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1. Dietary Fibre (DF)
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2. Megazyme International Ireland
3. Scanning Electron Microscopy (SEM)
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1. Lactobacillus brevis
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1. Dephytinization



O 5 35l

74 0 PiS g 5 3299,50le 5 e S
N/

0aliggl 8 Grdigel Std aal (S0l ogd oo
Oy 3 Sed el Glie 3 a5 G iy ls i
g se odaliv 5195,k 9 Tl laold 651 &
S Pl s Sis awl asl Lo 4 &8y 5o
5 mssSele elS5 )l slaunld g ol (gl B
Jaie igdioo ol co cage 650 jsb 4 OS]
Sl banlp ol bwg b sladses S al
s YOF/A mg/l00g 4 w55 4 OfF/OMQY/100g
s YUY Coge o 5 4y &S il als $7) mg/100g
ol b sladiges S sl Glie jo rals TAAF
s banlp pl axg BB A gesmslis s
V0] el S sl (e rals
5 O3t Sl Sed s (e XYY Lo o
Mucuna pruriens oo oailues ¢ s> slaasls YIS
ol ooy 4 anly zals axdlls ol gl b (g eSo3l
Oloy GRIBI L ol (Las 599,00 wlp cov | SLaS 5
IVF] <l als (g)ls sine job 4y bayeuS1E (il 50
50 s399,50ke il ,8 S Canlosls las Sladlas puen
sJSosly &y jo el fie Seid spul ghaw alS
OlenST T lgie 4 Seid el b aigdh oo crge o]
bS] o 5 5 55 oljT (sl Sl 9 5o
ST 5T e S 3 ol s 00,8 bS5 ple
IYV] o)ls oYL
odd ALh p g g (o> 9 (RlondsS i sla Sy
3,50 bl g Lew, 5 Jawgs YT Lo o 5295,S0Le
W35 paine aslllas (pl elul 23S 13 ) p
R Emr e 0 37 il sle)ges
Jié e Ol abiwy 4 St sl g G 0I5
b onl s oo JoSas Jolonels sloeSleS 5 2igh o0
odd ALy g 5O oS Sl Sl lyie cge

sl Glie Gl p 9199500 glgel S1T.YY
Sed Sl Ol 2 g99,S0le wnld S eghy cnl )
sl gl ;0 9 W g VO Fr e Galize slagles o
s wlaly cd )3 13 vy o5 Y MIN 5 O X )
A6 anld ol 205 asie (Setd apnl 5 pSojlu
@ azg b o)l Setd sl Ol RS s JB
ool Sl a gl B S5 b gl oSyl
285 jehilen ol 5L YL les 4 ol saim cq
ol Gl b cal gley s e oo sanlins (V) S5
Gl Sy ok ol s 4 A Wg YVB- 4y 7o
Cowlatdly oS (6 (e 4 Sid al Gl oo
oo Gl s by (I L Sl Ol 5o (izmes
Gl i g Wb Rl Std sl e
ade il saalie O MIn floy g e e W olgs jo jlo Jixe
@ bl cwl s ool o &)l gog i (GRS Gl
Sl el a5 50 9299,50le Sl Stagee Judo sy o0 S0
el Sd sl 55 SlageST 5T Carols Sy (S
Ol sy Sid anl g9 Sole Sl eslaal oy o
was oo 2ol 1 o] sl JIal, ¢ Sl T Cpsls
LS g edd A ol sl ams o
55 355,5le 328 505,15 & o 48 calplin 93,5 o0
czge oS sl GlaST Bl Gl ol Jele
Yeof Jlo o slaallas wsd oo w5 ol e 2alS
I, Cicer arietinum laasls Soud ol 5 ralS
IVE] ol oles ga99,500 ol 8 3b cou
O Fl anlp ke SVF Jlo s B e
ooy 2 1y panls andl g 5e 8 (yeole axdl 99,0k
ol OB slandss slaShs dsee Sar oS oIS o)
wllhe ol mbs laly wsls JLE s Sype poiS
Seid el Gl 50 gyl s jalS ws T asin
sbml 0adig sl p (g sl 9,1 b ond a slagl



Phytic Acid (mg/100g)

Ve 50l Vojled Ao,g0 did Cao jo o sl sld aslilad 0 \E

5500 —0—600 W

——750 W
—=—900 W

5000
4500
4000
3500
3000
2500

2000

Time (min)

99,5l b oadis 55,8 (slaaiged Std sl (lie (V) S8
Fig 2. Phytic acid content of processed by microwave samples.

o Sl JLSbo j0 Lugemme SGid ol @i Sy g
el 0 b gl wilen a5 el gleasld a4 Lo
anlp s als ) o] Jlade oS 4 1) S
Sl o 4525 gz (erlie JoSeo Wlg5 o0 295,50
Sorte 4 g Sl odd eSS ugew Sladiged SRS
sl ol 0 Al S8 g slads sla Sy
(b g0 B2 il 5 O S99 o 4 (S5
Sy e masele glydl Sl eslisad b ol i
(SRS 4 eSS anld 4 Sl feS ooy o g wS
poodle ol e 4y Sl a5l g e
ol pl il jedt wgew Cugb, ialS Lo 4 ol
oo 00D eSS gladigel (ol S Crge WilgT e
a3 gt 1) g Sladiged IS Ll g 09d
2038 Gloy )0 9gd oo sdalive (V) Jgax j0 aF jshiles
Om Lol 010 8925 Jlo pme ST A MING 5 Y e
Ymin 50 slagle; o baige (pl Sad anul ol
a3 3l e g s saslin jlo s GBS 4049, L6
L aS o,ls 0g5g ouuid a3 Sed dewl (5,l0de 390 T 0

5 (F g Ah) podi oSy il I YNY
Seiud dawl oalS 52 (e W lgd) 299,50k
ANl an e Al oS asine adlas cul o
A5 0 ol Kbl Glie o 1) H5e S o iy
iz slagle) ;o 299,500 i slagles 5l eslanal 5
Ol 5o Seid wpl Gliee jo RalS o i ol L
Pl swyp Sz ed oo Sbul Y min ey 4 00 W
Sl Bl )0 9299,N0ke g eSS slavlp oS S
oy 4 Siipd sl (oS gz clie Ll o SGd
oy e 4y ab Bl SaSs b anlp g
Sype 09 T pley add AN ploy 5 odle (5330
ooy 2 oodle B Min 5 ¥ 5) slagle; g9,Sole vl
2 jshiles wid S 18 (cw)p 990 3,56 ¥ MIN
Syl sl eolaiul wed oo camlin (V) Jgux
G2l zs BB b W g9 ole g peesS
) o5 sl p ploy uizren 9wl atdls SGd ol
Sl ST s 4 Wilgs oo (ralS ol e s ralS
ailyd bawg ] rals aig, aslel g eds ail,d 0 Sioud
Sed w3l @l o il (LeaSS anlf Glsie 4 999,50k
4 0B Qlel 4 (g 50 39290 b slaw T g ez



Ol 5 @3l

\A 0 PiS g 5 3299,50le 5 e S

LaalS s awl Gl (O Min 4 Y min 1) 959,k
sogsSele il o T h e Gl jo a4t sb 4 wilie
Jml).ul.‘se‘)m Lo ey S ol e D MIN. o 4
sl ) min by g pedS A D b)) ess 5 SYsb
LSy ol ol jo cplply Sl s @ (9,500
oley O Min & Y Min 3l 495,55l Jlosl loy 2ol
@l cnl ol 28l GalS T Glie 4 ess a8
il plaie 4 Wlge 99,0k alp ald esls la

IRV FFL UL S WOSE- BV - LR VON S S WX

5o Oley 5o Lol Wigd o 2 ga99,50be (eSS )8
b sass,Sale «Siid el azgs BB 2ol s 4 A h
Lol 3,8 Sd sl e 52 (6ol sime L3l ¥ MiN L
Wiz e cardgo el 1) Seid sl (e Y MIN Sl asy
4 0ud yra3S gladisel p ol Sl Glie 4 alS 51 0yl
Sae 5 Seid al plael a8y s Fh o oos
&S shiles e Sl 0dd a4 w5 A h
W olg 6255 4 ploy po cenl ovalie LB (V) Joor

Oley oI L A h 5 F ss Gloj g 99,00 A0

529950l 9 o3 (55 5 ARl b ond (55518 (g Sid vl lze (V) Jgu
Table 2. Phytic acid content of processed bran with combined process of fermentation and microwave
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Table 3. Total fiber, soluble fiber and insoluble fiber content of control and fermented samples
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Table 4. Total fiber, soluble fiber and insoluble fiber content of control and processed by microwave samples
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Table 5. Total fiber, soluble fiber and insoluble fiber content of control and processed with a combined process of fermentation and
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Fig 3. Color parameters (L*, a* and b*) in control and fermented samples.
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Table 6. Color parameters (L, *a and b) in control and processed by microwave samples
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s Different capital letters in each column and small letters in each row indicate the significant difference between the samples (p<0.05)
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Fig 4. Color parameters (L*, a* and b*) in the samples under the combined process of fermentation (4 h) and
microwave (power 900 W).
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Abstract

Wheat bran is a rich source of dietary fiber and for this reason, its application in the food industry has increased.
However, the amount of phytic acid and its insoluble dietary fiber is high and can significantly reduce the nutri-
tional and technological quality of food products. The aim of this study is to investigate the effect of fermenta-
tion process and microwave radiation on physicochemical properties of bran. The results showed that the
amount of phytic acid decreased from 4805.67mg/100g to 2756.67mg/100g and 3023.33 mg/100g, respectively,
but while combining these two processes, there was a significant decrease in the amount of phytic acid (2205.94
mg/100g). Amount of soluble in the control sample (3.63%) decreased during the microwave process (1.06%),
while increased during the fermentation process (9.30%) as well as the combined fermentation and microwave
process (6.46%). The results of measurement of L", a” and b” factors showed that the amount of L" decreased
from 56.71 to 50.41, 48.74 and 46.69 during microwave, fermentation and combined process, respectively. Fac-
tor a" increased from 4.69 during the microwave process to 5.90 and to 5.46 during the combined process, but
there was no significant change during the fermentation process. Factor b” increased from 26.73 to 31.92 during
fermentation and 32.63 during the combined process, but decreased to 25.16 during the microwave process. The
images obtained from scanning microscopy showed the creation of surfaces with smooth edges in the fermenta-
tion process and also revealed the porosity on the surface of bran particles during the microwave process. Based
on the results, microwave process has a potential to reduce the amount of phytic acid and furthermore, it causes
the drying of fermented bran and increases its storage time accordingly. Therefore, simultaneous use of fermen-
tation and microwave processes is recommended for bran processing and improving its physicochemical proper-
ties.
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