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SUMMARY

F

ifteen male buffalo calves with an average of initial live body weight 181 kg ±0. 2 were
used to study the effect of fibrolytic enzymes (EFE) supplementation on growth
performance, nutrients digestibility of growing male buffalo calves. Calves were
randomly assigned into three nutritional groups (each of five animals) to receive one of the
following experimental rations: the first group served as a control (T1) were received the basal ration
(without fibrolytic enzymes); second (T2) and third (T3) groups were received the basal ration plus
10 g and 20g EFE /h /d., respectively. Results indicated that different experimental rations had in
general almost similar chemical composition. Adding EFE to basal ration of buffalo calves, led to
significant improvement (P <0.05) in experimental rations digestibility and nutritive values (TDN
and DCP). Data obtained pointed out also to positive insignificant impact of EFE supplementation
on accelerating calves daily gain and feed conversion ratio (FCR). Efficiency of feed utilization
(FCR) was highest in T3 followed by T2 in compare with T1, however, differences were statistically
non-significant (P<0.05).
Keywords: Exogenous fibrolytic enzymes, productive performance and buffalo calves.

INTRODUCTION

A large amount of agricultural residues such as )rice straw( is lost without being used well, and it is
possible to benefit from it in feeding ruminants as a way to fill the shortage in animal feed and prevent
human competition for food. But the problem is that these agricultural wastes contain in their structural
composition a high percentage of fiber, of which when used in feeding ruminants, about 20-70% of it is lost
in dung (feces), because of its not being optimally digested in ruminants. Adding fibrolytic enzymes to
ruminant diets containing a high percentage of fiber, the digestion process of fiber can be improved by
increasing the numbers of ruminal fibrolytic microbes to increase of rate digestion of fiber in the rumen,
(Yang et al. 1999) thus providing the energy available to the animal, increasing microbial protein synthesis,
and also improving the digestibility of nutrients (Khattab et al. 2011; Kholif et al. 2012). Therefore, the aim
of this study was to investigate the effect of using fibrolytic enzymes in rations of growing buffalo calves on
nutrients digestibility and growth performance.
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MATERIALS AND METHODES

The present study was carried out at the experimental farm station belongs to the Faculty of Agriculture,
Al-Azhar University, Mostorod, Qalyubia Governorate, Egypt, through the period from February 2018 to
September 2018 (212 days ) .Animals in different groups were fed a basal ration (15.2 % CP), according to
NRC recommendation (NRC 1981). The basal ration was composition of concentrate feed mixture (CFM)
and wheat strew (65:35, respectively). CFM consists of decorticated cotton seed meal, yellow corn, wheat
bran, molasses, limestone and salt. Chemical composition of CFM and wheat strew presented in Table (1).
Fifteen male buffalo calves with an initial live body weight 181 kg ± 0.2 were randomly assigned into
three nutritional groups (each of five animals / group) to receive one of the following experimental rations;
the first group served as a control (T1); the second group (T2) received the basal ration (T1) which was
supplemented with 10 g EFE / head/ day; (T3) received the basal ration plus 20 g EFE /head/day. Rations
were offered ad lib and residuals were daily weighed and recorded. A digestibility trail was conducted
according to Abou-Akkada and El-Shazly (1958). Samples of rations offered and residuals if any were daily
weighed during the collection period for further chemical analysis. Samples of feeds and faeces, were
analyzed for dry matter (DM), crude protein (CP), crude fiber (CF), ether extract (EE), ash contents
according to A.O.A.C. (1990).
Statistical analysis:
Data were subjected to statistical analysis using one-way analysis of variance (ANOVA), using the
general linear Models procedure adopted. Differences between means were tested for significancy using the
L.S.D test, according to Duncan (1955). Analysis of variance and least square means was carried out using
the following equation:
Where: Yij= the observation of the parameter measured, µ= overall means, Ti= the effect of dietary
treatment and Eij= the random error term.

RESULTS AND DISCUSSION

Chemical composition of the experimental rations (DM basis %):
Data of chemical composition concentrate feed mixture and weight strew (on dry matter basis) are
presented in Table (1).
Table (1): Chemical composition of CFM and weight strew (on dry matter).
Chemical composition %
Ration
DM

OM

CP

EE

CF

NFE

Ash

CFM

90

89.7

15.2

4.5

18

52

10.3

Wheat straw

91

89.5

3

1.5

41

44

10.5

Digestibility coefficients and nutritive values of the experimental rations (DM basis %)
Digestibility Coefficients (%):
Results obtained in Table (2) showed digestibility coefficients for different experimental rations. As
shown, DM, EE and NFE digestibility were improved (P<0.05) from 61.58 , 70,74 and 64.45 for (T1) to as
high as 64.16,74.97 and 67.78 for (T3) respectively, with differences insignificant between T2 and T3.
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Analysis of variance indicated that significantly (P<0.05) gradually positive increase in OM digestibility was
observed with increasing of EFE levels. Crude protein and crud fiber digestibility coefficients recorded for
calves of T3 were significantly higher (P<0.05) than those of T1, while differences between values of T1and
T2 or T2 and T3 were not significant .

Table (2): Digestibility coefficients and nutritive values of the experimental rations.
Experimental ration
Item
T1

T2

T3

DM

61.58b ±0.56

63.00a ± 0.10

64.16a ± 0.16

OM

62.94c ±0.05

64.99b ± 0.25

65.74a ± 0.05

CP

59.84b ±0.64

61.54ab ±0.82

62.83a ±0.06

EE

70.74b ±0.18

73.15a ±1.05

74.97a ±0.37

CF

60.35b ±0.11

61.42ab ±0.67

61.88a ±0.10

NFE

64.45b ±0.18

67.07a ±0.48

67.78a ±0.07

TDN

59.49c ±0.05

61.42b ±0.26

62.18a ±0.04

DCP

6.55b ±0.08

6.76ab ±0.08

6.92a ±0.05

C/P ratio

9.09 ±0.11

9.08 ±0.11

8.99 ±0.07

Digestibility Coefficients %

Nutritive values %

a, b, and c ; means with different superscripts in the same row are significantly different from each other (P >0.05).

It was noticeable that, the improvement in nutrients digestibility of the two supplemented rations (T2 and
T3) was clearly correlated with the increasing level of (EFE) supplementation, i.e., from 10 to 20 g/h/d to the
control ration. The improvements in nutrients digestibility due to adding EFE (Table 2) are consistent, with
those obtained by Adel and El-Metwaly (2012) who reported that (EFE) supplementation showed the best
response in DM and OM digestibility. Results of the present study are in a good agreement also, with those
obtained by (Gado and Salem, 2008) who found that increased in DM, particularly fiber, digestibility with
fibrolytic enzyme supplementation. In addition, (Salem et al., 2007) noted that digestibility of DM was
increased (P <0.01) by 5 and 11%, in sheep and goats by addition of EFE, respectively. On the contrarily,
Salem et al. (2013) used of exogenous enzymes addition to feed for beef steers. They found that EFE
addition did not affect DM intake.
Nutritive values (%):
Data of nutritive of different experimental rations (Table2) indicate that values for different
supplemented rations with EFE, in general, had higher (P<0.05) values than that of the control one. The
highest TDN value was observed with diet contained 20 g fibrolytic enzymes /head/d (T3, 62.18 %)
followed by T2 (61.42 %). While the lowest TDN value was recorded by the control group (59.49 %). All
differences among the three groups were significantly (P<0.05). Similar improvement (P<0.05) in DCP was
also detected due to EFE supplementation, i.e. 6.92 and 6.76 % for T3 and T2, respectively, in compare with
the basal ration (EFE free supplement). The improvement in TDN and DCP contents of the two
supplemented rations was coincide with the corresponding improvement occurred in nutrients digestibility
values, and tended to be more obvious with the parallel increase in EFE supplement, i.e. from 10 to 20 g/h/d.
These results agreed with those obtained by Adel and El-Metwaly (2012) who reported that
supplementation of EFE to the rations, resulted in significant increases (P<0.05) in TDN and DCP values for
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fibrolytic enzymes supplement groups compared with that of the control group. Calorie to protein ratio
(Table 2) indicated, in general proper percentages (8.99 to 9.08), which covers the daily requirements of
growing buffalo calves DCP and TDN demands at such age and live body weight. The improvement in
digestibility coefficients could be attributed to the fibrolytic enzymes may play an indirect role in the
stimulation of anaerobic fermentation of organic matter, which improves the efficiency of nutrients
utilization and had a direct role in the improvement of rumen digestion.
Effect of fibrolytic enzymes supplementation on calves performance:
Animal growth performance:
Results of mean daily feed intake (Table, 3) showed insignificant difference among the experimental
ration groups in values of DM intake. However, calves of T3 had the highest value (7.96 kg/h/d), followed
by those of T2, (7.89 kg/h/d), while the lowest value of DM intake was recorded for T1, (7.59 kg/h/d). Many
studies reported that use of fibrolytic enzymes increased DM intake. (Soliman, 2006; Gado et al., 2007;
Salem et al., 2007; El-Adawy et al., 2008; Gado and Salem, 2008).
Data in Table (3) indicated insignificant differences in final live body weight (Kg), and percentage of
growth rate among different experimental groups. Values of total body weight gain (kg) and average daily
body weight gain (kg/ day) during the experiment period (212 days) were significantly differe among
treatments. Moreover, mean values for group (T3) were the highest followed by those of group (T2). While
values of the control group (T1) were the lowest.
Many studies on enzyme addition to animal’s diets have shown increased gain (Beauchemin et al., 1995;
Lewis et al., 1996, Krause et al., 1998, ZoBell et al., 2000, Krueger et al., 2008), likely due to increased
digestibility and energy available for growth and production (Yang et al., 1999; ZoBell et al., 2000,
Tricarico et al., 2005).
Results obtained in the present study are similar to those observed by Adel and El-Metwaly.,(2012) who
reported that adding fibrolytic enzymes for animal’s diet was slight significant between supplemented group
for final body weight gain compare the control group.

Table (3): Effect of fibrolytic enzymes supplementation on growth performance and feed conversion
ratio of growing buffalo calves.
Item
Initial weight, kg
Final weight, kg
Total gain, kg
Average daily gain, kg
Growth rate %*
Roughages(kg)\h\d
CFM (kg)\h\d
Total DM intake (kg)\h\d
TDN (kg)\h\d
DCP (kg)\h\d
DM (kg) \ Kg gain
TDN (kg) \ Kg gain
DCP (kg)\ Kg gain

Experimental ration
T2
T3
Average body weight gain
181.20
181.20
181.40
333.00
338.20
361.00
151.80b
157.00b
179.60a
0.72b
0.74b
0.85a
84.62
87.47
100.73
Daily feed intake (kg)\h\d
2.52
2.56
2.66
5.06
5.33
5.31
7.59
7.89
7.96
4.52
4.85
4.95
0.50
0.53
0.55
Feed conversion (kg intake \ kg gain)
10.62
10.69
9.47
0.05
0.06
0.05
0.70
0.72
0.65

T1

± SE
181.27 ±5.11
344.07±6.19
162.80±4.37
0.77 ±0.02
90.94±3.84
2.58±0.05
5.23±0.10
7.81±0.14
4.77±0.10
0.53±0.01
10.26±0.29
0.05±0.00
0.69±0.02

a, b, and c ; means with different superscripts in the same row are significantly different from each other (P >0.05).
*: % growth rate = Total body gain/ Initial LBW x100.
Feed conversion = kg of feed consumed per kg of live weight gain.
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These results are in agreement with those of Beauchemin et al., (1995), who reported significant
improved growth and body weight gain by adding an enzyme product containing xylanase and cellulase
activities to alfalfa hay of growing beef cattle up to 30% or high concentrate ration (Beauchemin et al.,
1999). McAllister et al., (1999) observed that average daily gain was related to the enzyme concentration.
Dong et al., (1995) reported that direct fed cellulases had the ability to improve the growth of Holstein
calves when administrated orally. However, improving the growth performance of buffalo calves with
addition of EFE suggested to have a marked effect on increasing the total microbial population in the rumen
(Yang et al., 1999), and increased microbial protein synthesis (Gado et al., 2009). Yang et al., (1999) and
Beauchemin et al., (2000) reported that the increase in nutrient digestibility (Table 2) is due to the increase
or stimulation in the total microbial population. However, Beauchemin et al. (1995) and Lewis et al., (1996)
indicated that the improved performance might be due to increased digestibility which yields more energy
and/or nutrient availability to rumen microbes because of enzyme feeding. Beauchemin et al., (1997) and
Yang et al., (1999) concluded that fibrolytic enzymes can be used to improve the digestibility of treated diets
and provide more nutrients for production. Fibrolytic enzymes contain a wide variety of polysaccharidase
enzymes that solubilize fiber and provide some essential nutrients or growth factors to rumen
microorganisms.
feed conversion:
Feed conversion ratio was calculated as kg dry matter required to produce one kg of body weight gain.
Feed conversion for different experimental groups as a good indicator to animal performance indicated that
the efficiency of feed utilization was the highest for calves of T3 followed by that of T1 and T2, although
differences were not statistically significant (P <0.05). Values of feed conversion were 10.62, 10.69 and 9.47
Kg DMI/kg gain for T1, T2 and T3, respectively. These findings are in agreement with similar results, that
evaluated the effect of fibrolytic enzymes in camel by Adel and El-Metwaly (2012) noted that feed
conversion indicated that addition of ZADO® in camel ration gives best feed conversion as DM (8.68 g
DM/g gain). Results recorded herein agree with those reported by (Gado and Salem, 2008; Salem et al.,
2007), who pointed out a commercial exogenous enzyme mixture (ZADO®), prepared from anaerobic
bacterium, has been shown to improve live weight gain and feed conversion of wheat straw in sheep and
goats. Titi and Lubbadeh (2004) noted that exogenous fibrolytic enzyme resulted in improved feed
conversion of fattened Awassi sheep. The same author also, indicated that fibrolytic enzymes could enhance
the growth of fattened lambs and improve their conversion rations mainly through improving digestibility.

CONCLUSION

It can be concluded that the use of fibrolytic enzymes and their addition to ruminant feed leads to
increased daily gain due to enhance nutrient intake, and nutrient digestibility, as well as increased feed
conversation.
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تأثيز انمعامهت باإلوشيماث انمحههت نألنياف عهى  .1:انتقييم انغذائي و األداء اإلوتاجي نعجىل انجامىص انىاميت
أحمد صبحي عبد انتىاب  ،أحمـد دمحم قىديم  ،دمحم عبد انمجيد بزعي و محمىد عبد انفتاح انسيسي

قسم االوتاج انحيىاوي ـ كهيت انشراعت ـ جامعت األسهز ـ مديىت وصز ـ انقاهزة.
أُخزَذ هذِ انذراسخ ثًحطخ انجحىس انشراعُخ ا نزبثعخ نقسى االَزبج انحُىاٍَ ثكهُخ انشراعخ خبيعخ األسهز ـ يسطزد يحبفظخ انقهُىثُخ خالل
انفززح يٍ فجزاَز حزً سجزًجز 2012و .كبٌ انهذف يٍ هذِ انذراسخ هى انىقىف عهً يذي رأثُز إضبفخ االَشًَبد انًحههخ نألنُبف عهً رحسٍُ
انقًُخ انغذائُخ نهعهُقخ ورحسٍُ األداء اإلَزبخٍ نهعدىل انًغذاح عهُهب يقبرَخ ثبنعدىل انًغذاح عهً انعهُقخ انضبثطخ (انكُززول)ُ .
غذَذ
انحُىاَبد أثُبء فززح انذراسخ عهً عهُقخ أسبسُخ ( % 1..2ثزورٍُ خبو) طجقب نهزىصُبد انقُبسُخ .اسزخذو فٍ هذِ انذراسخ  1.عدم خبيىسٍ
ثًزىسظ وسٌ ثذاَخ ( 0.2 ± 121كدى) .ثى رقسُى انحُىاَبد عشىائُب انً  3يدبيُع غذائُخ ( .حُىاَبد نهًدًىعخ) ورًذ رغذَزهب عهً انعالئق
غذَذ انحُىاَبد عهً انعهُقخ األسبسُخ نهًشرعخ ثذوٌ أَخ إضبفبد ،وانًعبيهخ انثبَُخ ( )T2وفُهب ُ
انزبنُخ :انًعبيهخ األونً ( )T1وفُهب ُ
غذَذ
انحُىاَبد عهً انعهُقخ األسبسُخ نهًشرعخ ثبإلضبفخ انً ( 10خى®/ ZADOحُىاٌَ/ىو) ،وانًعبيهخ انثبنثخ ( )T3وفُهب ُ
غذَذ انحُىاَبد عهً
انعهُقخ األسبسُخ نهًشرعخ ثبإلضبفخ انً ( 20خى®/ ZADOحُىاٌَ/ىو) .رى إخزاء ردزثخ هضى فٍ فززح انذراسخ عهً انحُىاَبد انًعبيهخ
وثًعذل  3حُىاَبد نكم يعبيهخ غذائُخ نزقذَز انقًُخ انهضًُخ نهعالئق انًخزجزح.
أظهزد َزبئح انزحهُم انغذائٍ نهعالئق انًسزخذيخ فٍ هذِ انذراسخ رشبثهب فٍ عُبصز انزحهُم انكًُبوٌ نًكىَبد انغذاء كُست يئىَخ وإٌ
أظهزد انُزبئح انًزحصم عهُهب يٍ ردبرة انهضى وخىد اخزالفبد يعُىَخ عُذ يسزىي ( )%.فٍ يعبيالد هضى يكىَبد انعالئق انًخزجزح
َزُدخ اإلضبفخ انًذكىرح ثبألعهً .كًب أظهزد انعالئق انزٍ رًذ اضبفخ اإلَشًَبد انًحههخ نألنُبف انُهب رحسُب يعُىَب ( )%.فٍ انقُى انغذائُخ
نهعالئق يزًثالً فٍ يحزىاهب يٍ انًزكجبد انكهُخ انًهضىيخ ( )TDNوانجزورٍُ انخبو انًهضىو ( )DCPيقبرَخ ثبنعهُقخ انكُززول (ثذوٌ
اضبفخ) .وقذ أظهزد انُزبئح اَضب وخىد رحسٍ يعُىٌ فٍ كفبءح انًُى واالَزبج نهذِ انحُىاَبد ،يع وخىد رحسٍ ،واٌ كبٌ غُز يعُىٌ فٍ
كفبءح انزحىَم انغذائٍ نعدىل اندبيىص انًضبف نعالئقهب االَشًَبد انًحههخ نألنُبف.
بىاء عهى انىتائج انمتحصم عهيها فإوه يمكه انقىل بأن :اسزخذاو االَشًَبد انًحههخ نألنُبف (® )ZADOثًسزىٍَُ ( 20 ، 10خى/رأصَ/ىو)
كإضبفبد غذائُخ فٍ عالئق عدىل اندبيىص انُبيُخ أدي إنً رحسٍُ يعبيالد انهضى نًزكجبد انعهُقخ ورحسٍُ قًُزهب انغذائُخ  ،كًب ظهز
رحسٍ يعُىٌ فٍ يعذالد انًُى انُىيُخ ورحسٍ (وإٌ كبٌ غُز يعُىَب) فٍ كفبءح انزحىَم انغذائٍ نهحُىاَبد انُبيُخ.
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