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ABSTRACT

The present study was carried out in the Central Laboratory for Food and
Feed {CLFF) to study the effect of treated rice straw and cofton stalks with white-rot
fungi (Pleurotus ostreatus) alone, added yeast (Saccharomyces Cervisiae), incubated
yeast for 15hr and combination of fungi and yeast on chemical composition, fiber
fractions, digestibility of dry matter (IVDMD), digestibility of organic matter {IVOMD),
true digestibility (IVTD), pH and microflora of ruminal fluid (Enterococci count, lactic
acid bacteria count and total anaercbic bacteria count).The results of chemical
compaosition showed in case of RS incubated with SC for 15hr increase in protein
content (from 4.6 to 6.2%), and in case CS$ incubated with SC for 15hr (from 3.5 to
5.9%) however, additional increase in case of spent RC (from 4.6 to 7.6%) and spent
CS (from 3.5 to 10.9%). The results of fiber content were decrease in general, in case
of RS incubated with SC for 15hr decrease in fiber content (from 34.8 to 33.4%), and
in case of CS incubated with SC for 15hr (from 48.2 to 45.9%). However, additiona!
decrease in case of spent RC {from 34.8 to 16.4%) and spent CS incubated with SC
{from 48.2 to 30.9%). Each of fiber fraction, lignin conient in both experimental
materials showed considerable decrease refers to the treatment with fungi or yeast or
both. The result of IV-DMD showed highest value with the treated rice straw with fungi
+ yeast (52.24%) and the same trend with IV-OMD (60.54%). However, the highest
IV-true digestibility value was with treated rice straw with fungi and incubated yeast for
15hr (66.28%). No effect of yeast treatment on the pH value of the rumenal fluid over
all the experiment. The administration of SC to small ruminants stimulates the growth
of the beneficial rumenal bactena wh|ch consequently posmvely aﬁects the rumenal
fiber degradation i.e 30x10° vs. 56x10°, 30x10° vs. 55x10° and 20x10° vs. 52x10° for
enterococci count, lactic acid bacteria count and total anaerobic bacteria count,
respectively. The results revealed that the cuitivation of fungi and inculation or
addition with yeast could improve the nutritive value of rice straw and cotton staiks.
Hence, the biological treatment, in addition, of sharing it for improvement of nutrtive
value of these residues to be suitable for animal feeding, the treated residues share in
reducing the environmental pollution by avoiding burning it.
Keywords: Rice straw, Cotton stalks, Pleurotus Ostreatus, Saccharomyces
caravisias, In Vitro, Chemical composition, Nutretive value, Rumen
microorganism.

INTRODUCTION

For long time ago, several researches and reports entitied with the
problem of animal feed shortage as the main constraint which limits the
development of animal production all over the world. The present animal feed
status seems to meet 50-60% of the requirements of existing animals,
ruminants and monostomach.

It should be pointed out that about 14 million tons of plant residues
are available annually in Egypt (Hathout and El-Nouby, 1980 and El-
Shinnawy1998). However, only 4.0 to 4.3 million tons may be used in feeding
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ruminants and the remainders are bumed or wasted, and hence lead to
environmental pollution and consequently health hazards.

The most fibrous plant residues are available as cheap roughage
resources, including different straws and other materials i.e. rice straw, wheat
straw, bean straw (stalks), corn stalks, stovers, corn cobs, rice hulls, banana
leaves and plantain, cotton stalks and others,

Nowadays, several trails have been established to improve nutritive
value of lignocelluloses crop residues by the biological treatments with
various yeast, moulds, algae and bacteria, Abdul-Aziz ef al (1997); El-Ashry
et al., (1997); Henderson and McDonaid (1977); Khorshed (2000); El-Tahan
(2003), El-Tahan and Mohammadi (2005) and Akila S. Hamza et al. (2006).
Saccharomyces cerevisiae culture has been used as supplement for
ruminant's dietary for many years. However, interest in Sacc. cerevisiae
culture as a potential alternative to antimicrobial feed additives has increased
within the past 10 years. Some of the benefits associated with the use of
Sacc. cerevisiae included the increase of dry matter and NDF digestion
(Carro et al, 1992), initial rates of fiber digestion (Williams et af 1991), and
milk production in dairy cattle (Harris and Webb 1990; Kung et af 1997; Piva
et al 1993 and Williams ef al 1991).

In vitro experiments have also reported that, in some cases, S.
cerevisiae culture favorably aftered the mixed ruminal microorganism
fermentation and stimulated lactate uptake and celiulose digestion by pure
cultures of predominant ruminal bacteria (Callaway and Martin 1997; Martin
and Nisbet 1992; Nisbet and Martin 1991, and Nisbet and Martin 1993).
Unfortunately, in-vivo and in-vitro effects of Sacc. cerevisiae culture are not
always consistent (Martin and Nisbet 1992).

Recent research (Callaway and Martin 1997) demonstrated that,
Sacc. cerevisiae culture stimulated growth of the predominant ruminal
anaercbic bacteria such as Sefenomonas ruminantium, Megasphaera elsden,
Fibrobacter succinogenes and Ruminococcus albus. Sacc. Cerevisiae culture
increased the initial rate but not the extent of cellulose digestion by
F. succinogenes and Ruminococcus flavefaciens (Callaway and Martin 1997).
Sullivan and Martin 1999 reported that pure culture results, found that Sacc.
cerevisiae culture on the in vitro increase mixed ruminal microorganism
fermentation of rice straw and cotton stalks.

The objective of present work is to study the effect of incubating rice
straw or cotton stalks either with oyster mushroom alone (Pleurofus ostreatus)
or bacter's yeast alone (Sacharomyces cerevisiag) or fungal yeast treatment
on the improvement of nutritive values, and also on in vifro mixed ruminal
microorganism

MATERIALS AND METHODS

The present work was carried out in the Central Laboratory for Food
& Feed (CLFF), Agriculture Research Center during 2006.
Two microorganisms have been used:-
1-The strain of Pleurotus ostreatus used in this experiment was obtained from
the Department of microbiology laboratory, Faculty of Agriculture, Ain
Shams University.
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2-The strain of Saccharomyces Crevisiae ATCC 0000 was obtained from
Food Safety Laboratory, Central Laboratory for Food and Feed, Agriculture
Research Center.
Pleurotus ostreatus cultivation:-
1- Preparation of mother culture
The preparation of mother culture was grown on Potato Dextrose
Agar (PDA) media. After preparing the media (41 gm from PDA / 1 litter
distilled water), stir on heating until boiling. Fill glass test tubes 1o one third
with the media, cover with cotton wool then aluminum paper. Autoclaved at
121 °C under pressure for 20 min. Lay tubes at 45 * angles until cooled at
room temperature, then inculated using the mother culture which incubated at
25°C for 15 days.
2-Preparation of mother spawns substrate
The mother spawns was prepared according 10 Kumar and Mujal
(1975) and Quimio, (1988). To prepare the mother spawn, sorghum was
washed thoroughly, and then soaked over night. Dead seeds or those that
float on water were carefully removed. Then, the grains were drained.
Precipitated chalk (CaCO3) and gypsum “1%each w/wet basis” were added
to the grains. Fill the jars two third from the prepared grains then plugged with
aluminum paper. The grains were sterilized under pressure for one hour at
121°C.The jars were then cooled at room temperature for inoculation.
3- Inoculation and incubation
The jars were inoculated inside laminar flow cabinet and incubated at
25°C for 15 days. When the jars were fully covered with the mycelium, the jar
was used to inoculate 10 jars. This plantedspawn was used in mushroom
cultivation after being incubated 15 days at 25 °C until the grains were
covered with white cotton shaped mycelium biomass.
Preparation of substrate for mushroom cultivation
Raw rice straw and cotton stalks were obtained from field atlached to the
Agriculture Research Center. Raw cotton stalks was sun dried. Raw rice
straw and collon stalks were chopped {ca 2-6 cm). The chopped
materials were soaked in tap water until moisture content 60—70 % excess
water out of substrate, followed by soaking in boiled water (95-100°C), this
process is carried out to reduce the count and of other microorganisms that
may compete with growth of fungi thin all containers of substrate must be
closed tightly and kept in sterilized room, leave the substrate till reach room
temperature (6-8 hours) according to Balasubramanya and Kathe 1956;
Sakar et af 1988; and Meera et al 1989 o decrease contamination. Calcium
carbonate 1% {(w/w) was used to adjust the pHto 5.5.
Incubation of substrate
The substrate was cooled to room temperature and spread in one {ayer
(i5 cm thick) into plastic containers (40x25x30 cm). The spawn was
distributed over the substrate at a rate of 5% (w/w). A five cm thick layer of
substrate was added to cover the spawn. Total amount of substrate used was
2.0 k g for each container. Twelve containers froin each strain were prepared.
Mycelial growth
The inoculated containers were covered tightly with plastic sheets
and incubated at room temperature (20 °C + 5°C). At the end of incubation

6235



Haready, M.S. and Gihan M, EI-Moghazy.

period *3weeks®, the mycelial growth of the tesied cultures covered the
substrate. The Plastic sheet was removed; relative humidity of the room was
adjusted “70% * 5 %" by watering the containers once daily and spraying the
floor with water.

The first fruiting bodies were harvested 10-12 days latter. Four harvests
(1% = 50%, 2™ = 25%, 3™ = 15% and 4™ = 10% approximately) at intervals of
about 5-7 days were camied out duning the next 60 days. The raw materials
(rice straw and cotton stalks) and spent matenals (rice straw and cotton
stalks) have been divided into three parts:

1- Chemical analyses were performed from raw and spent materials (rice
straw and cotion stalks). The substrates were dried in oven at 60 °C and
ground. Dry matter, crude fiber, ether extract, crude protein (N X 6.25) and
ash were determined according to A.O.A.C. (1990). Nitrogen free extract was
calculated by difference.

2- Fiber fractions:

Neutral detergent fiber, acid detergent fiber, acid detergent lignin, acid
insoluble ash, hemicellulose, celluiose and lignin were determined according
to Van Soest and Breston (1979)

3- In Vitro Fermentation studies:

The in vitro dry matter disappearance was determined on the raw rice
straw, cotton stalks and treated rice straw , cotton stalks with P ostreatus
as will as with and without yeast (Saccharomyces cerevisiae) according to
Menky et al,, (1979).

Three adult rams’ Rahmany sheep (average 65 kg BW), fed 2% of
BW (consists of 40% barssem hay and 60% of concentrate mixiure. Befare
the moming feeding {0900), approximately 500 mL of ruminal fluid was drawn
from each of the rams with a rubber stomach tube, depaosited into a vacuum
fiask that had been previously flushed with O2-free CQO2, mixed, and
immediately transported to the laboratory. The mixed sample was strained
through four layers of surgical gauze into an Erenmeyer flask under
continuous flushing with CO2, and efforts were made to maintain the
temperature at 390C. The fluid was then mixed with buffer (pH 6.9;
containing [per liter] 292 mg of K2HPO4, 240 mg of KH2PO4, 480 mg of
(NH4)2804, 480 mg of NaCl, 100 mg of MgSQ4_7H20, 64 mg of
CaCl2_2H20, 4,000 mg of Na2CO3, and 600 mg of cysteine hydrochloride)
in a 1:4 ratio. After mixing, 50 mL of diluted ruminal fluid was anaerobically
transferred to 60-mL fermentation bottles containing 0.5 g of each substrate
on a DM basis, incubated at 390C in a water bath for 48h and mixed
periodically. Indigested residue was collected on a pre-weighed oven dried
Whatman number 1 filter paper by vacuum filtration. The filter paper and
undigested residues were then oven-dried at 1050C for 24 h to remaove
excess moisture and then weighed. In vitro DM disappearance (IV-DMD) was
calculated as original dry sample weight minus dry residue weight divided by
the original sample weight. This value was then multiplied by 100 to derive
the IV-DMD percentage.

%IVOMD = 100 x (initial substrate DM) - (substrate residue OM - blank
residue OM - ash residue OM) / (initial substrate DM).
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For estimation of true digestibility, remove flasks from water bath
after digestion or from refrigerator if stored. Wash with 100m! neutral
detergent solution into 800m!} Berzelius beaker to make a total volume of
150ml.Add 2 mi decahydronaphthalene. Reflux for 1 hour, and filter into a
50mi, 40mm plate, and coarse porosity fritted - glass crucibles, Wash twice
with hot water, twice with acetone and suck dry. Dry in oven at 1050 over
night and weight. Blank are not necessary.

The calculation of true dry matter digestibility had been done by step
one (after 24h incubation) Goering and Van Soest (1970), and the calculation
as follows:;

100-% ND residue= % true DM digestibility

Using Saccharomyces cerevisiae as bropiotic:

Subculture from the selected Saccharomyces cerevisiae was
inoculated in Brain Heart Infusion broth Lenette ef al. (1980}, and incubated
at 25°C for 24 hours then the total viable count was determined according to
NMKL (2005). The freshly prepared suspension was added as follows to
determine the in- vitro fermentation:-

1- Seventeen ! of freshly prepared suspension contained 5x10° cfu was
inoculated on 50 ml of ( 40 ml buffer solution +10 rumenal fluid) added to
¥ gm crushed sampie ( raw, spent cotton stalks and raw, spent rice
straw} and incubated for 48 hrs at 390C in a water bath. Sub-samples
were collected at 0, 3, 6, 9, 24 and 48 hrs intervals from which pH, total
anaerobic bacteria (according to method no. 56 1994), Lactobacillus
species (according to method no. 140 1991) and Enferococci species
(according to NMKL method no. 68 2005) were counted.

2- Fifty grams of raw and spent samples under investigation were inoculated
each with 1 ml of Saccaromyces suspension contained 5x10° cfu (colony
forming unit) and incubated at 25°C for 15 hrs then 0.5 gm of each
sample was mixed with the 50 mi of suspension consists of (40 mi buffer
solution +10 rumenal fluid) and incubated for 48 hrs at 390C in a water
bath. Sub-samples were collected at 0, 3, 6, 9, 24 and 48 hrs intervals
from which pH, total anaerobic bacteria, Lactobacillus species and
Enferococci species were counted according to the above mentioned
methods.

Statistical analysis

Data obtained were subjected to analysis of variance accerding to

procedures outlined by Snedecor and Cochran (1982).

RESULTS AND DISCUSSION

Data obtained from biological treatments presented in Table 1 and 3
showed that protein content of raw rice straw and raw cotton stalks are 4.6
and 3.5% respectively. However biolegical treatment with Pleurotus ostreatus
increased protein content of all substrates after harvesting the fruits ( three
months )} Results in the tables showed that, the highest increase was
recorded 194.3% with Pleurotus ostreatus cuitivated on cotton stalk followad
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by rice straw when cultivated with Pleurotus ostreatus 58.7 %. Where as
when pleurotus ostreatus followed by Saccaromycies servisea and incubated
for 15 h, the protein content increase from 194.3% to 211.4% and
from 58.7% to 65.2% on cotton stalks and rice straw respectively. These
results recorded by Shoukry et al. (1985), and Akila S. Hamza et al. (2006)
who mentioned that, crude protein and In-vitro dry matter digestibility were
increased gradually with increasing incubation period. This increase may be
attributed to the presence of the fungus mycelium during incubation with
Pleurotus ostreatus which Is rich in crude protein (35%) and Saccarmyeies
serevicia (48.1%), beside that, Deraz and Ismail (2001) since they conclude
that, the elaborated white-rot fungus succeeded in increasing protein content
due to the enzymes which secret by this kind of fungus. Also they reported
that, CF content decreased while CP content increased in roughage when
treated with different species. Conceming crude fiber of rice straw and cotion
stalks, it decreased by 52.9% and 36.3% when cultivated with Pleurotus
ostreatus followed by incubation the spent rice straw and spent cotton stalks
with Saccaromyces serevisea for 15 hr, respectively, this could be attributed
to the utilization of carbohydrate by the fungus as an energy source. Insoluble
ash content of all used subsirates was higher in treated substrates than
untreated materials. These resulis are in agreement with Mahrous (2005).

Conceming the fiber fractions content which presented in Tables 2
and 4 data showed that, NDF, celiuliose, hemi cellulose and lignin were
reduced in fungus treated materials. Conceming the NDF of rice straw and
cotton stalks it is reduced 21.7% and 13.8% respectively when cultivated with
Fleurotus ostreatus and followed by incubation period (15h) with
Saccaromycies sereviciae. .

Table {1): The effect of biological treatments by Pleurotus ostreatus and
Saccaromyces cerevicea (SC} on chemical composition of rice

straw
Substrate DM%|OM%| CP% |CF%) EE% | NFE% |Ash%
Raw rice straw (RRS) 02817431 46 1348] 05 | 344 [ 185 |
RRS incubated with SC for 15 hr 9221734 6.2 {334 06 | 332 | 188
Spent rice straw (SRS) 9456331 7.3 |164[ 1.2 | 384 | 31.2
SRS incubated with SC for 15 hr 9021578 76 [16.2] 0.8 | 332 (324
DM = Dry matter, OM = Organic matter, CP = Crude protein, CF =Crude Fiber,

EE = Ether extract, NEF = Nitrogen free extractive

Tabte (2): The effect of biological treatments by Pleurotus ostreatus and
Saccaromyces cerevicea (SC} on fiber fractions of rice straw

NDF [ ADF JADL] Hemi. |Cellulose| Lignin |AlA

Substrate o % | 9% % % o, o

Raw rice straw (RRS) 76.4 1455182 309 37.3 43 1389
RRS incubated with SC for15hr | 73.5 1 45.1 110.1] 28.4 35.0 45 |58
ISpent rice straw (SRS) 55.6 | 3.4 17.6] 16.2 21.8 2.5 1154
SRS incubated with SC for 15 hr | 59.8 | 44.6 [19.0] 15.2 25.6 2.8 (161
NDF= neutral detergent fiber, ADF= Acid detergent fiber, ADL=Acid detergent fiber. NDF-

ADF=Hem. ADF-ADL=Cell ADL-AlA=Lignin
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Table {3); The effect of biological treatments by Pleurotus ostreatus and
Saccaromyce scerevicea (SC) on chemical composition of
cotton stalks .

Substrate DM% |OM%|CP % | CF% | EE% | NFE% [Ash%
Raw cotton stalks (RCS) 040]895( 3.5 (482 12 | 366 | 45
RCS incubated with SCfor15hr [ 91.3|85.3| 58 (459 | 20 | 315 | 6.0
Spent cotton stalks (SCS) 952 |805(10.3[309] 1.2 | 381 | 147
ISCS incubated with SCfor15hr [ 9141856 (1091307 | 1.3 | 427 | 68

DM = Dry matter, OM = Organic matter, CP = Crude protein, CF =Crude Fiber, EE = Ether
extract, NEF = Nitrogen free extractive

Table (4): The effect of biological treatments by Pleurotus ostreatus and
Saccaromyces cerevicea (SC) on fiber fractions of cotton

stalks
NDF | ADF | ADL | Hemi. |Cellulose| Lignin | AlA
Substrate % | % | % | % | % % | %
Raw cotton stalks (RCS) 82.6(649]|336 | 17.7 31.3 311 |25
RCS incubated with SC for 15hr| 68.8 [ 53.0 | 13.9 | 15.8 39.1 13.2 (0.7
Spent cotton stalks {SCS) 71.9 1544 15.0| 17.5 39.4 98 [52
SCS incubated with SC for 15hr| 71.2 { 54.3 | 16.4 | 16.9 38.9 10.2 | 5.2

NDF-ADF=Hem. ADF-ADL=Cell ADL-AlA=Lignin

Concerning lignin contents of raw cotton stalks and raw rice straw are
high when compared with other used substrates as shown in Tables 2 and 4.
Improvement of cultivated substrates by lignin degradation was noticed after
cultivation and collecting the fruits. The highest degradation were noticed in
lignin content {68.5%) on cotton stalks and (41.1%) on rice straw after
cultivated with white-rot fungi, such treatment could show the great effect of
oyster mushroom on nutrient availabilty of famm wastes. Also this
improvement in fiber fraction (cellulose, hemicellulos and lignin) could be
attributed to the enzymes secreted (Laccase, Cellulolase, Manganeze
peroxidase and others) during the fungi growth and could be also due to
break of the lingo-ceflulose bonds and cellulose can be hydrolyzed by fungi
as stated by Deraz and I1smail (2001), Abdul-Aziz et al (1997), Bader {1993)
and El- Ashry et al. (1997).

In vitro dry matter disappearance:

Table (5) showed that the highest significant increase of IV-DMD was
that for raw rice straw and added yeast (sacaromycese), followed by raw rice
straw with inject yeast, being 17.37% and 3.11%, respectively than that in
raw. There were increases in |V-OMD content by inject yeast of rice straw,
being 6.3% than that in raw. Highest rate of IV-OMD was that of rice straw
with added yeast being, 10.53 %. Al-Dabeeb and Ahmed (2002) fed sheep
base! ration containd Rhodes grain hay, wheat bran and barley grins at the
ratio of 2:1:1, respectively. The IV-CMD and 1V-OMD of the basel ration as
affected by the yeast culture supplementation level 10g was significantly
{p<0.05) improved from 65.76% and 67.56% to 75.78% and 76.58%,
respectively. Raw rice straw with inject yeast resulted a highly increased in
IV- true digestibility followed by raw rice straw with added yeast ,the values
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were 61.84 %, 49.90 % , respectively than that raw without yeast was
48.09%.

The effect of incubation period and harvested fruiting bodies by
biological treatments p. ostreafus, and combination with p. osfreatus and
yeast are shown in Table (5). Which showed the best effect of incubation of
rice straw by biological treatments with p. ostreatus, than that the raw being
24.63%. These results are due {o the effect of biological treatments on fiber
breakdown and the release of the soluble component. This result is in
agreement with that of Zadrazil (1977). Many other outhors reported an
increase IV-DMD for biological treated group residues.

The spent rice straw with added yeast was slightly increased than
that spent rice straw, however, the values of IV-DMD and IV-OMD was
increased from 41.69% to 44.17% and 46.19% to 48.36%, respectively.
Compare with incubated. El-Ashiy ef al (2002) reported that significant
(p<0.01) improvement for IV-DMD and IN-OMD. The improvement rate was
higher when rice straw and cotton stalks were ireated with coculture of
fungus and yeast as it were (42.52 vs. 56.42%) and (62.45 vs. 72.43%) for
rice straw and (40.43 vs. 69.16%) and (73.46 vs. 80.87%) for cotton stalks,
respectively. The best resull of True — digestibility was recorded with spent
rice straw with incubated yeast (66.28%) than those spent rice straw and
spent with added yeast (54.40%). However in case of cotton stalk, the spent
cotton stalk gave the highest true digestibility (73.98%).

Table {5): The in vitro dry matter (IV-DMD), organic matter (IV-OMD)
disappearance and IV-True digestibility for raw rice straw,
spent rice straw, spent rice straw with added yeast or
incubated yeast.

Ingredient IV-DMD% |IV-OMD%| . gg'gg‘i‘lﬁy%
Raw rice straw 33.45° 41.28° 48.09'
Raw frice straw with added yeast 40.48° 46.14° 49.90°
Raw rice straw with incubated yeast 34.81° 44.05" 61.84°
Spent rice straw 41.69° 46.19° 54.40°
Spent rice straw with added yeast 52.14° 60.54" 56.88°
Spent rice straw with incubated yeast 44.17° 48.36" 66.28°

The In vitro dry matter disappearance of the effect of biolegical
treatments p. ostreatus, and combined p. osireatus with yeast S. Cerevisiae
are shown in table (8) The highest significant increase was that for raw cotton
stalks with incubated S. Cerevisiae, followed by raw cotton stalks with added
yeast S. Cerevisiae, being 57.2 % and 22.23%, respectively than that the raw
cotton stalks. There were significant increases in IV-DMD by P. ostreatus
than that in raw, being 32.06%. This result is in agreed with that of Zadrazil
(1977). Highest rate of IV-DMD for spent colion stalks with injected S.
Cerevisiaem are 52.66%, followed by spent cotton stalks with added S.
Cerevisiae are 42.47% than that the spent cotton stalks without yeast. The
IV-OMD values were decreaded of raw cotton stalks by added yeast by
10.6% than that the raw, followed by raw cotton staiks with injected yeast by
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21.88%. The result was increased in IV-OMD of spent cotton stalks than that
the raw cotton stalks, being 32.08% but the spent cotton statks with added
and injected yeasl were decreased than that the spent cotton stalks.

The yeast was improved the IV_ true digestibilily of raw cotton stalks
with incubated yeast 81.19%, followed by raw cotton stalks with added yeast
than that the raw without yeast. The spent cotton stalks was increased of IV_
true digestibility than that the raw, being 21.73%, but slightly decreased of
spent cotton with added and incubated yeast

Table (6): The in vitro dry matter (IV-DMD), organic matter {IV-OMD)
disappearance and IV-True digestibility for raw cotton stalks,
spent cotton stalks, spent cotton stalks with added yeast or
incubated yeast.

| Ingredient W-DMD| IV-OMD [ V-True Digestibility
Raw cotton stalks 28.02° [ 36.84° 52.25°

Raw cotton stalks with added yeast 34.25° | 32.03° 53.3¢°

Raw cotton stalks with incubated yeast | 44.06° | 28.78° 61.19° |
spent cotton stalks 41.217 [ 54.24° 73.08° B
[spent cotton stalks with added yeast 4247 46.13° 70.25°

lspent cotton staiks with incubated yeast| 52.66" | 38.61" 72.49

The incorporation of S. cerevisiae cuiture into mixed ruminal
microorganism fermentations of ground com, maltose, or lactate had little
effect on final pH and fermentation products. However, in the presence of
alfalfa hay or Coastal bermudagrass hay S. cerevisiae culture increased
concentrations of several fermentation products and numerically increased in
vitro dry matter disappearance of forage fiber. IV-DMD of Coastal
bermudagrass hay was numerically increased in the presence of S.
cerevisiae culture. Concentrations of other fermeniation products were not
altered by S. cerevisiae culture n vitro dry matter disappearance of both
alfalfa hay and Coastal bermudagrass hay did increase over time. Recent
research showed that a filter-sterilized filtrate of Diamond V XP S. cerevisiae
culture stimulated growth of pure cultures of ruminal bacteria on either lactate
or cellobiose and increased the initial rate of ceflulose digestion by cellulolytic
ruminal bacteria However, in the presence of alfalfa hay or Coastal
bermudagrass hay S. cerevisiae culture increased concentrations of several
fermentation products and numerically increased IV-DMD of forage fiber,

Dry matter digestion was not stimulated by yeast culture. Williams et
al. (1991) reported that yeast culture stimulated DM digestion in the rumen of
hay-fed steers when the diet contained barley but not when ii was absent.
They attributed this difference to a stabilization of ruminal pH by yeast culture
in animals receiving barley.

However, both treatments of S. cerevisiae live cells increased final
pH and decreased acetate and ir vitro dry matter disappearance. Neither
yeast treatment had much effect on the Coastal bemmudagrass hay
fermentations. Some of the benefits associated with 5. cerevisiae include:
increased DM and NDF digestion Carre et al, (1992), increased initial rates
of fiber digestion Williams et al., (1991) There was a small increase (P>0.05)
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in H2 in the presence of 0.35 g/L of S. cerevisiae culture. Both concentrations
of S. cerevisiae culture decreased (P>0.05) the final pH and I\VV-DMD, and the
0.73 g/l treatment decreased (P>0.05) the amount of acetate. Both
treatments of S. cerevisiae live cells increased (P>0.05) the final pH and
decreased (P>0.05) the acetate and IV-DMD. No treatment effects were
observed for the other fermentation end products or IV-DMD, however,
previous research has reporied that S. cerevisiae culture does not
significantly affect I\V-DMD of either alfalfa hay or Coastal bermudagrass hay
Sullivan and Martin, (1999). Furthermore, S. cerevisiae culture had little effect
on the rate or extent of digestion of both forages by mixed ruminal
microorganisms Sullivan and Martin, (1999).

Results of ruminal microorganisms

Data in Table (7} represents the effect of non fermented raw and
treated rice straw (after collecting the fungal fruits) on the pH and the
microflora of the ruminal fluid-Saccharomyces cerevisiae mixture which was
performed in the in-vitro trial. it is clear from the table that, non of the used
treatments had an effect on the pH values compared to that of ruminai fluid-
Saccharomyces cerevisiae mixture illustrated in Table (11). It is clear also
that, there was no difference in the effect of the used treatments on
Enterococci, Lactobacilli and anaerobi¢ bacteria counts of the ruminal fluid
during this part of the experiment showing the normal microbial behavior but
the total counts of the bacteria under investigation began to decline afier a
longer period (6 hrs for Enterococei count and 9 hrs for Lactic acid bacteria
and anaerobic bacteria) compared to the its behavior in case of ruminal fluid-
Saccharomyces cerevisiae mixture (6 hrs for all species, Table (11).

Table (7): Non fermented wastes (without Saccharomyces incubation
for 15 hrs prior to the experiment)
intervais/ Enterococc! Lactic acid |Total anaerobic

[ itemn

hours pH icount |bacteria count| bacteria count
0 6.98 40x10°_ 30x10° 51x10° |
3 6.94 11x10° 20x10° 50x10°
Raw Rice 6 7.12 90x10° 16x10° 17x10° |
Straw 9 7.02 50x107 20x10° 20x10°
I 24 6.96 33x10° 17x10° 12x10°
48 7.06 20x10° 30x10° 40x10°
0 6.91 10x10° 40x10° 13x10°
3 8.85 70x10° 52x10° 56x10°
Treated 6 7.01 28x10° 15x10° 42x10°
Rice Straw 9 7.22 40x10° 16x10° 40x10° |
24 7.48 90x10° 32x10° 70x10° |
| 48 7.51 60x10° 85x10° 12x10%

Data in Table (8) illustrates the effect of non fermented raw and
treated cotton stalks (after collecting the fungal fruits) on the pH and the
microflora of the ruminal fluid-Saccharomyces cerevisiae mixture which was
performed in the in-vitro trial. 1t is clear from the table that, like in Table (7),
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no significant change was recorded in the pH vaiues all over this part of the
experiment which clarifies that non of the used treatments had an effect on it.
The microbial behavior in case of using raw cotton stalks had no marked
difference compared to using raw rice straw. Using treated cotton stalks
showed a marked increase of the bactenal species under investigation which
begins to decline in count afier longer period (24 hrs for Enterococci and 48
hrs for Lactic acid bacteria and anaerobic bacteria) compared to that in case
of using rice straws (Table7) and also to the nommal bacteral behavior
illustrated in ruminal fluid-Saccharomyces cerevisiae mixture Blank(Table 11).

Table (8): Non fermented wastes (without Saccharomyces incubation
for 15 hrs prior to the experiment)

. . . Total
Intervals/ Enterococei | Lactic acid .
Item H A anaerobic
hours P count bactetia countb acteria coun
0 6.89 10x10° 30x10° 87x10°
3 6.94 11x10° 18x10° 26x10°
Raw Cotton 6 7.09 13x10° 17x10° 47x10°
Stalks 9 7.27 30x10° 30x10° 60x10%
|24 7.27 20x10° 70x10° 40x10°
| 48 7.26 30x10° 16x10° 60x10"
0 6.70 14x10° 70x10° 30x10°
Treated 3 6.99 12x10° 50x10: 54x15:
Cotton 6 7.09 22x1 g: 40x10 Ixd 03
Stalks g 7.08 60x10 30x10° 16x10
24 7.23 50x10° 21x10° 18x10°
48 7.18 17x10° 52x10° 45x10°

Data in Table (9) illustrates the effect of fermented raw and treated
rice straws (by incubation after Saccharomyces cerevisiae inoculation for 15
hrs) on the pH and the microfiora of the ruminat fluid which was performed in
the in-vitro trial. it is clear from that table that, no change was recorded in the
measured pH values all over the period of the experiment compared to that of
the ruminal fluid Blank (Table 11). The behavior of the Enterococci species in
case of using fermented raw rice siraws was similar to its behavior in the
Blank sample (Table 11). The count of lactic acid bacteria showed -in case
of fermented raw rice straw- a declined by one log after 3 hrs and stayed
stable till the end of the experiment (48 hrs) while in case of Blank (Table 11),
a gradual decline was noticed. Concerning the count of total anaerobic
hacteria the count was stabile till 8 hrs from the start then decreased one log
to reach 10*, and then stayed stable till the end of the experiment but in case
of the Blank sample, a gradual decrease was noticed. Adding the fermented
treated rice straw to the ruminal fluid showed the greatest effect on the count
of the bacteria under investigation as all bacterial species remained at the
same count as starling count till the end of the experiment which reflects the
positive effect of this treatment on these types of microflora.

Data in Table (10} showed the effect of adding fermented raw and
treated cotton stalks on the ruminal pH and the microflora present in it. It is
clear that, no change in the pH values was recorded. Adding fermented raw
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cotton stalks had a positive effect on the count of bacteria under investigation
compared to that counted in the blank sample but adding the fermented
treated cofton stalks showed higher bacterial counts compared to both raw
cotton stalks and blank sample, Table {11) as the bacterial count still longer
in the ruminal fluid.

Table {9): Fermented wastes (with Saccharomyces incubation for 15 hrs
prior to the experiment)

item Intervals/ H Enterococce! Lactic acid | Total anaercbic
hours p icount (bacteria count bacteria count
0 7.10 30x10° 90x10° 16x10”
3 7.03 70x10° 59x10° 37x10°
Raw Rice 6 6.96 60x10" 20x10° 30x10°
Straw ] 7.65 60x10° 55x10" 13x107
24 7.36 30x10° 13x10° 12x10° |
48 6.96 20x10° 15x10° 33107
0 7.14 80x10° 40x10° 60x10° |
3 7.03 40x10° 61x10° 34x10°
Treated [ 6.99 16x10° 13x10° 48x10°
Rice Straw g 7.65 42x10° 21x10° 12x10°
24 6.84 12x10° 10x10” 24x10°
48 6.66 20x10° 15x10° 42x10° ]
Table (10):Fermented wastes (with Saccharomyces incubation for 15
hrs prior to the experiment)
It Intervals/ I H Enterococc| Lactic acid (Total anaerobic
em hours P icount |bacteria count| bacteria count
0 7.10 40x10° 31x10° 69x10°
3 7.00 16x10° 32x10° 44x10°
Raw Cotton 6 6.91 11x10° 40x10° 18x10° |
Stalks g 757 | 3wxi0® 26x10° wéx10° |
24 8.82 17x10° 43x10% 20x10°
48 6.97 10x10" 60x10° 70x10°
0 7.04 40x10° |  24x10° 21x10°
3 7.04 12x10° | 21x10° 77x10° «‘
cheated 6 7.02 16x10° 16x10° 64x10°
ofton ) 766 | 73x10° 85x10° 10x10°
Stalks - T —
24 7.72 10x10 58x10 70x10
48 6.66 | 83x10° 10x10° 2x10° |

Discussion of ruminal microorganisms:

No effect of yeast treatment was observed on the pH of the rumenal
fluid allover the time of the experiment. This result agreed with that stated by
NewBold et al., 1995, Sullivan and Martin 1999 and Lynch and Martin 2002
who concluded that, usage of Saccharomyces cerevisiae in in-vitro trials did
not modify the mean pH. Martin and Nisbet 1992 reported that, the utilization
of lactic acid by rumenal bacteria is enhanced by yeast culture which
consequently maintains a constant pH. This result also was supported by that
obtained by Putnam et al, 1997, Williams ef al., 1991, Lila ef a/, 2004 and
Newbold et al., 1995.
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Table {11) Behavior of microbial flora in Blank samples

Lactic acid .
Intervals/ Enterococci - Total anaerobic
Itern hours pH count bacteria bacteria count
count
0 7.14 46x10° 30x10° 34x10°
3 6.96 41x10° 30x10° 40x10°
Blank (raw 6 7.04 40x10° 15x10" 57x10°
rumenal fluid) 9 7.20 70x10° 86x10° 62x10°
24 7.26 43x10° 57x10° 32x10°
48 7.26 ox10° 30x10” 20x10°
0 6.97 24x10° 4710° 43x10°
. 3 6.95 75x10° 34x10° 31x10°
g:c";f";f;rfr"‘;‘cde 6 7.01 34x10° 310" 210"
< mixture 9 7.21 45x10 25x10 44x10

24 7.18 36x10° 76x10° 20x10°
48 7.1 56x10° 55x10° 52x10°

Total anaerobic bacterial count was linearly increased throughout the
whole time of the experiment. This result is supported by the findings of
NewBold et al., 1995 who reported that, Saccharomyces cerevisiae increased
the number of total viable bacteria in in-vitro studies. Increased bacterial
numbers in the rumen have been one of the most constantly reported effect
in animal fed another yeast culture, Wiedmeier ef al., 1987, Lila ef al., 2004,
Harrison et al., 1988. It has been suggested that, increased bactenal flora in
animals fed Saccharomyces cerevisiae is central to the action of yeast in the
rumen. (Lila et al, 2004, Newbold ef al, 1995). Recent research (Suliivan
and Martin 1999) demonstrated that, Saccharomyces cerevisiae culture
stimulated the growth of rumenal bactena which consequently had a positive
effect on total fiber digestion particularly cellulose and also on the microbial
protein supply (Newbold ef al., 1995). A wide range of mechanisms by which
Saccharomyces cerevisiae might stimulate bacterial growth in the rumen
have been proposed by Rose 1987, Wallace and Newbold 1992.

Conclusion

From the above results, it could be concluded the following:

- The treatment with fungus (p. ostreatus) and the addition of yeast (S,
cerviciae) could be used successfully to enrich chemical composition,
well DMD and OMD of rise straw and cotton stalks.

- The better effect of the used biological treatment was with rice straw than
with cotton stalks in general.

- The effect of fungus treatment was the best, in particular to cotton stalks.

- From the obtained data, it is clear that, administration of Saccharomyces
cerevisige to small ruminants stimulates the growth of the beneficial
rumenal bacteria which consequently positively affects the rumenal fiber
degradation.
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