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SUMMARY
Twenty lactating buffaloes were grouped into 4 fceding treatments for 25 weeks.
The treatments were (1) control, (2) control + 10g Yea-sacc'™®, (3) control + 10g Lacto-
sacc (4) control + 10g Baker’s yeast. The control ration was consisted of concentrate
feed mixture: berseem clover: rice straw (50 : 30 : 20, on dry matter basis).
Yea-sacc'”?® supplementation increased (P<0.035) nutrients digestibility. milk yield,
milk protein content, C,s content in milk fat, histidine, phenylalanine, serine, glycine,

proline and tyrosine in milk, total protein, albumin, urea nitrogen, glucose and
cholestero! in blood serum than control. Lacto-sacc supplementation increased (P<0.05)
nutrients digestibility, Ciy in milk fat, histidine, glycine and proline in milk, albumin

and glucose in blood serum, however it decreased (P<0.05) alkaline phosphatase than
control. Baker’s yeast supplementation increased (P<0.05) nutrients digestibility, Ci,

and C,¢ in miik fat and glucose in blood serum, however it decreased (P<0.01)Cyq

content in milk fat. The highest nutrients digestibility, milk yield, milk protein and
blood serum protein, urea, giucose and cholesterol contents were obtained with Yea-
sacc'® followed by baker’s yeast then Lacto-Sacc supplementations. It could be
concluded that Yea-sacc'®® supplementation to rations of lactating buffaloes had
beneficial effects on their productive performance and a feasible economical efficiency
under the farm feeding condition in Egypt.

Key words: yeast cultures, lactating buffaloes, nutrient digestibility, blood serum, milk fatty acids,
amino acids.

INTRODUCTION activities associated with these

preparations. Dawson, (1992) mentioned

Yeast and yeast cultivates had been
used as supplements in animal feeds for
more than six decades. For the most part,
early uses of these supplements were
based on empirical observations, which
suggested that improvements in animal
performance could be obtained by
including small amounts of yeast or yeast
culture in animal diets. Until recently few
attempts has been done to identify
mechanisms which explain the beneficial

that yeast stimulates rumen bacteria to
enhance lactate and ammonia utilization
resulting in moderate pH and increases in
microbial population which lead to
increases in fiber digestion and protein
synthesis in the rumen. In the lastsix
years, a number of studies were carried
out to explore the beneficial effects of
yeast culture supplementation on cattle,
sheep and goats productivity (Williams
and Newbold, 1990, Dawson, 1990,
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Offer, 1990, Edwards, 1991;
Higginbotham et al., 1994; Besong et al.,
1996, Putnam et al, 1997 and El-Badawi
et al., 1998). '

Yeasts are know as rich sources of
vitamins, enzymes, nutrients and other
important cofactors which make them
attractive as a basic nutrient source by
number of features: rich sources of
vitamins, enzZymes, nutrients and other
important cofactors (Dawson, 1992),
Yeast cells maintain their metabolic
activities under anaerobic conditions, and
exposure to low pH (Dawson, 1992).
However, production responses to yeast
culture  supplementation vary with
species, diet and the type of yeast
supplement. So the objective of this study
was to evaluate the effect of different
types of yeast supplements in the ration
on the productive performance of
lactating buffaloes.

MATERIALS AND METHODS

This study was conducted at the
Experimental Farm of Milk Replacers
Research Center, Faculty of Agriculture,
Ain Shams University and Food Tech.
and Dairy Sci. Dept., National Research
Centre, Dokki, Cairo, Egypt.

1. Animals and rations

Twenty lactating buffaloes, in their 4%
or 5" lactation seasons were used in 25
weeks feeding trial started afier two
weeks of parturition, Buffaloes were
grouped in equal numbers in four groups
according to age and assigned at random
to receive one of four dietary treatments.
Dietary treatments were (1) control, (2)
control + 10g Yeasacc'™ (YS)
containing 10* cells of Saccharomyces

cerevisiae per gram (Alltech’s product, .

USA), (3) control + 10g lacto-sacc (LS)
containing dried fermentation products of
Laciobacillus acidophilus, Streptococcus
Sfaecium, Aspergillus  oryzae  and

Aspergillus niger , and 10" cells of
Saccharomyces  cerevisiae per gram
(Alltech’s product, USA) (4) control +
10g Baker’s yeast (BY) containing 10°
cells of Saccharomyces cerevisiae per
gram supported by vitamin B,, B, and
Nichotnic acid (Egyptian Company for
Starch, Yeast and Detergents) . Control
ration consisted of concentrate feed
mixture (CFM) : berseem clover (BC) :
rice straw {RS); (50:30:20, dry matter
basis).

The CFM consisted of 25%
undecorticated cotton seed cake, 35%
wheat bran, 30% com, 3% rice bran, 3%
molasses, 2% limestone, 1% urea and 1%
salt (NaCl). Chemical composition of the
ingredients is shown in Table (1).

2. Management

Amounts of daily feeds were assessed
to cover the maintenance and the
production requirements (Shehata, 1971).
The CFM was individually weighed for
each animal and offered twice daily during
milking times at 6.00 and 16.00 hr, while
roughages were offered at 8.00 and 14.00
h. after accessing the animals to fresh
water. The daily supplemental yeast were

- mixed with CFM twice daily just before

feeding to ensure that each animal had
consumed its own supplement. The
treatments were begun after 2 wk of
calving and extended for 25 weeks after
parturition.

3. Analysis of feed samples

Samples of CFM, BC, RS and yeasts
were analyzed for dry matter (DM), ash,
crude protein (CP), crude fiber (CF) and
ether extract (EE) according to A. O. A. C.
{1995). Nitrogen-free-extract (NFE) was
calculated by differences,

_ 4. Sampling and analysis of milk

The animals were machine-milked twice
daily, while milk samples were coliected
once every two weeks for 13 weeks, then
once every four weeks till the 25% week of
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recorded individually and milk samples
were analyzed for fat, total solids (TS),
solids-not-fat (SNF), total protein (TP),

pH, acidity and ash (Ling, 1963) lactose

(Barnett and Abd El-Tawab, 1957),
individual amino acids (AA) (Millipore
Cooperative, 1987) and individual fatty
acids (FA) were determined after the
extraction of milk fat using chloroform-
methanol (2 : 1 v/v) and the solvent was
evaporated in a rotary evaporator. The
methyl esters of the fatty acids were
analyzed wusing Konik HRGC 3000
(Konik Instruments Inc, Miami - Florida
33015, USA) equipped with a flame
ionization  detector and fited with
stainless-steel column (1 x 2 m x 1/8 inch
diameter) packed with 10 % Carbowax 20
M and supported on cromosorb WHP 80 -
100 mesh. The sample (1.0 - 1.5 ul) was
injected into the column using
microsyringe. The gas chromatographic
conditions used for the analysis was
temperature programmed from 130 -
220°C at the rate of 4°C/min., with a
nitrogen flow rate of 30 ml /min,
hydrogen 30 ml/min. and air 300 ml/min.
Also, the injection temperature and
detector temperature were 220 and 240°C,
orderly. The peak areas were measured
using an integrator. Identification and
percent composition of the fatty acids
were determined by the reference to a
standard of known composition.

5.Sampling and analysis of blood serum

Biood samples (four hrs post-morming
feeding) were collected from the jugular
vein of each animat on the milk sampling
day. Collected blood samples were
centrifuged at 4000 r.p.m. for 20 min. and
the blood serum was stored in clean glass
vials at -18°C till analysis. Serum total
protein were determined as described by
Armstrong and Carr (1964), albumin
(Doumas et al. 1971), urea (Patton and
Crouch, 1977), transaminases (GOT and
GPT) activities (Reitman and Frankel,
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1957), glucose (Siest ef al. 1981), alkaline
phosphatase activity (Bessey et al. 1946),
cholesterol (Kostner, et al., 1979), and
total lipids (Postma and Stroes, 1968).
Globulin and albumin/globulin ratio was
calculated.

6. Digestibility trials

During the last three months of the
experimental period, three animals from
each experimental group were used in
digestibility trial. Grab sample method
was used and acid insoluble ash as
internal  marker was applied for
determining the digestibility {Van Keulen
and Young, 1977). Faeces grab samples
were collected handily at 12.00 a. m. for
three successive days from each animal
for chemical analysis accordingto A. O.
A. C. (1995) and the digestibility
coefficients of a certain nutrient was
calculated.

7. Statistical analysis

The ANOVA for a two-way
clagsification design using the general
linear model procedure Yi=U +T; + ey
+ Aj + (TA)U + Eijka where Yijk :is the
parameter under analysis of the ijk
buffalo, U : is the overall mean, T; : is the
effect due to treatment, e; : is the effect
due to the animals within treatment,
(treatment error), A; : is the effect due to

the week of lactation, (TA); : is the
interaction  (treatment * week of
lactation), Eg is the effect due

experimental error associated with the Yy
observation , according to Snedecor and
Cochran, (1982). The Duncan’s new
multiple range test was used to test the
significance between means.

RESULTS AND DISCUSSION

1. Dry matter intake (DMI)

The highest DMI value was obtained
by YS supplemented group foliowed by
BY and then LS (Table, 2}. The lowest
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Table 1. Chemical composition of concentrate feed mixture (CFM), berseem (BC),
rice siraw (RS) and different yeast supplements (% Dry matter basis)

Diet inmdieq{ﬁ
ltems CFM BC RS Yea- sace'"®® Lacto- sacc ___ Baker
Drv matter 92.7 12.3 91.0 93.0 93.0 91.0
- Organic matter 90.9 88.2 85.3 924 91.6 92.7
Ash 9.1 11.8 142 19 8.4 7.3
Crude protein 14.1 132 34 297 25.8 41.4
Ether extract 4.2 2.6 1.2 82 10.6 9.0
Crude fiber 151 273 35.1 12.3 12.5 3.20
Nitrogen-free-extract 57.5 45.1 46.1 422 42.7 39.1

Table 2. Mean values of live body weight (LBW), DM intake and nutrients
digestibility by Ilactating buffaloes fed diets supplemented with different yeast
cultures, during the last 3 months of the trial.

Treatments
____Parameter  Control Yea-sacc " (T) Lacto-sacc (T;) Baker yeast (T;) S.E.
LBW (kg) 590 573 575 586 -
DM intake :

Total (kg / head / day)  12.13 13.43 12.43 1333 -
Total % of LBW 2.06 234 : 2.16 . 227 -
From CFM 5.71 7.01 6,01 691 0.62
From berseem clover 3.69 3.69 3.69 3.69 -
From rice straw 2.73 273 ] 2.73 2.73 -

Nutrients digestibility (%):
Dry matter 67.04° 73.26" 70.30° 71.63>  0.38
Organic matter 70.55¢ 76.90" 73.56° 7526 041
Crude protein 71.62° 77.56 75.01° 76.43* 0.40
Crude fiber . 56.55° 61.82* 59.05" 60.63" 0.37
Ether extract 65.76° 73.02° 69.14° 71.32° 0.60
Nitrogen-free extract  74.53° 81.47° 77.93" 79.30° 0.47

- Each value is a mean of 9 samples from 3 animals, S.E. = Standard error, CFM = Concentrate feed
mixture. Different superscripts in the same raw are significantly differ (P < 0.05)
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Figure 1. Effect of the different dietary treatments on
buffaloes daily milk yield
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BY and then LS (Table, 2). The lowest

DMI value was obtained by control
group. These results are in accordance
with those of Erdman and Sharma (1939),
Arambel and Kent (1990), Mutsvangwa
(1992), Swartz ef al. (1994) and Soder
and Holden (1999). However, Wohlt et al.
(1991), Williams et al. (1991), Erasmus ef
al. (1992), Olson ef al. (1994), Yousef et
al. (1996) and Putnam et al. (1997), who
reported that there was a significant
improvement in DMI when yeast culture
was given to lactating animals.

2. Nutrients digestibility

The present data (Table, 2) clearly
showed that animals fed rations
supplemented with yeast had higher
(P<0.05) DM, OM, CP, CF, EE and NFE
digestibility values than those of control
group. The highest digestibility values
were obtained with YS supplemented
group, followed by BY and then LS
treated groups. These results are in line
with those obtained by Wohlt et af, (1991)
who attributed the increase in digestibility
to the effect of yeast cultures which may
provide stimulatory factors to mmen
cellulolytic and proteoiytic bacteria,
especially when high concentrate (>50%)
diets are fed. It was stated that feeding
yeast cultures has increased numbers of
cellulofytic rumen bacteria and resulted in
improved fiber digestibility (Wiedmeier et
al. 1987). Wohlt et al. (1991) reported
that digestibility of crude protein and acid
detergent  fiber  were significantly
improved when yeast culture was added
to diets for lactating cow.

3. Milk production and composition
Yields of milk (Fig. 1) and 4% fat-
corrected-milk (FCM) and milk protein
content {Table 3} were significantly (P<
0.05) improved by including yeast'in the
ration. In other words, YS, LS and BY
treatments produced 24.8, 4.2 and §.3%
more milk respectively as compared to
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control. These results are in accordance
with those reported by Huber et al
(1989), Gunther (1990a), Ginther
(1990b), Wohlt ef al. (1991), Kobeisy and
Ibrahim (1991), Williams et al. (1991),
Erasmus et al (1992), Kumar et al
(1992), Piva et al (1993), Sudarshan
Singh (1993), Abd El-Ghani et af. (1995),
Kobayashi er af. (1995), Strzetelski et al.
(1996), Yousef er al (1996), Putmam et
al. (1997) and Abo El-Nor and Xholif
(1998). The higher milk yield of animals
fed on diets with yeast supplements may
be attributed to higher DM, OM, CP, CF,
EE and NFE digestibility values than
control group. However, El-Badawi et al.
(1998) recorded that during lactation
period, in Baladi goats, milk yields (4%
FCM, fat and protein) over the whole
lactation were insignificantly higher
(P>0.05) in YC-fed groups. There was no
interaction between treatments and weeks
of lactation during the first 25 weeks of
lactation.

Milk protein content was significantly
{P<0.05) higher with YS than control
treatment. This result is in accordance
with those reported on lactating animals
fed diets supplemented with yeast culture
{Erdman and Sharma (1989), Ginther
(1990a), Giinther (1990b), Kobeisy and
Ibrahim (1991), Kumar et af (1992),
Sudarshan Singh (1993), Abd El-Ghani et
al.  (1995), Kobayashi et al (1993),
Yousef et al. (1996) and Putnam eral
(1997)}. Skorko-Sajko ef al (1993)
reported that the increased flow of lysine
and methionine observed by Erasmus
(1991} might probably help to explain the
increase in milk and milk protein yield. In
addition, the increase in milk protein yield
by yeast culture supplementation may be
due to stimulation of rumen microbes,
that cause altering in microbial protein
synthesis and increased protein passage
and protein yield, explain by {Dawson,
1993). However, Abo El-Nor and Kholif
(1998) and Soder and Holden (1999)
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Table (3): Mean values of yield and composition of milk produced by lactating
buffaloes fed diets supplemented with different yeast cultures.
Treatments
Items Control  Yea-sacc' =°  Lacto- Baker -8.E.
(T;)  sacc (T,) yeast(T;)
Milk yield (kg/d) 6.89" 8.60" 7.18° 746" 0.40
4% FCM (kg/d) 9.35 12.81° 10.55° 10.78" 0.45
Fat % 6.96 7.26 7.13 6.97 0.17
Protein % 3.84° 4.05* 3.93%  3.92% 0.05
Lactose % 4.80 4.90 4.74 4.77 0.08
Ash %% 0.70 0.73 0.70 0.72 0.01
SNF % 938 9.58 9.40 9.43 0.09
TS % 16.34 16.82 16.55 1642 0.15
PH value 6.70 6.67 6.67 6.68 0.02
Acidity % 0.174 0.177 0.177 0.177 0.002

FCM = 4% fat corrected milk, SNF = Solids-not-fat, TS = Total solids, S.E. = Standard error.
Means of 45 samples from 5 animals for each treatment. Means with different superscripts are

different at (P<0.05).

Table (4) : Fatty acids composition of milk produced by lactating buffaloes fed diets
supplemented with different yeast cultures.

Treatments
Fatty acid (%) Control  Yea-sacc'™  Lacto- Baker S.E.
Ty sace (T,) yeast(T;)
Ce 1.06 1.89 1.14 0.79 0.27
Cy 0.75 0.97 0.90 0.90 0.16
Cro 1.88 1.97 2.31 1.82 0.31
(o 2.41 2.53 2.34 2.51 0.18
IsoCy4 0.31 0.10 027 0.23 0.13
Cia 10.88% 11.56® 10.11° 12,03 0.37*
Cran 1.84 0.31 1.64 2.72 0.64
Cis 225 1.45 2.01 2.03 0.40
Cis 0.80 1.01 1.09 1.05 0.32
(s0C 6 2.88 0.72 0.49 0.00 0.69
Cis 28285 30.08"B*® 2743  3040™  047*
Cis1 1.15 1.16 4.05 3.92 0.80
Cis 6.17 3.47 1.42 1.09 1.54
Cus 14.64% 15.13% 1590 12,64  0.65**
Cisui 24.53 26.92 2761 26.36 3.10
Cis2 0.17 0.7t 0.68 1.49 0.48
Saturated 71.52 79.87 64.32 64.44 6.32
Unsaturated 28.48 30.13 35.68 35.56 3.16
Short (<Cy4) 6.10 7.36 6.69 6.02 0.62
Medium 54.56 49.38 49.11 53.47 3.20
Long (>C;7) 39.35 42.76 44.20 40.50 3.53

- Each value is a mean of 3 combined samples from 5§ animals. S. E. = Standard error. *=
significant at 5 % level, ** = significant at 1 % level, Dissimilar superscripts at the same row are
significantly different (P<0.05, small letters, P<0.01, capital letters). '
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Table (5): Mean values of amino acids' content (mg/100 g sample) in milk of buffaloes
fed diets supplemented with different yeast cultures.

Amino acids (AA) Control Yea-sacc ™ Lacto- Baker S.E.
EAA - G
Histidine 87" 17" 115t 105 9*
Arginine 90 98 108 116 14
Threonine 181 225 205 193 13
Valine 231 301 266 257 25
Isoleucine 205 241 234 225 20
Leucine 387 445 401 392 34
Phenylalanine 170% 2124 1762 163% 13+
Lysine 298 369 335 328 29
Total EAA 1649 2010 1840 1779 159
NEAA | |
Aspartic 281 348 324 314 28
Glutamic 953 1063 958 952 80
Serine 1788 2327 212480 o7ABb 17+
Glycine 63° 90° 91* 83 8*
Alanine 89 153 151 141 25
Proline 361% 584 466> - 423P 34%*
Tyrosine 1218 1614 132480 109%* 12%
Total NE AA 205150 26317 23344F0  2029A8t 300+

Total AA 3700 4641 4174 4008 340

'Each value represents an average value of 3 combined samples from 5 animals. S.E. =
standard error, EAA = essential amino acids, NEAA = non-essential amino acids, * =
significant at 5 % level ** = significant at 1 % level , Dissimilar superscripts at the same
row are significantly different (P<0.03, small letters, P<0.01, capital letters).
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found that milk protein were not
significantly affected by yeast cuiture.
Moreover, Huber et al. (1989), recorded
that supplementation of yeast cultures had
decreased milk protein.

Milk fat content for YS and LS treated
groups were higher by 4.3 and 2.4% than
those of BY or control groups, howevere
the  differenence was insignificant
between groups (P>0.05). Results of milk
fat content are in accordance with those
reported by Huber et al (1989),
Strzetelski et al (1996), Abo El-Nor and
Khoiif (1998) and Soder and Hoiden
(1999). However, Abd-El-Ghani er al.
{1995) and Yousef et al. (1996). found
that animals fed yeast culture had a
significant increase in milk fat content.

The total solids, SNF, lactose, ash, pH
and acidity showed similar trends to fat
content with no significant differences
(P> 0.05) among groups. These results
were in accordance with those obtained
by Erdman and Sharma (1989), Arambel
and Kent {1990), Erasmus et al (1992),
Piva et al (1993), Abo El-Nor and Kholif
(1998) and Soder and Holden (1999).

" The overall means of fatty acids show
that YS and BY had higher content
(P<0.05) of Cm and Clﬁ than those of

control and LS. Also, LS had
significantly higher (P<0.05) content of
C18 than other groups (Table, 4). Giger-

Reverdin e al. (1996) reported that milk
fatty acid production was increased in
dairy goats fed yeast culture. However,
Abo El-Nor and Kholif (1998), found that
as the level of yeast culture increased in
the diet, saturated fatty acids gradually
increased, while Cls:,, Cis2, Cig and Cap.

4 were ingignificantly decreased.

The overall means of amino acids
pattern (Table 5) indicate that YS and LS
had higher contents (P<0.05) of histidine
and glycine than those of control group.
Moreover, YS group had significantly
higher (P<0.05) contents of phenylalanine
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and tyrosine than control, LS and BY
groups. Serine was higher (P<0.05) for
YS and LS than control. Proline was
higher (P<0.05) for YS than other
treatment groups (Table 35). Values of
non-essential amino acids were higher
(P<0.05) with YS group than other
treatment groups. Values of total non-
essential amino acid may explain the
increases in milk protein content with
yeast supplemented groups than control
group.

4. Blood serum parameters

The data in Table (6) indicate
that YS supplemented group had higher
serum  total protein, albumin, wurea
nitrogen, glucose and cholesterol contents
(P<0.05) than confrol. Also, LS
supplemented group had higher serum
albumin and glucose contents but lower in
alkaline phosphatase activity (P<0.05)
than control. The BY group had higher
serum glucose content (P<0.05) than
control. These results are in accordance
with Yousef et al. (1996) and Abo El-Nor
and Kholif (1998), however, Piva et al.
(1993) found that blood plasma total
protein were affected adversely by adding
dietary yeast culture. Harris et al. (1991)
found that Holstein cows fed diets
supplemented with yeast culture had
lower biood urea nitrogen. However,
Kobayashi et af. (1995) reported that the
concentration of urea-N in blood plasma
was unchanged by adding dietary yeast
culture.

5. Economical efficiency

Table (7) represents the effect of
supplementing lactating buffaloes’ diets
with different types of yeast cultures on
the economical efficiency expressed as
price of milk yield per cost of feed
consumed. The data indicated that using
Yea sacc'® was better economically than
control or other supplemented diets.
Based on the assumption that the price of
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Table (6): Mean values of some blood serum parameters of lactating buffaloes fed
diets supplemented with different types of yeast cultures.

Treatments

Items Control Yea-sacc'™ Lacto- Baker S.E.
o (Ty) sacc (T,) yeast (T;)

Total protein (g/dl) 6.64" 7.32* 6.98°  7.00% 0.20
Albumin (g/dl) 3.30° 3.65 3.61° 3.50% 0.09
Globulin (g/d1) 3.34 3.67 3.37 3.37 0.18
A/G ratio - 0.99 0.98 1.06 0.94 0.06
Urea nitrogen (mg/d!) 39.48° 43.72* 39.13° = 41.04® 1.22
GOT (UM 33.64 33.62 33.00 35.02 1.51
GPT (U/) 21.40 22.62 23.20 22.75 0.82
Alka-p-ase (U/) 37.72° 35.97" 33.73* 358" 1.20
Glucose (mg/dl) 55.48° 65.98" 60.19°  64.74° 0.86
Total tipids (mg/dl) 300.6 325.6 301.0 319.5 795
Cholesterol (mg/dl) 153.3° 157.8° 153.2°  156.5® 1.13

S.E. = Standard error, A/G = Albumin/Globulin, GOT and GPT = Glutamic-oxaloacetic
and Glutamic-pyruvic transaminases, Alka-p-ase = Alkaline phosphatase activity .
Means of 45 samples from 35 animals each treatment. Means with different superscripts
are different at (P<0.05).

Table (7): Effect of yeast supplementation in diets of lactating buffaloes on their
economical efficiency.

Items Control  Yea-sacc'™® Lacto-sacc Baker yeast
ATy (Ty) @My

Intake as fed (kg/d)

Concentrate 6.16 7.56 6.48 7.45

Rice straw 3.0 3.0 3.0 3.0

Berseem clover 30 30 30 30

Yeast cultures (g/d) -- 10 10 10

4% FCM yield (kg/d) ' 9.35 12.81 10.55 10.78
Cost of feed consumed (L.E./d)" 5.64 6.41 5.81 6.34
Price of 4% FCM yield (L.E/d) - 14.07 19.29 15.89 16.24
Cost of kg 4% FCM (L.E./d)? 0.60 0.49 0.56 0.60
Economical efficiency’ 2.49 3.01 2.73 2.56

" TCost of feed consumed (L.E./d} = Price of each ration ingredient x its amount consumed/d. “Cost
of kg 4% FCM (L.E./day) = Cost of feed consumed/ average daily 4% FCM yield. * Econotnical
efficiency = Price of 4% FCM yield / cost of feed consumed.
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one ton of CFM, RS and BC were 550, 35
and 70 Egyptian pounds (L.E.)
respectively. The price of one kg of Yea

saccm]ﬂ, lacto sacc antl bal(er's yeast were
45, 38 and 6 L.E., respectively.
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