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Effects of Dietary Inuloprebiotics on Egg Production and on the Microbial
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Sang-Oh Park and Byung-Sung Park+

Department of Animal Biotechndlogy, Kangwon National University, Gangwondg 200-701, Karea
Received February 6, 2012 /Revised July 9, 2012 /Accepted July 13, 2012

This study was carried out to investigate the effects of inuloprebiotics (INPs), an alternative anti-
bacterial growth promotor, from Jerusalem artichoke extract (/Helianthus tubercsus L) on egg pro-
duction and quality in Hyline brown laying hens. The hens were divided randomly into four treat-
ment groups and housed in individual cages for 10 weeks: a control group (0 ppm INP) (T1), 450
ppm (T2), 600 ppm (T3), and 750 ppm (T4). Egg production, egg weight, Haugh unit, eggshell thick-
ness, and breaking strength were significantly higher in all of the INP-treated groups compared with
the control (z<0.05). Egg cholesterol was highest in the T1 group and decreased with INP addition
from 15.04 to 17.98% (p<0.05). Compared with the T1 group, triglycerides in the blood and in total
cholesterol decreased significantly in groups T2, T3, and T4 by 21.71-24.07% and 27.17-30.36%, re-
spectively (p<0.05). The growth of cecum Bifidobacterium and Lactobacillus was stimulated in groups T2,
T3, and T4 compared with T1, whereas the growth of Escherichia and Salmonella was clearly inhibited
(7<0.05). The results suggest that the addition of 450 ppm INP to the diet of laying hens can improve

egg production and egg quality.
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Inuloprebiotics (INPs), Jerusalem artichoke extract (Helianthus tuberosus L., egg

Olo‘él’\i*i E3erstEel vEelx
ZhaollA drdeke] - t A
I AR At oY Yt 8
A=A [8].
HAAAZHH
Ar5g JFAAZE

o

o] AEHAHY33]. o]z
sidic bond®ll 23t AZAH ’Lﬁé
°"er A3t ado 43}04
i XH'H ]3

015%% SHT-
=2 Z@_;} 74°§ AT 7582 TR tE
ReA=Pas 7‘47}_ FAAE AH3EA et A v A
FS FA e B8-S £ Al FAHEY] S
2 5 lojof gttt ey, ZEjulo] Qg AR A o]E
< 7HaAtEC AR £F6H HY 37 F RS B e
FHOA olEAY Aol fA MAE  de TAA
lU}. ot At A4 E9E olsUS FE°l AH
T 98k Aol A Ak o] oFsto] el =uety] A

F&o| oA A ZEjuto] g 2EX Y 750l
Aol § ‘:1r[82730] olel gt FAH S Hebst
92249 715< Sdgtstr] Al olsds &

&-O
&l
)
S
S
031
o
=
o
=

“
o.?:,rtuju%,
o?i."o‘

>
N

vo offt dlo

M oﬂ,
ol

N
rir
r-1n m}q.

f

E_&émﬂ'ﬁztors‘ioﬂ;m{n

=)
=)
o
to



SHAQl MRl EoF I nddAS A7) 5 ffek LA
) 5

@ o
frtl
K
G
o)
o,
to
Niu)
1>
5
=3
Q
<
@
=R
Q
2

INP) [30]7} B &2 EH welsd, Al Fo vAE 2 A
A8 F8a27], #1719 4 9 AZAH S d%ske
MAaz7t RaE oy 28] oA 7A] AbgA AbEel| ojs
A7t ge&de Ead Aol AY gtk

TekA B AFe A ArE W *é%é’;—ﬁzﬂi%ﬁ s
£ olzRxe|uto] QE X HILy %
A e A FHE] Hste A

_4 -
a
031

X
wa
)
)
o
X,
S

ME o

O|ZZ=2[HI0| 2522 M=

Aol AHE ARe AdE EHAM FAT AATA
(Jerusalem artichoke; Helianthus tuberosus L.)Z5-E] French
[11] ol i AN E A, BAFEYHOE Ht THE 26

Xl” ol 5dE F%, TSI HE E 15 ppm¥}
olzde 70T W5 =3 E¢ste] a4 7](T25 Basic,
IKA, German)E o] &5ty AT AES IE59th ngT
AEl ZLIEAZH 178 8 2 (Sureteric; Colorcon, UK)&
G=F7|Z ZolA ZulHEA 45‘1‘%(1%&7‘%% 9: 779 ©l
g 1) Az h E5F-7A27](B-191, Buchi, Sweiss)l <3l
A 7Azske] JAFE 100200 pm, ©]E ™ 0% o Tt
o g2 X nlo] LE AT A 2359 TH29,30].

23t et v g
Al711 8F 744 HIAE F F 3200k & A A sk 295
FHH 38T kA 10573l 2AM dPARE FoailH
Zkzre] A somtel ) A, WHETR UirolA g
o] wjA skt APA T = T1 (737 &), T2 (INP 450
ppm A7FH), T3 (INP 600 ppm H7+) 2 T4 (INP 750 ppm
HA7FHE FEsHAT INPY HrbeEe Adds A3
[2729]5 aLste] A3

SEAtEE

SEAF L Swanson [38]9] YA Al FHetHo]u fE
291 Ao}t At 554 E 993 (IACUC, Institutional
Animal Care and Use Committee of Kangwon National
TS oM FAHUT 7 AT EH
= NRC [26]°l) oJsiA] A4 G4 27
25 w0 B MR, A RARE S0, AT
HF=2 gatgon HE g oz zejuto] 92 3
ThrEE S g5 sAse] MstAti(Table 1). 49
| AHEE BE ALE Ztole 299 A gallu A 3
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BE AFALE
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Table 1. Formula and chemical composition of the basal diet
for laying hens (% as-fed)

Items Basal diets

Corn grain 51.42
Soybean meal 21.80
Corn gluten meal 6.30
Wheat bran 9.70
Soybean oil 1.50
Limestone 7.70
Dicalcium phosphate 0.80
Sodium chloride 0.30
DL-methionine (50%) 0.10
L-lysine (80%) 0.08
Vitamin-mineral mix." 0.30
Total 100
Calculated values”

Crude protein (%) 18.78

ME (kcal/kg)” 2,900

UProvided per kilogram of diet: vitamin A (retinyl palmitate),
1,200 IU; vitamin D3, 2,500 IU; vitamin E (dl-a-tocopheryl ace-
tate), 20 IU; vitamin K3, 4.0 mg; thiamin, 1.5 mg; riboflavin,
50.0 mg; pantothenicacid, 17 mg; niacin, 34 mg; pyridoxine,
4.0 mg; choline chloride, 250 mg; folic acid, 0.5 mg; biotin, 0.18
mg; vitamin B12, 0.1 mg; iron, 24 mg; zinc, 40 mg manganese,
50 mg; copper, 17 mg; iodine, 0.60 mg; selenium, 0.13 mg; co-
balt, 0.70 mg.

Calculated from values in NRC (1994).

“Metabolizable energy.

TEY FEOE 2 GIT AT T ASARN 17413
(09:00-02:00)0] H== 2HstA1 =3 dPAEE AHrEA
AT+ J=S ln

e dFe Ml V1S AR AHES 4FY
B0z zARSICH £49 BE Age AA 712t T H
ﬁ%kﬂi et A F2%97h= 4IRS 5% &

FAQ R2FFFH 8FH A 7 U AL AT 4
3}04 ZARIE Y. &Y E (Haugh unit, HU)= € 7l
&S 2 82 Quality control microprocess (QCM, Technical
Services and Supplies Co.,, UK)E AM&-3te] S48 $ o9
A oA AL, d e 249 FA F A (Roche
egg color fan, Germany)E ©| &3l AL W2t FA=

Dial pipe guage (Ozaki MFG Co. Ltd., Japan)& ©]&3}4
HUSH G4 240 o8-8 Aol M dzhe] Fa, T3,
Boe 47 43 249 BEges dehid,
Haugh unit: 100 log (H+7.57-1.7W"%)
H: Albumin height (mm), W: Egg weight (g)
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ote] 20T 9] Wedd Basigih Sd2uE S T
ZTEE AHEURE A8t Direct saponification gas
chromatographic W ol webr AAJstATH25]. S8 28 S
FEFE4L Sigma Chemical Co (St, Louis, MO, US.A)ZH-E

TYste EFEA(FH2HE 2 mg/hexane 1 ml)& A z3}
Aok EFEH O ZFHE hexaneL E 3 A5}e] 10-80 1 &
#2~E &S 73= working solution A|Z3}e] 7}H7}e]
working stand solution 1 Wg FYatd AFF& 2493
o WREFEAEAN 180 ug® 5a-cholestane (Sigma
Chemical Co, St, Louis, MO, US.A)Z $H74 ¢3 200 mg<
A EA A Z3 methanolic potassium hydroxide solution (0.5
mol/l) 5 ml9} £33 80T shaking water batholl A 30+
¢ 7hEaAM Aeteksith A7 ol S5 1 migh hex-
ane 5 mlE 718l 3,000 rpmoll A 1587 A4S &
FY2HES FRete A5dS AUk A5 1 ulE Gas
chromatograpic analyseroll =33t S ~HES 4319
. EEol3dEy], ATAEFY7IModel AOC-17
Shimadzu Corp., Japan) ¥ Chromatography data system
(model Class-VP Shimadzu Corp.)¢] 2t %] Gas chromato-
graphic system (model GC-15A, Shimadzu Corp., Kyoto,
Japan)& ©]-&-3t%tt 1.0 im®] BF FAZ A SPB-1 (Supelco
Inc, Bellefonte, PA, USA) S8 ¥ fused silica capillary col-
umn (ID: 15 mx0.32 mm)& AME-3FATh 23] 2e l‘%%

20 A&atdA] 250C-275C2 2218859 om o] A
Bl A 128 F¢ FA8HT Oven 2=+ 285C2 o}aiu}.
7% 7+¢Hlame ionization detector 2=+ 300C=E ZH3}%
t}. helium carrier gasJ &5 = &% 2 ml, hydrogen gas{—
930 ml, 281 = £%9 300 mlZ fASY &
B2 20:19] split rahooﬂf\i St FH2HE §1TE
983% 1At AR = 2FHFE F 4573 e 2A Fd

oAzt A7 7 FEZ 10708 F 4079 A =3
& FEgo= ANHA

H
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A A& Folch 5[10]¢] ¥ ol weby b8 5 ¢& £ §7)
8-l (chloroform:methanol=2:1) 200 ml¢} 0.88% KCl 6 ml&
7}3t j,’—homogenizer (Ultra-Turrax T25, IKL-Labortechnik,
Germany)ol| A 323t antete] FAstet it #dES o3
& O Agdds 50 me HUelH 4T2 2dd
Automatic refrigerated centrifuge (RC-3, SORVALL Co,,
USA) 3,000 rpmell 4] 2083t A41E2] & AAFE £25t9
o} 3" 2F5 % 7] (Rotary evaporator N-100, EYELA
Japan)E ©]-&3)A 45ToM 5T 5 A2 FAS SA43
Aot AA 9] wd3s %42 MorrisonZ} Smith [23]-4 “P He
HYsto] At w58 A4 £9 F 10 mgs A3
HhE &7 Ba1 AjFA AlZ$ 0.5 N methanolic NaOH 1
mlE H7bste] 1587 7HE § Wasido ¥4 $14%

BF3-methanol 2 mlZ 7}3F 3 t}A] 1587+ 714 3}ke] methyl-
ation 33t} A27HA] FHE-3] %7“\ J The 1 ml®] heptane
7 2 ml¢} NaCl Z3H--94& EFE o A2l
A 3087 A ST e de 1 111E 5—]0}0:1 flame-ioniza-
tion detector”} -2 Gas chromatographic system (model
GC-15A, Shimadzu Corp., Kyoto, Japan)ll F¢}3ke] A4t
S 43T ATEHOZ= vl= Supelcorl AlFE(37
Component FAME Mix, Sigma-Aldrich Co., St. Louis, MO) =
olgstA o™ Wi FFEHZ A Nonadecanoic acid (19:0)5
AH&-3F AT SPTH-2560 Capillary GC Column (LxLD. 100
mx0.25 mm, df 0.20pm Omegawax 320 capillary column.
USA)& AH&3om A& 255 8% T 150CE 221
d Y I oo 29 2C A 594 150-10TCE 25
EHom HE 255 190CE 148tk LFS Carrier
gasZ A A&t o B 40 ml F&5 02 25T Split
ratiox 10012 3}t Injection®] ==& 250C, Detector?]
2EE 25T 2 2HsATh

PR
AR FofolF 43 AQ 27 NE 357 A 7HA] 453F
of ZAA w5 1814 2 Ae]T 3 svte| A dof= A3t
& Hamilton 25 gauge needle®] SyringeE ©]&3}o]
Heparinized tubes (Becton Dickinson, Franklin Lakes, NJ
USA) £o.2 7 At o YigH e =g 1 mE 533
o A He Y 4T FAE A 71edA 2027 3,000
rpmol A FAL 223 g AHAartAS o] 85l F&
AN Ay £4 A7 78T dERasit T4
A3 T2 2EHEL2 A58 A E4 7] (Autoanalyzer 7150,
Hitachi, Tokyo, Japan)E ©]-&3to] 448 &A% (Sigma Co.
Ltd., USA)ell ofaiA A3ttt
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(Oxoid, Hampshire, UK)7} 2Zt% ZIsealed anaerobic jars
(Oxoid, Basingstoke, UK)l A #7481 2 FA8tAth B3
We&ES Ea¥® Ae4 d(phosphorus buffered saline;
PBS 01 M, pH 7.0)24 10°~1077}#] anaerobic chamber (5%
hydrogen, 5% COy, balanced nitrogen)l| A 3] 4}3}31t}. 84
o 0.1 mlE &t B F@ A A Lactobacillus sp.



(MRS agar, Oxoid, Basingstoke, UK); Bifidbbacterium sp.
(Bifidobacterium selective agar, BIM-25 medium) [24];
Salmonella sp. (SS agar Difco, CM0099); Escherichia sp.
(McConkey Purple agar)ollAl B3ttt Salmonella$t
Escherichia= 37C A 24X 7 T 71l &8t 9 3L, Lactobacillus
o} BJﬁabtacfmunr— AnaeroGen sachets7} 2t3 7 sealed
o] &3+ & 7)) oA 37T, 48417 B Xl
&5, 7—.%4 B A A Pl ETHEHZA colony ] 4

£ AR BE rdE e e AW EE ¢gT o
(C U, colony-forming unit/g of fresh cecum content)Z 4

23S Fste AT

anaerobic jar

M

NE RE AR SAAEE SAS [36]9 GLM proce-
dureE o]-&stef 7 Aej7-o] B FFELAE Fofal £4F
#4S AA18 5 Duncan’s multiple range testell 23}
9%5% FEAA A2l FA| e SAH 78S AAAT

(p<0.05).
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2 0] Lactobacillus 9} Bifidobacterium®) 73S $13+ 7142 A
G850 g € "9y AL YA FEY
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I 9tk Park [29]2 =HA)
3} vitro V| A& W3S o,
F B longum, B. bifidum, L acidophilus , L.
Yo FalldF S aureus . per-
=
B
o

Y

N= ATkar shdet. g o] s 22 ejuto]

249 WAAAM F23 Bifidobacterium

U fralle vAEE S8R Fscherichia®h

Salmonella= 2393 84 WdE4 1gG ¥ F4AF7t

o stA %7}?‘& AoE Buste] & APAHAE AR F

Ae B bifidum® B longum® ¥F- A%E A9

SRR Baderozdesﬂ- Bifidobacteriunel| 93+ 53 7122

M AGsE PFFEES 2 A [2234], S-Skl
S A AR AR EE STHNAA o TEY 4

PAHRE X

i

AP L3}E 2 oz FeA ¥ 4Y

SHoHx|Al
A Atg Wl olg Rz ejuto] QE| 2 uE AU E
g Ade] vA= FFS Table 3o1w HE wio} 2 dA
FAAY 2 22U 2HE dFe T vlud o T2, T3, T4
oA FostA wekon ]Eiii}ﬂ}olﬁ’_‘%}é H7 o A
o A 2 22 2EEY Zas WYE 44
21.71-24.07% 2 27.17-30.36% 2 WEFETH(p<0.05).

A7k FEAA oEdo] P AL YFE o= 4
A 910m[943], Causey T3] LEFH 2~EHE BF9 Aol
A AAL olgde Foi7t @ FAAY, FEHLHE B
AQEAdd SH2EES dojmee 02 Hustd
2 ARAHE S B ES. olwdY Y S Ha

A
71FE ol o2 Y A E &2 AFeA J"ﬂ ol Ztel
A e novo AWt 3720l 7191 A A A< lipogenic en-
zymes gene expression©| A 7] wjo| 5] o]wd] ¥
d FY2HE 7“\7]7—‘}% oA ii’ﬂ’\ﬁlig] Adds o
A B AFSA A T2 ajeate] A4 442 9 e
T3 AdhAL Zéoﬂ 3= 41«4344 3 FH42]34
shA W askE W) 47 Bifidobacterium®} Lactobacillus7} =3
ZHES AAT 5 7] WEoltH4l] &7, olsd2 BEAT
o WSt 4 FdzHE 4 BES AFaL,
HMG-CoA reductase activity®] ¢JSH18]S TalA 1tellx] &

Table 2. Egg production, egg weight and diet consumption in laying hens fed experimental diets

Groups” 2)
Items Tl T3 T4 PSE
Egg production (%) 92.03" 93.87° 94.07° 93.68" 0.5341
Egg weight (g) 62.13" 63.89" 64.10° 64.20° 0.3085
Diet consumption (g/hen/day) 118.4° 129.1° 127.8° 130.0° 0.7053

T1: control, T2: INP (inuloprebiotics) 450 ppm, T3: INP 600 ppm, T4: INP 750 ppm.

IPSE: Pooled standard error of mean values.

**Mean values within a same row with unlike superscript letter were significantly different (£<0.05).
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Table 3. Triglyceride and total cholesterol in plasma of laying hens fed experimental diets (mg/dl)
Groups”
2) % 3)
ftems T1 T2 T3 T4 PoE
TAG 119.29° 93.39° 91.84° 90.57¢ 1.0293
TC 101.37° 73.82° 73.18° 70.59° 1.0536

YT1: control, T2: INP (inuloprebiotics) 450 ppm, T3: INP 600 ppm, T4: INP 750 ppm.
TAG: triacylglyceride, TC: total cholesterol.
JPSE: pooled standard error of mean values.

*bI\Mean values within a same row with unlike superscript letter were significantly different (p<0.05).

A2HE FHE ATOZA B9 Te2UES BETh o Fdo| $4dol Shev] B, EIFUSE UR 29 F

sEseulo] 98 s A7l del Ao Yol A wp  =7h HCh 24pe) v Beiaol] <Jahu Bahae] Bk 1~

Z olgg 7|He] 9n g HudHch 14 SE7HA E75 e H & dFoM 2 ZE AT
Algkel 8 T 9.41-9500] itk

H2HER

NEFY] oJEZEZuto] QEYAE HFHE AHgA A A A2t S AESTp KA
& SAHUE, 345, FHYE 2 G vjX e 9 ol g2 X ulo] LE A AFFS HFH T AeA A AT
g2 Table 49149} 2ot TR YE, G454, J# A==

<t 9 ZH 2HEH AWAF AL Table 59} Table 694 2=
T2, T3, T47} T13} Bl W) f9f5bAl = %O (p<0.05) T2, H}Q} 2ok Ao ZY2HES T1o] 7HF =% T4, T3,
T3, T4 Abol9] BAIAS frofxte ARHA ket a2 A E oz xeuto] QE X HIMA A 15.04-17.98%
Zt A7 BAARJA F937F depdA] goktt. o] Ade 77}11 o8 a3k ATHp<0.05). & Aol A olE2xz]
ol A%a B AFH LE G Fa FAES v Hho] Q€2 H7btrh 2ok vlwd o 1€u ieﬂ*eﬂ
g FrE P} a4 V)9 oz A = 5 U g ) Y He AdA g9

.
RA2137] ol d RIE B ATARE 3 wAAEG. 5 o] /14 URH F(Table 3 MAF Aoz %L%u}. o
FRUE, WA, AT 9 U AR FAE AR o W FA2HE FEe 24 YAV 2 62 o
She o 28 a4olto] U AU 2HA JlsEs BE AE F A W SAR0E 2e e 99 Aol @
ajol Aol AEAA AT Soled loiA tne} sjne] @, ool AAFA oA B AQRa F2 LRE 2

Table 4. Haugh unit, egg shell thickness, egg shell breaking and egg yolk color from laying hens fed experimental diets

Groups]) 2)
Items T ™ T Ta PSE
Haugh unit (HU) 79.38" 88.76" 88.38" 88.74° 1.0824
Egg shell thickness (mm) 0.28° 0.43° 0.39 0.40° 0.0143
Egg shell breaking (kg/cm’) 1.71° 217° 2.08" 214° 0.0522
Egg yolk color (RCF)” 9.46 9.50 9.41 9.48 0.2107
T1: control, T2: INP (inuloprebiotics) 450 ppm, T3: INP 600 ppm, T4: INP 750 ppm.
PSE: Pooled standard error of mean values.
IRoche egg yolk color fan.
**Mean values within a same row with unlike superscript letter were significantly different (£<0.05).
Table 5. Cholesterol content of egg yolk from laying hens fed experimental diets
Groupsl) 2)
ftems T1 T2 T3 T4 PoE
Egg yolk (g) 14.29 14.29 14.53 14.20 0.0369
Total cholesterol
mg/g of yolk 17.01° 1445° 1418 14.08° 0.0601
mg/60g of egg 243.07° 206.50" 206.04° 199.36° 1.0572

T1: control, T2: INP (inuloprebiotics) 450 ppm, T3: INP 600 ppm, T4: INP 750 ppm.
PSE: Pooled standard error of mean values.
**Mean values within a same row with unlike superscript letter were significantly different (£<0.05).
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Table 6. Fatty acid composition of egg yolk from laying hens fed experimental diets
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WA O|MZ

A AR U A olmRxeute] Q¥ Hubut 4
2 B4 LB vAEHse] vX = JEFL Table 73
2y WA foldt n| AL, Bifidbacterium Lactobacillus®) 73
AE T2, T3, T47F T13 ¥lud wf AFHAOY Falig
Escherichia, Salmonella® AL FeletA  dAEAT
(p<0.05). o]z 2 ejuto] QY2 HIbFo A WA W f3
AE T 2R3 FAle nAE T4 Bk W e
n A Este] ofsf Az olEZZeuto] QY 27} A
o 99} £2%S $IFoEH oY Bi&Y F5E0
ol Rz} FAlo thF-Eo] WFo g o]FE A Hi TIHL
2 WA A &3H o]EH 0| LacomcillusSt Bifidobacterium®)
AAE A 71HEA tSH SLEAS Ao A4S F

ATH16,29]. Zejupo] LE| A2 A o 5d, S B &8al
T3 dH grEEe T8 2% -EOHQZ] 23 80%
ool WA E=este] feldt vAAE  Escherichia,

(% of total fatty acid)

. Groupsl) 2)
Fatty acids Tl ™ T Ta PSE
14:0 0.44"™ 0.59° 0.35° 0.77° 0.0317
16:0 28.10° 25.71¢ 26.07% 2652 0.4016
16:1n-7 415" 431° 408" 3.87° 0.0871
18:0 7.25° 6.03 5.77° 5.75° 0.0597
18:1n-9 44.66° 46,35 46.71% 47.01° 04175
18:2n-6 15.40° 17.01° 16.80° 16.08" 0.2190
18:3n-6 3 - - - -
18:3n-3 - - - - -
20:1n-9 - - - - -
20:5n-3 - - - - -
22:6n-3 - - - - -
SFAY 35.79° 32.33° 32.19° 33.04° 0.4107
UFA” 64.21° 67.67° 67.81° 66.96° 0.3561

)

YPSE: Pooled standard error of mean values.
Not detected.

YUSFA: saturated fatty acid.

JUFA: unsaturated fatty acid.

abe

5

UT1: control, T2: INP (inuloprebiotics) 450 ppm, T3: INP 600 ppm, T4: INP 750 ppm.

""Mean values within a same row with unlike superscript letter were significantly different (p<0.05).

Table 7. Enumerations of bacteriain the cecum content of laying hens fed experimental diets

(Logio CFU/g fresh cecum content)

Groups”
Ttems T1 ™ 6 T4 PSE?
Bifidobacterium 6.24° 9.02° 8.71° 7.38° 0.2043
Lactobacillus 6.33 7.83° 6.90° 777 0.3561
Escherichia 9.97° 6.85" 8.17° 7.69° 0.3014
Salmonella 9.44° 7.13° 6.85° 6.03" 0.3071

T1: control, T2: INP (inuloprebiotics) 450 ppm, T3: INP 600 ppm, T4: INP 750 ppm.

IPSE: Pooled standard error of mean values.
ab,c,d:

“Mean values within a same row with unlike superscript letter were significantly different (p<0.05).
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AEo) g 712 AR, Lactobacillus®) L EERE A

A8 dEEY 7142 2ok 24k o]t 14
< WAl 93 & #E3E AT 5 ATHB54245]. o=
gxgulo] QA HUFAM Jehd WA Escherichia
Salmonella 57} o] 8tA Sobxl ol f& k2 o] g 714
of d¥Ea AT F Utk Xu T[44]2 B2 YA =¥
ELYNTFE FHrete AlRE oS W, ZHESE 1Y
A WA W&=dA FENATH Bifidobacterium,
Lactobacillus 5= 28t A 571842\ Escherichia 45
< frYetAl HAE YeEloa stpon & dde o]E9
Bl wieghs olstar vk Sl A Salmonella 23] F
8 Zae WAHoH Samonela= ot oA AAL 2 A Zhg
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