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SUMMARY

ressei), bacteria (Thermonospora fusca) and (Cellulomonas cellulose) to reduee glycoalkaloids

content (antinutrional factors) in potatoes tops and improvement their nutritive value and the

feasibility of using biological treated vegetable residues (potato vines) in animal nutrition and their
effects on productive performance of growing sheep. Twenty growing Barki male sheep with initial live body
weight of 25.50+ 1.1 Kg/head) (five months old) were used in this study for 90 days. Animals were blocked by
body weight and randomly assigned 10 one of four treatments. They were individually fed on experimental diets.
Animals of each group were fed on concentrate feed mixture at 2% of body weight (on DM basis). While
untreated and biologically treated Potato vines hay with fungi and bacteria were fed ad libitum. R1 group were
fed untreated Potato vines hay plus concentrate feed mixture (CFM) and serve as control, R2, R3 and R4 groups
were fed biologically treated potato vines with fungi and bacleria, respectively plus concentrate feed mixture
(CFM). Daily diets were offered individually at 8.00a.m. and 4p.m in two equal portions. Animals were weighed
biweekly at before the morning meal. During the triai, amounts of feed offered and refusais for each animal were
weighed daily and recorded and all animals had free access to fresh water. Blood samples were collected at the
end of the collection period. A digestibility trial was conducted to determine the digestibility coefficient and
nutritive value of the rations using four adult male Barki sheep weighing approximately 50+2Kg body weight
were ranked in a 4x4 Latin square design for digestibility trials. The resulis showed that depradation of
Glycoalkaloids was reduced most by treatment with fungi (Trichoderma ressei) and to a lesser extent by
(Thermonospora fusca) and (Cellufomonas celfulose) bacteria, Treaiment with fungus increased digestibility the
most as compared to the two other treatments. The ration containing potato vines treatment with fungus had
greater dry matter and component digestibilities than the treatment with bacteria R2 had better (P<0.05) fiber
fraction digestibility and nutritive value, blood parameters followed by R3 and R4 compared with R1. Rations
containing potato vines treated with fungus supported the greatest body weight gains and had greater
concentrations of volatile fatty acids and ammonia as compared to the other treatments. The results indicated the
feasibility of using biologically treated potatoes tops in growing sheep nutrition to reduce fed costs without
harmful effects on performance.

V']‘ﬂhis experiment was conduced to study the effect of using biological treatment by fungi (Trichoderma

Keywords: biological treatment; potatoes vines; digestibility coefficients; nuiritive valtue; rumen and
blood parameters; feeding lambs.

INTRODUCTION

Forages are the cheapest source of livestock feeding in developing countries (Bilal, 2008) and Egypt
is not an exception. Besides forages other agricultural residues are second major source of feeding for
livestock feed. In Egypt, there are about 30 million tons of agricultural residues available per vear.
Locally produced feeds are not sufficient to meet the nutritional requirements of livestock feed in Egypt
{Abou Akkada, 1988). Treatments that improve the nutritive value of by-products could greatly alleviate
the shortage of animal feeds and subsequently increase milk and meat production. Vegetables and fruits,
such as potato vines, eggplant shoot, pea tops, watermelon leaves and tomato tops all were wasted and not
economically used in animal feeds. Vegetables leaves are known to be the cheapest source of essential
amine acids, vitamins and minerals. But, the presence of inhcrent toxic factors or anti-nutritional
components in certain plants is considered as one of the major obstacles in harnessing their full benefits
and nutritional value (Lewis and Fenwick, 1987). Nightshade Family (So/anaccae} include tomatoes
(Lycoperscion esculentum), potatoes (Solanum tuberosum) and eggplants (Solanwn melongenda) leaves
are known to contain glycoalkaloids. The alkaloids concentration in the foliage of the solanum species
was estimated to be between 110 and 890 mg/100g in fresh weight (Vaananen, 2007). Therefore, many
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methods such as biological treatments are essential for improving the nutritive values of many such by-
products (Gowda er al, 2007) and reducing anti-nutritional factors. There are certain fungi, such as
Aspargillus parasiticus, have been shown to degrade degrading aflatoxins, possibly through fungal
peroxidases (Lopez-Garcia and Park, 1998). However, if the nutritive value of the agricultural by-
products like potatoes tops can be enhanced through their biological treatments, this it can play an
important role to cover nutrient requirements of the animals. It was estimates that about 13.0 million tons
of total digestible nutrients (TDN}) are required per year in Egypt, while only 9.6 millon tons are annually
produced providing 753% of the livestock energy requirements (Agriculuture Economic and Statistics
Institute, 2011). As a solution to overcome the shortage of animal feeds, scientists had suggested the use
of ammonia or urea to increase the crude protein contents of the poor quality roughages to improve their
nutrient digestibilities (Fouad et ai.,, 1998). Recently biological treatments using some fungi were tested
to improve the nutritive value and digestibility of poor quality roughages (El-Ashry er al., 1997 and
Kharshed, 2000). El-Ashry ef af. (2003) showed that the enzymatic hydrolysis produced by fungi could
conversion of cellulosic materials and improve the nutritive value of crop residues especially crude
protein and crude fiber. Keeping these finding in view the present study was designed to study the effect
of biological treatment on improve the nutritive value of potatoes vines and its effect on productive
performance of growing lambs.

MATERIALS AND METHODS

The present study was carried out at Noubria Experimental Station, By-products Utilization
Department, Animal Production Research Institute, Agriculture Research Center, Ministry of Agriculture,
Egypt. The experimental work lasted for 90 days. The study was conducted to investigate the possibility
of biological treatments of potato vines (PV) in order to reduce the effect of ant-nutritional factors on the
productive performance of sheep.

Preparation of potato vines:

Potato vines a wet (§0-85%, moisture content) was sun-drying to 3-10% (DM), samples of the dried
material were taken grounded by hammer mill and kept for subsequent processing,.

Biological treatments:
Fungi (Trichoderma ressei):

Trichoderma ressei ATCC 28217 (RS} was obtained from the Microbiological Chemistry Center
(MIRCEN), Faculty of Agric., Ain—Shams University, Kolubia, Egypt. The organism was propagated and
maintained on potato dextrose agar medium and the organism was grown and maintained on nutnent agar
medium (Difco Manual 1984). The optimal growth temperature for all organisms was 35:1°C. For
maintenance of microorganisms agar slants of stock culture of microbial strains were kept in a refrigerator
at 4°C, and subculture was carried out every month. The purity of the cultures was regularly, purity of the
cultures was regularly verified by microscopic tested.

Cultivation Procedures:

For preparation of fungi inoculum, Trichoderma ressei was first grown in a flask containing 500 ml
of basal mineral medium with 1% g!ucose as described by Hesseltine et al. (1966). The flask was shaked
for 72 hours in a water bath adjusted at 37°C. Mycelium of the fungi was collected and broken into small
hyphal bits using a waring blender. Inoculum, was used to inoculate a fermentor containing 50 liters of
the sterilized medium (10% v/v) and adjusted at 37°C for 72 hours. The fifty liters of fungal culture was
transferred into 250 liters of a solution containing 2% molasses and 2 % urea (46.5%N). The above 250
liters were mixed well with about 250 Kg potato vines hay and lifted for 15 days as fermented period.
However, the moisture of materials was adjusted to approximately 70%. During the fermentation period,
samples were taken biweekly to determme C/N ratio to evaluate success of the biological treatment, then
fermented potato vines was dried at 60°C over night and ground. After the fermentation period, the
biologically treated potato vines were dried for 5 days, before formulating the tested rations.

Preparation af bacterial cultures:

Two strains of cellulolytic bacteria (anaerobic) were isolated from rumen fluid of sheep and were
grown as pure cultural. Rumen fluid was with drown from the rumen of fistulated ewes. The separated
strains were Cellulomonas cellulose and Thermonospora fusca. The isolation of species by the pour-plate
technique for pure preparation of cultures according to A.T.C.C. (1992).
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Ensiling (small scale silo study):

Potato vines was chopped to 2 - 4cm and mixed with water, molasses, urea (2% w/w), formic acid and
acetic according to Abdel-Galil (2000). The samples were subjected with one of the following treatments
by 1.5 liters (7.7x10%) viable anaerobes/Kg of wet silage)/ton. Tested samples were pressed in 2 liters jars
for laboratory use and incubated for 6 weeks.

Experimencal rations:
Four experimental rations were formulated as follows:

R1: Untreated otato vines as control ration,
R2: Potato vines treated with fungi { Trichoderma resseir).
R3: Potato vines treated with bacteria (Thermonospora fusca).
R4: Potato vines treated with bacteria (Cellulomonas cellulose).
CFM (500g/h/day) was fed as an energy supplement during the experiment. Potato vines was offered
to animals ad /ibitum twice daily at 9.00 a.m and 4.00 p.m, while CFM was given once daily at 10.00 a.m.

Digestibility trial:

Four adult male Barki sheep weighing approximately 50+2Kg BW were assigned to a 4x4 Latin
square design for digestibility trials. Experimental animals were housed in four metabolic crates. Sheep
were Kept on rations for a preliminary period of 21 days followed 7 days for total feces and urine
collection. Sub samples (20%) of feces and urine were taken once daily then stored at 18°C until analysis.
Fecal sample were dried at 60°C for 72 hrs. Feed and fecal samples were ground through cheese cloth 1
mm screen on a wiley mill grinder and a sample of (50 gm/sample/treatment/ sheep) was taken for
analysis. The samples of feed and feces were analyzed for crude protein (CP), crude fiber (CF), ether
extract (EE) and ash, while the urine samples were analyzed to determine its content of nitrogen (N)
according 10 A.0.A.O {1995). Cell wall constituents were determined for neutral detergent fiber (NDF),
acid detergent fiber (ADF) and acid detergent lignin (ADL} using Tecator Fibretic System according to
Van Soest (1982). Hemicellulose and cellulose were calculated by differences. Values of the total
digestible nutrients (TDN) were calculated according to the classic formula of Maynard ef af. (1978) on a
dry matter basis (DM). Rumen liquor samples were taken at 0, 3 and 6 hrs after the morning meal from
four fistulated adult female sheep applying 4x4 Latin square design experiment. Collected rumen liquor
was directly tested for pH using Orian 680 digital pH meter. Samples were strained through four layers of
chesses cloth for each sampling time, while ammonia nitrogen (NH;-N) was determined by using
magnesium oxide (MgQ) as described by the A.O.A.Q (1995). Total volatile fatty acid (VFA's)
concentration was estimated by using steam distillation methods (Warner, 1964).

Feeding trial:

Twenty growing five month old Barki male sheep with initial body weight of 25.5 kg+1.0 kg were
used in this study for 0 days. Animals were randomly divided into four similar groups according to body
weights (five animals each). Animals of each group were fed on concentrate feed mixture at 2% of body
weight (on DM basis). While untreated and biologically treated potato vines with fungi and bacteria were
ted ad fibitum. Daily diets were offered individually at 8.00a.m. and 4p.m in two equal portions. Animals
were weighed biweekly at before the morning meal. During the trial, amounts of feed offered and refusals
for each animal were daily weighed and recoded and all animals had free access to fresh water. Blood
samples were collected at the end of the collection period from the jugular vein and allowed to flow into
acid washed heparimized tubes and tmmediately centrifuged at 4000 r.p.m. for 20 minutes to separate the
serum which was stored at -20°C for subsequent analysis. Total protein was measured as described by the
Buiret method accerding to Henry and Todd (1974), total lipids according to Zollner and Kirsch (1962),
albumin was determined according io Doumas ef «f. (1971), globulin was calculated as the difference
between total protein and albumin. A/G ratioc was calculated. Alanine aminotransferase (ALT) (u/1),
aspartate aminotransferase (AST) (u/l) were measured according to Reitman and Frankel (1957).

Straristical analysis:

The data were statisticaily analyzed according to Snedecor and Cochran (1980) using SAS (1999).
The difference between means was tested by Dancan’s multiple range test (1955). The model used was as
follows: Y+ p+ T; + ¢
Where:

Y;; = the observation on the |

p = Overall mean. .
T; = Effect of the 1" treatment. e;j = Random experiment.

y
* treatment.
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RESULTS AND DISCUSSION

Chemical analysis:

1t is clearly to notice as present in Table (1) that the biological treatment with fungi (Trichoderma
ressei), bacteria (Thermonospora fusca) and (Cellulomonas cellulose) positively increased protein content
by 21.28, 15.45 and 14.43%, respectively. While CF content was reduced by 21.1, 15.64 and 15.87%,
respectively, as well as its fiber fractions. EE increased by about 11.58, 28.66 and 27.43%. Ash content
was increased by 16.97, 20.32 and 20.60%, respectively. Increasing of ash content may be atiributed to
the growth or degradation of organic matter of potato vines by microorganism in one hand and
concentration of ash on the other hand (Ahamed, 1998). Because microorganism depend on these
material as carbon source in growing up then converted them into microbial protein. These {inding are in
-agreement with Shourkry er al. {(19835) who found that fungal treatment by Trichoderma sp improved the
nutritive value of bagasse because the mycelia of the fungus have high cellulase activity which convert
cellulosic materials into single cell protein or microbial protein and decreased DM after incubation with
the fungus,

Table (1); Chemical analysis of CFM, untreated and treated potato vines with fungus or bacteria
(%DM basis).

Ttem Potato vines  potato vines with  potato vines with  potaic vines with CFM
T. ressei T fusca C. celiulose

Moisture 11.44 12.4] 11.97 11.64 10.25
OM 75.44 71.27 70.45 70.38 93.23
CP 14.62 17.73 16.88 16.73 13.78
CF 13.30 10.50 11.22 11.19 5.93
EE 1.64 1.83 2.11 2.09 2.37
NFE 45.88 41.21 40.24 ) 40.37 71.15
Ash 24.56 28.73 29.55 29.62 6.77
NDF 33.40 31.25 3292 32.85 24.64
ADF 24.01 22.10 23.81 23.85 11.74
ADL 11.25 11.32 11.80 11.69 4.73
Hemicellulose* 9.39 9.15 9.11 9.06 12.90
Cellulose** 12.76 10.78 12.01 12.10 7.01

* Hemicellulose: NDF — ADF, ** Cellulose: ADF — ADL.

These results were found to be in-agreement with Warren (1996), who stated that the microorganisms
are efficient enough to degraders starch, chitin, and polysaccharides in plant cell walls as carbon and
energy reserves in plant as they have the capability hydrolysis polysaccharides to metabolizable products.
The present indicated that biclogical treatment with fungi (Trichoderma resser), bacteria (Thermonaspora
Jusca) and (Cellulomonas cellulose), decreased the OM, CF, NDF and ADF and increased CP and ash
contents in potato vines. Similar results were recorded by Mahrous (2005) and Zaza et al. {2008) as they
treated cotton stalks with 7. viride or date kernels with T. harizianum. They found that OM, CF, NDF and
ADF were decreased but CP and ash were increased. Also, Ghoneem (2010) stated that treatment bean
straw with T. ressei, for 14 days decreased CF, NDF and ADF by 33.7, 14.4 and 9.99% and increased CP
by 294.3%. On the other hand, NDF content was decreased by 15.77, 17.53, 17.99, 19.85, 17.17, 15.81
and 17.51%, respectively. Reduction in NFE could be related to the use of these carbohydrates by the
microorganism as energy sources for their growth and multiplication. These finding are in agreement with
those of Villas-Boas ef al. (2002) who reported that, biological treatment is used for increasing the
nutritional value of many by-products, because they have significant concentrations of simple
carbohydrates, such as mono-and disaccharides. For these reason the microbial conversion of these wastes
can improve their nutritional value and transforming them into animal feed with reasonable feeding value.

Carbon and nitregen ratio (C/N Ratio):

Results of carbon and nitrogen ratio of non-treated and biologically treated potato vines are showed
in Table (2). 1t was clear that C:N ratio declined with advancing fermentation time the more pronounced
one was found for fungi treatment (9.62:1), followed by the both bacteria treatments. The less declined
was obtained with the untreated one (13.25:1) afier 21 days. This result is confirmed by Richard (1997)
who found that grass clipping contained {C/N) ratio between 9-25. This vatue decreased afler conducting,
biological treatment. Results given in Table (3) showed that (C/N) ratio of potato vines as affected by
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fungi (Trichoderma resser), bacteria (Thermonospara fusca) and (Cellulomonas cellulose) during the
composting process.

Table (2): Effect of biological treatments on C: N ratio.

Rations Zero time 7 days 15 days 21 days
Ri 17.91:1 15.35:1 14.42:1 13.25:1
R2 13.94:1 12.82:1 11,73:1 9.26:1
R3 14.48:1 13.22:] 123151 10.42:1
R4 14.60:1 13.83:1 13.11:1 11.26:1

The reduction of (C/N) ratio can be atiributed to the loss in total dry mass due to losses of C as Co;
(Hamoda e’ /., (1998). Ammonium-N (NH4-N) and nitrate-N (NOs-N) will also undergo some changes.
NH; levels were increasing in the initial stages but declining towards the end Liao et al. (1995). These
results were supported by Richard (1997} who reported that C/N ratio decreased during the composing
process, with the ratio of finished compost typically close to 10/1. Moreover, Saidi er al. (2008) reported
that, the C/N ratio ranged between 22 and 27/] at the beginning of the cycle of compositing and decreased
during the composing process. At the end of process, the C/N ratio varied between 10-15/1.

Glycoalkaloids content:

Resuited of Table (3) showed the total glycoalkaloids (TGA) content of untreated and biclogically
treated Potato vines. It noticed that untreated potato vines contained 218.34mg/100g glycoalkaloidsin in
the dry vines. These results coincided with Nicholson ef af. (1987} who found that the TGA levels in dry
potato vines were 184 and 224 mg/100g. However, glycoalkaloids content of potato vines was reduced by
about 55.57% as affected by fungi treatment {Trichoderma ressei), 65.55% by bacteria (Thermonospora
Jusca) and 64.68% by bacteria (Cellulomonas celluiose).

Table (3): Glycoalkaloids content of untreated and biologically treated potato vines.

Item Experimental rations
Rl R2 R3 R4
Glycoalkalo:ds, mg/100g dry potato vines 218.34 75.22 77.12 79.01

These results are in agreement with Martin (1977) who stated that many bacteria are capable of
utilizing steroids as a sole carbon and energy source, by degrading steroids completely to carbon dioxide
and water. Also, Pilnik and Voragen (1993} found that Trichoderma Sp., in particular strain of T.
harzigman or T. reesi; Aspergitlus Sp., in particular strain of Aspergillus aculeatus; Aspergillus awamori;
Aspergillus crvzae; Aspergillus iaponicus or Aspergillus niger and strains of Fusarium Sp. were produced
rhamnosidase enzyme. In this respect, Bushway e al. (1990) found that rhamnosidase could able to
liberate the rhamnose units from both alpha-solanine and alpha chaonine (both being glycoalkaloids
resent in potato). Also, Keukenes er al. (1993) stated that removal of either rhamnose molecules from
a-chaconine destroys the ability of w-chaconine to disrupt membranes and so is likely to represent a
detoxification event. Moreover, Vesela e al. (2003) found that 1.4 -2.24x10® CFU/ml of Lactobacillus
plantarum (976H) could degraded glycoalkaloids at temperature of 30'C for 120h.

Digestibility coefficients and nutritive value:

Dry matter intake, apparent digestion coefficients, feeding values and nitrogen utilization are
presented in Table (4). Potato vines biologically treated by fungi (Trichoderma ressei) (R2); by bacteria
(Thermonospora fusca) (R3) and by (Cellulomonas celiulose) (R4) had higher (P<0.05) DM intake than
those fed untreated potato vines (R1). The lower intake from untreated potato vines (R1) ration may be
due to the effict of high content of glycoalkaloids. These results coincided with the work of Nicholson et
al. (1987) whom found that the glycoalkaloids levels in dry potato vines were 184 to 224 mg/100g.
Salama ef a/. (2011) showed that animals fed ration contain untreated potato vines recorded lower DM
intake than those fed potato vines treated with fungi or bacteria.

Results given in Table (4) showed the digestibility coefficients, nutritive values and nitrogen
utilization of nutrients as affected by different experimental rations. Rams fed potato vines treated with
fungi {R2), bacteria (Thermonospora fusca) (R3) or (Cellulomonas cellulose) (R4) showed significantly
higher (P<0.05) digestion cocflicients of DM, OM, NFE, hemicellulose and cellulose compared those fed
the control group (R1). While fungus groups had higher (P<0.05) digestion coefficients of CP, CF, EE,
NDF, ADF and ADL than all other groups. These were reflected on nutritive values (TDN and DCP),
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whereas, R2 had higher (P<0.05) TDN and DCP values. These results could be due to the more feed
intake by groups of rams fed the treated potato vines and the less contain of glycoalkaloids. Khalel ef a/.
(2008) reported that using jojoba meal treated with Trichoderma ressei in sheep ration significantly
increased digestibility of DM, OM, CP, CF, EE, NFE, DCP and TDN. Rams fed on R2, E3 and R4 had
higher (P<0.05) values of nitrogen utilization compared with the control group (R1). R2 group was
significantly increased than R3 and R4 for N intake, N-absorbed and N-retention without significantly
difference between (R3) and (R4).

Table (4): Dry matter intake, digestibility coefficients, nutritive values and nitrogen utilization of
experimental rations (meanxSE).

Experimental rations

fem R R2 R3 R4
DM intake, g/h/d:
CFML, g 699.69+20.55 699.82+5.52 701.23+9.13 704.91+4.04
Potato vines, g 387.12+10.68°  499.79+6.13* 475.09£10.58" 468.31£6.75°
Total DM, g 1086.81+21.84°  1199.61%9.64* 1176.32+12.73* 1173.22+11.94*
Digestibility coefficients (%5):
DM 54,78+1.28° 64.05+0.79" 62.75+0.44" 63.06+0.80"
oM 59.57+1.26° 68.18+0.48" 67.20£0.39" 67.55+0.61°
CP 55.09+1.09° 68.28+0.12" 64.04+£0.92° 62.52=1.05
CF 54.92+1.38° 65.83=0.51° 62.60+0.45° 62.71+0.93°
EE 59.00+0.60" 68.430.54 61.82+0.85" 61.17+0.65°
NFE 61.59+1.40° 68.78+0.57" 68.84+0.43% 69.42+0.55
NDF 47.84+1.85°¢ 62.77+0.84* 59.67+£0.55° 59.41+£0.82°
ADF 44.49+0.96° 59.63%1.88* 58.11x0.93° 57.77+0.76°
ADL 41.7722.75°¢ 55.41+1.63* 52.83+1.77° 52.04+0.99°
Hemicellulose 49.86+2.64° 64.95+1.77° 61.68+1.76" 60.8842.54%
Cellulose 43.87+1.76° 60.05+1.54* 58.57£1.76" 57.94+1.65*
Nutritive values (%):
TDN 55.52+1.19° 62.47+0.43" 60.18+0.35° 59 44=0.60°
DCP 5.65+0.15° 8.54+0.02* 6.81+0.11° 6.13+0.09°
Nitrogen wiilization (g/h/d):
N-Intake 17.85+0.42° 24.01=0.17° 19.8440.25° 19.56+0.12"
N-Absorbed (NA)  9.84+0.41° 16.40+0.14° 12.71£0.33° 11.60+0.26"
N-Retention (NR)  2.79£0.11° 6.62+0.14 5.42:0.12° 5.15+0.05"
NR % of NI 15.60+0.29" 27.57+0.37% 27.33+0.74 25.7242.08°
NA % of NI 28.3440.53" 40.37+0.49" 42.70+1.33" 41.05+2.67"
“akc

Means within rows with different superscript are significantly differ (P<0.05),
Rumen paramelters:

Ruminal pH values were found to be insignificant differences (P>0.05) among the experimental
rations (Table 5). The values were declined at 3hrs post feeding, then it raised up at 6hrs post feeding.
There were foilowed the concentration of TVFA's in the rumen, however R2 rations had the highest
(P<0.05) TVFA's concentration compared to other rations. The same trend was noticed for ruminal NH;-
N concentration. The control ration found to have lower values of NH;-N and TVFA's concentration.
These data could be related the more proteolytic activity (@rskov, 1992 and Yadov and Yadav (1988) and
the more release of enzymes by the fungus compared to the other two bacteria used in this study, in the
meantime, the more fermentation process of potato vines.

Our results are in agreement with that obtained by Salem (1980) who found that TVFA's
concentration in the rumen was low before feeding and increase with time depending on type and
physical consistency of the ration. Allam er al. (2006) reported that the TVFA's concentration in rumen is
governed by several factors such as DM digestibility, rate of absorption, rumen pH, transportation of the
digesta from the rumen to other parts of the digestive tract and the microbial population in the rumen in
the rumen and their activities. El-Sayed er al. (2002) found that fed Balady goats on rations contained
25% cotton stalks biologically treated with T. viride and Saccharomyes cervisiae or both, increased
TVFA’s and ammonia concentration compared te the untreated cotton stalks.
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Table (5): Rumen liquor parameters of experimental rations (meansSE).

ltem Time Experimental rations
Hrs. R} R2 R3 R4
pH 0 6.78+0.53 6.63£0.41 6.69+0.39 6.67+0.44
3 6.260.22 6.21+£0.07 6.24+0.11 6.24x0.09
6 6.63x0.17 6.60+0.19 6.62+0.17 6.60+£0.10
NH;-N concentration 0 0.8820.13°  11.9420.33* 10.6120.04" 10.44+0.11°
{mg/100m/) 3 11.28+0.25° 14.36+026° 12.47+022° 12.39+0.21°%
6 10.42£0.18°  12.52+0.17°  11.0320.13%  11.10+0.09°
TVFA’s concentration 0 5.83+0.09° 7.82+0.18* 7.15+0.08° 7.03£0.05°
(meq./100ml) 3 7.45+0.11°  9.68+0.33"  6.04x0.14° 8.9440.19"
6 6.62+0.19° 7.99+0.21° 7.47+0.22° 7.36+0.07"

% Means within rows with different superscript are significantly differ (P<0.03).
Blood parameters:

The effect experimental rations on some blood plasina parameter of lambs are shown in Table (6).
Data revealed that plasma total protein, albumin and globulin were significantly (P<0.05) affected by
treatments. The overall means of plasma total protein in all treatments ranged from 6.03 to 6.44g/dl.

Table (6): Effects of biological treatments on some blood parameters of cxperimental rations

(mean+SE).

ltem Experimental rations
R1 R2 R3 R4

Total protein (g/di) 5.39°%+0.24 6.06°£0.02 6.44°+0.10 6.03°+0.06
Albumin (g/dl) 2.91°:0.33 3.50*+0.01 3.60°+0.18 3.52°+0.02
Globulin (g/dl) 2.40°0.16 2.56"+0.06 2.84°+0.19 2.51"+0.21
A/G ratio 1.24°0.18 1.36"0.12 1.26°+0.06 1.40°£0.03
Cholesterol (img/di) 80.20%1.71 69.20°0.76 71.01°£0.55 69.18°+0.32
Total lipids (ing/dl) 389.20%4.71 335441040  338.026.36  338.21°18.60
Creatinine (mg/dl) 1,72°+0.13 1.60°0.14 1.62°+0.05 1.63%£0.08
AST (U/L) 38.07°+0.05 34.96°+0.10 34.89%+0.12 35.02°0.12
ALT (U/L) 69.52°+0.02 59.10°+0.05 62.96°+0.11 60.11°40.30
W Means within rows with different superscript are significantly differ (P<0.05).

Animals fed ration contained untreated potato vines (R1) showed significantly increased in AST and
ALT activities. AST and ALT values reflected impaired of liver function when their values increased.
Also, Blackshow (1978) stated both enzyme escapes to the blood from the injured liver cells. While total
protein, albumin, globulin cholesterol and total lipids contents were decreased in the treated groups
compared with the control one. These declines may be due to that potato vines contain some effective
materials (such as glycoalkaliods) caused a reduction cholesterol synthesis. In this respect, Lee et al.
(1999) reported that saponins inhibit intestinal cholesterol absorption in rabbits resulting in decreased
plasma and hepatic cholesterol level. However, animals fed biologically treated potato vines were
recorded normal values for these blood parameters.

Growth performance:

Average of daily gain for lambs fed rations contained potato vines treated with fungi (R2) was found
to be significantly higher (P<0.05)than other experimental groups Table (6). Same trend was found for
dry matter intake (DMI), the reverse effect was found for the control group. However these finding were
reflected on the more feed economic and relative economic efficiency for the fungus group (R2). The
bacterial groups (R3 and R4) were came into the second ordes for such parameters. The depression in
feed consumption with R1 could be attributed to the lower intake from untreated potato vines (R1) ration
may be due to the effect of high content of glycoalkaloids.

These results coincided with Nicholson er al. (1987) who found that the TGA levels in dry petato
vines was positively affected on the DM intake. Salama er al (2011) showed that animais fed ration
contained untreated potato vines were recorded lower DM intake than those fed treated potato vines with
fungi, bacteria,
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Table (7): Growth performance and economic efficiency (%) of lambs as affected by feeding
experimental rations.

Item Experimental rations
R1 R2 R3 R4

Initial number of lambs: 5 5 5 5
Body weight (g):

Initial 25.50£1.06 25.30£1.15 25.80£0.72 25.50+1.08

Final 36.1941.05° 50.50%1.12* 44.39+1.51° 44.06+1.13°
Total gain (Kg/h) 10.69% 0.15° 25.2£0.21° 19.13£0.07" i8.56+0.09"
Average daily gain (g/h) 118.78+0.95° 280.00+0.57* 212.56+0.78" 206.22+0.82°
Feed intake (g/head):
Daily feed intake 1150 1250 1200 1200
Feed efficiency (feed/gain) 9.68+0.77° 4.46+0.25° 5.65+0.63° 5.82+0.58°
Feed conversion:
Total feed intake (g) 103.5 112.5 108 108
Average Daily feed cost (LE) 1.57 i.68 1.66 1.67
Price of Daily gain (LE) 2.73 6.44 4.89 474
Economical return (LE/h/day) 1.16 4.76 3.23 3.07
Economic Efficiency (%) 1.74 3.98 2.95 2.84
Relative Economic Efficiency 100 410 278.45 264.66

7 \Means within rows with different superscript are significantly differ (P<0.05).
CONCLUSION

The biological treatments by the fungus Trichoderma ressei, bacteria Thermonospora fusca and
Cellulomonas cellulose could reduce glycoatkaloids content (antinutrional factors) in potatoes vines and
improvement their nutritive value. There were feasibility in using biologically treated vegetable residues
such as potato vines in animal nutrition for good productive performance of growing sheep without any
adverse effects and with economical profits. In the end it can help in clean environment.

REFERENCES

Abd El-Galil, Etab. R. [. (2000). Nutrition factors affecting the performance of small ruminants. M. Sc.
Thesis, Faculty of Agri., Ain-Shams University. Pp.55-90.

Abou-Akkada, A.R. (1988). For national strategic for increasing feedstuff in Egypt.|* National Conf. On
role of Scientific Research in Developing Animal Health. Academy of Scientific Research and
Technology, 25-29 Sept. Cairo, Egypt.

Agriculture Economic and Statistics Institute (2011). Ministry of Agriculture, Agric., Economics,
Part1.Pub., Agric., Res. Center, Egypt.

Ahamed, F.G. (1998). Improvement The Nutritive Value of Some Roughages Used For Rabbits Feeding.
M.Sc.Thesis, Fac. Agric., Ain Shams Univ., Egypt, 118p.

A.Q.A.C. (1995). Association of Official Analytical Chemists. Official methods of Analysis of 15"
edition. Washington, DC., USA,

Allam, S.M.; T.M. Al-Bedawi, Hanaa H. El-Amary and Shreen, H. Mohamed (2006). Iinproving sugar
beet pulp through biological treatment and its use in sheep rations. Egyptian J. Nutrition and Feeds,
(2): 235-247.

A.T.C.C. (1992). American Type Culture Collection Catalogue of Bacteria and Bacterphages (18 " E4),
USA. }

Bilal, M.Q. (2008). Effect of molasses and corn as silage additives on cell wall fractions of Mott Grass
silage with different fermentation periods. J. Anim. &Plant Sci., 18 (4):102-106.

268



Egyptian J. Nutrition and Feeds (2012)

Blackshow, C. (1978). Serum gamma glutamyl transferase in diagnosis of liver disease in cattle. J. New
Zealand Veterinary, 26 (16): 25-26.

Bushway, A.A.; R.J. Bushway and C.H. Kim (1990). Production of carotenoids by strains of Rhodotorila
glutinis cultured in raw materials of agro-industria} origin. Bio.Technol. 71: 41-44.

Difco, Manual (1984). Difco Manual of Dehydrated Culture Media and Reagents for Microbiological and
Clinical Laboratory Procedures, Ninth Edition.

Doumas, B. T.; W.A. Wastson and H.G. Biggs (1971). Albumin standards and the measurement of serum
albumin with bromocresol green, Clin. Chem. Acta., 31:87-90,

Duncan, D.B. (1955). Multiple range and multiple F-test. Biometrics, II: 1- 42,

El-Ashry, M A; M.F Ahamed.; S.A. El-Saadany, M.E. Youssef, 1.A. Gomaa and T.A.A Deraz,
(1997).E:Tect of microbial vs. Mechano-chemical or mechano-Biohemical treatment of crop residues
on their use in ruminant rations, digestibilty, nitrogen balance and some blood and rumen liguor
parameters of sheep. Egyptian J. Nutrition and Feed 173-186.

El-Ashry, M.A.; AM Kollif; M. Fadel, H.A El-Alamy and H.M. El-Sayed (2003). Effect of biological
treatments on chemical composition, ir vitre and in vive nutrients digestibilty’s of poor quality
roughages. Egyptian J. Nutrition and feeds, 6 (2). 113-126.

El-Sayed, H.M.; M.A. El-ashry, H.M. Metwally, M. Fade! and M.M. Khorsh;ed (2002). Effect of chemical

and biological treatment of some crop residues on their nutritive value Egyptian J.Nutrition and
feeds,5(1):55-69.

Henry J.B. and 5.D. Todd (1974). Clinical Diagnosis and Measurement by Laboratory Methods, 16" Ed.,
W.B. Saunders and Co., Phliadephia., Pa. P260.

Henry, R.J.; D.C. Cannon and J.W. Winkelrhan (1974). Clinical chemistry: Ptinceples and Techniques,
11" Ed., Happer and Row Pulishers PP.1629.

Hesseltine, A.W., L. Charles and A.C. Mohageghi (1966). Singale-cell protein production from spent
sulfite liquor utilization cell recycle and computer monitoring Biotech. and Bioceng., 13: 518-528.

Hamoda, M.F.; FLA. Abu Qdais and J. Newham (1998). Evalution of municipal solid waste composing
Kinetics. Resources Conservation and Recycling, 23:209-223,

Fouad, R.T.; T.A. Deraz and S.A.A. Ismail (1998). Biological versus urea treatment of roughages for
sheep. J. Agric., Mansoura University, 23:103.

Khalel, M.S.; H.A. Hassan, A.M. Shwerab and A.A. Khayyal (2008). Feed evaluation of chemically or
biologically treated jojba meal. Egyptian J. Nutrition and Feeds, 11 (3); 481-495,

Keukens, E.AL; T. Vrije, C. Van den Boom, P. Waard, H.H. Plasman, F. Thiel V. Chupin W.M.F

Jongen and B. Kruijff (1995). Molecular basis of gliycoalkoid induced membrane disruption.
Biochim. Biophys.Acta, 12(40):216-228.

Khorshed, M.M.A. (2000). Different treatments for improving nutritional quality of some crop residues
used in ruminant nutrition. Ph. D. Thesis, Fac of agric., Ain-Shams Univ.

Ghoneem, W.M.A (2010). Biological Treatments of Some Agricultural and Agro Industrial Residues and
Their Effect on Performance of Growing Lamps. Ph. D Thesis, Fac. Agric., Cairc Univ., Egypt,
116p.

Gowda, N.K.3.; R.U. Suganthi, V. Malathi and A. Raghavendra (2007). Efficacy of heat treatment and
sundrying, of aflatoxin contaminated feed for reducing the harmful biological effects in sheep.
Animal Feed Sci. Tech., 133: 167-175.

Lee, A.M.; B. Faan-Wen, P.D. Michael, B.I. Philip, A.M. Peter, L.P. Judith, E.S. Yvette, D.S. Eliot,
W.W. Robert, C.W. Thersa, A.W. Heidi, M.Z. Lawrence and E.C. Charles (1999). Comparison of
synthetic saponin cholesterol absorption inhibition in rabbits: evidence for a non stoichiometric,
intestinal mechanism of action. J. Lipids Research, 40:464-474.

Lewis, J. and G.R. Fenwick (1987). Glucosinolate content Brassica vegetables: analysis of twenty-four
cultivars of calabrese (green sprout-ing broccoli, Brassica oleracea. L.var. botrytis subvar. Cymosa
lam.) Food Chem., 25:259-268.

269



Fayed et al.

Liao, P.H.; A.C. May and S.T. Chieng (1995). Monitoring process efficiency of full-scale in —vessel
system for composting fisheries wastes. Bioresource Technology, 45 159-163,

Lopez-Garcia, R. and D.L. Patk (1998). Effectiveness of post-harvest procedures in management of
mycotoxin hazards. In D. Bhatmagar & S .Sinha, eds. Mycotoxins in agriculture and food safety,.
New Yourk, Marcel Dekker., pp.407-433,

Mahrous, A.A. (2005). Effect of fungus treatments of cotton stalks on sheep performance. Egyptian J.
Nutrition and Feeds, 8 (2): 139-148.

Martin, C.K.A. (1997). Microbial cleavage of sterol side chains. Advances in applied Microbiology,
22:29-58.

Maynard, L.A.; U.K. Loosli, H.F. Hintz and R.G. Warner (1987). Animal Nutrition (7" Ed) Megraw. Hill
Book Co., New Yourk.

Nicholson, J.W.G_; D.A. Young, R.E. McQueen, H. De Jong and F.A, Wood (1987). The feeding value
potential of potato vines. Canadian J Animal Sci., 58:559-570.

Orskov, E.R. (1992). Protein Nutrition in Ruminants. 2 ed. AcademicPress, Inc., San Diego, A.

Pilnik, W. and A.G.). Voragen (1993). Pectic enzymes in fruit and vegetable juice manufacture. In:

Nagodawithana, T. and Reed, G.(eds), Enzymes in food Processing. Academic Press, London, UK.,
pp. 3639-339.

Reitman, S. and S. Frankle (1957). A colorimetric method for the determination of serum aspartate and
alanine amino transferases (AST and ALT). Am. J. Clin. Path. 28: 55-63.

Richard, T.L. (1997). The Kinetics of solid-state aerobic Biodegradation. Ph. D Thesis, FFac. Graduate
school, Department of agriculture engineering, Conrnell University, Ithaca, NY,USA,357p.

Saidi, N.; M. Cherif, N. Jedidi, M. Mahrouk, M. Fumio and A. Boudabous (2008). Evolution of
biochemical parameters during composting of various wastes. Amer. J. Environmental Sci., 4 {(4):
332-341.

Salama, W.A.; HM.G El-Banna; M.A.F El-Manylawi and G.H. Zaza (2011). Performance of New
Zealand rabbirs fed on biologically treated potayo vines and Eggplant shoots. Ph. I). Agric. Sci.
(poultry Science), Fac. Agric,, Cario Univ., Egypt.

Salem, O. A. (1980). Studies with different short time alkali treated roughages in metabolism trails with
sheep with reference to detailed nutrients reminal activity and animal behavior. Ph.D. Theseis, Fac.
of Agric, Cairo-Univ.

S.A.S. (1999). SAS user’s Guide: Statistics: SAS Inst., Inc Cary, NC Releigh.
Sendecor, G. W. and W. G. Cochran (1980). Statistical methods, 7 Ed., Allied pacific, Bombay, India.

Shoukry, M.M.; F.A. Hamissa, S.M. Ahamed, A.H. El-Rafai, HM. Ali and Z. Abd-Elmotagally (1985).
Effect of different microbial and chemical treatments on the quality of sugar cane bagasse. Egyptian
J. Animal production, 25 (2): 329-342.

Steel, R.D. and J.H. Torrier (1980). Principals and Procedures of statistics: A biometrical approach 2
Ed., McGraw Hill Book Company, New Yourk, USA.pp137.

Vaananen, T. (2007). Glycoalkaloid content and Starch Structure in Sclanum Species and Interspecific
Somatic Potato Hybrids (dissertation) EKT-series 1384. University of Helsinki, Department of
Applied Chemistry and Microbiology., pp. 79-124.

Van Soest, P.J. (1982). Nutritional ecology of the ruminant. O and B Books Inc., Corvallis, Oregon. PP
112, 126 and 127.

Vesela, M.; M. Drdak and S. Standara (2003). Relation between free amino acids and the biogenic amines
contents in green tomatoes inoculated with Lactobacillus plantarum.Czechl.Food Sci.21 (2):51-58.

Villlas-Boas, $.G., E. Esposito and D.A. Mitchell (2002). Microbial conversion of lignocellulosic resducs
for production of animal feeds. Animal Feed Sci. Technol, ,98:1-2,

Warner, A.C.1. (1964). Production of volatile fatty acids in the rumen methods of measurcment. Nutr.
Abstr. and Rev., 34: 339,

Yadov, B.P.S. and 1.S. and Y. Yadav (1988).Incubation studies with strained rumen liquor of caitle for in

10



Egyptian J. Nutrition and Feeds (2012)

vitro evaluation of ammoniated straw. Ind. J. Anim. Sci,, 58: 398.

Zaza, G.H., A A, Mahrous and K. Ibrahim (2008). Effect of biologically treated date palm kemels as a
non traditional feed source on productive performance of lactation. ). Dairy Sci., 79:411-417.

Zollner, N. and K. Kirsch (1962). Test combaination, Total lipids, sulffo-phospho-vanillin reaction. Z,
ges. exp. Med., 35:545.

Gl gl AU sl Ll oS0y dasted ey Gubladl Ghgsal Ag0a Ladll Cpeas
3 _piuall

J&J@awiapoq'l‘wwc)‘;jldgﬁmisaﬁhémudaémcaglj%dld,\swd-i
Ol Ores
o= a = A Lot 3l el 35 e o il gl LEY) Bgas e

On palidl Loyl y &plaadt Al Cpeas o 4,5l g Shailly Lo gb gl Aabacall 50 (g0 A o () Biadh e gy
das iy A Jas 20 padiial Sy Ll e B oYY oY) e @D 390 pa y Culabadh S el (0 a ySalal) Aadiall o pall
Cyias pa (A pare JS s Lsed) Ry 93 Dl aae ol B Jlade JS0 Cud e IS 1,06 225.5 0
oo A e gandll ¢ alh 050 0a %2 S Al el 4 (ad 1ib.) el s ablladl (B e e (Y1 Re gl Ul
LSy Jalaa Galalladl 5 pe o LU Ao ganall ¢ Sl Cilald + (Trichoderma reesei) ki Jdalaa pabladl 5 e
(Cellulomonas LSy Jalas publadl (ije e U Ao yoadi ¢ 3854 bl + (Thermonospore fusca)
LJ:'J_)"-"]) pevill lc_,,an.nl'l LJ] C_|tu.'ll \L\:u..‘ab rﬂl 3 3 S 20 plaaialy aias Ljadel ya) & _)S_).-]'; waladl 4 cellulose)
S Gyl 308 5 Litdalh Aedll  puingll Salaad Ly 2l Jindl Clia (Trichoderma reesei sl dalaall jubslndl
ST Ao panally L ia B 5 LN Gfie gagedll Ll ol Ll y 50 (8 el By 50 g il 08l Lt
(Dabaa pidt udalladll 3 )
3y Rl gl e dad e and A (g ey udaladl ded ) ki (e B (S Al Sea il 138 (e alitiy

4385 3 plads Lgatadial (€l S8 A o) gt bl Byl e (<l ySla ) il Sl gall e alill y 0000 Lgia ad
Al Al e Liladl o Dot 50 clilandh e BalELY1 p el 4005 ACEL e L deil 8 by Le Al J3lenll

271


Kout
Typewritten Text
271




