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Table 1- Chemical composition of untreated and treated pods, seed hulls and seeds of Faba bean with urea and molasses'

S o Sis ol B ey plojlas FuS1s o)l O sk o)l
)9" Feeds Dry Crude Ether ok Jolo on
matter protein extract Ash NDF? ADF3?
Pl 6L 3 10.34%4 13.60° 3.47° 18.82% 31.27° 22.00°
Raw bean pods
oo b g9l 3 DB BBk
Processed bean pods with Molasses
oMo b S ole A 10.15¢ 15.11¢ 421 21.16° 33.53b 22.07°
(1.5 % DM with Molasses)
o b S ole ¥ 11.66% 15.03¢ 331 15.16%  37.53° 21.73b
(3% DM with Molasses)
oMo b S ole A% 11.67b 16.54¢ 3.60° 21.00% 3593t 19.67°
(4.5% DM with Molasses)
(s o3lo 2oyd V/0) 0l b (559 5 MBL M
Processed with Urea (1.5 % DM) 11.31% 15.90¢ 5.66% 20.75%  30.73 23.40°
0y9l +wMa by (gyql 8 ML, BMe : : : : : :
Processed bean pods with Molasses+ Urea
(S5 oo aslig) oyl L 700 5 S L 700
) . 12.61° 14.16° 5.40% 16.64% 38.33b 23.00°
1.5 % Molasses +1.5%with Urea (DM basis)
(528 osle alo) s LTAD 5 S LY 11,00 15.19° 8.90° 17.41% 31330 14.53¢
3 % Molasses +1.5%with Urea (DM basis)
(S5 oo aslig) oyl L 70/0 5 ode L 7F/D
) . 12.49b¢ 18.21° 3.56 12.40° 34.67° 18.67%
4.5 % Molasses +1.5%with Urea (DM basis) ? 7 7
MLy 4l ol azg,
Bean seed raw hulls 89.84* 15.75¢ 4.88° 20.95% 64.67° 48.67°
Sl Pl il
Bean raw seeds 89.57° 24.71% 3.43b 25.70° 34.00° 0.67¢
d)b L?’m e.la.w
P- Value 0.01 0.01 0.04 0.01 0.01 0.01
3kl elad Sl
SEM 1.074 1.875 1.464 2.586 2.956 1.627

2 NDF: Neutral dtergent fiber.
3ADF: Acid dtergent fiber.
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! Means within same column different superscripts differ (P< 0.05).
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Table 2- The means of digestible and values of metabolisable energy of untreated and treated pods, seed hulls and seeds Faba

bean!
S o lad Culyld b Cul)l8 J] odlo i Culild el golie LB g5l
), bl . 7 s s e e
Feeds (Jop) Sidodle  (dop) Jodboe  (aop) Sisodle )3 (Sidodlo pSolS  Jg5150)
DMD? (%) OMD? (%) DOMD* (%) ME? (MJ/Kg DM)

5 ML e 78.03° 74.91° 60.81 2 9.54 abe

£ d
Raw bean pods
oo b g9l 8 SMBL BBk
Processed bean pods with Molasses 81.13% 75.78b 50.50°¢ 8.24°¢
oo by Szt oole 710
(1.5 % DM with Molasses)
oo b S .. ek 7Y 77.63° 74.43° 63.30 ° 9.932be
(3% DM with Molasses)
oMo b K3 o3le /10 76.33° 71.90° 56.85b¢ 8.92b¢
(4.5% DM with Molasses)
(Sizs 03lo 2uoyd VD) 0] L (5913 MBLy 3 75.96° 71.31° 56.55b 8.87%
Processed with Urea (1.5 % DM)
o ysh oo b g9l Bl e
Processed bean pods with Molasses+ Urea

(25 oole aylye) oyl L 70/0 5 de L 70/0 . . " e

1.5 % Molasses +1.5% Urea (DM basis) 74.70 70.58 58.84 923
(25 oole axly ) oysl L 7078 5 oMo b 7Y . . o o
3 % Molasses +1.5% Urea (DM basis) 73.30 68.75 56.79 891

s oole ab ) 0,0l L 7N/ Mo U 72¥/0

( o o) 05l LMD 5 o L % , 81.90% 79.89 70.08 2 11.00°
4.5 % Molasses +1.5% Urea (DM basis)
Yl s pls gy 38.40¢ 23.92¢ 18.88¢ 2.964
Bean seed raw hulls
il o b 90.202 88.91% 66.09 ® 10.37%®
Bean raw seeds
. 0.01 0.01 0.01 0.01
P- Value
’;‘ELI\‘A‘“‘ wl oSk 2.30 251 2.56 1.01

2DMD: Dry matter digestibility.

30OMD: Organic matter digestibility.

“DOMD: Digestibility organic matter in dry matter.
SME: Metabolizable energy.

(P<-/-0) a3l o Jo inn OS] chls S o CBgm by sty (slacpSils)
"Means within same column different superscripts differ (P< 0.05).
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Table 3- The dry matter digestibility (%) of untreated and treated pods, seed hulls and seeds Faba bean with urea and molasses
by Mc Niven method'(2002)

S S U5)lsS oSz IS

Shgs dlge Ruminal Intestinal Digestive tract total
g

Feeds digestibility digestibility digestibility
Pl MLy aMe 45.55¢ 235° 46.80 ¢
Raw bean pods
oMo b gyl B ML BBk
Processed bean pods with Molasses
oMo b i3 o3l 7N/ 46.45 ¢« 10.17° 51.90¢
1.5 % DM with Molasses
oMo b Sss ool 7Y 41.50¢f 29.64° 59.30 b
3% DM with Molasses
oMo b K3 o3le /¥/0 43.70°f 29.75¢2 60.45"
4.5% DM with Molasses
(S5 o3lo 1umy3 1/8) 0 )91 s (50,5 My BMe 48.30 < 13.14° 55.40 <
Processed with Urea (1.5 % DM)
o g Do by (o9l 8 MLy DI
Processed bean pods with Molasses+ Urea
( s oole ‘\f.L,){) 0)5‘ L,Z\/a5w>tab,%\/a 50.85 bed 9.14b 55.40 ed
1.5 % with Molasses +1.5%with Urea (DM basis)
(Sezs solo ayly ) )8l L 7V/0 5 oMo b 7Y 53.95° 7.47° 57.40
3 % with Molasses +1.5%with Urea (DM basis)
(Sezs sl 4yl ) 0ysl L 700 5 oMo b Z¥/D 51.95% 11.92° 57.70
4.5 % with Molasses +1.5%with Urea (DM basis)
Maly by pls dgy 27.40 ¢ 3.91° 30.35f
Bean seed raw hulls
Ml a5 il 74.20 12.90° 77.55 @
Bean raw seeds
& o gl 0.01 0.01 0.01
P- Value
385kl glas . Siko 1.06 2.38 1.44
SEM

"Means within same column different superscripts differ (P< 0.05).
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Table 4-The means of digestible protein (%) of untreated and treated pods, seed hulls and seeds of Faba bean with urea and
molasses by Mc Niven method!(2002)

pan Colls pad Cullé i oS
laess §l4eS 3ny ohlsS ey IS
Shgs dse Ruminal Intestinal Digestive tract
Feeds digestibility digestibility total digestibility
b ML ol 87.13° 1.50¢ 87.06 ¢
Raw bean pods
oo b gyl 8 ML, e
Processed bean pods with Molasses
oMo b s osle 7V/0 80.58 * 8.53 b 82231
1.5 % DM with Molasses
oMo by Sis aalo Y 87.33° 31.72% 91.44°
3% DM with Molasses
oMo b Sz oale 7¥/0 83.73 ¢ 32,10 88.95¢
4.5% DM with Molasses
(S5 o0l 303 /D) 051 L o515 Bl 3D 83.424 10.41° 85.25¢
Processed with Urea (1.5 % DM)
o g Do by o5l 8 Mol 3D
Processed bean pods with Molasses+ Urea
(S o3lo ) oyl b 7V/0 g (oMa L 7V/0 82.30¢ 9.06 " 82.921
1.5 % with Molasses +1.5%with Urea (DM basis)
(Suzs o3lo ayly ) 0yl b ZV/0 g oMa b Y 74.38 & 3.96" 75.40 ¢
3 % with Molasses +1.5%with Urea (DM basis)
(S oole ) oyl b 70/0 g odla L 76/0 85.27¢ 10.99° 85.17¢
4.5 % with Molasses +1.5%with Urea (DM basis)
Sl 4l pli- 42y 85.29¢ 5.73 b 84.47¢
Bean seed raw hulls
Sl pls sl 93.00 ¢ 10.82° 93.76 ¢
Bean raw seeds
e e
P- Value 0.01 0.01 0.01
3kl elad Sl
SEM 0.79 2.04 0.85

"Means within same column different superscripts differ (P< 0.05).
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Table 5- Volume of gas produced (mL /200 mgDM) of untreated and treated pods, seed hulls and seeds of Faba bean with urea and molasses!

(eeelo) oo
SShgd dlge Time (hour)
Feeds 2 4 6 8 12 24 48 72 96
P Ml e 0 0.03 0.43° 2.66° 9.56° 32.10° 38.93% 48.46%° 51.13%
Raw bean pods
oo b o9l 5 MLy a5
Processed bean pods with Molasses
ok b Kis e 700 02 03 2000 533 10.56° 33.76" 3826  44.13b 45.13b
1.5 % DM with Molasses
ke b (i anle 7F 0.1 02  2.66° 58 11.23° 3143  41.93°  54.13® 56.93¢
3% DM with Molasses
ke b Sis sl 760 0 026 1.66 5660 956>  24.1°  31.93¢ 3446 36.30
4.5% DM with Molasses
(s 03lo 2oy> V/B) 091 b (91,3 Maly M 0 0.03 0.13° 0.33° 0.43°¢ 1.90¢ 17.93¢f 25.80%f 27.46°F
Processed with Urea (1.5 % DM)
oxgh Do b oygl§ Moy DI
Processed bean pods with Molasses+ Urea
(s ol ) oygl L 70 5 odka b 7/ 0 0 0.1 053  0.73c 743 25.26%  27.13%¢  40.63%¢
1.5 % Molasses +1.5% Urea (DM basis)
(s 03lo 4l ) 0yl L 7V/D g oMo by Y 0 0.1 0.2% 0.63¢ 2.23¢ 13.764 29.6%4 42.46% 44.66b
3 % Molasses +1.5% Urea (DM basis)
(s 03lo a3l ) 0yl L 7V/D ¢ WMo b Z¥/0 0 0.06 0.13° 0.36° 0.6° 4.23¢ 17.26°" 22.13¢f 30.3¢%f
4.5 % Molasses +1.5% Urea (DM basis)
Sl s pls 0 013 0260 06 0.8 3.76° 10.26 16.8 2031
Bean seed raw hulls
Sl pls sl 0.1 02 213 4660 13.56  46.1° 50.6° 58.8¢ 60.3
Bean raw seeds
Gl e paw 0.4 0.08 0.01 0.01 0.01 0.01 0.01 0.01 0.01
P- Value
>l (sllas oy Siln 03 035 075 097 1.05 1.85 2.53 2.82 2.56
SEM

(P<el-0) adlygo jlo ime BN (gl S ot Bgyo b 5t o slanSibe’
"Means within same column different superscripts differ (P< 0.05).
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Table 6- Gas production parameters of untreated and treated pods, seed hulls and seeds of Faba bean with urea and molasses!

B g glaaoul
Gas production parameters

g Jiliy B Mg el gy #5056
Shss s () (eelo p il o o) (esl)
Feeds A (a+b)? (mL) C? (mL/h) Lag Time (h)
Sl Ml M 50.37%¢ 0.04bede 6.79°
Raw bean pods
oMo by 5ysl 5 ML M
Processed bean pods with Molasses
oM b s 03l 73/0 44,125 0.06%% 6.63°
1.5 % DM with Molasses
oMo b Sis odlo LY 59.442 0.03¢de 5.61¢
3% DM with Molasses
oM b s 03lo Z¥/0 35.91¢d 0.052bed 5.37¢

4.5% DM with Molasses

(Sezs 03l 33 /) 09l b 590, Ml 3Me 29.61¢% 0.04bede 24.42°
Processed with Urea (1.5 % DM)

ogr Mo b gysld DBl B

Processed bean pods with Molasses+ Urea

(Sezs osle a3l p) oyl L 700 5 oDl L 7V/0 40.99¢de 0.072 26.30°
1.5 % Molasses +1.5% Urea (DM basis)

(<25 ol aulyy) sl L 70/ 5 e L 7Y 50.69% 0.02¢ 12.91%
3 % Molasses +1.5% Urea (DM basis)

(Sezs osle a3l p) oyl L 700 5 odlo L 7¥/0 33.42¢¢ 0.04bede 18.762°
4.5 % Molasses +1.5% Urea (DM basis)

Mal s pls dtogy

Bean seed raw hulls 28.32¢ 0.01° 13.38b¢
Ml pls aly

Bean raw seeds 58.032® 0.08? 8.09°
> ine el 0.01 0.01 0.01
P- Value

3libinl glad 5 le

SEM 2.83 0.13 2.31

(P<-0) asly oyl ine ST (gl S ot By b gt o slagnSibe’
"Means within same column different superscripts differ (P< 0.05).
2 A (a+b): Potential degradability.
3C: Rate conctant.
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Table 7- Estimated nutritional parameters for untreated and treated pods, seed hulls and seeds Faba bean using gas test!

Gladss slaal b
Nutritional parameter

i Sl e de) posi obSonn slaspel  pedlie BB (655 52950 g
(Tl (SisobopfloTor (oSS 5 Ji%) ot p S 9)
Sy e DOM? (%)  SCFA’ (mmol /200mgDM)  ME*MJ/kg DM) (i 8
Feeds MP3(g/kg OMD)
Pl ML Me 46.145° 0.708° 7.017° 55.662°
Raw bean pods
oo b gyl B ML Mk
Processed bean pods with Molasses
oMo b S olo ZV/0 47.801° 0.745° 7.083° 57.659°
1.5 % DM with Molasses
e b Sz ool 7Y 45.518° 0.693° 6.954° 54.906°
3% DM with Molasses
oo b Sz oole ¥/ 38.823¢ 0.530¢ 5.795% 46.831¢
4.5% DM with Molasses
(et o3ke 20y V1) 091 L (651 Bl 5 18.736° 0.037¢ 2.766¢ 22.601¢
Processed with Urea (1.5 % DM)
o g Do by o5l 8 Mol 3D
Processed bean pods with Molasses+ Urea
(St asle ) oy91 L VB 5 oSl L7010 23.658° 0.160° 3.485% 28.538°
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(S ole 4l ) 035 L 700 g oo b 7Y 29.411¢ 0.301¢ 4.369° 35.478¢
3 % Molasses +1.5% Urea (DM basis)
(St asle ) oy9] L7V/B 5 Lodlo L 761D 20.776° 0.089° 3.125¢ 25.061¢
4.5 % Molasses +1.5% Urea (DM basis)
ML &l s diwgy 20.424¢ 0.079¢ 3.016% 24.637¢
Bean seed raw hulls
ML el il 58.910° 1.019* 8.9424 71.0612
Bean raw seeds
& e s 0.01 0.01 0.01 0.01
P- Value
3ylutil olas 1 Sle 1.83 0.27 0.91 2.01
SEM

"Means within same column different superscripts differ (P< 0.05).
2DOM: Digestibtible organic matter.

*SCFA: Short-chain fatty acid.

“ME: Metabolizable energy.

SMP: Microbial protein.
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Introduction Pulses are important crops belonging to the Leguminosae family. Faba bean (Vicia faba L.)
production has a long history of numerous and valuable uses in feed and food. Faba beans have been successfully
used as a substitute for soybean meal or rapeseed meal in dairy cow rations. Faba bean pods can be used as feed
for ruminants. Good quality silage can be made from faba bean plants. Technological treatments may have an
impact on the degradability of nitrogen of faba bean. Molasses-urea mixed is a liquid feed supplement suitable for
adding into the dry part of the diet or any other component during the processing of complete mashes or feeds.
The purpose of the study was the determination of nutritional value of pods, seed hulls and seeds of faba bean
(vicia faba L.) and survey the effect of different levels of urea and molasses on nutritional value faba bean pods
silage using in vitro methods.

Materials and Methods In order to determine the chemical composition and in vitro ruminal degradability
pods, seed hulls and seeds of faba bean cell wall, nylon bag and test gas technique were applied. After preparation
of faba bean and isolating pods, seed hulls and seeds and drying, chemical composition analysis for dry matter,
crude protein, ether extract, organic matter, ash, neutral detergent fibre (NDF) and acid detergent fibre (ADF) were
done as AOAC. This research was carried out in a completely randomized design with 10 treatments and 3
replicates per treatment in two runs including: 1- faba bean pods of untreated (control), 2- faba bean pods of
processed molasses (1.5% DM), 3- faba bean pods processed with molasses (3% DM), 4 - faba bean pods of
processed molasses (4.5% DM), 5 - pods processed with urea (1.5% DM), 6- faba bean pods processed with
molasses + urea (1.5% and 1.5% DM), 7 - faba bean pods of processed caraway with molasses + urea (3 and 1.5%
DM, respectively), 8 - faba bean pods of processed with molasses + urea (4. 5% and 1.5% DM), 9- seeds hulls of
faba bean and 10- faba bean seeds. Faba bean pod processing with urea and molasses was performed according to
Chaudhry method (2000a) and Hue et al (2008) method. The digestibility of rumen according to Holden (1999)
method and digestibility of intestinal according to Mc Niven method were investigated inside the simulator’s
(Diasy" Incubator) digestive tract incubated. Amount and rate of gas production were estimated according to
Orskov and McDonald model. The amount of DMD, OMD, DOMD (in percentage terms) and ME (in MJ/kg) for
the amount of gas production at 2, 4, 6, 8, 12, 24, 48, 72, and 96 hours after incubation were recorded and the
average parameters of fermentation with gas production (ml /200 mg DM), in vitro OMD (percent), ME (MJ/kg
DM) and short-chain fatty acids (mmol) were calculated. This experiment was conducted in a completely
randomized design with 10 treatments and 3 replicates by 2 run in each treatment and analyzed using Mixed
procedure of SAS.

Results and Discussion There was a significant difference between treatments in the chemical composition of
different parts of faba bean. Treatment compounds 5, 6 and treatment compound 7 were the highest and the lowest

ADF, respectively. Processing faba bean pods with 3% of DM molasses +1.5% of DM urea reduced ADF due to
at the same time the provision and suitable carbon skeleton and nitrogen materials and in the other words lead to
increasing digestibility faba bean pods. Also results in this experiment showed that the ruminal DM and CP
digestibility of treatments were significant. The highest DM digestibility was related to faba bean seeds and pods
of processed with molasses and urea (3-1.5) and (4.5-1.5), respectively, and the lowest DM digestibility was related
to seed hulls. With increased levels of molasses, total the digestive tract DM digestibility of bean pods had
increased. The post ruminal digestibility was not significantly different between treatments of bean pod silage
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except for treatments 3 and 4 compared to control.

The comparison of the process gas produced (ml/200 mg DM) of showed that the highest amount of gas
produced was in the 24 hours after incubation in faba bean pod treatments in molasses (1.5% dry matter) resulting
in more ME compared to control treatment. Among all treatments, the highest produced gas in the 96 hours after
incubation was related to faba bean seeds due to (60.3 ml/200 mg DM), and therefore, the ME was higher, and the
lowest amount was related to faba seed hulls (20.3 ml/200 mg DM). Probably one of the reasons for lowering the
amount of gas produced in the faba seed hulls compared to the bean seeds is related to the highest cell wall of
hulls.

Conclusion The variation in the results of opposite studies with the results of this experiment on the nutritional
value of the different faba bean components depends on the level and quality of the processing and the amounts
of rapidly digested carbohydrate for facilitating the synergy of nutrient supply. In this experiment, the chemical
composition, potential and rate of gas production, OMD, ME, SCFA and MP were significantly different between
different bean components. Although more studies are needed to determine the best percentage of addition of
molasses to different levels of urea or the use of other compounds that are able to bind to possible anti-nutritional
compounds, but bean pod processing with 3% molasses and 1.5% urea caused a decrease in the amount of ADF,
in other words, its digestibility, due to its coherent and suitable synchronicity with the carbon frames and
nitrogenous materials. The seed of faba bean had the heist nutritional value than other parts of faba bean and
amount of NDF was the highest in seed hulls. Totally seed of faba bean with 24.71% CP and 8.94 Mj/kg ME is a
valuable nutritional source for feeding of animal. But the bean pods also have a good nutritional value as a non-
forage fiber source for ruminants.

Keywords: Chemical composition, Digestibility, Faba bean, Gas production, Nutritional value.



