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Table 1. Enzymes and their activity in the enzyme mixture (1U/kg)
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>6000000 sk >500000 -

Cellulase Phytase
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>10000000 o >70000 ? T
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>700000 el >3000000 o
Alfa-Amylase Protease
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>700000 HEA >30000 o7
Beta-Glucanase Lipase
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Table 2. Chemical composition of studied agricultural by-products (% of Dry Matter).

c)LA&

R Y s ke olgs
g g _ i .
N Pl DR <5 S Jihees b NN S o b N s
, Crude protein Ether o Lignin Ash By-products
NFC NDF ADF
extract
Lo e
16.77 20.49 6.90 49.65 39.05 2.30 6.20 b sl
Soybean hull
with bean
LB L s ata
14.79 9.36 1.00 69.65 51.35 0.75 5.20 «ls
Bean free-
Soybean hull
40.17 15.82 6.95 25.00 20.75 8.55 1209 2R
Pistachio hull
A3 e dl
34.66 9.96 0.15 48.65 25.95 1.50 4.80 Sugar beet
pulp
NFC =V - (NDF ol 5 o + S|
d ) O gy 551 Clitue ol 53 iala3T L lows e 5 A5 e ¥ Jua
Table 3. Cumulative gas production of treatments in different times (ml)
O sl 5SSl ol
Incubation times
ENGIN]
120 96 72 48 24 12 8 4 2 SN
By-products
78.2 76.2 73.4 67.3 55.8 394 326 21.2 13.4 . *
(Pistachio hull)
e iy ey
79.3 77.3 74.3 68.6 56.5 39.9 331 20.5 13.2 Pistachio )
hull+enzyme
LS e JW
109.7 108.6 106.0 101.1 87.2 69.2 58.2 30.2 17.2
(Sugare beetpulp)
- S ke Js
109.1 107.8 105.2 100.5 86.6 69.1 58.5 30.2 16.2 Sugare beet )
(enzyme+pulp
&ls BB L gt gy
98.7 98.0 96.5 93.0 79.2 52.8 42.0 24.8 15.1 Bean-free Soybean )
chull
PO v PR ER Ut
91.7 91.1 89.3 85.8 72.1 52.2 41.1 24.7 15.7 Bean-free Soybean )
(hull +enzyme
by gyl b g A gy
102.4 101.3 99.5 94.9 78.5 51.1 38.0 251 15.2 Soybean hull with )
(bean
+ 4l ol Ly s
o
105.7 104.5 102.2 97.6 24 52.2 39.9 24.3 16.3 with beanSoybean )
hull
(+enzyme

G| w)f s Wl Sy ﬁ)}“{alfw as)ﬂ).é Oles S e:)ﬂﬁﬁ ;,.:__ALA ‘_‘,K.-L:a %‘iuﬁ\
"Mean comparison between each by product and by product containing enzyme has been done, separately.
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Table 4. Gas production parameters of different treatments

S8 Ay sl el
Gas production parameters

A N s
By-products

b (ml) ¢ (ml/h)
74.8 0.07 (Pistachio hull) «, a '
72.4 0.08 (Pistachiohull+enzyme) o 5+t wu sy
105.7 0.08 (Sugare beet pulp) 13 s Jls
el 3 s s
105.1 0.08
(enzyme+Sugare beetpulp)
PHER LR A
114.4 0.06
(Bean-free Soybean hull)
e Hals BB g ai gy
89.9 0.07
(Bean-free Soybean hull +enzyme)
4l (sl-b g aton
104.5 0.06 .
(Soybean hull with bean)
wﬂm!; S Lo an gy
100.6 0.06

(+enzyme Soybean hull with bean)
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!Mean comparison between each by product and by product containing enzyme has been done, separately.
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Table 5. Gas production (ml), digestible organic matter (%), metabolisable energy (MJ/kg DM), volitle fatty
acid (mmol/200 mg DM)

SR e ladd
(\Volitle fatty acid)

ol S5
(Metabolisable energy)

an BB el

(Digestible organic matter)

By-products

pistachio ) azu; 4w s

1.73 9.9 66.5 hul
i a a
Lo 100 67.0 (pistachio hull+enzyme)
L3 e dle
24 1l 887 (sugare beet pulp)
Al i s
24 14.0 88.2 sugarebeet )
(enzyme-+pulp
13 286 | por 4ty
2.1 13.0 82.9 Bean-free Soybean )
¢hull
Pl LU L e a gy
2.0 12.0 77.7 Bean-free Soybean hull )
(+enzyme
Al gl b g 4ty
2.2 13.0 83.2 Soybean hull with )
(bean
mﬂml; sl L iy
2.3 13.4 85.0 Soybean hull with bean)

(+enzyme

JRGIUM I W R o V-3 (.J_}}Tl;_olfua ob)ﬂjé Olos 5 &3 w)ﬂ}éjn;mhmiilg\
!Mean comparison between each by product and by product containing enzyme has been done, separately.
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Abstract

Background and objectives: Increasing of livestock population has resulted in shortage of feed
sources and competition between humans and animals. These problems have led to increasing
concern in using by-products in animal feeding. But, most by-products have a low nutritional
value due to the presence of high concentrations of lignocellulosic compounds and intermediate
metabolites. In such a situation, a good solution is to use different processing methods to
increase the nutritional value of these compounds or to use commercial enzyme mixture in
animal fed. The aim of this study was to determine chemical composition of some agricultural
by-product and also to the test the effect of a commercial enzyme mixture on their in vitro
fermentation characteristic using gas production technique.

Materials and methods: Soybean hull was provided from a soybean processing factory and
pistachio hull and sugar beet pulp were provided from a local farm. In the laboratory soybean
hull divided in to batch and one of them was under wind blowing separate soybean hull from
cracked bean to produce bean-free soy hull. All samples were analyzed in duplicate for kjeldahl
nitrogen, organic matter, neutral detergent fiber and acid detergent fiber. Gas production test
was performed and metabolisable energy, digestible organic matter and volatile fatty acids were
estimated. About 200 mg of each were incubated in 100 ml glass syringes and 30 ml of
incubation liquid were added and were incubated in 39 °C water bath. The amount of enzyme
was 0.05%. The gas production was measured in 2, 4, 8, 12, 24, 48, 72, 96, 120 hours. The
results were analyzed in completely randomized design.

Results: Greatest content of crude protein and lignin were measured in soybean hull (20.49% of
Dry Matter) and pistachio hull (8.55 % of Dry matter), respectively. High amount of non fiber
carbohydrate were noted in pistachio hull and sugar beet pulp. Enzyme had no effect on gas
production in different hours, cumulative gas production, and the rate of gas production, organic
matter digestibility, metabolisable energy and volatile fatty acids.

Conclusion: Pistachio hull and sugar beet pulp had a large amount of non-fibrous carbohydrates
and both soybean hull and sugar beet pulp had a small amount of lignin. Applying enzyme in
the recommended dose did not have any effect on the fermentation parameters, digestible
organic matter, metabolisable energy and short chain fatty acids. For future studies, using higher
doses of the enzyme mixture and different times of enzyme application can be suggested.

Keywords: By products, Exogenous enzyme, Gas production, Volatile fatty acid.
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