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ABSTRACT : USE OF LACTIC ACID BACTERIA AS PROBIOTIC SUPPLEMENT IN
CHICKEN FEED.

The 28 Lactic Acid Bacterial strains were isolated froh 54 samples of healthy
chicken intestinal tracts collected from markets in Bangkok. The bacteria were then
tested for antibiotic test with Bordetella avium, Listeria monbc’:ytogenes, Pasteurella
muftocida, Proteus wugalis, Pseudomonas aeruginosa, Salmonella enteritidis,
Salmonella typhimurium and Staphylococcus aureus . The results showed that
supernatant of 6 Lactic Acid Bacterial strains produced zones of inhibition on solid
media. All 6 strains were taxonomically classified as 2 Lactobacillus acidophilus
strains, 1 Lactobacillus bulgaricus strain, 1 Lactobacillus fermentum strain, 1
Lactobacillus casei Subsp. tolerans strain, and 1 Lactobacillus jensenii strain. When
mixed culture of these Lactobacillus spp. were supplemented to chickens as
probiotic, Lactobacillus fermentum was the only strain that could not survive in
chicken’s intestine. In addition, the eﬁ‘ibiency test of probiotic was conducted and
showed that tested chickens, in which mixed probiotics were supplemented, had
larger body weights than the control with statistical singnificance (P<0.05) and Feed
Conversion Ratio was not significantly different. When conducting a challenging test
with Salmonella typhimurium, it revealed tﬁa’( mix culture Lactobacillus spp. could
decrease the infection of certain Saliionella spp.

The results from this work could be concluded that using mixed culture of
Lactobacillus spp. as probiotics in increasing chicken production was benefitial as the

same as the use 'of other growth promotants and could be used as alternatives for

antibiotics.
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Table 1 : Carbohydrate fermentation pattern of Lactobacillus spp. isolated from Gi

tract of chickens

Strain
Fermentation * Llectis | CU1[CU.2|cCu3|cu4]cus|cus
of (TISTR452)

Amydalin = ¥ s + - +
Arabinose - = i + -
Cellobiose - + 2 + + +
Fructose - + + + + + +
Glucose (Acid) + + + + + + +
Glucose (Gas) - - 4+ - -
Gluconate + + + ¥ -
Lactose + £ + ¥ + + )
Maltose - + + ) + + - +
Mannitol = > 3
Mannose + + a + & + +
Sucrose - + z w + - +
Sorbital " 5 -
Ribose X . » + " £
Homofermentative + + + - + + +
Heterofermentative - - - + - -

a + = Positive ,

- = Negative, w = Weak Carbchydrate { 1 % w/v) were supplemented to

carbohydrate fermentation medium (Modified of.MHS broth ) ( Sharpe, 1968} . Lactobacillus lactis

(TISTR 452) from BANGKOK MIRCEN was employed as control.
Lactobacillus acidophitus ~ CU. 4
Lactobacillus bulgaricus CU.5
Lactobacillus fermentum  CU. 6

Cu. 1
CU. 2
Cu.3

I

n

Lactobacillus acidophilus

Lactobacillus casei Subsp. tolerans

Lactobacillus jenseni
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- at :’J A’ - z’ H at L3 13 -t
afinazIinamadiudiaiia Lactobecillus spp. Y 6 18R 1) Wug wansnamdhl
TnenswlansnrrundrezaswTiondudenlf sudeuiusnsgnsedarnljious
i ] = [ © 54
winzafiafnnadnenmanimaunndldimmaiuammasssusadumsed 2
x4 . X , Y- o
managauilifiaguualiindni@ie Lactobecilus spp. 6 eneniug ananiuansiil
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Table 2. Sensitivity test of antibiotics on Lactobacillus spp.

12

Antibiotics Potency Lactobacillus spp.
CU.1|CU.2| CU. |[CU.4|CU.B|CU.6
3

Ampicillin 10 meg. I S I S I S
Amikacin 30 meg. | S R R R I
Bacitracin 10 Unit S S S S S S
Cefazalin 30 meg. | S | ! | | S
Chloramphenical 30 meg. S S S S S S
Gentamycin 10 meg. I S R R R I
Lincomycin 30 meg. I R S | S R
Neomycin 30 meg. R | R R S I
Novobiocin 30 meg. ) S R S S S
Penicillin 10  Unit S S I S S S
Streptomycin 10 meg. R R R S S S
Sulfamethazine 250 mcg. R R R R R R
Tetracyclin 30 meg. S S S S R S
Vancomycin 30 mcg. R R R S R R

CU.1 = Lactobacillus acidophilus S = Sensitive

CU.2 = Lactobacillus bu!g&ﬂcus | = Intermediate

CU.3 = Lactobacillus fermentum R = Resistance

CU.4 = [actobacillus acidophilus

CU.8 = Lactobacillus casei Subsp. tolerans

CU.8 = Lactobacillus jensenii
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Table 3. Minimum Concentration (MIC) of antibiotics on Lactobacillus spp.

Antibiotics Concentration of antibiotics (mecg/ml) L. spp
01 02 039 078 166 3.126 625 125 25

+ + + + 4 + + - - | CU.1

+ + + + + + - - - | CU.2

Ampicillin + + - - - + - - - | CU.3

+ + + + + - + - - | CU. 4

+ - + - + - . - - | CU.B

- - - + + - - - - | CU. B

- + - + + - + + - | CU.1

- + + + + + + B - | CU. 2

Chloramphenical - E + + - - - - - | CU.3

+ - - + - B + + - | CU. 4

+ + - + - + - + - | CU, B

+ + + + + + + + - | CU.6

7Y + + + + + + - - | CU.1

+ o+ o+ o+ + + - - - |CU2

Cloxacillin - - + - - - - - - | CU. 3

+ + + + + - + - - | CU. 4

+ ¢ + ¥ + + + - - | CU.B

+ *+ +* + + + + -. - {CU.8
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Iableﬁ_(cnntinuﬁdL'Minimum Concentration (MIC) of antibiotics on Lactobacillus spp.

Antibiotics Concentration of antibiotics (mcg/mi) L. spp
01 02 039 078 16 3126 626 125 2b
)
+ o+ + + + + + - - | CU.1
+ - - - + - - - - | CU.2
Gentamycin + + + - + + - - - | CU.3
+ 4 5 + + + + - CU. 4
+ + + + + + - - - | CU.B
+ + + % + + + - - | CU. 6
+ 0+ o+ o+ o+ 4 + + 4+ | CUT
+ + + + + + + + + | CU.2
Kanamyein - - + - + & + & - | CU.3
- - + + + + - + + | CU. 4
+ 4+ + .- + + + + | CU.B
+ + + + - + + + + | CU.6
& % + + + + + - - | CU. 1
+ + + + + + + B - | CU.2
Streptomycin + + + + + + - - - | CU.3
- + + B - + + - - | CU. 4
+ o+ + + + + + - - |CU.B
+ + + + + + - - - | CU.8

= Growth
= No Growth
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Tifgnlriwug €8-1295 CN A 81e 1 3 Srunwianun 224 fa wiegnlla
aaniflu 7 nei &z 32 f s lumaRes 19 fu wlngulisiiAe neu
A2LAN (Control) 1 g &@n 6 nguiTugnlAilATu Lactobacilus spp. TamaAT ey
Lactobacillus spp. Inalleuldinlildfiulaamss Direct Force Feed) gulrnnsiann

ol g J L4 Ld o ol =l L3 ﬂl' o
5 duzesmzrauiaha lfinnmamannussauaiiFmizzarduuszdruau
, o d ; Y e
Lactobacillus spp. ANHARIN ANINA 4 WAz 5 TwuansliliunmmmatiusIugy
wuafiF enlszdrfiusaslnans 1, 5, 10, 16 uaz 19 Suzesmmde Unnginldngy

A s o L] nl 2 s o i ;
ArLANTIENs 19U wudnuresuaTiFelsedntiu 3.8x10° indmnFusI&lA 3
Whwiounueuusnig elsvdnfutewnngunasey wuafiFalzzanfunudad
a P o! pr | 4 o al @ ol =l ° ,,:
unufinui e auBugammasesiu® 19 TasdwauuaiiFalsedntiuees

! L} 9 s e i -l=ll z :‘ ot o
InnguaduAuAe  58X10  wad/nfumldld  WandiuleanFaudaunudiuau
. { wt 3 L - .
wuaFenlrzantuinuluduuenaasmaides 7 vhea  wssedlnldfuuuaiids
o o s o & e =l Vo a o A e
Usrdnduihulezdninlduuafid sismiufimaifiuswuareuareasiuiiiages

© '\ 2 i v oo 2 .. 1
aldlrfinnniuiee] samaiudruusedLactobeciius spp. WulingarauAy

' ol ol , :
(A1rWT 5) Usngdn FanuuuafiFenlrzantufidly Lactobacillus spp. Wduusn

g [ st a. 8
sasmaiaessusisnouiciaein adlisnnmmennsls (<10 estimate) UAAZ

NINLNANAUEIRN 202N TR 10 8ann2@E 4.8X10° radnBdndln (anared
5) eI Lactobecilus spp. Wuuuafidelszdnfufinyldludliva T

53197 6 Fufiil&dn Lactobscilus spp. Wnungsdtienlflddy s aqeiug (endu
aneiug cu. 3 amnsnagzenlfluatdliade Yhifa Lactobacillus spp. WLLIRENT HiA13n207
a\fifuiwslulesAnld



Table 4. Total bacterial in gastrointestinal tract of chickens

Age (days) cfu/gm. of Gl tract
Tested Groups

1 2 3 4 5 6 Control
1 - - - - 38X10°
5 45x10° | 19x10° | 13x10° | 39x10° | 32x10° | 30x10" | 55%10°
10 92x10° | 24x10° | 73x10° | 42x10° | 94x10’ | 16x10° | 65%10°
15 16x10° | 46x10 | 92x10° | 60x10° | 16x10° | 9.4x10" | 82x10°
19 14x10° | 83%10° | 3.0x10° | 39x10° | a4x10" | 4.7x10” | 58%10°

N. NGUNARAL : 1 = naiu’lﬁmﬁaui’ﬁu“ﬁu Lactobacillus spp. UFu1ns 10 ad/ua/
seiun 3 Suzaemndna
2= naju’lﬁmmuﬁ‘ln”ﬁu Lactobacillus spp. 17 11t 10 ad/ua/
aeiugyn 3 uzesm 2R
3= ndu’lﬁmaﬂuﬁ'lu“ﬁu Lactobecillus spp. 153104 10 ad/ain/
mefufyn 3 Suzeemaines
4 = n@ju’lfinnmuﬁhﬁu Lactobscillus spp. 1151704 10 ad/an/
mﬂﬁ’ufﬂnfi'wnmmnﬁ”m
6= nfju’lfimaauﬁ'lw"ﬁu Lactobecillus spp. UFuneu 10 as/ua,/
ﬂﬂﬂﬁﬂ{ﬂﬁuﬂﬂQﬂﬂfléﬂq
6 = nﬁiu'lﬁmﬂﬂuﬁ'lﬁﬁu Lactobecillus spp. UT a1t 16 ad/ua/
aneufniumam ni@es
NANATLIAN = mju'lﬁmz&au#ln’lu“ﬁu Lactobacillus spp.
1. nFaanans - = hildnaseuidiasnntifildive wirufiRmmdadng:
arupailufaunulummagay
A. MarMIBEN | amnaaELARI ez aul BHI Agar vinfignmg®l 37
waidea huoan 2448 dali

ot ﬂ' 3 A L r ]
4. HATRAILATNLARI LAY lﬂ‘l&ﬂ"llﬁﬂm“l’mﬂ’]mﬁ 3 TNRANTVIAREY



Table b, Total Lactobscillus spp. counts in gastrointestinal tract of chickens
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Age (days) cfulgm of Gl tract
Tested group

1 2 3 4 5 6 Control
0 - - E - - . <10 estimate
5 B.OX10° | 3.9x10° | 2.1x10° | 50x10° | 8.2x10° | 6.4%10° | <10 estimate
10 19%10° | 86x10° | 1.7x10° | 7.2x10° | 29%10° | 79%10° | <10 estimate
15 7.8x10° | 35X10° | 42x10° | 92%x10° | 32x10° | 65%10° | <100 estimate
19 25X10 | 47x10° | 48x10 | 6.4x10° | 16%x10° | 94x10’ | 4.8x10°

AAFHNAGRY (1 = nfiu‘lrimaauﬁlﬁﬁu Lactobaoilss spp. UFanad 10 madjun / anpug
NN 3 fureeninifiee
2 = nulrnasa iRy Lactobecilus spp. UFanns 10 eoaeAR feneug
Wn 3 furnentedie
3 = nejulAinaaeuRYiAY Lactobsoilus spp. 1T 10 iaefn faneiug
nn 3 Suznen1adies
4 = newlrinaao Uiy Lactobacilus spp. UFH0 10 Emadin e
nn*i’umamn‘gm
5= m}'u'lrimaﬂuﬁ'lﬁﬁu Lactobacillzs spp. UFanad 10 ITRENA e LS
nnfi’mmmﬂ%ﬂq
B = miu'lrimaﬁuﬁ'lﬁﬁu Lactobacillus spp. UFunnd 10 twadhin/ snevug
'qnfi'wmnfmgm
nguAuAN = ngwlin aeaLTTaAY  Lactobacillus spp.
1. wiemne - = Wldnaseuidasanliildive wituffeefAcdnguaouadiy
Faunulunmagay
<10 estimate = s¥AuAcmiEaans 1:10 wulalaflraedatianndn 30300 Talafl
< 100 estimate = 2zAUAIMIAR474 1:10, 1:100 wuleladizaedatinnnda 30300 Talail
A. ANENNIREN | EINAREN Lactobacilus spp. 14 MRS Agar ﬁuﬁqmmﬁ 37° s
2448 Fialasg
. nmmﬁ'fami"wamlummLﬂuﬁﬁmﬁﬂi’a‘lﬁﬂnm?ﬁﬂ 3 drammanes
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Table 6 Recovery of Lactobacillus spp. from Gl tract tested group fed with mixed
Lactobacillus spp.

Age Tested group
(days)
1 2 3 & B 6
1 - - - - . -
5 CU. 124 | CU.124 | CU, 124 | CU.124 | CU.124 | CU. 1,24
10 CU.124 | CU. 1,24 | CU. 1,24 CU. Cu. Cu.

1246 1245 1246

16 CuU. CuU. CuU. Cu. Cu. CU.
12456 | 12456 | 12456 | 12456 | 12456 | 124586
19 CuU. Cu. Cu. Cu. Cu. Cu.

12458 | 124686 | 12456 | 12456 | 124566 | 12456

CU.1 = Lactobeacillus acidophilus

CU.2 = Lectobecillus bulgaricus

CU.3 = Lactobacillus fermentum

CU.4 = Lactobacillus acidophilus

CU.b = Lactobacillus casei Subsp. tolerans

CU.6 = Lactobacillus jensenii

ANEMTALN aTMNTINEN  Lactobacillus spp. 1§ MRS Agar ﬂuﬁ-qmuqﬁ
37°aiFaaihuann 2448 dali uenialafluFgniuastiudhailanas Lactobacillus

spp. lasAamuEanTIdATlulammaiiagineg
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i ° - X o 1=
ANl 5 M IRIAUTuuEe Lactobacillus spp. wunpauiiazflnafiu

6 ar st g &‘ ] ﬂI
10 wasms/aeiug 1n 3 Auzemaceie lilunmasassannlaefinng
nagaLtazlEgniniug CB-1295 CN wiAdans 1 91 ieuun 128 A Maanlums
2
(e 42 Ju wisngalafiu 2 ngu An nguAaLAa (Control) 1 NgN 4101 64 B
2
LASNEUNAABL 1 NAN S1UaU 64 Aa ManagauTiaznFeufieuniaaf gyiFulaly
g L L A : = I:.’l
amsimmindazesls dieduganmassuaziss@nnmmsldannseedlave 2
1 o ] L] o A’ A o o i hd
ngu Tneasyimadusitlinng 7 Naemades  Wemha & limaramanau
. ot o : o ol o
apquuATIT enleyantiu uazdruau Lactobacilius spp. Unngraseqln 1 Al As
P =l ol ° A =l o a o at = lln 1
Waul7 sumeudrwaurasnuaT edrzdntuinuluiuusnrasn ad e lings
L 2 -l 0 ] ] g ﬁ.
namaUWLSNAY 93X10° AANTNMIAIN wesnguAduRamLIMLATIT tnlTrantiv
o o 3 ar © 3 y 1 ¥
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MRS agar was used and incubated at 37°C for 24 hrs.Tested group (64 chickens)
were forcely fed of mixed culture of Lactobacillus spp. every 3 days until the age of
42 days. No Lactobacillus spp. fed in control group (84 chickens).

Figure 1. Total count from Gl tract of chickens by spread plate technique



Table 7, Efficiency of food consumption in chickens

Information Tested groups Control
No. of chicken 64.00 64.00
Dead chickens 5.00 3.00
% of death 7.81 468
Average weight 3 weeks (gm) 79361 ’ 784.65'
Average weight increased in 6 1822.80' 1769.90'
weeks (gm)
Growth rate per day (gm) 43.40 41.90
Efficiency of food consumption a 0.892** 0.802%*
period of age 1-19 days
Efficiency of food consumption a 1.6562** 1.666%*
period of age 2042 days

NEUNAGRL = niiu‘lﬁ?;'lﬁﬁu Lactobecillus spp. WLLKAN UF30u 10 ad/un/
anewugvn 3 Fumaamniaes
nguAcLIAN = N lARLWAY Lactobacillus spp. WLILINAN
" = usnsineuatiheitiidAnynieadii (P<0.06)

¢ hjuansinanuatihe s Ayymneadi (P<0.06)
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a: Control
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Figure 2. Total viable cell count of Bacterial flora, Lactobacillus spp. and Salmonella

typhimurium from Gl tract of chickens.
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c: Tested group fed vsfrth Lactobacillus spp. challenged by Salmonella typhmurium
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Figure 2 (continued). Total viable cell count of Bacterial flora, Lactobacillus spp. and

Salmonella typhimurium from Gl tract of chickens.
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411 Figure 2¢ WA WIILNTIAT tya83 Lactobacillus spp. (P) Tuuinndunu
7 Salmonells typhimurium  (Competition Exclusion) TusI¥lifusndsiud 5 e
maaTy lnnasiudan Saimonells typhimurium figHNTOILIUNTIRT ByT09
Lectobecillus spp. MihuuuafiFenlszirtuzadliunnnds 20 44 1eemaafoyduiln
12918 (Figure 2d) nammﬂaaqﬁtﬂuuﬁngﬂuﬁuﬁuﬁdﬂ Lactobecillus spp. (P) il
antBidulnslulafinarurranTglalusldesdds  uazanurzonidn Saimonella
typhimurium FinelzannaEuanTlddan Fuidiacudhldlumsld

L) 3 [ 3 J =y J o 3
rluledinlunindesdndgramnssuifiasanislida sl lugmsfas
ufuFinals

@ e - = &

mMaNUTNNARUNT &
AT 8 wandliiiu Visbilty ¥8q Lectobacillus spp. Mldlsnudaed

= uJ ° = a T
aanrafitldf 20°C TusnmesiivFauanmaszidiauunuguda (yophilized)
haas 1 8 e Viabilty Funnda 93% Tuynaneiug

Table 8. % Log viability of freeze-dried Lactobacillus spp. (P) culture after storage at

20°C
Freeze-dried culture % Log Viability (months)
0 3 6 9 12
L. acidophilus { CU.1) 100 | 993 [98.1 | 986 | 9656
2 1 e 4
L. bulgaricus (CU.2) 100 {994 |99.1 | 98.7 | 98.0
3 1 7 8
L. fermentum (CU.3) 100 | 984 97.4 97.1 | 931
8 3 9 9
L. casei subsp. toleranec (CU.b) 100 | 994 | 993 | 99.7 | 98.1
1 1 8
L. jensennii (CU.6) 100 | 989 | 987 | 984 | 976
| 1 1 9 6
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Lectobacillus spp. #ﬁauﬂnﬁﬂu?zjwﬁ'{mnmuﬁﬁ'ﬂﬁ fauAdulnrluledn
e uluawnslrlnel45 Lﬁmmmﬂumﬂﬁuq‘ﬁu.ﬂnu'wmtgaﬂ?:q"q?;umm’lri
e tﬂuﬁﬁﬁqmﬁrﬁﬂ Lactobacillus spp. mwﬁmwh{fuﬁmu1mva?cmﬁm’1mu’lu
&V&lE msl¥ Probiotics aufhumaifin Lectobecillus  spp. Tum 14 %aaelu
ﬂ?mmtﬁ'u%wiﬂwm'lﬁ"ﬁnd'lmﬂﬁ'ui Lactobacillus spp. ?;Lq?ryl.ﬁ;mmmuﬁﬁn
MR Figure 1) AuihumsfhiiildandauaTuees Probiotics lRaLIFm
Lectobecilus &8 Wlringunaaeu@l&Fu Probiotics uamnam7as ayifviln
radu (uuiilunfy) acheiliaddgyusslszBnamuinndinguauan (Table 7)
FatlvnuafAn Probiotics anafidaudaslimegaduennaldfvinlisnsmauan
egeiu

Tummaagaumsinvinsiialzaann S. typhimurium HaTAusAIANY
Faauzasnadunufl S. typhimurium Kag Probiotics TleTuaslungunaaey
Figure 20 uazwda 19 3 Iilunguiilif Probiotics uaussunnninngaitléiu s.
typhimurium aeinTRau mafnsasaiaushalelamizasmsld Probiotics s
Wi ulumniesdrdananmaslifigaamuiun  sedumsfislauszifuns

HAR AaanausAMT e Ldaus
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