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Introduction: Wheat bran contains crude fiber, protein, fat, carbohydrates, and minerals (Souci
and Kirchhoff, 2000). Direct use of wheat bran in monogastric animal diets is limited due to its
high fiber content and anti-nutritional factors such as phytic acid and hemicellulose xylan (Zhang
et al., 2022). The high fiber content and low digestibility of rice bran have restricted its use in
poultry feed (Krés et al., 2013). Fermentation leads to an increase in lactic acid bacteria, a decrease
in pH, and an increase in organic acid concentration (Canibe and Jensen, 2012). Additionally, bran
contains anti-nutritional factors such as beta-glucans, trypsin inhibitors, and anti-thiamine factors,
which, when consumed by poultry, reduce nutrient availability and consequently decrease
production performance (Haryati et al., 2015). These anti-nutritional compounds increase digestive
viscosity, interfere with the digestion and absorption of nutrients, and inhibit digestive enzymes
like trypsin, leading to reduced growth, immunity, and reproductive performance in poultry.
Trypsin inhibitors particularly reduce protein digestion, while beta-glucans increase the stickiness
of intestinal contents, impairing nutrient absorption. Therefore, the presence of these anti-
nutritional factors in bran can negatively affect poultry production performance. The hypotheses
of this study were that different fermentation methods of wheat bran and rice bran likely affect the
performance of broiler chickens. Additionally, different fermentation methods of wheat bran and
rice bran likely affect the nutrient digestibility of broiler chickens. he main objective of this
research is to compare the effects of different fermentation methods of wheat bran and rice bran on
the performance, nutrient digestibility, and gastrointestinal tract of broiler chickens.

Materials and Methods: This experiment aimed to investigate the effects of different fermentation
methods (Bacillus Subtilis bacteria, Aspergillus Niger fungus, and rumen fluid) on wheat and rice
bran and their impact on performance and nutrient digestibility in broiler chickens. Bran
fermentation with Bacillus Subtilis and Aspergillus Niger was conducted for 6 days at room
temperature, and fermentation with rumen fluid was done for 6 hours under anaerobic conditions.
A completely randomized design with a 4x2 factorial arrangement was used, including 8 treatments
(unfermented and fermented rice and wheat bran by the three methods), 5 replicates, and 10 birds
per replicate for 42 days. Feed intake, weight gain, feed conversion ratio and weights of carcass
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components and different parts of the digestive tract were measured on day 42. To determine ideal
nutrient digestibility, birds were fed 3 g/kg chromium oxide from days 21 to 26. On day 26, ileal
contents from 2 birds per replicate were collected and stored at -20°C. Then, the dry matter, crude
fat, and crude protein of the feed sample and ileal contents were measured (AOAC, 2000). The
digestibility of dry matter, crude fat, and crude protein was calculated (Hafeez et al., 2015). Data
were analyzed using SAS software and the GLM method. Duncan’s multiple range test at 5%
significance was used for mean comparisons.

Results and Discussion: Fermentation of bran significantly increased feed intake and weight gain
in broilers compared to raw bran. Wheat bran fermented with Aspergillus Niger showed the best
improvement in feed conversion ratio.Feeding fermented brans increased protein digestibility
compared to unfermented treatments. Fermentation with rumen fluid and Bacillus subtilis also had
positive effects compared to raw bran, but Aspergillus Niger was more effective.Fermentation with
Aspergillus Niger and rumen fluid improved fat digestibility. Birds fed diets containing bran
fermented with fungus had the highest relative weights of carcass, breast, thigh, and digestive
tract.Fermentation can increase villus height and thus broiler weight by reducing anti-nutritional
factors (Jazi et al., 2017). Adding fermented bran to the diet can improve crude protein digestibility
(Widodo et al., 2013). The increased crude protein digestibility in diets containing fermented wheat
bran is likely due to the activity of microorganisms that improve feed quality and protein
digestibility. Fermented feeds have been shown to promote growth in broilers by increasing
intestinal length indices, maintaining normal gut microbial ecosystems, and improving gut
morphology such as villus height. Bran fermentation increases protein content and reduces fiber
content (Sugiharto et al., 2019). Previous studies have shown that fermented feed contains
proteases, amylases, and lipases. Secreted proteases break down proteins to produce short peptides
(Sun et al., 2022), thereby increasing the digestion and absorption of feed by broiler chickens.
Additionally, supplementing fermented feed can significantly affect nutrient metabolism and
enhance digestion due to the microorganisms involved in fermentation (Gungor et al., 2021).

Conclusion: According to the results, fermentation of wheat bran and rice bran, especially with
Aspergillus Niger, is an effective method for improving nutritional value and increasing
performance of broilers and can be used as a practical strategy in the poultry industry for optimal
use of agricultural by-products.
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Table 1- Percentage of components and compositions of experimental diets in different rearing periods
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bran’ bran
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Corn gluten (60 %)
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DL-methionine
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L-Lysine HCL

oesy =Jl 0.13 0.12 0.13 0.13 0.11 0.11
L-Threonine

Olind S (6 2 2 19 19 1.69 1.69
Dicalcium phosphate

orelS S 0.75 0.75 0.7 0.7 0.63 0.63
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tAnalysis of Raw Rice Bran (%): Dry Matter, 94.51; Crude Ash, 11.67; Crude Protein, 11.11; Crude Fat, 10.24
2Analysis of Raw Wheat Bran (%): Dry Matter, 93.88; Crude Ash, 6.53; Crude Protein, 17.58; Crude Fat, 5.4
"Vitamin premix provided per kilogram of diet: A, 10000 1U; D3 3000 1U; E 55 1U; K3 2 mg; B, 2.2 mg; B2 4.8 mg; Niacin
45 mg; Pantothenic Acid 15 mg; B6 2.2 mg, Biotin 0.15 mg; Folic Acid 1.60 mg; B12 0.011 mg. Mineral premix provided
per kilogram of diet: Fe, 60 mg; Mn, 120 mg; Zn, 100 mg; Cu, 16 mg; I, 1.25 mg; Se, 0.30 mg.
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s9b 4 Ll don oS 3L (S B als g (A)1g5 olKusd 13 see ploj (NS (g95ue eSS (Bl S0



s 4529 (Akinfemi and Ogunwole, 2012) 15,15 o cute 136 (B8 0 o 0js Ll 2 il ol
4y 538y 45 )3 9 A5 (o0 Jae Sl 020 13 00 yguaeo (6320 35 (39573 b ol sl el )8 Lassg agees
Jolos (g3l st Jamdlty log )8 1) ol 2 oode st oo 300 |y 50y Lausgd (ciio Slgo s 5 o3l il |
Lawal et al., ) auS o JuoS5 1y rdsgn a8l con 5l (slapimmm (JS jobo 4 9 315 1) a8 9lS Ly aisle (clayiss s
Sayshar )5 )8 30035 55 9 g g5 blite SIS U Cod STigd Jias cupd (oo 009> JS 5> (2013
£ b dunlio 1> o0l Gaglil el @B b spgl B A5 ogmw 390 )3 5 5518 gy s 8 @ ogme b BLE) 3
g b duglie )3 A5 uguas ol SISl ) ian (P <e/00) 15 STyss L o pd St w290 Sp9l B 19
1055 pAS o | odlatwl a5 05 S Lo (Teng et al., 2017) (P <+/+0) s Slygd i Copd St cg0 g0 g2
5y dge el als o b duglie ) g s (umnlog) Sl olpen 4 jbls o9Sshiol uglusl b ord
B85 00,5 15 Sygs L s 45 1 00l ol ;53 elaalllas 43> allas alel ) gl b & 0 STyss
ke dlge (ymess au]yE Jobo y> (Alam et al., 2023) 39 5ol aeSs gl b (6puedS gy (wom b odd 4355
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Table 2 - Investigation of the interaction effect of different processing methods of rice bran and wheat bran on feed intake (g), body weight gain (g), and feed
conversion ratio of broiler chickens."

(5390 ) =V0) 3lel 09
Starter (1-10 days)

(5395 V) = Y¥) ) 0)90
Grower (11-24 days)

(5395 YO-YY) 3LL 090
Finisher (25-42 days)

(5595 V =¥Y) 0y IS

Whole period (1-42 days)

g EY a9l e Bpas ol cops Span Ojs oRIB eyl Syan ol Cuys Span ol oy
Brantype  Processing Shes oM 09 Jbas Sl oM s Shes oM 039 % Shes oM 09 Juas
type Fl BWG FCR Fl BWG FCR Fl BWG FCR Fl BWG FCR
JES 191.78 138.70 1.38 978.74  581.57 1.68 2732.52 1297.97 2.118  3903.04 2018.23 1.932
Raw
Sy y(t 202.50 149.30 1.35 1006.65 587.74 1.71 2773.47 1486.35 1.87°  3982.62 2223.39 1.79°
Rice Bacteria
0 205.60 156.60 1.31 1053.90 631.69 1.67 2885.65 1645.87 1.76  4145.15 243416  1.71%
Fungus
4S5 lo 207.62  162.02 1.28 982.50 606.12 1.62 2625.03 1412.38 1.86>  3815.15 2180.51 1.75P
Rumen liquor
puiS JES 186.40 134.10 1.39 1037.60 622.51 1.67 2602.09 1422.89 1.83°  3826.09 2179.50 1.75°
Wheat Raw
y(t 203.81 149.85 1.35 974.45 595.45 1.64 2910.57 1556.63 1.87°  4088.83 2301.93 1.77°
Bacteria
P30 199.74 145.89 1.37 1069.31  701.30 1.53 3004.14 1763.90 1.70°  4273.20 2611.09 1.63°
Fungus
A4S @lo 204.20  152.60 1.34 977.73 628.20 1.56 2816.78 1527.82 1.84°>  3998.72 2308.62 1.73°
Rumen liquor
3Sbe Hlre (sl 6.02 4.31 0.03 48.80 30.55 0.06 94.16 60.15 0.04 117.41 70.60 0.03
SEM
Jless! o 0.9 0.46 0.68 0.76 0.69 0.76 0.24 0.95 0.002 0.63 0.86 0.03
p-Value

&¢ Within each column, means with different letters are significantly different (P < 0.05).

(P <] D) Byl gyl ire BV Lg)\.oj bld 4 cglate By b sl 1 Sho (5t 2 50 ac
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Table 3- Investigation of the main effect of different processing methods of rice bran and wheat bran on feed intake (g), body weight gain (g), and feed conversion ratio
of broiler chickens.

(390 ) V) nitel 0)9 (5395 V) = Y¥) ) 09 (5395 YO-XY) 3L 0)9 (5390 ) =¥Y) 0p90 JS
Starter (1-10 days) Grower (11-24 days) Finisher (25-42 days) Whole period (1-42 days)

ooy £ Spas ol ups Spas Oig Gl e Spas o8l ys Spae o8l Gy
Bran type Shes oM Ol s She o BWG s Sl o 08 2% Shes oM 08 s

Fl BWG FCR Fl FCR Fl BWG FCR Fl BWG FCR
Ty 201.88 151.662 1.33  1005.45 601.78 1.67 2754.17 1460.64°>  1.90? 3961.49 2214.08>  1.79?
Rice
puS 198.54 145.61° 136 1014.77 636.86 1.60 2833.40 1567.81F  1.81° 4046.71 235028  1.72°
Wheat
e sllas 3.00 2.15 0.01 24.40 15.27 0.03 47.08 30.07 0.02 58.70 35.30 0.01
oke
SEM
UL
Processing type
ol 189.09°  136.40° 1.38 1008.17 602.04° 1.67 2667.31°  1360.43° 1.97%  3864.56°  2098.87° 1.84°
Raw
sk 203.16% 149.582 1.35 990.55 591.59° 1.67 2842.02®  1521.49P 1.87°  4035.73%  2262.66° 1.78°
Bacteria
b 202.672 151.252 1.34 1061.61 666.50° 1.60 2944908  1704.882 1.73°  4209.18%  2522.63* 1.67°
Fungus
485 wlo 205.912 157.312 131 980.12 617.16% 1.59 2720.91° 1470.10° 1.85° 3906.94° 2244 57° 1,740
Rumen liquor
Sk jlne sl 4.25 3.05 0.02 34.51 21.60 0.04 66.58 42.53 0.03 83.02 49.92 0.02
SEM
Jlo! s
p-Value
s £5 0.38 0.03 0.14 0.76 0.07 0.11 0.19 0.008 0.003 0.25 0.004 0.002
Bran type
9l 0.01 0.0001 0.11 0.26 0.04 0.36 0.01 0.0001 0.0001 0.01 0.0001 0.0001

Processing type

&€ Within each column, means with different letters are significantly different (P < 0.05). (P <o/ +0) 55,5 (gyls sime 33! (glol Llod 4y coglize g b olo 1, Sibo ygiar oo > &€



Jsia 3 pB gy 9 pB o2 <SS 03lo puin Colild ) pUS g § g8 ogme S5l 8 e sla g 55U
Sbine U (2355 sladrsy sie dge pin Sl Goges 55 9 5l £98 bt Sl sl ond ool las ¥
2l ool ol @B 5 4Sd lo b odd 1058 ugaas (55l (sllosd el Sl s 50 Ll L(P>2/20) el
b s ¢ 3Bg s e el 53 (P <o/+0) 50 ps s b duaslio )3 pl5 oy s Clld o tne I3l o
oy g £ dulde 3 rizmen il (U 1) ()l gme (Rl P g b dulie )3 00 1103 g (55l
gl St 00l e o 3 Lol (P <o/« 0) bl iy ossas s duglio 15 (YL plS utigy s il S

(P>+/+0) w5 odalive (gyly xo

Gy poplidl oslaolsSY 5 iU ushalsSY G gyS jl ool b osd eSS pAIS g ¢ iy )
S sy Liolesl cpl @ls b oS (Kraler et al., 2014) sy Lil33l beS ladsgs 3 1y pgp mad cubls
1035 pAS wgens /00 5| odlaul 48 155,57 oLl Kraler et al., (2014) yols jislesl 53 sdel sty gl b guned
«Siid 0dlo) (gdxe dlgo puid Culsld Doy pisron 2> I8l ) 65l o)las pan ClilE Colps Llg o dols ouis
o) @b b swen ((Zhang et al., 2022) cusl oais (yo)l55 00 ypes0 pAiS o (Sol> (slao s (59,555 5 (65
Sgo wan bl 5, Slos p aeSs wlo b ok yuesd gy diwgy (sl (slao s 5 Alabi et al., (2016) ¢ jiulojl
0L W5le alise (slae 5 A5 4 @olo j o3litl b juass 301> 1,8 oy 3590 |y beS slandsgs (gl
) s 4 2950 UM 5 Sisdle el lid Yolo on UGS g0y M 928> SV gziok0L Mol
(2013) 123 39uas |y plo 359 3 s sl 165 o 0y s 005 356 ywomes 33330 (DiaZ, 2008) LS o 4 355
o)leS oiwd jd gy lise 5 0y 0aimd LSS dlge & pgp man Cubl &S Wil bl Widodo et al.,
Sl 5l ah Vil 00d ya5S puiS g (3l 0y 0 pb (g an bl (IE ) (Ko
5,08 58T g i Sl GRIFEI 1 g At S0 1y (ST Slse kS W5 o oS sl ool g Koo
pip Sl Gl casl o g lip) Solel 4o sximo il (pe5d s 4 By man Sl [l
(Mahfudz etal., 2006) 3550 &g 38l &2 yoeie euiins j5b 4y 5 S oo ot |) LS9 0 sl gilio (o
Akyure (2005) .cuul puiS 9 @0 (ogsw 13 d9290 Slid jl (B0 @l g (ol Jlond 3 (e b i cubll
Dlgi oo S Dgus oS )5 ileS oliwd ) Cysaanss 5 Cymaanss 5 Ao g 5 b sl (S lid &S W2 S i )l5S et al.,
2L gyl @B D9 e iy s Cubl (ialS 4 a5 amd il |y (5)ls8 slampl ol
O3S 2l 1) (Gl 5 55 deml UM LSS 93l) oo )6 55¥g)00 sla 3l g Ul &S sl (2,8
b ol sl wioen (Janssen and Carre, 1985) 51> pan culils b Lbie  Sivwed pl pud a5 conl o
4 prie Gl Son 9 23,5 o Slid jhud peal Cans Il cage oS 2 | i anle lam 3l g Ul
s ilizee LS )3 gl ) s Yzl (Ferket et al,, 1993) 35 _Sixe dlge b oty Canj ialsdl
13,8 (155 (B Olalllae ol pAS (g 4 S (65508 P (g0 9l gy (g ol @ oge 9 PSS
G5 ol o 3o G (s BB ssb & liE 0 55 (B s I b St Vsbo las S oS
{Ouellet and Chiquette, 2016) ,55 cldllasys pizcon (Da Silva et al.,2016) sgi o pud (5 pdsdy o5
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S Judd 4wl syt S s pAS g 4 Cund @y weme -(Oldick and Firkins, 2000) .S »
basgs 00d b (sor 3l gt 4 poyiod oo o)lgnd slas)Blo 5 oS D 558 i VlgsS sl
8l od 85 3)l0 5l (Sl Cunl (Son g (oge 4 Cupnd 40085 @lo L pAS pogaes
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Table 4 - Effects of different processing methods of rice bran and wheat bran on nutrient digestibility in 26-day-
old broiler chickens (%).

oUse EF S5 e (1o 9) Sz o3l (2o0) P& o2 (10)9) Pl (g
Bran type Processing type Dry matter (%) Crude fat (%) Crude protein(%)
ks 64.26 65.00 64.42
Raw
(! 74.79 71.78 74.37
Bacteria
e b 70.15 70.92 71.94
Rice Fungus
A4S @lo 65.72 71.69 68.44
Rumen liguor
i 71.38 68.17 64.07
Raw
puiS (! 68.04 68.73 73.02
Wheat Bacteria
b 72.90 74.82 81.61
Fungus
408 milo 71.78 78.69 81.55
Rumen liquor
Sibe Hles (sl 2.70 2.40 3.37
SEM
Uee E9
Bran type
oy 68.73 72.60 69.79°
Rice
puS 71.02 69.84 75.062
Wheat
3Sbe Hles (sl 1.35 1.20 1.68
SEM
UL
Processing type
pls 67.82 66.58" 64.25°
Raw
Py 71.41 70.26% 73.69?
Bacteria

zB 71.52 72.87° 76.772



fungus
A4Sl mlo 68.75 75.192 74.992

Rumen liquor
ke lime (sllas 1.91 1.69 2.38

SEM

Jlo! s

p-Value

oo £ 0.24 0.11 0.03

Bran type
S5l Es 0.42 0.01 0.005

Processing type
Jlize 3 0.66 0.23 0.10

Interaction

(P <1 0) 15l (gyls gime 3M3] (g lol blod &y coglisie gy b (sloyuKileo (ygiw o 0F ©
&¢ Within each column, means with different letters are significantly different (P < 0.05).

oS> Cilisee sl g (0455 0139 3l o) 4dY lip] o pAS gas § 28 game (19l B iliee (sla by 3
oS> JS' (39 DI 2 g €95 9 59l £ lite Bl cunl ok o3l U B o)l Jgi> 15 (bylsS
039 ORIl cage 00d jraBS o (g9l (Slajlags Lol (P>4/00) cull gy iz (5L BS slaazgx (5)lS
2B L 0dd ;a5 osm 55 cloylog BN,y (P>+/+0) 15 pls Luges b duglio 1> [5)lsS olSsd S opus
39 (P25 5 @) o9 €9 BT iman (P <0/+0) 323 |y (S olStsd g oy et ABY (gl 09 500y
S 0)9 doe w250 Ty g b dualie )3 pAS g Sy ek 51 )l g Ui 5 () g A (ed 9 2
S ygbilan (P </00) 35y g5y gm 531> bajlo )3 QIS (o g Ll (P <o/40) 3)5 (1l g g
G5 o 3 St o (s SR s Vil el aas (5135 30 ©jg0 & pdn bl Sise
oy 3> Joloeel yud jl (o8 mte jlodlatal sl @y g SV jud 00)d S5 4 pAST g & Casd @ oga

(Jimenez- xS cogis |y uiKiw g odxe iw Jold o] SBgd Lisu oy 4 )l olKiws Ady Wil o lie
o pudglio g 438 13 oulS i Ol e o5y A 0o oS oy slasw! Moreno et al., 2013)
cilizeo (gl s 3 5l g LS oo Jos b Jobos cpl (gl (ol (5551 quie Glgis 4 85l (cuuwgiglsS) 035 Jlliy
Wong et ) am> yiol33l 1y 039y Cdl 159 Llg5 oo 395 g 4 a5 Wad o byl Md) g 1SS K50 el ( KJUSns

ol 205 b 58lge 5 0anlie yugmo B oger 5 &S g sl cilizie slnylesi (6 loLsine V! . (al., 2006
4 408 ol L oS 10050 @ e Sloslesd (05 )3 ABY g (g 35 03D (L 505 (ladllas o iloj]
S 5 4 (5058 (IS dlge (6518 > ABY oy (Alam et al., 2023) s it pB eges 4 Cund 09l ol o
Szt gl Jto (SCFA) oligS 0,065 b o (ool g 2395 0 St a8 sl 8 51 48 SaSY sl (gl 81,
sl ohagr (S sS 039) Jlbial sl Jsho I (oolani SRl 3 @2 lassl cpl b o (I8 S o Mg
e plie i (adia] B et )3 g wly A )l odge p ]y sl pl 53 039) bl jl clablows adbog o ¢ ol
a5 55 (Satimah et al., 2010) 338 e b 43Y (g 2 peune cpl 5 5 A en st |y (sin Slge s 5
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Syt s cillae 3855 pl sagye o (g ORIBl s 2l (g e b g9o5e nl (Herlinae etal., 2022)
P g &5 bagre & Cund 63Vl o0 (jg GRIBl g 2l 0jg 835 CBLY (eSS g & obrEye
Al g9l slaylas §d i s (59 Mo pd 13,5 el Jezzi et al., (2015)_ igls 5o .0l wbled,S by
Soon ilejl cpl @l b 4 g pls wly iy S (gl slajloss ) sy (g)bine yobo & (s mess ail sy
Chen ) us aipw 5 o) sbreomale ()jg Il el (1395 slodz g2 0> & (5 o5 Shgd (13958 (g )3 3,0
& S slads g (A g ) oad oy clabad 55 isl38l 4 Yang et al., (2008)  yuixes (€t al., 2022
Slgizes 9 (So3ele5ud byl 45" w0 S o )l35 Lesson et al., (2000) 5,8 o)Ll L5 0ais 031y (g pass 2LS o
A Cov M ol dnog IS o 8l S cladrsr 48Y (g p (S5 Jolse 5 St 3 lie ol
150 ot dipw alac 1) «Slyss 15Uy ogde (ChurriyahR et al., 2022) 5l 51,3 STyes 13 39350 (slo o
Nurhayati (2020) .(Rezaei et al., 2004) 5> ;1,3 ;5 a5 bdgw 5 (S5 Joloe oy i plas  Jolge
Sin TV o 53 (5555 slodng (03 09 S| (sho3) 45 Slial 3 paiS g 9 @ g 318 il slaiy, U -0 Jga

Table 5- Effect of different processing methods of rice bran and wheat bran on carcass components (percentage
of live weight) of broiler chickens at 42 days of age.

o £ & o asy A PREL® R odse sy Ol WS gl s
Brantype 4l . sl Carcass Breast ., ik Provent Gizzard Liver  Fabricius
Processing  Gastro Legs Abdom riculus Bursa
type intestinal and inal fat
tract thighs
JSES 11.78  60.62 20.17 1725 124 0.55 3.03 1.69 0.20
Raw
e &Sk 12.30 62.35 20.26 17.70 1.30 0.53 2.87 1.72 0.20
Rice Bacteria
ok 12.88 69.95 23.92 18.99 1.52 0.52 2.58 1.82 0.19
fungus
4eSs mle 13.56 63.58 2226 19.67 1.30 0.47 2.62 1.79 0.25
Rumen liquor
piS s 12.76 62.82 2150 18091 1.30 0.56 2.67 1.66 0.23
Wheat Raw
sxsy o 1372 64.30 24.01 1941 1.41 0.52 2.58 1.82 0.21
Bacteria
ot 16.30 69.57 25.10 23.38 1.22 0.50 2.35 1.70 0.20
fungus
e mle - 13.90 70.04 23.18 20.83 1.40 0.58 2.56 1.78 0.25
Rumen liquor
Sbe jlee (sl 0.96 341 1.73 1.22 0.16 0.04 0.21 0.13 0.03
SEM
Urgm 9
Bran type
Ty 12.63°  64.12 21.65" 18.40° 1.34 0.52 277 176 0.21
Rice

pAS 14.172 66.68 23.45* 20.63* 1.33 0.54 254> 174 0.22



Wheat

e (sllas 0.48 1.70 0.86 0.61 0.08 0.02 0.10 0.06 0.01
OSke

SEM

UL

Processing type

ks 12.27°  61.72° 20.84° 18.08° 1.27 0.56 2.85 1.68 0.22

Raw
(" 13.01b¢  §3.32°¢ 22,133 18.56° 1.35 0.53 2.72 1.77 0.21

Bacteria
b 14.592 69.76% 2451% 21.18% 1.37 0.51 2.47 1.76 0.19

fungus
A4S @lo 13.73%  66.81% 22.72% 20.25% 1.35 0.52 2.59 1.78 0.25

Rumen liquor
:Ske Jlme (slbas 0.68 2.41 122 081 0.11 0.03 0.15 0.09 0.02

SEM

Jlo! s

p-Value

oo £ 0.002 0.13 0.04 0.0003 0.95 0.34 0.03 0.79 0.54

Bran type
Sl Eg 0.009 0.007 0.03 0.0009 0.84 0.40 0.08 0.69 0.06

Processing type
Julizo 0.14 0.55 0.63 0.19 0.27 0.17 0.78 0.74 0.88

Interaction

(P < o] 2 0) Lyl (gyly xe BB d)lni bbd 4y cglite gy b sl 1Sl g jo ) ac
&¢ Within each column, means with different letters are significantly different (P < 0.05).

Ol & Jgin )3 (e slo) 039y liseo (slacuand Job  pAiS g 5 @ g gl il sl b, 56
o & sy p9335 Jgbo nptiber (P <+/00) 22 o sime pi35 Jsb 2 stalesl slolags Blize STl 0 031>
Job (a3 4eSl @lo b @ 0ad o35 pogew (9> Jlowd (yizren (P <4/10) 35 5B b p S pogew ye5S
P (g Sslass b duglio )3 003 11035 g (ol lojloss (P <4/+0) il bajlo plo 4 Cod |y 5355
bgye poS 9 potll cpoiss Jsbo cn yiir g0 oges 9 PS5 (pogens dualiio )3 (P < /-0) izl (il pgihl Jobo
2P <e10) 28,55 )15 el (lajloss b o pgings g (P <e/00) 35 pAS uge (sol> (slaoye
M o35 (Shgw i o (8 a5 (Shgw 45" Lal> 3,158 Ncube and Mawere (2024) adlles oyl zols b 38lg5
Lais w03g) Job (s padll LB L (presd slaShgd &5 Cunl oad jasuie 03)5 039y Job (il cage
Ol 298 (uisS sladagx 5> by el gyl ale 039) (ST9le8y50 dgmt 9 Jlo 039y (29)5we wiawsS]
38lse (Sugiharto et al., 2019) 545 o g5 5,Slos dgupy 4 yorie &S ALiSu o dgue 3o |y il g it ST 55
(Manu et al., 2023) 5400 039; Jsbo (i)l Coge s poss Slygd oS cunl oad (5)l5 Lislejl ol ls b
ol ghaw plply wims Glllly Soo8 039) (sl Jsb Algicee 0ad o3t STigs 53 SV sl (lags S
Dlg¥ o gy meak a8 iolidl (Satimah et al., 2019) suS’ o ape |y (g30 dlge Ldn 5 03, Jed S |,
gy Ketaren (2010) wiS 4 aws Liol38l |y o g8 039, o a5 g wmd HLB 15U cox |y 039, s 09
Sl g b Joho amd oo JoSuti |y (o €8l g 03)5 (03Kl 1) 03,0 sla ol 15 )l A5 Wb JeSuts
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Table 6 - Effect of different rice bran and wheat bran processing methods on the length of different parts of the
digestive tract of broiler chickens (cm) at 42 days of age

g EP 9l g9 P> 9] posk! poS
Bran type Processing type Duodenum Jejunum lleum Cecum
AES 32.87 81.00° 79.75 34.75
Raw
<5k 33.87 89.250¢ 99.00 35.87
Bacteria
T b 33.50 93.75P 91.00 38.25
Rice fungus
4eS5 mle 32.12 98.37% 98.25 41.25
Rumen liquor
ks 32.00 90.25> 90.12 36.37
Raw
pus (! 32.87 95.25P 101.25 37.75
Wheat Bacteria
b 33.37 106.382 102.75 43.87
fungus
4aSis mbo 31.87 91.37° 97.00 41.25
Rumen liquor
:5ke lime (slbas 1.45 33.73 5.27 1.55
SEM
Ueg £9
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