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Effect of Pitamin as an Antibiotics Replacement for Organic

Livestock Feed Additives in Broiler Chickens

Kim, Byong—Wan - Oh, Jin-Seok - Han, Ohan-Taek -
Park, Sang-Oh - Park, Byung-Sung

Pitamin is a component of pine bark extract that exhibits antimicrobial activity and
a variety of physiological effects. This study was carried out to investigate the
effects of dietary pitamin as an organic livestock feed additive in broiler chickens.
A 35 day trial was conducted to determine the influence of dietary premix contain-
ing 5% pitamin; investigated parameters included blood lipids, growth performance,
quality characteristics of carcasses, and changes of cascal microbials in broiler
chickens. Chickens were randomly divided into groups that were untreated (con-
trol), treated conventionally with antibiotics in the absence of premix, received
0.1% or 0.2% premix containing 5% pitamin. Plasma lipids were lower in groups
fed diets with pitamin premix (p<0.05). The body weight gain from broiler
chickens fed with the diet contaiming 0.1% pitamin premix and antibiotics was
similar, and was significantly higher than that of the other groups (p<0.05). The
weight of breast muscle and thigh meat of carcasses was similar, and was higher
than that of the control group (p<0.05). Abdominal fat and thymus index from
chickens receiving either pitamin-supplemented premix was sigmficantly lower and
increased, respectively, that of the antibiotic and control groups (both p<0.05). The
chickens on the pitamin premix-supplemented diets evidenced significantly higher
caccal levels of Bifidobacterium species as compared with the chickens on the
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control diet (p<0.05). These results suggest that feeding a diet supplemented with
a 0.1% premix containing 5.0% pitamin for 35 days maintains the production of
broiler chickens at a level comparable to that obtained from the use of antibiotics.

Key words : pine bark extract, pitamin, broiler chickens, performance, caecum

microbials
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ZBAZGT HAEY ASE AP LHAEY] SRS U@ gHrEr ¢ 25
A 2H FFoE HIHAL Hd F4AYL FAIY ¢ R AN A3 T
A5 SE3 D AAAA QA g A4 B FAEE RS FAANA 5F
Al 7155 g7 AUE Wssls ot 917k AR F4eo HAd A A
g AHE7F FS7Hel uel AFAF € {FI1SLE S 49 FIIE o)A e
FAlolH, f-71%52HE A4t Ao #F FHE AAS EUs 200597 H {71545 4
2ol o] 8HE AR E 100% #7]AMEE AHESt ok 3t A= O o FEHA &
A& FA3AL(Codex, 2002), YA E 18 & F71544& 93 A AL 3
2t A B Jem (Al &, 2007), Wk FAAE WAL 5 Qe #7154 AAR9RY
Mol Alg3 dglto]thIlong et al, 2008, Commission Regulation EC 2277, 2003).

T, AFAHY SHAA FYERD AREAC e A /o154E i As5=r)
F7Heel ot FEAYF-REAAE AR Wl FARAE H718HA] FL F-3A4A SAFA
22 43T B =8-S JEol1 ot A9 A A4 T4 T Odd o
=9 s e AdAo|ty mEky A A2 @4 == o] uf AFF
Ao Z Bl Dibner and Richards, 20035).

A2VF 4 FEEC g @42 AR A7 o]9e] & 4 e ARY WEd =
A Fohth 24T HAdE 50d ol FAHE EZAEA polymer FE] ] polyphenol A&
o] = FfHo] A AFHs FAEEA(Grimm et al, 2005)3 FHEA(Taras et al,
2005), B9y F3 4 95 84S T O JANAEY oS AY A2 R
A F Y HRohdewald, 2002). AvE FARA FZF2EL polyphenolic monomers, procyanidins,
phenclic B+ cinnamic acid 28] X glycoside® FTAHo At AT A 254 =
A Hr(essential oily AEQ] polyphenol?]] 84E8}152 L taxifolin, catechin 52 monomersS H]
E3F} catechin®} epicatechin 59] dimer, oligomer, X polymer BE]Z 4¥d 2z 4
A it Hasegawa, 1999; Torras et al, 2003). &% A& F289] 65-70%7} thF§- A&
Zlo] 8] catechin®} epicatechins subunitg® 58} procynadinse]t}. pelyphenole] $=4k7]| =R
B 2= P38 WEAA procynadins HA] FEH FA4E e Fo = EFA
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2l tHRohdewald, 2002).

el (pitamin}2 FEZF(F) A Aibehs FElve} AE AU FEEREH BE3)
H &0y, =FL d$ FE FES(pycnogenol), X=X 25, 52 25, 239
FEEY FEAHoZ FHH HAL polyphenald] FAEEZA bioflavonoids/}t B AT
{Rohdewald, 2002). Hong E(2008)&- HEIY] 0.1% A7Z}lF< = ¢lsle AdA ¢ 85 S|~
HED A d3 ] Fe28E9 74E Basgoen, Kim 3 Park(2008)& HZ Y2 A}
2 U gl 5.0%E FH3ke JeT Zgg 01% EFrEe] HEdee] EFA4 ¢
q17]18 FH2HES @& 5 U0 28U &uF Z2E F2E0] Ad H¢ 71A ¢
A Ay R FEAARY AAE] HAR LA o, FAA dAERARA B
289 A0 B A7 olF FAEHID A gt

metA B A7e 71540 AARAVHHEA §82 AT FETle] BEdF AEd F
AA QA EAE T3 o] FEFH| o, o] Y3ty Il ZeYig o-§HA
53 ¥ 359 F¢e] BEdee 484 AEE I

o~z X 2y
L. BAEE R A¥4€A

Z2(RossRoss) A §] A7HEE AAE 78 147 +3 B2Ue 24058 FAISY 35
U T 4M YT 3PEE F 20408 gAY v X3 B AlR] AHFA S
g 4 e EEAURE 104/m) Sl ARREdth Ad A7 2T FAA)(Chl-
orotetra cycline, CTC) 0.1%, P 0.1%(Pitamin 5.0%Z 3-{F3}= Pitamin premix), P 0.2%
(Pitamin 5.0%2 ¥f48h= Pitamin premix)Z FESIHTE o714 Hehql =gl 2] Frle
T2 A3E dn] AJFET € 24 WFHALE W) FAA Y 2o durFQd e Hrt
T Weld 12do 2E3HT

2. APAR R AtFEe

ABALEE 58] NRC AFFRE(1994) 914 A B2d# 9] JFs: 7% F2=2
A wiEeiRon, AR RS 2 A gald A FFE FLE FELE 22 F
2 THTable 1, Table 2). A|@E vjgALES) H7}E Pitamin premixy FEZTHF) O ZRE
AFe Rt 2 42 JE5E 2R 32, FAT e 5% SFIE O5%E
Estod % ko 2 A XYt PR ANFAEE MET F4d BAstAA &5 &
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A FAG Fosiorn 244 d&2HS AA G 718 It AldREle B dE #
P71 A HASA

3. B AA 2 AFEH

HHL AE FEA 2 AT F 248005 F 3eA)E doz s qnd
A2 d FAZIE o &3iA AR Wing ven)2 2 E Z4Z ImlE APt WYL
zZ AT 7 33 wEFe s FEIAA JPsHoH. EFE TS vEHA HEH
8] AL & Tl Eobx RIS FHE BAL 3,000mpme] A 15£7F AHEE 4
A 8gS 2SR £8E BFLS JADaTtEd SEFEE oEel AFSE £
A AR 20CeA Y5 Bastdct F4A, £Fe20E 18y ad=EAAvy
H2HEHDL-C) e A8 847 (Bioclinical system auto kits, BCS, Korea)& o]-&3}
o EAglgon Ade@dgy] Z¢2ES(LDL-C) FFE Friedwald F4(1972) “FF4
AHE-GEAAYSTDL-Cr o] sy ARSI

Table 1. Formula and chemical composition of the experimental diets for broiler chickens

(073 weeks) % as-fed)
Treatments
Item

Control Antibiotics P 0.1% P 0.2%
Yellow corn ground 5198 51.88 51.88 51.78
Soybean meal 34.00 34.00 34.00 34.00
Comn gluten meal 470 4.70 4.70 470
Pitamnin premix” - - 0.10 0.20
Chlorotetracycline - 0.10
Soybean oil 5.00 5.00 5.00 5.00
Limestone 1.25 1.25 1.25 1.25
Dicalcium phosphate 1.70 1.70 1.70 1.70
Sodium chloride 025 0.25 0.25 0.25
DL-Methionine(40%) 0.30 0.30 0.30 0.30
L-lysine HCI 0.30 0.30 0.30 0.30
Mineral premix” 034 034 0.34 0.34
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Treatments
Item

Control Antibiotics P 0.1% P 0.2%
Vitamin premix”’ 0.16 0.16 0.16 0.16
a-Tocopheryl acetate 0.02 0.02 0.02 0.02
Total Loo 100 100 100
Calculated values”
Crude protein(%) 22.00 22.00 22.00 22.00
ME(keal’kg)” 3,100 3,100 3,100 3,100

1) Pitamin premix: contained 5% pitamin.

2) Supplied per kilogram of diet: Fe, 80mg; Zn, 80mg; Mn, 70mg; Cu, 7mg; I, 1.20mg; Se, 0.30mg; Co,
0.70mg.

3) Supplied per kilogram of diet: vitamin A(retinyl acetate), 10,500 IU; vitammin Ds, 4,100 IU, vitamin E
(DL-a-tocopheryl acetate), 45mg; vitamin Kz 3.0mg; thiamin, 2.5mg; riboflavin, Smg; vitamin Bs,
Smg; vitamin By, 0.02mg; biotin, 0.18mg; niacin, 44mg; pantothenicacid, 17mg; folic acid, 1.5mg.

4) Calaulated as-fed values from NRC(1994).

5) Metabolizable encrgy.

Table 2. Formula and chemical composition of the experimental diets for broiler chickens

(35 weeks) (% as-fed)
Treatments
Item

Control Antibiotics P 0.1% P 0.2%
Yellow corn ground 49 98 4988 49 88 49.78
Soybean meal 25.00 25.00 25.00 25.00
Comn gluten meal 5.70 5.70 570 5.70
Wheat bran 10.00 10.00 10.00 10.00
Pitamnin premix” - - 0.10 0.20
Chlorotetracycline - 0.10 - -
Soybean oil 5.00 5.00 5.00 5.00
Limestone 1.25 1.25 1.25 1.25
Dicalcium phosphate 1.70 1.70 1.70 1.70
Sodium chloride 0.25 0.25 0.25 0.25
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Treatments
Item

Control Antibiotics P 0.1% P 0.2%
DL-Methionine(40%) 0.30 0.30 0.30 0.30
L-lysine HCl 0.30 0.30 0.30 0.30
Mineral premix” 0.34 0.34 0.34 0.34
Vitamin premix” 0.16 0.16 0.16 0.16
a-Tocopheryl acetate 0.02 0.02 0.02 0.02
Total 100 100 100 100
Calculated values”
Crude protein(%) 19.00 19.00 19.00 19.00
ME(keal’kg)” 3,150 3,150 3,150 3,150

1) Pitamin premix: contained 5% pitamin.

2) Supplied per kilogram of diet: Fe, 80mg; Zn, 80mg; Mn, 70mg; Cu, 7mg; I, 1.20mg; Se, 0.30mg; Co,
0.70mg.

3) Supplied per kilogram of diet: vitamin A(retinyl acetate), 10,500 IU; vitammin Ds, 4,100 IU, vitamin E
(DL-a-tocopheryl acetate), 45mg; vitamin K; 3.0mg; thiamin, 2.5mg; riboflavin, 5mg; vitamin Bg, 5
mg; vitamin By, 0.02mg; biotin, 0.18mg; niacin, 44mg; pantothenicacid, 17mg; folic acid, 1.5mg.

4) Calculated as-fed values from NRC(1994).

5) Metabolizable encrgy.

4. A3 4 =AFZ

BEAHY AR mE 4 @A & AN F ARREHR SAF B AEEEL 35
3} 5FEH 4 G ARRAEL AR 713 T SHATS AARAFAReE U
#o= Yeiith A8 89 T 4 AFPEE 4FHEA 7 854S WA AT
o 17& ANBAE AEIA APETE AFAL AR (Close et al,, 1997)9] metA CO,
Abell SEjM AEHAE FA Fal R FHAE AT B2 2AEL AAF
& =ASAE, 894, vy, g 2 gE A FA)E vE2H ALt o
= A 1A FwdA g ZEher. dEle & A% #4948 AT R B
7H FEE EF Asigon, EFAYE 545 24FHY AYE 25 F)AH 3
AT VIEAT # 2EE 2R Y FAREL 47 =AFd qE FANER
Al ASIRAL 2 <9, BAAE AY971REA, U 1) FAE AAF A7
EEA e
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5. %% W vAE Hg

N FRAo] AFAZRE AT o AR W sHR A5, A HABE
ZAE] AN A olF REHY WP BAS CO; HolN 428V Foz A
#Hste @3, AP =3 Q7= dEANM FASFATE £4 7R AnaeroGen
sachets?} FZHE anacrobic jar(Oxoid, Hampshire, UKol A FZ71AEEZ FX§ 3 Bifido-
bactera, Lactobaciilus, F.coli B Samonella T3 ZAIEL Ea3o 2 AFHE @A 48
E& A8 £ 108 "HrE §714 A8 4 2<4(phosphorus buffered saline, PES) 9mLdi|
43, £t 100 3 Qwivol)stgtt AUl AFAA o] AL THA] 10°71A] 108) A3 4
2 3 F A N5 ARSI HIAECERE A F HAF FuFR
AAR 1074 2t 0.1mL HL BFal] AFd 4719 PP Aeu) A Lactobacillus, BL
WA, Bifidobactera, BS Wl X, Salmonella, SS ¥}A; E. Coli, MacConkey HJX]) &o 2 HEs
g} F7) A7 g ZE Az @ uj9ke anaerobic chamber B Gas-Pak® system(BBL)&.
2 249 @138%0 A8 A 37C9 CO, incubatorg ©]-&3]4] 40417 FAuf g7 F,
z}zhe] Wl R o)A v AEFSE 2N colonye] 8 2AFEIGTE 24% A7 U4 )
L8 o F5(CFU, colony forming unit/g wet cecal content)2 4] AME-Z 18 &l A A5}
)

6. BAA

FAE Age FAAZE SASQ2000)08] GLM procedured o] &-8te] B4l BAsPw
Duncan’s multiple range testo]] 2]8}e] 95% oA 28] HHR 7He 543 fo4L A
A(p=<0.05)y3FH

1. @35X4

BRYde 8FA4 Hile Table 3004 B v}t 2t FAANY FE2H2HE §
FE P 0.1%, P 02% 717} t27s FAAA Zre] HEA fe3es @A Ytk
THp<0.05). AUEAAGNA FH2HE FFS P 02% 777} 7P £ p<0.05),
P 0.2% FA7IF9 P 01% AT Ape], 282 P 0.1% #7174 44 A7 2 dxF
Atele] SA A FAs YeEUA sttt AREAZAd9 A S 2HE §FE 44
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A7 g 279 vlmE o P 0.1% A7 AR woka o dee 2 P 0.2% A7)
o Feg Qkorip<0.05), FAA H7T R =T Abeld] Zfeli= fAckp=0.05). ¥
A7oAM Aetel Zejgs Jrle] €Y FAAY, FEHLHE R ALd=Xdeid
A2HE FFe] A AV 2tz visiA e wgid 1 Juyd
8 EgH=g AZedd FLrwd 71088E AR E 4 o v gd F
28] 349 TslE YRS ATPH oA L ALEH QAW 2 A0 S
ThDevaraj et al, 2002, Hasegawa, 2000; Hasegawa, 1999). Hong (20082 4tgA 2] &
FE92HE 2 AdeA2ddd 2 E FFS FAuT A A gkt
3glon, o E d7ddE AT Uk

Table 3. Levels of TAG, TC, HDL-C, LDL-C in plasma from broilers fed the experimental

, 7
diets for 35 days (Unit - me/dl)
Treatments
Ttem PSE?
Control Antibiotics P 0.1% P 0.2%
TAG 132.16° 130.79° 111.94° 107.36° 15.2071
TC 120.77° 120.41° 115.25° 117.18° 41028
HDL-C 29.14° 28.47° 30.97% 3217 2.1077
LDL-C? 65.20" 65.79" 61.90° 63.54° 1.0908

1) TAG: triacylglyceride, TC: total cholesterol, HDL-C: high density lipoprotein cholesterol, LDL-C: low
density lipoprotein cholesterol.

2) LDL-C: TC-(TAG/5)+HDL-C).

3) PSE: pooled standard error of mean values.

5 Mean values with different superseripts are significantly different at p < 0.03.

2. BEA Y] YA

et F 359 B9 2415 A2H ] YA L Table 49| B vig) Itk B 2902]9
AFL P 01% H7V7E AR F7brsh viL3tA JEeElgeH o T Y AETE P
0.2% Z7}9} gz vlEA foFez Ehtkp<0.05). 88, P 02% A7+ =2+
o HEA FAF] FoFHeR wA UEHTHp<0.05). A 7|7 F ARAFHFL B=2d
29 AFF71e AR %S vERen AlREEL FA A Fezrt ventA] @48k
ot SR =Y a9 HrleEd metA FAF Aol7 AE E Hoz B o nEy
219 A4S 39T AT Zejyxe] EREE 2 HY JrlrEe] FAT A= 4
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ZHaok E A7 2AF 2 AME i @AtE U] HE 5.0%E ek HE
9z e 01% H/FAR QA BEdRe] AFeS 344 /s FYsA &
2ehax S FIAE 5 te Aol B 0.1% FIlFAA FAFe] FA
A7t SUsHA vehd e mERlY] dad qA4E 34, |95 # g 4Ed
2] A& oafr FE2 AZe] A VeEbhd a9Y Aoz I E 4 K Tomras
et al, 2005, Cheshier et al, 1996). Torras F{2005)2 XA AMPEAE #455841
pycnogenol] 345} BAL WER B, MIEH C 2 TEH 238 MM 958 Eo
W, E# pyonogenol® FAARY AFE A AARY F98 MR AFE 27
e ARV} ¥ FOF HIAFT VW, Table S| ANE A LT s b
Wejrlael F4 i 59 Rolrt G BT ELsA velk P 01%e) Fid
o ETe} Zol7} YA B ASH F 78] BA o7} G2Tol v B
A gA Bzde 4L FEACE ASE ac] HUE A= YA} dA P

Table 4. Body weight gain, feed intake and feed efficiency of broilers fed the experimental
diets for 35 days

Treatments
Weeks PSE"
Control Antibiotics P 0.1% P 0.2%

0-3 726" 773 774 735° 3.9053
35 994 1,054% 1,058 1,050° 7.8809
0-5 1,720° 1,827 1,832 1,785" 8.1842

0-3 908" 966> 967 919° 9.4556
3.5 1,828 1,959° 1,976 1,932° 10.0115
0-5 2.736° 2,025° 2,043 2.851° 10.3372

0-3 0.80 0.80 0.80 0.80 0.0061
3-5 0.54 0.53 0.53 0.54 0.0049
0-5 0.63 0.62 0.62 0.63 0.0058

1) PSE: Pooled standard error of mean values.
2) Body weight gain/Feed intake.

abr

> Mean values with different superscripts are significantly different at p < 0.05.
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02% FHZ}F7F P 0.1% FH7Frel visia FAFe] B3 olf+ Heiwl =929 FHrt
TE 7 42 B84 dd §F St 7190% Aoz B 4 vt @de g4
23l E8A4 EFEDS FA3NY] YR ASHHFES Hoj=dE B olz}t A
Ha g AT AR Y o] 858 AT 4 . e(Larbier and Leclercq, 1992) Lo
et o] Yol RO R FHE & Yok webA A F SE&EFHAA AT F&,
A G g N2 ZlEAdo] e Rtk

3. =AISA

B2A# ] =AEAPL Table 594 Renls} ot =AF3 =4&L P 0.1% H719
P 02% H7H & FA4A H7br7t A= vsst@d o ol Al A+ dz27l HlsiA
frFe g #A Jelthp<0.05). =XF A 7t FAYELE ZE AT 7+
A P 01% J77 fed o8 s 23k ok (p<0.03), P 0.1% A7MEE A A7+
9} #9321 Aol 9, FAA FTE P 02% IS #9347 JERA] g9l
g 2T 2 AT RN P @A JElgen A3 fefdel A=A
tHp<0.05). th2|4e] FAH&L P 02% 7172 P 0.1% A7 ¥ YA F71771 M=
vl .o, P 02% H7bret =T Ateld] FAAYA fofxte YA &gt 7
At FAEEL P 01%, P 02% H7H#7F =7 B 34A Frlol vigA fejdez
2 e THp<0.05). Fd FAEEL P 02% 77 279 Hlud o 543 79
A7} Vel 71 52 AL RY K p<005), P 0.2%, P 0.1% A7 2 44 H7}
T Ateld] §A3 Felzk= YL, P 0.1% A7, F4A F7H 2 2T Alele] /9
A GA] el gt 4 FANES ZE A7 JhedlA gz AR Eekn
FAALL FoA7 QAEH AL p<0.05), HEZFE AT Al AT Atoldle #2217}
Ueh}A] ottt HEl g Hrlge A EgRWe] vtd HL e Zuas
AHE 22U Y SAHAE. FEH2EE € ALEAAe N SH2HE FFol
FAA H7FE 9 oz o] visA wkd AL v AR Y EHu|(Table 3), el
o 3fE FEHE AATAY 94 € EE2F A JURE LR B £+ U
(Hasegawa, 2000, Hasegawa, 1999). F4& AL 8 248 7|#o|d, Zhang F
(2002)& O|AZTESH I 0.3% FF AFT BRI AN FARAF7) 3oz F7)
SR ow, ol B ATANY HlEdtt FAASHthymus index)o] #|E REe
etgle] HE U FHAAEL F45HE FFNASE AAEIED el "HAAA
= 383, AF9 22 ZRHFET 0T AAel7} vt g 7l A €A "ol B-g=
T-(B-lymphocyte)2] g B 7]5#Q AGaTe AMGEAT Hol A3t 47 Tdol
dasial, o)% §@o] AEYhgS HIFT FEHo &5 Atk Hel HAH Y 2E S
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folg &3
2000).

i

vehd 4 glon, AL ZIA7= £34-E Z)dg 4 gekWang et al,

Table 5. Characteristics of carcass of broilers fed the experimental diets for 35 days

Treatments
Ttem PSE?
Control Antibiotics P 0.1% P 0.2%

Carcass weight(g) 1,247 1,344° 1,343 1,300% 10.4425
Carcass percentage” 72.50° 73.57 73.35° 72.85% 0.3693
Proportion{%) of tissue weight”

Breast muscle 22.75° 2387 24.42° 23.64° 0.2028
Thigh muscle 19.24° 20.19° 20.08° 19.86" 0.2117
Liver 317 324 3.09 2.98 0.1087
Abdominal fat 2.79° 2.80° 2.10° 1.99° 0.0730
Bursa{F-sac) 0.18° 0.21" 0.247 0.28 0.0612
Spleen 0.10 0.11 0.15 0.13 0.0317
Thymus 0.05" 013" 0.15" 0.10° 0.0491

1) Carcass percentage : carcass weight/live weight.

2) % of breast and thigh muscle against carcass weight., % of liver, abdominal fat, bursa, spleen and
thymus against live weight.

3) PSE: pooled standard error of mean values.

ab.c

Mean values with different superscripts are significantly different at p < 0.05.

4. "3 W) "= st

e =ZE|EE H7MIEE AFHT 99 3 WEEAA A HAES] wse
Table 6o]4 B=ukst 20 A U §9% v ER &8 R Bifidobacterias B8 A+ 7}
+HA P 01% FA7Fet FAA H7H7L di=T 2 P 02% 7] viEjA fefFe R
EFERO K p<0.05), P 0.1% FH779 3HA 713 FAZHLE Fo g Aole QAFEHA
QST TR, P 02% FATE 2Tl HHN A0 2 57 Lebstkp=005). Fola
v A E-Ql Lactobacillus= P 0.1% F7}, FA8A FA7FE, P 0.2% JA7F #4Z 931 U
277 7V e, zt AT A FA37F QAEATHp<0.03). {817 v A
Q1 E. coli, Salmonellas RE AT T 7hE-ElA 2771 718 2% 5AFH Fo4do) 913
HATHp<0.05). €3, Heql X 717 e) A 7 Aol A= ¥<F S
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HAFHt &5 @ A vYEL F84L F oA Had duAE FFsF= T
BAES A4 UM B mAES HF. 487 WAAY A5, vk K] 34 2
Z3 U4 AT e dg APAHE JUehlle ZelthTako et al, 2008).
Lactobacillus®} Bifidobacteriae B29 A7dA 95 vMBEZH & 434 ¢od, £
coli, Clostridium perfrigens$} 78 7e}l vAEL FEE 4+ ¢tk Devara et al, 2002).
Bifidobacteria, Lactobacillus®] 24 J| @&& J&ast 4 H2RH ) st A2 H4
A} AASIT 917 WE A HYed ASES FFu, ©3), Bifidobacteria, Laciobacillus
= E colid] sl #A4FHQ S22 v 8] 9. Al(bacteriocinig EH]8}H, Bifidobacteriat=
7143 716) v B g 7|2 AL Laciobacillus?] HEZFE PYAHE dF2
9] F714h2 B4k z4loln) o]HE BRE 7S WA A% A L= E JI¥
9l vhZhang et al, 2002; Rolfe, 2002; Gibson and Wang., 1994). we}q] =g]ulA 7170l A
bt 3 E. coli, Salmonella T2 f-9 3] T4 HiE o2 § 7|H9 R 47
g 4 Aot GeA Salmonellas TEE L] F8 A4 e WFo|H, Saulmonella= Hole]dA 4
A 9 A7H A eEAd 22 dRde 4ES5S otk L gy EEA e A
o|tHCox et al., 2000). HEelql 2 E]AE AT B2AHNA E coli®} SalmonellaZ} ol
A e dA ] &A= Bifidobacteria, Lactobacillus®] f2]& 9] &7l #Ado] gtk &
a7 ds Fe T A8 A4S B2dee] WY EEAA A7E FAAI = Bifi-
dobacteria, Lactobacilius 78] AA-L AHF o= 2AZse 37 Jehden, ¢]¢e] =)
GAY =& #8% HAA E coli Salmonella?d) F4-8 JAE= Aoz Jslyd =F
27 vms] & o, setyl =YL Ao dads A §& Lactobacillus
9} Bifidobacteria®] Ad%0] ZF AR, HY71H] FAZ 718 AH(Table 502 HolA,
el zeeAg Bedd Algd 34 dAAZN o-8F A-F. HolEle HALE 4dE

Table 6. Viable cell counts of microflora in cecal digesta of broilers fed the experimental
diets for 35 days (log 10 cfufg content)

Treatments
Ttem PSE"
Control Antibiotics P 0.1% P 0.2%
Bifidobacteria 7.64° 844 8.55° 8.21° 0.1074
Lactobacillus 7.93¢ 8.35° 8.20° 8.51° 0.1270
E. coli 8.08* 7.28% 7.35° 7.13° 0.1055
Salmonella 7.81° 6.88° 6.79" 7.01° 0.1052

1) PSE : pooled standard error of mean values.

*»=9 Mean values with different superscripts are significantly different at p <0.05.
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31 43S E3Y § Jv FEAZEZFAAZA vg g A A bifidogenic effect)
E 7Hd Aoz AlgEvKModler et al, 1990).

AEAO R H3 T 359 F¢ ERYY AlE ) P 0.1% H7MEAE 18N 34A A
717t TUd FEE A v|AEY {9 Bifidobacteria, Lactobacillus®] A& A
202 FTMNFELL Fole £ coliy Salmonella®] g4-E ZrAsHT £8, 8 AY7|HAL
FHMEL F2FEHSE FAYA AL re FLF FEOE FAE & A\ A L
5 A4 F£5 ggivle] Al gt S44) AuAde fEs ¥Ea A guv|E A
Al o oA 7154 98 AD Y AASAAZA B_E F UL A= e
ey

V.2 o

A2UFZAR 2EE e A7 AA W o A A S 2olFe P48y
2 g4 2A2A4 9] g48A vk B A3 a2ddd g §71AE A=A
AR AA F2E, geTe] AVMEIAE A $18e g zEav) AUME A}
BE Hal ¥ 359 B¢ A% pRdH Y ¥§5AA, A =XA54 E B0 AE A
gE ATt BHelele &7, A4 A7 oElY =g 01%, 3Ey 2
2 02% 7R FEIGY 22dd @FAZL Fel Zg2x J7r diEzT 2
A A7 HA FHo R B YERTHp<005). H2dee] AFL P 01% 3
74t AR A7 AR Ul en P 02% et g2 viEA feFeR
=4 el thp<0.05). EAF, EAE, =AF B /s deld FANEL P 01%
FA7M7S FAA HoR7E A= visstd e daz7d v foAdez A4 Jeda
(p<0.05). BZ4AW ZAY-EL P 0.1%, P 02% FH7}77) 844 F717 2 d=Fd 13
A frgH oz A YeRgTHp<0.05). 4 FARAGFE P 0.1%, P 02% F7bet A4A
AN MR Hledgen dzT7d v fFo s ERHp<0.05). F W Bifidobac-
terice P 0.1% FA7FEed A HrFrh gz 9@ P 02% FUbre] vlsiA foHez
ERTHP<0.05). & Al A vehd Fa8 AL Hepyl 50%E she Y2 01%S
BH29d AR ¥ ¥ 359 T HA7FYE Fo24 A Hriel U HEYY
o] AAAAE FAE & ke AT

[=EASY 2000 2 16 =ESFY © 2009 3. 0. HZF=EALq 2009, 3. 20
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