[ Downloaded from fsct.modares.ac.ir on 2024-12-12 ]

[ DOI: 10.22034/FSCT.21.156.80 ]

VEOY e ) a3 V0T o5led Ol plde amlis 5 pske e
oo 2l m \

Ol 2l o 5 psle alous

www.fsct.modares.ac.ir e ol

‘;i.h‘}}:_g;ol& Il

SLa S b ped b g5 AoS AluS odd g des S SIS BT SIS )

sl

TGRS asme Tkige o (ST aale (Bolo Lo le T past e ol L
OLnl OB S OB S b il 5 (5355LS poke oSty ( olde s 0aSiils (18 mlos 5 ke 05 8 (S5 gumils =)
OLnl OB S LS b mle 5 (5355 p ke ol8ls (e mlio aaSls (ol mlio 5 pske 058 laul =Y
Ual OB S OB S b e 5 (530S pske o2 (e mlis 0aSils ( lie mlos 5 pske oy S oltils -

AJ.:S.T dlae Sl
e sdasden s W5 el b ey Sladay 51 sad)l mie o dd s sden (8 Pl gla 5L

ks 4 Sl 3lse QA 3 a8 ol e a5l 5 Sy S e T3 G b
Bacillus pumilus PTCC 1319 &8 £ 3 jtass cpl 53 b o3ls mr 5 plsd 5 o3l
Bacillus PTCC 1156 , Bacillus licheniformis PTCC 1595 (Bacillus coagulans IBRC 10807
G5l Jols sy 5550 S0 go5T A eslital dowS S 55 5 5y e g subtilis
543 DPPH 5151 JSGsl, Slee ol SlaeST T el (5 So3ll OPA 5y, L ez, clals
Loy chle g ool 0p SauS 63 @yl 5 IS Slas] ol el (oal 0p  Sas ol
mg/mL) dos chle o 2eS A (6,805l Bacillus 4,8 ¢ (gl s Celu YE Oloy oo Sl e
4 by (VYA mg/mL) jlaee o 2l 5 B licheniformis U ol o jleg 4 by e (/707
odalin (p<+/40) (g,ls smn M| L jlad dan oy 4S5 5 shay €5 5 B subtilis b oo 55 508 L
6305 4 g o (IVV) Slgs dao s o 2i oS sls OLas DPPH 5151 JISGaly [l Ao s Ew A

Lodd 5oyt jlad 4 by o (JOV/Y) lads o 2aS 5 Bacillus coagulans lew 55 ol 539508
e & ged o odalive (p<0/00) (gils sme LMl Ll oy 4S5, 5k 4 54 B licheniformis
Al 0l Gregl Ve s Cds +/44Y) (6 rin SS el @, Bacillus pumilus L el
oAl O SAS S deo s i o edaline (P<4/00) (g 13 sme OVt L sl (wimed
s 48 ol OlES S SISt 5T Clad L0 stalive B SUBLILES L el rasiss 50 3 (AGT/)
S0 s Ol e o iy glols Bacillus coagulans v 55 ez 51 fol> sl 55508
b 5 donS 5 s IS sy A sdalie (P<0/00) (6l sme M La e (e 5 AL o
—r S L3 oYU SISt ol cdled Lot 5dsues glacnSiyn A5 4z Bacillus glass S

.:)5)\)5 oalaiul 390 u)‘,\p;‘}a Oﬂ&}d})) oﬂbwo\ymk\)}

VERYAYNO (il gyl

VEYIENY iy b

sl osdea s

oS oS

OlanS| s

DOI:10.22034/FSCT.21.156.80.

L J s *

khomeiri@gau.ac.ir

80



http://www.fsct.modares.ac.ir/
http://dx.doi.org/10.22034/FSCT.21.156.80
https://fsct.modares.ac.ir/article-7-74149-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-12 ]

[ DOI: 10.22034/FSCT.21.156.80 ]

VEOF e YN 0,95 0T 6Ll

Qlﬂl L;l"lb Gw‘gf_y\&&bu

sol J s sl VL s sl S ol s
e laday 5ol 5o odm slac s 5l s 518
ooda buy S 855 5l elal Cs 4 g

LV] 5505 545 quj

oo el S sdssdes s 5l (K eesS
D355 s a1 8l Un el s oo S eslinad ol
el Jld Sy by 5 el st B
S gy Jee booSsn el 2
S S 5 e b s Ll e b1 S
o bawslas o Sy pl &S Lol Gl sl
S, iie g8 apms el el s
a1 el S, Cld YL Fske 5 o S
Ll 0 el S b g el 35 el
G s dmD S e Sl S s
5 il wye 4 Dgke b sl b s
— s o3l 350 Gl g 53 03538 B 551 sl o s
4 O o3 Jamme i3 S copl redle 33
obsl [A] spd e 45 S s el dssde
W5 e s Sl e A3 ) s oSl S
Sl L3 il J ol bl S8
ool Of iy il (PH ol el Oloy dos) i

.J}.j:

8 sl S VL sl W15 e shel slaw S
(orl posdle S A sl asdes Rl sl 1) olaz
Lboauss oS 0 S mbe 13 Lyl b sy s e
3 s (S ke 3 go L s (Sla oo 53 5 S o s
GRAS Lot s 51 5 JA] 455 o A, e jies 3 b
L ebadas Lsw s L oaS Bl osubtilis asle s
W ol D] S e 5 psne (S I
Sad 555 5 Slad S W13 32 5 wslinl S glaa S

81

dodo—)

AL S5 caiS il glagolen ol - o
il Sl olsle 318 el sl e 3t
Lls ol e oy s 5 S e Oles o i S Slaslew
Sl Db (Fs,e L slagiles I A5 Le
Lol Ll on oS Shalse 51 (S6 DN T 2alis 5 kS e
ot 4 gollnS] conl gt bagilay nl sl
Jalss pde s a0 o ol SAS 55 ladesl 5 a5 5 5
Sl S 5 o3 sprge > 3pm e GLOMLSI BT o
L ROS L5 [Y] 358 o sl (FROS) &5pnST Jlad
Sl aosle K dlpe 4 S cl AL Olaxl aul b
u‘"“":“s‘&j g ot Loy 5 345 0 sl s
Lgh gn B 0dd b pme SOIST BT O
5ohT GBIl 05 8 e Ul ol ol [¥]
Ly slanst il ol s Oldl slad do 5 clasloes
ROS (il Julse s 4 DBl a8 (Jl= ol L LSl
=t oS Slagssla sl o 5 0l A 5 A 1

L8] 55

Joa el oo 5, Caenl Gl gladle s
b gl Bl Js ey Sl 5 glodis ol
e g J ladny e poes Lo
Aades S dres gy gbd S gy
a3 YUY 5 Yene 5 an S SE ol slanss
e J ol o] Wl LSKE5 sl el Al
s dlad Ay G lunasin wle o ls s s 5 el
e Sl glls oS il el Al £ 51 i
Ao Oy Sl Ao ) sliS b Aile (gadaze
dier o S Ao 5 OlS| 2T ol as Ol e
s Jld Gladzy ol ol 5 Gla s 1 (1]
..,\;..,.T& s & AS 5 Sl Sl glass
S Cowl alS &5 (Sesamum indicum) oks Pl L s

~OIaS1 BT 5 baopmsli 5 ¢ ol E b oo 31 o5 s

1- Reactive Oxygen Species


http://dx.doi.org/10.22034/FSCT.21.156.80
https://fsct.modares.ac.ir/article-7-74149-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-12 ]

[ DOI: 10.22034/FSCT.21.156.80 ]

OH)Ken 5 o) b

— ) A Cl}u‘ 4;2.:.;} A\l CJJ.&M e rpm‘)jhb
(Ningbo Dscientz  gsbexil (S Si L 5 s ol
Yo les 5o 50l K Technology Co, Ltd, China)

N ] s g,la& :\deﬂba}v;

O ek Sl eSS b S s Hasdes —Y-E
0 &l BHI? Lss 3w slnl slaas S 10t e b
osls CuiS ol 8 Sl am i YV sl s cele YE Do
VS o s Y s Chle s el gl LS
PH (" cfu/ml chle L) do)s ¥ mili wle cdo)s
e A a8 b 3 sl S Sl am s YV L 5Vl
Y6l 5 S el skl iS5 S L
Sode 0 00 e IPM 33 b 5ai Sl (gl IS s S sl
ol 05 Se0 0780 23 b e 5 A plonil aids e
Dol ol (sl 5 A i (g3laamil (S SLES L 5 0

[a1 8 S 53 eslinul 550
Loy cble iavw tdae chle o Sojlul -Y-0
4 OPA Jyows et ,5b 4 i plesl OPA? 25,
/0 Ysaishe Vor Dpl S il e YO bl alas
eSS b o T Dl Jows 53 e ke
Sk 0 5 (ke Hder G55 ets |-) OPA
L adke 00 o & el @ll bl o, DTT
YU oglols AT cubs S sl sl Jhaie O
WL OPA Jglee 51 25 oo YVo 5 ga Sl 205,
(BMG o snis sl oSy L bikgad wds 5 A
Fe ey Sl Labtech, SPECTROstar Nano, USA)
o3lizal oy e =) el el Cilises glaclale i 55kl

DY) s
S 5T 84031 =Y

e cdls sl DPPH® 531 JIKal, Hlge —¥Y=1-)
s 5o s 3l e S ke Yo lanl DPPH ST JGsl,
L 0TS Adohe 05 43 Jo e O ) e 3 S
4- Dithiothreitol
5- 2,2-Diphenyl-1-picrylhydrazyl

82

ol e s gladzy Lol 5y e gla sy
s B. megaterium B. thuringiensis Jlws Ol e 4 L 5
23 9ol S 05SE aS Az o4 SB. proteolyticus

S48 34 g L@j 340

B. s B. licheniformis B. coagulans B. pumilus « ,S
Jli))\ B ,\>=S &;ij_! A.Uﬁ‘ J':jj),\,:,a S subtilis
o,k DPPH 5T JGsl, Hlge) SlhenST sl el
b 5 IS Sl sl el oal 0p  SauS els

Al oo gl (ol 0 Sus Gl
L&u.:j) 9 b‘y —*

S o OS5 51 4eS lowS tad gl ol ge 4 — Y-
o> 53 051 53 5 0dd Dbl e A3 4 o3 3,50
53 e ol O3 4 b as S ol 8 ol s Y
S8 s S 508 5 plosil 058 L (6,5 ot ol

.C,éjf)l}osusﬁdlsjy&:ﬁ)ﬂdﬁm\cﬁ@?cﬁ

Bacillus pumilus PTCC : 49 S0 (slad g —¥-Y
PTCC Bacillus licheniformis PTCC 1595 (1319
szt O 52eSIS S s 51 subtilis Bacillus 1156
Bacillus coagulans IBRC 5 ol ;| sxeo slas SU

A Gl G 05 SG oS L4 5110807

gl Gl S dlwS Sy gl Al VY
Le ) e S 1 msidia e LAl 55
W Jl ) g b OTPH st byl Jaie O
—sle a3 00 gles py cele K Dl 4 L kil
(Hanil Co, Combi 334 ol aslsl ;3 5 As o358 51 S
423310 e s Avrr rpm s L514R, South Korea)
£ dlyse N &J%Jﬁwlpjbc_upH.m(&?g\

jﬂjﬁbmw‘ﬁc.’}@@)v' Q_JJMM)MOJJL«:)

2- Brain Heart Infusion Broth
3-O-phetaldialdehyde
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6- Trichloroacetic Acid
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Figure 1: peptide concentration of the sesame meal protein

hydrolysate produced by Bacillus species in 24 h after fermentation.
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Figure 2: DPPH radical scavenging activity of the sesame meal protein

hydrolysate produced by Bacillus species in 24 h after fermentation.
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Figure 3: Reducing power activity of the sesame meal protein

hydrolysate produced by Bacillus species in 24 h after fermentation.
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Iron chelating activity of the sesame meal protein

Figure 4:

hydrolysate produced by Bacillus species in 24 h after fermentation.
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hydrolysate produced by Bacillus species in 24 h after fermentation.
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Protein hydrolysate is a valuable source of bioactive peptides. The
production of protein hydrolysate through the fermentation process is an
environmentally friendly approach that is preferred over enzymatic and
chemical hydrolysis in most cases. In this research, Bacillus species,
including Bacillus pumilus, Bacillus coagulans, Bacillus licheniformis, and
Bacillus subtilis, were employed to hydrolyze sesame meal protein. The
investigated tests included measuring the concentration of peptides by the
OPA method, DPPH radical inhibition, and iron ion reducing power, total
antioxidant activity, and iron ion chelating activity. The concentration of
peptides was evaluated after 24 h for Bacillus species. The lowest peptide
concentration (0.656 mg/mL) was associated with the fermented treatment
by B. licheniformis, while the highest value (1.38 mg/mL) was observed for
the hydrolyzed treatment with B. subtilis. A significant difference (p<0.05)
was observed among all the treatments. Results of DPPH radical inhibition
showed the highest inhibition was associated with the samples hydrolyzed
by B. coagulans (76.6%), and the lowest value was attributed to the
hydrolysate by B. licheniformis (57.36%). The sample fermented with B.
pumilus exhibited higher reducing power (0.992 absorbance at 700 nm) with
a significant difference (p<0.05) observed between the treatments. The
highest chelating activity (85.6%) was observed in the sample fermented
with B. subtilis. The total antioxidant activity demonstrated that the protein
hydrolysate with fermentation by B. coagulans had the highest absorbance
value at 695 nm with a significant difference between the treatments
(p<0.05). In conclusion, the fermentation of sesame meal protein by Bacillus
species resulted in the production of protein hydrolysate with substantial
antioxidant activity, positioning it as a promising source for inclusion in food
formulations.
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