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Nutritive Improvement of Some Low Quality Rough-
ages for Ruminants. 1. Effect of Different Microbial
and Chemical Treatments on the Quality of Sugar
Qane Bagasse*
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TWO experiments were carried out to improve the nut-
ritive value of sugar cane bagasse. In the 1st ex-
periment, sugar cane bagasse was fermented with 4
different micro-organisms, namely Trichoderma viride 253
M-16, Basidomycetes sp. I, 1I and Gliocladium sp. Q 230. In
the second one, sugar cane bagasse was fermented with
Trichoderma viride (T.V.) fungi or treated with NaOH or
sodium hypochlorite only. All mierobial treatments used
were greatly increased CP and ash and decreased CI, NI'E,
NDF, ADF¥, ADL and hemicellulose contents of bagasse.
Values of IVDMD and In Situ DM disappearance increased
(P < 0.01) with microbial treatments. A modification
used during experiment Il caused a decrease in ash con-
tent of T.V. fermented bagasse. Both NaOH and sodium
hypochlorite treatments decreased CP, hemicellulose and
ADL and increased ADF and cellulose contents of bagasse.
Hither two chemical treatments used or T.V. treatments
inereased significantly IVDMD values and In Situ DM dis-
appearance at different incubation periods (4, 8, 12, 14 and
48 hr.). Highest improvement in the nutritive value of
bagasse was obtained with the T.V. treatment.

It was eoncluded that fungal fermented bagasse or
chemically treated bagasse can successfully be used in ra-
tions for ruminants. A combination of NaOH or sodium
hypochlorite plus urea supplement would be beneficial to
the nutritive value of such products.

The existing shortage of animal feeds in Egypt necessitates that
intenge research efforts should be directed towards exploring the
possibility of using new-non-conventional sources or agricultural

bv-products as animal feeds and improving their nutritive values.

Sugar cane bagasse is one of these agricultural residues
found in Egypt and surplus amounts of which are produced an-
nually. Bagasse are highly lignified material and consequently of
low digestibility and are not palatable. Many workers showed

* This work is a part of program directed by Prof. A.H. El-Refai: aim-
ing at the evaluation of sugar cane bagasse for feeding purposes.
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that nutrients digestibility and feed intakes of poor quality rough-
ages or agricultural residues can greatly be improved by alkali
treatments (Donefer, 1968) Abou-El-Hassan et al., 1971, Chandra
and Jackson, 1971, Singh and Jackson, 1971 and 1975, Braman
and Abe, 1977, Jackson, 1977 and 1978 Orskov et al., 1978 and
1980, Soliman el al., 1984 and Abou-Raya et al., 1984). Great
gquantities of digestible plant residues can be converted into food
or feed by usage of different microorganisms or techniques (El-
Hag, 1983 and Zadrazi, 1983).

The aim of the present work was to study the possibility of
utilizing the erude sugar-cane bagasse as a new roughage source
for ruminants and to try to improve its nutritive value by
microbiological or chemical treatments.

Material and Methods

Two experiments were carried out in the present study. In
the first experiment, a sample of the crude bagasse (untreated)
and 4 samples of bagasse fermented with 4 different fungus name-
ly; Basidomycetes, sp. 1 (BI), Basidomycetes sp. 11 (BI), Glioclad-
ium sp. Q 230 (Q 230) and Trichoderma viride 253 M-16 (T.V.) were
used. In experiment II, T.V. treated bagasse was used. Other
two chemical treatments which were sodium hypochloride and
NaOH treatments were compared with untreated bagasse and
T.V. treated bagasse.

Gross chemical analysis along with Van Soest analysis were
carried out for all samples used,

The nutritive value for each of the different samples was
determined in terms of In Vilro dry matter disappearance
(IVDMD),

In the second experiment, In Situ disappearance of dry mat-
ter in the rumen of the sheep was determined for untreated, sod-
ium hypochlorite, NaOH and T.V. treated bagasse samples at
different incubation periods using dacron bag technique.

Fungal Strains

The Trichoderma viride 253 M-16 employed is a mutant of
the local strain T. wviride 253 which was isolated from crude ha-
gasse and identified through the Northern Regional Research
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Laboratory, Peoria III 61604, U.8.A. Basidomyocetes sp. 1 and 11
were kindly provided from the Botany Dept., Faculty of Science,
©l-Zagazig University as Cellulose decomposers. Gliocladium sp.
(2 230 was isolated from crude bagasse and identified through the
Nationa! Research Centre, Dokki, Egypt.

Haintenance of cultures

All cultures were maintained on Dox's agar medium. Slants
were incubated at 30°C for 7 days and kept at 5°C.

Treatment of bagasse

Crude sugar-cane bagasse collected from Abou-Korkas Com-
fany from sugar manufacture wag air dried and ground to 60 mesh
cize. The scdium hydroxide treated bagassc was prepared by
steeping the ground bagasse with 2% NaOH (Solid : liguid ratio
1 : 10) for 10 hr., washed and then dried. The sodium hypo-
chilorite treated bagasse was prepared by treatment of the bagasse
with 0.7 g CL/1 g bagasse at pH 7 with glacial acetic acid
for 20 hr at room temperature using the solid : liquid ratio 1 : 20
(Nadia et al., 1984).

Iermentation

A solution of nutrients was used that contained (g/1) (NE.).
S0, 2.4 : Caleium citrate, 1.0 ; KH,PO,, 2.0 ; glucose, 0.5 and
septone, 0.1. This formulation was found conducive for SCP
production by the rested fungus (Farid et al., 1984). 50 g of sod-
ium hydroxide treated bagasse was incorporated into the nylon
Lags and mixed thoroughly with 60 ml. Portions of the nutri-
tive solution (containing the balance equivalent to 2.5L.) under
unaseptic conditions. The content of each bag was then inoculated
with 59 fungal inoculum, closed and incubated at room tempera-
ture for 30 days. After the incubation period the content of the
hogs were dried and used for the different determinations.

In experiment II caleium citrate was not added to the fer-
rrentation medium and the fermentation broth was washed before
the chemical determinations. )

In Vitro dry matler disappearance

In Vitro DM disappearance (IVDMD) of different samples was
determined according to Norris et ol, (1976). Rumen liquor was
collected from Rahmani sheep using a stomach tube. The rams
were maintained on all berseem hay diet (1209, maintenance level).
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Chemical analysis

Dry matter (DM}, crude fiber (CI'), ether extract (EE), crude
protein (CP) and ash were determined aeccording to A.0.A.C.
(1970) procedures. Nitrogen free extract was obtained by dif-
ference. Neutral detergent fibre (NDF), acid detergent fibre (ADF)
and acid detergent lignin (ADL) were determined according to
Goering and Van Soest (1970) procedures.

Determination of In Sitw DM Disappearance

Dacron bag technique (Mehrez and Orskov, 1977) was used
for determination of In Sitw DM disappearance in the rumen of
sheep at different incubation intervals (4, 8, 12, 24 and 48 hr).

Animals and their rations

Three mature male Ossimi sheep (of about 60 kg live weight
and 3 years of age) fitted with rumen cannula were used. The
animals were maintained on a basal diet of berseem hay given at
a rate of 2.59, of body weight /head/day, in two equal meals mainly
at 08.00 and 17.00. They were given access to water twice daily.

Dacron bags

Dacron bags of about 17 X 9 cm size were prepared using
nylon thread in sowing. The material used in preparing the
bags contained not less than 1700 holes/cm?

About 3 g of the ground samples (about 0.5 em length) were
weighed in each bag which was tied with nylon string, the other
end of the string was tied to the top cover of the cannula through
a wire hook fitted to it. The required number of bags were in-
cubated in the rumen of sheep (not more than 5 bags) for the
required period of incubation. Wach sample was weighed in 3
bags for each incubation period and incubated in 3 sheep (tripli-
cates). After the required period of incubation, the bags were
removed from the sheep and washed thoroughly in running tap
water. They were then dried using an oven at 60’ for 48 hr.
Disappearance of DM was calculated as the difference in weight of
the sample before and after incubation.

Statistical analysis

Data concerning IVDMD and I'n Situ DM disappearance were
statistically analyzed according to Snedecor and Cochran (1967),
one or two-way classification followed by Duncan’s multiple-range
test to examine the significancy between means were used.
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Results and Discussion

First Bxperiment

Data for chemical composition of untreated sugar-cane bagas-
se (control) and the fermented bagasse with different microorgan-
isms are presented in Table 1. Results of the effect of different
fungal treatments on the crude fibre fractions and nutritive value
of sugar cane bagasses expressed as IVDMD are presented in Table
2,

Table (1) : Chemical asnalysis oi bagasse untreated or

treated with different microbial trestments.

Analysis, % DM

Sample

o CcP CF EE Ash NFE
Control 93.1 1.7 45.2 2.4 4,7 46,0
Bas. 1 93.9 15.9 32.1 2.9  19.5 29.6 &
Bas. II  94.4 17.9 32.6 1.8  19.5 28.2
s 94,5 20.3  32.4 2.5 19.8 25.0 ;
Q 230 94,8 2l.1  29.2 1.8 20.7 27.2

The results showed clearly that fungal treatments affected
the chemical composition of sugar-cane bagasse remarkably. The
crude protein content increased and CF and NFE decreased. Zad-
razil (1982) reported that a low protein content in plant residues
can be increased after fermentation with different species of
fungi.

It could be noticed from values given for different treatments
that sugar-cane bagasse treated with different fungal treatments
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had much higher ash content than untreated bagasse (4 : 1).
The high ash content of fungal treatments is partially due to the
salt added to the media during the treatment making,

Table (2) : Van Soest analysis and TVIMD of bagssse
o untreated or treated witn d.frerent microbial

treatments .

Sample Crude fiber fract:on, % DM Ivimn sg
+
NDF ADF ATL Hemice- Gellulose -
llulose
A
Control 84,5 57.7 18.5 26,8 3.2 21,5 1.6
B
Bas. 1 4hH,6 40,6 1.6 6.0 27.0 48.8 2.0
i : L
3 : - B
Bas., II bliie 3 38.9  11.0 5S4 27.9 48,5 1.4
B
TV 47,0 40,4 12.3 6.6 8.1 5.3 1.7
B
Q 230 49,58 43,1 16,7 6.7 6.4 52.9 1.0

Ay3 Means with different. superscripts are significant
(P < 0,01) different.

8o S

I = Standard Error of the rears.

Lis}

Lither extract content of untreated sugar-cane bagasse or
treated with different treatments were nearly the same.

The present results for chemical composition of untreated
bagasse agreed well with those reported by Abou-Raya (1967) and
Ahmed (1984).

Comparison of chemical -composition of the different fungal
treatments showed clearly that CF, EE, NFE and ash contenis
for the four fungal treatments were very close. However CP con-
tent of T.V. treatment was nearly similar to that of Q 230 treat-
ment and the both were higher than that of the other two
treatments.
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Fungal treatments decreased NDF, ADF and ADL contents
for sugar-cane bagasse. Values of NDF, ADF and ADL contents
for the different fungal treatments were very close.

Fungal treatments of sugar cane bagasse greatly decreased
hemicellulose and cellulose contents. Values obtained for the dif-
ferent fungal treatment were very close.

Fungal treatments increased significanily (P < 0.01) the
nutritive value expressed ag IVDMD for sugar cane bagasses from
21.5 to 52.9%. The improvement in the IVDMD values may have
been related to the decrease in CF content and its fractions (Van
Scest, 1967 ; Van Soest and Jones, 1968 ; Jackson, 1977 and
Horn et al., 1979) and the increased CP content with fungal treat-
ments (Kempton and Leng, 1979). Moreover, the high soluble
ash content with fungal treatments may explain the increase of
IVDMD values (Shoukry, 1982).

The values obtained for IVDMD of untreated bagasse were
lower than that reported by Ahmed (1883) (21.5 V3. 32.59:). This
was possibly because the bagasse used in this study had lower
CF content and its fractions than those in the present study.

Second Haxperiment

The results of experiment I showed that T.V. treatment gave
the second IVDMD value compared with the other treatments
and its ash content was lower than that of the treatment record-
ed highest IVDMD value. It was decided therefore, to select
that treatment (T.V.) with a modification to reduce ash content
of the products.

During this experiment, other two methods were used as
chemical treatments, which were sodium hypochlorite and NaOH
to compare its effect with T.V. treatment on the chemical com-
position and nutritive value of sugar cane bagasse. Chemical
analysis and nutritional evaluation of the 4 treatments were carried
out.

Results concerning chemical composition of sugar-cane bagas-
se untreated or treated with different treatments are presented in
Table 3,

The results showed that sodium hypochlorite and NaOI treat-
ments decreased OP and EE contents and increased ash content
of bagasse. Sodium hypochlorite treatment decreased CF and
increased NFE contents, while NaOH treatment increased CF and
decreased NFE of bagasse.
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Table (3) : Chemical compaition of bagasse urtrested or trested with different

trestmenta .
T Composition, % DM

Ing o cF EE Aab TR
Untreated begesse {eontrol) 92.5 1.5 50.0 ‘1.8 3.0 43,7
Bodium hypochlorite trsated
bogasse 9l.1 1.1 46.4 1.5 3.4 476
HeDH treated bogasse 94,7 1.1 53.6 1.5 3.1 M6
T.Va treatod bagasse 90.6 11.8 S, 6 2.1 B.1 23.4

Fungal treatments increased CP, CF, EE and ash and decreas-
ed NFE contents of bagasse,

The higher NFE content recorded for sodium hypochlorite
treated bagasse compared with that of other two treatments may
have been related to the great amount of soluble nutrients lost
during washing step which was used in the two treatments (NaOH
and T.V. treatments) and was not used in sodium hypochlorite
treatment in the present study. Similar results have been re-
ported by Abou-Raya (1967), who reported that treated bagasse
with Ca(OH). decreased its CI' and NFE contents and increased
ash content,

Many workers reported that treating poor quality roughages
with NaOH or Ca(OH). by using Soaking method inereased CF
and decreased NFE contents (El-Talty, 1973; Jackson, 1977
Salem, 1980 and Abou-Raya ef al., 1984). The ecause of decreas-
ing NFE content and increasing CF content of alkali treated
poor quality roughages appeared to be mainly due to the losses
of soluble nutrients.

Fractionation of the cell wall constituents of baggase untreat-
cd or treated with different treatments (Table 4) showed that
either sodium hypochlorite or T.V. treatments decreased NDF
ecntent, while NaOH treatment increased NDF content of hagas-
se.  Almost all treatments increased ADF and cellulose and
decreased hemicellulose contents of bagasse. Both sodium hypo-
thlorite and NaOH treatments decreased ADL content of bagasse.
ADL content of T.V. trecated bagasse was similar to that of.
uritreated bagasse.
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Table (4): Crude fiber fraction and  IVIMD of bagasse” untreated or treated
with different treatments.

DPreatpent Crude Tiber fraction , % DM
g ADF AL Hemlcellulose Celluloge IVIMD SE
&
Untrepted bagasse. A
{control) 50.0 63.2  16.9 26.8 86,3 22.1 + 1.3
Lodium hypochlorite . i
Tegasson 6.l 68.0 5.1 8.1 62.9 23.9 0.6
B
Felll treated bogasse Qe B P4 124 25.9 58,0 35.6 + 0.8
C
T.¥. treated bagasse 7.6 /.1 17.0 5.5 57.1 5.5 4+ 1.8

5B ,C Mesns with different superscripts are significently (P < 0.01) different .
EB =  Standerd error of the means.

Crude fibre fraction values obtained in experiment II for T. V.
ireatment were greater than those recorded for the same treat-
ment in experiment L. This was possibly because the T. V. treated
bagasse used in experiment II had higher CF and lower ash and
CP contents than that used in experiment I

Comparison of nutritive values in terms of IVDMD of the
different treatments (Table 4) showed that highest value was
recorded for T. V. treatment followed by that of NaOH treatment
(P < 0.01). Values recorded for sodium hypochlorite treated
bagasse were slightly greater than that recorded for untreated
bagasse (P < 0.05). The superiority of T. V. treatment may have
been related to the higher CP content of this treatment than the
other treatments (Kempton and Leng, 1979). The results ob-
tained agreed well with those reported by El-Torky (1979), who
found that the IVDMD values of bagasse increased as the level
of NaOH used increased.

Detailed results and overall means of in Situ DM disappear-
ance of sugar-cane bagasse untreated or treated with different
{reatments at different incubation periods in the rumen of sheep
are presented in Table 5. The results obtained showed that DM
disappearance of sugar-cane bagasse untreated or treated with
different treatments, increased significantly (P < 0.01) as the
period of incubation inereased from 4 to 48 hr.

Rate of DM disappearance was greater for T.V. treatment
than the control (untreated bagasse) and the two chemical treat-
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ments during the first 12 hr. From 12 to 48 hr rate of disap-
pearance was almost similar for T. V. and the two chemical treat-
ments and was much greater than for control. No significant
differences were observed among the three treatments and there
were significant differences (P < 0.01) between these treatments
and the control.

The results obtained for In Sitw DM degradability (Table 5)
for almost all treatments agreed well with those recorded for
IVDMD except for sodium hypochlorite treatment. In this treat-
ment, values recorded for IVDMD, were lower than that recorded
for In Sitw DM disappearance. This may have been related to the
tnxic effect of chlorine iong on the rumen microorganisms which

Tabie (5) ¢ In Sd4%w D disappesvence () of

ireatod or trected bagasce with

different trestensnts ab differont Ipeutotion perfiods.

Incubation period, hr.

Tresimanis Gverpdl
4 8 12 an 58 Bin
Tatreated bagssse 6.0 0.3 10.5 18,8 r e 14,5 i
52 +0.0 0.0 20.3 +0.8 0.6
Sodivn hypochlorite B
trested bagasse 6.9 13.8 &3 42,5 55,5 25.6
2.3 +0.2 +1.0 1.0 +0.6
2
FeDH treatsd bagrsse a7 12.7 25.4 26,1 GO.7 30.5
s 0.7 0.6 par +1.2 +%.5
B
T.Vatirnated bogasao b T § HeS 33,2 e, 77 57.0 37.5
5% 202 211 21.5 1.4 2.4

Y4,B Mesns with different superacrints oo sigmificentiy (F<C0.01) aifferant,
BE = Btandard sroor of tle meens.

appeared in the In Vitro technique and did not appear used dacron
bag technique. This result emphasized the importance of wash-
ing materials treated with sodinm hypochlorite before use it to
remove the toxic effect of chloride ions.

The results obtained showed that Ia Vitro and fn Situ DM
disappearance of hagasse increased with NaOTl, Sodium hypochlo-
rite or fungal treatments. Similar results have been reported with
poor quality roughages treated with NaOH or Ca(OH). (El-Ayek,
1981; El-Serafy et al., 1983: Soliman et al., 1984 and Abou-Raya
et al., 1984). Jackson (1978) summarized the reason for the
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increaged nutrients disappearance with alkali treatment as : 1)
colubilize hemicellulose, lignin and silica, 2) increases extent of
collulose and hemicellulose digestion and 3) increase rate of
colfulose and hemicellulose digestion.

The present study suggested that chemical composition and
mutritive value of sugar-cane bagasse can be improved by fungal
ipomtment or chemical treatment. Work in progress to explore
Lite extent to which treated bagasse can be used in place of com-
mon roughage sources in rations for ruminants. The effect of
sprayed NaOH or sodium hypochlorite treated bagasse with urea
solution on its nutritive value is needed to examine the effect of
sdded urea on the basis of the equivalent nitrogen content of
the product from T.V. treatment.
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