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Effect of Lactobacillus fermentum isolated from yogurt on fermentation
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Abstract

The aim of this study was to investigate the effect of Lactobacillus fermentum 92069 (LF) isolated from yogurt on chemical and microbial
fermentation and aerobic stability of high moisture com silage. After propagation and concentration determination LF was used to prepare
experimental treatments with concentrations of zero (control, LFy), 1x10° cfu/g fresh forage (LF,) and 2x10° cfu/g fresh forage (LF,). Three replicates
of each treatment were stored in laboratory silos for 90 days. The results showed that the chemical composition of silages (DM, NDF, ADF, CP,
WSC) was not affected by addition of LF. LF; had a significant lower pH compared to the control (P<0.05). LF; and LF, silages showed a higher
concentration of lactic acid (P<0.05). Concentration of acetic acid increased and mold population decreased in LF, compared to the other silages
(P<0.05). There was no significant difference between population of lactic acid bacteria and yeast in silages. The aerobic stability of LF, and LF;
silages decreased significantly compared to LF, (P<0.05). During the aerobic stage after opening the silos, LF, silage had the lowest pH (P<0.05).
However, yeast population of silages during the aerobic stage was not affected by treatment. The results of this study showed that Lactobacillus
fermentum 92069 has the potential to be used as a silage inoculant.

Keywords: Aerobic stability, Corn silage, Fermentation, Lactobacillus fermentum, Microbial population.

Email: Kafilzadeh@razi.ac.ir J s oo 55



033 S & 5 gabl Al S

ol Sl sl e A edtelol Sl Ll o3
Aol Sslite S osle b oDl 2 1 Lagg U
e 5L 5l eslizal Jle sl [V 5 V¥ AT Lles
L3 S 53 o (o Keal oS ey sV
Loood Do so s 5 N3] do)n YV/0 S ole
Gl oL all sl o TV/E Sis el
oS s SISV Al slags SL[4] Ll Pl
o sladed Sl (I Gkl a5 e (sl
Lz B 5 bajesee L) Sesslsm o s Jb 5o B
ol s S S sl I (2 ime 53 (888518 Sl
[T 258 Pl 5152 oLL Sl

L Lactobacillus fermentum) pstie s gl 45y
SASL Olgsa pH a8 5 SSY dnl g Ulg
O3 sl 5550 e 53 Saals oS ey SSVotd
e 2 8Ll Sl eslaad VY5 0 0] 58
DV 5T 0 ilsn ol Ll sl sl S 5 iy
B Gk 3L pl s ol L A1
Coge Sl kil Lo Sl 4 SSVA
oy 5> spmpe Dbl el b DV] 58 e
G S b boanslie 53 pstio s sl Y Sl
INT ol 508 Do a8 Cod Sy sl Y

23 GBI G588 sz pde 4 ax s Lol ol
) pie s sl sSY a g ) Sl eslinal )5
Lo Pl 53 LS sl S Ol (47471
S Olgeas OF 31 eslizal 5 50 Cote il 4 a5
oy 5 ol lre w5 St S 0
31 eslinal OISl s cimen 5 D8 5001 ol
adlan cpl [V] 5Dhw D3 G238l Olyea b Siss e
b sl sV ) g ) J ) o Sl L
Sl oIl 5 e CdS 5 Cle Sl edd s
A el VL b, b s Pl

o0
Loli s ogbye gledgle hi- b gy 5l (S
Sl s ol el Ak e 035 e S 3lsm 0
22 b SL pl il gl SsY dl glags S
S P O P NG PR W S PO IR M
A8 o b (SsY dwl sas 5ba) T sl
S Sl Casby sbls wge pH o a8 L
L8] S e lablons Lol 15 Son Lo 5 bl
dpn 2me 03 D (8 8515 5 ghew 05 S50 51 e
Sl S 5 s 8 5 s el S Sl
Wl sl bl S ol Sl L e
3 e e SV 5 Jshme laldnn S
Sl 5 Sk el 4 e a5 ol (5l o dl e
Glansl 5 el [10] L5 Aals Pl pas
I R D s I I TS
o e Sl Ol RPN Gl s s ol
AL S50 Ll e sk O3 S50 )

el Sl S o S slagos Bl dex
(Homofermentative LAB) - Saa odiS oz SasY
L L P el K S il s
Gy b I sladul 4 Jse slalday S
A Ady Sl Sl s PH me alS Csl
S eslizal [8] spde oosbal (lapilS s oo
PR R S e SVl sl 8L
e 5 ain Sl 3 Pl S ssle B
ES LD R W R 15 RO PRICRRE
S0 G Al s 4 B U S
ol i LSS 5 b jase L, 51 Canlos g
[Vo] wsd il ol Il o L5 o
SVl slag SL s ol ads sl
oslizul (Hetrofermentative LAB) - Saal oS jess

Srdls

Veue klaql"a)wl YY¥ 0,95

YAA



Yo casb, b3 v 55100 ol 5 e CedS  els Sl el p e B e skl 5SY )

GC-804 ) 58 OIS 5y 5 oo 51 eslinud
A eslezal (L]

ol SV Sl 8L e ol
sk s e VBT 5 e S 5 e
g bl dl SsY g SL cis
S 0) BT MRS S Lass 3 Cukyg & son
Yoogles 5 ol g kol d s e 5 <3S (OLJT
o gl A 4SO el VY Soews 5l S Bl 4 s
e}krﬁﬁﬁ@islmpju:)m&isvn Gy
PDA Le 53 S 5 e [1] A3 5518 o536
5 YO gly 3 e s i3S (OWT (S )
S B s e Sgmer s S 4Tl LS Sl
sas by oled sl SOV S e 5oy gy 5 S
DATAE 218 056 sl o 5 a5 S

03,556 5l A gsler ol s sk
Sl s 53 5SS o S 3w 0 5 e e Sl ba gl
a¥5 el b ol s 5 esls 13 (Sl
alols 4 pmales 5l eslizal b SDlow slos A5 s dili
j\JTEQbLNJJJQ;JoL\j})[{&Q&LN@
SAVL LIS sl s 5w Pl glos i
L a5 b s (g5l ol Olyea Jase gles
SNV A i slacell) A e Sler 5 V4]
53 3w 53 5513 Sl da (Glsa 4l e OLY
S8l XS 5 jeds Comex 5 PH dss 5 n
A

OV game  gland SLS 5 4 by gl el
S 2LESSL Sl b 05 Sor Comer 5 S
bl Sl5le 5 5 eslizal b 3w (3l ok s
5 () Jb b GLM kst a, (/8 ases) SAS
GolLb dsb s bk pH 5 bios S Curex

Coygot 5 MIXED ay, 3 eslisad L (o3lsm

by 5959 3Mg0
L a5 )3 adyle tlesT cpl plnil g
3 LS s gl 3 A YAV (St esle
Jsb o oslal 3 5 cdls g5l oKy b b
S LSS e Lok s 2 abgle s s 5 e il 5
0o el =Y 4(LFy oJ 28) sdiipmadls - slaslas 468
S bl AN e Ll VX0 efu
VA ofu b osdkimdls ¥ 5 (LF)) oL w5l oS
03U absle o8 oa (gl AV pptie 5 il S
GoSL eslinalsy e lackle as el (LF,)
O 3 eslizad b e i3l cal 53 st 3 sl 55
s QW S mle MRS Low 5 25
s b bdsas wds (5, 803l0l 5 w508
4 (OkdSI (CECIL, CE 3041J1e) e gb 5 Sl
WA bl b a8kl laghae 53 LD [V] 4
Clz.g LS e plEl el YO kb e sl
Lo G oo 05 5 00 O e gl
o 03585 BB Sl a5 2038 SSlis
Ll 5,10 BT slos 45 s, e Olas U lea o

A 5y o3 ARELLT Gl gl 05554 51 da
Ol lols 051 53 et ped 51 Sn low S 03e
Cole A Sdeas oS sl amys Vv gles 5o Ia
SLS S Sl G gl e S S
545 Ol (0 e O ST hls Sl b ol
Glewl 5 B edu sl 5 Skl SUI (g S5l
ol S 5 (Al ST 55 Jsbme o ydea s S (Y]
Jda pH s g S (:b,;,l V] ad el
osbas 5 il 3 pH adolidly [Y] bk yas (5,80 lae
5 DV SLsel 0550 aSeslul g Jhis, s
Je) e g5 5 Sl olKaws 5l eslizad b [0] sVl
LYY] Kawl a5 (0SSl (CECIL, CE 3041

Srdls

Veue klaql"a)wl YY¥ 0,95

A4



033 S & 5 gabl Al S

O3S sk Sl 3 )3 sle 05 S 5 pberd DA S
gl 03 S50 5 A ol ol 550158 (V) Jsd s
03 Jalall OUl sy (i b Ol 5 S
3 Sl edusd 5 el b doss (el st
Al edalie Bl et S dos (ies
dan 53 O 3 Jgles Slaclydn S ke (Y Jsis)
Chday S chle il Jal s b b
i skl SV L edbmdls o3l 3 Jslons

Ll S (gl pme 8 5 sba

mlin 5 a0z () Je b o) SO (slags S5l
Ck.ﬂ 05 Kl glanls we Oye3l SaSa (PR Wt

A Cl?u\ v/ 0
Yij:},H‘Tﬁ‘ Cjj (\ JJw
Yi=put Tt Wit T xWit e (¥ Jae

O ‘b}’j"‘ AJ\AIC,\M)Q odalin ‘Yij adus tJ'i‘ BEI
ST Wy ol 31 Wy o cmbesl gl I ey

AL e Oleg oo sled S e

035 ghow 51 J3 )3 B gle (09,8 Comazr 5 et LS 5N oo

Soras gllas- £ 5Kl

hed OS5

YY/\ELV/FY
I AVARKES VAR
YY/ANEY /6N
V/AYE/AY

V/vgEte/08

Y/\oEe /¥4
£/V\E/YE
AVATESVAVN

(hpy3) Sis 03be

(2 a3le s y3) 5 sy 3 45 Jglousls SUI

(Kis o3la Aoz )5) (ghus] 0y 55 53 J ghomals U

(s 03ls e 0) ol (55

(K o3l Ao y3) O 3 J o Sl jda s S
5 e Conar

SV el sl S

oS,

S

E3

s 158 05t d_,l:—pf,adljlq Ko p S A5 108 ), o 3 KS 5 jetie (SSY el gla 5 SL Cror

XN gt sl o5 il o b od s D53 5 e DS 5 Y Jsir

P-value SEM s
LF, LF, LF, wberd 55
AN AN Yé/et Ye/N Yy/00 (A 3) Sz obo
AN CINY £4/V1 £VNE £4/%Y (s o3l e y3) (o oy g 5 J glomell DU
AN \/*4 YY/8V Yé/t0 ARYAN (SKis oske s 3) (ke 0y 5 5 Jglomali LI
/A atl YV 78 VI (Ko osle do2) ol 5y 5
«/OA /80 V/0¥ VY /Y (K 03l dop3) O s Jslows Syt s S

p5p kel g VXV o) Ly (036 aighe oS

@ll QY8 e skl S VX VT efu) LE) (U 35S odSmdl &3 5w LFy )

(36 digle p 5 gl3le AY4R
L pKile 3kl (gl [SEM

Srdls

Veue kglro)wl YY’&JJ:

4.



Yo casb, b3 v 55100 ol 5 e CedS  els Sl el p e B e skl 5SY )

0> Rl s e plowl (el oty 5 e o site 5
o SVl o 3 (AU LS e Sl Al BBl
IYTT il sl o o o 5 Sl

3 el Olgsa Wi SLigel 035, chle
RCIE R A PRV W U JENCSYPIOS
Sl 2 ez 5 SV dend slag SL Corex
Cowd KS Camer L OLES (gl e Ml iole]
Pl Sssbts (255 13 patia s o sbsl SV
Sl L ple 4 el 58 K arexlF
s 55 39 50 KS 5 e Comer (P<4/v0)
sbl g (105 a3 18 o3V sl Sl 5aS b
S o hlasl b Ghlesl cul sl [6] 35 5D s 3L
Pl w55 Keal oS et 8L Sl Lol s
Sl Sleen (ol ol eslinad YU cusb, b slads gl
LPH g e 31 Ol Dl csboy 0oL [V 5 4]
d%w'@)‘ﬁﬁ:‘ Loy el 4z 55 5 das o SalS
DYT b o il o pllasls

Cls 53 88 B YAY auls 45 aidlw pH sl

Ly 5 S P sl clin pess Sy oS (¥ )
PH s sl [8] 55 ool (sla sl s S
LF, 5w pH Ll (i edalie LF, 5 LF; sl
(P<e/00) 55 Sl Sobpms sba JAS 4 o
SP AL LF, 5 L gl 5 SSY al ke
Sl clle s sl (P<+/+0) 55 dals Pl
dod Chale a ST sdalie LE, 5 LF; glaidw s
Solgme ssba J xS 4 Gl LE Pl 5 S
L 0538 Gl Golie s (P<h/00) 5 5Ny
okl PSS oS SN gz oo 8 sl 5V
Sheslizad ol lesl b gllas 55 [V 50 OV ] e
Chle B pH el e patie sl S
53 PH s me 2als W] i Sl 5 SVt
chle (4 Ol | LE, Sl 5l ol e
G el ol el Saulind 5 SSVAL

ool SV S Lol J s acd jasial Saul Al

25558 Corerr 5 eSS a5 e 4 AV ozt F kel Y mdls 36 ¥ g

Sles o
P-value SEM il
LF, LF, LF,
a3 YR ¥4y’ g0y £/+4" pH
ey /0 A0S 5% \/8aP (K oske day3) SSY Al
YA A1 v/ o? Ay AP (K 03l de3) Ketal o
/8 Ry Wi’ Y +/80 (Kis o3l Ao y3) SLigal 0359 55
Y
(IS Sarar
Wag! /oA oY o/ 0/AL S5 Al slas S
A Y AV Vals IV s
i Y P V/eY Vah &S

-

skl gSY VN Tefu) LFy (36 dgle o8 gl3lay QYN pzie i wpbesl S VX V0T ofu) LFy (U RS eadimdli &8 5w) L

(o300 4 gle r)f shila ‘\Y"\‘\f_)&'nfi

PR PEINTS r,f,a @il Kia b IS amlslog . i KS 5 jesee (KIS dpwl oS Coma Y
Lo Kile 3kl glas [SEM (P<+/+0) Gl I3 sme usy pa 55 aliue b Gy b b Kl Syl ca-b

Srdls

Veue klaql"a)wl YY¥ 0,95

AR



033 S & 5 gabl Al S

oS s 5 ome s 1 5518 Oby e 3 LF,
5ol o Rl e ol DL ) ()5 e
(P<e/v0) 54 Hl5 e 0o

PH sl 5 sl ol ilsl ool
SVl lagSL 5E eslial L D
S YU b, b plaidln 3 (Sl oS asts
53 YY) 510 AT Wlesls OLES 1ya b me 45 o S0 3
3 ol SV s ez b I s 8Ll (Bl
Sl S Aol 5 Szl Al le s e
WJcnl LMV s Pl 5l solbl 2l
AL AL S sl ml s sl B8
Ol Dl 3l oML o pstied sl sy
DY 5] s

S AR Game 5 P SR
G 5 LS g el SSY ediSiy p (ls e
a ey Loy e Jlaml 5 Lpd o e (gdie sl s
Y\ s efu/g lale 5l eslinul (Sawlied o ,Bas i
Silr ol 4 e (LF2) pstied wsbal o5y
el ol s S b alis 3 5 5 SV b

Ao o SL i Jl i s )15
53 g e I glaal s S 5058 1, SasV
S ool (Sial Al (SSY ] A5l Dl
S Liea BAs 5 oy Seds slge alex 5
Wy SVl gt buy b jsba
3o Jlx=l Lol bl s V0 5 ¢] Xsd
S Pl p3pstie s skl SV YV cfu ks
Comexr alS ol JI gladad clale a3l 5 b
AL el S
LS 295 Curex 5 PH (3l oL
Gl e bos e x5 2 815 Sl
Gl ol eas 1S (8) Jadr s golse
Yie 5 Yleosja LF 5 LFy glaidhu (g5lse
5 $3lsa oL LOT b anslie )3 4 54 cela
b (P</00) sl Jyb 4 cel YA U LF,
sl 3l co Dl pH (s315a (5ol 053
03 SAomb pH lls LF, 5w &S(g sba 23S
e Sgmer (P<H/00) 5 bajles b b anglis
Pl SLELS Comer 5 3K 13 sl b o

3 da 35 S 9 PH Ok (5318 oI 2 53 5w 4 AV A pzta 5 wshnl Y il S8 J g

98 2 ma 53 5 5,1 5

P-value s
SEM ol
0l 43 sl ok Sl LF, LF, LF,
- - - $/av AR ® vso® P (col) 5lsn 5,0k
'Y LV S S VA N A P A £¥s? PH
Y

(IS Srar

DAY </ v/AY v/ g /A £/vVo £/40 B

<o/ <e/eey <o/ny AT /A ¥/ ¥/ &S

-

‘\Y~1‘\f_,:;aj§w_,{“~@_,;f)/\X\~‘cfu)LFz (036 b ske p 5 (sl5le 4Y1 fﬁ;wjgw@,sy\xh‘cfu)w. (IS ortipedls &5 ) LFy )
(36 ke p £ (sl5la

Al 036 Wighe 0 5 p gl Kin S A1 108 ) oy KIS 5 e Comex X

AP</00) Asl g ls sne M| odias OLES iy pa s alie b Gy - b b Kle

-
Sy
.
Verr mbm Yo ledm YWo 0
vay



10.

11.

12.

13.

Yo casb, b3 v 55100 ol 5 e CedS  els Sl el p e B e skl 5SY )

15th  Edition. Association of Official
Analytical Chemists, Washington, DC, USA.
Arriola KG, Kim SC and Adesogan AT (2011)
Effect of applying inoculants with heterolactic
or homolactic and heterolactic bacteria on the
fermentation and quality of corn silage. Journal
of Dairy Science, 94(3): 1511-1516.

Borker SB and Sumerson WH (1947) The
colorimetric determination of lactic acid in
biological material. Journal of Biological
Chemistry, 138: 535-554.

Briceno AG and Martinez R (1995)
Comparison of methods for the detection and
enumeration of lactic acid bacteria in yogurt.
Archivos Latinoamericanos de Nutricion,
45(3): 207-12.

Calicchia ML, Wang CI, Nomura T,
Yotsuzuka F and Osato DW (1993) Selective
enumeration of Bifidobacterium  bifidum,
Enterococcus  faecium, and streptomycin
resistant Lactobacillus acidophilus from a
mixed probiotic product. Journal of Food
Protection, 56(11): 954-957.

Dubois M, Gilles KA, Hamilton JK, Rebers PT
and Smith F (1956) Colorimetric method for
determination of sugars and related substances.
Analytical Chemistry, 28(3): 350-356.

Filya 1 (2003) The effect of Lactobacillus
buchneri and Lactobacillus plantarum on the
fermentation, aerobic stability, and ruminal
degradability of low dry matter corn and
sorghum silages. Journal of Dairy Science
86(11): 3575-3581.

Ghaedi Z (2018) Effect of feeding a bacterial
probiotic on rumen parameters, blood
metabolites and performance of finishing lambs.
Razi University, M.Sc. Thesis. (In Persian)

Guo L, Yao D, Li D, Lin Y, Bureenok S, Ni K
and Yang F (2020) Effects of lactic acid
bacteria isolated from rumen fluid and feces
of dairy cows on fermentation quality,
microbial community, and in  vitro
digestibility of alfalfa silage. Frontiers in
Microbiology, 10: 2998-3009.

He L, Wang C, Xing Y, Zhou W, Pian R, Chen
X and Zhang Q (2020) Ensiling characteristics,
proteolysis and bacterial community of high-
moisture corn stalk and stylo silage prepared
with Bauhinia variegate flower. Bioresource
Technology, 296: 122336-122344.

Jal¢ D, Laukova A, Simonova M, Varadyova
Z and Homolka P (2009) The use of bacterial
inoculants for grass silage: their effects on
nutrient composition and fermentation
parameters in grass silages. Czech Journal of
Animal Science, 54(2): 84-91.

boelimds o 530S S3l5m oMl b alaily 0o

O Ol gr pstio s rosbslisrsy VX cfulg Ll
e a0 6 8b opl ol Bl Lol S s
l) QL’SY nu\LSa}:Sﬁtﬂ (.SLA)'“‘” Ls\j" u»-'):v.ﬂb )3
Fosl glackle g Gk 5l L /s s el
(65 s Seods L) Sgmsp il plan

V0 58] Ll Dlw (3lea Sl Shals Lol
el sSY 035580 6 ol DL LSl aalas s
Casby band Do 4 csle Sl el 1= 4Y04 (o 3tia
okl il 5 WSS Came s pH a8 e VU
OF 31 Ols g ccnl by 2pdp Dl CukS 5 3lsn
28 ool o 48 gl 253 K Ol

S1oyd g KIS
&QS)&:;J“LQ}W‘ (5)‘)6&.:0‘)W}}ﬁu}l&ﬁ)‘

.Jbﬁ& ‘5':‘.)).,\:9 9 J_iwj ‘Cjb U'~’~\ rbu\ DL

o (ol
sy Oty 6 Lo 5 bls 55l 48

oalatwuld y90 @b

1. Adesogan AT, Salawu MB, Ross AB, Davies
DR and Brooks AE (2003) Effect of
Lactobacillus buchneri, Lactobacillus
fermentum, Leuconostoc mesenteroides
inoculants, or a chemical additive on the
fermentation, aerobic stability, and nutritive
value of crimped wheat grains. Journal of
Dairy Science, 86(5): 1789-1796.

2. Amado IR, Fucifios C, Fajardo P, Guerra NP
and Pastrana, L (2012) Evaluation of two
bacteriocin producing probiotic lactic acid
bacteria as inoculants for controlling Listeria
monocytogenes in grass and maize silages.
Animal Feed Science and Technology, 175(3-
4): 137-149.

3. AOAC (2000) Official methods of analysis,

Srdls

Veue klaql"a)wl YY¥ 0,95

vay



14.

15.

16.

17.

18.

19.

20.

033 S & 5 gabl Al S

Jalili A (2020) Effect of feeding Lactobacillus
fermentum on health and growth performance
of suckling lambs. Razi University, M.Sc.
Thesis. (In Persian)

Kleinschmit DH, Schmidt RJ and Kung JL
(2005) The effects of wvarious antifungal
additives on the fermentation and aerobic
stability of corn silage. Journal of Dairy
Science, 88(6): 2130-2139.

McCullough H (1967) The determination of
ammonia in whole blood by a direct colorimetric
method. Clinica Chimica acta 17(2): 297-304.
Puntillo M, Gaggiotti M, Oteiza JM, Binetti A,
Massera A and Vinderola G (2020) Potential of
lactic acid bacteria isolated from different
forages as silage inoculants for improving
fermentation quality and aerobic stability.
Frontiers in Microbiology, 11: 3091-3108.

Rabie CJ, Liibben A, Marais GJ and Van
Vuuren HJ (1997) Enumeration of fungi in
barley. International Journal of Food
Microbiology, 35(2): 117-127.

Ranjit NK and Kung JR (2000) The effect of
Lactobacillus buchneri, Lactobacillus
plantarum, or a chemical preservative on the
fermentation and aerobic stability of corn silage.
Journal of Dairy Science, 83(3): 526-535.

Rooke JA and Kafilzadeh F (1994) The effect

21.

22.

23.

24.

Srdls

Veue klaql"a)wl YY¥ 0,95

¥as

upon fermentation and nutritive value of
silages produced after treatment by three
different inoculants of lactic acid bacteria
applied alone or in combination. Grass and
Forage Science, 49(3): 324-333.

Silva NC, Nascimento CF, Campos VM, Alves
MA, Resende FD, Daniel JL and Siqueira GR
(2019) Influence of storage length and
inoculation with Lactobacillus buchneri on the
fermentation, aerobic stability, and ruminal
degradability of high-moisture corn and
rehydrated corn grain silage. Animal Feed
Science and Technology, 251: 124-133.

Stewart CS and Duncan SH (1985) The effect of
avoparcin on cellulolytic bacteria of the ovine
rumen. Journal of General Microbiology, 131:
427-435.

Taylor CC, Ranjit NJ, Mills JA, Neylon JM and
Kung JrL (2002) The effect of treating whole-
plant barley with Lactobacillus buchneri 40788
on silage fermentation, aerobic stability, and
nutritive value for dairy cows. Journal of Dairy
Science, 85(7): 1793-1800.

Van Soest PY, Robertson J and Lewis B (1991)
Methods for dietary fiber, neutral detergent
fiber, and non starch polysaccharides in relation
to animal nutrition. Journal of Dairy Science, 74:
3583-3597.



