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Table 1- Effect of electron beam, hydrogen peroxide, and hydrobromic acid on dry matter and chemical composition of

vetch wastes (DM%)*
o o Sasole pb asls ok R s o Gl
Treatments DM Ash oM CP EE CF
aald 94.83" 13.22f 86.78° 0.84° 2.33¢ 70.00°
control
Oigren STy 93.30¢ 21.33 78.67" 10.01¢% 1.67° 55.00°
H,0,
ﬁ’ﬂ”*‘” o 95.53 14.44° 85.56" 12.84° 5.00° 63.00°
.
(5,5545150) (192U 550 94.70" 13.89° 86.11° 10.83°% 1.67° 52.00"
EB (150 kGy)
0555 52 (i5.551.5200) 94.43° 14.00° 86.00° 11.61° 1.67¢ 59.00%
EB (200 kGy)
sy sl Ha 5 (15 SIS0 9270°  20.67°  79.33° 9.92* 2.67° 57.00%
H,0,+ EB (150 kGy).
HBr+ EB (150 kGy).
G3aren dpuSlit 90 55 (15,551:5200) 92.50° 21.55% 78.45' 9.37° 2.33 58.00
H,0,+ EB (200 kGy).
+ 95N iy (6,5
HBr+ EB (200 kGy).
SEM 0.173 0.123 0.123 0.325 0.333 1.000
P- Value <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
295 Olulio
Orthogonal contrast
Sagldos sl > sl 0.09 <0.01 <0.01 0.01 0.66 <0.01
Control vs Processing
o Syl 2 2l 0.06 <0.01 <0.01 0.01 0.02 <0.01
Control vs Chemical compounds
oS g w4 dals
097 5 2 ” 0.22 0.01 0.01 0.01 0.12 <0.01
Control vs EB:
o S5l 2 09U iy 0.40 <0.01 <0.01 0.54 <0.01 0.01
EB vs Chemical compounds
095U g+ s S 5l o sl <0.01 <0.01 <0.01 0.61 0.02 <0.01

Control vs Chemical compounds+EB

HBr, Hydrobromic acid; EB, Electron beam;
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! Mean with different alphabets are statistically different (P< 0.05).
2 DM, Dry Matter; OM, Organic Matter; CP, Crude Protein; EE, Ether Extract; CF, Crude Fiber; H,0,, Hydrogen peroxide:;
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Table 2- Effect of electron beam, hydrogen peroxide and hydrobromic acid treatments on ruminal dry matter degradability of vetch
wastes at different incubation times (%)

o loss (ceele) pmslisSl s
Treatments incubation times (h)
0 2 4 8 12 24 36 48 72 96
“”L‘ﬁtl 29.22¢  34.77° 37.01°° 36.68° 37.62° 38.97° 45.06% 4656 5855 59.99°
contro
394R “\.‘r‘“s‘)-.’. d c c d ab de e e ab
oo ~ 28.89° 32.54° 34.96° 35.46° 40.19® 4251 42.02 43.63° 58.49 62.15
2\2
ﬁ”*”*"‘ = 32.95°°  34.62° 37.62°° 39.48°% 45.88% 46.40% 48.59°@ 50.10°¢ 60.72 60.66"
X
(cs55k5150) (19501 g5 33.34°  34.55° 3674  41.71°  42.34%  46.04° 46.34° 48.38%° 6125 60.65"
EB (150 kGy)
égz'éﬁkg’;%zoo) 33.88° 35.92°° 38.52%° 41.43" 40.34® 49.74*° 5151* 55098 62.00 67.75°
Y,
0955 55 (cs,5545150)
Syt deuS] 29.27%  37.27%°  38.39%° 41.01° 41.47® 47.11°% 50.85" 52.53*% 5588 60.59°
Q)9)ER e 1)
H,O,+ EB (150 kGy).
Syl + 9 580 5 (05555150
Soag gyt 39.43° 4275 4478  47.12° 47.42° 53.99® 56.47°  58.10° 6242 64.86"
HBr+ EB (150 kGy).
0955 55 (6,5 545200)
ta v ]t 31.54° 39.33%° 4153 41.03" 42.79® 49.20%% 5202% 5350* 61.14 60.17°
Q)9)ER Ao 1)
H,O,+ EB (200 kGy).
ool ¥ 595580 55 (5,5 545200)
I 39.13° 43.28° 4572° 47.31° 4838 5517° 56.38° 57.01* 6246 67.17°
HBr+ EB (200 kGy).

SEM 0534 2198  2.481 1.463 3287  2.144 1.555 2371 2303 1.893
P- Value <0.01  0.07 0.14 0.01 0.40 0.01 0.01 0.03 052  0.09
295 ©lulio
Orthogonal contrast
Sagldos sl > sl 001 08 098 012 025 0.02 0.27 030 044 022

Control vs Processing
ot SLS 5 ol ) aals
Control vs Chemical 003  0.67 0.82 0.67 0.22 0.07 0.90 0.92 072 056
compounds
0o gn plp o sals

~ 001  0.87 0.84 0.03 0.38 0.01 0.08 0.09 031 011
Control vs EB
@L‘“““L“S” Arposln 601 o4z 0.60 0.02 0.62 0.15 0.05 0.05 041 018
EB vs Chemical compounds
n T akerd GLS 5 ply o sald
o9 rs <001 004 008 001 008 0.01 0.01 001 047 017
Control vs Chemical
compounds+EB

(P <0/05) 125b o I3 ine COMS] (glyls Cindy yor > dlia pui gy b (sloySilio |
2 P sixe ) LR PRIy oS

! Mean with different alphabets are statistically different (P< 0.05).
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Table 3- Effect of electron beam, hydrogen peroxide and hydrobromic acid treatments on ruminal dry matter degradability
parameters and effective degradability of vetch waste

@y piSe . by o (133) S50 piajos
- L5 RIS i Sphd o0 L b (celo 3 2o)) BTICRECI
Treatments 27 (10y3) R (el ,3) :
e b (%) () ¢ () 0 1
a2 (%) a+h (%) 2 (h7) 5(h7)  8(h)
aald 32.15% 41.64° 73.79° 0.011° 47100 39.75°  37.28¢
control
ﬁ”gf*‘ Sy 32.00% 39.30% 71.30° 0.015° 48.90°"  41.10%  38.25¢
22
ﬁ”*”*"‘ = 34.62°% 31.60%° 66.22% 0.021° 50.00%"  43.45%  40.80°
.
(cs,5 k5150 (19801 550 36.98° 31.83%¢ 68.81° 0.020° 53.00°®  46.15°  43.45°
EB (150 kGy)
09550 5 (555 200) 36.14" 33.94%¢ 70.08° 0.023" 54.15%°  46.75°  43.65"
EB (200 kGy)
STy 00958 5, (5,55 150)
33.42% 29.36™ 62.78% 0.032° 49.70°  43.60°  40.95°

9k

H,O,+ EB (150 kGy).

Syl + 9 580 5 (05555150
Sengrgpin 40.98° 27.25° 68.23° 0029" 5565  5000°  47.50°
HBr+ EB (150 kGy).

STt 59580 g5 (555k5200)

e 30.67° 25.53° 56.19° 0083  51.30“° 4565  43.75°
H,0,+ EB (200 kGy).

ool ¥ 95580 55 (5,5 545200)

Sangpgpiat 42.77° 26.85° 69.62° 0.030° 57.30°  51.60°  49.15°
HBr+ EB (200 kGy).

SEM 0.997 3.156 3.566 0.007 1.008 0750  0.709
P- Value 0.01 0.06 0.15 0.01 0.01 <001  <0.01
295 Slalie
Orthogonal contrast
Sagldos i > sl 0.04 0.07 0.27 0.28 0.01 0.01 0.01

Control vs Processing

s e 5l 2 20l 0.37 0.15 0.28 0.42 0.09 0.02 0.03
Control vs Chemical compounds

09 gyl > sald 0.01 0.05 0.35 0.24 0.01 <0.01  <0.01
Control vs EB

o S5l 2 09U i 0.01 0.44 0.85 0.62 0.01 0.01 0.01
EB vs Chemical compounds

oS gt plend LS 5 ply o als

Control vs Chemical 0.01 0.01 0.04 0.01 001 <0011 <0.011

compounds+EB

(P <O/05) szl io o sine B eyls Cigd, o )3 diliio e g b clopySilio |
! Mean with different alphabets are statistically different (P< 0.05).
2 3, washout fraction; b, potentially degradable fraction; a+b, potential degradability; c, degradation rate of b fraction; ERD, effective
ruminal degradability.

gl 2 yoshd Cely ol ) 9 o oliowd (bkign ynsSs Sy e HialS 15 (23) o)L 5 S)ls
dg-diee Lol (Siaygh (3ol ot )3 5 (s Pl S 5 9 LolS slagipy . a33,8 (5)115 98Ul 5 S1 o |y ¥ guaea
(12) 5 Lo jiiSTy sLel el bapl 4 03,8 (g sbxl o3le 43 19,5
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Figure 1- X—Ray Diffraction pattern of unprocessed (control) and processed vetch wastes with electron beam, hydrogen peroxide
and hydrobromic acid

Otle (SLl (s (Kool 33 2 Sng gyt Sl g 9yt STy ci9 Ul iy (slyles 51-4 Jgu
Table 4- Effect of electron beam, hydrogen peroxide and hydrobromic acid on relative crystallinity degree of vetch wastes

b ylous (10 3) (s Sipoke
Treatments Crystallinity (%)
-~ 65
Control
039k 3oy 60
H,0,
Sog28)368 ol 55
HBr
095U g5 (s S ks150) + 55,000 21, 50
H,05+ EB (150 kGy).
09550 55 (55 5k5200) + 55,80 308 45
H,O,+ EB (200 kGy).
(s 5 9k5150) 19,501 g5 40
EB (150 kGy)
09559 5355 9ks200) 25
EB (200 kGy)
Song gt donl + 09580 52 (5,555 150) 30
HBr+ EB (150 kGy).
Song gt doml + 09580 52 (5,5 5k5200) 25
HBr+ EB (200 kGy).
PE g Mo 06,55k 100) 019280l g5 ¥ Siogpugytem sl IS (595 domis

Sungpigyist el o g pl (02 ke 200l (L1381,
5 o OS5 g 98U g3y ) plos ealizl .l ]33l
i GUI Jlade (ialS el oyl Jas o pl on aljil o
09 55 L syl e 51 3 ol ylade o halS b

(obord LS 5 g 9, 555 L il gLl (gy4) Jos

o ol ot Josle yialS 5 s S il el
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Introduction Recently, considering the fact that access to high quality feed stuffs is limited, using
agricultural by-products in animal nutrition has taken to consideration. Effective use of these products as
alternative energy source for ruminant feeding is important for economical and environmental reasons. Major
limitation for using agricultural by-products as ruminant feed stuffs is their low digestibility because of cellulose
crystallinity and close physical association between structural carbohydrates and lignin. Physical (soaking,
milling and steaming), chemical (alkaline, acidic and oxidative agents), and biological (enzymes, white rot fungi
and mushroom) processing methods have been used extensively to break down lignocellulose structure of crop
residues. Irradiation is another physical processing because of its effectiveness without any side effects on
environment. The concept of feedstuff irradiation refers to using ionizing radiations of gamma ray (GR) or
electron beam (EB). The purpose of the present study was to determine the effects of EB, hydrobromic acid
(HBr) and hydrogen peroxide (H202) on the chemical composition and ruminal degradability of vetch wastes.

Materials and method Vetch wastes were prepared from Fars province farms. For the EB processing,
samples were subjected to 10 MeV EB of Rhodotron accelerator to doses of 150 and 200 kGy. Irradiated and
unirradiated samples were sprayed with HBr and H,O,. 60 ml HBr diluted in 250 ml distilled water /kg of dry
matter (DM). In order to processing with H,O,, first the samples pretreated with sodium hydroxide (NaOH, 80
g/kg DM) to attain and maintain a pH of 11.5, then 132 ml H202 (purity: 35%) were added. Treated samples
were then placed into plastic bags, tied up and stored under anaerobic conditions for 18 days. Then the bags were
opened and samples dried by exposure to air. Chemical composition of the samples was determined using the
standard methods. Ruminal degradability trial was carried out by the nylon bag technique. Crystallinity degree of
the samples was investigated through X-ray diffraction (XRD) technique. The resulting data of the study were
analyzed by the SAS software.

Results and Discussion Processing was effective on the chemical composition of the vetch wastes (P<0.05).
All treatments increased the ash, but decreased the organic matter (OM). Crude protein (CP) was increased by
HBr, EB (150 and 200 kGy) and HBr+EB (150 kGy). Treatments reduced the crude fiber (CF) content. The most
decrease was observed in EB (150 kGy) treatment. Decrease of CF in agricultural residues by irradiation
treatment could be a result of degradation of cellulose and hemicellulose into soluble materials. It is found that
under irradiation, cell wall constituents undergo degradation, which is due to the breaking off the glucosidal
bond and modification in their structures. Modification may be due to several factors that finally lead to the
opening of the anhydroglucose ring.

Processing led to an increase of effective rumen degradability (ERD) of DM at outflow rates of 0.02, 0.05
and 0.08 h™* (P< 0.05). EB (150 and 200 kGy) and the combination of EB with the chemical compounds had the
greatest effect on increasing this trait. By examining XRD pattern, it was revealed that all the treatments led to a
reduction in crystallinity degree of vetch wastes samples. It is demonstrated that the use of alkaline H,O,, which
leads to degradation and solubilisation of lignin, greatly improved cellulose digestibility of agricultural residues.
Furthermore the increases reported for CF degradability by HBr could be attributed to a decrease in cell-wall
constituents or in lignocellulosic materials, which was probably matched by an increase in the more soluble and
easily-digestible forms of carbohydrates. The improvement in the effective degradability of the CF with
irradiation is likely to be due to a combination of the decreased particle size increasing the surface area exposed
for microbial attachment, the alteration in the chemical composition (especially the reduction in the CF content),
depolymerization and the composition of the cellulose and hemicelluloses, and serious weakening of the
cellulosic fiber. A reduction in crystallinity of the cellulose is another reason for the increasing degradability of
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the processed samples

Conclusion Totally, the results of this research showed that processing was effective on the improvement of
vetch wastes nutritional value. Treatments EB, HBr and their combination had a greater effect on chemical
composition and degradability parameters of DM.
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