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Introduction: This study was conducted to determine the effect of microbial fermentation
with Bacillus Subtilis and Aspergillus niger on nutritional value of corn bran on different
fermentation days (0, 1, 7, 14, 21 and 28) in a completely randomized design and then the
experimental treatments were compared based on the TOPSIS model.

Materials & Methods: Bacillus subtilis (PTCC-1156) and Aspergillus Niger (PTCC-5010)
were obtained as lyophilized vials from the Iranian Scientific and Industrial Research
Organization's Fungus and Bacteria Collection Center. Bacterial and fungal lyophilized
vials were activated at 37 °C and 25 °C, in modified rugose broth media and potato dextrose
agar broth, respectively. One kilogram of corn bran was inoculated with one liter of distilled
water and the inoculum (containing at least 10° colony-forming units per mL). A mixture of
corn bran and fungal or bacterial inoculum was preserved in plastic nylon bags at 25 °C for
0.7, 14, 21 and 28 days to complete the fermentation process.

Results: The results of the present study showed that pH, ADF, NDF and crude fiber
decreased on day 21 compared to day O significantly (p<0.05). Fermentation of corn bran
caused a 1.04% increase in the amount of crude protein for day 21 after fermentation, but no
significant difference was observed in the amount of crude protein on days 7, 14 and 28
(p<0.05). Fermentation of corn bran on days 14, 21 and 28 after fermentation had a
significant effect on NPN amount (p<0.05), which lowest value was found on day 28 of
fermentation. The concentration of gross energy showed an increasing trend with increasing
fermentation time and the highest amount of gross energy was related to 21 d. In this study,
as a result of fermentation, the mass density of corn bran increased significantly from 0.306
g on day 0 to a maximum of 0.330 g/cm3 on day 21 (p<0.05). According to the TOPSIS
model, corn bran fermentation improves its nutritional value compared to corn bran,
regardless of the fermentation time.

Conclusion: The results of this experiment showed that the microbial fermentation process
with Bacillus subtilis and Aspergillus niger for 14 days can effectively and efficiently
improve the nutritional value of corn bran.

[ Downloaded from journalaer.com on 2025-12-16 ]


https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=23223553&AN=152531369&h=FJ5Xy2eaoK9LiX9HntQT%2Fu6XFItkLTUF7znOrBQnTdz7epXuyMn8vCMbYW9zYYG7nkF8D99zpqpF3P%2FvhkUqtw%3D%3D&crl=c
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=23223553&AN=152531369&h=FJ5Xy2eaoK9LiX9HntQT%2Fu6XFItkLTUF7znOrBQnTdz7epXuyMn8vCMbYW9zYYG7nkF8D99zpqpF3P%2FvhkUqtw%3D%3D&crl=c
mailto:Habibzare58@gmail.com
mailto:Habibzare58@gmail.com
http://journalaer.com/article-1-81-fa.html

JAER. 2026 Y(V): \\-VA Sosla cuudlains slagha 3y sale ddas

gy — ok dlio

v SIS g3 ) 5 99 30 gl ) s T g Cumditb (v olawls b gwodd 1 (o y 9

ol 4oLl W (o S paend g ) vlel § O3

s gl g L ouljs i waal ! jlicus g s 43S pag ) lleian

dbj/rd[f‘)f:dg‘)fﬁné&&jc;)JJm,a}lcémi/Jon/Jla‘}lcém’J:‘)ﬁ.éJﬁ/J?Moj‘)s/’
dbj/(wjjlfqyf{wjjﬁqrfo&mb{H&&JL;JJJL&S@M/J{MUPJI:aJ)S/r

ournalaer.com on 2025

oduse $uulS DladS
YY Ve Y ‘J.&..a)dlw‘5\.&0[.«)'):O)':w}:w:‘s\qmuﬁj)\ﬁdj;fjﬁaﬁﬁbw)ﬁ)jqu‘w@ TVRTN U)wa
_ . 950 S

A g oS Cilima (35 )3 PH 5 ¢l (o550 ( I cplomsts o8 5 1 0T AU 5 4b b

5 @8 0SS o 5 05k ) ((adly JSE 4 b S g el B 5 el rskenly ST 2 gy g e
T 9 AU ST S e g 0k (sladly (gila gl i a8 oln) gt 5 oo sla g sl ST
S m Al plol ;\qu;su a3 Yo (L ;5 PDA 5\;6‘.“3\.\# a5 YV b 3 MRS- broth bl ;5 o sy
2 T S aaly VT Pl gl) ST ST e OF S5 ) ad G s 3l p ST 2 4 ol
38 Bl a3 Yo clos 13 55, YA 5 YV 0V E Y Gho Odety Sz o5l 53 ol b glies il ail) (2 e
IRV FPLCIWER JNCH R JOUPS

2 Y 59y 02 - O 5 gl oty 58 3 Jloesls OB ¢ 2 0ty 5 )3 Jlonsls UV pH a7 515 Lis s
B9 M > (o3 V& Bl B El )5 s e (P [20) iy bl (gl mn bty s 5 b dnmilie
3523 U ey MEe 5 15 e ) ged YA 5 VE (Y Ly, ol Ll b i ) YN G ol ol
o YA T OV E i) Gl 800 2 05058 s 2 s AT g ads (P [ 0) caln
é:'-‘iw oo ey Gl L pl (55l g e YA gy 4 e ol M (25 0y T (P<e[h0) bl abs
5 e o 43 D g 0358 S 35 ¢V G5y 4 bgrse i o (o350 e o 5L 470l s ool
(P2 0) il B g logme b Y Gy g0 Se atle y3 0 8 VY Sl 4 i 55, 20 8 /YN
258 s ) (M5 ) 2 5et o ead ey e 3 5 (B o (D)5 g S g5 s o) 2

2B o535 ekt skl ) (oS5 (99 Sen e gl 5487 15 i e ol gl 2 g S A g oy

355 )5 ogan (MOES B 3 ger e S50 ysba 595 VE G S e o)

i Shee s o5 (S5 S oy
habibzare58@gmail.com

VEY (s WY bl o fsB
\E~YL}A@__:\"\:<5J31J&JU
VE-E 08 YV el ol

ALARARCHLFIVRE1) | RF- BUR T TR

AR

[ Downloaded from j


mailto:Habibzare58@gmail.com
http://journalaer.com/article-1-81-fa.html

[ Downloaded from journalaer.com on 2025-12-16 ]

Zare Harofteh et al.,

OloSen 5 G808l

3 S (oo ol e gille 5 0y S ()5 5 555 @b )
Gy Yske (Plael Gld asle slae Bl dal> > s
oSSVl asile JT slaarul criz o 4 5Lad GlawgSVYE- ]
XV 0Y) sl o JoligiSY slogs 35 ool polio 5 oo
(1ol S M 518 S 850 S5 oS
Sagly dos (plo)) e sla el (oo 538 6 SL) 9929
) (oegn 9 Pl yud ol jaums S) g oS 5 9(STy9>
0l et Slygs jo ba JwlbsiSY (YL olowi g sl pH (YY)
Mgallo aiile olog mSb ol 5l Cailes el isS sloazg>
ST (VY 058 o0 brazgz oo 5o (IS Ll pdal 5 oo 5ot
LJ"'stJ L)"’")S‘ 5&.~.’>GOLA s‘nl.‘>).u3 u,....elf k./.CLIL_;!B)iuGM
oo Olalllas (YA) 050 5 SasYawl slo 6 oS L Coroz gpls
Lgw alouS 5 (VA) @b e oS (V) ails 4ty o508 allows
Gl uSLeS ol o ploxil ale> > pasd g, SaSas (Y+)
Glow Bl 20 4 06 sy ol j0 05,5 (o]
nﬁ.\):) uuwrmr:m)é OB)SA)LIQ“J ‘5)@"‘ )l A ol
gl el o8 ok EalS o Joludy i b (09,500 a3l
LngCM.]yL..A L: |) LJ).) OV G ol L)S-O-A )...o.pu ‘ua‘ » 05){.:
seheas 1) )] gabs g 05le 8 pailE g Ko 51 ol gllas
Gol 0ol s Buiy olie ooy jo 0l o Sles o
U”‘ ﬁl?u‘ )| Gus JAJ (\ 2) M g 03 )M u)\b e rad
Oloy aedy diy (S1he5 oole (519,80 juos pln ;0 09y )3
oolS a1 lade plas Cglhacl sl asls 5l (B resd
b aasly wiz 6 S peeal Sl by, 5l eslaiul Sl pl o
a8 S8 yuasd dign ey e 50 WilgT oo el Joe
el Sl ez anld S0 ) adlae )l bl 5l Gos
bl e Aty loj el 9 D53 e gland 33

Lty 9aige

T8 5 omeketle Dokl (68 5 (o2 5 b D)3 g
gl (58l 0 10035 59, YA Do (6l (ol gk o]
PTCC-5010 ,50b wshjgmem! z,B § PTCC-1156 ulinlo

\Y

dadda

sl oS cl Gz yo (ol y Y gamme G Fpte 5 (So )8

ol ol aie &3 090 g0 adgi D)0 Sl Jol> il g ol
FO-O0 dg0 a5 5 9b ay el ol Gloo > i jo (655
sl sl Jle o jo (0) v5b oo Jolis 1) 0y sl 5l oo o
Al olil o cdums LSS izl ple alie O30 cwld
QWJM‘OT&M‘QWL}AJQOT}‘MJ@J
sals ;5 oy anje Gl Coles 50 5 op> Cuedd (RS
as )Ju‘))‘ 6)).1| &:L..A ).)Lu.; )l b ol )L,.a L}.a‘).:L_a s 00 )5.3.10
3 Jeols o8 O¥game (F) 0gd oolawl ardl wyiws (o
Sllg> @38 o anje 2alS sl (YL Oly ))sleS mbea
Si9kiS mlis 3l ol o 3 Y gams 5l oolaul LILAY) W)l
Slge ooy polie sol> S cnl Jdoar joubo 2lae sloo 5o
su)d B e (YY‘) Ml.lu;o O‘).o.&'b Coogdoe lJ S L_S‘.\M W)
sl Y game 5l (SO oS cal D)3 wwg e b (o slas
oy O wiwlis wsys VY 705» O o g 009 doyo VY
05 lp (2188 Slge Cne g ol sd a0)3 VB 5 2,
Glodze G Sllg j0 &0 ugaw pead Sl el Slls>
3loolaiwl Jdo e a5l o5 YU s 108 Jdody jeuds aiile
..\.4‘94; ulfmauu”); b el 4}9.: S)y90 0)|5.o.bs_al...7ba Lngwﬁ)
OB 0Skes 2 (050 3B AT 0l g s9ebo Sloo ez o]
SSF: Solids ) sul> cdl> pazs () +) oS oolamwl il asils
Cwl Foe 9, (659959 b9, leicay (state Fermentation
Sy90 Shygm> b Glgime Luals 5 (Sojelem oo Mol (6l aS
30 N> dxugl (5 pmedd oSTieS (V) 0,5 o )8 colaiul
ol Gl yuazs (V) iz 0005 B pao sbapls o Slas gadgs
pos L“)-‘“ Loy ole )0 a5 35 go iy (6 e ais] 3 lgreas
cshee byl yd aele (gl pasgas (IS jebas ally Cush) gl SIS
555 alo op 305 J3,San el puadlslio 5 a8, (sl (ool
2olJlS 5y (sSan a5 iS gn w8 5 yae
50 (V) il go aouS alowS jo SuBanul el 6l jge g
4 lop3lsls Se plo b auslio jo lans; slag B o )T o
2w ® sl Lol (9,0 5 olge Sl sy porlne 03, Jolo
g 559, oz Jobo 10 (V) Wi powslio sl el oz


http://journalaer.com/article-1-81-fa.html

[ Downloaded from journalaer.com on 2025-12-16 ]

JAER. 2026

Y(V): VA=A

Gosla cwsluae slajia g5y gale dlas

o Aleslagley ;0 D)3 g (plerd oS 5 (5l g
39) & baiye S lade G Gl (P10 0) Sl 05 )
7035 3l o 59y V& b e (0 50 g eSS 5l e VY
Ny i aaline SSlolsS b (s Wy, 88 med (Sl ine 50 g
S GlgFa o9 (o> o5 loj) CBIS L e 0z e
dopd [ ¥V pls o)z ke pesd Dae (IR 59, 50 il 4
ol a TR s Sl LSS g esd 2l Lials
G AYIYY 5D oo, YIVY e a sl 08 (ialS coge 39,
595 02 sl 4 as,e NYF as ralS g, bodas o VY-
2o, VI F (e gl oaygd )3 Jolonel SLII 2alS s
aoys SIVA ot 2alS oe, b g (auoys YYIYE 4 YEIT- )
@ S oasd 5o Jolmel SLI el o o) o Tl @
595 U a0 59, 5l (Quo,0 SY/-A & F7/- 0 5D a0 YAY ol
P (eBan slde o G (P00 0) 2355 1035 Sl e YA
35 Sl 4 Cend a5 39 eSS 5l VY o) 4 by
Jo ol b<e/-0) olo flid gao, o VY o g il
Sade b sl gle sxe B e YA 5 VF Y slags, sl
edaline SCilolgS b s Wy, 45 gem g Sblai s92g ol g
R O35 Sme p S osiae Sl D8 Guges pasS i
il pesd 31 e YA 9 YV OF glaig, sl g
gy 09 yazS YA 5554 bgye o e G ol s 0<1+0)
b al ploy SIS L (g p pé 0395 (S Dl ks
ey yees wnlyd 56 0g 55, 2 Gl a4 ey V0D
Y Jgoz ;0 &8 egew PH g 0095 aiils pls (65,3 canlis
ol e pas 5l e oleg Ll b el snd 1S
chale coly gals s 51 e 55, 2 Gl 4 asye /10N
Ol (el g,y medS Oloj Al L S8 e o> (555
VIEE ol Jlade eezd 5l e oy 52 lyl 4 aS laisd 4 ols
e Vb g e Tl S8lee (R R SokS 2 5SS
g 035 5l e pIVY 5 Sho 59, 4 bgye coS 4 B (655
@ o 5y )0 IV F 5l e A 0 853 g 0095 S8
ot s9ba VY 59 50 Sl yla gl y0 )5 VY- Slas
@ a8 oy MSE a4 Ll W)l g <00 0) b Gl
Fale y3 08 Ih 0355 JBa e 5035 5l e 5 2 )]
PH Jlosin (ialS g yeas azl,s ol olis Gl cusSo
S8 eSSl g YA 59y 58 YIVY @ jao 59, sl OF- )
o3 5l o 39y 2 gl A ols lad Gl sy adg, (P4 D)

il oo zals ¢/ OA pH luie

'Y

Olesbe 555L 5 @) 9SS 35 50 jlosldes] slaJbg Sy
sladby ilodld wld ad Glpl Guie 5 oole slaiagy
ol iz By S 5l Sl ctS as gosilidsd
YO sbes )3 PDA 4 ol 5 ssle az ;0 YV (sles ,o MRS- broth
)8 gl 5 5kS o 15l Gy B plnil oS (il az
VF Bl gyl SS3T cts g ke O oSyl S
Oy o3 gy diand BLAL (i e o (SIS JuSias oy
oads bglore Ol L VY @) Cand 40 O30 ugew 45 0 Ojg0
V) o8 BBlas e g (0] Coond VY 20,3 Logaw Coomd V)
Vo8 oo g5l 5l S 1yl s 50 gl oS5 0l
5 Jols bylie wiad adlsl (il oo o S LS as
Al caz oS le a0 YO gles 5o (Sl (slagyshl
PO g el (e (plierd oS 0l (510455 e
059 YA 9 TV AF Y (Gasd 59, plod) jho Sloj slaalald
L s o o2 el g 0 S (6 S 03Il Aiged B 53 005 ||
15 Jslomals GLLc 15 satyads 45 Jslomal GLI o(F) S5
(Y7)oogs JBz 9 (V7) (g ref (39555 (T)) sl s
ke T+ L Wigai 0,8 00 PH ppnd gz b (6ol
o PH b it jsbay ()] ke g w bglvo ok o]
Sals b B s ialejT sbaosls (1) wi (g S0yl Jlusus
S 0503] ST LSl anglin 5 uibly i ol
Do by g ySojlail wlas 51 Sy o LU w2 sl o5 pll
Glabozraiz Jitas Slaglie (b4 of Jloiol lal ess (o
(V azy0) oz Jao (p<0/0) (o Hlo e Sjg0 50 g (el
1R 51 slel 3BT (sl s (rns (Ve 50) Sl yolss’ Joa
2ol Oyt e gl b oslitasl () a5eas) SAS g L
el sin (oS maans by 5l o 5,50l sla lore ol
S s e ool jsbate el (sl i o0litl urals Joe
9y S 4 blne (85055 10T o908 Jlayi 5l o 9 S
s 098 JoS3 (9590 el e il B plowl (il (05 2]
sloyloss alols 5 (e giie Jlowsl > ol 5 cuie Jlowsl > o,
o el Cansdy e g Cuite slaJTons] 51 G ,a B ioles]
el e e (lesl slajles 51 oo (So5 S

() Wad gy Gialel slo e Golsl (nl 2 g s

Qm
JESUUISU VORN. PV g JUVRWPSITCH PRRSUDIES JRVH Je IO

05U e aS 0l lis b celoals (5155 ) Jeus j0 )3


http://journalaer.com/article-1-81-fa.html

[ Downloaded from journalaer.com on 2025-12-16 ]

Zare Harofteh et al., OloSea ﬁéﬁ&)‘b

T PR TS PSR RCIN I VOREI FPOV- RN ¢ VRN SPRUPES SO R I PP

P- value
laler iy Jiws Slualio ANOVA  SEM (397 ol 0les (W2,9) (22 boudosS 5
Sl yolgS b YA 4 \f v o
-IPNY “IOAY YRRV SRYARS AN 70 AL S VA7NR VAL S FF DL /LY Sl
-IYAY <o) ® SEIEEA VAT 2R V/ SR VA L SRR VOV PA s o R /N & NESR.
LA <o) © S RICRA Y 1 4 SRR VAL RV, SL R AL LAY /OVE R VAL & NESSE
- I6FA ooy D AN ARV YY/YED YY/PED YE/PEP Yo/ARR yp/v.d YADF
“[+Y0 Sy ® oYY /a0y FYAD FV/AAY FA/EAD fY/VAD g/ .0 \NDF
SYe¥ SNAa. oo SIYYA O NE/ED NA/AT VF/AGD VE/YED v E/ASD PERNU
“IVYY <O SRIEEA TR\ 2 SRRV, S5 Y/VE®  A/eYe Y/A¥E f/v.d ¥NPN

Gl 00iy9d )0 Joloal o8 =Y 25 coiyed )0 Jalowel o8 -V L(p<e/00) Wls (g ls pme BV wiiis S iie e B gl a5 (s yo b Sl ac
49=37.97+0.74x; 5§=2.52-0.043x; 5=13.31-0.085x; "§=26.35-0.136x; *§=44.43-0.118x; *y=4.18-0.101X . &g ,ue <3l =Y

G)d o 0097 J& g ol (5551 PH wiwlid Hlado p dwls Gl s wil)é ).ul.a Y Jeus

P- value
hilez 7 Jn Sl ANOVA SEM (59)) yeos o (w09) (stlpomibicnsS 5
SlyelgS b YA Y \f v o
s e ® SJeAdeN/OY NO/Ye VA Yo Y/Ee YT alis
-IYOY <ol @ YRR VA A AR § A DL ALV R VS Soai NP RESPS
-\ ey ® YRRV Y PRy YA S A iYL s SLERVI L & e RVL ARLLRY) ¥4 Al
“IYYA <oy @ SRIEEA TRVAL.Y S VAL LN 74V 77V VAR LA S pH

19=21.44-0.151x; 29=2173+1.66x;35=307.6+0.8x; 49=5.44-0.038x .(p<+/+0) 03,13 (5,5 ne SIS a5 o d By> (sl &5 s, o b Kilo by a

lag] 51w g (359 45 Al Gl (6 S ool Joo sl 1) ols plas el gyl oy, SeS 4 b asls o)y Guns
NG PRV 2 gy PRESI 039 AeS P55 9 038 rF Ui s e eE 39 )l

OPLE (29,51 by wlal g (6 58 pouai SRS LS o9 F Jgu

pH NPN EVI0e] KY el 655! aiwlis Pl g p Pl el <= Jrowiyry ™)
ARRAY A RIN ERAIN ofeeeY <[ Y¥) /e Y0 c[NPO ARAR LERRTA 339
v \ A A f v 5 Y 4 R

U Joo bl 1 Sialo3T (sl (gaiuandy :F Jgue

pH NPN apmdls  ple il alld L lign L b el e S opSeed gl sl
Y0 o 7 Y L.V S PR R Y PR VPR TS RN g VARYVSRYIRS § SR ]
Jlo%‘&cb
ROVEFOYA efeeNe ooy o[e)eR NIRRT ey JROYR e dY e
b3l sl losd
S oS ogaw
59 VA SITAN SITANS e Y 39y Ao Pl gens
CRFe FFR [SYYY o83 +[-BAY A58 Cote et < S s Al
ol ; s
IS RYAY 7 PURYL £} SNPYPLY £ WYY 22 o[- OY- ke Jlowl s 2 o
JAFVY O o/SAYY G AVYE BAYY o /FAVY “IFFYA o) 435 4 (K305 S
Y A \ f o 4 oinles] sla s a3,
'Y


http://journalaer.com/article-1-81-fa.html

[ Downloaded from journalaer.com on 2025-12-16 ]

JAER. 2026

Y(V): VA=A

Gosla cwsluae slajia g5y gale dlas

Sl oyl 28 Szl 5l lei oo a5 (6,500 e 4S5 a2k (V)
Olet )10y 4325 5 5l a5 )0 catn Sl eeds e oS
AY 39y )| |Al.’> ).».d )L\M Sl 00 w)‘)f \ Js» B 45)5.10
5 Joloel GLIN g 6V 595 51 s casngd o Jeloeel LI
o 9y polie L) (s)locine AalS I VY 5o, 5l (gapul oui g
anlp Sbees VY 59, Sl sz pls s Hlade ol i
il cel s anl,d anndS Sldllas jo 28,5 )18 ass
5 (V) a5 albwS oY) IS alxS jo b (uiigy lade
Vgame plo g bp sl @iy (29,5 oedsn Sl Jdoay
o S e a8l (FF) Lap3lS Sm Al Sl
$g) 5l e 5l Gy slagley GRIBI L GRo ey b aslie o
ooy & g e pld S laie (5ol 95 (o0 CunS (ol
Glogine b ol Jlade OF 5o 0 g eSSl e ¥
o2 oS Sl e YA 5 VY lagley Loas o Jladie o VL
Slade o ialiEl S cel oals 518 il (gl pire OS]
oopl 8 s Gialidl Coge a5 5lLd wile plaes il (0,8 o5l
o2l B SS9 e Sewl (See 9 25 o0 (SLS HhuS
..\.:Q;LSA k)"bi 9 U GM ‘}id’.o “«S59) aisle Ls:m .)‘94 ).i)))
39y U yeesd 5l e ooy ialdl b aswlis Jlaae jo mals ()
dls rals we s O lade 4y YA g, gl g 99.5 Hlo sine IV
39, B 2o 59, 5l PH jo gaxlg VAV ials b gwpr ials oyl
el adgi Jdoay cunl Sew pH o ialS 090 jadd 51 s YA
S ol 5 () o o5y Al S5Vl oy
Sl s Sh Cumez 2al8l all (V) b eshs el b
Boes) dnl adgs al3dl a0 g wess anljp b oSSy
il skl 5 2L Gush el @ B0 )50 2 58l0e
gkl 05 oo PH 5 iy (1lS 5 e atyl8 05 el
S3lsais Sl Lamme olml sl S5z g0 (5enST Bran b ol
oetlomsbenls wiile (sjlon o lags L cudlad 5 0l (s
JLiods 00 5 oo (SeaSVarul slag xSU (gl oy byl ol
g5 e e g ecdly 555 LSS Yoannd slas 251 o]
PH ks 5 5t G2l o (xS Vornsl Bae) sl 0
GRIRIL el (gam 0095 (B (M) 2580 e Jpaza 5
Adebowale zulis L olay ;o aS0g 3V (5 lo sxe joboay pade |

AN

o b eSS 3l g U Jobe ool ol Lo (g, 61

Il (6 25 e sl a3 L 51 G 5o p0lie uliol (5 55 ol
09390 lbaig omle G S Jboy G5 peeal il
(529551 B9y S 43 (6 5 oo slo 2L 59 bl 5 S
B oo 51 o5 2 dlols (e - e JTossl o ol oysils
A8 4 (S5 o s g Al ke g Cue sl Jlo|
S jsbolen 0 plnil la)led (saas; Coles 50 5 s Jlowy
O 595 Vsl 53 mgr e Sl 00l (3155 Jgur )
Gt Dy ol plas oslo 1y 005L o YL a5 conl e

g\.»...ul.au;n r:l.’> u)é B e )Lo.u )‘ e 9 (GO le.bco) B

Sow

.
5 magms il o Jolis (Soliys a1 Sy yass

Al se ool OlaS 5 4y oduzmn dlae had s Jase byl Lo
72l b 6lslds S cdlabalanlsay lojem Wilgi oo «yeas
2 (V) 2 pS el ()15 slag,B b 6 5L oog8I b g 2
okl Gushls 625k 5 2l Gashs el @) Sl adlllas
ool sl bl )58l 1 48 wioolii oS 5550y
shle &5 adboo (are slopslEly o (e 5 (S0 b
OF) &S Joss |y Cyaaly Sl PH Wl so g 0553 YU 0, o s
Ul Caz 334 pazie Shy s 5 eebiblo Gugkel,
S olyieas o1 51,5 o LB ol @ pgliia g 0L jgmnl a5 o
odd (Byme Soiden JyuS anlp o lag Sl op il
STyss o 50 (56 kontee) wllos sz o ushenls (F0) o
5 3k S Yok aiile lagy T 5l (oapwy il a5 Al
ooz S g )S 4520 crge a5 WUS oo w5 1) Pl
aslllas () s (10) wigd so ba] in colils a3l 5 aLS
SU el b jlade als )0 peds wnlp 530 (S ek @
[ gomml oangl o Jaloal SLI 5 25 cangl o ekl
Sl g sl ouiasd 55 Jolomal SUITpls b als ols lis
S anl B a0 K00 Slalllas jo S edied ;0 ool
) 15 bSOV F A0 W s dlloeS wiile ST sle 4o
odd () 55 (OF) sy @35 allwS 5 (V) @hp g T
Jdoas Col (o 0l 58 (e R0l 45 sy o0 Slaia o
S19) 70l sl yl syt SLS 3l 0uiiS 525 slayea 31
GLaeSy 5 5¥s5)002 Ysbogon wiils yd 0aiiS w325 lag 3]
5 (YA) Gl g 35k sla 5T 61)10) ekl Gushels (YY)
US55 Ly 530015 Y shos 5lid slama 35T (1)1o) o pwolimslisisy


http://journalaer.com/article-1-81-fa.html

[ Downloaded from journalaer.com on 2025-12-16 ]

Zare Harofteh et al.,

OloSen 5 G808l

10.

11.

12.

13.

14.

15.

16.

17.

Chiang, G., Lu, W.Q., Piao, X.S., Hu, J.K., Gong, L.M.
and Thacker, P.A., 2010. Effects of feeding solid- state
fermented rapeseed meal on performance, nutrient
digestibility, intestinal ecology and intestinal morphology
of broiler chickens. Asian Australasian Journal of Animal
Sciences. 23(2): 263-271. doi: 10.5713/ajas.2010.90145
Habibi, A., 2023. Multi-indicator decision making
(definite and fuzzy). Naron Danesh Publications. 278 p.
ISBN 9786222764814. (In Persian)

Ferket, P.R., 1993. Practical use of feed enzymes for
turkeys and broiler. Journal Applied Poultry Research.
2(1): 75-81. doi: 10.1093/japr/2.1.75

Francisco, K., Banda, E. and Simbaya, J., 2014.
Effects of Partially Replacing Maize meal in Broiler
Finishing Diets with Rumen Filtrate Fermented-Maize
Bran on Broiler Chicken Performance. International
Journal of Livestock Research. 4(5): 28-34. doi: 10.5455/
ijlr.20140723083643

Garg, A K., Singh, P. and Agarwal, D.K., 2002. Effect
of replacement of maize grain with wheat bran on the
performance of growing lambs. Small Ruminant
Research. 43(3): 227-234. doi: 10.1016/S0921-4488(02)
00025-1

Goldberg, 1., Rokem, J.S. and Pinesm, O., 2006.
Organic acids: old metabolites, new themes. Journal of
Chemical Technology and Biotechnology. 81(10):
1601-1611. doi: 10.1002/jctb.1590

Jazi, V., Boldaji, F., Dastar, B., Hashemi, S.R. and
Ashayerizadeh, A., 2017. ffect of fermented cottonseed
meal on the growth performance, gastrointestinal
microflora population and small intestinal morphology in
broiler chickens. British poultry Science. 58(4): 402-408.
doi: 10.1080/00071668.2017.1315051

Lawal, T.E., lyayi, E.A., Adeniyi, B.A. and
Adaqragmoye, A.Q., 2010. Biodegradation of paqlm
kernel cake with multienzyme complexes from fungi and
its feeding value for broiler. International Journal of
Poultry Science. 9(7): 695-701. doi: 10.3923/ijps.2010.
695.701

Li, W.F., Bai, J.,, Li, Y.L., Qin, Y. and Yu, D.Y., 2014.
Effects of Bacillus subtilis on meat quality, nutrient
digestibility and scrum biochemical index of broilers.
Chinian Journal Veteneri Science. 34: 1682-1685.
Licitra, G., Hernandez, T.M. and Van Soest, P.J.,

1996. Standardization of procedures for nitrogen

Sade 39, 0 Goeds Slygz pess asllas ol )0 .04 (F) Maliki 4
o) en g Shelton .ols ol +/#Y 4 «/A- 51 1) o0gs JE>
i ) Shgs (So5d Coogas (5908 45 ws S IS (YF)
wnd (olond oS 5 s b LU, 5o Conl (S (] g 300 0

5l e wnl B (b s el pgata b

o il a8 ol las Gl nl @l 16 S A
ookl 2B 5 eebitlo Guakenl 5L 5l (S 5 b (29,50

e bl 098 g0 &3 g (Slandas 55,1 Sgetr s

Dde el )lS g G Re el 403l iz (S e

g plil 59, VY oo

it

&

Adeleke, B.S., Akinyele, B.J, Olaniyi, O.O. and Jeff
Agboola, Y.A., 2017. Effect of fermentation on chemical
composition of Cassava peels. Pelagia Research Library.
7(1): 31-38.

Arun, K.P., Savaran, V.R., Mantena, V.L.N.R. and
Sharma, S.R., 2006. Dietary supplementation of
Lactobacillus sporogenes on performance and serum
biochemico- lipid prefill of broiler chickens. The Journal
of Poultry Science. 43: 235-240. doi: 10.2141/jpsa.43.235
Ashayerizadeh, A, Dastar, B., Shams Shargh, M.,
Sadeghi Mahoonak, A. and Zerehdaran, S., 2017.
Fermented rapeseed meal is effective in controlling
Salmonella enterica serovar Typhimurium infection and
improving growth performance in broiler chicks.
Veterinary Microbiology. 201: 93-102. doi: 10.1016/.
vetmic.2017.01.007

Association of official analytical chemists. 2005.
Association of official analytical chemists, official
methods ofanalysis. 18h (Ed). Maryland, USA.

Atteh, J.O., 2004. Theory and practice of poultry
production. Adlek Printers, Ilorin, Nigeria.

Babatunde, G.M., 1989. Alternative formulation of
livestock feeds in Nigeria. Ed. G.M. Babatunde,
Presidency, Federal Republic of Nigeria.

Babitha, S., Soccol, C. R. and Pandey, A., 2007. Solid
state fermentation for the production of Monascus
pigments from jackfruit seed. Bioresurce Technology.

98(8): 1554-1560. doi: 10.1016/j.biortech.2006.06.005


https://doi.org/10.2141/jpsa.43.235
https://doi.org/10.5713/ajas.2010.90145
https://doi.org/10.1093/japr/2.1.75
https://doi.org/10.5455/ijlr.20140723083643
https://doi.org/10.5455/ijlr.20140723083643
https://doi.org/10.1016/S0921-4488\(02\)00025-1
https://doi.org/10.1016/S0921-4488\(02\)00025-1
https://doi.org/10.1002/jctb.1590?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.3923/ijps.2010.695.701
https://doi.org/10.3923/ijps.2010.695.701
http://journalaer.com/article-1-81-fa.html

[ Downloaded from journalaer.com on 2025-12-16 ]

JAER. 2026

Y(V): VA=A

Gosla cwsluae slajia g5y gale dlas

28.

29.

30.

31.

32.

33.

34.

3s.

bulk density of diets on growth performance of chicks.
Poultry Science. 84: 1547- 1554.

Sugiharto, S. and Ranjitkar, S., 2018. Recent advances
in fermented feeds towards improved broiler chicken
performance, gastrointestinal tract microecology and
immune responses: A review. Animal Nutrition. 5(1):
1-10. doi: 10.1016/j.aninu.2018.11.001

Sun, H., Tang, J.W., Yao, X.H., Wu, Y.F., Wang, X.
and Feng, J., 2012. Improvement of the nutritional
quality of cottonseed meal by Bacillus subtilis and the
adrodition of papain. International Journal of Agriculture
and Biology. 14: 563-568.

Supriyati, 1., Haryati, T., Susanti, T. and Susana,
W.R., 2015. Nutritional value of rice bran fermented by
bacillus amyloliquefaciens and humic substances and its
utilization as a feed ingredient for broiler chickens. Asian
Australian Journal Animal Science. 28(2): 231-238. doi:
10.5713/ajas.14.0039

Taheri, H.R., Moravej, H., Tabandeh, F., Zaghari, M.
and Shivazad, M., 2009. Screening of lactic acid bacteria
toward their selection as a source of chicken probiotic.
Poultry science. 88(8): 1586-1593. doi: 10.3382/ps.2009.
00041

Van Soest, P.J., Robertson, J.B. and Lewis, B.A., 1991.
Methods for dietary fiber, neutral detergent fiber and non
starch polysaccharides in relation to animal nutrition.
Journal Dairy Science. 74(10): 3583-3597. doi: 10.3168/
jds.S0022-0302(91)78551-2

Van Winsen, R.L., Urlings, B.A.P., Lipman, L.J.A.,
Snijders, J.M.A., Keuzenkamp, D. and Verheijden,
J.H.M., 2001. Effect of fermented feed on the microbial
population of the gastrointestinal tracts of pigs. Applied
and Environmental Microbiology. 67(7): 3071-3076. doi:
10.1128/AEM.67.7.3071-3076.2001

Vig, A.P. and Walia, A., 2001. Beneficial effects of
Rhizopus oligosporus fermentation on reduction of
glucosinolates, fiber and phytic acid in rapeseed meal.
Bioresource Technology. 78(3): 309-312. doi: 10.1016/s
0960-8524(01)00030-x

Zhang, WJ., Xu, Z.R., Zhao, S.H., Sun, J.Y. and
Yang, X., 2007. Development of amicrobial fermentation
process for detoxification of gossypol in cottonseed meal.
Animal Feed Science and Technology. 135(1): 176-186.
doi: 10.1016/j.anifeedsci.2006.06.003

\Y

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

fractionation of ruminant feeds. Animal Feed Science and
Technology. 57(4): 347-358. https://doi.org/10.1016/037
7-8401(95)00837-3

Longe, O.G., 1985. Effect of non-purified fibre from
leafy vegetable on utilization of dietary nutrients in
growing rats. Nigerian Journal of Nutritional Sciences. 4:
63-68.

Luciana vandenberghe P.S., Soccol, C.R., Pandey, A.
and Lebeault, M., 2000. Solid -state fermentation for the
synthesis of citric acid by Aspergillus niger. Bioresource
Technology. 74(2): 175-178. doi: 10.1016/S0960-8524
(99)00107-8

Marini, A.M., Daud, M.J., Noraini, S., Jameah, H. and
Azritionalae nuthan, E.A.E., 2005. Performance of
locally isolated microorganism in degrading palm kernel
cake (PKC) fiber and improving the nutritional value of
fermented PKC. Journal of Tropical Agriculture and food
Science. 33: 311-319.

Mathivanan, R., Selvaraj, P. and Nanjappan, K., 2006.
Feeding of fermented soybean meal on broiler
performance International Journal Poultry Science. 5(9):
868-872. doi: 10.3923/ijps.2006.868.872

Missotten, J.A., Michiels, J., Degroote, J. and De Smet,
S., 2015. Fermented liquid feed for pigs: an ancient
technique for the future. Journal of Animal Science and
Biotechnology. 6(1): 4-12. doi: 10.1186/2049-1891-6-4
Niba, A.T., Beal, J.D., Kudi, A.A.C. and Brooks, P.H.,
2009. Potentiaal of bacterial fermentation as a biosafe
method of improving feeds for pigs and poultry. African
Journal of Biotechnology. 8(9): 1758-1767.

Oldale, P.M.O., 1996. Roche Nigeria Feed Seminar. Feb.
13.

Oso, A.O., Li, L., Zhang, B., Lio, R., Fan, J.X, Wang,
S., Jiang, G., Liu, H., Rahoo, T., Tossou, M.C.,
Pirgozliev, V., Oduguwa, O.0. and Bamgbose, A.M.,
2015. Effect fungal fermentation with Aspergillus niger
and enzyme supplementation on metabolizable energy
values of unspeeled cassava root meal for meat- type
cockerels. Animal Feed Science and Technology. 201:
281-286.

Pandey, A., 1992. Recent process developments in solid
state fermentation. Process Biochem. 27(2): 109-117.
https://doi.org/10.1016/0032-9592(92)80017-W

Shelton, J.L., Dean, D.W., Southern, L.L. and Bidner,
T.D., 2005. Effect of protein and energy sources and


https://doi.org/10.1016/037%207-8401\(95\)00837-3
https://doi.org/10.1016/037%207-8401\(95\)00837-3
https://doi.org/10.1016/S0960-8524\(99\)00107-8
https://doi.org/10.1016/S0960-8524\(99\)00107-8
https://doi.org/10.3923/ijps.2006.868.872
https://doi.org/10.1016/0032-9592\(92\)80017-W
https://doi.org/10.1016/j.anifeedsci.2006.06.003
http://journalaer.com/article-1-81-fa.html

[ Downloaded from journalaer.com on 2025-12-16 ]

Zare Harofteh et al.,

OloSen 5 G808l

YA

36.

37.

38.

39.

Zhenhua, G., Haohao, W., Lin, S., Xiaohui, Z., Ran,
S., Fuquan, Y. and Ravi, G., 2017. Study of Bacillus
subtilis on growth performance, nutrition metabolism and
intestinal microflora of 1-42 d broiler chickens. Animal
Nutrition Journal. 3(2): 109-113. doi: 10.1016/j.aninu.
2017.02.002

Mazaheri, A., Shams Shargh, M., Ashayerizadeh, A.
and Dastar, B., 2019. Comparison the effects of raw and
fermented sesame meal by solid state fermentation on
performance, cacass characteristic, and intestinal
morphology in broiler chickens. Journal of Animal
Environment. 11(1): 139-144. (In Persian)

Rajabzadeh Nesvan, M., Dastar, B., Ghoorchi, T.,
Ashayerizadeh, A. and Khomiri, M., 2019. Evaluation
of protein quality raw and fermented tomato pomace
compared to soybean meal in broiler chickens. Journal of
Animal Environment. 11(3): 69-76. (In Persian)
Vandenberghe, L.P.S., Soccol, C.R., Pandey, A. and
Lebeault, J.M., 2000. Solid-state fermentation for the
synthesis of citric acid by Aspergillus niger. Bioresource
Technology. 74(2): 175-178. doi: 10.1016/S0960-8524
(99)00107-8


https://doi.org/10.1016/S0960-8524\(99\)00107-8
https://doi.org/10.1016/S0960-8524\(99\)00107-8
http://journalaer.com/article-1-81-fa.html
http://www.tcpdf.org

