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SUMMARY

This work was carried out on Ras Sudr Research station {Desert Research Center) on
two animal spectes (sheep and goats) to determine the effect of Yea sacc addition on
digestibility . rumen and blood metabolites, average daily gain, feed efficiency and carcass -
characteristics. The experiment lasted approximately six months. The animals within each
species were divided into two treatments (12 animals each ) the first treatment fed the
control diet and the second one fed the control diet with Yea-sacc. (2and 3gm/head/day for
goats and sheep . respectively).

Yea-sacc significantly increased (P < (.05) DM, OM, CP and EE digestibility
coefficients and non significantly increased total volatile fatty acids, propionic acid, serum
total protein, albumin, urea, average daily gain, feed and economic efficiency .Yea-sacc
significantly decreased (P<0.03) ruminal ammonia concentration, percentage of carcass
total fatty tissues and pelt and non significantly decreased serum cholesterol and percentage
of carcass flank cut. _

Sheep had significantly (P<G.05) higher values of serum creatinine, urea and
percentage of carcass leg, tail cuts than goats. However DM, CP, NFE, and OM
digestibility coefficient, ruminal ammeonia concentration, serum cholesterol, albumin,
average daily gain, feed and economic efficiency, and carcass measurements (Rack and
shoulder cuts and total fatty tissue) increased non significantly for sheep compared to goats.

Goats had higher values of digested nutrient intakes expressed as DM/kg gain TDN/kg

gatn and DCP g/kg gain and individual volatile fatty acids than sheep.
Keywords: Yea-sacc- sheep — goats — nutrient digestibility-nutritive value — rumen
parameters — blood metabolites carcass characteristics.

INTRODUCTION

Saccharomyces  cerevisiae  yeast
culture (Yea-sacc) is considered a non
hormonal growth promoter that increased
average daily gain and feed efficiency for
ruminants Yadav er gl (1994a),
digestibility (El-Basiony, et al. 1998), and
changes the proportion of ruminal volatile
fatty acids (Mutsvangwa et al 1992,
Pestevsek ef al. 1998). The increased feed
efficiency appears related to energy
savings from changes in ruminal volatile
fatty acids proportions. (Leng et a/ 1967) .

The purpose of this study was to
determine the influence of Yea-sacc on
digestibility, digested nutrient intakes,
rumen parameters, blood metabolites,
average daily gain, feed and econcmic
efficiency and carcass characteristics
wlien fed to sheep and goats.

MATERIALS AND METHODS

The present study was carried out in
Ras Sudr Research Station (Desert
Research Center) in  south Sinai
Governorate to study the effect of
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inclusion of Yea-sacc {feed additives) in
the diet of two animal species on
performance, rumen and blood
metabolites and carcass characteristics.
Twenty four growing male Barki sheep
with an average live weight of 31.2 + 1.52
kg and twenty four growing goats with an
average live weight of 15.5 £ 1.28  were
- divided equally into four groups (two
species X two treatments). The animal
groups were fed on berseem hay (40%)
and a concentrate mixture (60%) with or
without Yea-sacc (Saccharomyces
cerevisiae) with levels of 2 gm/head/day
for goats and 3 gm yea-sacc/head/day for
sheep) . Chemical composition of the
experimental concentrate feed mixture
(CFM) and berseem hay are presented in
Table (1) .

Table 1. Chemical composition of the
experimental concentrate feed
mixture (CFM) and berseem
hay (% on DM basis).

Feed stuffs DM OM CP CF EE NFE Ash

Concentrate 90.285.915.3109 2.2 57.514.1
feed mixture
Berseem hay 927.186.811.025524 479132

The animals were fed their nutrient
requirements according to Kearl (1982).
Drinking water was available to the
animals twice daily.

The  experimental period  was
approximately six months in length . The
animals were weighed every two weeks.

At the middle of the experimental period -

three anitnals from each group were used
in the digestibility trials for a 14 day
preliminary period followed by a 7- day
collection period . At the end of the
collection period CFM, Berseem hay .
feed refused and feces samples were
analysed according to A.QA.C
{1990).Rumen liquor samples were taken
monthly at zero, and 4 hours post feeding
by stomach tube to determine ammonia
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nitrogen (NH3-N) (A.0.A.C., 1990) and
total volatile fatty acids (T.V.F.A,5)
(Warner, 1964) .Acetic, propionic and
butyric acids were determined in rumen
liquor according to Erwin et al. (1961} .
Blood samples were taken monthly before
feeding from jugular vein to determine
total protein by ( Armstrong and Carr
1964), albumin ~ (Doumas et al. 1971)
urea (Patton and Crouch, 1977).
Determination of serum creatinine{ Henry
1665), cholesterol (Watson, 1960).
Globulin was also measured by the
difference.

Four animals were slaughtered from
each group at the end of the experiment.
Hot carcass, body offals and internal
organs were separately weighed. The
contents of the digestive tract were
removed and their weights were
subtracted from the slaughter body weight
to get the empty body weight. The whole
carcass was then cut to neck, shoulder,
rack, loin, flank and legs.

Rib eye area was measured by calk
paper placed over the cut surface and
measured by planometer. Data was
statistically analyzed by analysis of
variance as a factorial design (2 x 2 )
according to Winer {1971).

RESULTS AND DISCUSSION

Digestibility coefficients and digested
nutrient intake of sheep and goats fed
Yea-sacc are presented in Table ( 2). The
data showed that digestibility coefficients
of all nutrients (DM, OM, CP, CF, EE,
NFE) of sheep and goats fed concentrate
feed mixture (CFM) with Yea-sacc (T2)
were higher than those of control animals
T, (fed on CFM without Yea-sacc). The
differences were significant (P <0.05)
except NFE was non significant. Similar
results were obtained by Moloney and
Drennan (1994), Eil-Basioney et af (1998)
These findings may be related to improve
animal health by increasing enzymatic
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Table 2. Digested nutnem intake and digestibility coefficients of sheep and goats fed yea-sacc and its control.

Jem Tl T2 Treatment Species +S.E. F-test
Sheep Goats Sheep Goats  Ti T2 Sheep Goats T S T*S
No. of animals ' 3 3 3 3 6 6 6 6
Dlgestlbmty coefficients % ' J
DM 66.40° 69.67° 74.00" 70.05® 6804 7205 702 6988 100 * ns *
CP 68.90° 72.36" 77.15" 7326 7063 7520 7303 728! 109 * ns *
CF 54.89 5938 65.05 6036 57.14 6271 5997 5987 143 * s s
EE 74.64 76.11 8269 B80.00 7538 8135 7867 7806 128 * ns s
NFE 7331 7169 77.77 73.78 7250 7578 7554 7274 092 ns ns ns
OM 67.94® 70.40" 75.18° 70.80° 69.17 7299 7156 7060 097 * ns *.
. Digested nutrient intakes ' . ‘ '
TDNIghg BWS " 2284 2415 2302 2597 2350 2450 2293 2506 045 ns * ns
TDN I gkg B.W. 6268 5510 6107 59.70 5889 6039 61.88 5740 1.4 ns * ns
- DCPg/kg B.W.™ 3.82 4.0 411 442 396 425 397 425 008 ns * as
DCP g/kg B.W. 1048 944 1096 1014 996 1055 1072 979 019 ns * ns
" a, b values with different letters on the same row diifer at 5%.
T, control T, yea sacc.
.
%
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activities of the microflora in the
gastrointestinal  (Golden and Gorbach
1977) However Mutsvangwa e al
(1992). found that apparent digestibility
of DM, OM and CP were unaffected by
adding Yea-sacc.

Regardless treatments effect all
nuirients  digestibility coefficients of
sheep was slightly higher than those of
goats {Table 2). : : .

TDN intake (g/kgB.W*™) was not
higher (P>0.05) with animals fed Yea-
sacc (T,) compared to the control group
(Ty. This result agree with those reported
by El Basiony er al. {1998). Goats had
numerically higher values of TDN/kg
B.W.0™ (P>0.05) than sheep. These
findings are in accordance with those of
Fahmy and Fayed (2000). The differences
were not  significant between two
treatments and animal species..

Data of Table (2) indicated that neither
treatments nor animal species had
significant effect on DCP g/kg B.W.*"

Rumen liguor and blood parameters:
Results of Table (3) clearly indicated
that Yea-sacc group had lower values
(P<0.01) of ruminal  ammonia
concentration than that of the control
group. This finding is in agreement with
. that reported by Moloney and Drennan
(1994) on a high quality diet. Strzetelski
et al (1996b), Umesh-Kumar er al
(1997} and Vaneeta-Koul et al. (1998)
found that ammonia nitrogen
concentration decreased when Yea-sacc
was included in the diet. Moloney and
Drennan (1994) on low quality diet found
that ammonia production was not affected
when yeast culture was included in diet.
Data of Table (3) indicated that ammonia
concentration was - non significantly
higher for sheep than goats for Oh but

significant for 4h . _
Values of ruminal TVFA’s indicated
that T, (Yea-sacc treatments) was non
significantly ~higher than T, (control)
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" values of acetic acid

g -

before and 4h post feeding. These
findings are in accordance with those of

‘Mutsvangwa ef al. (1992), Moloney and

Drennan (1994), Strzetelski ef al. (1996-
b) and Pestevsek ef al. (1998).

The differences among species were
not significant for TVFA,s. Values of
TVFA's in rumen increased by 30%4 h
post feeding than before feeding. This
observation agree with that reported by
Moloney and Drennan (1994).

Mean values of - individual volatile
fatty acids (%) are presented in Table (3).
The 'data showed that proportion of acetic
acid was non significantly lower with
Yea-sacc group than control one before
and 4 h post feeding . Values of acetic
proportions were higher by 6.5% 4h post
feeding than before feeding.

Goats bad non significantly higher
than sheep this
finding may be due to the goats had
higher TDN intake than sheep. Molar
proportion of propionic acid was higher
by about 10% before feeding, and 6% 4 h
post feeding for Yea sacc group than that
of control group, these results are in
accordance with Mutsvangwa et al
(1992). Moloney and Drennan (1994},
Pestevsek et al (1998) found that yea-
sacc increased rumen concentration of
propionate. Statistical analysis showed
non significant difference between
treatments , animal species and interaction
(T*S) for acetic and propionic acids
proportion .

The values of A/P ratio indicated an
improvement of propionate production
with Yea-sacc treatment than that of
control. Such increase in propionate
production is favorable in growth
promotion since it acts as a major
precursor of hepatic gluconeogenesis .
This finding is close with those reported
by Moloney and Drennan (1994) who
found that Yea-sacc treatments at 10
g/head daily decreased A/P ratio in steers.



1L

Table (3) Rumen liquor and blood parameters for shecp and goats fed vea sacc.

lten T1 T2 Treatment Species 1+ S.E. F-test -
Sheep Goats Sheep Goats T T2 Sheep Goals T S5 T*§
Ammonia, mg/100m! Oh 3349 2378 16,18 21.00 2859 1859 2479 2239 246 * ns ns
me/100 ml 4h  4934% 3307° 29.50° 2547° 4121 2749 3942 2927 184 * *
TVFA,S '
(m! equivalent oh/100 ml) 0k 6.63 7.50 777 832 707 805 720 791 036 ns ns ns
4h  10.82 933 1.5 113 1008 7123 1100 1032 075 ns ns ns
Molar proportion of Individual '
VFA ;5% .
Acetic Oh 43.14 4588 40069 44.00 445! 4235 4192 4494 18] ns ns  ns
4 h 47.05 48.17 4385 45.67 47.61 4476 4545 4692 106 ns ns ns
Propionic 0Oh 2261 2312 2436 2631 2287 2534 2349 2472 090 ns ns  ns
4 2543 2511 2883 2970 2527 2927 27.13 2741 026 ns ns  ns
Butyric Oh 1553 1610 1598 1645 1582 1622 (576 1628 064 ns ns ns
4 h 1743 17.07 1800 1756 1725 1778 1772 1732 055 ns ns n.s
A/P ratio 0 h 1.91 198 167 167 195 167 179 183 022 ns ns ns
4 h 1.85 1.92 152 154 189 153 16 173 016 ns ns ns
Blood Parameters
Total Protein gmv100 ml 6.71 6.93 802 789 682 796 737 741 023 ns ns  ns
Albumin gm/! 00 ml 343 3.67 0 418 456 335 434 381 416 015 ns ns ns
Globulin gm/1006 ml 328 3.26 3.84 333 327 330 3.5 330 0.12 ns * .8
Creatiniite mg/100 mi 155 1.85 160 189 170 175 158 187 0.09 *
Urea mg/100 ml 2705 20.53" 3417 25.88° 2379 3003 306! 2321 1.02 ns  ns
Choelsterol mg/100 m 7591 6041 6740 5887 68.16 63.14 7166 5964 130 ns ns ns

a, b values with different lefters on the same row differ at 5%.

T control T yea sacc.

(1002) spaa.4 pun uoyrgny; fo -r unndaSy
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Table (4) Average values of weights, gains and feed efficiency of sheep and goats.

[tem 11 12 Treatment Specics +S.E. F-test
Sheep Goats  Sheep Goats  Ti T2  Sheep  Goats T S T*S

No. of animals 12 12 {2 12 24 24 24 24

Av. initial weight (kg) 310 1s8® 313 151° 235 232 312 155 140 ns  *

Av. Final weight (kg) 538 31.5° 572° 334 427 453 555 325 230 ns @ *

Av. total weight gains (kg) 227 " l64 258 183 1955 2205 243 1735 126 ns * n.s

Av. daily gain (kg)/day 0.126 0.091 0.143 0.102 0.109 0123 1345 965 100 ns * n.s

Feed efficiency

Kg DM/kg gain 13.8 190 109 138 164 1235 1235 164 090 ns ns ns

kg TDN/ kg gain 72 1.3 6.7 8.1 8.75 7.40  6.95 92 023 ns ns ns

kg DCP/kg gain 1.3 1.7 1.1 1.5 1.5 1.30 12 1.6 034 ns n.s n.s

Economic efficiency 1.81 1.6 2.1 1.7 1.7 1.9 2.0 i.7 0.06

a, b values with different letters on the same row differ at 5%.

T, centrol T, yea sacc.

padn.g
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Mean proportions of butyric acid
were nearly similar for both treated
animals and control} The obtained results
differ with those reported by Kar er al
{1994).

Results of Table (3) showed that
blood serum total protein and albumin
were increased non significantly with
Yea-sacc group than the control group.
The obtained results are close to those
- reported by Yadav er 4/ (1994a) and Kar
ef al (1994). Also the differences
between sheep and goats were not
significant.

The data indicated that blood serum
urea was significantly (P<0.05) higher

(30.03)mg/100ml for treated animals than

that of controi  (23.79)mg/100mi.
However lower value (P < 0.05) of
cholesterol was detected for treated than
non-treated animals. Regardless
treatments effact sheep had significant
{P<G.05) higher values of blood serum
urea and cholesterol (30.61,71.66
mg/100ml) than that of goats (23.21,
59.64mg/i60ml, respectively). _

No differences were obtained between
T, and T. concerning blood  serum
content of globulin and creatinine

Weights,
efficiency:
Average vatues of weights, gains, feed
and economic efficiency are illustrated in
Table (4) . Average daily gain was
numerically higher for sheep and goats
fed Yea-sacc ([123g) than that of control
(109g). These results are in accordance
with those obtained by Deaville  and
Galbraith (1992), Drennan and Moloney
(1993), Yadav et al. (1994a),Yadav ef
al {1994b), Strzetelski et al{1996a), El
Basiony er a/.(1998).

Growth promoting activity may be
related to increase propionate formation
which provide more metaboiizable energy
to the animal and the protein sparing
effects of propionate (Leng ef al 1967)

guins, feed and economic
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and the ability of propicnate to stimulate
body protein synthesis (Potter er ol
1968). Sheep had significant higher
values (P<0.05) of average daily gain
{134.5g) than that of goats (96.5g).

Data of feed efficiency indicated that
Yea-sacc group was efficient in
converting DM, TDN and DCP to gain
than control group. The differences were
nonsignificant between treatments,
species and the interaction . The present
results are in agreements with many
investigators worked on  Yea-sacc
{ Mutsvangwa er al. 1992, Yadav e al
1994, Strzetelsk 1996 and El-Basiony et
al. 1998). Sheep had lower values
(P<0.05) of kg DM, TDN and DCP/kg
gain than goats this observation was close
to the findings of Fahmy and Fayed

(2000). The improvement in feed
efficiency may be aftributed to the
significant increase in  apparent

digestibility of DM and fiber as a result of
Yea-sacc addition to increase cellulolytic
bacteria (Umesh-Kumar 1997) and may
be related to shifts in efficiency of
fermentation by increasing ruminal
propionate  and  decreasing acetate
concentrations (Mutsvangwa et af 1992
and Molony and Dernnan 1994),

Data of Table (4) ctearly indicated that
Yea-sacc group was more economic by
11% than the control group. Also sheep
had non significant higher values (2.0) of
economic efficiency than that of goats

(1.7,

Slaughter traits and
characteristics:

Data in Table (5) showed that the
average empty body weight of animals
fed Yea-sacc was non significantly higher
than that of the control animals.

The mean values of empty body
weight was significantly higher (P<0.01)
for sheep than that of goats.

Yea-sacc group had higher value of
head percentage (9.25%) than the control

CArCass



Table (5) Carcass and non carcass components percentages (calcujated from empty body weights) for sheep and goats.

ltem Tl T2 Treatment Species + S.E. F-test

Sheep Goats  Sheep Goats Tl T2 Sheep Goats T S5 T*S

No. of Animals 4 4 4 4 8 8 8 8
Empty body weight 47.39" 2505° 49.67° 25.95* 3622 37.81 4853 2550 2.170 ns @ * *
Total edible oftals % 210 2.50 1.7 230 230 2100 1.90b 250 0.050 * ns n.s
Total internal Fat % 370 290 0551 240 330 148 213 265 0120 * ns ns
Organs % Head 626 950 876 973 788 925 75 962 0230 *  * ns
Pelt 16.90° 11.18" 12.58° 12.04° 1404 1231 1474 1161 0560 * * *
Feet 245 319 201 319 282 260 223 319 0050 ns * n.s
Edibie offals %  Heart 0371 0418 0326 0417 0395 0372 0349 0417 0009 ns ns 1.5
Liver 1463 1792 1101 1700 1.628 1401 1282 1746 0350 ns ** ns
Kidney 0294 0349 0230 0391 0322 0310 0262 0370 0090 ns ns ns
Other offals % Lungs 1342 1624 1109 1517 1485 1313 1226 1571 0036 ns ns ns
Spleen 0.135% 0.143" 0.102° 0.146 0.139 0.124 0,119 0.145 0290 ns ns *
Testis 0780 1.009 0709 0968 0895 0339 0.745 0989 0.020 * n.s n.s
[nternal fat %  Omental 259" 2.04° 0.149° 1.53° 2315 0840 1370 1.785 0.060 * n.s *
: Kidney 1.07 0906 0402 0875 0988 0639 0.73¢ 089! 009 ns ns os

A, b values with different letters on the same row differ at 5%.

T, control T, yea sacc,

padng
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Table (6) Whole —sale cuts {%) in carcasses of sheep and goats.

Jtem TI T2 Treatment Species +S.E. F-test
Sheep Goats Sheep Goats Tl T2 Sheep Goats T 5 T8
No. of animals 4 4 4 4 8 8 8 8
Hot carcass weight Kg* 33.00 1720 3800 17.80 25.10 2790 3550 1750 2.00 ns * ns
Hot carcass weight kg ** 2555 1250 2733 1295 19.03 20.14 2644 1273 199 ns ns  ns
Empty body weight 4739 2505 49.67 2595 3622 37.81 4853 2550 2.7 ns  *  ns
Dressiﬁg % on empty body 5391 4990 5502 4990 52.54 5327 5448 4992 1.14 ns * n.s
weight
Who!e sale cuts
 Neck % 421 497 450 466 459 458 436 482 016 ns *  ns
' Shoulder % 460 452 490 561 456 526 475 507 013 ns Y s
Rack % 520 642 612 625 581 619 566 634 018 ns *  ns
Loin % 285 285 313 300 285 310 299 293 012 ns ns s
Flank % 172 232 134 170 202 152 153 201 006 ns *  ns
Legs % 730 506 780 703 618 742 755 605 028 ns *  ns
Tail% 567 025 447 023 296 235 024 042 ns * ns

5.07

a, b values with different letters on the same row differ at 5%.

T, control T yea sacc.

* Carcass weight including offals
** Carcass weight excluding offals

(1007) spaa g pun uoyiiuy; fo 'r uonddSy
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Gm Fat/em’L.D.

Table (7) Eye muscle area of growing sheep and goats fed yea sace

ltem Tl T2 Treatment Species +S.E. F-test
Sheep Goats - Sheep Goats Tl T2 Sheep Goats T S T*S
Eye muscle area cm” - 1660 690 1670 690 1175 11.80 1665 690 144 ns * ns
Hot carcass weight / kg 33.00 1720 3800 17.80 2510 27.90 3550 1750 2.00 ns _* ns
Kg carcass fem® L.D. 200 250 23 260 225 245 215 255 003 ns ns s
Total fatty tissues kg i.146" 0.550" 0.319° 0.402™ 0886 0333 0733 0486 009 * *
©69.00® 797" 19.10° 5830° 7435 387 4405 690 301 * * '

" a, b values with different letters on the same row differ at 5%.
T, control T; yea sacc.
L.D. ; longesmuse dorsi.
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animals (7.88%). The differences were
significant (P<0.05). Also goats had
higher value of head percentage than
sheep. However pelt percentage was
significant lower (P<0.05) for treated
animals than non treated animals. Heart
and kidney were not different between
treatments  but liver percentage showed a
numerically lower value for animals fed
Yea sacc this finding agree with that
reported by El-Basiony et al (1998).
Lungs, spleen and testis percentages did
not show remarkable change between
treatments. This finding is supported by a
similar one reported by El-Basiony er al.
(1998) but they were numerically higher
for goats than sheep. Data in Table (5)
indicated that omental and kidney fat was
significantly lower (P<0.05) by using Yea
Sacc with sheep and goats than without
Yea sacc.

Results in Table (6) showed that the
average value of dressing percentages
based on empty body weight did not vary
among treatment. This observation was
similar to the findings of Drennan and
Moloney (1993) Sheep had higher (p<
0.05) value of dressing percentage than
goats  Whole sale cuts percentages of
empty body weight presented in Table (6)
indicated that neck shoulder-rack loin
and tail was not affect by treatments or
animals species . The result obtained is
supported by a similar one observed by
El Basiony er ol (1998) while flank and
legs varied non significantly between
treatments and animals species.

Data on eye muscle area, kg carcass
per cm’ L.D (Longesmuse dorsi), total
fatty tissue are presented in Table (7).
Average values of eye muscle area were
not affected by treatments while goats had
higher value (2.55) of kg carcass/cm’
L.D. than that of sheep {2.15).

Yea sacc group had significantly
lower (P <0.05) value of total fatty
tissues kg (0.333) than that of control one
{0.886). Also, goats had significantly
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lower (P<0.05) value of total fatty tissues
than of sheep.

The lower values of gram fat /cm’
L.D.(Longesmuse dorsi) were recorded
for sheep and goats fed Yea sacc,
However, the higher value was
demonstrated for control animals.

In conclusion, Yea sacc increased
(P<0.03) digestibility coetficients and
significantly (p<0.05) decreased ruminal
ammonia concentration, percentage of
carcass total fatty tissues, and pelt .
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