[ Downloaded from nsft.sbmu.ac.ir on 2025-11-05 ]

olnl 2188 glvo g 4045 pole aloxo
D)=+ oliuo AFAR yliuamo oF o ylosd o035l Jluo

. . P * . .‘.goc
pa ) Lidly walkawlsTY g wsbdgiaw] wokawlsTy buwgi (SuiSY ppokd 53l oy
L v Y . \ . .
Ol el oRas corrb qlin 5 (5505185 a0 «35LES S5 B 5 (riten 00l ¢ 38 o sige 5 psle 05,8 Wl (b5 iy -
Olnl ol oBasls (rmbe e g (55,9leS Lmdn «55x9lS sl (B g (omiipe eaSEls (IME lie uaige g sl 098 Sliel tJstee o s Y

srazavi@ut.ac.ir : g xSl oy

Ol el oRails  cande mlio g (55,5LS pd  «(55,5LiS ESICE g 008zl ¢ e mlio swdige g pole 09,5 JLoliul -¥

WENY Gopd &)l AANYIA 28,0 & ,6

odwS>

ke 4

F5anSsed 5 5kd Slap sl jeam 5 Yo by, Slyime leas 4 Adlige ol Al Cuond pFsdhe S uix 1UR g Al
Ol sl Bl s oo plo Bras 4 LIS Lol o j0 g 058 e lam pasS wils IS 51 gl )l a8 b o 1 o le ol (6,8 sle yes
SoenSI T olss 5 5 s leed Sallab 2 g, (3l upleaslisiTY 5 posbibitis] ol Lags ya 3l sy
Al or poS (i

Sygo 4 (V' Log CFUML) Lo 5SU 5l caseie shiss Lawgs paiS i (doys Yo 9 10 ) +) caliss slaciale slogigy g Slgo
3550 03 e Aiged dy Cand SsenS sl 5 5l 1 ST Sdlad  PH i e s JT el 5 5l g g 05 el 4l
35 dalio oo b o S8 Shuogas » ilize glo Slel 15U Gaizmen g 285 )15 L)

SIS ssboas 5 ol (el 1) SU5eS g 5 jld slame T Colled Gl (0 < 410 0) ylogine jabar 655 90 o lawgi asu HABL
SR VVEY) 5l 59 50 colid o (2alS (e (i smg lidl upleosls STy Lansgs 00,3 Vo SRS L ol 05 puiS (i diged
5 il pmslin SlauST il cdlad (b paud i ol Glis 1) oaid predd paiS i 4 Caend (LS gud sl 2oy £O 5 5L
S g (wops YURY) (njtiy o ol la g clile 5 S5l g5 gy w0 O Olie 3o )l sine SRl csly joss
3 Pl sl Lags 0ulh 1035 diged 4 bgrye o A e 5l G (SIS BT b o l3l Gliee (a0 )5 YVIOB)
il oo puS i )3 Ve Al )3 upldgibens] uplewlsiTY Lags 00l 103 diged g wo s Ve cdile

L pasS ez STl colld gologins ysb @y 25 Ll uplewlislSY 5 uslidptins] usheoolis Y Lagi ra35 35 S A
D9800 ol 5T ale yae (lE el US55 Sl clled s e ISl Grizmen 5 wiSu o S50t

ST 5T 5 g Gl ( SKiSY ast paiS (i 3G 39

Food and ) FAO susxie YL (55,0LiS g lae lejls
Ol « (Agriculture Organization of the United Nations
O sl TYTY VY L jo o3l Sl o S
ool (lge day puuS (el jo (YY) Cewl 00,5 Dl
S8 Gl Comex 5l (S it @l w25 50 (e
G lizee g 50 i Bilas JS woye Ar Y Lo

Aodio ©

Elo ;o oy (Pl DY mame jlaigy eoliil
Sl Slals S 5 Biaes 55,0lsS s ik
i mlio dizme Lol Blaal 1o lsen wog38l 53]
538 Sl ytage 5l ONE ol lwasy
landns (ool lie 5l (50 plyeds 5 Xgd oo gaine
J5 aoy0 fe dgas g oiS g e 5l oo 0 YY o0
O ) s o JSid 1) olas jo olie slge wladgs


http://nsft.sbmu.ac.ir/article-1-2994-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-05 ]

OSan g 2ligpms e lusl e Goskdgdus] LoglaobsSY bwg SSY 155 18l oy oY

S92 ezt 9 Vb (85 lyione Joa puiS i
59,00 Gl 5,800l e GUsmS sl 5 5k slae 3l
S5 )8 oo a9 GaalannST (B )3 (s
Deds gl 20 alily 5l g3l )l ol Jeb yo 1A
ools oyl 31 Sl B lan 5 Ay goolil ol ol iy
PS5 G S ol b o g 039 dgaote (85l bl
995 o 13 ooliiwl 59 pld (gandss sl sy
Sl 4B S5 5158 o) 2 0550 JulS jeba )] o0 B)las
ool oyl 5l gob s polie dlu e (g5l o] s (A Q)
Sgs Gl 9 05 (o0 ad (il Jgame (g |) G30e
08y oS 5 Hgedae YO 090 ai¥lu puiS > Sk
Wy e Gl 5 Slandss 5] 4 az g b aS 0pd o
2 () 0Bl o3les (0))l Sl st (e Jpae
SSSS oS i olsS (6,50 o 4y azgd b s
S 0 s Bule jes Gl s il b sl B30 sl
mosliil ly gt slagiash 5 of ladss (3] L
3 oeizen g @l JoShe lgie ) puiS il ae
(F N ) cnl 5la 0,90 dieogul 3 o138 olge

U 5ed 55kl sl slopa 3l 0,87 Job 5o
S92 )l (oS iz REIS 6l (529, ST b
Oyl r>) (S5 dlize Gk a4 g 1) I al a5 ol
5 (3l (@) oloord ((Silie_ )l oS5
Olye a3 o Jlo (nl b ls plol (o) (Saelem
Lagts; e 3l 52 Olsiea o)lgan (0l)) 5 el (255,
e lands as ol el s, cnl e asl e 7k
Sy 0 B WS e v |y GladE ey (S g 05l
o g 511, PH o JT glaopmsl adgs b (SLSY eass
9o ol edled alS L g 00, ) UGS 0d 5 5L
(F) &S (6 S5l pS iz 05 Sl 5l 3]

on ol s Bas ould 55 e 4 4z g b
5 osbdpb—] sl by by ;035 3L
S g 9 5] Sdlad 1alS o9, LDl uglewlsiSTY
Sl oo paS (i SlamnST Sl Loly> S5t
Ligygdlge o

5 P P ez 10T b e iy geanilimgus 4

Sl 5l o9 w5 4 Guelyg siles,l A1 51 o3l
Sy Voo N0 e chile b alaggeliwgs (05

©az,0 AD leo jo e 9 A Al (e S)9)
0,8 05 5ewly 4880 VO e 4 Lugends

YA s yo ade Gl b 5l (5 gudeo YOF/Y
4y 50 (05 Oy Vo FF 0502) 05 Sl ey Lo sl
i eyl ol Caand ds a4y pasS wils L(Q) ol 1,8 g0
At=AD gl 39 oo ol i 9 ((gens) gy
Iy adls 5 0o 0 Y-V iz g ao )0 VWY ding oo
3l stz es 2B polie sol> puiS iz wimd o0 S5
=olgs (gl e oy slaannl do iy wiile (sdie Slge
oo lsiesl o) Gloymd « By B uslyg oo
i @Blgys g wBlioe b g il g laagigdld (5900
TS P g es Dgaite palS Al Ceand (p S s30e (lye
gy (80,3 OVIY) Shhawag Sy pusS i (alood
Simeslye (amo s AF “AIV) yz (o YYIY -YAIA)
- Sl (oo FIF -FIN) Cughy g (aoyo IV -F/0)
Joseis Lol o gy 515 p0sS o> Lgl,al Cround DS
Slo s 5l ez BB jolas g aiulis ggl> a5 W
PS5 slaiiisy az S1.(7) ablge (20 )2V VIT) (oo,
slagasigm (g W)l (Gl (Sjelom (25l IS ssba
Sssm )l 0 (6,5 89, paS (il sl
L) pasS i 50 39290 Sl eBgn (V) )ls (YL jlenn
m S5 oYy 5 el daiydsslS e rns]
3okl eyl oYl oby polie (prBlo po b aS s
i (olie ol Jobss s (ned 9 S
551 a8 sawlsiel Jae o (saaalsial Llsy (!
World Health ) WHO Sy coilags olojlw g FAO
e cowlin (gowlsinl oS 5 lsieas (Organization
=S i 5 2Bl 10 g ol e S0y il sal
~ e85 b laaslio BB zolas )3 (555,00 slasmlsial
S Slgtoe I jpa h g €S 50 09250 Sla
SO oz sleaul glil O oo ul Jels s
a5 witlbos gldlpd wix oy laseal g glidl e
32 R AOlR ey FIV L elidl pd aix 02 slane]
S Sliome eizmen igd oo Cgmine (G Caod
5 Stoid Syl asile bt © ool Sl
IS i 50 (e Slge o158 Bl e (18 S
il poiS Ails lacond plo 5l mdw plp e Loyl
9039 azg JoB L paS iz 0 B (sl s
2 0l ke 5l iy 1l VP e S5 888 W e
PS4 (5570 4 Al e e Al slacend L
P E oeelitg ot aslid (LS g (n 5 S Olpreas

(7) 09 o0 423, Sl


http://nsft.sbmu.ac.ir/article-1-2994-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-05 ]

oY

il ploay Dyad godimonlis Sy o ol gas o
ol el diges laylonnST ST lawg o)1 sla JGol,
40 DPPH Joloeo yid Jo YO L badiges 51 o] Lo +/0
@ Oy Gln g 20 bolke (93 a4 sy A sl
Slges .cd,8 18 SHb o asdo Ve Sae a4 b i
Wl o ol ooy 8 ladiges LSy 50 vald oleie 4
GregislyyiSel  olliws by baiges Qi
Jsb ,0 0gs 0als 0, IS Joilil L a5 (Spectrophotometer)
Sl ey 5 S spSeill gl OV e
L oawslio o calire sladiges 0> als ol (wlly

0 dwle g adaly 3l solawl b vals diges
X1-X2 9

1
el 00

inhibition percentage =
S)5 g 5 WLl (Giged wix (e 4 Xiy Xo
dlse STy oleg bl s Gles]

i (s Seslal oS e 3l Called (s Sl
S L (YY) LK g Kumar g, 5l eolacul b 5Ld
RETTIRNT TS IRUISEIN QR DI J g g P RSP PR
A eolawl M}JT Gl g Glae @ (ol w3ls) e
Lol shaie Ol e V0 4 a5 iz )5 hes B0
7 b oo o] Gy slaswl e @ids Yo bS5
S 6‘)3 LA Lg).fo)‘d.)‘ )ch LY RIA S J.JLQA 0 uo;
28,5 plowl 1S5 ans o abgy o slagygesl aiged

5 XU by, 1pdS (i U gud Cadlad (g puS'o sl
)" )L)_..“S}..J Sodled ‘_gj.:fo)"..b" 6‘)-.’ &Y Q‘)&a&
3,50 (15 50l VWR UV-6300PC) (s ngidy uSawl 3,k
adgi laanST g 0 e,y ol 50 () 285 )8 ool
o3lasl e yiagil YYF 0 G o s glylo aS oulds
ply i (oo O L paiS iz )5 S s 3T k!
So Sde A g ol bolswe (PH= £ Vge +/)) 8L Sland
Sloslawl b ogeds a> 50 F slos ;o 7l menl o celos
o OM] Cwddy (_nguMwa ;,é)f lbl?u‘ Oy
Olsie 4 odal Cusody Blad Jsloro 5l g 9,5 Blo (39,
b oolitul b 31 s

Sl oo 10 s anes sl g Joloro aned
& 0ad 0,8 & g0 a4 (IS0l leSnn) LA Setlgid au]

oolizul 0,50 (slags 1Sl (hom 1l gale (5ilwoslel
DSM 20079 _ualobsutas! Lwslowlsis¥) iolosl ol o
vslawlsisY o (Lactobacillus acidophilus DSM 20079)
Lactobacillus plantarum DSM ) DSM 20179 j4,L5
05,5 g B 5 b xSl Ll eselidsd &j90 42 (20179
Sloly S 5o 5l e )8 A ol oRidls Sl mlio
Gl b 5 (LT oS ,e) MRS Broth lass ,5 (850
Ol e yokate 4y Jol al>po 50 a3 5550 slags 25
CUF:Colony-) weili sly 5bi oype slos oSl sdo
A,y goue o) . log CFU/mL) (forming unit
Ghose s SL slasi plejes (owyp b dapasl g Se
30 5SSl el 5,908 g (Pour plate) bglxe kS
ool Cessty @l (28,5 18 (o) )90 fogl Fr i
5 el oSt OD = VF s as ol olis
Sy 3i2lg3 iy (gl a5 0590 Slass 4 uglbgdin/

9 PS5 i Gopmilpmga 4 Jld sl 5L JUl
Aoy ) oolainl 8 50 il gale x> 1 yuedd Jos ol
Vo sshate o (Ve Log CFUML) oz some>
MRS Lo jo a8l ab; glapasls)lsSom 5l g e
@ aled LS oLy Sep byl SLlS Lyl s e (Broth
e s o5 aslol MRS Broth coiS lase i Lo
Log CFU/ML) zali slp adsgl 5o 5,50 slawsay oo,
S il Sllos woiS e (slulaz sl 4 ()
5 03 03l ghgends il shaie GTL L 9o 5 <85 plox
Tl 5 G oS il Sl 0 j5e diged 4 aly o
Glos o el YF Goe &y ouds il sladigas s S
(uWJT « WET binder) (s laSailw 5 wgandw 4,0 YV
(V) ol

PH 1ol dedises PH (s p5o5lal gz pH (g 50 3101
Vo f ik slaJslxe L 1, ((led] METROHM 744) s
L oolatwl 51 L8 as |, olfiws 09,58l s g 05,5 0, IS
g 00ls 113 ladiges (9,0 Cawl oo Sid g juod yake ol
g on 0kl digad PH e ol Cull 5l

SEE JOW RN T FVORC (< IO L RN
S L (V) oL 5 Marinkovic b, 5l SlasT
JSoly 5 oy ol so (VY) w5 eolanwl faws
(5,0l LX) 1,1-diphenyl-2- picrylhydrazyl (DPPH)
i ooliul gl DV zge Jsb 5 wds 6,55l
-5l Gl 5wy DPPH slaJGsl, Jlse )l S,
Beder s 3,5 Ky g Bl ualS diged JlasuS]


http://nsft.sbmu.ac.ir/article-1-2994-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-05 ]

OSan g 2ligpms e lusl e Goskdgdus] LoglaobsSY bwg SSY 155 18l oy of

45 (520 A 09-b e PH lie )0 (65 105 el
Sl G151 Gy 9 PH (228 paiS (i duoyo ¥ il
shaccsls 1) pH sl oy Ve cdalé e 5 V0
aS ol sl Gl gl Sl L5 ) o B )b
S (e glacale poled )3 409, LDl (wpleilsiTY
bsgs yezi L acnliie )0 PH (i )0 6k (0lS
moaim L o Canl 035 Sl sl plosliSY
3 ol oo PSS iz e 30 (6L cnl i Codld
QLS pulS i clile 5 S5l e lojan gusy ez
g dm boye zadt 5l PH Ol (0 ol a8 0l
2oy Yo CBLE a5 g, sl IS 5 05
by (e diged 4 bgrye PH (lie (3L 5 (V1AY)
(FIYV)oy Vo e s 38 poplobgeten] posloalisisy

il e
NN [PERCH NNOFE S KUOWC <] PO | P13 PO S
Glodiga dan j0 45 dad oo ol (¥ JS2) @'l%ﬂfl@ﬂ
b ez Sgline b, TLT 5 bodale b onds jeass
o (P <A1 0) (50 gire O ygo ds rdiges SlowS] ]
- o0 S g plE puiS i o oS ST el
il b SlasT ool el aolisl 5l las a5 asl e
o3 g ol i G| 5l b (e 0l a3
Ol (o ity pmed 31 o a5 05 VYA £ VY o0lis
agi 00l padd diges 4y bogy e (o, YA/AY) 1ol
9 PSS ez deo)ps Ve Shile b jog bl puplely Y
oS e 4y by ye (93 YVO0) (il 33l (lme (o yieS
mizon Sl a pbdpeten] st Lags o
S by oo 50 paS i e Al L (6 55 900
Gjlaﬁ_“..Slé_:ﬂ Cedld e g ale (o ke cudled g
ol st Gl ieS cbld b laaiges 4 o
00y diges aS Sl ylid (g kel (gl sy a4
deoys Vo bile s 8 g, L3k gl lipiSY g
O < 1+ 0) oS 5l collad VL LI paiE i
s (005 03 g pl> Ui (i) dald iged 4 Connd

il

Sho b s e Vg Veojled g 5 (e 010
yod e WY el Lol (pH= A Yee /)
Jsbre & e jlodlis sliinty Vg ) prdusipnS's oo
ke V0 Jols Jslome 4 ol jlan 0,8 Aol Sl s a0
Sl e Voo o a4 2l e g ALl Sy 3L 2
R ou\JL....a)

VI g 51 2l S ¥ il pnmigun 9 2 31 (25T
S5 (PH= 7 Voo +/V) 8L Slawd el 51 o) Lo
LQ’CJ ORI W C‘,:o.w"‘ | Go.:)j Jsloee 3 yidg See ¥ g 00l
0 Soe 4 YYY MM 7o Job 10 s e 2090 ,5 a8lS
33U g Cllad (e 9 235 18 b)) 990 adiBs
05 dwle ;) alal,

AAbs234 nm/minsample

0, =
X(%) AAbs234 nm/mincontrol * 100

C) S s e e X
-4 A Abs nm/mincontrol 4 A Abs234 nm/minsample
Job 5o 08 abged g asged i Sl Ol o 5
sl e Linbesl oo

Sk Gogw 99 A1 Ghagiy ol 50 16 ylel Sl 9 4 x5
Slerl @lodldpe 0 (aS Hez) mse (a0
WS )b B o LS Sogya SUieaSsnd 5 5k
3,90 ,1,55 4w ;o Minitab 18 j138ls 5 5l eolal L Solas
Obsy 4 edel Cuwd a4 @l Sl 28 S 1S )
A daslie 0o ,0 A0 (gl gre s yo STl
basl e

Raw ) RWG sl puS o> pH ol ipH Ol s
Loyl Cood 00l e pa S (> 9 (Wheat germ
Gl 00l ooly ylad VS o ccalize
FIVE <[+F 00 is yadd g pls paiS (i g pH

o PH ccul osalie JoB JSCS 10 45 assS Jlon g 0y
Lo i cdled @y az g b 5035 5l oy badiges (alod
ol L < o/ 0) ceol aisly 5yl pre oS SSY
Cedld s oy gumilmgan [0 pulS e cdale


http://nsft.sbmu.ac.ir/article-1-2994-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-05 ]

IAA

WAR e oF o)l o3l Jlo eyl s qulio g 44335 pole oo

pH

a
6_
5_
b be pe bc pe d

4] T T 10%
3 1 m15%
27 m20%
1_

0

P Al e bt s gl uplealiysSY
RWG L.acidophilus L.plantarum

Pl usheaslisiSY 5 mslegibons] uslealisTY Langi (0)3 Vo 5 10 01+ glacdalé) pasS i PH Ol i ) S

90 -

() oS T elled

bc be d
80 1 b bc bc
70 - 1 1
60 1 a 10%
50 -
40 - m15%
30 -
20 | m20%
10 -
0

il e a3 B gl o baepSiles I sine S sains Li Bl b Y By

PLpLS et orsbdotes] poslaslsSY g lidl usluslsSY
RWG L.acidophilus L.plantarum

5 slsten usloaslaiSY Lasgs (0o Yo 10 o)+ glacale) ond jrass pdiS a5 olotgenST 5T capllad i ¥ S
Pl usllsiSY

OS] 9o a0 aS ol lid puasS s el zalS
Olime 30 Gytian Jials cel pudS oo cdale ol
LsLb)f)LC] ay R ).i:o g_BJ.lo )I w‘ ol p.a)j u...]l:_‘i
U5 oDl uslaksiSY S b Ol e
dlio o badale olad jo 5Lod codled als o (g i
Ot &S Sysb 4 ol Lusldsiin] LuglobsaSY L
00D yadt pAIS iz diged o jbad codled alS ol

Ll oo 20y 0 a5 Sk s e BB sy L (LSS e Y ‘_'sgy*

o baiged sled Culled 5ot (e 3l Cdlad Ol i
Gl oals ool ulad ¥ S jo pedy alite Ll )l
obed 5o sl cdld el patie S5 )0 a5 jshailen
sleools g el Jdow sl al malS ez Ll
e clad als Gl caS ol plas sl cld b Las s
sigad Clled i |y (5 o stnn S laaigai solei 3
Olie 4o Mla.l.c),.,b ey Omzee (P <o/ B) 5,ls sals


http://nsft.sbmu.ac.ir/article-1-2994-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-05 ]

OSan g 2ligpms e lusl e Goskdgdus] LoglaobsSY bwg SSY 155 18l oy g

aS Oglas ol b (< /- 0) o)l vwld diges b (gld e
WS (o0 SgliS oo b Lo 5l Cudlad oile S (ol Glies
3 S sed Cdlad falS Gline (i &5 S92 &
boodd jedS g paiS Gz aopd Vo ol> (siged
Gl Ol (e g woyd PO g, LDl uslewlsSY
b odd ;o35 5 palS iz 22)d V0 (sol> dged 4 bgu e

bl oo w0 BOID ¢ pplbgtin] pugleilsiSTY

VAIEY) oys Yo clale 5 g, il uslawlsisy lawgs

P< <1+ 0) wb cupline (duo o
RN ol s 4 =0 130 5 g Codlad Ol s
Ol i Ag, a5 apo oo lis (T JSK0) 5B5nS gud codlad
Gl Lyld o jbiaSen) ol gle mals o
Cllad lien g 009 jld @3l Dlyeds gy i pesy
S eass | e baige soled o U5enSen)

120 -
100 A El
3.
3: 80
3 60 A b
\ bc be 0,
X [ & cd | bed 10%
S 40 i d m 15%
1
20 A 20%
0
RWG ol oS iz uplidpbn uplalstSy  og il oslelisisY
L.acidophilus L.plantarum

osleclisiSY 5 LuslSsaees] LusleolsiSY augi (503 Vo 5 10 o)+ locdalé) osds e poiF iz 4 s Cellad Sl i ¥ S

2 LJM’

il oo wo s B e 58 barSiles s sine BB sains LiS Gl pé Y By,

120 -
a
3 100 -
fjl 80 -
3
: 60 -
% b b o bc cd 10%
2 40 = I = 15%
20 - 20%
0
RWG o paif iz uslisban] uslolsiSY g, il upheolsiSyY
L.acidophilus L.plantarum

00 yrost pAS iz 0 (UGS g Codlad Ol s ¥ s

P ldl (usleslsiSY 5

cail oo oy B a5 bagSiles s ine BB oatas liS GlaSs b oY By


http://nsft.sbmu.ac.ir/article-1-2994-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-05 ]

oy

lymome i3l a5 0 50 dtged ;0 09250 Slacntsn
00 s )3 Sloe 3l cullad 5 s 0] b olsT Joid
(LS St ads 5 sl e lelS g Son s
b glagla ST il g (l8l (sl ke (o,
Cdlad ol puS i @S ae e Hlis Sl ]
Ol g LDl sllsSY 5 upligtens] uglowlsSY
03—y Sgty (5,10 e yob 4y |, ‘Sz\wlsﬁ—l Sl
(p< ‘/‘A) S|

ropbbs Y g el uplesl Awgay jo035 S
PS5 a5 55 )z eI cdld 0, L)
bl o Hol ol 4 Lol By Csiz sag Sy 5l 29)
9 KWW R (Y‘\Yl) ubls.o.b 9Wang ‘L:r.wj.: (5»); s)LZS
ORg5 ) eizre .90 )T A lie ol peesd sladiged b
£ 4 axg b GhnSl T colled ol oljee 45wl o
s 5l o bl e Erglite yeass eaisS 5T glacs ST,
-l Slaogas sl ly w5 g, lyie 4 pess
30 oM Sgge Gel 4S5 LS olie Blge JlaS]

YV Jlo o ohlSen o Lit bawgs a5 glasllas o
9> 2 merliogr poshosly Lansgs a3 136 (25 plox
3590 00 (5 yS g,y pOS Cpi SlownST BT elad
aS ool ylas sl Cewdds mlin g 2é 5 15 L)l
s 1y Loh s o 5 oy (o shales llo i
codld ioly 8l el olsT sla 8 ylie iol38l b g ool
30 D o 00l (6 pS £, pAS iz SlaS] GLLST
29, Ol do unliges uplewl gty josS A
el (lien il s LS5 g5 S 3 e
(YY) 0o 5 B el@l&;ﬂ
of (GodisS Sgusme ale 1y Fodes 1led Cadlrd O i
5 0895 YL Oliee paiS i Sl g oslitl 5 (5 50k
s b aS wilise o SU5enS 5 5 5k Gloisl 092
30 (YY) g g paiS i ;o olud obn) cely by o >
Siolidl jelateas oo S8 slags 3l 40,8 Jlad ué ams
O 3l akeg ool (sl lulys (50,5 ol 5 (5,50l yae
3l slegorme 2 GloSon |y baslad adlbioe 55908 55!
A yeldas el ¥y un Jolog, 5 5l g bajla ]
)l o 2 1) 0y Sl g JgpendS 4 Loyl

- e
Olseds ol ooy PH o prass anl 3 j0 pH Ol s
DS s 5 ki o lag mSU o, g codled jl pazls
e g it glalasa b o] 5 55l Ulss Jus
aild Jeb o il slcdglo adg jo oyl oblg
PH &l s 5l Jeols bt as az g b (V) wil pess
99 84S EB)S am Gl oo paiS i eSS 5l g
Pl osleslisSY o uslbgons] uglewlsTY (6 S
Laslaals cdld g ad) o9 4 padS > yws )0
99 o Cedlid g ud ;) HUleS pasS s clale 1ol
S 5 bl s Ly S e 5 28l ol 5551
300l 6550 50 e ald, S e Gl sl dss sase
12 Dl sl stV S S s sa o ol
P55 i i 53 (sl stV | el
S0l 10,93 (g Cllad g 0l

SSY sl slas xSL as wols lis i Sldlas
Al L il slal g j0 093 codled g 0y (b o
el Sl el o SSY sl ) T sl

oo 4S5 0o o ol S T ooga > UGl pH (Sigmg
Slad g 0l a3 9 Joaze 5 B0l jee A58
= o 3l g 03,8 dgama | slud Jle sl S
L S inghy 55 (VF 1) aS oo (655 5k Lol
A0S et e (8 5 Soee (V0 ) 0) o) Sen ¢ Rizzello
sl S cullsd Gl (oalie Gl umgn puS iz oS
opbsligiSY 5 (LBL) g Lk sl bsisY S5y
lesls g pls pasS (i adglpH 5 ik oo (LBS) (g,
VE 5l e YN0 E /0y s 5 b FIYE £ /oA
bgs wgedes dzr o Vo glod j0 e celw
iy oosbls Y g (LBL) g, Ll gl wlsiSY

(VF) wloe 25 (LBS)
~JESooly Cis (St ST 6T cadled Ol ks

lisee SLS 5 g puess anl g as olg ], o1 sla
bgi ggose al 45 0y G 0o (i 10 05 0e
ez (VWY AN ccwl oauw, Gl ay puidze 5l (6 ks
s wiloe SIS Sl 5l (8 e piS
Sl (AL g (5 S Oy 4] palS i el
s ilses Sl gl (12) wloo,S e B cpalisg
el e LS 5 e ol a5 305 e
ga el glaowl ey 5 Jo 5ol S5l sla


http://nsft.sbmu.ac.ir/article-1-2994-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-05 ]

OSan g 2ligpms e lusl e Goskdgdus] LoglaobsSY bwg SSY 155 18l oy OA

iwd 3l U5 ed 50 S o a8 Ol S
R e S ST IS PRPRWY
JoSge an ]y (J5SIge (ST o5l g0 0,00 oL S|
ol o WS yg 000 St Ly oS oS adlol | Zgus
505, 5 o oolasl oslallges jU5 s s ol
e s gLl 8 iz oy el (gralifenSTo
olazie 4 |, (Cis- cis, 1,4 panta diene) .l golis -F
(Cis- trans, diene) ;) so (il ) ¢ up (oS |y g 00
o9l Lol l (ol Gl mges 2l 05 o 5IUIS
5 Sedod (SHed 6590 oy el ol s
Gl s SIYL 5 a8 eblan il oo Sgansl)]
o ! Jb Send Conlis 181 eSS bawg ol
Ot Loy 2 W aalS o 33T codled l5en 51 ol g
Lpdigas oolod ) U s Cudles L2alS a5 ains o
e 00 ;eSS pAS iz ) S Sl gzmen
I

e S S8 S g oo Ghg crl 5l euled o
9 w3lioo (SSY Glas 2L sl emwlie Sl poS
5 opbdgb] upllsiSY Lasgs @0 S (i eSS
(ST ST ols5 S5t oMo 29, L ushenlisSY
2 S o U5eS5d 5 5k slam il cdld zals L
Sl s RSedr 5 ae osliiul (g Busle oo (I8l cg
Al os palS iz 235 e

o References

1. Gupta S, Abu-Ghannam N. Probiotic fermentation of
plant based products: Possibilities and opportunities. Crit
Rev Food Sci Nutr. 2012;52(2):183-99.

2. Shokoohi M, Razavi SH, Labbafi M, Vahidinia A,
Gharibzahedi SMT. Wheat sprout flour as an attractive
substrate for the producing probiotic fermented
beverages:  Process  development and  product
characterisation. Qual Assur Saf Crop Foods.
2015;7(4):469-75.

3. Ayyash M, Johnson SK, Liu SQ, Mesmari N, Dahmani S,
Al Dhaheri AS, et al. In vitro investigation of
bioactivities of solid-state fermented lupin, quinoa and
wheat using Lactobacillus spp. Food Chem [Internet].
2019;275(January  2018):50-8.  Available  from:
https://doi.org/10.1016/j.foodchem.2018.09.031

4. Wrigley C. The Cereal Grains: Providing our Food, Feed
and Fuel Needs [Internet]. Second Edi. Cereal Grains:
Assessing and Managing Quality: Second Edition.

50 45 o ol saige PH (gl)ls Vaora lags 3]
coms LpH o1 5l 2,5 50 g 0s,lo 1) cudlad oy g pH )]
0 @l Sl 20l g o 51 LSl 28,515 50
s 955 e ailS 33T cdled 5 51 g
Lol b aigy PH a5 ams oo oyl 5L el
PH o502, g ail v 5 PH 00500 ;o el
&3l PH o350 )3 (ppizmen 5 (PH Y d90>) (g
il e e Jlad e JBla> slls (PH VY sg0>)
S g ol luas gla pH @S w0 5 jasine (rizes
Slo 5 2S i o IS jsbar ]y mpl Jbsle wilss o
Sodlad aige PH hlo pusS (i 5L il o clad
ol adld e PH ool 51z, 50 5 all o V-A sga>
(V) cdly salss ials

2 35 5l ey pS iz PH 0l ,55 o5 i e
ez L as cunlaiils gyl pae palS diged oled
w50 (Active site) JLas caond Jlislo s b YL s
UV PR JOU N NTC IO RS
P /0 0) cwl oad g ol cadides Loyl o
bt ladsigas ;o jhad colled 2alS e s (EDLS
el o PH (ol gl b Lo Yool oad jesS
Oz Shgad il o)Ll M aS jshilas ¢ wil oo aiges
Ve oale )0 a9, LDl usbilgTY Ly 0dds 5035 poS
o35 0l B 5l ey (VAV) PH Gl (2 5 0mb b 2o
Lk codld ol pliee (it dadiges plo 4y Sond
(2o, oV FY) oo o ol

Elsevier Ltd; 2017. 27-40 p. Available from:
http://dx.doi.org/10.1016/B978-0-08-100719-8/00002-4

5. FAO. 2018. Crop prospects and food situation . Food and
Agriculture Organization of the United Nations Quarterly
Global Report (available online at: www.fao.org/giews).

6. Boukid F, Folloni S, Ranieri R, Vittadini E. Trends in
Food Science & Technology A compendium of wheat
germ : Separation , stabilization and food applications.
2018;78(June):120-33.

7. Seleet FL, Assem FM, El-gawad MAMABD.
Development of a novel milk-based fermented product
fortified with wheat germ. 2016;69(2):217-24.

8. Xu bin, Wang Likun, Miao Wenj, Wu Qifel, Liu Yanxia,
Sun Y, et al. Thermal verrsus microwave inactivation
kinetics of lipase and lipoxygenase from wheat germ.
2015;247-55.

9. Xu B, Zhou S, Miao W, Gao C, Cai M, Dong Y. Study
on the stabilization effect of continuous microwave on


http://nsft.sbmu.ac.ir/article-1-2994-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-05 ]

AR

10.

11.

12.

13.

14.

15.

16.

17.

wheat germ. 2013;117:1-7.

Liu F, Chen Z, Shao J, Wang C, Zhan C. Effect of
fermentation on the peptide content, phenolics and
antioxidant activity of defatted wheat germ. Food Biosci.
2017;20(October):141-8.

Siler-marinkovic  SS, Dimitrijevic SI.  Effect of
fermentation on antioxidant properties of some cereals
and pseudo cereals. 2010;119:957-63.

Kumar P, Kudachikar VB, Kumar S. Lipase inactivation
in wheat germ by gamma irradiation. Radiat Phys Chem
[Internet]. 2013;86:136-9. Available from:
http://dx.doi.org/10.1016/j.radphyschem.2013.01.018

Blandino A, Al-Aseeri ME, Pandiella SS, Cantero D,
Webb C. Cereal-based fermented foods and beverages.
Food Res Int [Internet]. 2003 Jan 1 [cited 2018 Oct
20];36(6):527-43. Available from:
https://www.sciencedirect.com/science/article/pii/S09639
96903000097#aep-section-id10

Kohajdova Z. 4 - Fermented Cereal Products [Internet].
Current  Developments in  Biotechnology and
Bioengineering. Elsevier B.V.; 2017. 91-117 p. Available
from: http://dx.doi.org/10.1016/B978-0-444-63666-
9.00004-2

Blandino A, Al-Aseeri ME, Pandiella SS, Cantero D,
Webb C. Cereal-based fermented foods and beverages.
Food Res Int. 2003;36(6):527-43.

Rizzello CG, Nionelli L, Coda R, De Angelis M,
Gobbetti M. Effect of sourdough fermentation on
stabilisation, and chemical and nutritional characteristics
of  wheat germ. Food Chem [Internet].
2010;119(3):1079-89. Available from:
http://dx.doi.org/10.1016/j.foodchem.2009.08.016

Nanditha B, Prabhasankar P. Antioxidants in bakery
products: A review. Crit Rev Food Sci Nutr.

18.

19.

20.

21.

22.

23.

24,

2009:49(1):1-27.

Nanditha BR, Jena BS, Prabhasankar P. Influence of
natural antioxidants and their carry-through property in
biscuit processing. J Sci Food Agric. 2009;89(2):288-98.

Seleet FL, Assem FM, Abd El-Gawad MAM, Dabiza
NM, Abd EI-Salam MH. Development of a novel milk-
based fermented product fortified with wheat germ. Int J
Dairy Technol. 2016;69(2):217-24.

Hur SJ, Lee SY, Kim YC, Choi I, Kim GB. Effect of
fermentation on the antioxidant activity in plant-based
foods. Food Chem [Internet]. 2014;160:346-56.
Available from:
http://dx.doi.org/10.1016/j.foodchem.2014.03.112

Wang C, Wu S, Shyu Y, Al WET, loeng JBIB.
Antioxidant properties of certain cereals as affected by
food-grade bacteria fermentation. J Biosci Bioeng
[Internet].  2014;117(4):449-56.  Available  from:
http://dx.doi.org/10.1016/j.jbiosc.2013.10.002

Liu F, Chen Z, Shao J, Wang C, Zhan C. Effect of
fermentation on the peptide content, phenolics and
antioxidant activity of defatted wheat germ. Food Biosci
[Internet]. 2017;20(October):141-8. Available from:
http://dx.doi.org/10.1016/j.fbi0.2017.10.002

Tolouie H, Mohammadifar MA, Ghomi H, Yaghoubi AS,
Hashemi M. The impact of atmospheric cold plasma
treatment on inactivation of lipase and lipoxygenase of
wheat germs. Innov Food Sci Emerg Technol [Internet].
2018 Jun 1 [cited 2018 Oct 20];47:346-52. Available
from:
https://www.sciencedirect.com/science/article/pii/S14668
56417308202

Rao KS, Rajendran S, Rajeshwara AN, Prakash V.
Structural Stability of Lipase from Wheat Germ in
Alkaline pH 1. 1991;103.


http://nsft.sbmu.ac.ir/article-1-2994-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-05 ]

Iranian Journal of Nutrition Sciences & Food Technology 60
Vol. 15, No. 4, Winter 2021

Effects of Lactic Fermentation by Lactobacillus acidophilus and Lactobacillus
plantarum on Antioxidant Characteristics and Lipase and Lipoxygenase Activities of
Wheat Germs

D.Khosroshahi E *, Razavi H*, Kaini H®, Aghakhani A®

1- MSc Student, Department of Food Science & Engineering, Faculty of Agricultural Engineering and Technology, University of
Tehran, Iran

2-*Corresponding author: Professor, Department of Food Science & Engineering, Faculty of Agricultural Engineering and
Technology, University of Tehran, Iran. Email: srazavi@ut.ac.ir

3- Assistant professor, Department of Food Science & Engineering, Faculty of Agricultural Engineering and Technology, University of
Tehran, Iran

Received 27 Feb, 2020 Accepted 3 Jul, 2020

Background and Objectives: Wheat germ is the most nutritious part of wheat grains, which has a short shelf-life due
to its high lipid contents and presence of lipase and lipoxygenase enzymes. Thus, wheat germs are separated from the
whole wheat grains during the flouring process, mostly used as animal foods. The objective of this study was to
investigate effects of fermentation by Lactobacillus acidophilus and Lactobacillus plantarum on lipase, lipoxygenase
activity and antioxidant characteristics of wheat germs.

Materials & Methods: Various concentrations of wheat germs were inoculated individually with a certain number of

the bacteria (10° Log CFU / mL). After incubation at 37 °C for 24 h, pH changes and antioxidant, lipase and
lipoxygenase activities were compared to those of unfermented samples and effects of various starters on the
highlighted characteristics of wheat germs at various concentrations were investigated.

Results: Fermentation by the two bacteria significantly decreased activities of the lipase and lipoxygenase enzymes.
Furthermore, 20% concentration of fermented wheat germs by Lactobacillus plantarum showed the highest decreases in
activities of the two enzymes (71/43 for lipase and 65% for lipoxygenase). Raw wheat germs included good antioxidant
activities that significantly increased after fermentation by the bacteria. Investigation of the starter type and substrate
concentration showed that the highest (29.97%) and the lowest (21.55%) increases in antioxidant activities after
fermentation were linked to fermented samples by Lactobacillus plantarum at 20% and Lactobacillus acidophilus at
10% concentrations of wheat germs, respectively.

Conclusion: Fermentation by Lactobacillus acidophilus and Lactobacillus plantarum significantly improves
antioxidant activities of the wheat germs and increases its shelf-life by significantly decreasing lipase and lipoxygenase
activities.

Keywords: Wheat germs, Lactic fermentation, Lipase, Lipoxygenase, Antioxidants
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