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Introduction: Wheat bran contains crude fiber, protein, fat, carbohydrates, and minerals (Souci and
Kirchhoff, 2000). The direct inclusion of wheat bran in monogastric diets is limited due to its high fiber
content and anti-nutritional factors such as phytic acid and hemicelluloses (e.g., xylan) (Zhang et al., 2022).
Similarly, the high fiber content and low digestibility of rice bran have restricted its inclusion in poultry diets
(Kras et al., 2013). Microbial fermentation leads to an increase in lactic acid bacteria, a decrease in pH, and
an increase in the organic acid concentration (Canibe and Jensen, 2012). Additionally, these brans contain
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 digesta viscosity, interfere with the
digestion and absorption of nutrients, and inhibit digestive enzymes such as trypsin, leading to reduced
growth, immunity, and reproductive performance in poultry. Trypsin inhibitors particularly reduce protein
digestion, while beta-glucans increase the viscosity of intestinal contents, impairing nutrient absorption.
Therefore, the presence of these anti-nutritional factors in bran can negatively affect poultry production
performance. It was hypothesized that subjecting wheat bran and rice bran to different fermentation methods
would improve performance, nutrient digestibility, and gastrointestinal tract characteristics of broiler
chickens. Therefore, the main objective of this research was 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, Aspergillus niger, and rumen fluid) on wheat and rice brans and their subsequent impact
on performance and nutrient digestibility of broiler chickens. Fermentation with B. subtilis and A. niger was
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conducted for 6 days at room temperature, while fermentation with rumen fluid was carried out for 6 hours
under anaerobic conditions. A completely randomized design with a 4x2 factorial arrangement was used,
consisting of 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 (FI), body weight gain (BWG), feed conversion
ratio (FCR), and weights of carcass components and different segments of the gastrointestinal tract (GIT)
were measured on day 42. To determine apparent ileal nutrient digestibility, the birds were fed a diet
containing 3 g/kg chromium oxide (Cr203) as an indigestible marker from days 21 to 26. On day 26, the
ileal digesta from 2 birds per replicate were collected and stored at -20°C for subsequent chemical analysis.
Subsequently, the dry matter (DM), crude fat, and crude protein (CP) of the feed sample and ileal were
measured (AOAC, 2000). The digestibility of dry matter, crude fat, and crude protein was calculated (Hafeez
et al., 2016). Data were analyzed using SAS software and the GLM procedure. Duncan’s multiple range test
at 5% significance was used for mean comparisons.

Results and Discussion: Fermentation of brans significantly increased feed intake (FI) and body weight gain
(BWG) in broilers compared to those fed raw bran. Specifically, Wheat bran fermented with Aspergillus
Niger showed the most pronounced improvement in feed conversion ratio (FCR). Dietary inclusion of
fermented brans increased apparent ileal crude protein digestibility compared to that of the unfermented
treatments. Fermentation with rumen fluid or Bacillus subtilis also exerted positive effects although A. niger
proved to be more effective. Furthermore, fermentation with Aspergillus Niger or rumen fluid improved fat
digestibility. Broilers 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). Our findings regarding protein digestibility align with
those of Widodo et al. (2013), who reported that the dietary inclusion of fermented bran could improve crude
protein digestibility. This enhancement is likely due to microbial enzymatic activity, which improves feed
guality and liberates bound protein fractions. Fermented feeds have been shown to promote growth in
broilers by increasing intestinal length indices, maintaining a normal gut microbial ecosystem, and
improving gut morphology such as villus height. In addition, bran fermentation typically increases crude
protein content and reduces fiber content (Sugiharto & Ranjitkar, 2019). Previous studies have shown that
fermented feed contains proteases, amylases, and lipases. These proteases break down proteins to produce
short peptides (Sun et al., 2022), thereby increasing the digestion and absorption by the host. Additionally,
supplementing fermented feed can significantly improve 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 their nutritional value and enhancing broiler performance 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

N e " W\ e " 3LL) (S5e, ¥Y b YO
(03l) Sigs V- 1Y (35)) S395 YE BN (;Sxtg j;’é’a s old
Shygs dlge 1 to 10 days old (Starter) 11 to 24 days old (Grower) (Finishgr)
Feed ingredients P - P - P -
g P e TEr g pAS g Ty g pAS g Ty g
Wheat bran! Rice bran® Wheat bran Rice bran Wheat bran Rice bran

=2 4434 4454 46 47 49.04 50.04
Maize
(PB- 93 303 ¥F) Lguo oS’
Soybean meal (44 % crude protein) 32.97 33.74 30 30 28.85 28.85
(P& 0B 20> WIOA) p IS poguw 10 0 10 0 10 0
Wheat bran (17.58% crude protein)
(P 0eSg 20 WVY) @ (g
Rice bran (11.11% crude protein) 0 10 0 10 0 1o
(Mo #e) )5 ogls 4.7 4 72 1 1 1
Corn gluten (60 %) ' 3 8 36
bow 9y 3.05 25 55 46 7 6
Soybean oil
s dl 3 03 0.29 03 03 0.29 0.29
DL-methionine
L9 opid )
L-lysine HCL 0.32 0.32 0.32 0.32 0.24 0.24
e85 =l 013 0.12 013 0.13 0.11 011
L-threonine
Sl osulS 52 2 2 1.9 1.9 169 169
Dicalcium phosphate
LS s 0.75 0.75 07 07 0.63 0.63
Calcium carbonate
Sl 0.2 0.2 0.2 0.2 0.21 0.21
Salt
oL e 0.24 0.24 0.24 0.24 0.24 0.24
Sodium bicarbonate
Yo )

e Sy gy JoSe 05 05 05 05 05 05
Vitamin-mineral supplement

FRC PO 2%
Toxin Binder 0.5 0.5 0.5 0.5 0.2 0.2
(30,3) (2l oS
Chemical composition (%)
(P55 2 S JSS) ommdlislie (53, 2882 2890 3050 3048 3151 3145
Metabolic energy (kcal/kg)
P oan 2291 22.91 21.14 21.05 19.14 19.12
Crude protein
Sl o)l 5.86 6.42 8.22 8.47 9.64 9.80
Ether extract

N 0.92 0.92 0.87 0.87 0.79 0.79
Calcium
o B i 0.45 0.45 0.43 0.43 0.39 0.39
Available phosphorus
man JB o 122 122 113 113 103 1.03
Digestible lysine
2 BB (it i . 091 091 0.87 0.87 0.80 0.80
Digestible methionine + cystine
rean B oigy 0.82 0.82 0.77 0.7 0.70 0.70

Digestible threonine

P oy 2oyd BF o (g Mo y> WIBA 5 2uS 1o )> S/OY (Std o3lo Lo y> AY/AA 15 p S ogews JUT
PB o o )3 VoYY pls gy oy WY s 1S o> VV/SY (s 03lo o> AF/DV:pl5 251 ogans 5JU1 T
Oeling pyS ko VIV I cyuoling )5 oo 93 B cpmaling (ol 1515 00 D3 ueling allos 21 Yo e o A ppsaling (lalloym a0y Ve v 2038 o a1y o plis 0 S0k o (gliley neling oS
B1z (peling p)5 o o/ VY Sgh dsl 25 eo VP g )5 (e V0 B sling )5 e VIV (Sl g 5 (o V0 il )5 o YO B (sling )5 e ¥/A By
postb oS o /¥y p)S o VYO o )5 (o VF ey S (o Vo v 50 S o WY+ el )5 (e £e 1S oo (aB ly 0j pdlie 0> p)S kS p (Sljlay (Gne oo

Lanalysis of raw wheat bran: 93.88% dry matter, 6.53% crude ash, 17.58% crude protein,; 5.4% crude fat

2 Analysis of raw rice bran: 94.51% dry matter, 11.67% crude ash, 11.11% crude protein, 10.24% crude fat
" Vitamin premix provided per kilogram of diet10000 IU vitamin A, 3000 IU vitamin D3, 55 1U vitamin E, 2 mg vitamin K, 2.2 mg vitamin vitamin B;, 4.8 mg vitamin
B2, 45 mg niacin, 15 mg pantothenic acid, 2.2 mg Bs, 0.15 mg biotin, 1.60 mg folic acid, 0.011 mg B12. Mineral premix provided per kilogram of diet: 60 mg Fe, 120 mg

Mn, 100 mg Zn, 16 mg Cu, 1.25 mg I, 0.30 mg Se.
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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 (%).

e Goslp s (o) Sz oole (22p) P& 22 (22p) P15 g
Parameter Processing type Dry matter (%) Crude fat (%) Crude protein (%)
Urg £
Bran type
Pe 64.26 65.00 64.42
Raw
$Ab 74.79 71.78 74.37
= Bacteria
Rice 3 70.15 70.92 71.94
Fungus
e glo 65.72 71.69 68.44
Rumen liquor
re 71.38 68.17 64.07
Raw
) sk 68.04 68.73 73.02
pAS Bacteria
Wheat @b 72.90 74.82 81.61
Fungus
4eSd gle 71.78 78.69 81.55
Rumen liquor
0k Jlze glas 2.70 2.40 3.37
SEM
Uoge €9
Bran type
e 68.73 72.60 69.79°
Rice
P 71.02 69.84 75.06°
Wheat
0k Jlme s 1.35 1.20 1.68
SEM
Saglb ey
Processing type
re 67.82 66.58" 64.25
Raw
L 7141 70.26% 73.69°
Bacteria
e 7152 72.87° 76.77
fungus
sl gle 68.75 75.19° 74.99°
Rumen liquor
Oke Jlze glas 1.91 1.69 2.38
SEM
Jloss] s
p-value
org £ 0.24 0.11 0.03
Bran type
Sl & 0.42 0.01 0.005
Processing type
e l
e S 0.66 0.23 0.10
Interaction

(P <el-0) 1)l gyl gime 33! 5)U blod 4 eglite gy b sla Sl oygiw o 3 €
¢ Within each column, means with different letters are significantly different (P < 0.05).
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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
ol sl
- - l:f ’ d‘ Lr.|a_; e REV g ) oz
; 16 o5 RO 5y : b il ° JItem IRy ;
éy = & €92 & Gastro - s Legs  Abdomin  Provent < N g )_*b
ran type Processing type intestinal Carcass Breast and al fat riculus Gizzard Liver Fabricius
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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
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