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Abstract

Introduction and Aim: The improvement of digestibility plays an important role on enhancement of feeding efficiency in poul-
try. Bacteria produce beneficial enzymes that help to digest food. The use of bacteria to increase the digestion and absorption
of feed nutrients was investigated in this study. Methods: Enzyme activity of 46 bacterial strains isolated from digestive system
of broiler chickens and rumen of dairy cattle was tested by well diffusion method on solid medium containing the enzyme
substrate. The bacteria with the highest enzyme activity were isolated and examined for dietary digestibility under different
treatments. Food digestibility was measured by collecting the whole feces in Arian breed chickens. Results: The findings
showed that rumen bacteria effectively secrete amylase, protease, cellulase, phytase and pectinase enzymes. None of Lactoba-
cillus bacteria isolated from digestive system of chickens could produce cellulase and pectinase but some of them effectively
exhibited lipase and xylanase activity that were used in 9 treatments containing different bacterial consortiums. In digestibility
experiment, composition of isolates significantly affected nutrient digestibility in chickens, so as treatment 6 showed the highest
digestibility for dry matter and starch and suitable performance in lipase activity. Conclusion: According to the results, Lacto-
bacillus bacteria exhibited the ability to produce lipase and xylanase enzymes. However, bacteria isolated from Holstein cows’
rumen showed the ability to produce cellulose and pectinase, and lacked the ability to produce lipase. In addition, amylase,
phytase, cellulase and lipase enzymes, produced and released by bacterial consortiums effectively broke down the nutrients in
the feed, which led to improved nutrient digestibility. So, among the treatments under study, treatments 5 and 6 displayed the

best performance compared to the other treatments regarding digestibility in broilers, and formed suitable consortium.

\ J

b Keywords: Amylase, Protease, Cellulase, Broiler chicken, Nutrient digestibility f]




e

DOI: 10.22092/Vj.2024.366928.2176 VP F Hlas VPP o)leds
0 o 0 K
JolS Wi é:.}}‘ %d_heﬁ)g’ s 9|§wllo,,.o.7:

CaliB (ot 9 (5 5T SO gw (B 33 (03 BT Cadlad (s
39 Swigng 3 B JoSw 59> o p> i Mgo 5 2 pid
oyl 315 (G gF s> >
Y oLl dazl ¥V 59,000 50z Loy ¢ Y 3Loy 4y
Agde Guw9dd oIS ($3HslS 0uSils (els psle 05,5 dASS Gsmidly -

Ol ) g (dpdie 93,8 0l8ESIS (g)gliS 0uSidly (als pole 09,5 -V

\f‘v—’Q—’a:Q‘b)ﬁj‘g@)U \f’V—’?—T/\:Qﬁlﬂ;b@)U
\\‘-\‘—o\—ﬂ:)uw@)ls \f'V—~‘\—~f:L5)§¢5lg‘t_3)L3

*Email: rmajidzadeh@um.ac.ir

oS>

@ a5 WS 6 g Guio ST L 3,10 yaub (213 Lol doup 33 e Ui Slyg uad Culil dgup 1 3us g dodiio
)y aslllan ol 3 Sygs Gise dlge Lz 5 ean il gl WT 31 ooliiul LAS (e S ik pas

dole Jaoo g9 Salx gy 4 Qb 9 Ao 5 RS § 0 G )IgS 0w I oud il GL dgw FF o2 3T Cudlwd )8 g
» lize gl slod ot 9 @luliz wiidls |y e 3T Culed o R & (HGASL .5 5158 GiuledT 9590 (o3 3T Gl Rumsw Sl
A g yS03Il 25T o1 Gz gz 53 g edue US Gyslaes iy b (i dlge s Cubld Wb w)p Slyss ead Cubl
pIASud WS (0 gedi i HsSs 5SS GYeke gy el Glaea BT G55 sk 4SS GlagsSL & ol Gl Laawdl :loal
5 Gild Sl T ) asy (9 Woss Sy 5 Voke 03T udsi @ 5B ¢ pe GhylsS ol 3 oud luz JuwlisSY sl 5SL
ssb @ Laluz S 5 uad Syl Giolo3T 5o sl JuSiS 1) Hlod § deld (8 53te (ALY GLoCS jlie & uidld ulie G303
rolio 3,Shos 5 dtulis 9 K> o3le gl Cutlild o s # jlows 4S5y sk SIS 13T B 0 53 ko D30 i CullB 4z BB
il ke Callsd 5o

4o ) o il g S Lol siyls 1y 303015 9 kel Slaea T wdsi (U155 dewlisiSY GlagsSL o HLis gl 1 S donas
3 Weke led ol Gloes 3T () 1 o9l Wdgy e wdgs (UIg5 W8 9 LSS 9 Yok slaea 3T wdgi LIS Glylo (lidds 95
CalilB 09 4y ke 45 WD) @38 1) Slyss 13 39790 Gdke dlge 330 yob & (LY SLOES )l Jawgs oud 3131 5 wdg jled
s Cubl 05 50 Lslesd plo @ Cod 1) 0Shes (5 9 Oxled GluledT 290 Glasled O 30 wlel () o Slygs euad
W30,5 sloul |y awlio gloazl g Wsls polass] 395 dy xbeS § po Slygs

Sie dlge cad Cubld (S Ao gz 3V glw 313" Mol :031guds



Ly Siled s 30 AL ugw g 48l (V7Y ,and Blackburn
el 55 (W) Wi bl 0T 53 35290 Glodigw puew 5 4b 03l
JUn) Golats) S baoe 4 gjludled jshitads g Sh Cowss
WA SO o gradw do 33 YV gled 30 9 Cslw YF Side s g widb
oaLéLdC«JJJM)D&M%&_‘)))’ISﬁbpw}ijlﬂéwJﬁslﬁ
290 sl 3l 5 Jet il g 58L g3l CuiS Jasme jshate (s
Gl Gl Rugw d2ls dalr sladuome 50 oud sl Salz 5o O
Oble Saly Gl,bl glalls &ygm eyl Cullad (VP)us diu,
Oz Ad 0310 GLis +++ b dlle (uidus 9+ L dla (o 5eS oS o0
A 0dls lis - b L,A.g))T Cdl=d Gguo

Gl Cled bl @ oy b e SSHlie SO WS Gl
0L s 5o 8l YL a3l Colled oS lag S das 55
S0 o 40328 CubiBog S o dSy)sbds axd S 1,8 09,5 Gy Wbl
S5 3 sl & bl Gl il anals 1y Giole3T 5390 &l g )
CebiB ud Lol S Sogody Shss 4y 9 dd JSS Lo 8L
o] gw b GLbsS Sladz g dzhad VA 3l oslatul b loS)yes ean
208 Sale pudd SO Lk 5o Gl 4S8 S L8 wyy dyse
8 S 5,8 (b3 0090 S35 YV BYY G 3l 03 5y d=had ¥ (1udd o
idols GialedT 3590 slasles

(SS509,53 O9) dalis (A

(RD)psilisosy oS sSsiil) dald Siisus JaSo + aals (¥
((R6)4uT oIS 5SLs 551 5(R5) ugiw! oo MS gucien

Wooy 9 (R3) dbgesisy MuwndlS) Jold S99 JoSe + dalis (¥
(R4)YsS siso3)

(5G) o 3ileu S GugkewbigSY) Jols S3gm9n JoSe + wali (F
(o5l wskewbsSY 5 (6G) pugslodlle poskewlisSY

0) ool ;S pwokewlsSY) dols SSsnsn JoSe + sali (0
(0rskdgasal pwolewlsiSY 5 (9ceco) (wsslsalle okl giSY (ceco
(RV)poutlunsy oS oS g iwl) dolls S99, JoSe + dali (£
03kewlisSY (R6)auTolS 5SLs 5l 9(R5) ugdawl Wse NS guine
0skewlisSY 5 (6G) egslsdle puskuwbgSY (5G) w3l S
(029!

(RD)psilisosy oosSsSsi i) Jald Sgms JaSo + aali (V
okeawligiSY (R6)4uTglS 5L 5l 9(R5) (wadew! Wsa NS guteo
0 5kewl g8Y 5(9ceco) pwgsledlu pwolewligSY ((ceco 5) pwgslews S

(ovskd gl
Wy 9 (R3) disnsioy MewalS) Jold SSsm95 daSe + dalis (A
okl (5G) il S wokewlbgSY  (R4)YsS giey)

(0292 0o slewlisSY 5 (6G) (w9l

Wy 9 (R3) disegioy NewalS) Jold SSsm95 JaSie + salds (4
orskealigSY (ceco 5) pweiluw,S wskuwligSY (R4)YsSsiues)
(orslebsnal puskanlisiSY 5 (9ceco) uslsdl

Guslpez U9y 3 GiRe 3lge grolb can Culil g ,So)lwl Cys
Slagudd 55 (SH9y YFB Y (w3l dS g sbds i oolitwl OYgad JS
0395 O G yew ) Ay WS 18 g pdasle Hsheds SIplie

o 9655 S0 5w (53 (o3 T Cald )

doddo

GlaBdl O3 his cuw Hob Cmio drwgidloyy GlaygiS o
25ab Gl old )3 (29,540 iz punwsS| (3L 31 9 S5de
Olse sladsle 5 Shysz )0 d9z9e Gde dlge b diwsy Hsb &
9 Gl sbiedy SBsn BT 3l Guizes (V) witws bl 5
(V) 9 odlatul Houbo 55 5 Sdas S decl 3 9 Wy Uil
(F) Coul 048 d5dome b Slyss 30 b SBgmunl 3l oslizal Ll
SladaSe JLss 4 55250 $lajlo b ol jen GBaiedyiyg  deed
e b oowd) Slopuslyls S 5 ditwds oy 5 O30 Ss>
W Oy e Camivo 55 ezl Jll G Ulsisds SSsms
a0 S (radl Gil38) 0395 Hslds Sie JAS b loS3sn9 (1)
Oldos Guiges (F) L9de 0,58 doup o G20 S50 Lz 9
250 5 (0) GislsS olSid 1o wilgioe leSigng, a5 ol Olis
poslinl yo IS USas aUlgs ((F) wils 0w} gslrhe sl
W55 UIs3 d(A) Ol b hlite dhly SG dlegl (V) w415 1) 039,
slocdslie Olsisds 039300 dpuSlyy 5 runiSL (T Slosl
L1y 6[.@@»[) LQ’&*’;%JS)J Owizmen g (V) Wl 35 1) wude
S Cosll 5 GlusSIET 5 Hlatlie gleyesh wlg So,es
09 dgu &S Cuwl 00 Glo S ,b ) d..syuuald..cud.?g@.a.mw
alS Guoen 5 Slye Olewily iy pinl3dl el Lz 5 s
L(VY) 0980 Slygs 0udd LSS dlge yd S92 g0 Gludss Wb Jolge
4 Oy Sl dooly (i osb Shss Cad 03930 Juds 4
il @85 GialS 5 Slygs gde 3lgs Lz 9 as (ol g 9w
Ul el Gagsy ool 31 Bue (ol nly (Sl gsdue 32,k
W53 S0 S 9 S 9 youb Gl ol8awd mite 93 3l Lo 5L
Wibs GisS dzsr Shiss eas Cubl » ol 436 5 o3
Cbil g 50 ilise RLSL CSHlie d,Slas u)yy Ouizen
Sy oleal 4y seie & Sl (83,8 4 pazie Bue SQ 55 Shss eae

Dodise GholsS ol8iws 33 SLigsSI usls

Lyigy 9 dlge
3 odd Mz puskaligSY 5SL alaz Fr Giolel] dloye ool 5o
48 3 oud Gilwlia G5SLF 9 (V) GidsS § e GiolsS oliwd
Gl Gl 00 0391 Y Jgd 58 &S s byl (VW) oplisde 58
(HsS Sazgz (GD) GiylsS olaws I laduwbsSY giluluz
5 65) @ez Cilike Gw duw 53 GRESS dzsx WY )lsS Ot
& o8ls S HBT Man Rogosa and Sharp (MRS) ¢S w893
le Calise 4Bl wd) SlaS (HLSL $lodisS Gusd sshis 4 9
(W)ad,S 51,8 e9)90) DNA d=hd V¢ JIg3 (oy=e 50 9 00
Jotud 32 5b 31 030 deSls glgtom lunl dwSs ¢ 58U gilulaz
Go9lmez blo pliids i o6 dw 3l oo @i ) U34S
S50 oud S el 35 Y Hlar Gk ) 4SS mle 5 ub
@ pogeude 4250 Y1 gled 13 Gllgan Cigo 4 5 ges S
Abu-akkada) (553 o 18Tl CuiS oo 4 5 Jite oBliske]

W

Syl loongl oS tiubelisio



VP F ol K saald 4 5 VP 0l

LS 03] Guess ST

Slaosls Calys 55 9w plosl Ldolas SelS b I 53 GolesT ol
a5y 31 oalizal b 5 a3l Excel 5l38lp50 b inle3T 51 odelcamsds
390 (SQ dhaly) @bl Jue @l SAS gkl Sl38lp 5 b Ghs Jus
Lz Oge3l 31 oolitul b (85ke Oluolie xS )13 Guilsly dy328
L pdy Oygo de s 0 Jbas] C‘L"‘“ 30 3l gldwals
Yij=ptaiteij : S0 dayl

Gdzal> ) Cdo p:S0le p = 0dd §,S03lS) Cdo Hlude = Yij
oiale)T glhas il =eij « Sisnsn Sl 0i = lais)se

ol VY Ok 0 g ol b 9 GinledT Shyes b GBS 5y Sl
0315 i ,S dlllas 3350 OB 5y GiylsS 0liwd JolS dulss ghaiads
S S ), QSJQ).: olasl o UA‘ULA)T slsled Celw FA O L3I
IS 55 b Jlesl Siw,S Caelu VY Touamme Oloh ool 538 3 dms s
s 3o Oloy B g GJST&N? OYead olé oud 485 Jolye
28 ean dge Gladig W3ud G IESS womale d)d Ve 53,8 5o
5 o9 S Sl VY Oue ) wgadin gz 30 glod 53 09l
(895 St 00k) Gde dlga o bl ol o b uL.wT
¥ 50 (V330) AOAC ylogig)y @b (awlid 5 alud ,4ud (1=

S sdigw -3 Jguz

oslods SSL dgw Solazs! o oslos SASL dgw Solazs o
1 S$39) wroklisSY 4 int 24 ol S sl gSY 2¢C
2 oo N el o slwlgiSY 6 int 25 o lus S GrgleuligSY 7 ceco
3 293y JussgSY Plant 14914 26 ol S ol sSY 13C
4 Souilz uslealisSY 4G 27 Pl S rslealisSY 7G
5 0925l sy sSY 6 ceco 28 0Pl S sl gSY 1C
6 ol S skl gSY 8 int 29 393 osbeulisSY 3C
7 Pl S skl gSY 8C 30 ol S sl gSY 2int
8 928l (o gluwls gSY 3int 31 s S oo ghauwls gSY 9 ceco
9 EESRIEUIHIT) 8G 32 o923l rslaulisSY 6G
10 ol S poslealigSY Lint 33 0l S poslewlisSY 5C
11 395 preblisSY 7C 34 ol S oo slealy Y 4 ceco
12 0925l sy sSY 3G 35 $39) pobeelisSY 10 ceco
13 0923l sl sSY 5G 36 Sodle skl gSY 10cC
14 9 sl el gSY 8 ceco 37 008 9ol gl gSY La5Acid
15 oS rskealigSY 12¢c 38 0292 st siSY 5int
16 0239) sl gSY nc 39 Gouilz puskealisSY 7 int
17 ol S rskealigSY 16 40 0l S o slealsgSY 13 ceco
18 393 preblisSY 2 ceco 41 £ 5u0ligy (195 85 5% fu) R1
19 5795 wrslealigSY 1 ceco 42 potbung)y hsasila R2
20 ol S skealisSY 5 ceco 43 45385353 YeuntlS R3
21 ol S skl gSY 3 ceco 44 VS gingy Wy R4
22 958l ol gSY 10 ceco 45 o9l (Hon IS guitea R5
23 395 weskligSY 2G 46 Al S 58 o 53 R6

& ol gmeonyg] §g St il o

O




W39y @il @3] Cudl=d glyls (Brevis) guslp owskewlisSY s
obsesde (R1) poiliaeg) owsSsSeniul slagsSh s ogds
(R4) YsSgiun9 Mgy (R3) dignsigdeuclS (R2) pssliwy)
Cl=d glyls (RE) dwlolS 5SLos5l 5 (RS) Lwgduw! 90 gucien
Felz poelwbgSY GlagBh puzen Wdg $HLSG 9 $3Yslw
1360 T wdss RUlss (8G) (Hswile puskuwlisSY 5 (4G)
On ol 50 9 WS gy 1) B leeSL ple s widlas
0238) oskewbigSY (8eeco) (wsilsdls wolwbigSY slagsSL
09kt sS wslewlisSY (Sceco) gl S pwskewlisSY (11C)
03l S GoskewlisSY (2G) pgil S wskewlsSY (3ceco)
potliesy woSsSouswl (4C) el wokwbigSY  (7int)
RSV (RO) dulolSiSLssil o (R4) YsSoimsyMisay «(R1)
0 slewlisSY slagiSL ol plaisl sez 4 1) L)) Cllsd
orslewlisSY BG) sl pslialigSY  (4G) Sswsl
orokewlsSY (10cec0) pwslsdls prolawlisiSY (2G) pusiluun S
YsS siue9, Mgy «(R2) posilises) pebisesilu ((3ceco) Lugiluws,S
Sl 5 3lud Culled w818 (RS) ugdgwl U 9o guctes 9 (R4)
«(9ceco) pwosledl LwolewligSY (Tceco) Lwgiliws,S woliwbsSY
o (6G) sl S pskwbsSY 5 (R3) disegisy S

W58l glas v 3y gilud Cudlss

e 965 Blad g (3 (50 35T Sl w0

oy g gubo
2 Sy Salz Gisy ) eolitul b lagiSL el Culled uy
Sdan 0delCwdds bl 4de g3l .Cuwl 0ud 035351 ¥ o)leds Jguz
095l wskewlisSY (4G) (Hsusle pwskuwlisSY 52 4 lag 5SL
o9l sS pukewligSY 5 (3oeco) pugilew S puskwligSY «(3G)
4905393 eudS Sl 8L dS)sb 4y wials 5By, Cyllsd (3C)
5 (R5) (wodswl HoaWguise  (R4) YsSoins Mgy «(R3)
395 @ 1y 3Wsy @351 g Ol 32,390 (R6) awlslS SLs 53l
W) oosilsS pslealigSY s 4 slag S ale 5ol plats
o 0315 Gl 355 31 6ol Cdlsd (7€) (65355 LuskalisiSY 5 (C
9N guiss (R1) poilicnsy posSsS gy fwl slagiSL o ol 5o
(R3) 4dsegiodeucdS 5 (R6) 4wlslS;SLssSl «(R5) gusiswl
Sl sSL Gumen Lol Ol 1y @il Cullsd Olyee 5u330
(6int) puledl  GoolwbeSY  (4int) 39y wokewbgSY
(5G) woslsdle uskwlsSY  (4G) Sswile  wokuwlsSY
«(5¢cec0) wgilews S wokewlbgSY (1ceco) O 9,5l pwoliwbgSY
BC) stk S pskwlisSY (7G) Lugilun)S poskwlisSY
((9ceco) pwaylsdle pwskewbeSY (2int) pweilews S pwolwbsSY
(4ceco) $39) wrskewlisSY  (6G) pusilun S pusliwligSY
(LaSAcid) pwskdgasul pslewlisSY «(5int) (Hsusle pwskaulisSY

Sl Saly iy 3l oolinul b gL a3 Cudlmd ujy Y Jouz

e x 3l 3k 3¥ske 56315 sy 3l S5SL s oy
+ + + . + + 4 int s 55 s skl 5SY 1
+ + + - + - 6 int o) salls (e slisdy 53CY 2
+ + . - + + 14914 a5 LBl dauly 53SY 3

+ + 4 G smila (o shinly 558 4
+ + + + 6 ceco o) sl shanly g3SY 5
+ + + + 8 int L silien S sl 5V 6
+ + + + 8 ¢ 0 sl oS (s shandly 5KV 7
& & & + 3 int ol sl s sl 53SY 8
5 " + 8 G (il (o shinly 58V 9
5 + + + 1 int o sibams S e slaasly 5K 10
n & 5 + 7 C 55 cushnls 5i8Y 11

+ + 3 G o) salles (s by SV 12
+ ++ ++ + ++ 5 G ool slles (s by Y 13
+ + - o+ 8 ceco waslsalbs (e slansly 5SY 14
+ + + + 12 C 0o sl S (s shansly 53SY 15

Syl loongl oS tiubelisio



- N °Ju

Sy Salz gy )l bl b g 5SL o 3T Sl oy ¥ Jouiz

sy 3el Bl 3Ysle B SleSy Sk L g @,
+ o+ 5 5 o+ 5 + 11 C o) o sty 5SY 16
+ + - - + - + 1 G oot S G sbanly 58Y 17
¥ + - - + - o 2 ceco s skl giSY 18
+ + ++ . + . + 51 ceco g sl s slauly 5SY 19
R . -:- i N S R s 20
+ - - ++ - - 3 ceco st S by 5iSY 21

+ + - - + - - 10 ceco wes) sl (o shanly €Y 22
+ + . . ++ - - 2 G A sl 5SY 23
N N ; ; N : . 2C st S (o shady Y 24
n + - . + 5 it 7 ceco u st S shiuly gV 25
+ - - - + - + 13 C st oS by 58Y 26
. i . i . : N 7 G in g S sl 5EY 27
5 5 - - 5 - + 3 C s puslula 5SY 28
. . e : . : N 2 int on g S o ol 55 29
% % + + 9 ceco wesibin S (a sl 5iSY 30
+ + + + 6 G sl sallas s shausly 1S 31
+ + -+ . + . o 5 C o sl S G shausly 53SY 32
n & - - & - ++ 4 ceco uusibin S (s shly gSY 33
+ + + . + . ++ 10 ceco s s o skl 5SY 34
. . ] ] N . . 10 C (s sils sy 56Y 35
+ . + - + LaSAcid st sasal (s shuly 5 36
+ = + - + o) o sy S 37
+ + + - + - + 7 int (Ssmils s shly Y 38
+ + . . o+ . + 13 ceco st S o shauly 5SY 39
. : : . : i 4 Cps S5 bl Y 40

IR posiilive gy (nsS oS gy yin) 41

2 R psilise sy (b 5o 5ils 42

3R 4isesisn s 43

4R YsSses, s n A

5R ol (lse DS suiive 45

6 R 4l 5IS Sl il 46

el 48 S plovl Laga T ) Codlsd polul 1 Lo 5 sl I

Gyl smeloogl oS il @




ooshabsSY wile ladssS &S wb Gl 505 6,500 Slsdlas 45 (YY)
AVFTY) ol $5ld Cudled pwgilun S GugkewbisSY 5 puslsdle
Collzd s pwskdassl pwskalgSY G ASL 45 wisls olis uddowe
s SVl @ 1) oole slathums,S 5 (Y0) Sl 5l
39938 895 2 &S sy 05 (YA) 1588 3 Zhang .(YV-YF) uiS e
Oogots & 5 1S ladzr e Suwld] OF 55 SSsngyn JaSe
ovsbewlbgSY wo s V ol Hlesd wals Jols &S Hld V 4 Ldolas
(P2) poskd sl pwskalisSY woys V Gsle Hles (P1) L33
O)gody G sl dw 9 (P3) pusSY peSbosdn sl Hlosd
9 (CP2) V:¥:) (CP1) V:V:) sladowd udys @ &.«35,345).3 byl
e el Cudlzd PY 5 CP glalos o5 0555 inyl3S (CP3) Va\:Y
Ol Ouiome G8,b 5 ols il 38 ez 3B ssb di ) a3 9
Oz 5 pan Cgz oY slampl Wi duwbeSY o WS
Ol)8en 5 Saleh .(Y4) uuS wdss |y eandiB e glallung S
0z 4 ouokewlgSY 9 Oruledosl 039331 &S W8S Gayl5S (V)
Sy aa3 0 il 381 9865 5 53 EE 9 DM «CP ¢ CF s Colils
303615 9 3Yske wiile Lo T udss dy 138 OBW 5 Grub sk 4
bug 03T mhys s 4 pdn CubB dsgy ol e 5O Aitudd
dlewsds LpwoluuligSY ogdlay (FY-¥Y-¥1) wibie LSisusn
ERISOR TR PIORS) WARCIEIGWIES P VISt RWIITET R WRWES
ez Olg3 JS 50 Lol L(YO-YF) Wgd 0 youb &.995 039y O )L:.J
4 Coul (S Gie 350 an Colld 58,5515 ,3bs a5 3,8 Olo
158 Sl 3T Callsd ol 53] an o Sisus 45 il o o]

e 965 St w0 (5 5 (0935 Cadled (s 0

23 o0l AP GBS ladzgz 53 gde dlga el was Cubl
Gedod ol 50 odelCiwsds uls dde g3l .Cuwl 0ud 03,91 ¥ Jgue
C8,55 51,8 GialedT slosless ,3bCes 5uSs 5 @ el pas b
walis 5 yhud (ryz oSt o3le gan Sl S 53 (P>+/+0)
(P<e/+0) wid,S 153 LioledT glosles ,5BCss Hlaine yob a
0 0less 1) il 3w 5 )7 @ Cubl Oliwe uitdy Seosb 4
St 00le guas CublB Olue o i Guigen 9 310 polazs| 395 4
$ oless ode] Cewdy puls dide g3l b odaline & )l 5o diwlis 9
9 (P>+/+0) Sis ool 9 dtwlds puan Cubil wo)d (0 ,3YL Jo 4
RAYL IS 4 0Ol Gz 5wl ()7 a SRl iz
CSHlie S pliS 5o Wilsioe iz 9 Sld Hawd pas Cobl
Sladz sz > Gdoe dlge pas Ll doup $ln b Grelie (2LSL

S dleol T 3135 1S
U155 Ladawb oY &S Sl ouds (2135 (ims sy ool s b @alae
891k S& Y9 um el SLLS 9,8 Sluiy Hlig SLSY udg
o9 bl guses L(V0) Wyl 0d5uS Heb 4 1) Hliwl 9 jld
(V) 3185 0237 Wlgion po2stidy puslewlisSY aS ols (las 6,500
Jaoe 35 postilisegy wligagilu G5SL S gdiyi 1y (W) Ml 5
Nel b 5 T @337 9 03,5 Wby 954 3985 5 35585 G5l S
3651 3B e Ul 8L ol 5 (WA) LSoe 5 255
Hoyse Glap T wWlgie 5 4nSi glagsSL ogdwy .(18) )l
) WS wdgs s glesesdy 9 ol as ol died iy
318 1y 3kd @337 wd g (RU1s3 puslodl GuslewbgSY uizman (V)

(%033) 3237 313 (AbsS Gbazsz 13 Gk dge G 0l Eas Cubl ¥ Jous

lo)los alis Sl jhud oz 0859 S oole
sals 12.60" 41.65° 88274 73.137 88.434
e 56.87° 51.17° 91.555° 74.841 82.03"
3 o 29,650 61.43° 88.420° 73.249 93.18"
. 29.88° 21.62" 85.070% 73.911 77.528
5 s 54.289 71.05° 93.808" 73.827 83.76°
6 o 84.97° 55.00° 91.512° 73.176 95.45°
7 o 15.892 53.844 91.524° 72.767 60.40'
8 o 66.21° 36.00" 83.1374 72.202 89.81°
o 10.22! 50.11 90.200° 70.436 7573
SEM 6.063 0.033 1.101 0.435 2.464
P-Value 0.0001 0.0001 0.0001 0.605 0.0001

(P4 0) Wbln 43 ame BB glyls S e b B9, b Gsiw 1o sl (Silke

Syl loongl oS tiubelisio



VP F ol K saald 4 5 VP 0l

Food Microbiol. Based Entrepreneurship: Making Money From
Microbes 2023 Jan 1 (pp. 233-251). Singapore: Springer Nature
Singapore. https://doi.org/10.1007/978-981-19-5041-4 13.

2- Hussien A, Ismael E, Elleithy EM, Kamel S, Hamza DA, Is-
mail EY, Fahmy KN. Influence of Bacillus subtilis and Bacillus
licheniformis probiotic supplementation via the drinking water on
performance and gut health of broiler chickens. J. Adv. Vet. Res.
2023 Jan 2;13(1):94-102.

3- Wang B, Wu Q, Yu S, Lu Q, Lv X, Zhang M, Kan Y, Wang
X, Zhu Y, Wang G, Wang Q. Host-derived bacillus spp. as pro-
biotic additives for improved growth performance in broilers.
Poult. Sci. 2023 Jan 1;102(1):102240. https://doi.org/10.1016/j.
psj.2022.102240

4- Tarradas J, Tous N, Esteve-Garcia E, Brufau J. The control of
intestinal inflammation: A major objective in the research of probi-
otic strains as alternatives to antibiotic growth promoters in poultry.
E.M. 2020 Jan 21;8(2):148. https://doi.org/10.3390/microorgan-
isms8020148

5- Corcoran BM, Stanton C, Fitzgerald GF, Ross R. Survival of
probiotic lactobacilli in acidic environments is enhanced in the
presence of metabolizable sugars. AEM. 2005 Jun;71(6):3060-7.
https://doi.org/10.1128/AEM.71.6.3060-3067.2005

6- Singhal N, Maurya AK, Mohanty S, Kumar M, Virdi JS. Evalu-
ation of bile salt hydrolases, cholesterol-lowering capabilities,
and probiotic potential of Enterococcus faecium isolated from
rhizosphere. Front. microbiol. 2019 Jul 16;10:1567. https://doi.
org/10.3389/fmicb.2019.01567

7- Han S, Lu Y, Xie J, Fei Y, Zheng G, Wang Z, Liu J, Lv L,
Ling Z, Berglund B, Yao M. Probiotic gastrointestinal transit and
colonization after oral administration: A long journey. Front. cell.
infect. microbiol. 2021 Mar 10;11:609722. https://doi.org/10.3389/
fcimb.2021.609722

8- Lebeer S, Vanderleyden J, De Keersmaecker SC. Host in-
teractions of probiotic bacterial surface molecules: compari-
son with commensals and pathogens. Nat. Rev. Microbiol. 2010
Mar;8(3):171-84. https://doi.org/10.1038/nrmicro2297.

9- Gerbaldo GA, Barberis C, Pascual L, Dalcero A, Barberis L.
Antifungal activity of two Lactobacillus strains with potential pro-
biotic properties. FEMS Microbiol. Lett. 2012 Jul 1;332(1):27-33.
https://doi.org/10.1111/j.1574-6968.2012.02570.x.

10- Sankarapandian V, Venmathi Maran BA, Rajendran RL, Jo-
galekar MP, Gurunagarajan S, Krishnamoorthy R, Gangadaran P,
Ahn BC. An update on the effectiveness of probiotics in the preven-
tion and treatment of cancer. Life. 2022 Jan 2;12(1):59. https://doi.
org/10.3390/1ife12010059.

& ol gmeonyg] §g St il o

3 oslatl s 4 BylsS Gla Pl Cull=d Gil33l (ol Wsdse
e ysub Sl 0395 53 GdRe dge Gl I3 puswd Hd 9 Sl
Wlgine blabsSY & ol ools 3lis Slallas (YA) d5de
I PV-YF) S Soum8 1) SgrgS 009 50 GilsS slape T Cull=d
b 0 0ud ddgi SCFAS 31 9oL oluss dS u30,S Olo (uddow 8 ,b
1y eos) bl sladsle Wiy @l e3Y 65,51 SBsn9m pud 2l
1y 009y Wi prhw WS e Soyo8 1) 039 bl ddy WS (e el
LibsS Slad gz 55 30 1y Slyss 3l oolitul LIS o umdie Giul )
Cul=d Jds @ La:&dg.:ag)_g O3l o9de L(YA-YA) wiisu e doqy
(YA) it dguy 1y 009 uwlid oy Jiblgl 0 395 u)l.&...wSlu.‘Z_\T
Cdyb S Hlge 1) O3S 25T Gladosl) wss wilgie ol
035) §lojn @ eblieuS) cuwl 3l 5 wimd Gl 1y (SlasuSIoT
oBwd S Hlae ) pae GlagsSL Wby ogdleds (F+) WS S ol
02158 035 Gl @l 1) G A Jume 9 aS Cladlowe Cighe 3115 009,
Lodoe Sdie dlge Ll 9 cad dop Camw dod 5 (F)) WS
Cled 5 aaed s plie sl pwskewlsSY $5SL Guizen (YA)
Otz (FY) dudidn S 1) GLBsS sladzsz 53 alsS glagass
o slin 53 oilean S prskealigSY o wi olo 5,55 sasilhae 5
CS b GrisS Gladzsz )0 S Gz Qowy ol lp oS wd
JosulS (uals o 9 0,300 Gy pud salie 53 Gage G5 9 WS (0
Oladod 09deds (FY) 09d 0 LidsS Glodogo 33 W wdS 63 9 el
S50 Sé gl 55 15 4 owlsle puskeulisISY a ols oL
Souy GLsS Sladzgz 10 1) Gz as 9 dade Gial8l 1) zoadse
o okewligSY G 58L a5 5 S Olo 6,50 sasllhs guls (FF) Wi o
OO S4328 (RUlg ibsS Gladzge 0395 3l 0ud Iz pwgiluwa S

(F0) syl 1y )lltAT N)JT JuJy U__gbly" 9009 Lo )y diwlis

S S dz

4 & L85 dnd Gulz Ve pioled] ol Olualie 4 dzgib
3 dewlysSY dilaz ¥ dals 580 4065 ik Jold) 7 sloslesd 3 3
Y'JAU))03(gﬁngle‘prg'&)ﬂuﬁ)‘ﬁomb&n
USL ESHlie ) Gewbn Hlisle SO (& SiulgS ol8ws 3 Ll
S o0l puan CublB oo 53 F ks &S Gyshy Wd,S sl
MW%@xO)@sébsbw)%-gbgbl33mm
009 S93 @ degi b M Lwidgs lasles plu 3l Ry iy 9 Slud
2 T 3 &S sabm slating ean Cobl 5 JoSe 50 ol 3 Sles
Fa JaSe U 35 (3031 38 2sS & 5 50 W58 63 Shes slapasls

28,5 pasin

D105 0959 Gl wn g bhwgs &le o, 4455@3.@

oolitwl 3 90 golin
1-Patel N, Borase H, Belewu MA, Krishnamurthy R. Production,
Cost Analysis, and Marketing of Livestock and Poultry Probiotic.

@




11- Assan D, Kuebutornye FK, Hlordzi V, Chen H, Mraz J, Musta-
pha UF, Abarike ED. Effects of probiotics on digestive enzymes of
fish (finfish and shellfish); status and prospects: a mini review. CBP
Part B: BMB. 2022 Jan 1;257:110653. https://doi.org/10.1016/].
cbpb.2021.110653.

12- Heravi RM, Kermanshahi H, Sankian M, Nassiri MR, Mous-
savi AH, Nasiraii LR, Varasteh AR. Screening of lactobacilli bac-
teria isolated from gastrointestinal tract of broiler chickens for their
use as probiotic. Afr. J. Microbiol. Res. 2011 Jul 18;5(14):1858-68.
https://doi.org/10.5897/AIJMR11.416.

13- Abou Akkada A, Blackburn T (1963) Some observations on the
nitrogen metabolism of rumen proteolytic bacteria. Microbiology
31(3):461-469. https://doi.org/10.1099/00221287-31-3-461

14- Soudi M, Nasr S. Isolation of yeasts from rice farms and study
of secretory enzyme profile in two species of the genus Pseudo-
zyma. Cellular and Molecular Research (Iran. J. Biotechnol.). 2015
May 22;28(1):23-34.

15- Maske BL, de Melo Pereira GV, Vale AD, de Carvalho Neto
DP, Karp SG, Viesser JA, Lindner JD, Pagnoncelli MG, Soccol
VT, Soccol CR. A review on enzyme-producing lactobacilli associ-
ated with the human digestive process: From metabolism to appli-
cation. Enzyme Microb. Technol. 2021 Sep 1;149:109836. https://
doi.org/10.1016/j.enzmictec.2021.109836.

16-Mtshali PS, Divol B, Van Rensburg P, Du Toit M. Genetic screen-
ing of wine-related enzymes in Lactobacillus species isolated from
South African wines. J. Appl. Microbiol. 2010 Apr 1;108(4):1389-
97. https://doi.org/10.1111/j.1365-2672.2009.04535 .x.

17- Woo SH, Shin YJ, Jeong HM, Kim JS, Ko DS, Hong JS, Choi
HD, Shim JH. Effects of maltogenic amylase from Lactobacillus
plantarum on retrogradation of bread. J. Cereal Sci. 2020 May
1;93:102976. https://doi.org/10.1016/j.j¢s.2020.102976.

18- Kamio Y, Terawaki Y, Nakajima T, Matsuda K. Structure
of glycogen produced by Selenomonas ruminantium. Agric.
Biol. Chem. 1981 Jan 1;45(1):209-16. https://doi.org/10.1271/
bbb1961.45.209.

19- Ravindran B, Gayathri V, Priya DM, Kanimozhi S, Sekaran G.
Hydrolysis of proteinaceous tannery solid waste for the production
of extracellular acidic protease by Selenomonas ruminantium. AJB.
2012;11(56):11978-90. https://doi.org/10.5897/AJB11.2484.

20- Adeyemi OA, Familade F. Replacement of maize by rumen
filtrate fermented corn-cob in layer diets. Bioresour. Technol. 2003
Nov 1;90(2):221-4. https://doi.org/10.1016/S0960-8524(03)00108-
1.

21- Wang Y, and McAllister TA. Rumen microbes, enzymes and
feed digestion-a review. AJAS. 2002. 15(11), pp.1659-1676.

o 9655 S0 5w (53 (o3 T Cald )

22- Lee NK, Lee EK, Paik HD. Potential probiotic properties of
phytase-producing Lactobacillus salivarius FC113. Ann. Micro-
biol. 2013 Jun;63:555-60. https://doi.org/10.1007/s13213-012-
0503-y.

23- NCBI. National Center for Biotechnology Information, Bethes-
da, MD (2016) Accessed Feb. 2020 www.ncbi.nlm.nih.gov.

24- Nuobariene L, Cizeikiene D, Gradzeviciute E, Hansen AS,
Rasmussen SK, Juodeikiene G, Vogensen FK. Phytase-active
lactic acid bacteria from sourdoughs: Isolation and identification.
LWT- FS&T. 2015 Sep 1;63(1):766-72. https://doi.org/10.1016/;.
1wt.2015.03.018.

25- Akter MN, Hashim R, Sutriana A, Siti Azizah MN, Asaduz-
zaman M. Effect of Lactobacillus acidophilussupplementation on
growth performances, digestive enzyme activities and gut histo-
morphology of striped catfish (Pangasianodon hypophthalmusSau-
vage, 1878) juveniles. Aquac. Res. 2019 Mar;50(3):786-97. https://
doi.org/10.1111/are.13938.

26- Gaggia F, Mattarelli P, Biavati B. Probiotics and prebiotics
in animal feeding for safe food production. Int. J. Food Micro-
biol. 2010 Jul 31;141:S15-28. https://doi.org/10.1016/j.ijfoodmi-
¢ro.2010.02.031.

27- Sugiharto S. Role of nutraceuticals in gut health and growth per-
formance of poultryJ. Saudi Soc. Agric. Sci. 2016 Jun 1;15(2):99-
111. https://doi.org/10.1016/].jssas.2014.06.001.

28- Zhang L, Wang Y, Zhang R, Jia H, Liu X, Zhu Z. Effects of
three probiotics and their interactions on the growth performance of
and nutrient absorption in broilers. Peer]J. 2022 May 17;10:¢13308.
https://doi.org/10.7717/peerj.13308.

29- Mahdavi AH, Rahmani HR, Pourreza J. Effect of probiotic sup-
plements on egg quality and laying hen’s performance. Int. j. poult.
sci. 2005;4(7):488-92. https://doi.org/10.3923/ijps.2005.488.492.
30- Saleh AA, Amber K, Mohammed AA. Dietary supplementa-
tion with avilamycin and Lactobacillus acidophilus effects growth
performance and the expression of growth-related genes in broilers.
Anim. Sci. J. 2020 Apr 23;60(14):1704-10. https://doi.org/10.1071/
AN19030.

31- Saleh AA, Hayashi K, Ohtsuka A. Synergistic effect of feeding
Aspergillus awamori and Saccharomyces cerevisiae on growth per-
formance in broiler chickens; promotion of protein metabolism and
modification of fatty acid profile in the muscle. Poult. Sci. 2013 Jul
25;50(3):242-50. https://doi.org/10.2141/jpsa.0120153.

32- Saleh AA, Eid YZ, Ebeid TA, Kamizono T, Ohtsuka A, Hayas-
hi K. Effects of feeding Aspergillus awamori and Aspergillus niger
on growth performance and meat quality in broiler chickens. Poult.
Sci. 2011 Jul 25;48(3):201-6. https://doi.org/10.2141/jpsa.011019.

<

Syl loongl oS tiubelisio



VP F ol K saald 4 5 VP 0l

33-Yamamoto M, Saleh F, Ohtsuka A, Hayashi K. New fermentation
technique to process fish waste. Anim. Sci. J. 2005 Jun;76(3):245-
8. https://doi.org/10.1111/j.1740-0929.2005.00262.x.

34- Xu ZR, Hu CH, Xia MS, Zhan XA, Wang MQ. Effects of di-
etary fructooligosaccharide on digestive enzyme activities, intesti-
nal microflora and morphology of male broilers. Poult. Sci. 2003
Jun 1;82(6):1030-6. https://doi.org/10.1093/ps/82.6.1030.

35- Abdel-Moneim AM, Selim DA, Basuony HA, Sabic EM, Saleh
AA, Ebeid TA. Effect of dietary supplementation of Bacillus sub-
tilis spores on growth performance, oxidative status, and digestive
enzyme activities in Japanese quail birds. Trop. Anim. Health Prod.
2020 Mar;52:671-80. https://doi.org/10.1007/s11250-019-02055-1.
36- Jin LZ, Ho YW, Abdullah N, Jalaludin S. Digestive and bacte-
rial enzyme activities in broilers fed diets supplemented with Lac-
tobacillus cultures. Poult. Sci. 2000 Jun 1;79(6):886-91. https://doi.
org/10.1093/ps/79.6.886.

37-Jazi V, Foroozandeh AD, Toghyani M, Dastar B, Koochaksara-
ie RR. Effects of Pediococcus acidilactici, mannan-oligosaccharide,
butyric acid and their combination on growth performance and intes-
tinal health in young broiler chickens challenged with Salmonella
Typhimurium. Poult. Sci. 2018 Jun 1;97(6):2034-43. https://doi.
org/10.3382/ps/pey035.

38- Wang S, Peng Q, Jia HM, Zeng XF, Zhu JL, Hou CL, Liu XT,
Yang FJ, Qiao SY. Prevention of Escherichia coli infection in broil-
er chickens with Lactobacillus plantarum B1. Poult. Sci. 2017 Aug
1;96(8):2576-86.

39- Biasato I, Ferrocino I, Biasibetti E, Grego E, Dabbou S, Sereno
A, Gai F, Gasco L, Schiavone A, Cocolin L, Capucchio MT. Modu-
lation of intestinal microbiota, morphology and mucin composition
by dietary insect meal inclusion in free-range chickens. BMC Vet.
Res. 2018 Dec;14:1-5. https://doi.org/10.1186/s12917-018-1690-y.

& ol gmeonyg] §g St il o

40- Bai K, Feng C, Jiang L, Zhang L, Zhang J, Zhang L, Wang T.
Dietary effects of Bacillus subtilis fmbj on growth performance,
small intestinal morphology, and its antioxidant capacity of broil-
ers. Poult. Sci. 2018 Jul 1;97(7):2312-21. https://doi.org/10.3382/
ps/peyl16.

41- Zhang L, Zhang L, Zhan XA, Zeng X, Zhou L, Cao G, Chen
AG, Yang C. Effects of dietary supplementation of probiotic, Clos-
tridium butyricum, on growth performance, immune response,
intestinal barrier function, and digestive enzyme activity in broil-
er chickens challenged with Escherichia coli K88. JASB. 2016
Dec;7:1-9. https://doi.org/10.1186/s40104-016-0061-4.

42-. Li HL, Li ZJ, Wei ZS, Liu T, Zou XZ, Liao Y, Luo Y. Long-
term effects of oral tea polyphenols and Lactobacillus brevis M8 on
biochemical parameters, digestive enzymes, and cytokines expres-
sion in broilers. J. Zhejiang Univ. Sci. B. 2015 Dec;16(12):1019.
https://doi.org/10.1631/jzus.B1500160.

43-Ding C, Wu H, Cao X, Ma X, Gao X, Gao Z, Liu S, Fan W, Liu
B, Song S. Lactobacillus johnsonii 3-1 and Lactobacillus crispa-
tus 7-4 promote the growth performance and ileum development
and participate in lipid metabolism of broilers. Food & Function.
2021;12(24):12535-49. https://doi.org/10.1039/D1FO03209G.
44-. Guban J, Korver DR, Allison GE, Tannock GW. Relationship
of dietary antimicrobial drug administration with broiler perfor-
mance, decreased population levels of Lactobacillus salivarius, and
reduced bile salt deconjugation in the ileum of broiler chickens.
Poult. Sci. 2006 Dec 1;85(12):2186-94. https://doi.org/10.1093/
ps/85.12.2186.

45- Taheri HR, Moravej H, Tabandeh F, Zaghari M, Shivazad M.
Screening of lactic acid bacteria toward their selection as a source
of chicken probiotic. Poult. Sci.. 2009 Aug 1;88(8):1586-93. https://
doi.org/10.3382/ps.2009-00041.

@




