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and green bean (Phaseolus vulgaris) vines on a growing rabbits. A 75 NZW weaned unsexed rabbits

at 6 weeks of age 614.62+1.95g as average body weight were assigned randomly; into 5 treatments of
15 rabbits each. Five pelleted diets were: control and other diets of 15 or 30% fermented Potato and green
bean vines. The growth trial lasted 8 weeks. Results indicated fermentation treatments improved final body weight,
body weight gain and feed conversion, and performance index values (%) were significantly improved
with 15 or 30% fermented potato and green bean vines. Total feed intake did not significantly affect by
dietary treatments. Digestibility’s of CP, CF, NFE, TDN and DE were significantly increased with feed a
15 or 30% fermented Potato and green bean vines compared with the control diet. On the other hand,
nutritive values of DCP were significantly affected with 15 or 30% 15 or 30% fermented potato and green
bean vines compared to the control diet. However, final body weight, body weight gain and feed
conversion, Carcass (weight and percentage), dressing percentages, total protein, albumin, globulin, AST, ALT,
total cholesterol, creatinine, urea and. moisture, CP, ash, EE of meat were no affected between different
treatments. Net revenue (LE) for diets and economic efficiency increase with the fermentation of different
treatments and the best values for them were recorded with 15% Potato and green bean vines diets
compared to the other treatments.

THE aim of this study is to investigate the influence of using fermented potato (Solanumtuberosum)

Keywords: Growing rabbit, Using fermented potato, Green bean, Blood parameters.

Introduction

Feed is the major input cost in animal production,
about 65-70% of the total cost [1].Vegetable residuals
are very good choice to be include in animal diets.
They produced numerous amounts and could be
environmental pollutants, for example, the total waste
produced from tomatoes was approximately 3.70
million tons/year in the world [2].

Moreover, vegetable by-products have potential
nutritive value for animal feeding. Several types of
research determined the nutritive value of several
kinds of vegetable residuals as this disposal as animal
feed value [3, 4, 5]. Vegetable vines are the cheapest
contents of essential amino acids, vitamins and
minerals. Potato, tomato and carrots vines can help to
reduce feeding costs in rabbits where ration could be
used in fresh, dried or ensiled forms. Ensilaging had
improved the fermentation of several varieties of
crops. However, inoculation with lactic acid bacteria
to forage is needed to ensure consistent improvement

in fermentation and decreased anti-intuitional factors
[6]. Also, Fazaeli and Mahdavi [7],found that the
effects of rice straw, molasses, ground barley and salt
Silage
supplementation can be used to adjust moisture,
nutrient composition, palatability,
develop rapid fermentation decrease storage losses;
and limit the extent of fermentation declining
fermentation losses [8]. Lin et al. [9] investigated the
fermentation quality, digestibility and preferences of

improvement for berseem clover silage.

silage value,

total mixed ration with fermented food by-products
(tofu cake or green tea waste).The dry matter intake
recorded the highest value with tofu cake by-product
than the control group. Therefore this study aimed to
investigate the effect of using fermented Potato
(Solanumtuberosum) and green bean (Phaseolus
vulgaris) vines on the productive performance of
growing rabbits.

*Corresponding author: Mohamed A. Abu El-Hamd, E-mail: abuelhamd68@yahoo.com, Tel. : 00201099033847

(Received 30/08/2023, accepted 12/10/2023)
DOI: 10.21608/EJVS.2023.233034.1591

©2023 National Information and Documentation Center (NIDOC)


mailto:abuelhamd68@yahoo.com

58 FATIMA T.F. ABD-EL GHANY et al.

Material and Methods

The present study was carried out at Sakha
Experimental Station, Animal Production Research
Institute, Ministry of Agriculture, Egypt. The
experimental farm work lasted 8 weeks. Animals in the
1** group (control group, T1) were fed a concentrated feed

mixture (CFM), while animals in T2 and T3 were fed 85 or
70% CFM pals 15 or 30% fermented Potato vines,
respectively and animals in T4 or T5 were fed 85 or 70%
CFM pals 15 or 30% green bean vines, respectively.
Table (1) showed the formulation and chemical
analysis of the experimental diets fed to rabbits.

TABLE 1. Chemical composition of feedstuff of rabbit growth during experimental.

Feed stuff DM% OM Ccp CF EE NFE Ash
Concentrate mixture 92.12 95.59 17.10 12.74 1.99 63.76 441
Fermented Potato (P) 33.5 97.56 11.11 20.55 1.15 64.75 2.41
Green bean (B) 348 96.61 13.75 18.12 1.12 63.62 3.39
Chemical composition calculated
T1: 100% CFM (control) 92.12 95.59 16.10 13.74 1.99 63.76 4.41
T2: 85% CFM+15% P 92.33 95.88 16.21 13.61 1.86 63.91 4.12
T3: 70% CFM+30% P 74.54 96.17 15.25 15.08 1.73 64.05 3.83
T4: 85% CFM+15% B 92.52 95.74 16.60 13.55 1.86 63.74 4.26
T5: 70% CFM+30% B 74.92 95.89 16.03 14.36 1.73 63.72 4.11

Animals

NZW weaned unsexed rabbits (75) at five weeks
of age were randomly divided into five experimental
groups of 15 rabbits each with approximately similar
initial body weights (614.62 £1.95 g). Rabbits were
fed the experimental diet to meet their nutrient

Fermentation treatment of crop residues

Potato and green bean vines were chopped into 3-5
cm and strained until the moisture level reached 65-
70% then ensiled layer in order and left 30 days in a
moderate temperature (28-30°C). The control diet
without fermented potato and green bean vines while

requirements during the growing period according to
Agriculture Ministry Decree [10] recommendations.
Any health problems or death were recorded during
the experimental period. Rabbits were housed in wire
floor batteries and diets were offered in pelleted form
with drinking water ad-libtum all over the
experimental period (8 weeks).

the other four diets were of fermented potato and green
bean vines as shown in Table 1. Chemical analyses of
fermented potato and green bean vines are presented
in Table 2. The digestible energy (DE kcal /kg) of
fermented potato and green bean vines was calculated
according to the equation of Cheek [11].

TABLE 2. Chemical analysis of fermented potato and green bean vines (on DM basis)

Items Fermented Potato vines Fermented bean vines
DM% 28.87 32.37
Chemical analysis% (on DM basis)
OM% 97.56 96.61
Crude protein (CP%) 11.11 13.75
Crude fiber (CF%) 20.55 18.12
EE% 1.15 1.12
Nitrogen free extract (NFE%) 64.75 63.62
Ash% 2.44 3.39
DE (kcal/kg) 2276.69 2355.25
Cell wall constituents
NDF 42.43 40.83
ADF 28.17 25.96
ADL 6.22 6.03
Hemicellulose 14.26 14. 87
Cellulose 21.95 19.93
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Growth performance traits

Live body weight and feed intake were recorded
weekly; also weight gain and feed conversion ratio
were calculated according by North [12].

Digestibility trial

Four rabbits were used for each treatment in a
digestibility trial that was conducted at the end of the
experimental period (at 14 weeks of age). Daily
collections of faeces were made, weighted, dried at 60
to 70 o C for 24 hours, powdered finely, and preserved
for chemical analysis. To determine the nutrients
digestion coefficients and nutritional values of dietary
treatments, data on amounts and chemical analyses of
feed and faeces were collected as described by
Cheeke et al. [13]. The technique was determining
the amounts of detergent lignin (ADL), acid detergent
fiber (ADF), and neutral detergent fiber (NDF) by
Van Socest [14]. The samples were chemical analysis
according to A.O.A.C. [15].

Traits of carcass

Three rabbits were slaughtered and carcass traits
were measured in each group at the end of the
experimental period. The relative weight of giblets
percentages (heart, liver and kidney) and dressing
percentages were calculated by Abu El-Hamd et al.
[16]. Boneless meat and faeces were chemical
analysis according to AOAC [15].

Blood parameters

Blood samples were collected by vacuum pump
into dry clean tubes using heparin as an anticoagulant
at the end of the experimental period (at 14 weeks of
age). The collected samples were centrifuged at 3000
rpm for 15 min and then separate blood plasma, and
stored at -20°C for subsequent analysis. Blood
plasma was utilized to determine the following
biomarkers using calorimetric methods: total protein,
albumin, globulin, A/G ratio, alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALP), urea, creatinine,
total cholesterol, LDL and HDL.

Activity of caecum

Caecum contents samples from identically
slaughtered rabbits in each treatment were collected
and utilised right away to determine the caecum pH,
total volatile fatty acids, ammonia nitrogen
concentration and microbiological analysis. A digital
pH meter was used to rapidly determine the pH of the
caecum's contents.Ammonia nitrogen concentration
was determined by Conway [17]. The total volatile
fatty acids were determined by Eadie et al. [18].

Microbiological analysis

Cecum microflora (bacteria) Aerobic total count,
Fecal coliforms, Escherichia coil count, Bacillus
cereus, Enterobacter, Clostridium sp., Enterococcus,
yeasts, Salmonella and Shigella. The microbial
contents were studied in their selective media, as
described by Postage [19] for Aerobic total bacterial
counts and Difco [20] for Fecal coliforms and E. coli,
while, the methods described by Baired Parker [21]
and Kim and Goepfert [22] were used for
Enterococcus and Bacillus cereus, respectively and
Difco [20] for Enterobacter and Clostridium sp.;
while the method described by Lodder [23] was used
for yeasts determination. Salmonella and Shigella
were enumerated according to the methods described
by AOAC [24]. Colony forming unit (CFU)
technology was used. The incubation period lasted 2—
7 days at 30 °C.

Statistical analysis

Using the SAS [25] computer software, data were
statistically analyzed using the following fixed
model: Yij=p +Ti + eij

Where: Yij = An observation, p = Overall Mean,
Ti = Treatment Effects and eij = Assumed Normally
Distributed Random Error Component. To find
significant variations between means, Duncan's
multiple range tests were run [26].

Results and Discussion

Chemical composition of fermented Potato and green
bean vines

Data in Table 2 show that, fermented Potato and
green bean vines contained 2276.69 and 2355.25,
respectively digestible energy (DE). Also, it contains
crude protein (CP) values of 11.11, and 13.75,
respectively, but, it contains higher crude fiber values
(CF) of 20.55, and 18.12, respectively. Nitrogen free
extract (NFE) content values were 64.75, and 63.62,
respectively. Moreover, NDF values were 42.43,
40.83respectively. Values of ADF were 28.17, and
25.96, respectively. ADL values were 6.22, and 6.03,
respectively. Hemi cellulose values were 14.26, 14.87
respectively. However, values of cellulose were
21.95, and 19.93 respectively. Ash content was 2.44
and 3.39 respectively. Ensilaging had improved
fermentation and nutritional value and increased of
many by-products because they have significant
levels of carbohydrates. While, the contents of crude
fiber were decreased because microorganisms depend
on this material as a carbon source for microbial
protein formation and growth [27]. Moreover,
findings for both potato and green vines values are
close [28-30]. Also, values are comparable to those
reported by Gupta et al. [31] who concluded that cull
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bean waste had potential used as livestock feed if
processed suitably.

Growth performance traits

Results in Table 3 indicated that LBW in 10
weeks of age and final body weight in tested groups
significantly increased for 15 or 30% fermented
potato and green bean vines compared to the control
diet.—Whereas the highest value of the body weight
(1490 g) was recorded for in rabbits received 30 %
green bean while the lowest value was recorded in
the control diet (1470.42 g). Also, the final weight
value was measured the highest level (2312.92g) in
rabbits received 15% fermented green bean vines
followed by 30% fermented green bean vines which
recorded (2305.42 g) compared with the control
group (2246.67g). Moreover, feed conversion and
BWG significantly improved in (6-10) and (6-14)
weeks of age for fermented potato and green bean
vines compared with the control group. Also, weight
gain and feed conversion were significantly improved

for fermented potato and green bean vines compared
with the control group at (6-14) weeks of age. While,
during 6-10 weeks of age period, there was no
significant effect on BWG and feed conversion.
However, the feed intake in (10-14) weeks and
relative growth performance had a significant among
different treatment groups. Also, performance index
(%) values confirm the improvement in performance
parameters significantly increased with 15 and 30%
fermented potato and green bean vines compared
with control. Improving LBW, BWG, feed
conversion, performance index and relative growth
rate with fermentation of fermented potato and green
bean vines were higher contents of amino acids,
exogenous enzymes and like vitamins as a result of
microorganism activity [32]. These results were, also,
confirmed by Salama and Abo El-Azayem [33] who
reported that rabbits feeding on 25% biologically
treated palm fronds with EM1 improved final LBW
and WG.

TABLE 3. Rabbits performance values as affected by the experimental diets

Fermented potato vines

Fermented green bean vines

Items Control SEM
Diet 15% 30% 15% 30%
Initial body weight(g) 614.42 614.75 614.58 614.42 614.92 1.95
Body weight 10 weeks of age 1470.42° 1473.33° 1476.25%¢ 1487.92% 1490.00* 5.22
Final body weight (g) 2246.67° 2263.33% 2276.67° 2312.92° 2305.42° 9.05
Body weight gain (g)
6-10 weeks of age 856.00 858.58 861.67 873.50 875.08 5.86
10-14 weeks of age 776.25° 790.00% 800.42% 825.00° 815.42% 9.89
1632.25° 1648.58" 1662.08° 1698.50* 1690.50* 9.15

6-14 weeks of age
Feed intake(g)
6-10 weeks of age 2095.00 2047.83 1990.08 2092.67 2068.50 63.98
10-14 weeks of age 3392.0° 2812.0° 326.33° 3092.3%® 3073.5%® 108.3
6-14 weeks of age 5487.0° 4859.8° 5250.4 5185.0™ 5142.0™ 148.7
Feed conversion ratio
6-10 weeks of age 2.48 2.41 232 242 2.40 0.08
10-14 weeks of age 4.50° 3.63° 4.09%® 3.76° 3.87° 0.16
6-14 wecks of age 4.10° 3.39b 3.74% 3.49b 3.58 0.13
Relative growth rate (%) 114.09¢ 114.56° 114.97% 116.04* 115.75%® 0.33
Performance index (%) 55.15° 69.49° 61.97® 66.99° 65.28" 2.74

A and b: Different superscripted means within the same row are substantially different (P< 0.05).

Digestibility coefficients and nutritive values

Results in Table 4 revealed that all digestibility
coefficients and nutritive values were significantly
increased with feeding 15 or 30% fermented potato
and green bean vines, respectively compared with the
control diet. Abd-El Ghany et al. [34] found that
digestion coefficients significantly increased CP, CF,
EE and nutritive values when replacing berseem hay
with 15 or 30% conocarpus treated with EM1 in diets

compared with control in rabbit diets. Additionally,
Salama and Abo El-Azayem [33] discovered that
there was no discernible impact on the apparent
digestibility of DM, OM, and NFE. In contrast, when
rabbits were fed diets made up of 50% untreated
discarded palm fronds and 50% Dbio-treated
biologically (EMI1) discarded palm fronds; the
digestibilities of CP and CF were considerably the
best.

Egypt. J. Vet. Sci. Vol. 54, (Special Issue) (2023)



NUTRITIONAL EVALUATION OF FERMENTED POTATO(SOLANUM TUBEROSUM) AND....... 61

TABLE 4. Digestibility coefficients of nutrients and nutritive values% as affected of growing rabbits by

experimental diets.

Fermented green bean

Ttems C(]))n-t:()l Fermented potato vines vines SEM
e 15% 30% 15% 30%

DM 72.65° 73.97% 74.97% 76.48* 76.30° 0.47
oM 61.70° 63.82° 6531% 66.45° 66.37° 0.51
CP 74.22° 75.84° 76.23% 76.76% 77.29* 0.36
CF 29.34¢ 32.41° 35.00° 36.06° 36.26° 0.41
EE 70.67¢ 72.39° 72.50° 74.27° 74.20° 0.26
NFE 75.89¢ 76.18% 76.81% 77.28° 77.07° 0.20
DCP 12.91° 13.13° 13.19° 13.42° 13.44° 0.07
TDN 62.87¢ 63.65° 64.68° 64.76° 64.77° 0.24
*DE keal/kg 2785.14° 2819.85" 2865.32° 2868.72° 2869.16° 10.62

a and b: Different superscripted means within the same row are substantially different (P<0.05).

*DE = TDN x 44.3 (Schneider and Flatt, 1975).

That's progressing high water holding capacity,
easy gel formation, increased luminal viscosity, and
simple microflora degradation in the large bowel are
all characteristics of soluble fibre. On the other hand,
insoluble fibre increases faecal mass, reduces transit
time, and only partially degrades by microflora. It also
has a low capacity to store water [35]. For diets
including fermented by products, improvements in
chemical composition, nutritional values, and digestibility

The results in Table 5 indicate that carcass, edible
giblets, liver, kidneys, lungs, spleen%, heart% and
dressing percentage were not significantly affected by
different treatments. While, carcass weights, carcass
and dressing percentages were significantly affected.
The highest value (58.81%) of dressing percentage was
noticed in rabbits fed 30% fermented potato vine
compared with the rabbits fed the control diet which
recorded 52.65%. The improvement of carcass traits
with feeding 30% fermented potato may be related to

of nutrients account for the improvement in performance.
Digestibility coefficients (DCF) of the diets, except
crude fat, were no significant. The lack of significance
may be partially explained by the high variability of
the DCFs with the diet of maize silage [36]. The
improvement of CP and CF digestibility may be, also
due to stimulated absorption in treated tissues and
increased intestinal nutrients absorption [37, 38].

the enhancement of body weight gain. In opposite,
the results which recorded by Salama and Abo El-
Azayem [33] who found that carcass weight and
dressing percentages were not significant improved
with those fed on treated biologically (EM;) discarded
palm fronds diets as compared to rabbits fed the
control diet. In this respect, there were insignificantly
affected by different treatments in edible giblets
rabbits fed 15 or 30% berseem hay replaced by
conocarpus treated with EM; [34].

TABLE 5. Carcass traits of growing rabbits fed different diets

Control Fermented potato vines Fermented green bean vines

Ttems Diet 15% 30% 15% 30% SEM
Carcass wt 1115.0° 1224.7% 1256.3% 1238.3% 1345.0° 57.2
Carcass % 48.05° 49 55% 54.57% 52.96% 51.46% 1.73
Edible giblets,% 4.60 429 424 420 454 0.41
Liver, % 3.44 3.13 3.15 3.12 3.45 0.34
Heart, % 0.37 0.38 0.34 0.34 0.33 0.06
Kidneys ,% 0.79 0.78 0.75 073 0.76 0.06
Spleen, % 0.05 0.04 0.05 0.05 0.05 0.012
Lungs% 0.60 0.59 0.59 0.61 0.62 0.07
Dressing, % 52.65° 53.84° 58.81° 57.16° 56.00° 1.62

a and b: Different superscripted means within the same row are substantially different (P< 0.05).Dressing % = Empty carcass

%. (Without head) + Edible giblets %ot.

Blood parameters

The all blood plasma concentration were
insignificantly differences. Whereas the concentrations
of total protein, albumin, globulin, AST, total cholesterol,
LDL, HDL, creatinine and urea of plasma for rabbits fed

15 or 30% % fermented potato and green bean vines
diets were fluctuated between the different treatments
and with the control treatment (Table 6). Result is
agree with Salama and Abo El-Azayem [33] who revealed
that total protein, albumin, AST, creatinine and urea
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concentrations were not affected by different
treatments. In the same trend, the present results were
contradiction with Abd-El Ghany et al [34], who
discovered that when rabbits were fed physiologically
conocarpus with EM1 at levels of 15 or 30 present
compared to untreated ones, cholesterol was
significantly (P<0.05) lower. Low cholesterol levels
may be related to both a reduction in cholesterol

biosynthesis in the liver and a high level of bile acid
degradation by Lactobacillus species, according to
Mousa et al. [39] who reported that administration of
EMI1 in rat diet produced a significant decrease in
cholesterol, triglycerides, and levels of alloxan-induced
diabetic rats. They also reported that administration of
EM1 in chicken diet produced a similar result Cenesiz
et al. [40].

TABLE 6. Blood parameters of growing rabbits fed on different experimental diets.

Fermented green bean

Ttems C(l,),%tl;ol Fermented potato vines vines SEM
e 15% 30% 15% 30%
Total protein (g/dl) 7.10 7.23 7.20 7.30 7.27 0.08
Albumin (g/dl) 3.98 4.14 4.18 4.10 4.06 0.10
Glublmn (g/dl) 3.12 3.09 3.02 3.20 3.21 0.10
ALT(U/L) 34.67 32.00 32.00 32.33 34.66 2.05
AST(U/L) 48.33 44.67 41.00 47.00 46.66 1.79
Total cholesterol(mg/ dl) 30.00 27.67 31.00 29.67 30.00 1.28
LDL(mg/ dl) 9.47 10.07 9.80 9.00 9.20 0.53
HDL(mg/ dl) 6.00 5.33 7.00 6.33 5.67 0.73
Creatinine (mg/ dl) 1.10 1.10 1.03 1.09 1.08 0.04
Urea-N (mg/ dl) 34.00 34.33 32.33 34.33 32.67 1.76

A and b: Different superscripted means within the same row are substantially different (P< 0.05).

Chemical composition of meat

Chemical composition of meat may be seen
insignificantly differences in moisture, EE and ash of
rabbits meat with different experimental diets.
However, the CP% was significantly affected with
tested groups. Whereas the highest value of CP (25.08)

was limited in rabbits received 30% of fermented
green bean vines while the control diet was recorded
about 24.26 (Table 7). These results agreed with Abd—
El Ghany et al. [34] who found that moisture of rabbit
meat were not affected by fed conocarpus treated
with EM, compared to control.

TABLE 7. Meat chemical composition of growing rabbits fed on experimental diets

Fermented green bean

Items C(]))nig()l Fermented potato vines vines SEM

15% 30% 15% 30%
Moisture% 72.90 73.15 72.64 72.90 72.78 0.24
ASH% 1.57 1.22 1.32 1.29 1.04 0.13
CP% 24.26° 24.49° 25.01° 24.662° 25.08* 0.16
EE% 1.27 1.15 1.03 1.14 1.09 0.03

A and b: Different superscripted means within the same row are substantially different (P< 0.05).

Caecum traits and microbiological assay

Caecum content of pH, TVFA and ammonia
concentration of the study are found in Table (8).
Analysis of variance revealed that feeding on
fermented potato and green bean vines didn't have any
significant effect on caecum weight (g) and TVFA.
However, it had a significantly effect on TVFA and
ammonia. Whereas, the highest value of TVFA (4.28
mg/100ml) was recorded forl5% fermented green
bean vines while the control diet was recorded the

lowest level about 3.95 mg/100ml. However, the
highest value of ammonia (10.16 mg/100ml) was
recorded in the control diet. These results agreed with
obtained by Abd-El Ghany et al. [34] who reported
that production of TVFA significantly higher while,
the ammonia concentration of caecum was
significantly decreased (P< 0.05) in rabbits fed on diets
containing 15% and 30% conocarpus treated with
EMI1 diets.
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TABLE 8. Caecum traits of growing rabbits fed on experimental diets
. Fermented green bean
Fermented potato vines .
Items Clt));:ettrol vines SEM
15% 30% 15% 30%
Caecum weight (g) 124.07 133.60 129.73 143.13 142.23 9.87
pH caecum 6.20 6.21 6.40 6.22 6.33 0.13
TVFA (mg/100ml) 3.95" 411 4.24° 4.28° 4.26° 0.05
Ammonia(mg/100ml) 10.16" 9.87° 9.65° 9.62° 9.59¢ 0.06

A and b: Different superscripted means within the same row are substantially different (P< 0.05).

For microbiological assay results shown in Table 9
revealed that the significant effect was on the aerobic
total count, Enterococcus and yeasts. The highest
values of their values were for the control diet. These
results may be related to the useful effect of

fermentation microbes in fermented potato and green
bean vines on caecum activity ([32, 34]. Also, feeding
on 25 or 50% biologically treated (EM1) discarded
palm fronds diets no significant effect on pH values
[33].

TABLE 9. Microbial counts (x 10° CFU/ml) as affected by the experimental diets

Fermented Fermented green bean
C(eég/:li;lrobes Ct:ililgol potato vines vines SEM
15% 30% 15% 30%

Aerobic total count 7.57° 7.60° 6.47° 7.13% 7.0® 0.30
Fecal coliforms 5.64 5.73 5.58 5.57 5.73 0.23
E.Coli 1.57 1.63 1.37 1.30 1.20 0.18
Bacillus cereus 3.23 3.20 3.00 2.77 2.90 0.22
Enterobacter 2.50 2.50 2.23 2.40 2.97 0.23
Clostridium sp 1.12 1.13 1.10 1.10 1.09 0.07
Enterococcus 2.57° 2.60° 1.47° 2.13% 1.97% 0.18
Yeasts 3.13° 3.15° 3.14° 3.23% 3.26° 0.03
Salmonella &Shigella ND ND ND ND ND -

Each value is an average of 3 observations. ND =Not detected 'CFU =Colony forming unite. Number of
bacterial cells per gram of cecum content (log10-1 CFU/ml).

Economic efficiency

Results presented in Table 10 reported that the
economic efficiency increase with fermentations, that
the best values for them were recorded with 15% of
fermented potato vines diet, which was recorded
about 123.18 followed by 15% of Fermented green
bean diet, which recorded 116.81, compared with the
control diet which recorded 100. Total feed cost
reduced in both 15 or 30 % fermented potato and
green bean vines diets as a result to reducing of feed
intake than control diet. Also, the selling price was
increased in 15 or 30% fermented potato and green
bean vines diets this increase may be due to an high
in AWG (kg) at levels 15 or 30% than the control.
The use of untraditional feedstuffs such as the

agricultural by-products in the diets may helps in
solving the problem of feed shortage and decreases
the cost of feeding [41]. Moreover, Abdel-Monein
[42] showed that the use of green beans processing
by-products in the broilers diet led to improve the
economic point of view by decreasing the total cost
of the diet and thus increasing the profitability. Also,
dried GBV can be successfully used as a suitable
ingredient in pelleted complete feed for growing
rabbits and being more economically than the control
diet under Egyptian conditions dried green bean vines
can be successfully used as a suitable ingredient in
pelleted complete feed for growing rabbits and being
more economically than control diet under Egyptian
condition [38].
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TABLE 10. Economic efficiency of growing rabbits fed experimental diets

Fermented potato Fermented green bean
Control . .
Items . vines vines
Diet
15% 30% 15% 30%

Total weight gain (kg) 1.63 1.65 1.66 1.70 1.69
Price of 1kg body weight 45 45 45 45 45
Selling price/rabbit (LE) (A) 73.35 74.25 74.70 76.50 76.05
Total feed intake (kg) 5.49 4.86 5.25 5.19 5.14
Price/kg feed(LE) 4.17 4.12 4.11 4.13 4.12
Total feed cost/rabbit (LE)(B) 22.89 20.02 21.58 2143 21.18
Net revenue(LE)' 50.46 54.23 53.12 55.07 54.87
Economic efficiency® 2.20 2.71 2.46 2.57 2.51
Relative economic efficiency 100 123.18 111.81 116.81 114.09

(1) Netrevenue =A — B.

(2) Economic efficiency = (A-B/B x 100).

Conclusions Funding Statements

In conclusion, fermented potato (Solanumtuberosum)
and green bean (Phaseolus vulgaris) vines could be
used in feeding of growing rabbits up to 30% in their
diets was wuseful the effect on productive
performance, carcass traits, physiological functions
and economic efficiency and therefore may help in
solving the problem of animal feeding gap and
decrease the cost of feeds.
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