
(.INTRODUCTION 

The lack of sufficient feeds to meet the nutritional requirements of existing 

animal population is one of the most critical problems of animal production in Egypt 
(Youssef and Fayed, 2001). Also, there is a large gap between the meat production 
and the meat consumption in Egypt, which necessitates great efforts to realize a good 
way to increase the national production of meat. 

On the other hand, direct-fed microbials are among feed additives that offer 
potential as modifiers of ruminal fermentation (Chiquette, 1995). In the past 10 years, 
many researches has been conducted to examine the effects of direct-fed microbials on 
ruminant performance (Martin, 1998). The most two important direct-fed microbials 
used in ruminant nutrition are defined strain of yeast [Saccharomyces cerevisiae (SC)] 
and fungi [Aspergillus oryzae (AO)] (Chiquette, 1995). These microorganisms 
produce enzymes, such as amylases, proteases, lipases and cellulases which may aid in 
digestion of nutrients and be a good source of B vitamins (Kung, 1993). 

Bospro is a natural feed additive based on a primary fermentation by 
Aspergillus, which contains high levels of mycelia) fiber and low levels of nucleic 

acid. It stimulates the growth of rumen and intestinal microflora which increases 
cellular count (Pet-Ag., 1993). Also, Aspergillus, helps the gut microflora to grow and 
alter the rumen microflora to favour the increase of volatile fatty acids (VFA) 
production (Akin and Borneman, 1989 and Pet-Ag., 1993). Moreover, Bospro 
product indicates that its catalytic and enzymatic properties improved rumen and 

intestinal functions with beneficial effects on appetite, performance and health (Nisbet 
and Martin, 1989). 

Recent results indicate that supplementation of SC into feed ration may increase 
weight gain (McLeod et al., 1990 and El-Ashry et al., 2001b), feed intake (Adams et 
al., 1981 and Hanafy, 1997) and digestion (Wiedmeier et al., 1987 and El-Basiony 
et al., 1998), improve anaerobic and cellulolytic bacteria (Harrison et al., 1988 and 
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Another study was conducted by, Jouany et al., (1998), they noted that the OM 

digestibility was significantly improved by the addition of AO when castrated male 

adult Texel sheep were refaunated, while AO had no effect when castrated male adult 

Texel sheep were defaunated. Also, Galloway et al., (1991) fed Holstein steers on 

bermudagrass hay ad. lib. (control) or received a ground corn-based supplement 

(approximately 1.0 % of BW from corn DM) alone (basal) or with culture extract from 

AO at level of 0.08% (on DM basis)/h/d. They observed that total tract OM digestion 

was not affected, while NDF digested daily was significantly lower than without 

supplementation. 

On the other hand, Ralston, et al., (1962), found no influence for fungal 

enzyme preparation on cell wall digestibility, when fed steers on a low-quality grass 

hay. Also, Caton et al., (1993) grazed steers predominantly smooth brome pasture 

without or with 2 g AO /steer/day. They found that, total tract digestion of DM 

digestibility was insignificantly greater. The digestion of OM, neutral detergent fiber 

(NDF) and ADF were insignificantly decreased in July in steers supplemented with 

AO. Moreover, ruminal digestion followed the same pattern as total tract digestion. In 

addition, Chiquette (1995) observed that, addition of AO did not affect the 

digestibility of DM, OM, ADF or NDF, when they fed steers on diets consisted of 

60% rolled barley + 40% timothey hay without or with 3 g of AO /h/d. Also, Kumar 

and Kurar (1999) reported that, apparent DM, OM, CP and NDF digestibilities were 

not significantly affected by supplementation of AO. 

Firkins et al., (1990) found no differences between digestion of NDF, ADF or 

hemicellulose (NDF-ADF) among treatments by AO addition. Similar results were 

obtained by, Oellermann et al., (1990) when nonpregnant and nonlcatating Holstein 

cows were fed on 0, 1, 2, 4 and 6 g AO /h/d. They found that, CP, ADF and NDF 

digestibilities did not differ among treatments. In addition, Denigan et ed., (1992) fed 

dairy Holstein cows on 0, 1.5, 3 and 6 g of Amaferm (AO) / head /day. They noted 

that, the digestion coefficients for DM, CP and NDF were not significantly affected by 

treatment. Also, Sievert and Shaver (1993a) found that, supplementation with AO did 

not significantly affect total tract apparent digestibility, when they fed Holstein cows 
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on 0 or 3 g of AO/ h / d and 42 or 35 % nonfiber carbohydrates (NFC). A similar trend 
was observed by, Sievert and Shaver (1993b), Yard and Kreikemeier (1994a, 
1994b), Coffey et al., (1996), Yoon and Stern (1996), Bertrand and Grimes (1997), 
Jeong et al., (1998) with cows and Humphry et al., (2002) with Tarentaise heifers. 

2.1.2.Gustor XXI: 

2.1.2.1.Malic acid: 

Limited in-vivo research has been conducted to evaluate the effects of organic 
acids in ruminant performance. Malic acid has been shown an increase in milk 
persistency (Kung et al., 1982), and improved average daily gain and feed efficiency, 
but had little effect on blood serum constituents (Sanson and Stallcup, 1984). Even 
though in-vitro studies have shown that DL-malate favorably alters ruminal 
fermentation (Martin and Streeter, 1995 and Callaway and Martin , 1996). 

Martin, (1998) described the manipulation of ruminal fermentation with 
organic acids. The mode of action of dicarboxylic acids especially malic acid is 
summarized in Fig. 2. 

Stallcup (1979) reported that steers fed prairie hay free-choice, 810 g of 
supplement, and either 7 or 14 g malic acid daily had slightly higher DM digestibility 

and significant increase in CP digestibility as malic acid increased. Also, Caja et al., 
(2003) studied the effect of adding malate at the level of 0.2% in concentrate on 
fattening Manchega and Lacaune lambs. Treatments were (A) barley, (B) barley-

malate, (C) corn and (D) corn-malate. They observed that, digestibility coefficients of 

DM, OM, CP and NDF were significantly increased by adding malate, however, ADF 
digestibility insignificantly increased by malate addition. 

On the other hand, Shen et al., (1995) fed Holstein steers on a basal growing-
finishing diet contained 81 % steam-flaked barley, 8 % alfalfa hay and 4% sudangrass 

hay with 0 or 80 g malic acid/h/d. They noted treatments had no effect on ruminal or 
total tract digestion of OM and ADF. Also, Montano et al., (1999) fed Holstein steers 
on basal finishing diet supplemented with 0 or 80 g malic acid/head/day. They found 
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Fig. 2. Mode of action of malic acid in the rumen, (Martin, 1998) 

that, malic acid supplementation did not affect ruminal or total tract digestion of OM, 

ADF, starch and feed N. Similarly, Kung et al., (1982) reported that the differences 

among treatments were not significant for digestion coefficients of DM, CP and ADF, 

when Holstein steers (average 420 kg) were fed on diets with 0, 100 or 200 mg of 

malic acid / kg body weight daily. 

2.1.2.2.Yeast culture (Saccharomyces cerevisiae): 
Yeast culture (YC) has been used as supplement in animal feeds for more than 

15 years. Yeast culture are microbial feed supplements, containing both, viable yeast 
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cells and a dried preparation of the medium in which these cells were grown. This 

description of live microbial supplements restricts the specific, which can be included 
in a specific product. 

Dawson, (1990) established a model for explaining the effects of yeast cultures 
on digestive processes as shown in Fig. 3. 

Yeast Culture I 

Fig (3). Mode of action of yeast culture in the rumen, (Dawson, 1990). 

Zinn and Borquez, (1993) reported that YC supplementation increased 
significantly post ruminal and total tract digestion of ADF by 95% and 8.9%, 

respectively, when 12 Holstein steers were fed on YC supplements (0 or 10 g Yea- 
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sacc/d). Also, Plata et al., (1993) found that the in-situ digestibility of NDF at 72 hrs 

was increased significantly by YC supplementation. In addition, El-Basiony et al., 

(1998) fed 80 male buffalo calves on rations consisted of concentrate feed mixture 

(CFM), rice straw and berseem without or with 1 g of Yea-sacc/ kg of CFM for 120 

days. They concluded that, Yea-sacc improved significantly DM, OM, CP, CF, EE and 

nitrogen free extract (NFE) digestibilities. Also, Mir and Mir (1994) using Hereford 

steer calves, added live yeast (Y) at levels of 0 and 10 g /steer/d to three diets consisted 

of 75% alfalfa silage and 25% barley, 96% corn silage and 4% soybean meal and 75% 

dry rolled and 25% alfalfa hay. They divided steers according to age into two groups, 

(A) under one year age and (B) over one year age. Digestibility coefficients of the 

diets for DM, CP, NDF and ADF did not differ due to inclusion of Y relative to 

control diets, expect for the high-grain diet in year 2, as Y supplementation 

significantly improved DM and CP digestibilities. 

Mehany (2000) with Friesian calves, observed that, Lacto-sacc (10g/h/d) 

supplementation significantly improved DM, OM and CP digestibilities, while, the 

digestibility of CF and EE were not affected. Whereas, digestibility of DM, OM, CP, 

CF and EE were not affected by yeast (10 g/h/d) addition. Also, El-Ashry et al., 

(2001b) observed that, both additives (dried baker's yeast (DB'sY) and YC) enhanced 

significantly CP, CF, NFE and OM digestibilities relative to the control ration. While, 

EE digestibility was not affected by treatment. In addition, Ragheb et at., (2003) fed 

weaned Friesian calves for 6 months on CFM, berseem hay and rice straw with 0 or 2 

kg Lacto-sacc / ton CFM. They found significant increase in digestion coefficients of 

OM, CP and CF of supplemented diet. Whereas, digestion coefficients of DM, EE and 

NFE were not significantly affected by Lacto-sacc treatment. 

Sommart et al., (1993) with 24 heifers (8 swamp buffaloes, 8 beef cattle and 8 

Holstein Friesian crossbred), observed that the digestibility of DM, NDF were 

increased significantly by yeast (10 g/h/d) supplementation. Also, Wohlt et al., (1998) 

fed Holstein cows on a diet contained maize silage and grains (1: 1 on DM basis) and 

hay (0.9 kg/d), the diet contained 18% CP with 0 or 10 g Y/h/d of Biomate Yeast Plus. 

They reported that yeast supplementation significantly improved digestibility of CP 
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and ADF. Furthermore, El-Ashry et al., (2001a) fed 20 lactating buffaloes for 25 
weeks on (1) control ration, (2) control ration plus 10 g Yea-sacc/h/d, (3) control ration 

plus 10 g Lacto-sacc /h/d and (4) control ration plus 10 g Baker's yeast (BY). They 

found that animals fed rations supplemented with yeast had significantly higher DM, 

OM, CP, CF, EE and NFE digestibility values than those of control group. Wiedmeier 
et a/., (1987) fed nonpregnant and nonlactating Holstein cows (averaging 659 kg) on a 

basal diet containing 50 % concentrate with 0 or 90 g YC /h/d. They found that, 

digestibility of DM and acid detergent fiber (ADF) were not significantly affected, but 

digestibility of CP and hemicellulose significantly increased by YC addition. Also, 
Carro et al., (1992) reported that YC did not affect digestibility of DM, but tended to 
increase in situ degradation of hay DM. Yoon and Stern (1996) fed lactating Holstein 
cows on 0 or 57 g YC /h/d. They found that the apparent ruminal digestion of DM 

were 24.0 and 29.5% and the true ruminal digestions of DM were 38.3 and 43.7%, 

However, the apparent total tract digestions of DM were 61.8 and 63.5 %, 

respectively. They also, noted an improvement by about 18.6 % in ruminal OM 
digestibility by yeast supplementation. Khattab et al., (1997b) with Friesian cows, 
observed significant positive effect for Lacto-sacc on DM, CP and NFE digestibility 

compared to control. However, the treated animals recorded insignificantly lower NFE 

digestibility value than that of the control animals, whereas, CF digestibility was 

insignificantly improved by adding Lacto-sacc. 

Adams et al., (1981) using Hereford steers, observed insignificant differences 

in DM, OM and CP digestibilities as a result of YC addition at 1.85 % to a diet 

consisted of 50 % concentrate: 50% roughage. The values were 69.0 vs. 70.4, 70.2 vs. 
71.60 and 68.0 vs. 66.2 %, respectively. Mir and Mir (1992) fed steers on three diets 
comprised of alfalfa silage and 25 % barley, corn silage and 15 % soybean meal or 

rolled barley and 20 % hay without or with 10 g live-yeast culture. They noted that 

addition of yeast did not alter the digestibility of the diets. In addition, Mutsvangwa, 
(1992) reported that YC supplementation did not affect the digestibility of DM, when 

Hereford-cross steers were fed a diet consisted of maize silage and concentrate without 
or with YC (10 g Saccharomyces cerevisiae (SC)/h/d). Also, Moloney and Drennan 
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(1994), observed that digestibility of CP was significantly decreased when yeast was 

included in a low quality diet (4 kg barley straw plus 2.5 kg barley / soybean meal 

mixture); but it was not affected when yeast was added to a high quality diet (2 kg 

barley straw plus 8 kg barley / soybean meal mixture). Also, Chiquette (1995) 

reported that addition of SC did not affect the digestibility of DM and OM, when 

steers were fed on 60 % rolled barley plus timothy hay without or with 10 g/h/d of SC. 

In addition, Reyes-Balcazar et al., (1996) found that addition of a YC did not change 

the apparent DM and NDF digestibilities. Similar results were obtained by Khattab et 

al., (1997a) when they added 0 or 10 g Lacto-sacc /h/d to buffalo calves diets for the 

first three successive days. Values of DM and OM digestibilities for control and 

treated diet were 71.54, 75.74 % and 71.07, 75.08 %, respectively, with no significant 

differences. In addition, Cabrera et al., (2000) found that, total tract digestibility of 

NDF for two crossbred (Bos Taurus X Bos indicus) steers was not affected by addition 

of yeast (10 g SC/d). Also, Kamra et al., (2002) fed crossbred cattle calves on 65 % 

concentrate mixture and 35 % wheat straw diet without or with 10 ml of yeast cell 

suspension YC containing 5 x109  cells/ml of SC for 159 days. They concluded that all 

the digestion coefficients of DM, OM, NDF, ADF and EE were similar for all 

treatments. Moreover, Harrison et al., (1988) with Holstein cows, observed that, 

addition of YC to diets of did not affect apparent digestibility of DM, NDF, ADF or 

hemicellulose. Also, Arambel and Kent (1990) with Holstein dairy cows, concluded 

that no significant differences in digestibility of CP, ADF and NDF were observed by 

YC (90 g/d) supplementation. In addition, Kim et al., (1994) fed primiparous Holstein 

cows on, (1) basal ration + 60 g wheat bran/h/d and (2) basal ration + 57 g yeast 

culture /h/d. They found that digestibility values were 71.01 and 72.87% for CP, 

respectively and 58.50 and 57.51% for NDF, respectively. Also, Doreau and Jouany 

(1998) indicated that digestibility of DM, OM, NDF and ADF did not differ 

significantly, when cows were fed a diet consisted of 60 % corn silage and 40 % 

concentrate without or with 50 g of premix containing 0.5 g of SC (6 x 10 8  CFU/g of 

premix). In addition, El-Mekass (2002) reported that BY addition increased 
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insignificantly digestion coefficients of DM, OM, CF, EE, CP and NFE in lactating 
Friesian cows. 

2.2.Effect of Feed Additives on Nutritive Value: 
2.2.1.Aspergillus oryzae (Bospro): 

Khinizy, (1999) fed crossbred lambs for 196 days on 0, 10 and 15 g Bospro 
(Aspergillus fermentation extract) / h / d. He reported that Bospro supplementation 
significantly decreased both DCP and TDN percentages. 

2.2.2.Gustor XXI: 

2.2.2.1.Yeast culture (Saccharomyces cerevisiae): 

Berchielli et aL, (1989) found that TDN values were higher for steers fed on 
diets containing dry yeast than for those fed diets with cotton seed meal, the values 

were 57.40 and 51.27%, respectively. Also, El-Ashry et al., (2001b) fed 12 growing 
buffalo calves for 9 months on: basal ration without additives (T 1 ), basal ration with 
live dried baker's yeast 5 g /calf/d (T2) or with Diamond V "XP" YC 40 g /calf/d (T3). 

They reported that, feeding value of the rations (TDN and DCP) significantly 
increased by supplementations relative to the control ration. El-Mekass (2002) found 
that the DB's Y addition insignificantly increased TDN, SV and DCP values, when 

lactating Friesian cows were fed on : 30% Egyptian clover (EC) + 10% rice straw (RS) 

+ 60% concentrate mixture (CM) (T1); Ti plus 10 g DB's Y /h/d (T2); 20 % RS + 60 % 
CM (T3); T3 plus 10 g DB's Y /h/d (T4); 20 % EC + 20 % RS + 46 % CM + 14% dried 
brewers' grains (T5) and T5 plus 10 g DB's Y /h/d (T6). Gado et al., (1998) fed baladi 
male goats on 0 or 1 g Yea-sacc /head/day. They reported that nutritive values as TDN 

and DCP were improved by YC supplementation. A similar trend was observed by, 
Salem et al., (2000) when they fed growing crossbred sheep on 0 or 3 g yeast culture / 
head / day for 90 days. Allam et al., (2001) with sheep fed on ration with three 
different levels of yeast (0, 2.5 and 5 g /h/d). They found that 2.5 g /h/d of yeast had 
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significant effect on TDN and DCP values. Salem et al., (2002) fed local male lambs 

on basal diet without or with 4 g YC /head/day. They reported that the nutritive values 

as TDN and SV were significantly higher with YC, while, DCP was not affected by 

YC addition. Khattab et al., (2003) fed 30 crossbred male lambs on: basal diet (100 % 

energy) (T1), T 1  plus 3 g Yea-sacc / h / d (T2), T1 plus 3 g Lacto-sacc / h / d (T 3), basal 

diet (120 % energy) (T4), T4 plus 3 g Yea-sacc / h / d (T 5) and T4 plus 3 g Lacto-sacc / 

h / d (T6). They observed that, the nutritive values were significantly higher for TDN 

of T2 (Yea-sacc with the low level of energy) and DCP of T5 (Yea-sacc with the high 

level of energy). 

On the contrary, El-Basiony et al., (1998) observed that, the TDN and DCP 

values were not significant, when they fed 80 male buffalo calves on 0 or 1 g of Yea-

sacc / kg of CFM for 120 days. Also, Kamra et al., (2002) reported that, there were no 

significant differences in the nutritive values of diet between the groups, when 

crossbred cattle calves were fed on diets without or with (10 ml) of yeast cell 

suspension (YC) containing 5 x 109  cells / ml of Saccharomyces cerevisiae (SC)/h/d. 

Abd El-Hafeez (2001) claimed that the yeast supplementation increased 

insignificantly the feeding values as TDN, SV and DCP, when fed Ossimi rams on 0, 

10, 20 or 30 g dry live yeast of SC /h/d. In addition, El-Talty et al., (2001) fed 25 

growing male Baladi goats on a concentrate mixture to cover 60 % of total 

requirement. The control group (1) was fed hay ad lib. Groups 2 and 3 were offered 

the treated bagasse without or with 2 g yeast /h/d, respectively and groups 4 and 5 

were offered the treated rice straw without or with 2 g yeast /h/d. They found that, 

there were no significant differences between the experimental rations in the nutritive 

values as TDN or SV. 

2.3.Effect of Feed Additives on Feed Intake: 

2.3.1.Aspergillus oryzae (Bospro): 

Beharka et al., (1991) reported that, Amaferm-supplemented calves 

(Aspergillus oryzae fermentation extract, AO) had a significantly higher dry feed 
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intakes than those not receiving Amaferm, when they fed forty neonatal Holstein 

heifer calves on milk starter and a mixture of alfalfa and bromegrass hay ad lib. The 
starter was presented with 0, 0.5, I or 3 g Amaferm. Also, Caton et al., (1993) grazed 
steers predominantly smooth brome pasture without or with 2 g AO /steer/day. They 

found that, forage intake (g / kg of BW) was increased significantly by AO 

supplementation. Also, there was an increase in OM intake by 9.7 % in steers fed AO 
as compared with control group. Denigan et al., (1992) showed that, dairy cows 
received 1.5 g AO /cow/d had higher dry matter intake (DMI) than those fed 0 or 6 g 
AO /cow/d. 

On the other hand, Abou Ammon and El-Hosseiny (1999) fed crossbred male 
lambs on berseem ad lib. plus 0.5 % of LBW wheat straw and 2% of LBW concentrate 

feed mixture with 0, 10 or 15 g Bospro (Aspergillus fermentation extract)/h/d for 196 
days in winter and summer seasons. They found that, during winter season Bospro 

groups fed either 10 g or 15 g /h/d consumed less DM than that of control group, 

however, these differences were significant. Also, they found that the total daily DMI 

was slightly increased by Bospro addition during summer season than control but 

without any significant differences among groups. The TDN consumed by lambs fed 

Bospro were significantly lower than those of lambs fed control in both winter and 
summer seasons. In addition, Khinizy, (1999) reported that, the total daily DMI was 
slightly higher with Bospro fed group (15 g /h/d) than all other groups, when 

crossbred lambs were fed on 0, 10 and 15 g Bospro /h/d. also, TDN consumed by 

lambs fed Bospro both at 10 and 15 g / h / d levels were significantly lower than those 

fed control. The same trend was also, found concerning DCP consumed. El-
Maghawry et al., (1993) fed weaned New Zealand White rabbits on 0, 1.5 and 2.5 g 
Bospro / kg feed from 5 to 12 weeks of age. They found that, during the period from 5 

to 8 weeks of age, growing rabbits fed diet supplemented with Bospro (2.5 g Bospro / 

kg feed) consumed significantly higher daily feed intake, however, Bospro did not 

show significant effects on all traits studied during the period from 8 to 12 weeks of 
age. 
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Rush et al., (1994) fed crossbred yearling steers on control diet and dry yucca 

extract, with or without Aspergillus oryzae, in a product fed at 45 g /h/d. They 

observed that, addition of AO to the yucca extract did not improve the daily feed DMI. 

Values were 9.7, 10.1 and 9.7 kg / h / d, respectively. The similar trend was found by, 

Shamsudin et al., (1994) when fed swamp buffalo bull calves on Bospro at levels of 

0, 0.15, 0.30 or 0.45 % of the ration DM. In addition, Chiquette (1995) reported that, 

the DMI was not statistically affected by AO, when fed steers on diets consisted of 60 

% rolled barley + 40 % timothy hay without or with 3 g AO /h/d. In addition, Firkins 

et al., (1990) fed Holstein heifers on 0 and 7.5 g Amaferm Micro-Mix (Aspergillus 

oryzae fermentation extract and yeast culture) /h/d. They concluded that, the intake of 

OM, NDF, ADF or hemicellulose were unaffected by treatment. Also, Gomez-

Alarcon et al., (1991) fed lactation Holstein cows on: control (90 g / d of ground 

sorghum) or AO (3 g of culture + 87 g of ground sorghum) daily. They found that, the 

DMI was not affected by the treatment. A similar trend was observed by, Sievert and 

Shaver (1993a and b), Varel and Kreikemeier (1994a and b), Yu et al., (1997), 

Yoon and Stern (1996) and Bertrand and Grimes (1997) with cows and Humphry 

et al., (2002) with Tarentaise heifers. 

2.3.2.Gustor XXI: 

2.3.2.1.Malic acid: 

Garin et al., (2000) fed lambs of both sexes on ad lib. diet based on concentrate 

pellets and barley straw with 0, 0.2 or 0.3 % as fed / h / d of Gustor XXI (mixture of 

malate and yeast) in the concentrate. They observed that, Gustor XXI reduced 

concentrate intake significantly with 0.2 %, while, concentrate intake reduced 

insignificantly with 0.3 %. Also, Caja et al., (2003) fed lambs on: (1) barley, (2) 

barley plus 0.2 % malate in concentrate, (3) corn and (4) corn plus 0.2 % malate in 

concentrate. They reported that, malate supplementation was decreased the barley 

DMI, while, it decreased the corn DMI significantly. 

Review of literature -15- 



Martin et aL, (1999) fed 33 crossbred steers on rolled corn—based diet with 0, 
40 and 80 g of DL-malate / head / day for 98 days. They found that, the DMI after 84 

days tended to insignificantly improved with more DL-malate and DMI after 98 days 

was linearly increased by DL-malate, with the greatest increase occurring with 80 g of 

DL-malate. The DMI values after 98 days were 11.0, 10.1 and 11.8 kg / d, 
respectively. Also, Salama et al., (2002) fed dairy goats on dehydrated forage mixture 
(alfalfa hay: maize whole plant, I: I) ad lib., 0.3 kg alfalfa pellets, 0.2 kg barley grain 
and 0.6 kg concentrate pellets without or with a mixture of malate and yeast (Gustor 

XXI) included in the concentrated at a level of 10 g / kg. They observed that, 

supplementation with Gustor XXI did not affect feed intake (2.04 vs. 2.03 kg DM / d) 
for the control and the supplemented goats, respectively. 

2.3.2.2.Yeast culture (Saccharomyces cerevisiae): 

Williams et aL, (1991) indicated that, YC beneficially alters conditions 
detrimental to cellulolysis, thereby possibly influencing intake. 

Adams et al., (1981) studied the influence of adding viable yeast culture (0 or 
1.85 %) to diet consists of 50 % concentrate and 50 % roughage. The DMI was 

significantly higher for steers fed the diet containing YC than those fed the control 

diet, being 11.3 vs. 10.1 kg / day, respectively. A similar trend was observed by, 
Hudyma and Gray (1990), when fed crossbred steers on corn silage diet without or 
with 0.45 kg YC / head / day for 120 days. The DMI values were 6.38 and 6.66 kg / h / 
d, respectively. In addition, Mutsvangwa et al., (1992) reported that total DMI was 
significantly greater for bulls given YC (5.55 kg/day) than for control bulls (5.32 

kg/day), when fed on a barley-based diet (barley 783, soybean oilmeal 150, molasses 

50 and mineral/vitamin supplement 17 kg/ton) alone or containing Saccharomyces 
cerevisiae yeast culture (Yea-Sacc) 1.5 kg/ton. Hancock et al., (1994) noted that, DMI 
increased by 5 — 8 %, when they fed steers on 0 or 5 g Levucell SC : 2 billion live 

yeast cells /g. The DMI values were 8.00 and 8.59 kg / h / d, respectively. A similar 
trend was observed by, Oslon et al., (1994). Hanafy (1997) showed that, the DMI of 
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roughage tended to be significantly higher for steers fed YC diet compared with 

control diet. Also, Ragheb et al., (2003) showed that, the DM, TDN and DCP intake 

increased significantly by about 6 % with supplemented ration than control ration, 

when fed weaned Friesian calves on basal diet without or with 2 kg Lacto-sacc / ton 

concentrate. The same trend was observed by, Lesmeister et al., (2004) with calves 

and Williams et al., (1991), Wohlt et al., (1991), Erasmus et al., (1992), Wohlt et 

al., (1998) and Abd El-Hafeez (2001) with lactation cows and Yousef et al., (1996) 

and El-Ashry et al., (2001a) with lactating buffaloes. 

On the other hand, El-Basiony et al., (1998) reported that, the DM, TDN and 

DCP intakes decreased for treated group, when fed 80 male buffalo calves on 0 or I g 

Yea-sacc / kg of CFM for 120 days.. Also, Besong et al., (1996) found that DMI 

decreased linearly with increasing percentage of dietary yeast product, when fed 12 

Holstein cows in mid—lactation on mixed ration with 0, 20 or 40 % dietary yeast 

product. 

Mutsvangwa, (1992) reported that, the DMI was unaffected by YC addition, 

when fed Hereford-cross steers on a diet consisted of maize silage and concentrate 

without or with YC (10 g Saccharomyces cerevisiae (SC) /h/d). Quigley et al., (1992) 

concluded that, no significant effects for yeast or sodium bicarbonate addition on DMI, 

when fed 42 Juersey calves on control starter (17 % CP) (T 1 ), starter containing 3 % 

sodium bicarbonate (T 2) and starter containing 0.2 % yeast (SC) culture (T3 ). Plata et 

al., (1993) reported that, the voluntary feed intake was not influenced by YC, when fed 

Holstein steers on: 40 % oat straw, 60 % concentrate (T 1 ), T 1  plus 10 g YC / h / d (T,), 

60% oat straw, 40 % concentrate (T3), T3 plus 10 g YC / h / d (T4), 80% oat straw, 20 

% concentrate (T5), T5 plus 10 g YC / h / d (T6). A similar trend was observed by, El-

Hassan et al., (1996) when fed bulls ad. lib. on diets consisted of barley and urea (T 1 ), 

barley, urea and YC (T2), barley and soybean (T3) and barley, soybean and YC (T4). 

The daily DMI was 6.56, 6.67, 7.00 and 6.98 kg, respectively. Also, Reyes-Balcazar 

et al., (1996) carried out a growth trail for 90 days with young bulls grazing star grass 

to study the effect of urea (0, 50 or 100%, replacing meat meal as supplement N 

source) and SC; Levucell; 0 or 10 g /h/d. They found that, addition of a YC did not 
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change the DMI. Similar results were obtained by, Cabrera et al., (2000). El-Ashry et 
al., (2001b) fed 12 growing buffalo calves on basal diet without additives (control, 
T 1 ), the basal diet with 5 g live dried baker's yeast (LDY; S. cerevisiae) /calf/d (T2) or 
with 40 g Diamond V"XP" YC: (DVYC; S. cerevisiae) /calf/d (T3) for 9 months. They 

reported that DM1 was not affected by both treatments. Kamra et al., (2002) indicated 
that, there were no differences in feed intake between the groups of crossbred cattle 

calves fed on diets without or with 10 ml of yeast cell suspension YC containing 5 x 
109  cells / ml of SC / h / d. Similar results were obtained by, Gomez-Alarcon et al., 
(1987), Erdman and Sharma (1989) and Arambel and Kent (1990) with cows. 
Gunther (1990) reported that, feed intake was slightly increased for cows given 10 g 

Yea-sacc (YC)/d during early lactation than control. Also, Seymour et al., (1991) 

observed that, there were no significant effect on DM1 among the different treatments, 

when cows were fed on diet (55 % grain: 45 % forage) supplemented without or with 

0.1 and 1.25 % YC. Similarly, Alikhani et al., (1992) showed that, the DMI was not 

affected by YC supplementation, when 24 lactating Holstein cows were fed on: silage 

with yeast culture (YC, Yea-sacs) (1), silage without YC (2), hay with YC (3) and hay 

without YC (4). Similar results were reported by, Bernard (1992), Piva et al., (1993), 
Kim et al., (1994), Robinson (1997), Higginbotham et al., (2001), El-Mekass (2002) 
with cows and Kar et al., (1994a) with buffaloes. 

2.4.Effect of Feed Additives on Feed Conversion: 

2.4.1.Aspergillus oryzae (Bospro): 

Dhuyvetter et al., (1996) observed that, feed efficiency was improved 

significantly by 6.0 % Amaferin supplementation, when they fed heifer calves on high 

forage-based growing diet with 0 or 2 g / h / d of Aspergillus oryzae fermentation 
extract (AO) (Amaferm). Samy et al., (1994) reported that, the rate of feed conversion 
was improved by Bospro (Aspergillus fermentation extract) supplementation, when fed 

20 lambs on diet composed of berseem hay (1 kg) and commercial concentrated 

mixture (0.5 kg) with 0 or 3 g / head / day of Bospro. Moreover, Abou Ammou and 
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EI-Hosseiny (1999) found that, groups fed Bospro utilized their rations more 

efficiently (P<0.05) (kg DM and TDN / kg gain) than those fed the control ration in 

winter season, while in summer season, groups fed Bospro showed significantly 

improved feed efficiency (as TDN / LBW gain) than the control. Also, Khinizy (1999) 
fed crossbred lambs for 196 days on 0, 10 and 15 g Bospro / h / d. They reported that, 

the supplementation with Bospro showed a significant higher feed efficiency as kg 

TDN and DCP / kg gain than control group, while, there were no significant 
differences between groups as kg DM / kg gain. 

Shamsudin et al., (1994) fed 20 swamp buffalo bull calves on 0, 0.15, 0.30 or 
0.45 % Bospro (on DM basis) / h / d and found that, feed efficiency was insignificantly 
affected by added Bospro. 

2.4.2.Gustor XXI: 

2.4.2.1.Malic acid: 

Sanson and Stallcup (1984) found that, supplemental feeding of malate to 
Holstein bull calves improved the feed efficiency. Martin et al., (1999) fed crossbred 
steers on rolled corn-based diet with 0, 40 and 80 g of DL-malate /head/day for 98 

days. They found that, feed efficiency (gain: feed) after 84 days improved significantly 

with more DL-malate than for the control (0.186 vs. 0.172). Also, after 98 days feed 

efficiency increased significantly with more DL-malate and was greater for DL-malate 
than for control (0.171 vs. 0.163). Garin et al., (2000) fed lambs of both sexes on ad 
lib. diet based on concentrate pellets and barley straw with 0, 0.2 or 0.3 % as fed/h/d of 

Gustor XXI (mixture of malate and yeast) in the concentrate. They observed that, 

Gustor XXI reduced the feed / gain ratio significantly with 0.2 %, while, feed 
conversion was reduced insignificantly with 0.3 %. Caja et al., (2003) fed lambs on: 
(1) barley, (2) barley plus 0.2 % malate in concentrate, (3) corn and (4) corn plus 0.2 

% malate in concentrate. They reported that, malate supplementation significantly 

decrease the feed conversion rate with barley and insignificantly with corn. 

Review of literature 
-19- 



2.4.2.2.Yeast culture (Saccharomyces cerevisiae): 

Hudyma and Gray (1990) observed that, the feed to gain ratio was reduced by 

addition of YC, when fed crossbred steers on 0 or 0.45 kg YC for 120 days. The feed / 

gain values were 9.28 and 8.14 kg H / kg GW, respectively. Drennan and Moloney 

(1993) found that, the feed conversion efficiency was improved by YC 

supplementation, when fed Heifers on grass silage ad lib.  plus concentrates with 0 or 

15 g YC /h/d. Plata et al., (1993) fed Holstein steers on 40 % oat straw and 60 % 

concentrate (T 1 ), T i  + 10 g YC / h / d (T2), 60 % oat straw and 40 % concentrate (T 3), 

T3 + 10 g YC /11 / d (T4), 80 % oat straw and 20 % concentrate (T 5) and T5 + 10 g YC 

/ h / d. They found that, feed efficiency was significantly positive for 60 % oat straw 

with YC. Mir and Mir (1994) reported that, feed conversion efficiency was lower for 

control than for yeast supplemented steers, when fed steers on diets composed of 75 % 

lucerne silage and 25 % barley. 96 % maize silage and 4 % soybean meal or 75 % dry-

rolled barley and 25 % lucerne hay, with 0 or 10 g YC /h/d. In addition, Ragheb et al., 

(2003) observed that, supplementation with Lacto-sacc increased feed efficiency as 

DM, TDN and DCP as compared with the control calves, when they fed weaned 

Friesian calves for 6 months on 0 or 2 kg Lacto-sacc / ton CFM. Similar results were 

obtained by, Khattab et al., (1997a) who fed buffalo calves on 0 and 10 g Lacto-sacc 

/h/d for the first three successive days. They found that, Lacto-sacc fed calves were 

significantly efficient in converting DM, SV and DCP to gain than control. Values of 

kg DM / kg gain were 14.03 and 12.98 kg, SV / kg gain were 6.33 and 5.88 kg and kg 

DCP / kg gain were 1.66 and 1.58 kg for control and supplemented group, 

respectively. El-Basiony et al., (1998) fed 80 male buffalo calves on 0 or 1 g Yea-sacc 

/ kg of CFM for 120 days. They reported that, feed conversion expressed as dry 

matter: gain values were significantly better (8.5 kg DM / kg gain) for treated group 

than control group (9.65 kg DM / kg gain). Similar trend was noticed when feed 

conversion was expressed as TDN or DCP / kg gain. 

Adams et al., (1981) found that, the efficiency of feed conversion did not differ 

among the treatment groups, when they fed seventy-four crossbred steers for 73 days 
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on control diet without or with yeast, 2.5 % NaHCO 3 , 5% NaHCO 3  and monensin. 

Mir and Mir (1992) fed steers on three diets comprised of alfalfa silage and 25 % 

barley, corn silage and 15 % soybean meal or rolled barley and 20 % hay without or 

with 10 g live-yeast culture. They noted that, addition had no positive effects on feed 

utilization. Plomp, (1994) indicated that, YC at rate of 10 g / bull / day had no effect 

on feed efficiency of bulls. Seymour et al., (1995) found that, yeast supplementation 

had no effect on the feed efficiency during the preweaning period, of dairy calves fed 

on brewer's yeast at a rate of I % of DM. A similar trend was observed by, Reyes-

Balcazar et aL, (1996). Kamra et al., (2002) reported that, there were no differences 

in feed conversion efficiency, values for crossbred cattle calves fed on diets without or 

with 10 ml of yeast cell suspension YC containing 5 x 109  cells / ml of SC for 159 

days. Lesmeister et al., (2004) added YC to a texturized calf starter at 0, 1 or 2% of 

DM. They noted a tendency for increased FE was observed for 2(YC) calves as 

compared with control and 1(YC) calves. 

2.5.Effect of Feed Additives on Rumen Parameters: 

Offer, (1990) reported that, a period (4 — 5 day) was required from the 

beginning of yeast culture supplementation before maximal improvement in rumen 

activities was obtained and there was a same period from the withdrawal of yeast 

culture before the rumen activities returned to pre-treatment values. However, Kumar 

et al., (1994) observed that, the effect of yeast culture on ruminal metabolism was 

evident after I week of supplementation and reached to the maximum after 2 — 3 

weeks then remained constant up to the LO week of supplementation. The effect of 

yeast culture supplementation started to disappear when it was withdrawn from the 

diet and by the 3 131  week after withdrawal values / numbers returned to the level of the 

control group. 
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2.5.1.Ruminal pH value: 

2.5.1.1.Aspergillus oryzae (Bospro): 

Chiquette (1995) observed that, the ruminal pH was significantly lower in 
animals received Aspergillus oryzae (AO), when fed steers on diet consisted of 60% 
rolled barley plus 40% timothy hay with 0 or 3 g AO/h/d. Also, Samy et al., (1994) 
found that, the pH values decreased significantly in treated group at 4 and 8 hrs. post 
feeding, when fed lambs on 0 or 3 g Bospro (Aspergillus fermentation extract)/h /d for 
45 days. The pH values were 7.27, 6.42 and 6.91 for control group and 7.17, 5.36 and 

6.13 for treated group at 0, 4 and 8 hrs. after feeding, respectively. 
Beharka et al., (1991) found that, supplemented and unsupplemented calves 

had similar rumen pH, when fed Holstein heifers and bull calves on starter diet with 0, 
0.5, 1 or 3 g AO /h/d. Caton et al., (1993) observed that, ruminal pH was not affected, 
when fed steers predominately smooth brome pasture without or with 2 g 
AO/steer/day. Arambel and Wiedmeier (1986) found, no influence of fungal addition 
(AO) on ruminal pH with dairy heifers. Wiedmeier et al., (1987) observed that, the 
ruminal pH was unaffected by treatment, when fed Holstein cows on basal diet 

containing 50% concentrate without or with 2.63 g of AO/h/d. The pH values were 
6.34 and 6.44, respectively. A similar trend was observed by, Firkins et al., (1990) 
who indicated that, ruminal pH was not affected by treatment, when fed Holstein 

heifers on diets containing 5% animal-vegetable fat, 7.5 g Amaferm Micro-Mix 
(Aspergillus oryzae fermentation extract and yeast culture), a combination of both /h/d. 
A similar trend was observed by, Gomez-Alarcon et al., (1990), Oellermann et al., 
(1990), Sievert and Shaver (1993a and b), Higginbotham et al., (1994), Varel and 
Kreikemeier (1994a and b), Miranda et al., (1996), Yoon and Stern (1996) with 
cows, Frumholtz et al., (1989) in an in vitro experiment. Judkins and Stobart (1988) 
and Newbold et aL, (1992) with sheep, noted that, the addition of AO did not affect or 
caused a small change in ruminal pH. 
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Caton et al., (1993) noted that, ruminal ammonia was not affected by 

supplementation, when grazed steers predominately smooth brome pasture with 0 or 2 

g AO / h / d. Wiedmeier et al., (1987) observed that, ruminal NH 3-N was unaffected 

by treatment, when fed Holstein cows on diet containing 50 % concentrate without or 

with 2.63 g AO / h /d. Firkins et al., (1990) observed that, ruminal NH 3-N 

concentration was not affected when, fed Holstein heifers diets containing 5 % animal-

vegetable fat, 7.5 g Amaferm Micro-Mix (Aspergillus oryzae fermentation extract and 

yeast culture, a combination of both) /h/d. Gomez-Alarcon et al., (1990) reported that, 

rumen ammonia were not affected by AO, but it was relatively higher for all 

treatments, when they fed Holstein cows on 2:1 and 1:2 concentrate to forage without 

or with 3 g AO /h/d. The ruminal ammonia values were 20.6 and 35.1 (mg/dl) for low 

forage diet and 22.6 and 25.4 (mg/dl) for high forage diet, respectively. A similar trend 

was observed by, Oellermann et al., (1990) who indicated that, ruminal NH 3-N 

concentration of Holstein cows fed on AO was similar to that of the control. Moreover, 

Sievert and Shaver (1993a) found that, addition of AO at level 0 or 3 g / h /d to diets 

varying in nonfiber percentage did not affect ruminal NH 3-N concentration. Similar 
results were obtained by, Sievert and Shaver (1993b). 

Studies conducted by, Higginbotham et al., (1994), Varel and Kreikemeier 

(1994a), Varel and Kreikemeier (1994b) and Yoon and Stern (1996) on cows and 
Judkins and Stobart (1988) on wether lambs indicated that, ruminal NH 3-N 
concentrations were insignificantly decreased or were not affected by AO 
supplementation. 

2.5.2.2.Gustor XXI: 

2.5.2.2.1.Malic acid: 

Callaway and Martin (1996) found that, ammonia-N levels were significantly 

increased with addition of DL-malate, when carried out a trial in vitro fermentation of 

cracked corn by mixed ruminal microorganisms to study the effect of DL-malate (0, 4, 

8 or 12 mM) on ruminal NH 3-N. They collected ruminal fluid from a steer fed diets 
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contained 36.3 kg wheat silage and 4.5 kg of concentrate supplement once daily. NH 3- 
N values were 31.2, 38.5, 45.0 and 39.7 (mg/L), respectively. 

Martin and Streeter (1995) studied the effect of DL-malate (0, 4, 8 and 12 

mM) on the in vitro on mixed ruminal microorganism fermentation of soluble starch or 

cracked corn. Ruminal fluid was collected from a steer fed 6.8 kg of forage and 2.3 kg 

of concentrate supplement once daily. They reported that, no treatment effects were 

observed for NH 3-N in the absence of added substrates, however, when soluble starch 

was the substrate N1-1 3-N were increased significantly by 12 mM DL-malate. Also, 

when mixed ruminal microorganisms were incubated with cracked corn, DL-malate 

treatment had little effect on NH 3-N. 

Kung et al., (1982) observed that, no differences among treatments were shown 
for ruminal NH 3-N in all traits. when fed Holstein cows on 0, 70, 105 or 140 g of 

malic acid /h /d. 

2.5.2.2.2.Yeast culture (Saccharomyces cerevisiae): 

Reduction of rumen ammonia concentration have been reported by 20 to 34 % 

associated with decreased protein degradation appear to be related to increased 

ammonia utilization by microorganisms in the digestive tract and improved 

digestibility (Dawson, 1988; Harrison et al., 1988; and Edwards, 1991). 

Sommart et al., (1993) found that, the addition of yeast culture significantly 
increased NH 3-N, when fed 24 heifers on rice straw based-diets without or with 10 g 

yeast (Yea-sacc 1026)/h/d. Miranda et al., (1996) reported that, the NH 3-N 
concentration at 3 hrs. post feeding was significantly higher for Saccharomyces 
cerevisiae (SC) treatment, when fed Holstein heifers on two NDF levels (27 and 37 %) 
and combination with SC (0 or 10 g/h/d). Values were 15.0 and 19.15 mg /dl, 
respectively. Roa et al.,(1997) studied the effect of fiber source (alfalfa hay, coffee 
hull and corn stover) with or without yeast culture (Saccharomyces cerevisiae). They 
observed that, addition of yeast culture increased significantly ruminal NH 3-N 
concentration (mg per 100 ml) for alfalfa hay (36.3 vs. 27.7 %), coffee hull (36.4 vs. 
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26.9 %) and corn stolk (36.5 vs. 28.2 %). Also, Hanafy, (1997) and Salem et al., 

(2002) observed that, addition of YC tended to cause higher concentration of NH 3-N in 

sheep. 

On the other hand, Strzeteleski et al., (1996) reported that, ammonia nitrogen 

concentration decreased, when Yea-sacc was included in the diet of young bulls. 

Similar results were obtained by, Vaneeta-Koul et al., (1998) in buffalo calves. 

Harrison et al., (1988), Erasmus et al., (1992) and Kamra et al., (2002), observed a 

significant lower concentration of NH 3-N in the rumen liquor of YC fed group. Piva et 

al., (1993) noted that, cows fed 10 g YC /d tended to have lower ruminal ammonia 

than unsupplemented group. NN 3-N values were 18.5 and 16.0 mg/dl for 0 and 10 g 

YC / d, respectively. A similar trend was observed by, Abd El-Ghani et al., (1995), 

El-Badawi et al., (1998), Gado et al., (1998) and Fayed, (2001) in sheep and goats. 

Adams et al., (1981) concluded that, the rumen ammonia nitrogen 

concentrations were not affected by treatment, when fed Hereford steers on 50 % 

concentrate: 50 % roughage diet (control) or on control diet plus (1.85 %) viable YC, 

2.5 % NaHCO 3 , 5.0 % NaHCO 3  or 33 ppm monensin on liquid dilution rate. 

Mutsvangwa et aL, (1992) reported that, rumen ammonia concentrations were not 

affected by treatment, when fed bulls on barley-based diet (barley 783, soybean 

oilmeal 150, molasses 50 and mineral/vitamin supplement 17 kg/ton) alone or 

containing Saccharomyces cerevisiae YC (Yea-sacc) 1.5 kg/t. A similar result was 

obtained by, Zinn and Borquez (1993), when fed 12 Holstein steers on YC 

supplement (0 or 10 g Yea-sacc/d). Mir and Mir (1994) showed that, the differences 

between steers receiving YC or control were not significant for ammonia 

concentrations in the rumen, when added live yeast at level of 0 and 10 g /steer/d. 

Khattab et al., (1997a) found no effect for Lacto-sacc on ruminal ammonia, when fed 

buffalo calves on 0 and 10 g Lacto-sacc /h/d on three consecutive days at the 

beginning of the experiment. Abdel-Khalek et al., (2000) found that, NH 3-N 

concentration was not affected, when fed suckling Friesian calves on whole milk or 

whole milk with 5 g Lacto-sacc/h/d. Wiedmeier et al., (1987) found that, the ruminal 

NH 3-N was unaffected by treatment, when fed Holstein cows on basal diet contained 
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50 % concentrate with 0 or 90 g YC /d. A similar trend was observed by, Kobayashi 
et al., (1995). Yoon and Stern (1996), reported that, ruminal ammonia N 
concentration was similar among treatments, when fed dairy cows on basal diet 
without or with 52 g yeast /h/d. Putnam et al., (1997) found that, YC had no effect on 
ruminal ammonia, when fed Holstein cows on YC in rate of 0 and 10 g /d. Doreau 
and Jouany (1998) reported that, addition of 50 g/d premix containing 0.5 g of SC (6 
X 10g  CFU/g of premix) in dairy cows, had no significant effect on ammonia-N 
concentration. 

El-Mekass (2002) in lactating Friesian cows and Chademana and Offer 
(1990), Andrighetto et al., (1993), Angeles et al., (1998), Jouany et al., (1998), 
Corona et al., (1999), El-Waziry et al., (2000), Salem et al., (2000), El-Talty et al., 
(2001) and Khattab et al., (2003) in sheep found that, the yeast culture addition 
decreased insignificantly ruminal NH 3-N or it was not affected by YC addition. 

2.5.3.Ruminal total volatile fatty acids: 

The volatile fatty acids (VFA's) are the building blocks for the protein, fat and 

vitamins synthesis are necessary to allow the increase of weight gains and feed 
efficiency, (Maynard et al., 1979). Some of these VFA's are essential to the 

maintenance of healthy rumen epithelium (absorptive surface) and rumen motility. 

Further, up to 70 % of the energy required by the lactating cow is supplied by VFA's, 
(Abdel-Samee et al., 1996). 

VFA's can supply the animal host with 50 and 85 % of the utilizable ME and 
basal metabolic rate, respectively (Church, 1988). Increased intake raised the TVFA's 
concentration in the rumen. They were increased up till 3 hrs. after feeding and then 
decreased (Fenner et al., 1967). 
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2.5.3.1Aspergillus oryzae (Bospro): 

Bospro including Aspergillus, helps the gut microflora to grow and alter the 

rumen microflora to favour the increases of VFA production (Akin and Borneman, 

1989 and Pet-Ag., 1993). 

Beharka et al., (1991) observed that,, calves supplemented with moderate or 

high levels of AO was trended to have higher total VFA concentrations after week 4 

than those of control. Similar results were obtained by, Chiquette (1995) who reported 

that, the total VFA's were significantly higher by AO supplementation. Varel and 

Kreikemeier (1994b) found that, the total ruminal VFA concentrations were 

significantly higher with level 27 g of Aspergillus oryzae fermentation extract (AO) 

/h/d, when fed non pregnant beef cows on bromegrass hay with 0, 3, 9 or 27 g AO 

/h/d. Samy et al., (1994) observed that, the TVFA's were elevated significantly by 

Bospro (Aspergillus fermentation extract) supplementation. A similar trend was 

observed by, Frumholtz et al., (1989). 

Arambel and Wiedmeier (1986) noted no alteration in total VFA 

concentration as a result of adding fungal cultures to dairy heifer diets. A similar trend 

was observed by, Firkins et al., (1990), when fed Holstein heifers cn .1;,;ta  . ; ,, 6 

5 % animal — vegetable fat, 7.5 g Amaferm MicroMix (Aspergillus oryzae 

fermentation extract and yeast culture, a combination of both /h/d). Caton et al., 

(1993) found that, the total VFA concentration was not affected by supplementation of 

AO, when grazed steers predominantly smooth brome pasture without or with 2 g AO 

/ h / d. Values were 94.3 and 92.3 (mM), respectively. Wiedmeier et al., (1987) and 

Humphry et al., (2002) reported that, ruminal total VFA concentrations did not differ 

between supplements (0 and 2 g AO / cow / d). Gomez-Alarcon et al., (1990) found 

that, the total VFA was not affected by AO, when fed Holstein cows on diets 

contained low or high forage without or with 3 g AO / h /d. Total VFA values were 

84.2, 90.8, 72.7 and 78.1 (mM), respectively. Sievert and Shaver (1993a) reported 

that, the VFA concentrations were unaffected by AO supplementation. Sievert and 

Shaver (1993b) observed that, total VFA concentrations were similar for all 
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treatments, when fed Holstein cows on 42 % or 35 % nonfiber carbohydrate and 0 or 3 

g AO /h/d. The same trend was observed by, Higginbotham et al., (1994), Varel and 

Kreikemeier (1994a), Yoon and Stern (1996) and Jeong et aL, (1998) with cows and 

Judkins and Stobart (1988) and Newbold et al., (1992) with sheep. 

2.5.3.2.Gustor XXI: 

2.5.3.2.1.Malic acid: 

Kung et al., (1982) concluded that, the total VFAs increased significantly with 

malic acid, when fed steers on 0, 100 or 200 mg / kg body weight of malic acid. 

Values were 9.22, 9.68 and 10.47 (mmoles / 100 ml), respectively. Martin and 

Streeter (1995) observed that, total VFA concentrations increased significantly as the 

concentration of malic acid increased, when they added different concentrations of 

DL-malate (0, 4. 8 and 12 mM). 

On the other hand, Streeter et al., (1994) observed that, malate addition caused 

linearly significant decrease in total VFA, when fed steers on 80 % rolled grain (75 % 

corn: 25 % wheat) diet twice daily with infused DL-malate into the rumen on two 

consecutive days in 500 mL of phosphate buffer to provide a 0, 26.8, 53.6 or 80.5 g 

malate / d. Martin et al., (1999) reported that, added levels of DL-malate (0, 27, 54 or 

80 g / h / d) with 50 ml of phosphate buffer were linearly decreased total VFA's, when 

fed steers ration contained 80 % rolled grain (75 % corn : 25 % wheat), the values 

were 157.9, 152.5, 152.3 and 147.7 (mM), respectively. 

Shen et al., (1995) reported that, there were no effect on ruminal VFA's for 

steers fed on 0 or 80 g malic acid / head / day. Callaway and Martin (1996) reported 

that, concentrations of total VFA were numerically increased by DL-malate addition, 

when DL-malate was added at levels of 0, 4, 8 or 12 mM on the in vitro fermentation 

of cracked corn by mixed ruminal microorganisms with ruminal fluid collected from 

steer fed 36.3kg of wheat silage and 4.5 kg of concentrate. Total VFA concentrations 

were 101.7, 106.9, 106.8 and 112.1 mM, respectively. Montano et al., (1999) found 
that, there were no differences between treatments, when fed steers on high grain 
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finishing diets supplemented with malic acid (80 g / d). Values were 70.5, 72.1, 79.5, 

73.8 and 84.7 (mmol) for control and 73.3, 82.1, 84.1, 85.3 and 86.1 (mmol) for 

treated group at 1, 2, 3, 5 and 7 hrs. after feeding, respectively. 

2.5.3.2.2.Yeast culture (Saccharomyces cerevisiae): 

Sommart et al., (1993) reported that, addition of YC increased significantly 

total VFA concentrations with heifers. Hanafy (1997) observed that, the addition 

resulted in a significant increase in the concentration of total VFA's. Abdel-Khalek et 

a/., (2000) found a significant increase in VFA concentration by about 7.9 % as 

compared to control, when fed suckling Friesian calves on whole milk with 0 or 5 g 

Lacto-sacc/h/d. A similar trend was observed by, Mehany (2000). Andrighetto et al., 

(1993) observed that, the total VFA's concentrations increased significantly in the 

treated groups as compared to control group, when fed 12 sheep on a high concentrate 

diet with 0, 20 or 40 g YC / d. Arcos-Garcia et al., (2000) and Salem et al., (2002) 

reported that, the total VFA concentration in sheep was significantly greater with yeast 

cultures than in control group. 

On the contrary, El-Tally et al., (2001) fed 25 growing male Baladi goats on a 

concentrate mixture to cover 60 % of total requirements. The control group (1) was fed 

hay ad lib. groups 2 and 3 were offered the treated bagasse without or with 2 g yeast / 

h / d, respectively and groups (4) and (5) were offered the treated rice straw without or 

with 2 g yeast / h / d. They observed that, the TVFA's significantly decreased by yeast 

addition in (3) and (5) as compared with those (2) and (4), respectively. 

Adams et at., (1981) found that, total ruminal concentrations of VFA were not 

affected by treatment, when fed Hereford steers on 50 % concentrate: 50 % roughage 

diet (control) and on this control diet plus 1.85 % viable YC, 2.5 % NaHCO 3, 5.0 % 

NaHCO3  or 33 ppm monensin on liquid dilution rate. Mutsvangwa et a/.., (1992) fed 

Limousin x British Friesian bulls on 0 or 1.5 kg yeast (Saccharomyces cerevisiae) 

(SC) / ton. They did not observe any significant effects of treatment on total VFA's. 

Plata et al., (1993) reported that, the concentration of TVFA in Holstein steers was not 

Review of literature -33- 



affected by YC. A similar trend was observed by, Zelenak et at., (1994), Kobayashi 
et al., (1995) and Newbold et al., (1995). El-Hassan et al., (1996) observed that, no 
significant effects were detected in ruminal VFA's concentration with Limousin x 

Friesian bulls, when they used YC by level of 1.5 g / kg diet. Similar result was 
obtained by, Strzeteleski et al., (1996) using young bulls. Khattab et al., (1997a) 
found that, there were no effect for LS on total VFA's, when fed buffalo calves on 0 or 

10 g LS / h / d on three consecutive days at beginning of the experiment. A similar 

trend was observed by, Kamra et al., (2002), when fed crossbred cattle calves on 0 or 
10 ml of yeast cell suspension containing 5 x 109  cells / ml of SC /h/d. 

El-Waziry et al., (2000), Salem et al., (2000) and Fayed (2001) with sheep and 
goats and Higginbotham et al., (2001) and El-Mekass (2002) with lactating Friesian 

cows observed that, the ruminal VFA's concentrations was not altered or increased 

insignificantly with yeast addition. 

2.6.Effect of Feed Additives on Blood Parameters: 

2.6.1.Total protein: 

In ruminants generally and growing calves in particular, the values of plasma 

protein can be used as an index to evaluate the ruminant nutrition when fed both 

adequate and low levels of CP. Total protein level in blood serum could be considered 
as a reliable index reflecting the health and performance characteristics of the animal, 
(Kumar et al., 1980). 

2.6.1.1Aspergillus oryzae (Bospro): 

Bospro supplement caused a significant increase of thyroxine hormone (El-
Maghawry et al., 1993 and Abdel-Samee et at, 1996), which in turn stimulates the 
protein synthesis as reported by, Habeeb et aL, (1989). 

EI-Sheikh et al., (1995) reported that supplementation with Bospro 
(Aspergillus fermentation extract, 30 g /h/d for 45 d) to buffaloes suffering from 
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alopecia, rough coat, reduction of milk yield and smooth inactive ovaries corrected 

total serum protein values towards the normal levels. Values were 7.79 and 8.43 mg% 

before and after supplementation, respectively. A similar trend was observed by, 

Abdel-Samee et al., (1996) with lactating cows fed on 0 and 30 g Bospro /head/day 

for 28 days in the summer. They found a significant increase in serum total protein by 

about 9.6 % for supplemented group as compared with control. Values were 6.9 and 

7.2 g / dl, respectively. Samy et al., (1994) observed that the total serum protein was 

increased significantly in supplemented group by Bospro (Aspergillus fermentation 

extract), when they fed lambs on 0 or 3 g of Bospro /head/day for 45 days. The values 

were 6.39 and 6.81 mg %, respectively. 

El-Maghawry et al., (1993) found that, Bospro (Aspergillus fermentation 

extract) significantly increased the serum total protein of weaned New Zealand White 

rabbits fed on 2.5 g Bospro / kg feed from 5 to 12 weeks of age. 

Jouany et al., (1998) fed defaunated and refaunated sheep on mixed diet 

composed of hay (600 g), barley (600 g) and soybean meal (150 g) without or with 3 g 

of AO /h/d. They found that AO had no significant effect on blood total protein. 

2.6.1.2.Gustor XXI: 

2.6.1.2.1.Malic acid: 

Sanson and Stallcup (1984) reported that supplementing the diet of Holstein 

bull calves with 27.2 g of malate per day had little effect on serum total protein. 

2.6.1.2.2.Yeast culture (Saccharomyces cerevisiae): 

Mehany (2000) found that total protein in Friesian calves significantly 

increased by LS supplementation (10 g /h/d) as compared with control groups, while 

it significantly decreased with yeast addition (10 g /h/d) as compared with control 

groups. El-Ashry et al., (2001b) fed growing buffalo calves on basal ration without 

additives (T 1 ), basal ration with 5 g live dried Baker's yeast (LDY) / calf / day (T2) or 
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basal ration with 40 g yeast culture / calf / day (T3). They reported that yeast culture 

inclusion in the rations increased plasma total protein significantly and LDY inclusion 

tended to increase plasma total protein but insignificantly. Values were 5.26, 5.36 and 
5.89 g / dl, respectively. Abdel-Khalek et al., (2000) fed suckling Friesian calves on 
whole milk with 0 or 5 g LS /h/d. They found that LS addition significantly improved 

plasma total protein by about 4.5 % as compared with control. Values were 7.81 and 
8.16 g / dl, respectively. Yousef et al., (1996) divided 27 lactating buffaloes into three 
similar groups. The first group was used as a winter group (W) and the other groups 

were used as summer groups. The first group (S 1 ) was compared with the winter 
group, while the second summer group (S2) was supplemented with 15 g /h/d of dried 
live yeast (Saccharomyces cerevisiae, SC) for 3 months. They detected a significant 
increase in plasma total protein for supplemented group (S I ) as compared with (S 1 ). 
Values were 83.1, 68.7 and 77.6 g /1, respectively. 

Abo El-Nor and Kholif (1998) with lactating buffaloes fed on diet consisted of 
30 % berseem hay and 70 % concentrate feed mixture with 0, 7.5 or 15 g YC / head / 

day, observed an increase in serum TP of the treatments received YC compared with 
control. The same results were obtained by, El-Ashry et al., (2001a). They concluded 
that Yea-sacc (YS) (10 g /h/d) supplemented group had a significant higher serum total 

protein than control, while, LS (10 g h/d) and BY (10 g h/d) supplemented groups had 

insignificantly higher values than control. Values were 6.64, 7.32, 6.98 and 7.09 g/dl, 
respectively. 

On the other hand, Gado et al., (1998) fed growing Egyptian male goats on dry 
yeast culture (YC) containing 10 9  cells of Saccharomyces cerevisiae per gram mixed 
with ground concentrates mixture (CM) at level of 0, 1 and 2 g /kg (CM). They 

reported that, the YC supplementation recorded significantly lower concentration of 
blood plasma total protein as compared with control group. 

Khattab et al., (1997a) observed that, blood serum total protein of buffalo male 
calves did not differ significantly between the control and LS treated group (three 

polus of 10 g on three consecutive days at the beginning of the experiment). The 
values were 9.46 and 9.76(g/1 00m1), respectively. Ragheb et al., (2003) reported that, 
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the level of serum total proteins did not differ significantly between groups, when fed 

weaned Friesian calves on 0 or 2 kg LS / ton concentrate. Values were 7.77 and 7.62 

(g / dl), respectively. Lesmeister et al., (2004) noted that, no treatment differences 

were observed for plasma total protein, when YC was added to a texturized calf starter 

at 0, 1 or 2% of dry matter. Piva et al., (1993) reported that, blood plasma total 

proteins were not affected adversely by dietary added YC in dairy cows. Kar et A, 

(1994b) fed Murrah buffaloes on concentrates (14.5 % DCP, 71 % TDN) green 

sorghum, maize and dry wheat straw with or without 10 g YC /head/day. They found 

no significant differences between treatments in plasma protein. 

2.6.2.Albumin: 

Albumin is affected more readily than globulin by nutritional factors, e.g., 

restricted protein intake because of their different functions, metabolism and sites of 

origin (Cornelius, 1970). Plasma albumin and globulin are subjected to different 

influences and their concentrations may therefore vary independently from one to 

another. Coles (1974), stated that, blood plasma albumin from normal animals 

constitutes 40 to 60 % of the total serum protein concentration. The same author stated 

in general that mean concentration of the albumin would depend upon the species of 

animal and other factors. 

Blood serum protein consist mainly of albumins and globulins. They are the 

most available groups of proteins and having a wide variety of biological functions. 

The main role of albumin in blood is to act as a buffer and assist in ion transport and in 

particular those water insoluble vitamins and co-factors, (Erwin, 1960). 

Normal albumin value is an indicative to the liver status of the animal (Nadim 

and Soliman, 1966). 
The major causes for abnormal decrease in plasma albumin (hypoalbuminemia) 

may be occurred as follows : 

1. Excessive loss (in urine, ascetic fluid, inflammatory exulates, etc...). 

2. Inadequate protein supple (dietary protein restriction, vomiting diarrhea, etc...). 
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3. Impaired synthesis (liver dysfunction, chronic infection, sever anemia, cache \ la, 
etc...). 

4. Sudden plasma dilution (following sudden recovery from dehydration, as with 

intravenous salt solution in diabetic comma, infantile diarrhea, etc...). If the 

plasma albumin concentration falls to sufficiently low level, edema may occur 

(Cornelius, 1960). 

2.6.2.1.Aspergillus oryzae (Bospro): 

Abdel-Samee et al., (1996) observed a significant increase in serum albumin 
by about 7 % with supplemented group with Bospro (Aspergillus fermentation extract) 
as compared with control. Values were 3.6 and 3.8 (g/dl), respectively. El-Maghawry 
et al., (1993) reported that, Bospro supplemented at the level of 2.5 g / kg ration 
significantly increased albumin of serum as compared with control diet. 

Jouany et al., (1998) indicated that, AO had no significant effect on blood 
albumin, when they fed defaunated and refaunated sheep on mixed diet composed of 

hay (600 g), barley (600 g) and soybean meal (150 g) without or with 3 g AO /d. 

2.6.2.2.Gustor XXI: 

2.6.2.2.1.Yeast culture (Saccharomyces cerevisiae): 

Abdel-Khalek et al., (2000) reported that LS addition improved significantly 
plasma albumin compared with those of the control calves. Yousef et al., (1996) found 
significant increase in plasma albumin with addition of dried live yeast 
(Saccharomyces cerevisiae) (SC) as compared with control group in lactating 
buffaloes. Abo El-Nor and Kholif (1998) reported that, serum albumin was 
significantly increased with Yea-sacc treatment groups compared with the control 
group in lactating buffaloes. El-Ashry et al., (2003) found that, addition of 
Saccharomyces increased significantly serum albumin than control, when they fed 

Barki weaning male lambs on 0 or 5 g SC /h/d. Values were 4.31 and 4.45 (g / 100 
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ml), respectively. 

On the contrary, Ragheb et al., (2003) found a significant decrease in 

concentration of serum albumin as compared with control group, when they fed 

weaned Friesian calves on diet without or with 2 kg LS / ton concentrate. Gado et al., 

(1998) fed growing Egyptian male goats on dry yeast culture (YC) containing 108  cells 

of Saccharomyces cerevisiae per gram was mixed with ground concentrate mixture 

(CM) at 0, 1 and 2 g / kg CM. They observed that blood plasma albumin concentration 

of YC supplemented group was significantly lower as compared with control group. 

Mehany (2000) reported that, LS addition had no significant effect on serum 

albumin concentration, while there was a significant decrease in serum albumin with 

yeast addition as compared with control groups in Friesian calves. Similar results were 

obtained by El-Ashry et al., (2001b) with growing buffalo calves. They concluded 

that, plasma albumin significantly decreased with YC, also, it decreased but 

insignificantly with live dried yeast supplementation relative to the control. El-Ashry 

et al., (2001a) reported that, Yea-sacc (YC) and Lacto-sacc (LS) supplemented groups 

had significantly higher serum albumin than control, while, Baker's yeast (BY) 

supplemented groups recorded insignificant higher levels than control in lactating 

buffaloes. Also, Nagah, (2002) with growing lambs observed that, YC significantly 

increased serum albumin than control, while, LS had insignificantly higher values than 

control. 

Khattab et aL, (1997a) observed that, blood serum albumin did not differ 

significantly between the control and LS treated groups in buffaloes calves. Values 

were 3.57 and 3.45 (g/ 100 ml), respectively. Piva et al., (1993) found that, blood 

plasma albumin was not adversely affected by added dietary YC. 

2.6.3.Globulin: 

The whole albumin and most of globulins are formed intrahepatically. 

meanwhile, partial globulin formation happens extrahepatically, (Sorenson, 1982). 
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2.6.3.1.Aspergillus oryzae (Bospro): 

Abdel-Samee et al., (1996) fed lactating cows on 0 or 30 g Bospro (Aspergillus 

fermentation extract) / h / d for 28 days in the summer. They found a significant 

increase in serum globulin in supplemented group as compared with control. Values 

were 3.3 and 3.7 (g / dl), respectively. 

El-Maghawry et al., (1993) observed that, serum globulin was not affected by 

Bospro (Aspergillus fermentation extract) supplementation, when they fed weaned 

New Zealand White rabbits on 0, 1.5 and 2.5 g Bospro / kg feed during the 

experimental period (5 — 12 weeds of age). 

2.6.3.2.Gustor XXI: 

2.6.3.2.1.Yeast culture (Saccharomyces cerevisiae): 

EI-Ashry et al., (2001b) fed growing buffalo calves on basal ration (T i ), basal 

ration + 5 g live dried baker's yeast / calf / day (T2) or basal ration + 40 g YC / calf / 

day (T3). They indicated that, YC inclusion in the rations increased significantly 

plasma globulin concentration relative to live dried yeast or the control groups. Values 

were 1.99, 2.23 and 2.78 (g / dl), respectively. El-Ashry et al., (2003) found that, 

addition of Saccharomyces cerevisiae (SC) increased significantly serum globulin than 

control, when fed Barki weaning male lambs on 0 or 5 g SC / head / day. 

Khattab et al., (1997a) indicated that, blood serum globulin did not differ 

significantly between the control and LS treated groups, when they fed buffalo male 

calves a control ration in addition to three polus of LS (10 g) on three consecutive days 

at the beginning of the experiment. A similar trend was observed by, Abdel-Khalek et 
al., (2000) who fed suckling Friesian calves on whole milk with 0 or 5 g LS / h/d. 

Values were 3.80 and 3.89 (g / dl), respectively. Ragheb et al., (2003) fed weaned 

Friesian calves on 0 or 2 kg LS / ton concentrate. They reported that, level of serum 

globulin did not differ significantly between both groups. Values were 3.68 and 3.75 

(g / dl), respectively. In addition, Piva et al., (1993) found that, blood plasma globulin 
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was not adversely affected by dietary YC. Abo El-Nor and Kholif (1998) found an 

insignificant increase in serum globulin by YC supplementation, when they fed 

lactating buffaloes on diet consisted of 30% berseem hay and 70 % concentrate feed 

mixture with 0, 7.5 or 15 g Yea-sacc daily. 

2.6.4.Urea-N: 

It is well scientific known that urea is considered the final major metabolic 

product of amino acids catabolism in mammals. Urea formation is almost entirely 

limited to the liver (Cocimano and Leng, 1967). In ruminants, urea that enters blood 

pod is synthesized by liver from ammonia absorbed from the gastrointestinal tract to 

blood circulation and from the deamination processes of amino nitrogen breakdown. 

2.6.4.1.Aspergillus oryzae (Bospro): 

Abdel-Samee et al., (1996) observed a significant increase in serum urea-N in 

supplemented group as compared with control, when they fed lactating cows on 0 and 

30 g Bospro / head / day for 28 days in the summer. Values were 15.7 and 17.6 (mg / 

dl), respectively. Also, Samy et al., (1994) fed lambs on 0 or 3 g Bospro (Aspergillus 

fermentation extract) / head / day for 45 days. They found that, serum urea nitrogen 

was increased significantly by Bospro supplementation. Values were 20.8 and 24.9 mg 

%, respectively. 

On the contrary, Higginbotham et al., (1993) reported that, plasma urea-N was 

lower than control cows (13.4 vs. 18.1 mg %), when Holstein cows in midlactation 

were fed on diet consisted of lucern silage, lucem hay, maize silage, rolled barley, 

whole cottonseed, beet pulp, liquid supplement and protein-mineral mix without or 

with (3 g AO + 136 g rice mill by product /h/d). 

Higginbotham et al., (1994) fed Holstein cows in early lactation on 0 or 3 g 

AO extract in combination with 56 g YC /h/d for 130 days. They noted that, serum 

urea-N was unaffected by treatment. Newbold et al., (1992) fed sheep on diet 
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consisted of grass hay supplemented with 30 % or 70 % barley with 0 or 2 g 

Aspergillus oryzae fermentation extract (AO) /h/d. They reported that, the effect of AO 
was not significant on plasma concentration of urea-N. Jouany et al., (1998) fed 

defaunated and refaunated sheep on mixed diet composed of hay (600 g), barley (600 

g) and soybean meal (150 g) without or with AO (3 g /d). They found that, AO had no 

significant effect on blood urea-N. A similar trend was observed by, El-Maghawry et 
al., (1993) when thy fed weaned New Zealand White rabbits on 0, 1.5 and 2.5 g 
Bospro (Aspergillus fermentation extract) / kg feed during the experimental period (5 —

12 weeks of age). Values were 19.6, 19.4 and 20.2 (mg / dl), respectively. 

2.6.4.2.Gustor XXI: 

2.6.4.2.1.Malic acid: 

Sanson and Stallcup (1984) reported that, supplementing the diets of Holstein 

bull calves with 27.2 g of malate per day had little effect on blood serum urea-N. 
Kung et al., (1982) fed steers on 0, 100 or 200 mg / kg body weight of malic acid per 

day. They found no differences among treatments in plasma urea-N. Martin et al., 
(1999) fed beef heifers and steers on diets contained 90 % concentrate without or with 

90.8 g DL-malate /h/d. They observed that, plasma urea-N was not affected by diets. 

Values were 10.3 and 9.8 mg / dl after 26 day and 13.8 and 14.1 mg / dl after 112 
days, respectively. 

2.6.4.2.2.Yeast culture (Saccharomyces cerevisiae): 

Sommart et al., (1993) fed 24 heifers on rice straw based-diets without or with 

10 g yeast culture (Yea-sacc 1026) /h/d. They found that, addition of yeast culture 

tended to increase blood urea nitrogen. El-Ashry et al., (2001a) showed that, Yea-sacc 
supplementation increased significantly urea-N in blood serum followed by baker's 

yeast as compared with the control, but urea-N was not affected by LS addition. 
Ragheb et al., (2003) observed a significant increase in concentration of urea-N in 
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blood serum of supplemented group as compared with control group, when they fed 

weaned Friesian calves on 0 or 2 kg LS / ton concentrate. Values were 39.9 and 43.38 

(mg / dl), respectively. Abo El-Nor and Kholif (1998) observed an increase in serum 

urea of Yea-sacc treated groups compared with the control group in lactating 

buffaloes. A similar trend was observed by, El-Badawi et al., (1998) in lactating 

goats. 

On the contrary, Abdel-Khalek et al., (2000) reported that, plasma urea-N 

decreased significantly due to LS supplementation, when they fed two similar groups 

of Friesian calves during the suckling period on 0 or 5 g Lacto-sacc / h / d. Values 

were 5.69 and 4.59 (mg / dl), respectively. Also, Mehany (2000) indicated that, 

addition of yeast significantly decreased serum urea-N as compared with control 

groups. 

Quigley et al., (1992) observed that, blood plasma urea-N did not differ among 

control and treated groups, when fed young Holstein calves on starter without or with 

0.2 % yeast (Saccharomyces cerevisiae). Values were 9.95 and 7.97 (mg / dl), 

respectively. The same trend was observed by, Ibrahim et al., (1997) when they fed 

newly born male and female Friesian calves on control diet without or with 5 g LS /h/d 

or with 5 g BY /h/d. Also, EI-Ashry et al., (2001b) reported that, there was an 

insignificantly increase in urea-N concentration relative to the control group, when 

they fed growing buffalo calves on basal ration with 0 or 5 g YC /h/d. Values were 

46.25 and 51.92 (mg / dl), respectively. Quionez et al., (1988) found that, blood urea-

N in dairy cows was not affected, when they received 0 or 10 g YC /h/d. A similar 

trend was observed by, Wohlt et al., (1991). Piva et al., (1993) found that, blood 

plasma urea-N was not adversely affected by added dietary YC. Kobayashi et al., 

(1995) observed that, plasma urea-N was unchanged, when Holstein cows were fed on 

a diet consisted of 50 % maize silage and 50 % concentrate without or with YC. The 

same results were obtained by, Higginbotham et al., (2001). 

El-Mekass (2002) found that, Baker's Yeast addition insignificantly decreased 

serum urea-N in lactating Friesian cows. Fayed (2001) observed a non significant 

increase in serum urea-N with YC supplementation. Nagah, (2002) found nearly 
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similar serum urea-N values for the control, Yea-sacc and Lacto-sacc treated groups. 
Salem et al., (2002) observed non significant differences in plasma urea-N among 
treatments, when fed local male lambs aged 8 — 9 months for 120 days on 0 or 4 g YC 
/h/d. 

2.7.Effect of Feed Additives on Growth performance: 

Growth promoting activity may be related to increase propionate formation 

which provide more metabolizable energy to the animal and the protein sparing effects 
of propionate (Leng et al., 1967) and the ability of propionate to stimulate body 
protein synthesis (Potter et al., 1968). 

2.7.1.Aspergillus oryzae (Bospro): 

Dhuyvetter et al., (1996) reported that, the average daily gain (ADG) was 

improved for supplemented group as compared with the control, when they fed 

Charolais crossbred heifers on high forage grower diets without or with 2 g 
Aspergillus oryzae fermentation extract (AO) (Amaferm) / head / day. Samy et al., 
(1994) found that, the ADG and the total gain were increased, when they fed lambs on 
0 or 3 g Bospro (Aspergillus fermentation extract) /h/d for 45 days. Similar results 
were obtained by, El-Maghawry et al., (1993), they observed that New Zealand White 

rabbits received the ration contained on 2.5 g Bospro / kg concentrate from 5 to 12 

weeks of age had significantly higher daily weight gain as compared to those fed the 
control diet. 

Rush et al., (1994) fed crossbred yearling steers on control diet and yucca 

extract, without or with AO 45 g /h/d. They found that, addition of AO did not 

improve the daily gain. The ADG values were 1.02, 1.14 and 1.04 kg/d, respectively. 
Shamsudin et al., (1994) observed that, feeding Bospro (Aspergillus fermentation 
extract) at levels of 0, 0.15, 0.30 or 0.45% DM diet had no effect on ADG values. 

Weight gains were in the range of 0.56 — 0.71 kg/d. Kumar and Kurar (1999) 
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observed no significant effect for AO addition in the ration of Murrah buffalo calves 

on their growth rate. Also, Beharka et al., (1991) fed neonatal Holstein heifers on 0, 

0.5, 1 or 3 g (Amaferm) AO /h/d. They reported that, weight gain was not affected by 

Amaferm supplementation. Kellems et aL, (1990) fed lactating cows on basal diet 

with 0 or 3 g AO /h/d. They found that, there was no significant increase in live weight 

gain compared with the control group. In addition, Gomez-Alarcon et al., (1991) 

observed that, AO supplementation had no significant effect on body weight gains, 

when they supplemented mid lactation and early lactation cows on 90 g/d of ground 

sorghum (control) or 3g AO + 87g of ground sorghum daily. Similar results were 

obtained by, Denigan et al., (1992) who reported that, there was no significant 

increase in live weight gain of dairy cows fed AO at levels of 0, 1.5, 3 and 6 g/d. 

Similarly, Herring and Halford (1990), Abou Ammou and El-Hossieny (1999) and 

Khinizy, (1999) found that, the average daily gain was not affected or increased 

insignificantly with Bospro (Aspergillus fermentation extract) supplementation. 

2.7.2.Gustor XXI: 

2.7.2.1.Malic acid: 

Sanson and Stallcup (1984) reported that, supplemental feeding of malate to 

Holstein bull calves at level of 27.2 g /hid improved ADG. Martin et al., (1999) fed 

33 crossbred steers on 0, 40 or 80 g DL-malate /d. They observed that, the ADG 

linearly increased significantly with more DL-malate as compared with control (1.86, 

1.94 and 2.11 kg / d, respectively) after 84 days, however, after 98 days the ADG was 

linearly increased insignificantly by DL-malate, with the greatest increase occurring 

with 80 g of DL-malate (1.76, 1.76 and 1.96 kg/d). Salama et al., (2002) found that, 

the supplemented goats gained significantly more body weight than the control once, 

when fed Murciano-Granadina dairy goats on a dehydrated forage mixture (alfalfa 

hay: maize whole plant, 1: 1) ad lib., 0.3 kg alfalfa pellets, 0.2 kg barley grain and 0.6 

kg concentrate pellets without or with 10 g Gustor XXI (mixture of malate and yeast) 

/kg feed. Caja et al., (2003) fed Manchega and Lacaune lambs on: (1) barley, (2) 
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barley + 0.2% malate in concentrate, (3) corn and (4) corn + 0.2% malate in 

concentrate. They reported that, malate supplementation increased ADG significantly 

with barley, while, supplementation increased ADG insignificantly with corn. 
Hackett et al., (1995) found that, the average daily gains were increased 

slightly, when fed crossbred fall calving cows 7 days after calving on DL-malate (0 or 
70) g / h / d. Garin et al., (2000) observed that, the ADG of lambs was not affected by 
treatment, when fed lambs on ad lib. diet based on concentrate and barley straw with 0, 
0.2 % or 0.3 % of Gustor XXI as fed. 

2.7.2.2.Yeast cu lture (S'accharontyces cerevisiae): 

Hudyma and Gray (1990) fed crossbred steers on corn silage diet without or 
with 0.45 kg YC /h/d for 120 days, they observed that, YC improved significantly 
ADG. The ADG values were 0.69 and 0.82 kg/d, respectively. Wanger et al., (1990) 
found that, the supplementation of yeast improved weight gain significantly, when fed 

Holstein calves on 30 % maize or 30 % wheat basal high concentrate diets containing 
15 lucerne pellets with 0 or 1 g YC /kg. A similar trend was observed by, Alonzo et 
al., (1993). In addition, Plata et al., (1993) fed Holstein steers on: 40 % oat straw / 60 
% concentrate (T1), T 1  plus 10 g yeast culture (YC) /h/d (T2), 60 % oat straw / 40 % 
concentrate (T3), 13 plus 10 g YC /h/d (T4), 80 % oat straw / 20 % concentrate (T 5) and 
T5 plus 10 g YC /h/d (T6). They noticed that, the BW gain was increased by YC 
addition. Also, Hancock et al., (1994) reported that, the ADG increased significantly 
with the addition of SC, when fed steers on 0 or 5 g Levucell (Saccharomyces 
cerevisiae (SC): 2 billion live yeast cells / g). The ADG values were 1.18 and 1.27 
kg/d, respectively. Similar results were obtained by, Plomp, (1994) who found that, 
growth rate of bulls fed on diet supplemented with live yeast culture (10 g /h/d) was 
higher than control. 

Moreover, Ibrahim et al., (1997) observed that, daily gains were 475, 553 and 
476 g /d, for Friesian calves fed on three diets (control, control + 5 g Lacto-sacc /h/d 

and control + 5 BY /h/d, respectively). Lacto-sacc treatment had significantly higher 
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daily gain than other treatments. Also, Khattab et al., (1997a) found that, the ADG of 

buffalo calves was significantly higher with Lacto-sacc addition calves at level of 10 g 

/h/d to the ration for only the first three days of the experiment than control. The ADG 

values were 0.721 and 0.825 kg / d, respectively. Similarly, El-Basiony et al., (1998) 

observed a significant improve in the ADG value with Yea-sacc supplementation as 

compared with the control, when buffalo calves rations were supplemented with 0 or 1 

g Yea-sacc / kg of CFM for 120 days. Also, Soltan, (1998) found a significant high 

growth rate in treated group, when fed Egyptian cattle bulls on diet contained 0 or 1.35 

kg YC (Cel-con) / ton. The ADG values were 0.89 and 1.12 kg /d, respectively. 

Umesh Kumar et al., (1998) fed buffalo calves on diet consisted of green berseem 

and wheat straw (1: 5, on dry matter basis) and 2 kg / calf / d of concentrate as control 

or supplemented with 3 or 5 g of SC / calf /day. They observed that, animals 

supplemented with both the low and high levels of YC in the diet for 10 weeks had 

higher significantly ADG than the control. Similar results were reported by, Abdel-

Khalek et al., (2000), Mehany (2000), El-Ashry et aL, (2001b) and Ragheb et al., 

(2003) with calves and Zayed et al., (1997), Gado et al., (1998), Salem et al., (2000), 

Abd El-Hafeez (2001) and El-Talty et al., (2001) with goats and sheep. 

Mutsvangwa et al., (1992) observed that, ADG values were 1.55 and 1.58 kg 

/d, when they fed bulls on diets contained 0 and 1.5 kg SC / ton, respectively. Similar 

results were obtained by, Drennan and Moloney (1993) fed young bulls on grass 

silage ad lib. plus concentrate 3.5 kg increased to 4.5 kg with 0 or 15 g YC /h/d (T1 

and T2) and fed heifers on grass silage ad lib. plus concentrates 0.86 kg DM with 0 or 

15 g YC //h/d (T3  and T4). There were no significant differences between treatments. 

Also, Sommart et al., (1993) found that, the ADG values tended to be higher for 

animals supplemented with YC, when they fed 24 heifers (8 swamp buffaloes, 8 beef 

cattle and 8 Holstein Friesian crossbred) on rice straw based-diet with 0 or 10 g YC 

(Yea-sacc 1026) /h/d. In addition, Yadav et al., (1994b) fed weaned female Murrah 

buffalo calves on basal diet with 0, 5 g YC /h/d (T 1 ) or 100 g (YC + protected soy 

protein) /h/d (T2). They reported that, ADG values were higher in both treated groups 

compared with the control, but the differences were not significant. A similar trend 
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was observed by, Fiems et al., (1995), when they fed Belgian White-blue bulls on 0, 6 
and 60 g yeast /h/d. Moreover, Seymour et al., (1995) found that, brewer's yeast at 
rate of 1 % had no effect on the overall rate of body weight gain during the 
preweaning period. The similar results were obtained by, El-Hassan et al., (1996) who 
reported that, weight gains of cattle fed on YC were similar to those of cattle fed no 
YC. In addition, Huhtanen and Hissa (1996) observed that, YC (5 g /h/d) had no 
significant effect on daily gain of growing bulls. The same trend were showed by, 
Reyes-Balcazar et al., (1996), Hanafy (1997), Cabrera et al., (2000), Khalifa et al., 
(2001) and Kamra et al., (2002) with calves. 

2.8.Effect of Feed Additives on Body Weight: 
2.8.1.Aspergillus oryzae (Bospro): 

El-Maghawry et al., (1993) showed that final live body weight of New 
Zealand White rabbits received the ration containing 2.5 g Bospro (Aspergillus 
fermentation extract) / kg concentrate from 5 to 12 weeks of age was increased 
significantly as compared with control group. 

Kumar and Kurar (1999) found non significant effect for AO fermented 

extract on final weight of Murrah buffalo calves. The final body weights were 121.0 
and 113.4 kg, respectively. Kellems et aL, (1990) fed lactation cows on basal diet with 
0 or 3 g (Amaferm) (AO) /h/d. They reported that, the AO did not affect body weight. 
A similar trend was observed by, Denigan et al., (1992), when AO was added to dairy 
cows at levels of 0, 1.5, 3 and 6 g/d. 

2 .8.2.GustorXXI: 
2 .8.2.1.Malic acid: 

Hackett et al., (1995) fed crossbred fall calving cows 7 days after calving on 
DL-malate (0 or 70) g /h/d. The average final weight of calves at the end of the 
experimental period was 87.8 and 92.6 kg, respectively. Also, Salama et al., (2002) 
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reported that, the final BW did not differ between the treatment groups of dairy goats 

fed on dehydrated forage mixture (alfalfa hay: maize whole plant, 1: I) ad lib., 0.3 kg 

alfalfa pellets, 0.2 kg barley grain and 0.6 kg concentrated pellets without or with 10 g 

Gustor XXI (mixture of malate and yeast)/kg. 

2.8.2.2.Yeast culture (Saccharomyces cerevisiae): 

Ibrahim et al., (1997) fed Friesian calves on (control diet, control + 5 g Lacto-

sacc /h/d and control + 5 g BY /h/d). The final body weights at 52-week of age were 

206, 235and 207 kg, respectively. Also, Soltan, (1998) found a significant high final 

live weight in treated group, when Egyptian cattle bulls were fed on diet contained 0 

and 1.35 kg yeast culture (Cel-con) per ton for 14 weeks. The final live body weights 

were 406.07 and 430.93 kg, respectively. A similar trend was observed by, Abdel-

Khalek et al., (2000) with suckling Friesian calves. El-Ashry et al., (2001b) found 

that, both of the two additives fed groups had significant higher final body weight 

relative to the control, when fed growing buffalo calves on basal ration (T,), basal 

ration + 5 g live dried BY/calf/d (T 2) and basal ration + 40 g YC (Diamond V "XP") 

/calf/d (T3) for 9 months. The final live body weights were 295.2, 317.8 and 322.6 kg, 

respectively. Ragheb et al., (2003) observed that, the final body weight gain of 

weaned Friesian calves fed on a diet supplemented with 2 kg Lacto-sacc/ton 

concentrate for 6 months was significantly higher than that of calves fed the control 

diet. The final body weights were 204 and 229 kg, respectively. Mehany, (2000) fed 

growing Friesian male calves aged about 10 months on diets consisted of: 40 % 

roughage: 60 % concentrate (T i ), 20 % roughage: 80 % concentrate (T2), T i  + 10 g 

yeast /h/d (T3), T2 + 10 g yeast /h/d (T4), Ti + 10 g Lacto-sacc /h/d (T5), 12 + 10 g 

Lacto-sacc /h/d (T6). He found that, final live body weight was significantly higher 

with (T5), while, those T3, T4, T6 were insignificantly higher than controls T i  and T2 . 

The final live body weights were 455.50, 476.50, 455.00, 501.75, 590.50 and 562.75 

kg, respectively. 
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Reyes-Baleizar et al., (1996) indicated that, addition of yeast culture did not 
change the body weight, when fed young bulls grazing star grass with 0, 50 or 100 % 

urea, replacing meat meal and SC; Levucell; 0 or10 g / h / d for 90 days. Also, 
Hanafy, (1997) noted that, dry live yeast supplementation at level of 1.5 g (5 x 10 9  
organisms / g) / kg did not affect the final live body weight of growing local breed 

steers as compared with control. The final body weights were 348.1 and 351.7 kg, 
respectively. In addition, Khattab et al., (1997a) found that, there were no differences 
in final live body weight between treatments, when fed buffalo calves on 0 or 10 g 

Lacto-sacs / h /d to for only the first three days of the experiment than control. The 

final live body weights were 406.7 and 423.0 kg, respectively. A similar trend was 
observed by, El-Basiony et al., (1998), when fed buffalo calves on 0 or 1 g Yea-sacc / 

kg of CFM for 120 days. The final body weights were 379 and 393 kg, respectively. 
Also, Umesh Kumar et al., (1998) observed that, the final live body weight of buffalo 
calves was not affected by supplementation with SC. Cabrera et al., (2000) concluded 
that, using SC did not improve final body weight of crossbred steers. Khalifa et al., 
(2001) observed that, there were no differences between treatments, when fed buffalo 

calves on basal diet without or with 10 g Leasture yeast (containing 5 x 10 9  organism / 
g) / h / d or with 10 g local bakery (SC) (containing 5 x 10 9  organism / g)/ h /d for 207 
days. The final body weights were 397.3, 414.3 and 401.3 kg, respectively. Kamra et 
al., (2002) reported that, there were no differences in final live body weight of 

crossbred calves fed on 0 or 10 ml yeast cell suspension / h / d for 159 days. 

2.9.Effect of Feed Additives on Body Dimensions: 

The study of body weight and measurements at different ages give a good 
picture about growth of animals, El-Barbary et al., (1995). 
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2.9.1.Heart girth: 

2.9.1.1.Gustor XXI: 

2.9.1.1.1.Yeast culture (Saccharomyces cerevisiae): 

Ibrahim et al., (1997) fed Friesian calves on three diets [control (B 1 ), control + 

5 g lacto-sacc /h/d (B2), control + 5 g BY /h/d (B3)]. They found that, heart girth (HG) 

for calves of treatment (B 2) was significantly higher than (B 1 ) at all ages studied, while 

(B3) was significantly higher than (B 1 ) only at 10 and 15 week of age. Meanwhile, (B2) 

was significantly higher than (B3) only at 26, 39 and 52 weeks. Values were 140, 126 

and 121 cm, respectively at 52 weeks of age. 

Desai and Shukla (1989) observed that, the total increase in HG was 29.12, 

17.25 and 22.62 cm (with no significant differences), when they fed Kankrej and 

Jersey x Kankrej cattle on diets containing 0, 10 or 20% single cell protein (SCP, from 

the yeast candida toropicals) of the concentrate, plus lucerne and pasture grass, 

respectively. Lesmeister et al., (2004) added YC to a texturized calf starter at 0, 1 or 

2% of DM. They observed that, final HG was significantly greater for calves receiving 

2(YC) than for 1(YC) calves and tended to be greater for calves receiving 2(YC) than 

for calves receiving control. 

2.9.2.Body length: 

2.9.2.1.Gustor XXI: 

2.9.2.1.1.Yeast culture (Saccharomyces cerevisiae): 

Desai and Shukla (1989) found that, the total increase in body length (BL) was 

27.50, 17.87 and 21.25 cm (not significant), when they fed Kankrej and Jersey x 

Kankrej cattle on diets containing 0, 10 or 20% single cell protein (SCP, from the 

yeast candida toropicals) of the concentrate, plus lucerne and pasture grass, 

respectively. Ibrahim et al., (1997) fed Friesian calves on three diets (control, control 

+ 5 g Lacto-sacc /h/d and control + 5 g BY /h/d). They observed non-significant 

Review of literature -51- 



differences between treatments in BL during all studied ages. Values were 102, 97 and 
94 cm, respectively at 52 weeks of age. 

2.9.3.Height at withers: 

2.9.3.1.Gustor XXI: 

2.9.3.1.1.Yeast culture (Saccharomyces cerevisiae): 

Desai and Shukla (1989) reported that, the total increase in height at withers 

(HW) was 28.25, 14.87 and 21.38 cm (the differences between values were not 

significant), when fed Kankrej and Jersey X Kankrej cattle on diets containing 0, 10 or 

20% single cell protein (SCP, from the yeast candida toropicals) of the concentrate, 
plus lucerne and pasture grass, respectively. Also, Ibrahim et al., (1997) found that, 
feeding 5 g Lacto-sacc (B 2) to Friesian calves tended to give somewhat higher HW 

values than those fed either fed 5 g BY (B3) or control group (B 1 ) but the differences 
were not significant. Values were 114, 106 and 102 cm, respectively at 52 weeks of 
age. 

A similar trend was observed by, Lesmeister et al., (2004), when added yeast 
culture to a texturized calf starter at 0, 1 or 2% of DM. 

2.9.4.Height at hook: 

2.9.4.1.Gustor XXI: 

2.9.4.1.1.Yeast culture (Saccharomyces cerevisiae): 

Lesmeister et al., (2004) reported that, no treatment differences were observed 

in final height at hook, when yeast culture was added to a texturized calf starter at 0, 1 
or 2% of DM. 
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2.9.5.Width at hook: 

2.9.5.1.Gustor XXI: 

2.9.5.1.1.Yeast culture (Saccharomyces cerevisiae): 

Lesmeister et al., (2004) added yeast culture to a texturized calf starter at 0, 1 

or 2% of DM. They observed that, final hook width was significantly greater for calves 

receiving 2(YC) than for control calves and tended to be greater for calves receiving 

2(YC) than for calves receiving I (YC). 

2.10.Effect of Feed Additives on Carcass Characteristics: 

2.10.1.Aspergillus oryzae (Bospro): 

Rush et al., (1 994) fed crossbred yearling steers on control diet and dry yucca 

extract, with or without the enzyme AO, in a product fed at 45 g/h/d for 60 days. They 

found that there were no significant differences between treatments in carcass 

measurements. The hot carcass weight values were 346.4, 354.6 and 343.2 kg for 

steers fed the control diet, and yucca extract, with or without AO enzyme, 

respectively. Also, Shamsudin el al., (1994) fed 20 swamp buffalo bull calves ad lib. 

on diets containing 78 % solvent-extracted palm kernel cake, 10 % palm press fiber, 

10 % molasses, 1% calcium carbonate and 1% salt plus 0, 0.15, 0.30 or 0.45 % Bospro 

(Aspergillus fermentation extract). They reported that meat: bone ratio in the Bospro 

treated groups increased significantly as the Bospro level increased from 0.15 to 0.30 

%. whereas, other carcass characteristics were not different between all groups. The 

dressing percentages of 51.04 to 55.7 % recorded were comparable to those of cattle 

but slightly higher than the normal figure of 50 % for swamp buffaloes. Abou 

Ammou and El-Hosseiny (1999) fed crossbred male lambs on 0, 10 or 15 g 

Bospro/h/d for 196 days. They observed that the differences in dressing percentages 

(relative to fasting weight) were insignificant between groups, while dressing 

percentages (relative to empty body weight) were significantly higher with 10 g/h/d 

than that in other groups. The percentages of different carcass components of 9-10 and 
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1 l th  rib cuts were found with 15 g/h/d, which had significantly higher lean percentage 
than that of the other groups. Also, 0 and 15 g Bospro/h/d fed groups had a significant 
more Longissimus dorsi  (L. dorsi)  area than 10 g Bospro/h/d fed group. There were no 

significant differences between treatments in moisture and ash percentages but ether 

extract percentage was slightly higher in control group than that in the treated groups. 

With weaned New Zealand White rabbits fed on 0, 1.5 and 2.5 g Bospro /kg 

feed from 5 to 12 weeks of age. El-Maghawry et al., (1993) reported that, 

supplementation with Bospro had no significant effect on empty weight, carcass 

weight, dressing percentage and giblet percentages. Dressing percentages were 61.2, 

62.3 and 63.1 %, respectively. 

2.10.2.Gustor XXI: 

2.10.2.1.Malic acid: 

Garin et al., (2000) fed Ripollesa bred lambs of both sexes on 0, 0.2 and 0.3 ')/0 

of Gustor XXI (dicarboxylic acid salts together with a yeast culture) as fed /h/d. They 

reported that carcasses performance were not significantly affected by treatments. Hot 

carcass weights were 11.4, 11.4 and 11.6 kg and dorsal fat 2.77, 2.75 and 2.84 cm, 

respectively. 

2.10.2.2.Yeast culture (Saccharomyces cerevisiae): 

Mir and Mir (1992) found that there were no differences in the carcass 

characteristics between treatments, when steers were fed on three diets comprised of 

alfalfa silage and 25 % barley, corn silage and 15 % soybean meal or rolled barley and 

20 % hay without or with 10 g live-yeast culture. Hancock et al., (1994) reported that 
the addition of SC, 0 or 5 g Levucell (SC): 2 billion live yeast cells /g, had no 

significant effect on carcass characteristics of steers 

Mir and Mir (1994) added live yeast (Y) at the level of 0 or 10 g /steer/day to 

three diets consisted of 75% alfalfa silage and 25 % barley, 96% corn silage and 4% 
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soybean meal and 75 % dry rolled and 25% alfalfa hay using Hereford steer calves. 

They divided steers, depending on age, into two groups, (A) under one year age and 

(B) over one year age. They noticed that, supplementation with YC did not alter 

carcass characteristics. However, carcass of Y-fed steers were heavier than those of 

control steers in both years of the study. The grade fat coverage fat cover over the 12th 

rib, loin area and dressing percentage of Y-fed steers were consistently better than 

control steers, but the effect was not significant. Carcass weight values were 243 and 

247 kg in the first year and 253 and 256 kg in the second year, average fat cover were 

5.9 and 6.2 mm in the first year and 10.1 and 10.5 mm in the second year, loin eye area 

values were 64.5 and 65.8 cm 2  and 69.7 and 69.7 cm2  in the first and second year, 

respectively, meat yield percentage were 59.1 and 59.2; and 58.2 and 57.8 % in the 

first and second year, respectively and dressing percentages were 52.0 and 52.3; and 

53.9 and 54.1 % in the first and second year, respectively, that for control and Y 

groups, respectively. Birkelo and Bops (1995) fed 72 yearling steers on a finishing 

diet consisted of 91 % whole-shelled corn and 9 % pelleted supplement without or 

with 11 g of Yea-sacc/h/d for 109 days. They reported that, no differences between 

treatments were detected for any of carcass characteristics measured. 

El-Basiony et al., (1998) fed 80 male buffalo calves on 0 or 1 g of Yea-sacc /kg 

of CFM for 120 days. They observed that, absolute values of fasting body weight, 

warm carcass weight and boneless meat weight tended to be higher for treated animals 

than controls, the differences were not significant. While, dressing percentages tended 

to be lower for treated group than control group. Differences were not statistically 

significant. Moreover, Khalifa et al., (2001) fed male buffalo calves on basal diet 

without or with 10 g imported yeast/head/day or 10 g local yeast /head/day. They 

found that, yeast culture supplementation had a significant effect on carcass 

composition. Protein % of the control groups was inbetween being insignificant with 

both treated groups, while fat % was significantly lower than that in the imported yeast 

supplemented group. DM % was significantly higher in the imported yeast 

supplemented group than in the control group, while no significant differences in ash 

% or dressing percentage of body weight or empty body weight were found between 
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groups. Meanwhile, boneless meat % was significantly higher in imported yeast 
supplemented group than in all other groups. 

Huffman et al., (1995) implanted or nonimplanted wether lambs with Ralgro 
and supplemented with 0, 0.5, 1.0 or 1.5 g yeast (SC, 20 billion live yeast cells / g) /h/d 

for 69 days. They reported that, the level of SC fed had no influence on any lamb 

carcass variables, warm carcass weight, dressing percentage, quality grade, fat depth, 

carcass lean, percent carcass lean and rib-eye area. Fayed (2001) observed that, the 

average empty body weight of animals fed YC was non-significantly higher than 

controls, when fed goats and sheep on diets without or with 2 and 3 g Yea-sacc (YC) 

/h/d, respectively. Also, YC fed group had higher value of head percentage than the 

control animals. Heart, kidney, lungs, spleen and testes were not different between 

treatments, while liver percentage showed a numerically lower value for animals fed 

YC. The omental, kidney fat and total fatty tissues were significantly lower by using 

YC. Average value of dressing percentages based on empty weight and average values 

of eye muscle area did not vary among treatments. In addition, values of gram fat/cm 2  
(L. dorsi)  decreased significantly by YC. 

Salem et al., (2000) found improvements in carcass weight, live body weight, 

slaughter weight and carcass traits, when fed growing lambs on 3 g/h/d of YC for 90 
days. In addition, Khattab et al., (2003) fed thirty crossbred male lambs on basal diet 
(100 % energy) (T 1 ), T 1  + 3 g Yea-sacc /h/d (T2), T i  + 3 g Lacto-sacc /h/d (T 3 ), basal 
diet (120 % energy) (T4), T4 + 3 g Yea-sacc /h/d (T5), T4 + 3 g Lacto-sacc /h/d (T6). 
They observed that, T, exhibited significantly higher hot carcass weight, dressing %, 

weight of 9, 10 and II ribs cut. Also, Yea-sacc and Lacto-sacc treatments significantly 

improved the eye muscle area and tenderness, however significant lower values of pH 
than controls were observed. 
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