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SUMMARY 

 

he objective of the present study was to evaluate the effect of some biochemical treatments on the 

chemical composition in vitro,  in vivo digestibility and nutritive values of some poor quality 

roughages, i.e. sugar cane bagasse (SCB) and corn cobs (Ccb). The experimental treatments were 

either 3 liter ZAD compound (Liquor) or 5 kg ZADO powder compound (a biotechnical powder product made 

from natural sources of cellulose enzyme from anaerobic bacteria) added to 500 litter water + 50 kg molasses 

and 20 kg urea / ton roughages. Sugar cane bagasse (SCB) and corn cobs (Ccb) treated with biological 

treatments (ZAD and/or ZADO compounds) and/or chemical treatment (urea) were ensiled for 30 days (In 

vitro). Five biochemical treatments for both of the two tested roughages were conducted as follows;  Untreated 

SCB or Ccb and served as a control (T1 & T6), SCB or Ccb treated with 3 litter ZAD compound (liquor)/ton 

+5% molasses (T2 & T7),  SCB or Ccb treated with 3 litter ZAD compound (liquor)/ton + 2% urea + 5% 

molasses (T3&T8),  SCB or Ccb treated with 3 litter ZAD compound (liquor)/ton + 5 kg ZADO compound 

(Powder)/ton + 5% molasses (T4 & T9), SCB or Ccb treated with 3 litter ZAD compound (liquor)/ton + 5 kg 

ZADO compound (Powder)/ton + 2% urea + 5% molasses (T5 & T10). On the light of in vitro results, 10 

complete mixed rations, consisted of 75% concentrate feed mixture (CFM, 14% CP) and 25% untreated 

roughage (control) or ensiled treated ones were used in a digestibility trail (In vivo). Results obtained showed 

that: ensiling untreated roughages (SCB & Ccb) for 30 days incubation period with ZAD and ZADO 

compounds led to increase (P<0.05) DM, OM, CP and NFE and decreased (P<0.05) CF and ash contents and 

led to an obvious improvement in their fiber fractions; i.e. decreased (P<0.05) NDF, ADF, ADL, acid ash and 

hemicellulose, and showed insignificant effect on both of cellulose and lignin contents for both the two treated 

materials. However, variable significant responses were evident in the changes occurred in fiber fractions for 

both the two treated roughages. Adding ZAD and ZADO compounds to untreated roughages led to improve 

(P<0.05) nutrients coefficients digestibility and nutritive values in compare with the untreated materials. 

However, both the two complete mixed rations indicated similar TDN, SE and DCP values i.e. 60.75% and 

62.57%, 56.55% and 58.16% and 9.48% vs. 9.28% for both of SCB and Ccb rations, respectively. On the light 

of the present results, it could be concluded that, treating poor quality roughages (SCB & Ccb) with the natural 

biological additives (probiotics ZAD & ZADO compounds) led to improve roughage chemical composition, 

digestibility of their nutrients, roughage palatability and in turn might contribute to the marginal field of 

available roughage resources.  

Keywords: Sugar  cane bagasse, corn cobs, ZAD and ZADO, biochemical and probiotics. 

 

INTRODUCTION 

 

Low quality roughages are inefficiently utilized by ruminants. This is due to low digestibility and poor 

nutritive value associated particularly with cereal straw. These materials supply no more energy than poor 

quality hay, TDN is less than 50% and starch value (SV) is less than 29% (Balch, 1976).  

In Egypt about 610.000 tons of corn cobs (Ccb) are wasted yearly, which equal about 146.40 tons starch 

value and 32000 tons crude protein (EL-Khimsawy, 1990) .Sugar cane bagasse (SCB) is a secondary by-

product of sugar cane extraction factories. Bagasse represents 30-32 % of the sugar cane plant (Barnes, 

1980). The annual production of SCB in Egypt is in the order of one million metric tons / year (Ministry of 

Agriculture, 1996 and 2000). There is a possibility of using bagasse in livestock feeding. During the past 
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century, continuous efforts had been made to improve the efficiency of utilization of the lignoceellulose crop 

residues through physical, chemical and biological treatments.  

Enzymes have been also used in ruminant rations to degrade fiber contents, to make it more easier for 

digestion, to be more useful for the micro-organisms and flora which are the main source of the microbial 

protein in the ruminal media and to reduce the costs of the ration. Colombatto et al., (2003) reported that 

enzymes were more efficient in degrading fibers without increasing methane production in the rumen of the 

animal. It is well known that some microorganisms, including ZAD and ZADO compounds (probiotics), can 

degrade lignin in the cell walls, and attempts had been made to improve digestibility of plant residues by 

adding ZAD and ZADO compounds (Gado,  1997; Gado, et al., 2013 ) to ruminant rations.  

The objective of the present study was to evaluate the effect of some chemical treatments; using urea and 

biological treatments (ZAD and ZADO compounds) to improve chemical composition and nutritive value of 

some poor quality roughages i.e. sugar can bagasse (SCB) and ground corn cobs (Ccb) as ruminant feeds.  

 

MATERIALS AND METHODS 

 

The present study was carried out in the experimental farm station belongs to faculty of Agriculture, 

Animal Prod. Department, Al-Azhar University, Nasr City, Cairo, Egypt through the period from September 

2017 to January 2018. 

Biological treatment: 

     ZAD (patent on: 22155) is a bio-technical product made from natural sources to justify the level of 

cellulase enzymes from anaerobic bacteria, which can convert the polysaccharide into monosaccharide by 

specific enzymes, such as cellulase 8.2 u/gm and hemicellulase 6.2 u/gm, in addition of  activated  amylase 

64.4 u/mg and protease 12.3 u/gm, (Gado et al., 2006 and Rmadan, 2007 ) . ZADO compound is similar to 

ZAD, but the former one enzymes are much higher per gm fed and its anaerobic nature are found in 

hyperanation phase. ZAD and ZADO components are presented in Table (1). ZAD is live anaerobic bacteria 

with their enzymes, while, ZADO is a coated material of enzymes and bacteria. 

       

Table (1): Enzymes concentration in ZAD and ZADO used in the experiment. 

Protease Cellulase α-amylase Xylanase Sample 

12.3  8.2  64.4  6.93  ZAD (U/g) 

1.56 U/ml .892 U/ml 3.39 U/ml .058 U/g ZADO 

 

Crop residues preparation: Two different types of low quality roughages were used i.e. sugar can bagasse 

(SCB) and ground corn cobs (Ccb), which were chopped or crushed to 1-3 and 0.5 cm, respectively. Control 

sample of each SCB and Ccb were sun dried to approximately 95% dry matter. The experimental samples 

were composted with 3 litter ZAD compound (liquor) and 5 kg ZADO compound (Powder) to 500-litter 

water for 1 ton SCB or ground (Ccb).  

 Laboratory treatments (In Vitro): 

   Each of SCB and Ccb roughage was distributed into 5 treatments as follows:- 

     1- Untreated SCB and served as a control (T1). 

     2-SCB treated with 3 litter ZAD compound (liquor)/ton +5% molasses (T2). 

     3- SCB treated with 3 litter ZAD compound (liquor)/ton + 2% urea + 5% molasses (T3). 

     4- SCB treated with 3 litter ZAD compound (liquor)/ton + 5 kg ZADO compound (Powder)/ton + 5% 

molasses (T4). 

     5- SCB treated with 3 litter ZAD compound (liquor)/ton + 5 kg ZADO compound (Powder)/ton + 2% urea 

+ 5% molasses (T5). 

     6- Untreated Ccb and served as a control (T1). 

     7- Ccb treated with 3 litter ZAD compound (liquor)/ton+ 5% molasses (T2). 
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     8- Ccb treated with 3 litter ZAD compound (liquor)/ton + 2% urea + 5% molasses (T3). 

     9- Ccb treated with 3 litter ZAD compound (liquor)/ton + 5 kg ZADO compound (Powder)/ton; + 5% 

molasses (T4). 

     10- Ccb treated with 3 litter ZAD compound (liquor)/ton + 5 kg ZADO compound (Powder)/ton + 2% urea 

+ 5% molasses (T5). 

     Treated materials were incubated for three different periods, (10, 20 and 30 days). 

Chemical and biological treatment parameters: 

1-Proximate chemical analysis.  

2-Fiber fractions (NDF, ADF, ADL, hemicellulose, cellulose and lignin ). 

 Digestibility trials: 

     Forty adult Ossimi rams were divided into ten similar groups and used to carry out ten metabolic trials, 

using four animals / each group, according to El-shazly et al. (1963). 

Experimental rations consisted of 75% concentrate feed mixture (CFM, 14% CP) and 25% (SCB) or ground 

(Ccb)  .Experimental animals were fed CFM (14% CP) to cover their maintenance requirement (N.R.C., 

1989). The chemical composition and fiber fractions of CFM (on DM basis%) during the digestibility trial 

are shown in Table  (2 ) . 

 

Table (2): Chemical composition of CFM (% on dry matter basis) . 

Item DM OM CP CF EE Ash NFE NDF ADF ADL 

CFM 90.67 90.27 14.16 11.1 4.07 9.73 60.94 46.06 22.33 11.42 

 

Proximate chemical analysis: 

Proximate chemical analysis of untreated and biochemically treated sugar cane bagasse, ground corn 

cobs and feces were done according to the standard procedures of A.O.A.C. (2005). Cell wall constituents of 

untreated and biochemically treated sugar cane bagasse and ground corn cobs were determined according to 

Goering and Van Soest (1982).  

Statistical analysis: 

Data were analyzed using the general linear models procedure adopted by SAS (1996). Differences 

among means were tested for significancy by Duncan's multiple range test (Duncan, 1955). Analysis of 

variance with repeated measurements and least square means were carried out using the following equation: 

                   Yij = µ + Ti + RJ + EiJ 

Where: 

YIJ = the observation of the parameter measured. 

µ   = overall means. 

Ti = the effect of dietary treatment. 

Rj = the effect of replication. 

EiJ = the random error term.   

 

RESULTS AND DISCUSSION 

 

Data presentd in Table (3) showed the effect of ZAD and ZADO compounds on the changes occurred in 

the chemical composition of both of SCB and Ccb at different incubation periods i.e. after 10, 20 and 30 

days, respectively .  
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Chemical composition of both the two untreated roughages at 0 time i.e. before treatments, indicated 

higher DM, CF, EE and ash contents for SCB, but lower OM, CP and NFE contents in compare with 

untreated (Ccb) material. 

After 10 days incubation period, it was noticed higher (P<0.05) DM, CF and ash contents for treated 

SCB, but lower (P<0.05) OM, CP and NFE contents, with almost similar EE percentages.  

The lower OM content of SCB before and after 20 days incubation period and the higher (P<0.05) 

corresponding one for treated Ccb may be related to the higher ash content in treated SCB. However, ash 

content for both the two treated roughages tended to decrease due to biological and/or biochemical 

treatments.  

It was also of interest to note that, although CP and NFE tended to be increased due to different 

applicable treatments; CF, EE and ash contents tended to be decreased. However, EE still maintaining 

almost similar insignificant values after 20 days incubation period. It was also worthy to note that nutrients 

of both the two treated roughages responded relatively to different biological and/or biochemical treatments. 

More pronounced changes were detected in treated SCB rather than the corresponding treated Ccb i.e. higher 

decrease in both of EE and ash contents.  

 

Table (3): Mean of changes in chemical composition of treated sugar cane bagasse and corn cobs with 

ZAD and ZADO compounds after 10, 20 and 30 days incubation periods. 

Incubation periods 

(days) 
Item DM OM CP CF EE Ash NFE 

0 

Control 

(SCB) 
94.95 94.25 2.49 53.89 3.01 5.75 34.86 

Control 

(Ccb) 
89.54 95.66 2.60 39.96 1.53 4.34 51.57 

10 
SCB 95.20

A 
96.60

B 
2.72

B 
52.77

A 
1.36 3.33

A 
39.80

B 

Ccb 91.88
B 

98.09
A 

3.0
A 

38.40
B 

1.41 1.90
B 

55.27
A 

20 
SCB 96.03

A 
96.58

B 
2.72

B 
51.17

A 
1.31 4.41

A 
41.37

B 

Ccb 93.34
B 

98.08
A 

4.13
A 

36.98
B 

1.28 1.91
B 

55.67
A 

30 
SCB 97.39

A 
96.54

B 
4.31

B 
49.48

A 
1.26 3.45

A 
41.47

B 

Ccb 96.30
B 

98.05
A 

4.84
A 

34.59
B 

1.28 1.94
B 

57.33
A 

A &  B different capital letters in the same column indicated significant difference (P<0.05) . 

 

After 20 days incubation period the similar trends in nutrients decrease and increase were also noticeable 

for both the two treated roughages with also relative responses to different applicable biological and/or 

biochemical treatments, with almost similar insignificant EE contents for both the two treated materials.  

Changes in nutrients of both of treated SCB and Ccb after 30 days incubation period in percentage 

indicated 2% increase in DM content or treated SCB vs. 7% for treated Ccb ; similar increase in OM and CP 

contents 2.4% vs. 2.39% and 7.3% vs. 8.6% and 8% vs. 13% decrease in CF content, higher significant 

decrease in EE of SCB (58%) vs. (16%) for treated Ccb and (40% vs. 55%) decrease in ash contents with 

higher increase in NFE for treated SCB (18% vs. 11%) for  treated Ccb, respectively . Such results 

confirmed the previous finding, as 1) nutrients of both the two treated roughages responded relatively to 

different biological and/or chemical treatments; 2) elongation of the incubation period for both the two 

treated roughages led to more significant improvement  in the chemical composition of both the two treated 

roughages, although some of nutrients in both the two treated materials indicated either higher positive or 

negative changes due to the elongation of incubation period i.e. positive CP content (7.3 – 8.6%), but 

negative CF, EE and ash contents (8 - 13 %, CF), (58 – 16%, EE) and (40 – 50 %, ash) for both of treated 

SCB and Ccb, respectively .  
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It was also worthy to note variable differences in the chemical composition and/or nutrients percentages 

for both the two treated roughages either before or after chemical and/or biochemical treatments with ZAD 

and ZADO compounds, regardless of different applicable treatments .  

It was obvious from data presented herein, that the main positive improvement was in the CP content 

which increased significantly in both the two treated materials with ZAD (liquor and Powder) compounds. 

Values of CP were linearly increased as the time of ensiling increased. The effects were mainly due to 

nitrogen content of the added ZAD compounds or urea (about 20 kg/ton) and microbial nitrogen content of 

the prolific bacteria in silage of the two tested roughages. It may be explained on the basis that bacterial 

growth (the increase in single cell protein) was on the expense of EE as an energy source which significantly 

decreased in an opposite direction to that of CP increment. Abd El-Aziz et al. (1997) found that the 

biological treatment of straw and other fibrous roughages resulted usually in a marked increase in their CP 

content when the treatment condition was appropriate. Also, Dhanda et al. (1994) fermented wheat straw 

with white rot fungi sp. and noticed that CP content of the straw increased from 3.42 to 6.81 %, while 

Khorshed (2000) reported that biological treatments decreased (P<0.01) CF contents and increased (P<0.01) 

CP content of some crop residues. 

Data presented in Table (4) showed the mean of changes in fiber fractions of treated SCB and Ccb with 

both of ZAD and ZADO compounds after different incubation periods, i.e. 10, 20 and 30 days , respectively. 

Data obtained at 0 time (before the biological treatments and ensiling), indicated similar NDF values, but 

higher ADF, ADL, cellulose and lignin for the untreated SCB with lower hemicellulose content in vice versa 

trend to untreated (Ccb) .  

After 10 days of incubation with different ZAD and ZADO compounds; it was noticed, lower (P<0.05) 

decrease for both the two treated roughages in most of fiber fractions, except lignin which tended to increase 

slightly after 10 days incubation period . Bakshi et al., (1985) and Beauchemin et al., (1995) reported that 

the spent wheat straw by pleurotus sp. lowered CF, NDF, ADF, cellulose and hemicellulose content than 

untreated wheat straw. Also, Gado et al., (2006) reported a decrease in cell wall from 92.2% to 77.3% for 

untreated wheat straw (by white rot fungi), respectively. 

Twenty days later, both the two treated roughages showed the same trend like that after 10 days 

incubation period, since different terms of fiber fractions tended to decrease (P<0.05)  due to different 

applicable treatments, except lignin which continued to increase . 

However, significant differences were detected between both the two treated roughages, due to the nature 

of its raw chemical structural and composition.  

 

Table (4): Mean of changes in fiber fraction of treated SCB and Ccb with ZAD and ZADO 

compounds after 10, 20 and 30 days incubation periods. 

A &  B    different capital letters in the same column indicated significant difference (P<0.05) . 

 

After 30 days incubation, different terms of fiber fractions still maintained the lower (P<0.05) decrease 

including, the lignin content. It was of interest to note that; neither the decrease nor the increase in different 

Incubation 

periods 

(days) 

Item NDF ADF ADL 
Acid 

ash 

Hemic-

ellulose 
Cellul-ose Lignin 

0 

Control 

(SCB) 
83.17 65.01 17.21 4.58 18.16 47.80 12.63 

Control 

(Ccb) 
84.53 48.67 11.49 5.07 35.86 37.18 6.42 

10 
SCB 82.41

B 
64.27

A 
17.12

A 
3.49

B 
18.14

B 
47.14

A 
13.62

A 

Ccb 83.28
A 

47.76
B 

10.92
B 

4.02
A 

35.52
A 

36.83
B 

6.90
B 

20 
SCB 81.30

B 
63.57

A 
17.08

A 
3.42

B 
17.72

B 
46.50

A 
13.65

A 

Ccb 81.66
A 

47.38
B 

10.47
B 

3.76
A 

34.28
A 

36.91
B 

6.71
B 

30 
SCB 79.95

B 
62.59

A 
16.95

A 
3.37

B 
17.37

B 
45.64

A 
13.58

A 

Ccb 79.98
A 

47.05
B 

9.82
B 

3.63
A 

32.92
A 

37.24
B 

6.19
B 
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terms of fiber fractions was pronounced, but tended to have a slower visible rate either decrease or increase 

mechanism and regardless of the effect of incubation period and the effect of biological treatments, both of 

the two treated roughages continued to maintain its variable differences due to its nature of raw chemical 

structural and composition.  

Elongation of ensiling and incubation period from 10 to 30 days, showed an effective role in the changes 

and improvement occurred in the chemical composition of both the two treated roughages, in spite of the 

slower changing rate.  

After 30 days incubation period, treated SCB still maintained lower (P<0.05) NDF, acid ash and 

hemicellulose values, but higher (P<0.05) ADF, ADL, cellulose and lignin contents, in compare with treated 

Ccb.  

The decline in CF value in the tested roughages could be a result of the enzymes secreted by the growing 

prolific bacteria. El-Ashry et al. (2002) reported that cellulose contents of the silages were significantly 

reduced due to the biological treatments at the higher rate of enzymes. While, Mahrous and  Abou Ammou 

(2005) showed that microbial treatments for rice straw increased CP contents significantly and decreased 

CF, ash NDF, ADF, ADL and cellulose content than the control group.  

Digestibility coefficient and nutritive values of the different experimental rations: 

Data presented in Table (5) showed insignificant differences among different experimental groups in 

DMI. Dry matter intake of  SCB ranged between 1181-1415 g/h/d . The higher DMI was shown by both of 

(T2 and T3) i.e. 1338 and 1415 g/h/d for both groups, respectively. Dry matter intake of Ccb ranged between 

1140-1436 g/h/d. The higher DMI was shown by both of corn cobs treated with 3 litter ZAD compound 

(liquor)/ton + 5kg ZADO compound (powder)/ton + 2% urea + 5% molasses  and SCB treated with 3 litter 

ZAD compound (liquor)/ton + 2% urea + 5% molasses ration i.e. 1436 and 1425 g/h/d for both groups, 

respectively .  The higher DMI depended in general on ration palatability, ingredients digestibility, besides 

the nutritive value of the ration.  The higher DMI, in the present results may be due to the better palatability of 

treated (SCB and Ccb) than the untreated ones and the better utilization by the host animals. Increased intake 

due to enzyme treated roughage, had been reported by several investigators (Oji and Mowat, 1979 and El-

Kamisi, 2008). On the other hand, the control groups (T1 untreated SCB and T6 untreated Ccb) showed the 

lower DMI, (1181 and 1140 g/h/d), respectively. However, insignificant DMI was detected for both of the 

SCB and Ccb treated rations, as an overall means. 

Digestibility coefficients of nutrients for both the two complete mixed rations i.e. SCB and Ccb rations, 

irrespective of different applicable treatments are shown in Table (5). Dry matter digestibility of of SCB 

rations ranged between 92.6% to 93.1% for T4 and T5, respectively. Dry matter digestibility of Ccb rations 

ranged between 92.92% and 93.63% for T8 and T9, respectively. DM digestibility of both the two treated 

roughages indicated significant differences (P<0.05) among different treated rations, however, DM 

digestibility of treated and untreated Ccb rations indicated higher (P<0.05) values in compare with the 

corresponding SCB rations i.e. 93.21% vs. 92.87%, respectively. As for OM, CP and CF digestibility, data 

obtained indicated significant differences among different experimental rations, while T5 (treated SCB) and 

T10 (treated Ccb) showed the highest (p<0.05) OM, CP & CF values (67.78 and 66.67%), (78.32 and 

77.33%) and (40.72 and 35.20%), respectively. On the other side, the tow control rations (T1 and T6) 

recorded the lowest values among the different experimental rations (56.07 and 56.1%), (26.34 and 33.19%) 

and (16.2 and 13.24%) for OM, CP & CF, respectively. The higher CF digestibility of (T5 and T10) may 

interpretative the higher DMI of such rations, besides its relatively lower NDF and ADL, (Table 4). 

According to several authors, (Gado, 1997; Fouad et al., 1998 and Deraz and Ismail, 2001; Mahrous and 

Abou Ammou, 2005 and Gado, et al., 2009) CP and CF digestibility coefficients showed a wide range for 

low quality roughages treated by either ZAD or ZADO + urea treatments. 

Data presented in Table (5) indicated, however insignificant difference between both the two treated and 

untreated SCB and the corresponding Ccb rations, irrespective of different biochemical treatments. The 

overall means of digestibility coefficients for both the two rations, regardles of different treatments were 

62.78% vs. 63.04% OM, 61.08 vs. 60.96% CP and 29.69% vs. 26.21% CF, respectively, indicating in 

general similar and insignificant digestibility coefficient values due to roughage source.  

Results of EE and NFE showed in general, similar digestibility coefficient values for all experimental 

rations, however (T2 and T8) indicated insignificant higher values, with almost similar an overall means and 

insignificant values, regardless of treatments and roughage source .  
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Table (5): Digestion coefficients and nutritive value of tested rations during the digestion 

trial. 

Item 
Control 

SCB (T1) 
(T2) (T3) (T4) (T5) 

Overall 
Mean 

Control 
Ccb 
(T6) 

(T7) (T8) (T9) (T10) 
Overall 
Mean 

DM intake. g/h/d 

 
1181

 

±31.72 
1338

 

±89.49 
1415.75

 

±85.71 
1189.75

 

±103.30 
1280.75

 

±143.88 1281 
1140.75

 

±24.97 
1182.5

 

±64.89 
1425.25

 

±31.53 
1333.5

 

±118.80 
1436.5

 

±168.36 1303 

Digestibility Coeff. % 

DM 
92.94

f 

±0 
92.85

i 

±0 
92.89

h 

±0 
92.6

j 

±0 
93.1

e 

±0 92.87
b 93.23

b 

±0 
93.14

d 

±0 
92.92

g 

±0 
93.63

a 

±0 
93.17

c 

±0 93.21
a 

OM 
56.07

b 

±1.54 
64.08

a 

±2.58 
65.3

a 

±3.52 
60.69

ab 

±0.85 
67.78

a 

±2.88 62.78 
56.1

b 

±1.23 
63.02

ab 

±1.0 
66.44

a 

±2.21 
62.95

ab 

±3.04 
66.67

a 

±2.58 63.04 

CP 
26.34

d 

±8.18 
64.6

bc 

±2.10 
73.35

ab 

±2.31 
62.77

bc 

±2.0 
78.32

a 

±2.54 61.08 
33.19

d 

±5.71 
62.15

bc 

±2.49 
73.3

ab 

±3.06 
58.83

c 

±2.74 
77.33

a 

±1.53 60.96 

CF 
16.2

cd 

±3.38 
26.66

abcd 

±5.96 
33.25

abc 

±6.93 
31.61

abc 

±7.31 
40.72

a 

±5.86 29.69 
13.24

d 

±2.245 
20.61

bcd 

±2.37 
33.29

abc 

±4.68 
28.71

abcd 

±5.77 
35.2

ab 

±4.61 26.21 

EE 
78.08

b 

±2.76 
83.01

ab 

±2.85 
80.88

ab 

±3.48 
76.93

b 

±0.93 
81.17

ab 

±1.56 80.08 
83.25

ab 

±1.13 
81.95

ab 

±3.26 
88.6

a 

±2.53 
78.94

ab 

±5.47 
80.85

ab 

±2.79 82.72 

NFE 
66.76

 

±1.29 
70.99

 

±2.15 
69.03

 

±3.26 
66.48

 

±1.13 
69.2

 

±2.64 68.49 
68.55

 

±1.01 
71.36

 

±0.44 
70.12

 

±1.61 
70.0

 

±2.64 
68.76

 

±2.78 69.76 

NDF 
24.9

bc 

±3.15 
34.38

abc 

±7.42 
43.55

a 

±5.85 
30.15

abc 

±1.40 
22.12

bc 

±7.35 31.02 
20.61

c 

±2.04 
32.49

abc 

±2.13 
41.12

a 

±3.86 
32.91

abc 

±5.23 
37.67

ab 

±4.51 32.96 

ADF 
6.99

cd 

±2.67 
23.83

abc 

±5.93 
35.26

a 

±10.30 
7.7

cd 

±1.89 
17.64

bcd 

±6.70 18.29 
3.48

d 

±1.40 
15.72

bcd 

±2.63 
25.58

ab 

±4.90 
14.27

bcd 

±5.31 
14.11

bcd 

±5.94 14.63 

ADL 
48.53

b 

±6.20 
32.61

b 

±10.38 
55.42

b 

±15.58 
48.48

b 

±2.97 
88.84

a 

±17.64 54.78 
45.17

b 

±3.62 
46.75

b 

±4.47 
64.6

ab 

±10.76 
53.42

b 

±12.06 
53.77

b 

±11.09 52.74 

Himi-
cellulose 

45.12
bc 

±2.39 
54.66

ab 

±3.60 
56.18

a 

±4.50 
49.8

abc 

±0.98 
47.19

abc 

±5.02 50.59 
41.43

c 

±1.63 
49.6

abc 

±1.67 
56.11

a 

±2.85 
51.14

abc 

±3.80 
56.8

a 

±3.09 51.01 

Cellulose 
25.41

de 

±3.10 
43.45

abc 

3.60 
53.87

a 

±4.84 
30.64

cde 

±1.42 
17.85

e 

±7.78 34.25 
19.46

e 

±1.95 
37.52

bcd 

±1.92 
49.23

ab 

±3.37 
35.86

bcd 

±4.97 
36.47

bcd 

±4.64 35.71 

Nutritive Value % 

TDN 
53.83

c 

±1.34 
62.59

ab 

±4.38 
63.12

ab 

±3.25 
58.93

abc 

±1.29 
65.28

a 

±2.68 60.75 
56.81

bc 

±1.36 
61.64

ab 

±1.96 
66.32

a 

±2.17 
62.15

ab 

±2.97 
65.96

a 

±2.38 62.57 

DCP 
3.65

c 

±1.28 
9.36

ab 

±0.30 
11.77

ab 

±3.23 
9.11

abc 

±1.27 
13.5

a 

±2.64 9.48 
3.66

bc 

±1.32 
8.75

ab 

±1.84 
11.91

a 

±2.11 
8.73

ab 

±2.93 
13.33

a 

±2.34 9.28 

SE 
49.95

d 

±0.31 
58.92

c 

±2.31 
58.52

b 

±0.37 
54.53

c 

±0.29 
60.81

a 

±0.43 56.55 
52.59

d 

±0.63 
57.19

c 

±0.50 
61.72

b 

±0.49 
57.75

c 

±0.40 
61.54

a 

±0.26 58.16 

C/P ratio 
14.95

a 

±0.82 
6.67

b 

±0.05 
5.35

b 

±0.13 
6.47

b 

±0.12 
4.83

b 

0.08 7.65 
16.73

a 

±2.50 
7.07

b 

±0.22 
5.57

b 

±0.09 
7.11

b 

±0.06 
4.94

b 

±0.12 8.28 

a, b, c, d, e, f , g , h , i & j different small letters in the same row indicated significant difference (P<0.05) 

  
In general, it can be concluded that all species of cellulolytic bacteria as biological treatments, had a 

significant positive effect on increasing crude fiber digestibility (CF) (from 16.2% and 13.24% to 29.69% 

and 26.21% as an overall mean of treated SCB and Ccb ) and increasing crude protein digestibility (CP) 

values( from 26.34% and 33.19% to 61.08% and 60.96%, as an overall mean of treated SCB and Ccb ) 

respectively.  

Digestibility data obtained in the present study are within those obtained in many previous studies 

(Newbold et al., 1995; Putnam et al., 1997 and El Badawi et al., 1998).  

Digestibility of NDF for T3 of SCB ration and that of T8 Ccb were significantly higher (P<0.05) than 

those of their corresponding control groups. However, insignificant difference was detected between the 

overall mean of both the two complete mixed rations i.e. 31.02% and 32.96%, respectively. ADF 

digestibility for T3, of SCB and T8 of Ccb ration were significantly higher (P<0.05) than their corresponding 

control ones; with an overall means of 18.29% and 14.63%, indicating higher (P<0.05) ADF for the SCB 

rations.  Values of cellulose digestibility coefficient of untreated SCB was 25.41% while, that of (T3) treated 

SCB was (P<0.05) higher by 53.87%, the other treatments fall in between (17.85 to 53.87%). Values of 

cellulose digestibility coefficient of untreated Ccb (the control) was 19.46%, which differed (p<0.05) from 

that of T8 (49.23%); the other treatments fall in between (19.46 to 49.23%). However, similar overall mean 

and insignificant values were recorded for both the two complete mixed rations i.e. 34.25% and 35.71% 

cellulose, respectively.  
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The higher (P<0.05) hemicellulose digestibility values of SCB and Ccb rations were (56.18 and 56.80%) 

for T3 and T10, respectively, while the lowest values were recorded for the controls (untreated SCB and Ccb 

rations) i.e. 45.12 and 41.43% respectively, and almost similar insignificant hemicellulose values for the 

overall means of both the two rations i.e. 50.69% and 51.01%, respectively, irrespective of the biochemical 

treatments and source of roughage. Similar results were obtained by Mohamed (2001) who reported that, 

NDF, ADF, ADL, hemicellulose and cellulose digestibilities were increased (P<0.05), when SCB was 

treated with fungi and acid plus urea. Abd-El-Aziz and Ismail (2001); Bassuny et al., (2003) and (2005)  

reported that ZAD and ZAD+urea treatments showed a significant positive effect of loosening 

lignucelluloletic bonds and solubilize some of the hemicellulose content of treated roughages .  

Nutritive value of the complete mixed rations in terms of  TDN, showed higher significant values (65.28 

and 66.32%) with T5 and T8 , respectively and both the two rations indicated significantly higher values 

(P<0.05) than the two control groups (T1 and T6). However, different experimental rations indicated higher 

TDN values in compare with the control group. Also, DCP showed higher values for T3 and T5 (SCB) and 

T8 and T10 treated Ccb, respectively and were significantly higher (P<0.05) than the two control rations (T1 

and T6) and surpassed (P<0.05) the other treated rations.  

However, the nutritive values for different (treated and untreated complete mixed rations), irrespective of 

biochemical treatments, indicated insignificant and almost similar TDN (60.75% and 62.57% TDN) and 

(9.48% and 9.28% DCP), for SCB and Ccb rations, respectively. Similar results were reported by Gado et 

al., (2009). 

The similar trend was also observed with SE values, as it was noticed significant differences among 

different experimental rations in favor of T5 and T10 , but lower insignificant SE values with untreated SCB 

and Ccb rations ( 49.95% and 52.59%), respectively . However, both the two complete mixed rations 

indicated insignificant SE values (56.55% and 58.16%), respectively.  

On the light of the present results, it was concluded that, biochemical treatments led to improve (P<0.05) 

nutrients digestibility for both the two treated roughages and their fiber fractions and enriched their nutritive 

values in terms of DCP and caloric values , however relative responses were detected between both the two 

treated roughages for different applicable treatments, which is mainly related to the chemical and structural 

composition of both the two raw materials and its lignification nature.  

 

CONCLUSION 

 

On the light of the present results, it could be concluded that, treating poor quality roughages (SCB & 

Ccb) with the natural biological additives probiotics (ZAD & ZADO compounds) led to improve roughage 

chemical composition, digestibility of their nutrients, roughage palatability and in turn might contribute to 

the marginal field of available roughage resources. 
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هعوليت  اثيت لبعط هواد العلف الخشنت )دراسإستخذام بعط الوعاهلاث البيوكيويائيت فى تحسين القيوت الغذائ

 وحقليت( 

 

 شوقى هصباح فودة  وأحوذ عبذالغنى عوض  ،ه  حمد رظا سلا

 . هصز - القاهزة – هذينت نصز ــجاهعت الأسهز  - ةكليت الشراعت بالقاهز  -وانى قسن الإنتاج الحي

 

انميًح  عهٗ سفع( In vivo & In vitro) ذٓذف ْزِ انذساعح إنٗ ذمييى أثش اعرخذاو تعط انًعايلاخ انثيٕكًيائيح يعًهيا ْٔعًيا 

رخذاو تعط انٓعًيح نثعط انًخهفاخ انضساعيح انخشُح انفميشج غزائيا )يصاصح انمصة ٔلٕانح انزسج ( ، ذًد يعايهح ْزِ انًخهفاخ تاع

 يعايلاخ نكم يخهف عهٗ انُحٕ انرانٗ :  5يعايلاخ تيٕكيًيائيح تًعذل  10)صاد ٔ/أٔ صادٔ( ظًٍ   Probioticsانًشكثاخ الإَضيًيح انحيٕيح 

 ( كُرشٔل.6&1يصاصح انمصة أٔ لٕانح انزسج غيش يعايهح )يعايهح سلى  -1

 (7&2ط /اننٍ )يعايهح % يٕلا5نرش صاد +  3يصاصح انمصة أٔ لٕانح انزسج يعايهح تـ  -2

 (8&3% يٕلاط )يعايهح 5% يٕسيا +2نرش صاد عائم + 3يصاصح ٔلٕانح يعايهح ب  -3

  .(9&4% يٕلاط نكم غٍ يخهف ) يعايلاخ 5كجى صاد تٕدس + 5نرش صاد عائم +   3يصاصح لصة ٔلٕانح يعايهح تـ  -4

 ( .10&5% يٕلاط / اننٍ )يعايهح 5% يٕسيا + 2كجى صادٔ تٕدس + 5نرش صاد عائم + 3يصاصح لصة ٔلٕانح رسج يعايهح تـ  -5

% تشٔذيٍ خاو( فٗ 14% عهف يصُع )75% يٍ كم يخهف يع 25عهٗ ظٕء َٕاذج يعايهح انًخهفاخ انغاتك ركشْا ــ ذى اعرخذاو 

ٔلذ أظٓشخ انُرائج  عًيح ٔانغزائيح  نٓزِ انًخهفاخ. ذجاسب ْعى نرمييى انرشكية انكيًأ٘ ٔانميًح انٓ 10علائك يركايهح ظًٍ  10ذشكية 

 انًرحصم عهيٓا يا يهٗ : 

%( 5يٕو إنٗ ذحغيٍ يعُٕٖ ) 30أدٖ ذحعيٍ ْزِ انًخهفاخ )يصاصح انمصة ٔلٕانح انزسج انًنحَّٕ( يع يشكثاخ انضاد ٔانضادٔ نًذج  

الأنياف ٔانشياد. يع ذحغٍ  %( فٗ َغثح5فٗ انًادج انجافح ، انًٓعٕيّ ٔانثشٔذيٍ انخاو ٔانكشتْٕيذساخ انزائثح صاحثّ إَخفاض يعُٕٖ )

، انشياد ٔانٓيًيغهيهٕص  ADF & NDFتاَخفاض يعُٕ٘ ظاْش فٗ َغة انـ   Fiber fractionكيًيائٗ ٔاظح فٗ ذشكية جذس انخلايا 

 يع الأخز فٗ الإعرثاس ٔجٕد ذثايٍ يعُٕ٘ تيٍ كم يٍ انًخهفيٍ فٗ يذٖ اعرجاترٓا نهًعايلاخ انثيٕكيًيائيح.

كيًيائيح نرحغيٍ انميًح انٓعًيح ٔانغزائيح نكلا انًخهفيٍ تصٕسج يعُٕيح ٔأٌ أظٓشخ انُرائج انًرحصم عهيٓا عذو ٕأدخ انًعايلاخ انثي

إٌ ٔجٕد فشٔق يعُٕيح تيٍ انًخهفيٍ فٗ يحرٕاْا يٍ انًشكثاخ انًٓعٕيح انكهيح أٔ ليًرٓا انُشٕيح أٔ يحرٕاْا يٍ انثشٔذيٍ انخاو انًٓعٕو ٔ

 ٗ صٕسج فشديح فٗ يذ٘ اعرجاترٓا نهًعايهح انثيٕكيًيائيح انًغرخذيّ .ذثايٍ كلا يٍ انًخهفيٍ عه

هجح تعط انًشكثاخ انخشُح انفميشج غزائيا ) يصاصح انمصة ٔلٕانح انزسج( يع أٌ عي ْزِ انذساعح يًكٍ اعرخلاصٔعهٗ ظٕء 

ٖ إنٗ ذحغٍ يعُٕٖ يهًٕط فٗ ليًرٓا انٓعًيح ٔانغزائيح انًشكثاخ الإَضيًيح انحيٕيح )انثشٔتيٕذيك صاد ٔ صادٔ( تالاظافح إنٗ انيٕسيا ـ لذ أد

 يًا يُعكظ يشدٔدِ ايجاتيا عهٗ ذٕعيع لاعذج يٕاد انعهف انخشُح انًراحّ ٔانًًكٍ اعرخذايٓا فٗ ذغزيح انًجرشاخ تصٕسِ آيُّ.


