DOL: http://dx.doi.org/ 10.22104/JIFT.2019.3637.1874

s
®

&

Uz
VWAA (e FFF-YOO amio ¥ o)lad oV 0,95 (3 (ngi slacs,sbd aslilad e

g jy Jldo
e e gla JuwbgiSY lawgi whodgul 18 (6 o’ o oo

Ol (o (S Y gaxo
F 9o 4zl "o 91 0 i T (5Ll yao dpmus (5,3 abold
Olnl (a9 oole s gidg s Glojlw (5)gld Cum ) 5553 s9iiils
Olnl (a9 oode G gigh plojlw (5)gld s j ouSirgyy Slewl .Y
Ot ool 3131 oSS  wid s dolg ( I0E @loo g pale 09,5 b obow! ¥
Olnl (xe g oole G gidgh plojlw «(5)gld Cums ) ouSlagyy HLobuwl ¥

QAP G5 iy y6 QATFNA 16,5550 00,51 g, QAITIY bl yo f,b)

oS

Vb o] sty Ul alaslgds g A o pmasd i) Y pame adg o SYsb ablu s K5 Yol sl S
55 by ol i 4o S e iyl i S game i Codbos ST il s 5 Jledans) clodiin adls 5
iy Mg« SidsSgn ole et QUE l Gll e (S DY gaze 5l gilulaz Sl amy SSYarl 6 S s
ol 00y (g3lulaz dygus 90 8,5 )18 Aulio g Ghomin 9)50 (§5ea3S i 50 J3ud 3550 (o ol Sl g (S|
15 SIRNA 3T 4 loais yass LUlys ulul 55 (PTCC1930) LusSale uslwlsisy o (PTCC 1929) piio s usheasbsisy
3 sl GoralSeannd (3T YE b o egtio 8 uslanlsiSY (5Sh i ol péde diol Glid mln aiad oLl
3 ey ¥l 5S4 GosSisle LusbeolslTY (g5l aiged jo adsl YD o pH pl5ee ol iy usSisle uslawlssyY
sl GomealSedyannl L pH (2al5 Jolye plys cotS )0 el oy VY Dl o5t 8 uglewlisiSY (6l (lie (ol 4505550
a8 ols GLis gl ) YIFY Sgu> (l5ee 4 paiin s (upleawlsiS Y 15l GormslSiisdnnsl b o 5 opSiiple (uplealisSY
WY BVIO 350 pgiia,d usheesksiSy (g5l aigad (SlannST o5l codlad o usSisle GusbowligSV iy 5ulsiis n Ul oé ele
il el 5 emgn iali8l g o edalive adgl YE h ylej 10 baaiged ded jo SlownST T codled o iy .ol Jlins ol
osleasbaiSY a5 ols a5 AR 5 Y elaplog 10 (6 e (gladisns s Lol o)) gl s hasS] 5T gladiiy adg
aiges plo & Cund (065 Sudsido 5 b jletel GLls (<212 0) s logine soboas Y h (loj o (6 0ed8 ol )0 ogiio)d
S 45 wsls LS ko o 5| ol gl fanzme s ounlie ladiges ple cym (0 /- 0) ol sine bl S g e
e iy 5 a3l celio (IS (B0dy b Gl T T Sl s laoiy 5 bl 0 i ;5 sy Ul agm 99 plss
Sl 1) o Sdle (oloS b (6 e (oud Jgae

odgas 133 Fundigh ¢ il | (BT Cadlad  podt (SUISY gl (G5 L s galS slao3l

mirdamadi@irost.ir : Jstuwe st g *



YA uLu.wo) Al e)Lo..ﬁ: Y 0)50 ‘u’_l‘.).c h"’}) 61.‘!)6)5@ aolilad

YFf

Ll oo 0y oy 2l 5 ol byl gowwlgial
G5 dlize ol le jo [0 sisl o AlFain ol
- obom S s & laniy oS T ol s
et ool ol T s 55l (gl o sl 51 (S36 sl
JUUIPCIOCE SRR OV e FERN P W PCE W T POPN
Sl el a4 wisls lid g awy o 1) 00l e g oduld eSS
6l s o S 6 YL SlownST 5T el sl (6 e
51 slbasiy jeam (6 )by Craizes [V] siias s jess
b o sl asile ilides (60058 id SV game ;o eS|
LY g o [N s Ive] ap s o [/] cosle Al
2 oS Al A (6,500 Sllllas jo g Wil oo )5 (5158
8,8 )18 anlllas 5 (w0 0590 ST T slasiy oy
[yy-vo] el

5 Silolazr @bSl age g ity ol> Gdos )
My lp olpl i G SVgaze ) ead il als
(o> 2l dsSid el b e (o Jpare
slapley b o Jsd 9,50 (SISl 5 Sendgus
el a8 518 alie 5 (2551090 ess Al

Lbuﬁ'as) 9 .>|3.o 3
Slgo V.Y

Olrbolpse S w858 5l our oS bl S5 s
2S5 51 695 p s (ol | g MRS S laims i (55l 5
5 esalialojl w5 b eolitul 550 dlge plu 5 lall Sy
DA (gl B LK &5 5

Sy gl st alelbl g gilelaa TY
) ladigei
) SYsame jload laz sloushaslsiSY Sl asgu g0
1o deo)lhs Gle> 05 Gblie ) bgpe (oog (Cnle)
bl g DBl Glsjss o ST e gl yy Gleste
Pl g bad esd 9 VLI s Jold oleerdisn (ols>
)5 lolid 5,50 18 STRNA g 56T Lol S5
b b Sh Sedgiisn el o] p ogdle [VF] wis 8
Oy SaS el Lane ;3 (g 4525 allaylad (6 S ol
5 orely Laugs o ool =8 by, allas (Skim milk) >

\

doddo )

reiins bl )| diey yo (2T (378 b pe3l slolo o
N gamo G pan & AT me bled wusdls § 16 e
Alnad o OYgame el 4Bl iol38l aiesgul 3 Sl
sladlo ;5 5 wlos,S Ll o3l olié @3, ) 1) (e 25
L)l (etducadls 5 slpdss (55) 990 4 )l a2 58 5]
G50l IRl e,y (i ee 5 (Se e el oad
OlayliF g cwl gd OV same oidu Cwdle 5 sladss
SSY sl s S cisucled (LB g gie (00
2 5 (ol s (SOLSCagl «09,5e 2SOl wile
.[\]ajla 3925 silb o

o olgear 5 et ol il Gl (S plpear (59
il e ) Gludss B edle ot 9909 SLe
Oloie b aS aib oo 095 LSl jo asl slaaul sl Jlgs
Sy Pl ghlo g oad aiBlin b can) slaviy
2o eyl ws (ST (Sl el i gl
S ey slossin a8 IV anilce 00 5 05 S
o8 Llailoads oluliss 5 gilulas alire 0s , aoln
el b sy slbls 5l pe e iy 2T s
b SlaceBen legn Sl s a5 wiee s
Wigd o 2l 3Ll sl Sl i aiis y slap 31 Lansgs
Wedgul B SVgaze Glee 3 S SVgazme (nlnly
Jubdcanss slovsin 51 (5l L e Ko lpear i
IV gt oo axslis

Aol 3 50 SCSY sl slag SL Slles pas Joay
ST Pl Gl iy ly G900 glaanel
b 0 diel ool b oy 4 gl bod g oy
sy 5 ol sloarulsinel ol 8l anugi eass anl b
W poanslS g S bangs (9 e Olgieds Ss8 o3Il L
el gl & g0 4o b 5 oailesdly gloaity 5 oolizul
"o s 00918 sldis A5 sante Sl (9B 990 (S
oS 5 gl ] G e iz sla el )y aigds
R SURRS SCITNC SRCUCI ) R PR JE NN A
Ol g Lo S (S s it Sdlid 5 Ol 2 S
IF ] ansl S Jlb o slonsig o5

9 5 oS 5 @ aly JLsd o slaosiy ole



oL Kes 5 o8l aabls

vfo Sedgel B (6 et ol Ao
N

A ool.a...m‘ u‘)ls.o.bﬁ 6).:)Lb Ja.....:y AW C)Lo‘ 6)5.1 U’“"ﬁ)
Jolis A Joloeo I VIO ML & 59, digad 51 +/0 mL foc]
Odsd Jols B Joloee YO UL « S5 ,U Lol i yo (g )l0aSS aads
Slom g S5 ,9 8Ll digas o 4 VNV VIV OT L oo 58,
odilg> VYT nm  zgo Jsb 0 Cdo e Yo min cbdS
P gl b oo w5 0 laliw] el solail b o
3 Jolome putigp cdale o -Fo o Ug/mL glaclale o g8

Ive] oo 6 uFoslul baasges

b iy sudgyaud ol e YLF.Y

63 JLb-g5,] (x5 by, 3l eslaiul b slstigny ad
s ol ey olel 5 OPA(O-phetaldialdehyde) sl
OPA o35 Jslmo jshite ol (sl s s pSojlail ol San
Jsloea Y/0 mLeY « » mM &l jgr9 0000 55 000 YO mL Julis
Voo pl g Jole Jglio ) mL 5 OPA ¥+ mg ;.Y SDS
mL 5 oul; 8+ ML ol e 4 shaie T L J5iblenyl 5o
6,055 4B ¥ 5l o g o adlol wiges YOUL ] 1)
S xS o3ll TEe nm zge Job )3 558 032 (e (36T sLed 5o
oy Slp o N-F mg/mL cbale b gL Jolo 510l
ooliiwl o)1 slagel liee s g 8 lailisl e
I las s

GodS s Sl T Clad F.F.Y
g 59 Awgdy o8 eSS Jpame SlnST 5l colled

S ke il g0 Gk 5l GEs 0y o SL
A ), ABTS s DPPH (gla IS,

DPPH IS0, SuicS )l codled).F.F.Y

31 A« il DPPH JGol, (Saiss e codled oL )1 sl
HL 4 08 Gloie a0 ol b oo yuads 1 sladiges p yu
aslsl Jgbl ;0 DPPH (W/V) soys +/++Y  Joloee VY-
9 dl.t‘ 6Lob)o MQY" Sl A g bﬁl."bo 4...:[4 \’6‘).: 0L
30 Jol> Jokome Clda (e ol )10aSS SO LS o
L UGl (SaiS e codled ws )0 g (5,505l 0VY nm

YA R PSR I SO B R 2] U IS IR N L GO
oola ol BTV (g5l g Ol o oy g S s
S e 59y 2 FAR Gl e Lo 81 cas o
445 YY °C sles ,o De Man, Rogosa and Sharpe (MRS)
FEh lom ol ddlol Sal> o a4 )] Coblpgw 5100 pl 4

20 S osll (g sleisn 5l (SBU Alla L

So BT s Il gi g 0 D CliS g jlw ool YUY
Wgod ats sl MRS Lo jo bl ol slags St
s3a 50 g “ACC j5s o lagiSL g eslatul (658
Ve WV oy b Sis b g LY VIV g pundS
Bges 51 VML (eiS o dged angs sl [VA] sas (g ok
YV °C Gles yo g adlol bl lasee Ve mL & (5,5,
2 )58 Gleml 4wl o) e ad ISk S
Vemin glp Qcve g 90 j0 oS il Jove el
L edls ale Comer wiad gilusz ladsle 5 S il
> ) zedls G g o lailinl w8 S v diged 5l ool
RPN SR P CERE PR T
a5 ol 0z 08 o et )0 398 Slas L eSS
Jols a3, [ a4 lajlons cnlpl ol bl it Lo
(sSisle uslewlsTY Glag Sl sl slaaises
25 5 Jlod 53 N0g g 93 S 5 g 98 sl TY
e b Vi) Cond 4 (5L 90 lojen il jliples ceaSy
Lo ;o VY hr o (gl y oo zeidls (gl yuus .o ool ol
51 s Alml 611 aiged « YEH alols b 5 sy (g ,l0aS3 YV °C
JE i 050 (oSt (5T elled 5 5gisn pH L

Divlaxs s

Gy s GBS 39 (el FLY
ool 5 g e pH jloslaiwl b (6 peds ol (sladigad pH
Dalas g uSoslal AFY,e 00 L 4y AOAC 2002 s ol

S0 ol (g (ol3ee TFLY
Gl 5 biged ;o Jsloe (g Jlade (6 S eIl sl

Sleiges 1o lp Jolome (g p (ylime bl g Sy clad



Y¥5

YA uLu.wo) Al e)Lo..ﬁ: Y 0)50 ‘u’_l‘.).c h"’}) 61.‘!)6)5@ Mu,aﬁo

N/
bl LTy 28,8 dolee (V) Jse,d 5l solazul
g 93 S 59 2l S g 99 sl eesS ol pe plos M
o S350 S3PFSS oly> 4 bgrse slagges] (raizen SoS e cdled ao s = I e Voo

S Sl Sk & g0 Waodls 5 plaxil 1SS an 55 5
3 odls o (nSlee WS w)  jekaie 4 50l o)15F
5 18 ool (ANOVA) il ly 5UT Jaloxs 5 4325 Jgor
B a oS eSile alis 93] og o sine S50 0
56T 5 LIS ousy sl (8 (559 9y SIS 1580 05 518,
e sy 3 e 0] gl 5T (gl s ool Laosls
o solau! friedmans two-way ANOVA yge3] § S5 el )b

w50 s, SPSS 1531 5 5l solizd L Laosls

e g ba Y
ol gilwlaz (ol S o gw (2 Lwll )Y

Olnl o3 s DY game 51 S wl (655 a5 90
3530 (550 5 siloardism soiyge3] 5l ool b g (g5l o
lag,B s s ySh SIS 35 0 50 9 a3 )5 13 olulis
a3 ool b Glhs Was,S i (PTCC) !
5 (PTCC 1929) ppiio,d Luslewbszsy Jolds onds Lol
5351 (PTCC 1930) _wsSgle _wslesbsisy

Ggw 50 ;0 A oo Hlis alite Sliass mlie asllas
Sy (g DY guaze adgs )0 Slgl8 0,8 shls ol ST
Slod ;S jobay usSisle LuspliwlsY 45 aitws
e Sl )0 (Ren 5ees b dge i 5kl S ey
S )8 el Coen oy 5 (oo sy 2B 2lo
Sty 5 Jobo o)lps slajlsy sl wisS ol YO
baosty adsi o s Fge b Wil se a5 Canl Ik (99,9
ok yo il adls ol ooy 5 JWd e
Sl 00y 0953 6 S g9 0 (655 L S i o] 5l Slalllae
“jled wl Caols b (5l (5 peS (Sandisi g0 5 [Y7 (YO
owelS's (Valio Ltd, Valio, Finland) _welgl Jolis o>
oy ol 5l eslawl b (Calpis Food Industry Co. Ltd. Japan)
L5 o g pstied uslalszsy  [YVI
oliws )3 39290 5yl (Seal ;o035 b ushenligSY
g oo oalamal bl plsiedr (ol mlis ;5 5 ol (318
Syzg M by 6y Glalié I elgil jo (izmen

Siloos

S i

Codlad by gl YO =+ pM uSolg 5 o lasbiwl e
LYY Jos oolazw! UMTE/mg protein s 5 glogus| LS;_;]

ABTS JIS oy SoiiS ) lowo codlad Y.F.5.¥

5 YmM ABTS sl=e (3,5 bLslie L ABTS IS,
G,V hBY 5o g ades YIFO MM sl Sladgus
i 3l 51 oolizal | 01 angd Jslone « S, Lyl 0
4 VY nm o Ci> e U ol 3.8, PHEV/E L OmM
Y mL 4Y0 pL e 40 iolej] 0550 diges 0wyt /VES/oY
Jsb )5 sas i fsme 4k 75l s 5 6L ABTS Jylons
S S e cdled wo el (g Seslal VY nm zge
Irvlass 5 aalows (V) Jgo 8 5l oolisl L ABTS IS0,

)
JAS Gl diged i
SaS collbos,s = —————— x V.o
B R
Gl oo IM b cale b Selys s astinl i )
UMTE/mg protein cuw> »  SlouSl sl s ol
A oolail

S s (o> (plg> (2L 5,1 .0.Y
Pls> @bl sl o Gigel L3151 oya V05 5
9 VT 5l as ould oolsl sloadigad (6 e s ol (s
s oolictal (), San 5 Sl Lbs, ilhae g oo ymass FA h
Fasad ool 13 o3l Lasl s Sl & o, boaiges [YF]
TP Coe o0l s sladiged Jold oals (5,105 oS aiges
Sy 3l an dge 53 oS S 9 SO sladyge aliwgay FA D
alys Lol )l 5l )5 515 ol 3 jLast ps kg ps ad
55 5 Semd Sl L 1) 055 oo igad 1o (09051 5l amy 0
5 ) 8l pab ol Jgame (o> elsS e
Lol ))l awgay abads 0 Sidgan whio b IS codgedo

(o> L3 =0 o (L3 =) ad ool



oL Kes 5 o8l aabls

vEY wedgul B (6 eSS ol g8
N

GrSo3lail b ol yasd ail,d IR Al IS (gl 00l
~ay5m pled GUALH Gillae (V JS2) 2855 513 (o) 2 9,90 PH
b6 @b‘y shls LAB) SSY ol sl sSL sla
Ol g i o9y g pls el (03,5 ol (sl ala>dle
Jos g an,S i slaasd S gl oyl oUlg b ol
ol (3 i (350 g0 LS e ey b o pH Ol s
hr (b ys ply 5 S5 Spge 4 655k 99 2 sl PH oS
Ja.....:y 03 )M )......: e pH u....:olf u‘,..n 9 alo C) d...‘j‘ Y¥f
R )‘ e u*-’}-i‘-’}i‘b U“}L‘*"L'}"Sy GI‘SL‘
Wgei PH a5 (5 )9bdy 392 p92i0 )8 upliwls TV (6551 oy
owsbeslgiyy usSisle malaslsiTY las iSL (gl
g Y/AFE[Y polae 4y b ey osd YY hrjl asy paiio,d
$5SL g0 ;o lp pH zals ol 5low g oww, FIAFE./-F
2 PH VY hr 5laey oS (g ,5bay (28, iy 655 oy b
o5 5 500 eiaze iy VIAY ailie Jlode 4y diges g0
ot 2550 pe 8 skewligiSY sladiges oy 5l aS WS
G 5355 Sl Sl (lls o e a1 TFY 5 ¥

oo PH (gazlg ¥ oS el a5 6 sbay ain Lawgine o
Sragw 51 Y Ll &gl oo ez VWY LA hr b oo o)d
oo 0 L YIVY @ 2157 polie 5IpH palS 50 cdioe S50
S 5 5 SO la g dlwgds oz VY hr )l o (6 pess
Gl sSisle usleolsi SY 5 psiie)S suslolsSY

Absorbance at 600 nm

G 2 55 2 &S ()b Slilllas ds2 L VPl I
ool Suigless elss jeie Lol ceol ouds ol ST
9 s 90 S5 petio) usbiwlsTY 3550 50 pgaty
Sl g g0 Ulgs T odle [YAlcidl 48,5 15 axlllas
B alie 990 SlanST ol Cdled b (6 peS 1l oo

ropbelsY Joll ol gile lx Glag St 0,
5% g MRS 28 Laos )3 250 )8 upliwlsiTY g wsSisle
w9 VJK) <85 1,8 anlio g gwyp 0,90 YA h b
G Camd ueldgle ualewlaSY ol S0 caimolis
55igle uglowlsSY 6 25U ol pgiio s yugliwlsSY
5L el (gl il o (goulgiel iz Bg 5935 ias
Sdegp e 5l 6L el o aly leg yo plde
508 adei ) (SoeS laay canl (ol a5 08 e oolai]
S 33T dasme 4 35187 S il 1 gilites (slasnlyie]
ploa cans 6550 ol Bl Lol ouisS 4z gl gad90
Ivolasl oo Gookwbisssy slads o

oo pH ool o Ulgi (o y o Y.Y
S alwgdy josS bl gl (a3l sla il )b < 5> pH
& lolaz SV ol slags 5L SUlgs [VFl el g Se

-o- L fermentum
-m- L helveticus

0 10 20
Time (hrs)

30

SMRS-broth wSJa.::u)o ..X....:) 39) YA ts]a)ofa}u.n).% w%bﬁst)ﬁ}bw}ub}J}/d];b A g 9O M) (e (‘) J&w
At 5SS b a1k Laosls YVOC gles

Fig. 1. The growth curve of Lactobacillus helveticus and Lactobacillus fermentum during 28 days growth in MRS-broth, at 37 °C. Data are
presented as mean of three replications
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Fig. 2. The change of pH in milk fermented by Lactobacillus helveticus and Lactobacillus fermentum and co-culture of two strains during 72
hours of fermentation at 37 °C. Data are mean of three replications. The mean values of pH for each strain during the time of fermentation was

significant (p>0.05) for all samples. Star sign indicates the significant difference (p<0.05) between different strains and for each time of
fermentation.
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Fig. 3. The changes in free amino groups content (uM Leu/mg protein) in milk fermented by Lactobacillus helveticus and Lactobacillus
fermentum, co-culture of two strains during 72 hours of fermentation at 37°C. Data are the mean of three replications. Different small english

letters show the significant differences (P<0.05) between the results of each strain during the fermentation time. Different capital english letters
show the significant differences (P<0.05) between the results of different strains for each time of fermentation.
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Fig.4. The change in DPPH radical scavenging activity of milk fermented by Lactobacillus helveticus and Lactobacillus fermentum and co-culture
of strains during 72 hr of fermentation at 37°C. Data are the mean of three replications. Different small english letters show the significant

differences (p<0.05) between the results of each strain during the fermentation time. Different capital english letters show the significant
differences (p<0.05) between the results of different strains for each time of fermentation.
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Fig.5 The change in ABTS radical scavenging activity of milk fermented by Lactobacillus helveticus and Lactobacillus fermentum and co-culture
of strains during 72 hr of fermentation at 37°C. Data are the mean of three replications. Different small english letters show the significant
differences (p<0.05) between the results of each strain during the fermentation time. Different capital english letters show the significant
differences (p<0.05) between the results of different strains for each time of fermentation.
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Fig. 6. The results of organoleptic analysis of milk fermented by Lactobacillus helveticus and Lactobacillus fermentum and co-culture of two
strains during 48 hours of fermentation at 37°C.
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Abstract

Lactic acid bacteria have a long history in the production of fermented dairy products. They are of great
importance in the production of bioactive peptides and increasing the health effects due to their proteolytic
ability. In the present study, the ability of two strains of Lactic acid bacteria were investigated after isolation
from Iranian dairy products and were compared in terms of fermentation ability, proteolytic properties, and
production of fermented milk with antioxidant and acceptable sensory properties.

Two isolated strains, including Lactobacillus fermentum (PTCC 1929) and Lactobacillus helveticus
(PTCC1930) were identified based on the ability of sugar fermentation and 16S rRNA sequence analysis.
The results showed that in spite of the better growth of Lactobacillus fermentum bacteria in the first 24
hours, the initial acidification was higher in L. helveticus. The pH value in the Lactobacillus helveticus
sample was less than 4 in the early 24 hours, while this value was achieved after 72 hours in L. fermentum.
In the co-culture, the pH reduction steps reached at a minimum level of 3.63 with the initial and secondary
acidifications of Lactobacillus helveticus and L. fermentum, respectively. The results showed that, despite
the higher proteolysis ability of Lactobacillus helveticus, the antioxidant activity of the sample containing
Lactobacillus fermentum was 1.5 to 1.7 times higher. The highest antioxidant activity was observed in all
samples at the first 24 hours. Increase in proteolysis did not cause an increase in the production of
antioxidant peptides. Milk fermented by Lactobacillus fermentum for 24 hours was significantly lower in
taste and acceptability score compared to the other samples (P<0.05). In general, the results showed that
two strains co-culture has a better ability to produce antioxidant bioactive peptides with a suitable overall
acceptance and has the potential for the production of fermented dairy products with healthy properties.
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* Corresponding author: mirdamadi@irost.ir



