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BEAN IN THE DIET OF FLAN-LINE RABBITS. 
Abdelhamid, A.M. and M.T.M.Saleh 
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University, AI-Mansourah, Egypt. 

ABSTRACT 
In a feeding trial with rabbits for eight weeks, soya bean (control diet) was 

substituted by sieving wastes of the Egyptian clover seeds (GSPB, treated diet) to 
study its possibility, effects and economics for rabbits. This substitution had been 
succeed; since the treated diet had improved (than the control diet) either of final live 
body weight of rabbits, daily and total live body weight gain, feed intake and 
conversion, economic efficiency, boneless meat, and chemical composition of the 
rabbits' meat without any adverse effect on rabbits' health. So, this substitution is 
recommended when GSPB is available. 
Keywords: Rabbits -Performance - Carcass -Blood -Clover seeds' waste. 

INTRODUCTION 
Rabbits are neglected farm animals for its smallest size, although it 

can supplement humans by meat, fur and hair. there animals are belonging to 
different species and strains which are different in their morphology, color, 
size, and production purpose. Rabbit's meat contains the highest crude 
protein content and the lowest fat, cholesterol and energy contents among 
the livestock animals. Domestic rabbits have a dressing percentage of 50-59 
and total edible parts as 78-80%. Rabbits are the best converter of herbs into 
meat; since in intensive production system, the yearly meat production from 
the offspring is about 29 times the mother weight. However, rabbits are 
produced under one of the following systems: extensive, semi-intensive, and 
intensive production systems (Abdelhamid, 1991 ). Rabbits are wild 
mammalian small animals which were known for ancient Egyptians from the 
51

h Family 2500 originated in Africa and Mediterranean countries and from 
there outspread all over the world. Rabbits are belonging to the Family: 
Leporidae and to one origin (Lepuscuniculus). Among their advantages are 
high prolific, reproductive efficacy, ease feeding and breeding, not expensive 
production costs, high producing for meat and fur, their meat is easily 
digestible, long productivity (8 years) and high economic return. One pair 
could produce 288 - 312 Kg meat I year (Abdellatif, 2008). However, in 
Egypt. rabbits are raised mainly for meat production but with a modest 
contribution level. There is no as such a national strategy for rabbit 
production (Daader, 2005). In Egypt also, there is a huge gap in the animal 
food; so, the aim of the present study was to evaluate the effects of 
substitution one of the by-products of the most important artificial forage 
seeds in Egypt, i.e. Egyptian clover (Berseem) Trifolium alexandrinumin · 
stead of soybean meal in rabbits' diet on their growth performance, feed 
utilization, blood profile, slaughter test and economic evaluation . 
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MATERIALS AND METHODS 

An indoor experimental study was carried out in a private farm for two 
.months during November 2014-January 2015 to evaluate the substitution of 
ground sieving product of the berseem (GSPB, sieving wastes of the 
Egyptian clover's (Trifolium alexandrinum seeds)instead of soya bean (on 
basis of crude protein content) in the diet of Flan rabbits. 
Animals and rearing system: Twelve male Spanish V-line rabbits (flesh 
producing cross) at the age of 25 days [from birth (on the 21st October 2014) 
until weaning] with a similar average body weight of 500 g were purchased 
from the Experimental Station of Saba-Basha Faculty of Agriculture, 
Alexandria University at Sekena village. The rabbits were divided into two 
groups (each of six rabbits). The animals were housed individually and daily 
offered weighed feed and measured drinking water ad libitum. 
Feeding system: The experimental diet was pelleted to 3.5 mm diameter 
and 1.5 em length (because it is a suitable diameter and length for ease 
rabbits' feeding) after steam cooking at 45 ac (to protect the ingredients and 
feed additives from decomposition and/or destruction by heating at higher 
degrees of temperature, and to obtain pellets less solid and dryness) using a 
Chinese press in Hemaia Factory-for Feed Manufacture in Mansoura. The 
commercial diet was pelleted in Meet-Ghamr Factory of Feed Manufacture. 
An anti-coccidian, immune-stimulant and growth promoter (Pep from Biomin, 
Austria) was added to both diets. Gradually increased quantities of both diets 
(experimental and control) were offered daily. The daily actual feed and water 
consumptions were calculated. 
Daily observations and management: Daily observations were inspected 
besides weighing the rabbits, feed and drinking water. 
Digestibility trials: At the last 5 days of the fattening experiment (as a 
collection period), daily feed consumption and feces excreted were weighed, 
samples were taken and kept in a refrigerator at - 4 °C till the chemical 
analysis was undertaken to calculate the digestibility of different nutrients by 
3 animals/treatment. 
Slaughter test: At the end of the digestibility trials, the same 3 
animals/treatment were selected randomly, slaughtered, de-headed, de­
skinned, eviscerated, the carcass was divided into different parts and each 
organ and/or parts was weighed individually. Thereafter, the flesh was fillet 
and the dressing and boneless meat percentages were calculated. 
Blood sampling: During the slaughter test, blood samples were collected 
from each animal from the jugular vein into vacutainer tubes for 
hematological and biochemical analyses of blood. 
Hematological parameters: Hematological parameters including count of 
red blood cells (RBC's) and white blood cells (WBC's), packed cell volume 
(PCV%), and hemoglobin concentration were counted or measured in fresh 
whole blood using fully digital hematology counter (Laboratories, USA). 
Blood serum analysis: Other collected samples were allowed to clot and 
centrifuged at 3500 rpm for 20 minutes to separate blood serum. Serum was 
carefully decanted into labeled tubes using serological pipettes and stored at 
-20 °C until analysis. Total protein and albumin concentrations were 
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determined using commercial kits according to the Douman et a/. (1971 ). 
Globulin was calculated by difference. Albumin/globulin ratio was calculated 
according to the formula: AIG = albumin/globulin. Using commercial kits 
purchased from bio-Merieux, Laboratory Reagents and Products. France 
Creatinine was estimated in serum by the method of Joffe reaction described 
by Giorgio (1974) with standard creatinine purchased from Boehringer 
Mannheim Gmb H-W Germany. Activities of serum transaminases AST and 
ALT were determined according to Reitman and Frankel (1957) using a 
colorimetric method via commer-cial kits. Blood serum was tested also for 
uric acid, cholesterol, triglycerides, and high density lipoprotein (HDL) 
consentrations using commercial kits. The low density lipoprotein (LDL) 
concentration was calculated by subtracting the high density lipoprotein 
(HDL) concentration and triglycerides concentration (divided by 5) from the 
total cholesterol concentration [LDL = total cholesterol - HDL - (triglycerides I 
5)]. 
Chemical analysis: Dry matter, crude protein, ether extract, crude fiber and 
ash of feeds and faces were analyzed according to the methods of A.O.A.C. 
(1990). 
Statistical analysis: The obtained numerical data were statistically analyzed 
using standard error (SE), coefficient of variance (CV %), and t-test according 
to Sachs (1976), where SE = standard error of the sample (S) I ..J n, CV % = 
100 [S I mean (X)], and t = ( X1 - X2) I [ ..J (S12/ n1) + (S22/ n2) ]. 

RESULTS AND DISCUSSION 

General observations: 
The experimental rabbits excreted normal colored (yellow) urine whereas 

the control rabbits excreted bloody urine. Ground sieving product of berseem 
(GSPB) inclusion in the experime-ntal diet that naturally contains vitamin K as 
anti-bleeding agent therefore its presence prevent hroking the red blood cells, 
hence the experimental rabbits' urine was yellow-colored but that of the control 
rabbits was bloody. The experimental diet led to excrete larger feces' particles 
than the feces' particles from rabbits fed the control diet. 
Experimental diet: 

The experimental diet was more suitable for feeding the rabbits than 
the control diet for the wider (3.5 vs. 3.0 mm) and longer (1.0-1.5 vs. 1.0 em) 
experimental pellets as well as the lower cooking temperature ( 45 oc vs. 80 
0 C) than the control ones. Therefore, the experimental diet was strong 
flavored, more palatable, consumable and more utilized for its complete 
usefulness than th~ control one because of the suitable diameter and length 
of the experimental pellets as well as it is not strong solid or dry for the lower 
cooking temperature; so, it was ease for rabbits' feeding, ingestion and 
mechanical digestion. Hence, the experimental diet was responsible for the 
increased growth of rabbits than the control. 

Contrarily, the control (commercial) diet was very hard and dry to be 
difficult to be consumed, unpalatable, dusty, with deteriorated components 
and destructed feed additives. These control pellets were less consumed, 

139 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~ 

Jl'--·-~_..,.., 



Abdelhamid, A.M. and M. T.M.Saleh 

require longer time and more effort to be consumed because its fall from the 
mouth, and therefore disrupt the rabbits that become nervosa. The fine 
particles in the control diet may cause nasal sensitivity. These fine particles 
·are coming from using half the corn quantity from mid-grade and the other 
half from the fine grade (which contain dust and toxins and less protein; 
therefore is undesirable). All these bad characteristics made the control diet 
less consumable and negatively affected the rabbits' growth and: feed 
utilization. 
Table 1: Proximate analysis (% as fed) of the feed ingredients of the 

t I d" t exper1men a 1e. 
Items GSPB Wheat Bran Corn Barley Alfalfa Herbs 
OM 91.77 89.0 88.0 88.0 92.0 
CP 35.4 12.0 8.00 12.0 17.0 
EE 6.19 3.90 3.80 2.00 2.70 

Dried green CF 2.60 12.0 2.30 5.00 24.0 
Cell. 15.43 9.00 2.00 4.00 22.0 forage (sweet 

Hem. 8.09 - - - - caraway+ 

Lig. 2.23 3.00 1.00 2.00 10.0 
mint + basil, 

NDF 25.75 46.0 9.00 11.0 40.0 
1: 1: 1) 

ADF 17.67 14.0 2.20 6.00 32.0 
Ash 5.60 6.20 1.40 2.30 9.70 

OM: dry matter, CP: crude protem, EE: ether extract, CF: crude fiber, Cell.: cellulose, 
Hef!l.: .. }lemicellulose, Lig.: lignin, NDF: neutral detergent fiber, ADF: acid detergent fiber, 
GSPB: ground sieving product of the berseem seeds. 

The following Tables present the proximate analysis (Table 1) and 
ingredients composition (Table 2) used to formulate the experimental diet. 
Table 3 presents also chemical composition of the experimental and control 
diets. The ground sieving wastes of the Egyptian clover's (Trifolium 
alexandrinum) seeds (GSPB) is a high protein (35.4%) containing ingredient 
(similar to soya bean but cheaper), therefore it is used in the substituting .. 
Both, experimental (treated) and control diets were somewhat similar in their 
chemical analysis (iso-caloric and iso-nitogenous). It is worth noting that the 
substitution (GSPB in the experimental diet instead of soya bean in the 
control diet) based on the crude protein content.. 
Table 2: Ingredients composition (kg) of the experimental and control diets. 

Ingredients Experimental diet Control diet 
Soybean meal - 150 
GSPB 205 -
Coarse bran 300 300 
Corn 50 100 
Barley ' 160 160 
Alfalfa hay 200 200 
Herbs 70 70 
DL- Methionine 0.5 0.5 
L- Lvsine 0.5 0.5 
Antitoxin 0.5 0.5 
Anti-coccidian 0.5 0.5 
Na-bicarbonate 1.0 1.0 
Lime stone 7.0 12.0 
Common salt 5.0 5.0 
Total 1000 1000 

GSPB: S1evmg wastes of the Egyptian clover's (Tnfo/1um alexandnnum) seeds. 
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Table 3: Chemical composition (%) of the experimental and control 
diets . 

Items Experimental diet Control diet 
Moisture 10.6 10.8 
Crude protein 17.1 16.9 
Fat 3.32 3.20 
Crude fiber 9.67 7.47 
Starch 30.0 33.0 
Ash 7.34 6.92 

Rabbit's performance: 
Table 4 shows that after 8-weeks feeding period, the rabbits fed the 

treated diet (containing GSPB) were heavier and gained more total live body 
weight gain moreover, their daily body weight gain was significantly (P~0.01) 
higher than that of the control rabbits fed soya bean containing diet. Yet, the 
treated rabbits consumed less feed which resulted in significantly (P~0.01) 
better feed conversion ratio and economic efficiency than by the control 
rabbits. There was no effect of dietary treatment on water intake. 
Table 4: Means 1± standard errors (and coefficient of variance, CV %) of final live 

body weight, body weight gain, daily live body weight gain, feed 
intake (gram I rabbit·ta weeks), water intake (L I head /8 weeks), feed 
conversion ratio, and economic efficiency throughout the eight 

k f h If\ d" wee s o t e exper1menta ee mg per1od. 
Items Control Treatment 
Final body weight (g) 2512 ± 124.9 (12.18) 2696 ± 81.99 (7.449) 
Total live body weight gain (g) 2036 ± 130.5 (15.71) 2237 ± 50.33 (5.511) 
Daily live body weight gain (q) 35.00** ± 4.367 _(35.29) 55.73** ± 2.527 (12.83) 
Total feed intake (TFI) 19) 7136 ± 339.7 (11.66) 6492 ± 169.6_(6.3981 
TFI, g/kg body weight 2851** ± 61.60 (5.292) 2418** ± 89.33 (9.0501 
TFI, glkg w Uf~ 3582** ±73.39 (5.018) 3094** ± 99.35 (7.865) 
Water intake, (WI) L I head 14.47 ± 0.437 (7.0400) 14.72 ± 0.259 (4.306) 
WI, ml/ kg body weight 5839 ± 333.3 (13.98) 5474 ± 117.6 (5.263) 
WI, mil kg W u.o~ 6806 ±333.7 (12.01) 6474 ± 112.0 (4.239) 
WI, mil g feed 2.045 ± 0.093 (11.17) 2.275 ± 0.075 (8.061) 
Feed conversion ratio 3.550** ± 0.099 (6.842) 2.917** ± 0.104 (8. 720) 
Economic efficiency% 220.8** ± 1.885 _(1.469) 299.6** ± 14.57 (8.422) -. Each mean IS an average of SIX values. Means m the same row superscripted w1th are 
significantly (P:S0.01) different. 

Table 5 shows no significant differences in the nutrients digestibility 
between both rabbits' groups, except for the dry matter. 

Table 5: Means 1;!: standard errors (and coefficient of variance, CV %) of 
nutrients' digestibility coefficients (%) at the end of the eight 

k fth . If d" . d wee so e expenmenta ee mg peno 
Nutrient Control Treatment 
Dry matter 64.56* ± 1.489 (3.995) 59.22* ± 0.323_(0.9431 
Crude protein 58.48 ± 3.598 (10.66) 58.72 ± 2.042_(6.0241 
Ether extract 70.47 ± 19.28 (38.69) 68.20 ± 20.61_(42.741 

. Each mean 1s an average of three rabbits. Means m the same row superscnpted w1th 
are significantly (P:S0.05) different. 
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These better results of growth performance, feed utilization and 
economic efficiency for the treated rabbits than those of the control rabbits 
may be due to the manufacture conditions which were reflected on the 
physical characteristics of both diets as mentioned before. 

However, Sadek (2011) calculated the feed intake by rabbits as 1 f4-
122 glhld, FCR as 2.55-2.75, the nutrient digestibility %as 72 for OM, 74 for 
organic matter (OM), 64-66 CP, 68-81 EE, 31-38 CF, 90-91 NFE (nitrogen 
free extract), and the economic efficiency as 244-313%. Moreover, the 
rabbits consumed feed as 85-94 g I h I d in the study of Abdei-Khalek et at. 
(2012), who gave percentages of nutrients digestibility by these rabbits as 67-
73 for OM, 69-75 OM, 75-81 CP, 62-63 CF, 71-83 EE, and 68-76 NFE, and 
calculated their economic efficiency as 278-314 %. In addition, Selim eta/. 
(2012) calculated the actual daily feed intake by rabbits as 82.7-86.2 g and 
FCR as 3.44-4.10. Ragab et at. (2013) also gave the daily feed intake per 
rabbit as 66.7-72.7 g, FCR 2.87-3.54, and the nutrients digestibility 
percentage as 69.5-70.5 for OM, 70.8-71.9 OM, 71.2-72.3 CP, 64.7-65.6 CF, 
76.9-79.2 EE, and- 72.5-73.6 NFE. Abu EI-Hamd et a/.(2013) also calculated 
the total OM intake by rabbits as 256-281 g I hId, and% digestibility as 65.2-
67.4 for OM, 67.0-68.2 OM, 64.9-67.8 CP, 43.6-46.2 CF, 64.3-69.0 EE, and 
67.3-68.6 NFE. 
Slaughter traits: 

At the end of the experiment, slaughter traits were carried out to 
calculate the percentage of different parts and organs of the tested rabbits 
and to collect meat samples for chemical analysis. Table 6 shows no 
significant (P<::0.05) difference between treated and control diets for most 
these traits; yet, heart and bone % were lower (PS0.05 and 0.001, 
respectively) but boneless meat % was higher (PS0.05) for treated rabbits 
than for the control rabbits. Table 7 presents no significant (P<::0.05) 
differences in chemical analysis of rabbits lion meat between both rabbits 
groups. The high dressing and boneless meat percentages are in agreement 
with the previous data for the better growth performance of treated rabbits. 

However, Sadek (2011),Abdei-Khalek et a/. (2012) and Ragab et at. 
(2013) calculated the dressing percentage of rabbits as 53.5-55.3, 40.2-42.7, 
and 50.6-61.6, respectively .. Abdei-Khalek et a/. (2012) determined the 
proximate analysis of rabbits' meat and found 70.1-73.0% CP, 15.3-17.1 % 
EE, and 11.7-13.5 % ash, on OM basis. Additionally, Selim eta/: (2012) 
calculated dressing percentage of rabbits as 61.3-65.4, liver 2.81-3.53 %, and 
kidneys 0.70-0.81. Ragab et at. (2013) analyzed rabbit's meat which 
contained 18.9-21.3% CP, 1.90-2.79% EE, and 1.52-1.62% ash on fresh 
weight basis. Lastly, EI-Medany et a/. (2013) calculated the percentages of 
different carcass' parts of rabbits as 61.6-64.1 for dressing, 15.6-16.4 fore 
part, 12.0-12.6 middle part, 19.0-20.1 hind part, 10.0-10.3 head, 3.0-3.1 liver, 
0.71-0.82 kidneys, 0.32-0.36 heart, and 0.83-0.88 lungs. They (EI-Medany et 
at., 2013) analyzed(% OM basis) also the meat of rabbits as 70.2-79.1 CP, 
10.1-18.9 EE, and 10.8-10.9 ash. 
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Table 6: Means1± standard errors (and coefficient of variance, CV %) of 
slaughter traits (% of rabbit's live body weight) at the end of 
t h k h e eight wee s oft e experimental feeding period. 

Traits Control Treatment 
Blood% 5.267 ± 0.517 (17.02)_ 5.227 ± 0.301 (9.980) 
Skin, feet, tail, ears, and head skin% 15.70 ±0.458 (4.583) 14.45 ± 0.589 (7.066) 
Skinned head% 5.657 + 0.209{6.398) 5.467 ± 0.088 (2.794) 
Liver% 3.367 ± 0.120 (6.183) 4.287 ± 0.463 (18.7Ql 
Kidneys% 0.683 ± 0.027 (6.919) 0.647 ± 0.009 (2.3612_ 
Heart% 0.330* ± 0.010 (5.249) 0.230* ± 0.015 (11.50) 
Stomach, intestine, and lungs% 18.50 ± 1.940 (2.192) 18.79 ± 1.021 (9.416) 
Right fore quarter% 9.500 ± 0.656 (11.86) 8.890 + 0.206 (4.813) 
Left fore quarter% 9.500 ± 0.656 (11.86) 8.890 ± 0.206 _(4.8131 
Right hind quarter% 8.900 ± 0.493 (9.600) 8.967 ± 0.593 (11.45_1 
Left hind quarter% 9.000 ± 0.379 (7.286) 9.747 ± 0.537 (9.539) 
Back (dorsal)% 12.03 ± 0.186 (2.672) 13.46 ± 1.052 (13.54) 
Skinned carcass% 79.02 ± 0.780 {1.709) 80.32 ± 0.293 (0.631) 
Eviscerated carcass% 49.17 ± 1.817 (6.400) 50.02 ± 1.021 {3.534) 
Bone% 1 0.37***±0.333 (5.568) 6.600*** ± 0.265 {6.943\ 
Dressing% 48.67 ± 1.667(5.931) 50.33 ± 0.882(3.035) 
Boneless meat% 38.00* ± 1.521!{6.963l 43.33* ± 0.882 (3.525) 

. Each mean 1s an average of three-rabbits. Means 1n the same row superscripted w1th 
or*** are significantly (PS0.05 or PS0.001, respectively) different 

. 
Table 7: Means1± standard errors (and coefficient of variance, CV %) of 

chemical analysis of the rabbits' lion meat (% fresh weight 
basis) at the end of the eight weeks of the experimental 
f d . d ee ing per1o . 

Traits Control Treatment 
Moisture 70.50 ± 1.664 (4.089) 72.70 ± 0.208 (0.496) 
Crude protein 23.63 ± 0.567 1_4.1541 24.07 ± 0.338 {2.434) 
Ether extract 0.867 ± 0.219 (43.67) 0.523 ± 0.139 (45.90) 

. Each mean IS an average of three rabb1ts. 

Blood picture: 
The following Tables (8 and 9) present the hematological and 

biochemical futures as means ± standard errors (SE) and coefficient of 
variance (CV %, between brackets) of the experimented rabbits after two 
months of the feeding period. Table 8 shows no significant (P;::0.05) 
differences between the treatment and the control for all hematological 
parameters measured. However, the values of lymphocytes (which are 
responsible for immunity), mean corpuscular hemoglobin, mean corpuscular 
hemoglobin concentration, and mean platelets volume were higher for the 
treated rabbits than for the control ones; that may reflect the positive effects 
of the GSPB included diet on the health and hence the performance of the 
treated rabbits. 
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Table 8: Means 1± standard errors (and coefficient of variance, CV %) of 
some blood hematologica1 parameters of the rabbits after two 
mon th f th . t I f d" so e ex_per1men a ee mg_. 

Criteria Control Treatment 
White blood cells count (WBC •• X 10~/ul) 7.67 ± 1.79 (40) 7.67 ± 1.68 (38) 
Lymph. count (X 10~/ul) 2.20 ± 0.03_(_21) 2.23 + 0.14 (11) 
Mid. count (X 10°/J.ll}_ 1.30 ± 0.29 (_38) 1.57 ± 0.44 (48) 
Gran. count (X 10~/tJJl 4.17 ± 1.75 (73) 3.87 ± 1.22 (55) 
L)lmph.% 33.0 ± 10.2 (53) 32.8 ± 8.36 (44J 
Mid.% 17.3 ± 0.98 (9.8) 20.2 ± 2.28 (19.6) 
Gran.% 49.7 ± 10.1 (35) 47.0 ± 6.95 (26) 
Hemos:~lobin (HQ, g/dl) 14.0 ± 0.21 (2.6) 13.1 ± 0.40 (5.3) 
Red blood cells count (RBCs. X 10°/IJI) 6.61 + 0.16 (4.3) 6.19 ± 0.77 (6.8) 
Hematocrit (HCT, %)_ ¥ 41.9 ± 0.81_(_3.3_) 39.0 ± 1.18 (5.3) 
Mean corpuscular volume _f_MCV, fl}_ 63.5 + 1.13 (3.1) 63.1 ± 1.01 (2.8) 
Mean corpuscular hemoglobin (MCH, pg) 21.1 + 0.52 {4.3) 21.2 ± 1.22 (5.2) 
Mean corpuscular hemoglobin 

33.4 ± 0.27 (1.4) 33.6 ± 0.50 (2.6) 
concentration (MCHC, %) 
Platelets (X 10~/IJI) 458 ± 24.4 (9.2) 440 ± 22.6 (8.9) 
Mean platelets volume (MPV, fl) 6.43 ± 0.03 (0.9) 6.53 ± 0.34(9.0}_ 

: Each mean 1s an average of three values. 

Yet, the following Table9 shows significantly higher serum glucose· 
(P~0.01) concentration and ALT (P~0.05) activity in the control rabbits 
comparing with the treated rabbits, but there is no significance between the 
treatment and the control for the other biochemical parameterstested. 
Generally, treated rabbits had higher values of total proteins, globulin (a 
future for immunity), and high density lipoprotein, but lower values of glucose, 
creatinine, uric acid, cholesterol, and low density lipoprotein comparing with 
the control rabbits confirming the sound life of the treated rabbits. However, 
the increase in blood sugar is found with hyperactivity of thyroid, pituitary and 
adrenal glands but the increase in transaminases activity is correlated with 
the liver disease, where the activity of AL T is higher than the activity of AST 
(Merck, 1974 and Varley, 1978). 

The low density lipoprotein (LDL, the bad cholesterol) concentration 
was calculated by subtracting the high density lipoprotein (HDL, the good 
cholesterol) concentration and triglycerides concentration (divided by 5) from 
the total cholesterol concentration (LDL = total cholesterol - HDL -
(triglycerides I 5)]. However, the CV % among the LDL values was very high 
because of the •scattered values of the individual animals. Its values for the 
treated rabbits were negative because of the blood samples were collected 
during the slaughter test without fasting period. 
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Table 9: Means* ± standard errors (and coefficient of variance, CV %) of 
some serum biochemical parameters of the rabbits after two 

h f mont so the experimental feeding. 
Criteria Control Treatment 
Total proteins (g/dl) 7.20 + 0.47 (11) 7.37 + 0.12 (2.8) 
Albumin (A, g/dl) 3.23 ± 0.07 (3.6) 3.30 ± 0.06 (3.0) 
Globulin (G, g/dl) 3.97 ± 0.43 (18.6) 4.07 + 0.15 (6.2) 
AIG (ratio) 0.83 + 0.07{14.9) 0.81 + 0.04-(8.66) 
Glucose (mg/dl) 159** + 22.7 (24.7) 145** ± 8.19 (9.8) 
AST {u/1) 55.9 ± 8.68 (26.9) 46.9 + 3.o6(11.4Y 
ALT (ull) 63.4* ± 2.21 (6.0) 53.2* + 1.30 (4.2.) 
AST/AL T (ratio) 0.88 + 0.11 (22.0) 0.88 ± 0.07(13.7) 
Creatinine (mQ/dl) 1.17 ± 0.12 (17.8) 1.00 ± 0.12 (26) 
Uric acid (mg/dl) 0.43 ± 0.10 (39.8) 0.42 ± 0.1 0(42.61 
Cholesterol (mg/dl) 88.2 ± 33.8 (66.0) 47.3 ± 4.30 (15.7) 
Triglycerides ( mg/dl) 163.3 + 40.0 {14.1) 173.3 ± 17.6 (17.6) 
HDL (mg/dl) 17.2 ± 2.15 (21.7) 21.4 ± 5. 75-(46.6) 
LDL (mg/dl) 38.3 ± 33.6 (152) -8.73 ± 3.09(61.3) 

* . Each mean 1s an average of three values. Means m the same row superscripted w1th or 
** are significantly (P:SO.OS or P:S0.01, .respectively) different 

Generally, the obtained values herein for the tested blood parameters 
are within the normal values given by different authors (Merck, 1976; 
Abdelhamid, 1988a, b, c; 1989; 1990; Abdelhamid et a/., 
1999;andAbdelhamid and Saleh, 2000). However, Sadek (2011) gave blood 
values for rabbits as 5.43-5.88 g I dl total proteins, 3.84-4.47 g I dl albumin, 
1.38-1.79 g I dl globulin, 120-129 mg I dl glucose, 30.4-5101 u /I AST, 12.8-
14.1 u /I ALT, 0.53-1.05 mg I dl uric acid, 40.7-43.3 mg I dl urea-N, 0.95-1.20 
mg I dl creatinine, 171-214 mg I dl cholesterol, 59.3-119 mg I dl triglycerides, 
183-338 mg I dl total lipids, 31.7-32.6 mg I dl HDL, and 125-158 mg I dl LDL. 
Moreover, Abdei-Khalek eta/. (2012) gave some blood constituents' values 
as 7.90-8.52 g I dl total protein, 4.84-5.22 g I dl albumin (A), 3.06-3.33 g I dl 
globulin (G), 155-1.58 A I G, 72.3-76.5 mg I dl glucose, 0.75-0.82 mg I dl 
creatinine, 23.2-28.3 u /I AST, 11.9-14.9 u /I ALT, and 1.57-2.38 AST I ALT. 
Abu EI-Hamd et a/.(2013) also determined some constituents of rabbits' blood 
plasma as 7.10-7.96 g I dl total proteins, 3.46-3.73 g I dl albumin, 3.64-4.30 g 
I dl globulin, 21.4-26.9 mg I dl urea -N, 1.65-1.80 mg I dl creatinine, 41.6-
43.6 u I I AST, and 26.3-27.6 u I I ALT. Lastly, EI-Medany et a/. (2013) 
registered some blood values for rabbits as 56-76 mg I dl triglyceride, 50-62 
mg I dl total choles~erol, 27-34.6 mg I dl HDL, and 12-41.5 mg I dl LDL. 

So, there were no negative effects on the experimental rabbits, 
particularly on the treated ones which fed the GSPB (which is a high protein 
and cheap agricultural by-product) included diet for eight weeks. Even GSPB 
prevent occurrence of blood in rabbits' urine as presented in the control 
rabbits' excreta. 
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