, 1993) TanIs
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¥ v 2 X A e oA
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v ey e X o4 .
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x4, v nve o Y
2 a9 dnSlASURUF1AINANINLIARDN
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wWanuwlasaninuanden gouugil 1o9uas ang
Yoo . o e X
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fialA BnlddunanmalsNad it uLaa1WIu
aulviderianaa InetnfiAn H/L Ratio axilANgeau
ANNTTALLRIANNLATEATLAATWANE TuF 19N
(Gross and Siegel, 1986; McFarlane and Curtis,

0.30-0.57 (Jain, 1993)
AaLadIABTaR TN uansaaduluntg
Fuameiaesluy ainesess AATUA LaznIATNA
Feflnnadn Ay lusmunsediueedleilusranng
yanannbealuasdlsznauaadlallllsiiy
(lipoprotein) a1AsN9) Lﬁlﬂﬁwm@‘mméwmﬂ
(yrydew, 2546) laiinfdleaiadinoseastiszunn
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&5 19°] ﬂmzmme@@zﬁ'quuﬁwméwﬂ’mgﬂ
FURATLTiFy doufimaeldunainanmns wifen
patadimeseaTiuansiit s lamiassnnelnen i
ma%«ﬁumma@ﬁuum:mﬁqmw?{zﬁﬁﬁrﬂu
FaNEMANLTiA WAnNNslATUABLARINTRAATN
pnsuniiull azdanann lissiumnandinesen
iuLﬁﬂm@;q%u FatlhiAnnisanaznaumaNe
waaniaan uaziinlsaduiaengasuiazlisaviola
Fauwmmilnisnanlafidaenaneseaniaaiy
wuamnavislumsfinnstzineld aonuduiug
10972 AUARLARIneTea il unsiuARIdIAB TR
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(Murata et al., 2003) 3¥UABLAZLADIRA LT
Auauiadareandln Lasnadaauinu n1san
NawuluaImIIaIgINTDanARLAZLABTEA L1l
16 wirpuiAsafuiandnsnisldvadlisae
nndsnldsluledninldilsunnraaainases
luRenanaY LANFI9AINNGNALANELNHTE
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189 Mahdavi et al. (2005) w@3u1uslulesa Bacillus
subtilis Wax Bacillus licheniformis luanunglalal
a1¢ 28-39 a9k wanainil Fukushima and
Nakano (1995) 3ennuanTdslulamnansnsadusia
nsdaasnziiieuladsl hydroxymethyl-glutaryl-
4w cd v e
coenzyme A reductase BailluewlaiAnendasiy
NTTUIUNNTRIATIZWADLARLARIRA Lia9aN
pandwmasaaliuasfeslunnsdaunssinsaing
A - o I o o val
Wainismnnisdueanaestinfnnazinliinisnsy
v va o v
Fuliiinistdiiennetaaineseanildlunis
o o‘%’ = QI z a a 6 a s
Auanzihaiuuny Tnaqauristaziiaulas
fa1unAuRUNIAUIA wazvinlinsatnagndy
BONNNYAANTTINNIY Adanaliiaimsnansziu
ABIAAIARIDA ABA LA WanaNTaAVETA NS
Lactobacillus 1815011 A2LadRasaall 1T ls
1AEIMIY WAZIINFINLABIAAIADTEANTE TUNITAR
a = v v =2 o vl =
1099auvTd Lansan Asinlilasiadinesealies
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dntesfianunsngaduidgnizuaiden deualsy
TLALABLARLARTRA MAABAaAAY (Ooi and Liong,
2010) waae9n19L83ntUslulefnsanmaszsy
TnsnawmalsmlunaraniiAauiansA1eiulenig
a0 (quadratic, P<0.05) Lﬁmﬁﬂmﬁmuﬁumju
AILIAN femagintuslulefinfiszsu 0.5 Alanfu
i Asinazifluss Rt asuuziinlunisigiy
iflasannaalaaimeseai AL duiuslaanseiu
Tlalnidsfnaiin HDL way LDL naanay
Imsnatelsd iatis sl msnaimelsflwAentisen
fannsiedeuinglasnamelsdannsulldslauas
Hadeluu madulislitedrdafhuumiy
nsanmatadinesealulals denndeeiuanu
naaawasnldslulemnlulala (Mikulski et al.,
2012; Yousefi and Karkoodi, 2007) a1:41904aA
nalagiaasaalilduns (yolk cholesterol) ARANEY
1§ fournralaanesesludonfianfnasaniieg
flannuduiusiureiaginasealyldundiianasds
nmmaaeaaiulslulefnsaluanmnslnlaniil
MldArAudnduesdnaentadnuidy  AnE
Tulnadu Addndenwee Adaranandluiaanu
WANFANNTUIUNNETA (P>0.05) WAL TN99AN
fansnaanaideiSeuiiuufunguadLAx

Table 4 Effects of multi-probiotic supplementation on blood parameters of laying hens

[tems Control Probiotic (kg/ton) P-value
0.5 1.0 SEM Linear  Quadratic

Hematocrit (%) 36.25 34.50 34.00 1.884 0.420 0.793
Hemoglobin 12.33 12.13 12.60 0.375 0.617 0.482
RBC (x10%/mm?) 2.43 2.39 2.36 0.125 0.712 0.968
WBC (x10%/mm?) 16.25 16.00 15.83 0.832 0.726 0.971
Heterophil (%) 15.25° 15.00% 14.00° 0.363 0.710 0.421
Lymphocyte (%) 85.00° 84.25% 83.50° 0.363 0.038 0.421
H/L Ratio 0.190° 0.184% 0.165" 0.005 0.039 0.439
Cholesterol (mg/dl) 326.00° 235.50° 224.00° 15.555  0.001 0.068
Triglyceride (mg/dl) 2381.50°  1613.75° 1554.00° 62.373  <.0001 0.001

““ Means with different superscripts within the same row differ significantly (P<0.05)



KHON KAEN AGR. J. 43 (2) : 229-238 (2015).

agu

naadulisluleRnanunsn finanssnuznng
ban lEun nananla vviinle soald wuiniudu
7194 (linear) AMNITAUIBINNTETN wazHkualoinly
dalszAnsninnisldenns inpmsniwle Tun
Araedmnzedle uarfiuualdulunisidia
Haugh Unit twiinlauns snvsinaenta way
anfunulunisuanla ueNAINEEIanTTAL
ABLARLADTRA tATNALTRlTH LATAIAAEI1IRY
Windananaiaannalslagseaninlasd (H/L
Ratio) luaanlnl

ANUBLAN

YRIBUAM A1UNITIEAIAIANT ALY
NENENNTEIINTR N nendenAlulagnanema
aaunlaliaueyAzian U lunsaENdns
Amazvinnininla seveuauLEE wALEN . Ty
Tawna dnfn Nldeyassiudadueinldlunis
NAKDI

LANATA9DY

Yoyhew Tadaszna. 2546. Faindaarans. 1At
FRANART. AEINEATIANART NyAnendeTuslua,
el

Alsaul AunsSmil. 2537, nnednnAuazdTsInandmndin.,
memmnaluladniednd urmanandaudls, el

alss  Alasty. 2547. amnsuaznisliaimnsdndlal
IRE1889. NARTINEAIANART ARIEINEATANART
NYINERLVDULNY, DU,

Abdelgader, A., A.R. Al-Fataftah, and G. Das. 2013. Effects
of dietary bacillus subtilis and inulin supplementation
on performance, eggshell quality, intestinal
morphology and microflora composition of laying
hens in the late phase of production. Anim. Feed
Sci. and Technology. 179: 103-111.

Abdulrahim, S.M., S.Y. Haddadin, E.A. Hashlamoun, and
R.K. Robinson. 1996. The influence of Lactobacillus
acidophilus and bacitracin on layer performance of
chickens and cholesterol content of plasma and egg
yolk. Br. Poult. Sci. 37: 341-346.

237

Altan, O., A. Altan, M. Cabuk, and H. Bayraktar. 2000.
Effect of heat stress on some blood parameter in
broiler. Turk. J. Vet. Anim. Sci. 24: 145-148.

Balevi, T., U.S. Vcan, B. Coskun, V. Kurtoglu, and
I.S. Cetingul. 2001. Effect of dietary probiotic on
performance and humoral immune response in layer
hens. Br. Poult. Sci. 42: 456-461.

Choe, D.W., D.T.C. Loh, H.L. Foo, M. Hair-Bejo, and Q.S.
Awis. 2012. Egg production, faecal pH and microbial
population, small intestine morphology, and plasma
and yolk cholesterol in laying hens given liquid
metabolites produced by Lactobacillus plantanum
strains. Br. Poult. Sci. 53: 106-115.

Davis, G.S., and K.E. Anderson. 2002. The effects of
feeding the direct-fed microbial PrimalLac on growth
parameters and egg production in Single White
Leghorn hens. Poult. Sci. 81:755-759.

Farhad, A., and F. Rahimi. 2011. Factors affecting
quality and quantity of egg production in laying hens:
A review. World App. Sci. J. 12: 372-384.

Fukushima, M., and M. Nakano. 1995. The effects of a
probiotic on faecal and liver lipid classes in rats.
Br. J. Nutr. 73:701-710.

Gross, W.B., and H.S. Seigel. 1986. Effects of initial and
second period of fasting on heterophil/lymphocyte
ratio and body weight. Avian Diseases. 30: 345-346.

Haddadin, M.S.Y., S.M. Abdulrahim, E.A.R. Hashlamoun,
and R.K. Robinson. 1996. The effect of Lactobacil-
lus acidophilus on the production and chemical
composition of hen’s eggs. Poult. Sci. 75: 491-494.

Hargis, P.S. 1998. Modifying egg yolk cholesterol in the
domestic fowl-a review. World's Poult. Sci. 44:17-29.

Jain, N.C. 1993. Essential of Veterinary Hematology. Lea
& Febiger, Philadelphia.

Kalavathy, R., N. Abdullah, S. Jalaludin, and Y.W. Ho.
2003. Effects of Lactobacillus cultures on growth
performance abdominal fat deposition, serum lipids
and weight of organs of broiler chickens. Br. Poult.
Sci. 44: 139-144.

Keener, K.M., K.C.M. Avoy, J.B. Foegeding, P.A. Curtis,
K.E. Anderson, and J.A. Osborne. 2006. Effect
of testing temperature on internal egg quality
measurements. Poult. Sci. 85: 550-555.

Koenen, M.E., J. Kramer, R. Van Der Hulst, L. Heres,
S.H.M. Jeurissen, and W.J.A. Boersma. 2004.
Immunomodulation by probiotic lactocilli inlayer- and
meat-type chickens. Br. Poult. Sci. 45: 355-366.



238

Kurtoglu, V., F. Kurtoglu, E. Seker, B. Coskun, T. Balevi, and
E.S. Polat. 2004. Effect of probiotic supplementation
on laying hen diets on yield performance and serum
and egg yolk cholesterol. Food Addit. Contam. 21:
817-823.

Mahdavi, A.H., H.R. Rahmani, and J. Pourreza. 2005.
Effect of probiotic supplements on egg quality
and laying hen’s performance. Int. J. Poult. Sci. 4:
488-492.

McFarlane, J.M., and S.E. Curtis. 1989. Multiple concurrent
stressors in chickens. 3. Effects on plasma
corticosterone and the heterophil:lymphocyte ratio.
Poult. Sci. 68: 522-527.

Mikulski, D., J. Jankowski, J. Naczmanski, M. Mikulska,
and V. Demey. 2012. Effects of dietary probiotic
(Pediococcus acidilactici) supplementation on
performance, nutrient digestibility, egg traits, egg
yolk cholesterol, and fatty acid profile in laying hens.
Poult. Sci. 91: 2691-2700.

Mohammadian, A., S.M. Mehdizadeh, H. Lotfollahian,
H. Noroozian, F. Mirzaei, and H. Noroozian. 2013.
Influence of dietary probiotic (Biomin IMBO) on
performance of laying hen. Agric. Sci. 4: 23-26.

Mohan, B., R. Kadirvel, M. Bhaskaran, and A. Natarajan.
1995. Effect of probiotic supplementation on serum/
yolk cholesterol and on egg shell thickness in layers.
Br. Poult. Sci. 36: 799-803.

Mountzouris, K.C., P. Tsirtsikos, E. Kalamara, S. Nitsch,
G. Schatzmayr, and K. Fegeros. 2007. Evaluation of
the efficacy of a probiotic containing Lactobacillus,
Bifidobacterium, Enterococcus, and Pediococcus
strains in promoting broiler performance and
modulating cecal microflora composition and
metabolic activities. Poult. Sci. 86: 309-317.

Murata, L.S., J. Ariki, C.R. Machado, L.G. Silva, and M.J.
Rezende. 2003. Effects of oils spurces on blood lipid
parameters of commercial laying hens. Br. J. Poult.
Sci. 5: 203-206.

Nahashon, S.N., H.S. Nakaue, and L.W. Mirosh. 1994.

Production variables and nutrient retention in

Single Comb White Leghorn laying pullets fed diets

supplemented with direct-fed microbials. Poult. Sci.

73:1699-1711.

L.G., and M.T. Liong. 2010. Cholesterol- Lowering

effects of probiotics and prebiotics: A review of in

vivo and in vitro findings. Int. J. Mol. Sci. 11: 2499-

2522.

Qoi,

WNUNEAT 43 (2) : 229-238 (2558).

Ramasamy, R., N. Abdullah, S. Jalaludin, M. Wong, and
Y.W. Ho. 2009. Effects of Lactobacillus cultures on
performance of laying hens, and total cholesterol,
lipid and fatty acid composition of egg yolk. J. Sci.
Food Agric. 89: 482-486.

Sanders, M.E., and J.H. Veld. 1999. Bringing a probiotic
containing functional food to the market:
microbiological, product, regulatory and labeling
issues. Antonie van Leeuwenhoek. 76: 93-315.

SAS Institute. 2002. SAS user’s guide. Version 9.0 ed. SAS
Institute Inc., Cary, NC, USA.

Thompson, B.K., and R.M.G. Hamilton. 1982. Comparison
of the precision and accuracy of flotation
andarachimeds methods for measuring the specific
gravity of egg. Poult. Sci. 61: 1599-1605.

Timmerman, H.M., C.J.M. Koningb, L. Mulderc, F.M.
Romboutsd and A.C. Beynen. 2004. Monostrain,
multistrain and multispecies probiotics: A comparison
of functionality and efficacy. Int. J. Food Microbiol.
96: 219-233.

Tortuero, F., and E. Fernandez. 1995. Effects of inclusion
of microbial cultures in barley-based diets fed to
laying hens. Anim. Feed Sci. Technol. 53: 255-265.

Wegner, M.S., J.L. Kelley, E.C. Nelson, P. Alaupovic, and
R.H. Thayer. 1978. Lipid metabolism in laying hen:
the relationship of plasma lipid and liver fatty acid
synthetase activity to changes in liver composition.
Poult. Sci. 57: 959-967.

Xu, C.L., C. Ji, Q. Ma, K. Hao, Z.Y. Jin, and K. Li. 2006.
Effects of a dried bacillus subtilis culture on egg
quality. Poult. Sci. 85: 364-368.

Yousef, M. and K. Karkoodi. 2007. Effect of probiotic
Thepax® and saccharomyces cerevisiae
supplementation on performance and egg quality of
laying hens. Inter. J. Poult. Sci. 6: 52-54.

Yu, B., J.R. Liu, F.S. Hsiao, and P.W.S. Chiou. 2008. Evalu-
ation of Lactobacillus reuteri Pg4 strain expressing
heterologous b-glucanase as a probiotic in poultry
diets based on barley. Anim. Feed Sci. Technol.
141: 82-91.

Zhang. J.L., Q.M. Xie, J. Ji, W.H. Yang, Y.B. Wu, C. Li,
J.Y.Ma, and Y.Z. Bi. 2012. Different combinations of
probiotics improve the production performance, egg
quality, and immune response of layer hens. Poult.
Sci. 91: 2755-2760.



