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SUMMARY 

  

his study was conducted to study the effect of bacteria isolated, commercial enzymes and yeast 

culture as feed additives in rations of lactating Zaraibi Goats on nutrients digestibility, nutritive 

values, milk yield, milk composition, blood metabolites and economical return. Twenty four 

lactating Zaraibi Goats  averaged 42.20 ± 1.28 kg live body weight (LBW) at the 3rd and 4th parities were 

assigned after parturition to four similar groups (6animals each).  Animals were fed concentrate feed mixture 

and berseem at the rate of 60: 40 % on DM basis, respectively (as a basal ration). The first group (G1) fed a 

basal ration without feed additives, the second group (G2) fed the basal ration with 10 g/doe/day of bacteria 

isolated, the third group (G3) fed a basal ration plus 10 g/doe/day of fibrozyme and   the fourth group (G4) 

fed a basal ration with 10 g/doe/day of yeast culture (Saccharomyces Cerevisiae 1×109 CFU/g) during 15 

weeks of lactation period. Results indicated that rations of G2, G3 and G4 significantly (P<0.05) increased 

DM, OM and CF digestibility in comparison with ration of G1. The second group (G2) was significantly 

(P<0.05) increased EE digestibility as compared to control and other additives rations. Group (G4) was 

significantly (P<0.05) higher in CP digestibility and DCP% than other groups (G1, G2 and G3). Animals fed 

rations supplemented with isolated bacteria or yeast culture had significantly (P<0.05) higher in TDN % than 

those in others. Milk yield and fat corrected milk (4% FCM) increased by (20.46 % and 21.19 %) for G3, 

(18.06% and 17.34 %) for G4 and (14.28 % and 16.46 %) for G2, respectively, compared to the control 

group. Milk content of fat, Protein, SNF and TS were significantly (P<0.05)   higher in Goats fed rations G2 

and G3 comparing with those in G1 and G4. Lactose was significantly (P<0.05) higher for G3. Feed 

efficiency values as kg 4% FCM per one kg DM, TDN or DCP were higher with G2, G3 and G4 rations than 

that of G1 ration. Blood parameters were in the normal physiological ranges with no adverse effect on dairy 

Goats health. Animals of G4 had a significantly (P<0.05) higher in concentration of plasma protein fraction 

(total protein, Albumin and globulin) compared with the others groups .The fourth group (G4) had 

significantly (P<0.05) higher for AST (IU/L) than G2. While, ALT value (IU/L) for G3 was significantly 

(P<0.05) higher than that in control ration (G1).   Economic efficiency value was the highest with G2 

followed by G4 while, G3 had the lowest value as compared to the control ration G1. In general, results of the 

current study indicated that using bacteria isolated, fibrozyme and yeast culture as feed additives in lactating 

Goats rations plays important role in improving  nutrients digestibility, feeding values, milk yield prolonged 

the persistency period and maintained body weight change. Economically, it is clear that bacteria isolated 

supplementation is superior to the other treatment groups and the cheapest price.       
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INTRODUCTION 

 

Animal protein for the Egyptian citizen is one of the most important goals in the sustainable 

agricultural development strategy until 2030. This objective comes through up grading productivity of 

animal wealth to increase human annual consumption of milk, this require increasing milk productivity of 

goats, cattle and buffaloes. A goal of ruminant microbiologists and nutritionists is to manipulate the 

ruminant microbial ecosystem to improve the efficiency of converting feed to products consumable by 

humans.  
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Feed additives are important materials that can improve animal performance and feed efficiency. 

Yeast cultures has been used as a dietary supplement for dairy cattle and buffaloes to increase dry matter 

intake, milk production  and milk composition (Adams,1995, Dann et al. 2000, Allam et al., 2001 and El-

Ashry et al., 2001) by stimulating growth of rumen bacteria,  particularly cellulolytic species and improve 

fiber digestibility (Harrison et al. 1988). Yeast culture in ruminants diet has been shown to alter molar 

proportion of ruminal volatile fatty acid, increase acetate and decrease propionate and reduced ruminal 

NH3 concentration (Harrison et al., 1988, Newbold et al., 1990 and Dawson, 1993).  

The use of enzymes as additives in ruminant diets has received considerable research interest and 

recently following positive responses observed in feeding trials. Four factors can be considered to 

determine if a feed additive should be used: anticipated response, economic return, available research and 

field responses (Hutjens, 1991). Dann et al. (2000) reported significant increases in dry matter intake 

when yeast culture was fed to transition cows resulting in higher milk yields and less weight loss 

postpartum. Fibrolytic enzymes (cellulase and xylanase activity) that in separate research investigations 

have been shown to reduce stress, enhance immune response, ruminal degradation of fiber, feed intake, 

average daily gain, and improve feed efficiency.  

Therefore, this study was conducted to compare the effect of natural feed additives as(bacteria isolated 

secretion xylanase and cellulase activity), a commercial fibrozyme and, yeast culture (Saccharomyces 

Cerevisiae) in lactating Zaraibi Goat rations on nutrients digestibility, nutritive value, milk yield, milk 

composition and some blood metabolites of lactating Goats as well as economical return of the tested 

rations. 

 

MATERIAL AND METHODS 

 

The present study was carried out at El-Serw Research Station, belonging to Animal Production 

Research Institute, Agricultural Research Center. The objective of this work was conducted to study the 

effect of three natural forms supplementation, bacteria isolated (secretion cellulase and xylanase 

enzymes), fibrozyme and Yeast (Saccharomyces Cerevisiae1×109 CFU/g) in Lactating Zaraibi Goat 

rations on nutrients digestibility, nutritive value, milk yield, milk composition and some blood 

metabolites as well as economical return of the tested rations for lactation Goats from 1 to 15 weeks in 

milking period. 

Twenty four lactating Zaraibi Goats averaged 42.20 ± 1.28 kg LBW at 3rd and 4th parities after 

parturition were divided to four similar groups according to parity, their body weight and average milk 

yield (six animals in each).The animals in all groups were fed concentrate feed mixture and berseem at 

rate of 60: 40 % on dry matter (DM) basis, respectively (as a basal ration) for 15 weeks (feeding period). 

The animals were randomly assigned to receive one of the four rations as following: 

G1:  control ration (concentrate feed mixture and berseem) 

G2: control ration supplemented with 10 g/doe/day of bacteria isolated (secretion cellulase and 

xylanase enzymes) 

G3: control ration supplemented with 10 g/doe/day of commercial fibrozyme  

G4: control ration supplemented with 10 g/doe/day of yeast culture (Saccharomyces Cerevisiae).  

The concentrate feed mixture consists of 34 % yellow corn, 32.3 % wheat bran, 20 % undecorticated 

cotton seed meal, 10% soybean meal,  2 % limestone, 1.0 % sodium chloride, 0.5%  minerals and 

vitamins mixture and 0.2 % dicalcium phosphate. The concentrate feed mixture was offered two times 

daily just before milking at 6 a.m. and at 3 p.m. The amount of berseem was divided into two equal parts 

and offered at 9 a.m. and 6 p.m. Fresh water was offered twice daily before milking. The chemical 

composition of the ingredients and basal ration without additives are illustrated in Table (1). 

Goats were hand milked twice daily at 7 a.m. and 4 p.m. Milk yields (morning and evening) were 

individual daily recorded. Actual milk yield was corrected to 4% FCM according to the formula of Gaines 

(1923). Representative milk samples of collected evening and morning milking were taken and 

refrigerated at -4° C for milk analysis every two weeks.  Milk samples were analyzed for total solid % 

(Majennier, 1949), fat% (Gerber method) by British Standard Instituting (1951), total protein and ash 

(Ling, 1963) and lactose were calculated by difference.  
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Table (1): Chemical composition of feed ingredients and calculated chemical composition of basal 

ration (% on DM basis). 

Item Chemical analysis (%) 

 
Concentrate berseem 

 
Basal Ration 

Dry matter (DM) 91.21 14.24 
 

59.32 

Organic matter (OM) 85.74 84.38 
 

85.18 

Crude protein (CP) 17.76 14.00 
 

16.20 

Crude Fiber (CF) 13.57 20.71 
 

16.53 

Ether extract (EE) 8.60 2.42 
 

6.04 

Ash 14.26 15.62 
 

14.82 

NFE 45.81 47.25 
 

46.41 

Cell wall constituents (%): 
    

Neutral detergent fiber  (NDF) 31.24 40.72 
 

35.17 

Acid detergent fiber (ADF) 16.42 21.53 
 

18.53 

Acid detergent lignin  (ADL) 9.36 4.81 
 

7.47 

Hemicellulose 14.83 19.19 
 

16.64 

Cellulose 7.06 16.72 
 

11.06 

 

Four digestibility trials were conducted using three Goats from each group. Dry matter and nutrient 

digestibility were determined using acid insoluble ash (AIA) technique of Van Keulen and Young (1977). 

Composite samples of feed and feces were analyzed according to A.O.A.C (2000). Neutral detergent fiber 

(NDF), acid detergent fiber (ADF) and acid detergent lignin (ADL) were determined according to Van 

Soest et al., (1991). Hemicellulose was calculated as (NDF-ADF) and cellulose as (ADF- ADL).  Blood 

plasma samples were taken from jugular vein at the end of feeding trial from all animals and stored at -

200c till analysis. Plasma total protein, albumin, AST and ALT transaminase activities and creatinine 

were analyzed using commercial kits of Bio-Merieux, lab, France. 

Data were statistically analyzed using general linear model program of SAS (1999). Digestibility and 

performance data were analyzed as one way analysis of variance according to the following model:  

Y= u +x1+ eij 

where: Y=observation.  U= mean,     X1=the effect of treatment,    eij =experimental error. 

The significance of the differences among treatments was tested by Duncan (1955).  

 

RESULTS AND DISCUSSION 
 

Nutrient digestibility and nutritive values: 

Data in Table (2) indicated that supplemented rations with bacteria isolated (G2), fibrozyme (G3) and 

yeast culture (G4) were significantly (P<0.05) increased DM and CF digestibilities as compared with 

control ration (G1). The highest CF digestibility was recorded with G2 (51.36%) then G3 and G4 (48.84 

and 46.20%, respectively). 

Bacteria isolated supplementation tended to significantly (P<0.05) decreased CP digestibility, while, 

digestibility of OM and EE significantly (P<0.05) increased compared to other additives. 

Data presented in Table (2) showed that no significant differences among animals fed rations G1, G2, 

G3 and G4 in NFE digestibility, while, control ration recorded the lowest value of DM, OM, CF and EE 

digestibility except for CP and NFE digestibility. The differences were significant (P<0.05) between 

control ration and other supplementing rations. Furthermore, isolated bacteria (G2) supplementation had 

the highest values of DM, OM, CF and EE digestibility. It could be noticed that improving CF 

digestibility may be due to increase number of rumen cellulolytic bacteria (Gomez- Alcron et al., 1987) 
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and increase in the population (Newbold et al.,1996) and/or activity of rumen cellulolytic bacteria 

(Dawson, 1993). 

Adding yeast culture for ration (G4) tended to increase CP digestibility owing to yeast culture as a 

microbial protein and stimulation of rumen protelytic bacteria (Williams, 1991). Abou Elenin et al., 

(2011) who reported that using yeast culture as feed additives in lactating cows rations increased nutrients 

digestibility, feeding values, milk yield prolonged the persistency period and maintained body weight 

change. Yoon and Stern (1996) found that increasing DM, OM, CP and EE digestibility with animals fed 

supplemented rations compared with those fed control ration without supplementation may be due to the 

reflection of microbial supplements stimulated the growth and activity of certain ruminal 

microorganisms; in addition, Proteolytic bacteria counts were also stimulated by yeast culture, while, 

Chademana and Offer, (1990) found that yeast increased the initial rate of forage digestion in the rumen.  

  

Table (2): Nutrients digestibility and nutritive values of lactating Zaraibi Goats fed experimental 

rations.  

  Experimental rations  

Item  G1 G2 G3 G4 ±SE 

Digestibility coefficients, %      

 DM 57.49b 65.21a 64.28a 64.21a 1.49 

 OM 56.33c 67.49a 61.83b 66.98a 1.29 

 CP 78.05b 73.82c 75.16cb 83.11a 0.98 

 CF 24.07b 51.36a 48.84a 46.20a 2.79 

 EE 74.31b 81.50a 76.29b 75.37b 1.59 

 NFE 62.14 68.01 61.64 68.88 5.11 

Cell wall constituents (%):       

 NDF 50.60 53.42 52.54 53.06 4.02 

 ADF 49.32a 64.64a 56.40a 27.36b 4.65 

 ADL 54.70a 57.90a 59.04a 11.61b 5.48 

 Hemicellulose 52.02b 40.91b 48.25b 81.69a 5.58 

 Cellulose 45.69ab 69.22a 54.60ab 38.02b 7.29 

Nutritive values (%):      

 TDN% 55.55b 63.11a 59.25b 63.33a 0.87 

 DCP% 12.65b 11.97c 12.19bc 13.47a 0.15 

 DE kcal/Kg DMI A 2.45 2.78 2.61 2.79 - 
A: DE (Mcal / Kg DMI) = 0.04409 x TDN%.     (NRC, 1988)     SE= standard error 

a, b and c: Means in the same rows with differ rent superscripts are significantly different at (P< 0.05).  

Neutral detergent fiber (NDF) Acid detergent fiber (ADF)   Acid detergent lignin (ADL) 

G1= control,    G2= bacteria isolated,       G3 = fibrozyme,      G4= yeast  

 

No significant differences in NDF digestibility values among four treatments, while, ADF and ADL 

were the lowest digestibility values with Group 4, which reflects on Hemicellulose values. Bacteria 

isolated supplementation (G2) was significant (P<0.05) higher with cellulose (69.22%) than yeast culture 

supplementation group (38.02%). Digestibility of ADF for (G2) which supplemented with bacteria 

isolated (cellulase and xylanase enzymes) and (G3) which supplemented with Fibrozyme increased with 

rate of 31% and 14%; respectively than that in control ration. These results were reflection on CF 

digestibility. The results were harmony with Krause et al. (1998) who reported that ADF digestibility 

increased (28%) by using cellulase and xylanase enzymes product when its added to a high-concentrate 

diet. However, Supplementing Enzyme by the end of pregnancy and the first 60 d of lactation of ewes and 

goats Enzyme reducing dietary ADF and NDF concentrations (McAllister et al., 2001). Furthermore, 

Hristov et al. (1998) indicated that addition of fibrolytic enzymes to ruminant diets increased total tract 

digestibility of DM and NDF. In addition, Beauchemin et al., (2003) reported that adding exogenous 

Fibrolytic enzymes to dairy cow and feedlot cattle diets can potentially improve cell wall digestion and 

the efficiency of feed utilization by ruminants. 

The nutritive values as TDN % in Table (2) noticed that control ration without additive had (P<0.05) 

the lowest value while, rations of G2 and G4 were recorded significantly (P<0.05) the highest value of 
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TDN. Also, isolated bacteria (G2) and G4 supplementation recorded the higher value of DE (Mcal/ Kg 

DMI) than those fed the control ration (G1) or those supplemented with fibrozyme (G3). These result 

were confirmed with El-Ashry et al. (2001) who noticed that supplemented rations with yeast (P<0.05) 

increased feeding value of ration comparing with control. Abd El-Galil (2014) found that nutritive values 

as TDN for ration  supplemented with either value fibrozyme or with mix  Fibrozyme + yeast were 

significantly (P<0.05) higher (63.72% and 64.34 %, respectively) than that supplemented with yeast 

culture (61.92%)  then the lowest value  was found with control ration without supplements (59.31%). 

The DCP values were significantly (P<0.05) increased with ration of G4 than those in the other 

rations. This result was reflected to increase values of CP digestibility. These results are agreement with 

report of Abd El-Galil (2014) who recorded that DCP had a higher significantly values for ration 

supplemented with fibrozyme or yeast or mixed of them than ration without supplement.These results 

means that biological additives which may be increasing the number of bacteria in the rumen, increasing 

the digestibility and nutritive values of the experimental diets.  

Different schemes have been drawn up by different authors to draw together into a logical mode of 

action the various observations that have been made on microbial feed additives (Williams, 1989; Offer, 

1990 and Wallace and Newbold, 1992). These reflect our most recent findings and attempts to form the 

observations into a sequence. The improved feed intake seems to be driven partly by an improved rate 

(but usually not extent) of fiber breakdown (Wallace and Newbold, 1992) and partly by an improved 

duodenal flow of absorbable amino-nitrogen (Williams et al., 1990). These two observations are 

suggested to arise from a more active microbial population: the most effect of microbial feed additives is 

that they increase the viable count of anaerobic bacteria recovered from ruminal fluid. Increases of 50 to 

100%   are common (Wallace and Newbold, 1993), but increases of more than 10-fold compared with 

controls have been observed. Cellulolytic bacterial numbers are increased (Wallace and Newbold, 1993) 

thus explaining in part the improvement in fiber breakdown and increased stability of the fermentation in 

animals receiving yeast and  A. oryzae  (Harrison et al., 1988 and Williams et al., 1991). Nitrogen balance 

and metabolism was found to be improved due to the inclusion of yeast culture in the diet of sheep. This 

may have been due to the increase in N digestibility as well as to a better utilization of the dietary N. 

Proteolytic bacteria count was increased and the flow of non-microbial non-ammonia N tended to be 

higher for cows fed yeast culture (Yoon and Stern, 1996 and Putnam et al., 1997).  

Feed intake and body weight changes: 

Data in Table (3) showed that feed intake of concentrate feed mixture (CFM), berseem and 

roughage/concentrate ratios were almost similar among all the tested rations with or without supplements. 

Feed intake (kg/doe/day) as DM, TDN and DCP slightly increased with supplemented rations (G2, G3 

and G4) compared with control ration (G1). These results are in agreement with the results of Allam et al. 

(2001), El-Ashry et al. (2001 and 2003) and Salem et al. (2001). They reported that there was a 

significant improvement in DM intake when yeast culture was given to lactating animals. Also, these 

results reflects on the changed in body weight.  

Results of Dyaa El-Din et al. (2013) indicated that lactating dairy cows which fed (with or without) a 

supplement of exogenous fibrolytic enzymes had no significant changes in DMI at early lactation. Yeast 

culture in other studies improved milk yield in dairy cows, but others reported no effect with dairy cows' 

or dairy ewes and goats (Hadjipanayiotou et al., 1997). Feeding yeast culture increase the mean group in 

feed intake with significant differences among groups, however, were not tested statistically due to the 

group feeding system applied in the present study. Hadjipanayiotou et al. (1997) reported that no effect of 

yeast culture on DM intake. Several researchers recorded an increase in DMI of dairy cows when 

fibrolytic enzymes was applied to forage before mixing with other ingredients (Lewis et al., 1999) or 

applied to TMR or concentrate portion of the diet (Bowman et al., 2002; Ware  and Zinn, 2005). 

However, the effects of fibrolytic enzymes on DMI appear to be vary among enzymes products and the 

method of applying of enzymes (Bowman et al., 2002) 

Data presented in Table (3) showed that body weight changes were slightly decreased with animals 

fed fibrozyme (G3;-3.2kg) followed by bacteria isolated (G2;-4.0kg) and then yeast culture (G4; -4.3kg) 

supplemented ration, although, animals fed G3 had equal with  these fed G4 in feed intake as dry matter. 

While, animals fed control ration without supplement had a highest reduction in live body weight (G1; – 

5.5 kg). These results reflecting the mobilization of body reserves, as indicated by the negative energy 

balance. These results were confirmed with results of Abou-Elenin et al. (2011) who found that using 

yeast culture as feed additives in lactating cows’ rations maintained body weight change. 
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Table (3): Average feed intake and body weight changes (kg) of lactating Zaraibi Goats fed 

experimental rations.  

Item 
Experimental rations 

G1 G2 G3 G4 

Feed intake (kg/doe/day) as fed:     

Concentrate feed mixture (CFM) 0.98 1.01 1.03 1.02 

Berseem 4.44 4.50 4.60 4.63 

Total 5.42 5.51 5.63 5.65 

Feed additives ---- 0.01 0.01 0.01 

Feed intake (kg/doe/day) on DM basis:     

Concentrate feed mixture (CFM) 0.89 0.92 0.94 0.93 

Berseem 0.63 0.64 0.66 0.66 

Total DM intake 1.52 1.56 1.59 1.59 

Feed additives (kg) ---- 0.01 0.01 0.01 

TDN intake 0.85 0.95 0.98 0.97 

DCP intake 0.20 0.19 0.20 0.21 

Roughage/concentrate 40:60 40:60 40:60 40:60 

Body weight, kg:     

Initial body weight 42.2 42.0 42.8 41.8 

Final body weight 36.7 38.0 39.7 37.5 

Duration, weeks 15 15 15 15 

Change in body weight -5.5 -4.0 -3.2 -4.3 

 

On average, recent data indicate that microbial additives may benefit ruminant nutrition  (in terms of 

live weight gain and milk production) by a similar magnitude to ionophores (7 or 8% improvement; 

Wallace and Newbold, 1993), by increasing feed intake rather than feed efficiency (Williams and 

Newbold, 1990).  

Recent work with different strains of yeast and respiration-deficient yeast mutants demonstrates that 

the ability of yeast to stimulate the viable count in the rumen depends on its respiratory activity (Newbold 

et al., 1993).  It is  proposed that yeast removes some of the 2x10 2 that occurs in ruminal fluid at various 

times during the daily feed cycle (Hillman et al., 1985) and, therefore,  prevents toxicity to the ruminal  

anaerobes. Less attention had been focused on the precise mode of action of A. oryzae, but again, the 

activity is destroyed by autoclaving but not by irradiation (Newbold et al., 1992). Regardless of the 

efficacy or mode of action of microbial feed additives, they are already in widespread use. They may, in 

addition, offer new opportunities for manipulation.  

The rumen bacteria change qualitatively and quantitatively were responded to the changes in chemical 

composition of diet of the animals (Maklad and Mohamed, 2001). The main effect of yeast culture is to 

stabilize the rumen environment. Concentrations of cellulolytic and anaerobic bacteria were higher in In 

vitro and In vivo systems. A reduction in rumen lactic acid concentrations were reported by (Williams, 

1989). Hutjens (1991) refers to expected performance changes when  animals fed on a feed additive 

which several examples were higher milk yield, increase in milk components (protein and/or fat), greater 

DM intake, simulate rumen microbial synthesis, increase digestibility, stabilize rumen environment and 

pH value.  

Abd El-Galil (2014) reported that biological additives on basal diet for feedlot Baladi goats with 

fibrozyme and a combination of yeast culture and fibrozyme tended to enhance dry matter intake and 

ruminal digestion for kids which reflex on increasing in all, OM, CP and CF digestibility than that in the 

control ration. These reflected on growth and activity of cellulolytic bacteria. Feeding on basal ration with 

biological additives may increase growth types of microorganisms which improve efficiency of using 

diets. Mekasha et al. (2002) who observed that the high DM intake could a result of lower fiber content 

and high CP content in basal diet.  

Milk production and composition: 

Results presented in Table (4) showed that milk and 4% fat corrected milk yields (FCM; kg/doe.day) 

of the lactating Goats were significantly (P<0.05) increased with supplemented rations by G3,G4 and G2 

than those fed control ration. The yield of milk and 4% FCM of lactating Zaraibi Goats were increased by 
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20.53% and 21.43% for G3, 17.89 % and 17.58 % for G4 and 14.21 % and 16.48 % for G2 

supplementation, respectively, compared with the control group. Similar  result was detected with Gaafar 

et al., 2009 and Rahma et al., 2009 who reported that yeast culture supplementation, significantly 

(P<0.05) increase milk yield during early lactation compared to control group. 

The increase in milk yield with fibrozyme (G3) and/ or bacteria isolated (G2) supplementation might 

be due to increase microbial protein or reducing methan  production in the rumen (Newbold et al., 2005) 

and improve microbial efficiency by maintaining  higher pH, optimum ammonia nitrogen and essential 

volatile fatty acid (VFA's). Also, increasing milk yield with yeast culture (G4) supplementing ration than 

that in control ration might be attributed to the fact as a source of B vitamins which may occasionally be 

beneficial, increasing the microbial protein flow from rumen (Williams et al., 1990), reducing ammonia 

nitrogen concentration in the rumen by the inhibitory effect of growth promoters on proteolysis, amino 

acid determination and ruminal ureas activity (Khattab et al., 2003). These results confirmed with Abou-

Elenin et al. (2011) who found that using yeast culture as feed additives in lactating cows’ rations 

increased milk yield prolonged the persistency period and maintained body weight change. In addition to, 

Exogenous fibrolytic enzymes supplement to the diet of lactating dairy cows improved (P<0.003) milk 

yield, fat corrected milk (P<0.025) and feed efficiency (P<0.001) compared to untreated dairy cows Dyaa 

El-Din et al. (2013). 

 

Table (4): Daily milk yield and composition of lactating Zaraibi Goats fed experimental rations. 

Item Experimental rations ±SE 

G1 G2 G3 G4 

Milk yield  (kg/doe/day) 1.90d 2.17c 2.29a 2.24b 0.003 

4% FCM yield (kg/doe/day) 1.82c 2.12b 2.21a 2.14b 0.008 

Improvement in milk yield 100 114.21 120.53 117.89 - 

Improvement in 4% FCM yield 100 116.48 121.43 117.58 - 

Composition of milk (%):      

Fat 3.74bc 3.86a 3.78b 3.70c 0.024 

Protein 3.41b 3.47a 3.46a 3.39b 0.009 

Lactose 4.81b 4.82b 4.86a 4.79b 0.016 

SNFA 8.95b 9.03a 9.07a 8.93b 0.022 

TSB 12.71b 12.89a 12.84a 12.63b 0.033 

Ash 0.75 0.75 0.75 0.75 0.003 
 a, b,c and d : Means in the same rows with different superscripts are significantly different at ( P< 0.05 ). 
A: SNF: solid not fat         
B: TS: total solid. 

 

Data in Table (4) showed that milk content of fat, Protein, lactose, SNF and TS% were significantly 

(P<0.05) decreased with Goats fed ration containing yeast culture (G4) and control ration (G1) compared 

with those fed enzymes at G2 and G3. Also, animal fed ration supplemented with isolated bacteria (G2) 

appeared to be significantly (P<0.05) higher in milk fat percentage. While, goats fed ration supplemented 

with fibrozyme (G3) had significantly (P<0.05) higher in milk protein and lactose percent than those in 

other experimental rations. There were no significant differences among groups in milk ash percent. 

These results were confirmed by Hutjens (1991) who refers to expected performance changes when  

animals fed on a feed additive which several examples were higher milk yield, increase in milk 

components (protein and/or fat), simulate rumen microbial synthesis, and improve health (less ketosis, 

reduce acidosis and increase immune response). The results of Dyaa El-Din et al., (2013) denoted that 

supplementation of exogenous fibrolytic enzymes (Fibrozyme) had no significant effect on milk fat, 

protein, lactose and solid not fat (SNF) percentage compared to the control group of dairy cows. While, 

the quantities of milk protein (1.36 vs. 1.30kg), lactose (2.0 vs. 1.92kg) and SNF (3.47 vs. 3.31kg) in 

supplemented-dairy cows were improved significantly compared to the control group except quantity of 

milk fat (P<0.096). Furthermore, Gaafar et al. (2009) found that the contents of all milk constituents 

except ash significantly (P<0.05) increased with baker’s yeast supplementation in lactating Buffaloes. 

While, Masek et al. (2008) observed that supplementation with live yeast cells significantly increased 

total milk yield but the chemical composition of milk was not influenced by the treatments with the 

exception of milk fat that was significantly higher in yeast culture group. 
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On the other hand, Figure (1) showed the curve of milk yield divided into three stages. Animals fed 

ration supplemented with fibrozyme (G3) had the highest peak of lactation curve at third week of 

lactation period and the average value (2.97 kg) of milk yield through first five weeks of lactation period 

than the others. Animals fed ration supplemented with bacteria isolated (G2) had the highest average 

value (2.31 kg) during second stage (from sixth week to eleventh weeks) followed by those fed yeast 

culture additive (2.23 kg), then  fibrozyme additive (2.20 kg) and the lowest one was observed with those 

fed control ration without additive (1.79 kg). Regarding the milk production persistency (Fig. 1), animals 

fed ration with bacteria isolated (G2) had a greater persistency till at the ninth week of lactation period 

followed by those fed ration supplemented with yeast culture and fibrozyme, respectively, in comparison 

with those fed control ration which, declined sharply till the end of the experimental period. 

 

 

Fig. (1): Effect of experimental rations (G1, G2, G3 and G4) on three stages of milk yield period.  

 

Blood parameters: 

Results obtained in Table (5) indicated that group animals fed supplemented ration (G4) had a 

significantly (p<0.05) higher concentration of plasma protein fraction such as total protein (TP), Albumin 

(AL) and globulin (G) compared with those G1, G2 and G3.  

Table (5): Some blood parameters of lactating Zaraibi Goats fed experimental rations. 

 Experimental rations 
SE± 

Item G1 G2 G3 G4 

T. protein (g/dl) 4.91b 5.43b 5.54b 7.12a 0.24 

Albumin (g/dl) 2.19b 2.48b 2.80ab 3.09a 0.15 

Globulin (g/dl) 2.71b 2.95b 2.74b 4.02a 0.27 

Albumin: Globulin ratio 0.81 0.84 1.02 0.77 0.38 

Creatinine 1.01 1.08 0.87 1.02 0.06 

AST  (IU/L) 0.56c 0.58b 0.57c 0.60a 0.003 

ALT  (IU/L) 0.76b 0.78ab 0.81a 0.78ab 0.012 
a, b and c: Means in the same rows with differ rent superscripts are significantly different at (P< 0.05).  

 

Differences in plasma protein fraction concentration in G2, G3 and G4 than control ration might be 

attributed to synthesis liver function and higher digestibility of CP and OM of tested rations, which 

indicated better utilization of dietary protein owing to supplemented rations with feed additives. These 

results were agreement with those reported by Abdel-Khalek, et al (2000) who found that serum albumin 

concentration was significantly higher with rate of 6.5% in calves fed supplemented ration with yeast. 
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However, total protein in this study was lie within the normal range. Bush (1991) reported a positive 

correlation between plasma TP, AL and the absorbed or synthesized protein. Also, Ashour et al. (2004) 

reported that AL level is a reflection of liver function, the increase of AL indicate higher ability of the 

animal to synthesize and store more protein. On the other hand, all values of plasma creatinine 

concentrations were no significant (P>0.05) with supplemented rations (G1, G2, G3 and G4). Data of 

AST and ALT (transaminase activity) tended to be significantly (P <0.05) different between the groups, 

G4 had higher significantly (P<0.05) value of AST (IU/L) than G2 follow by G3 and G1. While, ALT 

value (IU/L) for G3 was higher significantly (P<0.05) than control ration.  In general, from these results, 

it could be noticed that the supplemented rations with either enzymes or yeast culture as feed additives 

tended to significantly (P<0.05) affected in some blood parameters 

Feed efficiency and economic evaluation: 

Data in Table (6) noticed that feed efficiency as kg 4% FCM per one kg DM was higher with those 

fed supplemented ration with fibrozyme and bacteria isolated and yeast culture ration than those fed 

control ration. The highest value was recorded with fibrozyme ration (G3) followed by bacteria isolated 

and then yeast culture rations. Also, feed efficiency as kg 4% FCM per one kg TDN and kg DCP were the 

highest records with G3 than those in other groups  

The improvement in feed efficiency observed in the current study might be attributable to greater 

NDF digestibility in the rumen. The similar trend was concluded by Holtshausen et al. (2011). Also, 

improvements in feed efficiency were due to lower DMI rather than a change in milk yield. Improving 

feed efficiency indicates better utilization of nutrients when TMR was treated with enzymes, with the 

magnitude of improvement being a linear function of enzymes dosage Dyaa El-Din et al., (2013). 

Regarding the economic evaluation data (Table 6) indicated that feed cost to produced one kg 4% 

FCM was decrease with those fed isolated bacteria ration (G2) follow by yeast culture ration (G4) by 2.03 

and 2.18%, respectively, compared with the fibrozyme ration (G3;2.29%) and control ration (G1; 2.26%). 

The same trend was recorded for net revenue (LE/doe/day) which was the highest with bacteria isolated 

(G2) ration followed by yeast culture (G4) and then fibrozyme (G3) rations in comparison with control 

ration. The increasing rates of net revenue were 123 %, 123 % and 118% for G2, G4 and then G3, 

respectively, comparing with control ration (100%). While, economic efficiency was the higher value 

with isolated bacteria (G2) followed by yeast culture (G4) than control (G1) and fibrozyme (G3) rations.  

 

Table (6): Feed efficiency and economical evaluation of lactating Zaraibi Goats fed experimental 

rations. 

 Experimental rations 

Item G1 G2 G3 G4 

Feed efficiency :     

kg 4%FCM/ kg  DM   feed intake 1.19 1.36 1.39 1.34 

kg 4%FCM/ kg TDN  feed intake 2.14 2.16 2.35 2.11 

kg 4%FCM/ kg  DCP feed intake 9.42 11.38 11.41 9.91 

Economic evaluation:     

Milk price (LE /day) 8.54 9.76 10.29 10.09 

Feed cost (LE/day) 4.13 4.32 5.06 4.66 

Feed cost / kg 4%FCM 2.26 2.03 2.29 2.18 

Net revenue(LE/doe/day)A 4.42 5.44 5.23 5.43 

Increasing rates of net revenue (%) 100 123 118 123 

Economic efficiencyB 2.07 2.26 2.03 2.17 

Improvement 100 109 98 105 
Price of feedstuffs and supplementation: 2400 LE/Ton of concentrate feed mixture (CFM) and  400 LE/Ton of 

berseem, 10 LE/kg of bacteria isolated, 35 LE/kg of yeast culture, 75 LE/kg of fibrozyme and 4.5 LE/kg raw milk.  

1$US= 6.20 LE (Egyptian pound) 
A  Net revenue (LE/doe.day) = money output – money input 
B Efficiency = money output/money in put 

 

Recent data indicate that microbial additives may a benefit ruminant nutrition (in terms of live weight 

gain and milk production) by a similar magnitude to ionophores (7 or 8% improvement; Wallace and 
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Newbold, 1993), in this case by increasing feed intake rather than feed efficiency (Williams and 

Newbold, 1990).  

These results came on line with those obtained by Abd El-Galil (2008). Scott and David (1992) 

showed that the Direct–Fed Microbial (DFM) is defined as alive (viable) naturally– occurring 

microorganisms and this includes bacteria, fungi and yeast. The DFM improves the intestinal microbial 

balance of host animal in favor of beneficial gut microflora (Cruywagen et al., 1996). It may also help 

prevent ruminal acidosis (Nocek et al., 2000) and can improve the feed efficiency and average daily 

weight gain of feedlot cattle (Rust et al., 2000).  

  

CONCLUSION 

 

Results of the current study indicated that using bacteria isolated fibrozyme and yeast culture as feed 

additives in lactating Goats rations increased nutrients digestibility, feeding values, milk yield prolonged 

the persistency period and maintained body weight change. From the economical point, it is clear those 

bacteria isolated supplementation is the cheapest and extremely equal feed efficiency with adding yeast 

culture. So, both of them are economically profitable in dairy Goats rations than adding fibrozyme or no 

additive. 
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 أثر تغذية  المصادر الميكروبيولوجية الطبيعية على األداء االنتاجى للماعز الحالب

 

 1حامد محمد الشبراوى و 1كامل عتمان ابراهيم عتمان ،ليلعتاب رمضان عبد الج ،العنينابتهاج ابراهيم محمد أبو 

 صر.م –مركز البحوث الزراعية  –معهد بحوث االنتاج الحيوانى  -قسم تغذية الحيوان 1
 مصر. -جامعة عين شمس –كلية الزراعة  –قسم االنتاج الحيوانى 2

 

أجريت هذة  الدراسة   لدراسة تأثير اضافة بعض االضافات الطبيعية مثل مستخلص البكتريا واالنزيمات والخميررة فرع ئق رل المرائز 

 وبعض مقاييس الدم  والكفاءة االقتصادية . الزرايبع  ئلع  معامقت الهضم والقيمة الغذا ية  ومحصول اللبن ومكونات اللبن 

كجرم  فرع الموسرم الثالرا أوالرابرا مرن االنترا  وقسرمت 8.41كجم )+ 24 ئنزة زرايبع بمتوسط وزن حوالع  42التجربة ئلع تحتوي 

لع:المجموئرة اوولرع ئنرزات    وذرذيت المجراميا  ئلرع النحرو التا6الحيوانات بعد الروالدة  الرع أربعرة مجراميا متماثلرة  فرع كرل مجموئرة  

برسيم   بدون إضافات . والمجموئرة الثانيرة ذرذيت ئلرع  نفرس العليقرة  %26ئلف مركز  % 66)الكنترول  ذذيت ئلع ئليقة مكونة من )

جررم انررزيم  86جررم  مسررتخلص بكتريررا والمجموئررة الثالثررة ذررذيت ئلررع  نفررس العليقررة االساسررية   مضررافا اليهررا  86االساسررية  مضرراي اليهررا 

(Fibrozyme   جرم مميررة )86والمجموئة الرابعرة ذرذيت ئلرع نفرس العليقرة االساسرية  مضرافا اليهراca  iaoreC sc ysosacccas   

 اسبوع من فترة الحليب . 81. لمدة لكل حيوان فع اليوم

نيررة والثالثررة والرابعررة النتررا ا التررع تررم  الحصررول ئليهررا مررن هررذغ الدراسررة أن تغذيررة العنررزات ئلررع العليقررة  فررع المجموئررة الثا اوضررحت

فرع معرامقت هضرم المركبرات الغذا يرة   (P<0.05)معنرويالمضاي اليها  كق" من مستخلص البكتريا واالنزيم والخميرة أدت الرع تحسرين 

نرة ببراقع كمادة جافة والمرادة العضروية واالليراي الخرام ئرن مجموئرة المقارنرة. أمرا المسرتخلص االتيرر   فرزاد فرع المجموئرة الثانيرة بالمقار

فررع المجموئررة الثانيررة ئررن برراقع   (P<0.05)المجرراميا. وكررذلم قرريم معررامقت هضررم البررروتين  والبررروتين المهضرروم فكانررت أئلررع معنويررا

العنرررزات المغرررذاغ ئلرررع العليقرررة التانيرررة والرابعرررة المضررراي اليهرررا مسرررتخلص البكتريرررا و الخميررررة  ئلرررع التررروالع أئلرررع كانرررت المجموئررات. 

 %2محصول اللبن ومحصول اللربن المصرحل لازداد فع نسبة مجموع المركبات  الكلية المهضومة ئن باقع المجاميا.   (P<0.05)معنويا

فرع المجموئرة الرابعرة. وكرذلم يزيرد بنسربة  %83.72   %81.66فع المجموئة الثالثرة . ويزيرد بنسربة  %48.82   %46.26دهن بنسبة  

توالع بالمقارنة بمجموئة المقارنة. أما بالنسبة لمحترو  اللربن مرن الردهن والبرروتين والمرواد للمجموئة الثانية ئلع ال 86.26%   82.41%

للعنررزات المغررذاغ ئلررع العليقررة فررع المجموئررة الثانيررة والثالثررة    (P<0.05)الصررلبة الغيررر دهنيررة والمررواد الصررلبة الكليررة كانررت أئلررع معنويررا"

 بالمقارنة بالمجموئة االولع والرابعة. 

دهرن %2قيم الكفاءة الغذا ية منسوية لمحصول اللربن المصرحل لنسربة  للمجموئة الثالثة  أما  (P<0.05)الع معنويالقكتوز أئ يمكانت ق

للمجموئرة الثانيرة والثالثرة  (P<0.05)لكل كجم مادة جافة أو مجموع المركبات الكلية المهضومة أو البروتين المهضوم فكانت أئلع معنويا"

نة بمجموئة المقارنة. مقاييس الدم فكانت فع المد  الفسيولوجع الطبيعع بدون أ  تأثير ضار ئلع صحة العنزات الحقبرة. والرابعة بالمقار

للبررروتين الكلررع وااللبيررومين والجلوبيررولين فررع البقزمررا بالمقارنررة ببرراقع   (P<0.05)المجموئررة الرابعررة ائلررع تركيررز معنررو  فسررجلت

 سرجلت  للمجموئرة الثالثرة ALT  ئن المجموئرة الثانيرة بينمرا )ASTالنزيمات الكبد )  (P<0.05)ويةأئلع قيمة معن وسجلتالمجموئات 

قريم الكفراءة االقتصرادية كانرت أئلرع للمجموئرة الثانيرة و الرابعرة بينمرا المجموئرة  ئن مجموئرة الكنتررول .  (P<0.05)"همعنويقيمه ائلع 

 ول. الثالثة كانت اقل قيم بالمقارنة بمجموئة الكنتر

ئموما"النتررا ا فررع تلررم الدراسررة تاررير الررع ان اسررتخدام مسررتخلص البكتريررا وانررزيم الفيبررروزيم والخميرررة ك ضررافات ذذا يررة فررع ئق ررل 

ل المائز الحقب تؤد  الع زيادة المعامقت الهضمية  والقيم الغذا ية وانتا  اللبن والحفاظ ئلع التغيرات فرع وزن الجسرم. وانره مرن الواضر

 ".ام مستخلص البكتريا كان اوقل تكلفة اقتصادياان استخد


