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SUMMARY

Sixteen factating Ballad goats weighing 23-27 kg live weight in the first week of
lactation wers used in the present study. The animals were randormiy grouped (four
animals each) {n 4x4 Latin square design. The trial was extended for 120 days in four
experimental periods each of 30 days. All animals were fed on 70% concentrate feed
mixture (CFM) and 30% dried banana waste paturally fermented (Control), and
fermented using Trichoderma viride (Ty), Penicillium funiculusms (T;) and
Saccharomyces cerevisiae (T3). The moisture content of banana wastes in all treatments
was adjusted to approximately 60% , bagged in airtight polyethylene sheets and
incubated at rocm temperature for 21 days. Ruminal pH and armmonia nitrogen were not
affected by treatments. However, TVFA’s, total nitrogen, non-protein nitrogen and true
protein nitrogen were significantly (P<0.05) increased with biclogical treatments
compared with control. Dry matter intake incrensed slightly (P>0.035) with T and T,
compared with comtrol. Milk vield, 4% FCM, total solids and total protein contents
increased significantly (P<0.05) with biological treatments compared with control.
However, fat, lactose and ash contents and milk pH and acidity percent were not
affected by bicle gical treatments. Feed efficiency was improved insignificantly (P>0.05)
with all biological treatments. Yeast treatment (T;) increased (P<0.01) serum total
protein and albumnin, while, Ty (P funicifusms) decreased (P<0.05) serum GOT and
cholesterol compared with other treatments. Other blood serum parameters as globulin,
A/G ratio, urea, creatinine, GPT, alkaline phosphatase, glucose and total lipids were not
attected by treatments. Feeding animals on ration containing banana wastes fermented
with Trichoderma viride, Penicillium funiculusms or Saccharomyces cerevisiae
improved the performance of lactating goats without any adverse effect of animals’
health.
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INTRODUCTION

In Egypt, it is known that there is a
wide gab between the available feeds and
animals requiremients especially in
summer. Wheat and rice straws are the
main roughages used in animal feeding in

summer. Regarding to their continuously
elevating prices, attempts to use other
new sources of roughages such as banana
wastes were tried by several workers in
Egypt (Ei-Kady, 1997, Khattab et af,
2000 and El-Ashry et al, 2003). The
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main shortcoming of banana wastes as

sole animal feed lies in their low

digestible energy and protein contents
and its containing of ant nutritional
compounds (Tannin). Biological
treatments such as white rot fungi, as
Trichoderma viride (Khorshid, 2000 and
El-Ashry et al., 2003) and Penicillium
Suniculusms (El-Ashry et al., 1997 and
El-Ashry er al, 2003) or fiberolytic
enzymes (David et al., 1999, Lewis ef al ,
1999, Rode et al, 1999, Yang et al,
1999, Knowlton et /., 2002 and Eun and
Beauchemin, 2005) were used to improve
the nutritive value and digestibility of
poor quality roughages. Increasing the
digestibility of the diet by using
exogenous feed enzymes will be lead to
the beneficial effects on animal
performance, so such treatmenis are
likely to be greatest for ruminants in
negative energy balance, such as animals
in early lactation (Rode et al, 1999).
Also, yeast treatment was used to
improve rumen digestibility of nuirients
especially crude fiber, elevation rumen
fermentation and more activation of
rumen microorganisms {Dawson, 1992).

The objective of this study was to
study the effect of feeding biological
treated banana wastes to lactating goats
on rumen fermentation, milk yield and
composition and some blood parameters.

MATERIALS AND METHODS

This study was carried out at The
Experimental Station of Milk Replacer,

Research Center, Faculty of Agriculture, -

Ain  Shams University, Shoubra El-
Kheima, Kalubia and Dairy Science
Department, National Research Center,
Dokki, Giza, Egypt.

Materials of study:

Green banana wastes were obtained
from banana farms at Om Dinar,
Embaba, Giza Province, cutted into small
parts {15 ¢m) and then dried sunny for
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21-30 days and then cutted to 2-3 cm
parts. Molasses and strains  of
Saccharomyces cerevisiae (AFZ-98)
were obtained from Sugar Factory at El-
Hawamdia City, Giza Province. While,
The test types of fungal strains of
Trichoderma  viride  F-516  and
Penicillium funiculusms (629) were
obtained from the Microbial Chemistry
Laboratory, National Research Center,
Dokki, Cairo, Egypt.

Preparation of fungal inoculum: .

Three days old slants cultures of
Trichederma viride F-516 or Penicillium
Juniculosium  (629) were individually
crushed into flasks containing 20 mi of
sterilized water. The fungal spores
suspensions were used at 10% (v/w) to
inoculate 500 ml capacity flasks
containing 20 g of the ground waste
moistened at a solid : liquid ratio of 1:2
with basal medium composed of (g/1)
sugar cane-molasses, 40; urea, 2.0,
dipotassium  phosphate, 2.0  and
magnesium sulphate 0.3. The inoculated
flasks were incubated at 30 % 1°C for 72
h. under static solid state fermentation
system.

Preparation of fungal treatments:

The above prepared inocula were
employed to inoculate 200 g of waste
under study moistened by the above basal
medium at a solid : liquid ratio of 1:2 and
packed in polyethylene bags (40 x 60
¢m). The inoculated bags were incubated
under static conditions for 7 days at 30 +
2°C. At the end of incubation period such
bags were opened and oven dried at 70
°C for chemical analysis.

Scaling up the fungal treatinents:

The above fermented bags were
employed to inoculate polvethylene bags
(150 x 225 cm) containing 10 kg of
ground waste moistened with the basal
medium at a solid : liquid ratio of 1:2.
The bags were incubated in a 3x3 meters
room maintained at 27-30 °C for 21days.
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After the incubation period, the
fermented wastes were air-dried to 6-8%
moisture then packed and stored until fed
to lactating goats.

Yeast inoculum
treatment:

A loop of 48 h old slants culture of 5.
cerevisiae AFZ-98 was used to inoculate
cach conical flask containing 100 ml
sterilized basal medium. The flasks were
imcubated statically for 48 h. The
growing yeast culture was used 10
inoculate 200 g of waste under study
moistened by the basal medium at a solid

liquid ratio of 1:2, packed in
polyethylene bags then incubated for §
days at 30°C. The treatment was scaled
up similar to fungal trcatments for 7
days.

Control samples were incubated with
water only. The control banana wastes
were  adjusted  with  media o
approximatcly 67% moisture and were
bagged without air tigiat polycthylene
shects. The bags were closed and
incubated at rooni temperature for 21
days. The samples were taken out and
dried in the oven at 80°C for 12 h, then
chopped samples were ground to 1-2 mm
through screen and stored in a glass
boitle for chemical analysis.

preparation  and

Anintals and feeding:

Sixteen lactating Balady goats
weighing 23-27 kg live weight in the first
week of lactation were used in the
present  study. The animals  were
randomly  assigned  among  four
experimental treatments (four animal
cach) using 4x4 Latin square design. The
period of this trial extended for 120 days
divided to four experimental periods cach
of 30 days. All animals were fed on 70%
concentrate feed mixture (CFM) and
30% dried banana waste fermented with
water only (Control), T. viride (Ty), P.
funiculusims (Ta) or S. cerevisiae (Ts).
The CFM consists of 25% undecorticated
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cotton seed cake, 35% yellow corn, 20%
wheat bran, 15% rice bran, 3%
limestone, 1.2% salt and 0.8% minerals.
Animals were fed twice daily at 8.00 a.m.
and 3.00 p.m. Water was available at all
time. The daily rations were offered
individually according to cach animal
requirement according to ARC (1983).
Chemical composition of dietary
ingredients are shown in Table (1).

Analysis of feed samples:

Samples of CFM, dried banana
wastes were analyzed for dry matter, ash,
organic matter, crude protein, crude fiber,
ether extract and nitrogen free extract
{A.O.A.C, 1995) and fiber fractions
(Goering and Van Soest, 1970).

Sampling and analysis of rumen liquor:

Rumen contents were collected by
stomach tube from two animals of cach
group at the final day of milk sampling.
The samples were taken at 3 L after
morning feeding. Strained rumen liquor
was stored in glass botlles (25 ml) with
few drops of toluenc and paraffin oil just
to cover the surface and stored at a deep
freeze (-18 °C) till they were analyzed for
total nitrogen (TN), non protcin nitrogen
(NPN)  and  ammonia  nilrogen
(A.0.A.C,,1995), and total volatile fatty
acids (TVFA’s) (Warner, 1964).

Sampling and analysis of milk:

Milk yield was recorded weekly
during the experimental period, which
extended for 30 days for each period.
Individual records were kept for cach
experimental animal.  During the last
three days of experimental period,
samples of milk were collected from cach
animal at evening and morning milkings.
Composite samples (relative to  the
quantity of milk produced) were taken
from the two milkings to determine
acidity and pH at once, and then samples
of milk were taken to determine total
solids, fat content, titratable acidity, total
protein content and ash content (Ling,
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1963). Lactose content was measured
according to Barnett and Abd El-Tawab
(1957)

Sampling and analysis of blood serum:
Three animals of each group were
sampled at the last day of milk sampling,
A sample of 10 ml of blood per animal
from the jugular vein at about 3 h after
morning feeding of roughage diet. The
blood samples were directly collected
into 2 clean dried tube and centrifiged at

4000 r.p.m. for 20 min., then the blood -

serum was scparated into a clean dried
glass vial and stored at —18 °C for
determine  serum  total  protein
{(Armestrong and Carr,1964), albumin
(Doumas et @/, 1971), GOT and GPT
(Reitman and Frankel,1957), urea (Patton
and Crouch,1977), creatinine
(Husdan,1968), alkaline phosphatase
activity (El-Aaser et al., 1978), glucose
(Siest ef al., 1981), total lipids (Postma
and Stroes, 1968) and cholesterol (Raltiff
and  Hall, 1973), Globulin  and
albumin/globulin ratio were calculated.

Statistical analysis:

The data were analyzed according to
Statistical Analysis Systeni (SAS, 1989).
Duncan multiple test (Duncan, 1953) was
used to test the significant between

meuns.  Data of milk  yield, milk
composition, feed efficiency, rumen
liquor and blood parameters were

analyzed according to 4x4 Latin square
design, where the medel was; Y =p+
T, + P}' + A+ Eijkl where, Y cxprcssed
the every observation of the k  animal in
the j ® period given i ® treatment, T
expressed the treatments cffeet, P
expressed the periods cffect A expressed
the animals cffect and E expressed the
cxperimental error.

RESULTS AND DISCUSSION

Rumen liguor parameters:
The results indicated that pH values
were not affected by treatments (Table,
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2). Similar resuits obtained by El-Ashry
et al., (1997} who found that biological
treatments (fungi or enzymes) are not
affected rumen pH.

Values of rumen TVFA’s and NPN
increased significantly (P<0.03) with T,
followed by wyeast treatment (Tj)
compared with control, while T was
insignificantly affected (Table, 2). These
results suggest that the anaerobic
fermentation of biological treatment (T,
viride and S. cerevisiae) were more
efficient and faster yielding more
TVFA’s than that in control. Also, it may
be due to the increase of digestibility of
organic matter (El-Ashry et al, 2003).
Yeast increased the rate of rumen
fermentation due to its increased the total
and viable count of bacteria (Newbold e
al, 1996) and cellulolytic bacteria
(Harrison et al, 1988, Yoon and Stern,
1996 and Kumur ef af, 1997). Thesc
results are agreed with the findings of
Chiquette (1995), El-Ashry er al.,(1997),
Kumar et al, (1997), and Khorshed
(2000). Regarding the results of yeast
treatment, similar results obtained by
Harrison et al, {1988) and Yoon und
Stern  (1996). Those investigators
reported that yeast culture (S cerevisiae)
supplement to animal rations did not
affect TVFA's concentrations.

Concentraticn of rumen TN increased
significantly  (P<0.05)  with  ycast
treatment  (Ty),  however,  fungai
treatments (T, and  Ta)  were
insignificantly increased rumen TN
(Table, 2). Sharma et al., (1998) reported
that TN and microbial protein increased
significantly  with  yeast  culture
supplementation to rations. El-Ashry e
al., (1597} obtained similar results.
Rumen true protein nitrogen increased
significantly (P<0.05) with T, and T,
compared with T, (Table, 2).

Concentration of rumen ammonia
nitrogen did not affect by biological
treatments (Table, 2), These results arein
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Table (1): Chemical composition of dietary ingredients (CFM and dried banana
wastes treated with different treatments) (on DM basis).

Items CFM Dried banana wastes
Control TV PF SC
© (Ty (T2) (Ty)
Chemical composition:
DM 90.93 93.62 96.39 97.18 96.97
oM 92.01 87.0 85.64 86.39 84.52
Ash 7.99 13.0 14.36 13.61 15.48
CP 15.58 545 7.13 7.39 7.40
EE 421 6.11 6.06 6.66 5.37
CF 12.48 293 26.82 27.86 28.46
NFE 67.73 46.14 45.61 44,48 4329
Fiber fractions:
NDF 30.65 73.72 67.80 66.90 58.16
ADL 7.56 11.55 8.08 9.81 9.80
Hemicellulose 13.09 29.87 22.47 21.78 14.34
Ccllulose 10.0 32.30 27.25 30.31 34.02

Control: Dricd banana waste fermented with water only. TV: Dried banuna waste fermented with
Trichoderma viride. PF: Dried banana waste fermented with Peniciltium funiculusms. SC: Dried batana
waste fermented with Saccharomyces cerevisiae.

Table (2): Effect of biclogical treatments on some rumen parameters of lactating
goats at 3 hours post morning feeding.

C *SE T1 +SE T2 =SE T3 +5E

pH 627 012 618 011 630 011 626 012
TVFA’s 7.95° 036 895 044 7.78° 041 876" 040
{m.eq/dl}

TN (mg/di) 92.22°  1.95 94.96° 350 102.7" 3526 110.7'  7.60
NPN (mg/dl) 5534 3.06 6633 249 38.358% 446 66.60° 3.74

True-PN (mg/dl)  37.08° 257 29.05° 1.70 43.42° 3.86 4413 535
NH;-N (mg/dl) 26,10 161 2709 1.57 2630 148 2786 1.60

C: control, T1: Dried banana waste fermented with Trichoderma viride, T2: Dried banana waste
fermented with Penicillison funicufusms. T3: Dried banana waste fermented with Saccharomyces
cerevisiae,

Each value is a mean of 8 samples, SE: standard error.

Means in the treatments at the same row with different superseripts are significant (P<0.05, 2 b and ¢}.
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a4 good agreement with the finding of
Gado (1997) (with fungal enzymatic
treated rations), while, El-Ashry et al,
{1997) and Khorshed (2000) found a
significant increases in ranmen ammonia
nitrogen concentration  with fingal
treated residues. Regarding the yeast
treatment, these results are agreed with
those of Yoon and Stern (1996).
However, Khorshed (2000} found
significant  increases of ammnionia

nitrogen concentration with yeast culture

treatment.

Dry matter intake, milk yield, milk
composition and feed efficiency:

Dry matter intake (DMI) slightly
increased with T. and T, while T,
slightly decreased DMI compared with
control {Table, 3). These results of DMI
with fungal treatments are agreed with
those obtained by Beauchemin er af.,
{1999), Rode et al., (1999), and Yang et
al., (1999). They reported that fungal or
cnzyvmatic treatments were not alter DML
While, Lewis er al., (1999) suggested an
incrcase of DMI with fungal or
enzymatic treatments.

In addition, inspection of the results
of yeast wreatment (T,), Seymour ef al,
{1991). Chiquette {1995) and Kung et al,,
{1997) suggested similar results of DML
However, Wollt er al., (1998) observed
an increase in DMI with yeast culture
supplententation to animal rations. Data
of Table (3) clearly indicate that
biological trcatments are not affected
animal live weight.

Milk yield increased (P<0.035) with T.
and Ti, also 4% FCM yield increased
(P<0.03) with T; compared with control.
These results are in a good agrecement
with those obtained by David et al,
(1999, Lewis ef al., (1999), Rode et of,
{1999}, and Yung er al. (1999), who
observed that milk production increased
with fungal enzymes treated roughages.
While, Beauchemin et al, (1999)
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suggested no effect on milk production
with fungal enzymes treatments.

The results of yeast (T;) are in a good
agreement with those noted by Piva et
al., (1993), Abo El-Nor and Kholif
(1998), Wohlt et al.. (1998), Robinson
and Garrett (1999) and Kholif er al,
(2000).

The increase in milk yield with all
biological treatments may be due to one
or more of the following reasons; 1)
higher DMI and CP content of treated
rations (Table, 1) and higher CP
digestibility (El-Ashry et al., 2003). 2)
higher TVFA’s content in rumen of
animals given treated rations (Table, 2)
especially  propionate  with  yeast
treatment (Harrison et al, 1988, and
Sharma et al., 1998). 3) shghtly increase
of milk lactose, which had a positive,
correlated with milk yield. 4) higher fiber
and fiber fraction digestibilitics. 5) yeast
culture is more effective on manipulation
of rumen environment, which lead (o
more feed efficiency and more milk
production.

TS content increased (P<0.03) with
T, and T, compared with control. Similar
results of yeast treatment were obtained
by Kumar et af, {1992) who rcported a
significant increase in milk TS percent
with  yeast culture  supplementation.
However, Piva er al, (1993). Abo El-
Nor and Khotif (1998) and Kholif e al.
(2000 noticed that ycast culture
supplemented rations not affected TS
percent. Also, the resuits of fungal
treatments are in a good agreement with
David et al., (1999) who obscrved that
fungal enzyme treated forage increased
milk TS percent.

Milk fut, SNF and lactosc contents
recorded  insignificantly  increase
(P>0.05) with all biological treatments
compared with control. The results of fat
content may be due to the manipulation
occurred in rumen fermentation by
biological treatmients especially with
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Table (3): Effect of biological treatments on miik yield and composition of lactating

goats.

C E T, +SE T, =SE T; 2SE°
DMI (g/h/d) 912.0 908.1 942.9 9433
Animal weight (kg)  26.94 26.54 26.79 26.96
Milk vield (g/d) 655.4° 446 7204® 764 7786 62.5 809 76.7*
4% FCM yield (g/d)  623.8° 3581 733.4® 103.0 7404™ 4389 788 71.9*
Fat % 353 031 394 023 387 032 387 0.20¢
TS % 1.8 04 12.8 04 124% 05 129° 0.39%
SNF % 82 017 889 023 857 024 900 036"
TP % 313 010 353 011 3.42° 011 346° 0.10*
Lactose % 403 013 432 016 416 014 430 0.10¢
Ash % 072 002 06% 002 071 002 073 002™
pH value 6.63 004 668 004 667 006 670 0.04%
Acidity %% 0.17 0.01 0.16 0.01 0.i6 001 016 001"
Feed efficiency 0.68 009 079 019 079 009 083 015

C: control, Tl: Dried banana waste fermented with Trichederma viride, T2: Dried banana waste
fermented with Penicillivm  funiculusms. T3: Dried banana waste fermented with Seccharomyces

cerevisiae,

Kach value is a mean of 16 sumples, SE: standard error.

Means in the treatments with different superscripts are significant (P<0.05, a and b), * : significant at

5% level, ns: notsignificant

Table {4): Effect of biclogical treatments on some blood serum parameters of

lactating goats.

Items C +SE Tl +SE T2 +SE T3 +SE

Total protein 6.10° 013 631° 016 6.13% 011 6.82% 0.23%*
(g/dh)

Albumin (g/d}) 3.01 014 3255 010 3.10° 009 334 0.13%*
Globulin (g/dl) 309 014 306 017 303 012 328 020™
A/G ratio 102 009 110 009 105 007 113 0.10™
Urea (mg/dl) 463 41 471 40 477 31 464  32™

Creatinine 0.53 009 059 008 0351 007 065 008™
{meg/dl}

GOT (units/ml) 36.0° 11 353 09 3110 19 3320 10*

GPT (units/ml) 169 09 154 1.0 154 08 166 0.7™

Alk-p-ase 388 19 388 21 390 21 400 15™

{units/ml)

Glucose {mg/dl) 63.3 1.7 66.9 1.0 663 23 69.3 1.5

Total lipids 269 1.7 274 2% 274 37 268 18"

(mg/dl)

Cholesterol 1243 79 1275 67 1174° 44 141.9° 10.2%
{mg/d})

C: control, F1: Dried banana waste fermented with Trichoederma viride, T2: Dried banuna waste
fermented with Penicilfium  funiculusms. T3: Dried bunana waste fermented with Saccharomyces

cerevisiae,

Each value is a meun of 16 samples, Alk-p-ase: alkaline phosphatase activity, SE: standurd error,
Means in the treatments with different superscripts are significant (P<0,01, A and B) or (P<0.05, 2 and
b), ** : significant at 1% level * : significant at 5% level, ns: not significant.
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yeast treatment (T;) as a result of
increase of rumen acetate and acetate :
propionate ratio (Kumar et al, 1997).
Rumen acetate is the main source for
milk short chain fatty acids synthesis
leading to increase of milk fat content.

These results are in accordance with
the finding of Beauchemin et af., {1999),
David et al., (1999), Lewis ef al., (1999)
and Yang et al., (1999), who reported
that milk fat percent was not affected by
fungal enzymes treatments. While, Rede
et.. (1999) suggested a decrease of milk
fat with fungal enzymes treatments.

Inspection of yeast treatment, our
results ar¢ in the line of the results
obtained by Seymour ef al, (1991},
Chiquette (1995), Kung et al., (1997},
Abo El-Nor and Kholif (1998), Wohlt et
al, (1998), Kholif et al (2000) and
Robinson and Garrett (1999) who
reported that milk fat percent are not
affected by yeast supplementation.
However, Piva er al., (1993) suggested
an increase of milk fat percent with yeast
culture supplement to dairy cow rations.

Concerning lactose content, similar
resuits obtained by Beauchemin et al.,
(1999) and David et af, (1999), who
noted that lactose content did not affect
by fungal cnzyme treatment. However,
Yang er al., {1999) obscrved an increase
of lactose percent with fungal enzyme
treatment. Also Rode ¢t a/., (1999) found
that lactose percent decreased with
fibrolytic enzyme supplemented dairy
cows rations.

These results of yeast treatment
agreed with the finding of Piva et af,
(1993), Robinson and Garrett (1998) and
Kholif et al. {2000) who reported that
milk lactose percent are not affected by
yeast  culture  supplemented  diet.
However, Kumar et al {1992) suggested
an increase in milk lactose content with
yeast culture supplemented dairy cow
diets.
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The slight increase of milk lactose
content may be due to an increase of
rumen propionate (Harrison et al., 1928,
and Sharma er al, 1998) and higher
crude fiber and fiber fraction
digestibility.

Milk total protein percent increased
significantly (P<0.03) with all biological
treatments compared with control. These
results are in a good agreement with
those obtained by Beauchemin es af,
(1999) who reported that milk protein
content increased with fungal enzyme
treatment. However, David et al., (1999)
suggested that milk protein content are
not affected by fungal cnzyme treatment.
Also, Lewis ef al, (1999) and Rode et
al., {1999) observed that milk protein
content tended to be lower for cows fed
dict suppleniented with fungal enzyme.

Regarding the results of yeast
treatment, the results of milk totai protein
are in accordance with those reported on
lactating animals fed diets supplemented
with yeast culture by Kumar er al,
(1992), Robinson and Garrett (1999) and
Kholif et al. (2000). While, Seymour et
al., {1991), Chiquette (1995), Abo El-
Nor and Khelif (1998) and Wollt ¢/ af,
(1998) suggested that milk protein did
not affect by veast culture supplemented
diet,

Milk ash pereent. milk pH and acidity
percent are not affected by biological
treatments compared with control.

Feed cfficiency (FCM/DMI;
increased (P>0.05) with all biological
treatments compared with control.

Effect of bivlogical treatments of dried
bhanana wastes on  blood serum
parameters:

Serum total protein and albumin were
tncreased significantly (P<0.01} with
yeast treatment comparcd with other
treatments, however, serum globulin and
A/G ratio were not affected by trcatments
(Table, 4). Serum total protein reflects
the nutritional status of the animal and it
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has a positive correlation with dietary
protein (Kumar et al, 1980). These
results are parallel with values of CP
content in the experimental rations and
the results of organic matter and crude
protein digestibility. It is of interest to
indicate that rumen liquor total protein
show the same trend of serum total
protein.

The results of total protein and
albumin are in a good agreement with the
finding of El-Ashry et al, (1997) and
Khorshed (2000) who reported that
biological treatmients increased serum
total protein (in sheep). Also, the results
of yeast treatment are in accordance with
those obtained by Abo El-Nor and Kholif
{1998y and Kholif et al (2000).
However, Piva et al., (1993) found that
blood plasma total protein were not
afTeeted adverscly by added dietary yeast
culture. In  conclusion, scrum total
protein reflects the nutritional status of
the animal and it has a positive
correfation with dietary protein (Kumar
et al., 1980). These results were parallel
with values of CP content in the
experimental ration and the results of
organic matter and  crude protein
digestibility. It is of interest to indicate
that rumen liquor total protein take the
same trend of serum total protein.

The results of globulin arc in the line
of those obtained by El-Ashry et al,
{1997) and Khorshed (2000) (with fungal
culture treatments) and Piva e af,
(1993), Abo El-Nor and Kholif {1998)
and Kholif er @/ (2000) (with yeast
treatments supplementation).

Values of serum urca were not
affected by treatments (Table, 4). The
results of fungal treatments are in
agreement with those obtained by El-
Ashry et al,. (1997) and Khorshed (2000)
who reported a significant increcase in
SCTUIM urcd nitrogen concentration with
fungal treatments.

However, Abo El-Nor and Kholif
(1998) and Kholif er o/ (2000) reported
significant increase in serum urea
nitrogen concentration with yeast culture
supplement.

According to Lewis et al., (1957) the
overall patterns of rumen ammonia
nitrogen concentration are  roughly
parallel and the measurement of serum
urea nitrogen concentration was proposed
as supplementary test for the efficiency
in the present utilization in ruminants.
The apparently normal values obtained in
the present study for serum urea nitrogen
and rumen fluid ammonia nitrogen
suggested efficient utilization of nitrogen
in rations by rumen microorganisms.

Values of serum creatinine were not
affected by treatment (Table, 4).
Generally, secrum creatinine level is a
useful indicator of glomerular filtration
in the kidney. From the previous data, it
was found that the values of serum
creatinine for goats were within the
normal levels. Regarding to the results of
serum urca nitrogen and serum creatinine
concentrations, it is clear that tested
animals were not in a catabolism
situation and kidney function was not
affected by  biological treatments.
Consequently, the animals were in 2
good nutritional condition.

T. significantly decreased (P<0.05)
the activity serum GOT compared with
other treatments. while, serumt GPT and
Alk-p-ase activities were not affected by
treatments { Table, 4). The results of yeast
treatments are in a good agreement with
those obtained by Abo El-Nor and Kholif
(1998). While, Kholif et al. (2000} found

-~ that serum GOT coencentration recorded
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insignificantly increase (P>0.03) with
dietary yeast culture suppicment. On the
other hand, our results of {ungal
treatments arc in agreement with those
obtained by El-Ashry et al., (1997) and
Khorshed (2000} who observed that
serum  GOT concentration increased
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significantly with fungal or yeast
lreatments.

The present values of GOT and GPT
showed normal activity of the animal
hepatic  tissues and consequently,
different biological treatments applied in
the present investigation could be used
without any adverse effect on the liver
functions.

Serum glucose and total lipids
showed slightly increases (P>0.05) with
all biological treatments compared with
control (Table, 4). The slightly increase
of serum glucose with biclogical
treatments may be due to higher OM, CF
and fiber fractions digestibilitics and
higher TYFA's content in rumen of
animals given treated rations cspecially
propionate with yeast treatment (Harrison
et al., 1988) and Sharma et af., (1998).

It is of interest to note that blood
serum glucose of different experimental
treatnients followed same trend of their
milk lactose content and milk yield,
which may confirm the results of Clark et
al., {1977) who claimed a positive
relationship  between blood serum
glucose and milk yield.

These results are closed with the
finding of Piva er al, (1993) who
reported that plasma glucose were not
affected adversely by added dictary yeast
culture. However, Abo El-Nor and
Kholif (1998), Sharma of of., (1998) and
Kholif er al. (2000} stated that serum
glucose coitent increased significantly
with yeast culture supplementation to
buffaloes or cows rations.

Serumi  cholesterol  recorded  a
significantly increasc (P<0.05) with yeast
treatment (T;) compared with T, (Table,
4). These results are in a good agreement
with those obtained by Piva et al., (1993)
who found that plasma cholesterol was
not affected by added dictary yeast
culture to cows ration. While, Kholif et
al. (2000) reported a significant increase
(P<0.03) of serum cholesterol with yeast
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culture (Yea Sacc group) compared with
control. Generally, values of blood seram
paranieters were in the normal range.

CONCLUSION
Feeding animals on ration
containing  banana  wastes

fermented with  Trichoderma
viride, Penicillivm funiculusms
or Succharomyces cerevisiae
improved the performance of
lactating goats without any

adverse effect of animals’
health.
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