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ABSTRACT: Forty-five weaning male NZW rabbits at 6 weeks of age and an average 

weight of 655.6 ± 40 g were assigned randomly into 3 equal groups, fifteen rabbits/each 

for 8 weeks. The study was executed to evaluate the effect of supplementation green 

coffee extract (GCE) in diets on rabbit growth performance and physiological response. 

Rabbits in the 1
st
 group were received a basal diet as a control. While, the 2

nd
 and 3

rd
 

groups were received a basal diet supplemented with 2 and 4 ml GCE /kg diet, 

respectively. The results showed an improvement in the treated groups that were fed 

diets 2 and 4 ml GCE/ kg diets compared with control. Rabbits fed diets with 4 ml 

GCE/kg diets recorded significantly (P<0.05) higher body weight gain and better feed 

conversion ratio during all growth period than the control. Dietary with 4 ml GCE/kg 

diet was significantly higher in carcass weight and total edible parts (%) than that in the 

control; it also significantly reduced shoulder and abdominal fat. Supplementation of 

different levels of GCE to rabbits’ diet achieved significant increase in beneficial 

bacteria (total bacterial count and lactobacilli counts) and reduction in pathogenic 

bacteria (E.Coli clostridium spp and ureolytic bacteria). Also, Hemoglobin, RBCs, 

WBCs and Hematocrite were significantly higher in groups supplemented with GCE 

than control. There were no significant differences in total protein, albumin, globulin, 

A/G ratio, liver and kidney functions and plasma lipid profile between all groups. 

Catalase activity was significantly higher in blood as GCE added to the diet. 

Meanwhile, all treated groups decreased insignificantly hydrogen peroxide (H2O2) 

compared to the control group. In conclusion, supplementation of 4 ml GCE/kg diet to 

NZW growing rabbits improved growth performance, microbial ecology, hematological 

and biochemical responses and economical efficiency ratio without adverse effects on 

liver and kidney functions. 
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INTRODUCTION 

Weaning is a critical period in growing rabbits 

which associated with change in rabbits 

feeding, and a lot of stress and disease 

sensitivity (El-Kholy et al., 2019). The high 

morbidity and mortality rates have a major 

economic influence on the production of 

rabbit meat. Microflora composition and 

fermentation pattern in the cecum play an 

important function in preventing digestive 

disorders in rabbits (Carabaño et al., 2006). 

The utilization of extract of many plants 

containing multi-phytochemicals has 

antioxidant power to enhance the growth 

performance, intestinal flora and the health 

status of growing rabbits (Ojo and Adetoyi, 

2017). 

Coffee arabica (Rubiace) is a common plant 

consumed in the world, and a major dietary 

source of many bioactive substances (Ríos-

Hoyo and Gutiérrez-Salmeán, 2016). Coffee 

is a chemical compound including over 

thousand different molecular constituents, 

containing carbohydrates, nitrogenous, lipids, 

polyphenol, 4 major types were identified: 

lavan-3-ols ( procyanidins and monomers) 

flavanols, hydroxycinnamic acid, 

anthocyanidins, many minerals, vitamins, 

alkaloids, diverse phenolic and non-phenolic 

compounds such as caffeine, kahweol, 

cafestol, trigonelline and chlorogenic acid that 

were associated with metabolism of lipids 

(Ukers, 2010). 

The phenolic compounds such as chlorogenic 

acid are naturally present in many plants, and 

chlorogenic acid is a major component in 

green coffee beans, which has many 

beneficial effects such as anti-inflammatory 

and antimicrobial (Ding et al., 2014 and Ho et 

al., 2012),  antioxidant (Chaves-Ulate and 

Esquivel-Rodríguez., 2019), anti-cancer 

(Polamuri  et al., 2020), regulatory influence 

of glucose and lipid concentrations, decrease 

triglyceride, cholesterol, decreases diabetes 

and obesity by reducing glucose up take in the 

small intestine (Greenberg et al., 2006). Green 

coffee is a raw unroasted coffee bean, 

containing a greater level of chlorogenic acid 

than coffee beans that have been roasted. 

Clorogenic acid is a potent antioxidant effect 

in human body and health benefits (Moon et 

al., 2009).   Many pharmacololgical studies 

observed that green coffee bean extract 

(GCBE) regulates hypertensive, 

vasoreactiveity and metabolism of glucose 

(Kozuma et al., 2005 and Blum et al., 2007). 

Other studies reported that bioactive 

compounds in GCE may be improving the gut 

microbiota (Jaquet et al., 2009). Many of the 

health advantages associated with green 

coffee beans are due to chlorogenic acids and 

caffeine (Lukas et al., 2019). 

Recently like green tea, extract from green 

coffee beans has received many studies for its 

use as health promoting supplementation. But, 

information on this extract is limited in 

rabbits. 

So, the objective of this study was to 

investigate the efficacy of green coffee extract 

(GCE) as a natural source of antioxidants on 

growth performance of growing rabbits and 

carcass characteristics, blood parameters, 

oxidative status and caecal microbial activity.  

MATERIALS AND METHODS 

The current research was conducted in Rabbit 

Research,Unit at Sakha Research Station, and 

located in Kafr El-Shiekh governorate, Egypt, 

which is a part of the Animal Production 

Research Institute,  Agricultural Research 

Center, Ministry of Agriculture, Dokki, Giza, 

Egypt.  
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Experimental design and animals 

Forty five New Zealand white male rabbits 

aged 6 weeks and weighed (655.6 ± 40 g) 

were divided randomly into three groups (n= 

15each). The treated groups were: The 1
st
 

group as a control diet (without any 

supplementation). Rabbits in the 2
nd 

and 3
rd

 

groups were fed the same basal diet but 

supplemented with 2 and 4 ml green coffee 

extract / kg diet, respectively. Rabbits were 

housed in individual galvanized wire 

pyramidal batteries (30 x 25 x 35 cm) with 

feeder and automatic nipple drinkers. The 

batteries were arranged in rows in a 

windowed house naturally ventilated. All 

rabbits were kept under the same management 

conditions. Feed and water were supplied ad 

libitum. Ingredients and chemical analysis of 

the experimental diets are shown in Table 1. 

Preparation of green coffee extract 

Green coffee beans were obtained from Haraz 

Company, Cairo, Egypt. A sample of 100 

gram of green coffee bean was ground to a 

fine powder and then put in1000 ml  boiling 

water for15 min. after centrifugation at 4000 

rpm/min for 15 min. Then, filtered using 

Whatman filter paper (24 cm). The resulting 

extract was kept in refrigerator (4° C) and 

stored until being used then it was mixed with 

feed before pelleting (Gramaza et al., 2004). 

Growth performance: The individual body 

weight gain (BWG) and feed intake (FI) were 

recorded weekly for each rabbit during the 

growing period from 6 to 14 week. 

Accordingly, the average of both daily gain 

(ADG, g/d) and feed intake (AFI, g/d) were 

calculated. The feed conversion ratio (FCR) 

was determined as a ratio of (g feed/g weight 

gain). 

Carcass traits: At the end of the experiment 

period, 14 weeks of age 4 rabbits from each 

experimental group were randomly taken for 

slaughter after being fasted for 12 hours to 

determine carcass characteristics according to 

Biasco and Ouhayoun (1996).  

Blood metabolites: Immediately after 

slaughtering, blood samples of growing rabbits 

were collected in heparinized glass tubes from 

four rabbits in each group. Plasma was 

separated by centrifugation at 3000 rpm for 15 

min and kept at −20°C until analyzed. 

Quantitative colorimetric determination of total 

protein (TP, g/dl), and albumin (Alb, g/dl) were 

executed using kits of Stanbio Laboratory Inc, 

procedure No. 0280. (San Antonio, Texas, 

USA). Globulin concentration (Glb, g/dl) was 

calculated by subtracting Alb values from TP 

values. Albumin/ Globulin ratio (A/G ratio) was 

calculated. Quantitative colorimetric 

determination of triglycerides (TG, mg/dl), 

cholesterol (TC, mg/dl) and glucose (Glu, 

mg/dl) were executed by using kits of Spinreact, 

S.A./S.A.U. Ctra. Santa Coloma, 7 E-17176 

SANT ESTEVE DE BAS (GI) SPAIN. Kits 

from Diamond for Lab Technology (Heliopolis, 

Cairo - Egypt) were used in determination of 

concentrations (mg/dl) of urea (BU) and 

creatinine (CR) as indicators for kidney 

functions. Activities of aspartate 

aminotransferase (AST, U/L) and alanine 

aminotransferase (ALT, U/L) as indicators for 

liver functions were determined colorimetrically 

using kits supplied by Q-Slap, ElQasar El Ainy 

St, Cairo -Egypt). All determinations were 

performed according to the procedures outlined 

by the respective manufacturers. Catalase (CAT, 

U/L) and hydrogen peroxide (H2O2, Mm/L) 

were colorimetrically determined using 

commercial kits (bought from Bio-Diagnostic, 

Cairo, Egypt, according to the manufacturers’ 

instructions). Some fresh blood were taken after 

collection for determination of blood pictures 
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which included red blood cells count RBCs 

(10
6
/ µl), white blood cells count WBCs 

(10
3
/µl), different leukocyte count %, 

hemoglobin (g/dl), hematocrite (%), according 

to Drew et al. (2004).  

Microbiological measurements: Cecum 

contents were collected from slaughtered 

rabbits immediately to investigate total 

bacterial counts (x10
6
 CFU/g caecal digesta) 

Cholsterida spp. (x10
5 

CFU/g caecal digesta), 

E. Coli spp. (x10
5
 CFU/g caecal digesta), 

lactobasillis bacteria (x10
5
 CFU/g caecal 

digesta) and urealtic bacteria (x10
5 

CFU/g 

caecal digesta) after slaughtering by Pour 

Plate Count Technique according to British 

Standard Institution (1991). Also, pH, NH3 

and Total Volatile Fatty Acid (TVFA) were 

determined in cecum, pH by digital pH- 

meter, NH3 (mmol/l) and TVFA (mmol/l) by 

applying of the method (Conway, 1958). 

Economical efficiency 

To calculate the economical efficiency (EE) in 

the experimental diets for BWG, costs of feed 

needed for producing 1 kg of BWG were 

determined. The cost of the experimental diets 

was calculated to the price of ingredients at 

local market through all period. Economical 

efficiency was determined as a ratio among 

the retun of weight gain and the cost of 

consumed feed.     

Statistical analysis  

The differences between experimental groups 

were statistically analyzed by using the general 

linear model (GLM) procedures of SAS (2004), 

by applying one-way analysis of variance 

(ANOVA). All results were analyzed using the 

following statistical model:  

Yij= μ+ Ti+ eij 

Where: Yij= the observation of ij; μ = overall 

mean; Ti = effects of treatments, ( i = 1, 2 and 3) 

and eij = experimental random error. The 

significant differences between groups’ means 

were separated by Duncan's multiple range test 

(Duncan, 1955). 

RESULTS AND DISCUSSION 

Growth performance   

Growth performance of growing NZW rabbits 

from 6-14 weeks of age as affected by GCE 

supplementation is shown in Table 2. The 

average of final live body weight (FBW) of 

the treated experimental groups increased 

with increasing concentration of GCE in diets. 

The huge increase in weight was recorded in 

the group fed 4 ml GCE/ kg diets, which was 

significantly higher than the control group 

by11.4% followed by group fed 2 ml GCE /kg 

diets by 3.7% at 14 weeks of age. The same 

trend was noted in the average daily weight 

gain (ADG), where the highest value was 

recorded in the 4 ml GCE /kg diet group 

compared to  the control group during (6-10) , 

(10-14) and (6-14) weeks by 18.4%, 24.4% 

and 21.7% respectively. It is  normal that feed 

intake increase with increasing age, but a 

significant increase was found for group 4 ml 

GCE/ kg diet with increasing age.  

Concerning to FCR in the 3
rd 

group (4 ml 

GCE/kg), it was improved (P<0.05) during all 

growth periods. While, the worst value was 

found in rabbits of control group. The 

efficiency of production is greatly influenced 

by FCR as it is indicator for evaluating the 

health and productive performance. It is of 

interest to note in this investigation that FI and 

ADG were significantly increased when GCE 

was used at 4 ml/ kg diet. This increase in 

BWG could be owing to the presence of 

bioactive chemicals in GCE that improved 

digestion, boost nutrient absorption, and 

hence improve feed utilization efficiency. 

This result is confirmed by Ashour et al. 

(2020) who indicated that adding 2.5 g/kg of 
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green coffee powder (GCP) to the diet in 

broilers diets recorded a higher BW compared 

than those consuming 1.25 g GCP/kg in the 

diet and the control at 5 weeks of age, also it 

enhanced FCR between the age of 3-5 and 1-5 

weeks. Scheuermann et al. (2009) indicated 

that supplementation of phytogenic additives’ 

could improve the feed consumption in 

broilers. Kohlert et al. (2000) found that 

enterocytes absorb phytochemicals in natural 

additives in the intestine, which are then 

promptly digested by the animal's body. These 

substances increase the production of 

cytoskeletal proteins, and then improved the 

absorption of the small intestine (Khajuria et 

al., 2002). Caro-Gómez et al. (2019) found 

that  supplementation phenolic compound of 

GCE contributed to changes in gut 

microbiota, prompting increase in beneficial 

microbes, decrease the inflammatory effects, 

improved  the metabolic pathways and 

nutrients digestibility in mice. Ilmiawati et al. 

(2020) concluded that low level of GCE has a 

useful effect on body weight in high-fat diet 

of rats. In contrast, Fathy and Rezq (2009) 

reported that oral administration of CBE in a 

green form caused significant decrease in 

body weight gain, feed efficiency ratio, but 

using orally extract of dark brown coffee 

beans in treated rats recorded the highest body 

weight gain and feed efficiency. 

Carcass traits  

The effect of experimental treatments on 

carcass weight and total edible part (%) are 

presented in Table 3. It could be noticed that 

there was a significant increase (p<0.05) in 

pre-slaughter weight in rabbit fed with GCE at 

levels 2 and 4 ml / kg diet compared to rabbits 

fed a control diet. There was a significant 

difference in carcass weight and total edible 

parts (%) in growing rabbits treated with 4 ml 

GCE/kg which recorded the highest weight 

than other groups Also, there were significant 

differences in dressing (%), among groups 

treated with 4 and 2 ml GCE/kg. These results 

may be due to addition proportionally to 

increase in carcass weight. Although, there 

were no significant differences in liver (%) 

between all treatments, but the increase in 

GCE level resulted in greater liver (%) 

compared to the control group.  

 Concerning to spleen (%), it was higher 

(P<0.05) by supplementation 4 ml GCE /kg 

diet than other groups. Spleen plays an 

important part in immune system which helps 

the body fight infection by detect faults red 

blood cells, viruses, bacteria or other germs in 

blood, and produces white blood cells called 

lymphocytes to fight this infection (Mark, 

2006). While, Edible giblet (%) was 

significantly higher in rabbit's fed 2 ml 

GCE/kg diets than the control group.  

Increasing of GCE level in diet resulted in a 

slight decrease in shoulder fat and abdominal 

fat as compared to control group. At the same 

time, Yang et al. (2003) and Guray et al. 

(2011) stated that antioxidants reduce the 

cytosolic malic enzyme activity which leads 

to reduction in abdominal fat deposition, and 

increased levels of green tea by-product in 

broiler diets lead to a reduction in the 

abdominal fat percentage. This result was 

confirmed by Ashour et al. (2020) who found 

that  broilers fed diets with 2.5 g GCP/kg  had 

the lowest abdominal fat percentage (P < 

0.05) compared to the control at 5 weeks of 

age, while those fed 1.25 g GCP/kg diets 

recorded significant increase in abdominal fat 

(%)  as compared to control group. Choi et al. 

(2016) reported that the active compound 

Caffeoyliquinic acids (3-CQA) found in 

GCBE, decreased body fat deposition by the 
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modulation of adipogenesis and lipogenesis in 

mice. 

Microbial examination 

The pH value showed insignificant 

differences between the groups fed 

experimental diets and control group Table 4. 

It was found that increased GCE 

supplementation resulted in a significant 

increase in beneficial bacteria (total bacterial 

count and lactobacilli  bacteria) and,  in 

contrast,  a significant decrease in pathogenic 

bacteria (population of urolytic bacteria, 

clostridium spp  and E.coli spp) in ceacum 

digesta. The highest value of beneficial 

bacteria was recorded in the group of rabbits 

fed with GCE  at level 4 ml/kg and also, 

recorded the lowest value in pathogenic 

bacteria followed by GCE at level 2 ml/kg 

then the control group. That is GCE addition 

enhancing the natural host defenses. The same 

results were obtained for TVFA level and 

NH3 concentration which increased and 

decreased significantly, respectively. 

Ammonia is quickly absorbed whereas urea is 

poorly used, which may contribute to rising 

nitrogen retention and body weight gain, and 

it observed that treated rabbits with GCE lead 

to the reduction of pathogenic bacteria count 

and reflected on increasing count of beneficial 

bacteria. These results are consistent with, 

Ashour et al. (2020) who reported that the 

addition of GCP 2.5 g/kg in the diet can be 

applied to increase the beneficial bacteria 

count and decrease the pathogenic populations 

as E.coli in the broiler’s gut. TVFA 

production from lactose and lactate by 

bacteria fermentation in large intestine and 

cecum (Szylite et al., 1988), this increase due 

to increased in lactobacillus bacteria count in 

GCE groups. Lactobacillus in animal 

intestines is useful to the host, where 

coliforms are harmful as reported by Santos et 

al. (2006). Also, Nishitsuji et al. (2018) 

recorded that coffee and its potent 

antibacterial components have an effect on the 

bacteria in mice's guts, as caffeine (a 

component of green coffee) which improved 

immunological tolerance to harmful 

microorganisms by increasing the focus of 

certain immune-competent cells and 

enhancing activity of lysozyme.  

Hematological parameters 

The results of hematological analysis are 

shown in Table 5. It can be noticed that there 

were significant increase (P<0.05) in Hb, 

RBCs, WBCs and hematocrit % of GCE 

supplemented growing rabbits as compared to 

the control group, especially the group 4 ml 

GCE/kg which recorded the highest value 

compared to the other groups. However, these 

values are still within the normal ranges 

(Hewitt et al., 1989). The addition of GCE 

caused an excess in total RBC’s which in turn 

caused an excess in Hb values, due to the 

positive relationship between RBC’S and Hb 

(Sturkie, 1986). The same trend was recorded 

for lymphocytes in GCE groups which 

significantly increased than the control group. 

While, neutrophil, monocytes and eosinophils 

(%) were significantly decreased in treated 

groups compared to the control group. The 

present results suggest that the experimental 

treatments with GCE may be enhancing 

immune system activity, and a positive effect 

was observed on liver and spleen where RBCs 

and lymphocytes are synthesized (Feldman et 

al., 2000).  

Blood constituents 

The results in Table 6. Showed that the most 

of blood constituents not significantly differed 

among all groups except for Glb and 

triglycerides (TG). For Glb level, there was a 
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significant (P<0.05) increase in rabbits 

supplemented with GCE at level 4 ml/kg diets 

compared to the other two groups. Also, the 

best value of A/G ratio was recorded in group 

fed 4 ml GCE /kg diets than other 

experimental groups. This improvement may 

be attributed to feed on GCE and to the 

increasing animal resistance to any physical 

stress. Furthermore, it is known that the level 

of TP is an indication of immune status of 

rabbits; globulins are transporter proteins for 

thyroid and steroid hormones which play 

important role in gaining natural immunity to 

infection (Ganong, 2005). High level of Glb is 

an important protein to antibodies production 

and immunological response. Furthermore it, 

may be indicated to increased the liver to 

synthesize globulins for immunological 

functions (Sunmonu and Oloyede,  2007 and 

Scanes, 2015). Meanwhile, the lower level for 

AST and ALT activity was recorded in group 

fed 4 ml GCE /kg diets than other groups. 

Plasma of BU and CR concentration were 

recorded insignificant differences between 

treated and control groups. This result agree 

with Ashour et al. (2020), it could be noticed 

that diets supplemented with GCE at 1.25 and 

2.5g/kg in broiler chicks had no significant 

changes in levels of TP and Alb, BU and CR 

and activities of both AST, ALT compared to 

the control group. This indicated to the 

improvement in kidney functions, protein 

metabolism and then rise of nitrogen retention 

and utilization (Abou-Sekken et al., 2012).  

Triglycerides was decreased significantly in 

group 4 ml GCE/kg as compared to control 

group. This result is in agreement with Caro-

Gómez et al. (2019) who found significant 

reduced in ALT, AST and TG.  

Concerning the effect of GCE on Glu, it can 

be shown that there was an increase in the 

level of Glu in treated group with GCE as 

compared to control group. In this 

concern,Van Dam et al. (2004) observed that 

the increase in Glu level, may be related to 

supplementation of Coffee that improved 

glucose metabolism. So, the high level of Glu 

indicated the improvement of metabolism and 

utilizing feed nutrients. In contrast, Fathy and 

Rezq (2009) reported that GCBE in mice diets 

caused significant increase in level of TG and 

TC. AST, ALT, BU and CR, and decreased 

Glu level in group with orally GCE compared 

to the other groups.  

Antioxidative  status in blood  
The effect of GCE on blood antioxidant of 

growing rabbits are illustrated in Table 7. 

Catalase enzyme activity was increased 

significantly in rabbits fed 4 ml GCE/kg diets 

by 17.7% as compared with control group. 

This increase in CAT activity could be 

attributed to GCE in diets which it enhanced 

the antioxidant system via increasing the 

activity of CAT, which converts 6 million 

H2O2 molecules into H2O and O2 in 1 minute 

(Sies, 2015).  Antioxidant enzymes are the 

first line of defense to protect the organism 

from harmful peroxidation (Mao et al., 2014). 

This increase in CAT activity caused 

insignificantly reduction in H2O2 by 33% for 

4 ml GCE/kg diet group compared to control 

group. Therefore, the current study confirmed 

that the addition of GCE success to reduce the 

oxidative stress (OS) that occurs during the 

growing periods of rabbits. These finding 

agree with Zain et al. (2018) who showed that 

the supplement coffee in diet as a source of 

polyphenols have antioxidant activity that 

reduced (OS). In contrast, Ashour et al. (2020) 

found that adding GCP in broilers diets did 

not affect significantly in serum (OS) between 

the control and the treated groups. 
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Economical efficiency 

Effect of green coffee extract supplementation 

at different levels are shown in Table 8. The 

present results indicated that rabbits fed diets 

with 4 ml GCE/kg diets had improvement in 

economical efficiency by 44.5% compared 

with the control group, and the best relative 

economical efficiency which had higher net 

revenue than other groups.  

CONCLUSION 

The present results concluded that 

supplementation of green coffee extract 

(GCE) as a natural antioxidant improves the 

growth performance, hematological and 

plasma biochemical responses. Moreover, it 

improved the microbial environment resulting 

in an increase in beneficial bacteria and 

decrease in pathogenic bacteria, and improved 

the economic efficiency. From the practical 

point of view, the best supplementation of 

GCE is a level of 4 ml/kg diet, so we 

recommend adding it to the diet of growing 

rabbits. 

 

 

 

Table (1): Ingredients and chemical analyses of the basal diet. 

Ingredients %  Chemical analysis 
(2)

 %  

Alfalfa hay (12%)  28.55 Crude protein  17.10  

Barley  34.40 Crude fiber  12.74  

Wheat bran  11.00 Crude fat  1.99  

Soybean meal (44%)  17.00 Digestible energy(kcal/kg)  2500  

Molasses  5.00 Calcium  1.30  

Limestone  0.85 Total Phosphorus  0.80  

Di-calcium phosphate  2.10 Methionine  0.63  

Sodium chloride  0.40 
Lysine  0.86  

0.91  Meth.+Cyc. 

Mineral and vitamin premix
(1)

  0.30  

DL-Methionine  

Total 

0.40 

100 

 

(1) 
Each 3 kg contain: 6000000 IU Vit. A; 900000 IU Vit. D3; 40000 mg Vit. E; 2000 mg Vit. K3; 2000 

mg Vit. B1; 4000 mg Vit. B2; 2000 mg Vit. B6; 10 mg Vit. B12; 50 mg Biotin; 10000 mg Pantothenic 

acid; 50000 Niacin; 3000 mg Folic acid; 250000 mg Choline; 8500 mg Mn; 50000 mg Zn; 50000 mg Fe; 

200 mg I; 100 mg Se, 5000 mg Cu, and 100 mg Co.  
(2)

 According to CLFF, 2001. 
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Table (2): Growth performance of growing NZW rabbits as affected by dietary supplementation 

                of green coffee extract. 

Item Control 
Green coffee extract (ml/kg Diet) 

±SE 
2ml 4ml 

Average body weight (g)  

Initial body weight (g) 675.2 679.3 612.3 41.3 

Final body weight (g) 2069.6
b 

2146.2
b 

2305.0
a 

34.2 

Average daily weight gain (g/day) 

Weeks 6-10 27.23
b
 27.61

b
 32.23

a
 0.73 

Weeks 10-14 22.69
b 

24.76
ab 

28.23
a 

1.38 

Weeks 6-14 23.69
b 

24.69
b 

28.84
a 

0.80 

Average daily feed intake (g/day) 

Weeks 6-10 89.61
a 

91.38
a
 82.76

b
 1.60 

Weeks 10-14 116.15
b 

107.53
c 

124.23
a 

1.80 

Weeks 6-14 102.84
ab 

99.61
b 

103.46
a 

1.20 

Feed conversion ratio (g feed/ g gain) 

Weeks 6-10 3.30
a 

3.34
a
 2.58

b
 0.10 

Weeks 10-14 5.42
a 

4.62
ab 

4.42
b 

0.28 

Weeks 6-14 4.43
a 

4.06
b 

3.62
b 

0.14 
a,b and c Means in the same row with different superscripts are significantly different at (P<0.05). SE = 

Standard error of means. 

 

Table (3): Carcass characteristics of growing NZW rabbits as affected by dietary  

                 supplementation of green coffee extract. 

Item Control 
Green coffee extract (ml/kg Diet) 

±SE 
2ml 4ml 

Pre-slaughter weight(g) 2112.50
b
 2266.25

a
 2305.00

a
 44.26 

Carcass weight (g) 1340.0
b
 1246.25

b
 1472.50

a
 37.26 

Dressing (%) 63.52
a
 55.02

b
 63.91

a
 1.93 

Liver (%) 2.48 4.56 4.81 0.91 

Heart (%) 0.33 0.54 0.44 0.15 

Kidney (%) 0.53
b
 0.84

a
 0.71

a
 0.04 

Spleen  (%) 0.056
b
 0.054

b
 0.085

a
 0.008 

Edible giblets (%)
1
 3.35

b
 5.95

a
 4.61

ab
 0.51 

Total edible parts (%)
2
 66.8

b
 61.0

b
 68.5

a
 1.60 

Cecum weight (g) 104.5 139.2 139.1 14.59 

Shoulder fat 0.29
a
 0.22

ab
 0.16

b
 0.038 

Abdominal fat 1.34
a
 1.14

a
 0.72

b
 0.088 

a and b Means in the same row with different superscripts are significantly different at (P<0.05). SE = 

Standard error of means. 
1
Edible Giblets %=(liver+ kidney+ heart)/Pre-slaughter weight (g)*100. 

2
Total 

edible parts%=(carcass wt.+ edible giblets wt.)/Pre-slaughter weight (g)*100. 
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Table (4): Caecum count and microbial activity of growing NZW rabbits as affected by dietary  

                 Supplementation of green coffee extract. 

Item control 
Green coffee extract (ml/kg Diet)  

±SE 2ml 4ml 

PH 6.75 6.72 6.80 0.039 

NH3(mmol/l) 10.11
a
 5.28

b
 4.65

c
 0.196 

Total bacterial count (10
6
)  17.35

c
 19.73

b
 20.64

a
 0.242 

Ureolytic bacteria (10
5
) 2.87

a
 1.76

b
 1.28

c
 0.104 

Lactobacilli (10
5
) 6.92

b
 10.51

a
 10.93

a
 0.311 

Escherichia coli (10
5
) 1.50

a
 1.19

b
 1.09

b
 0.060 

Clostridium spp. 5.20
a
 3.38

b
 3.19

b
 0.107 

TVFA (mmol/l) 57.07
c
 63.40

b
 76.61

a
 1.203 

a,b and c Means in the same row with different superscripts are significantly different at (P<0.05). SE = 

Standard error of means. 

 

 

Table (5): Some blood hematological values of growing NZW rabbits as affected by  

               dietary supplementation of green coffee extract. 

Item control 
Green coffee extract (ml/kg Diet) 

±SE 
2ml 4ml 

Hemoglobin (g/dl) 10.27
b
 12.97

a
 13.42

a
 0.462 

RBCs (10
6
/ µl) 5.67

b
 6.20

ab
 6.67

a
 0.235 

Hematocrite %  32.10
b
 33.77

a
 34.37

a
 0.367 

WBCs (10
3
/µl) 5.80

b
 9.00

ab
 12.00

a
 1.24 

Differential leukocyte count (%) 

Lymphocyte 39.72
b
 55.70

a
 62.00

a
 3.153 

Neuterophil  38.95
a
 28.95

b
 23.52

b
 2.195 

N/L ratio 1.03
a 

0.52
b 

0.37
b 

0.08 

Monocyte  7.32
a
 6.32

b
 6.07

b
 0.245 

Eosinophil  2.40
a
 1.90

b
 1.40

c
 0.133 

a,b and c Means in the same row with different superscripts are significantly different at (P<0.05). SE = 

Standard error of means. 
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Table (6): Some blood constituents of growing NZW rabbits as affected by dietary  

                supplementation of green coffee extract. 

Item control 
Green coffee extract (ml/kg Diet) 

±SE 
2ml 4ml 

Total protein (g/dl) 5.83
 

7.96 6.26 0.73 

Albumin (g/dl) 3.96 6.47 3.90 0.75 

Globulin (g/dl) 1.86
ab

 1.5
b
 2.36

a
 0.19 

A/G  ratio 2.16 4.83 1.66 0.96 

AST(U/L) 29.3 30.6 27.0 2.95 

ALT(U/L) 74.3
 

60.6
 

53.0
 

8.48 

Urea (mg/dl) 34.3
 

38.0
 

39.0
 

2.91 

Creatinine (mg/dl)  0.70
 

1.03
 

0.73
 

0.09 

Cholesterol (mg/dl) 63.6
 

70.3
 

70.3
 

3.60 

Triglyceride (mg/dl) 86.3
a 

57.3
ab 

44.0
b 

10.6 

Glucose (mg/dl) 136.6
 

149.0
 

147.3
 

4.74 
a and b Means in the same row with different superscripts are significantly different at (P<0.05). SE = 

Standard error of means. 

 

Table (7): Catalase and H2O2  in blood of growing NZW rabbits as affected by dietary  

               supplementation of green coffee extract. 

Item control 
Green coffee extract (ml/kg Diet) 

±SE 
2ml 4ml 

Catalase (U/L) 478.47
b
 484.83

b
 563.53

a
 19.53 

H2O2 (Mm/L) 0.359 0.315 0.242 0.035 

a and b Means in the same row with different superscripts are significantly different at (P<0.05). SE = 

Standard error of means. 
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Table (8): Economical efficiency of growing NZW rabbits as affected by dietary  

               supplementation of green coffee extract. 

Item control 
Green coffee extract (ml/kg Diet) 

2ml 4ml 

Average total weight gain/rabbi(kg) 1.39 1.46 1.69 

Total revenue/rabbit(LE)  (A) 55.6 58.68 67.72 

Total feed intake/rabbit(kg) 5.75 5.57 5.79 

Price of feeding/kg(LE) 6.5 6.68 6.86 

Total cost of feed/rabbit(LE) (B) 37.37 37.21 39.71 

Net revenue/rabbit(LE)
1
 18.23 21.47 28.01 

Economical efficiency%
2
 48.8 57.69 70.53 

Relative economical efficiency
3
 100 118 144 

Price of 1 kg live body weight = 40 LE 

(1) Net revenue = A – B. 

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

(3) Relative Economic Efficiency= Economic efficiency of treatments other than the control/ Economic 

efficiency of the control group. 
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 ىالملخص العرب

 

الفسيولوجية للأرانب النامية المعاملة بمستخلص  البن الأخضرأداء النمو والاستجابات   

  
 عنايات أبو العزايم حسن, مرفث نبيل غزال, صفاء عطايا بركات وهناء عوض بسيونى

يصش-خُضح–انذقً -يشكض انجحىس انضساعُخ –يعهذ ثحىس الإَزبج انحُىاًَ   

 

خى ثشكم  84± :995:أسبثُع ثًزىسظ وصٌ  :يٍ ركىس الأساَت انُُىصَهُذَخ انًفطىيخ عُذ عًش  89رى رقسُى إخًبنً عذد 

أسبثُع5 أخشَذ انذساسخ نزقُُى رأثُش يكًلاد يسزخهص انجٍ  8نكم يعبيهخ نًذح  أسَت / 59يدبيُع يزسبوَخ,  7عشىائً إنً 

والاسزدبثخ انفسُىنىخُخ نلأساَت5 غزَذ الأساَت فً انًدًىعخ الأونً عهٍ ( فً انغزاء عهً أداء انًُى GCEالأخضش )

يم يٍ  8و  6انعهُقخ الأسبسُخ كًدًىعخ يقبسَخ5 ثًُُب غزَذ انًدًىعخ انثبَُخ وانثبنثخ عهٍ انعهُقخ الأسبسُخ يضبف إنُهب 

GCEيم يٍ  8و  6زَزهب عهً عهُقخ رحزىي / كدى عهً انزىان5ً أظهشد انُزبئح رحسُب فً انًدًىعبد انًعبيهخ انزً رى رغ

GCEكدى صَبدح يعُىَخ / (P<0.05)  فً وصٌ اندسى ورحسٍ يعذل انزحىَم انغزائً أثُبء فزشح انًُى عٍ انًدًىعخ

كدى عهُقخ أعهً وصٌ نهزثُحخ و خصبئص انزثُحخ % يقبسَخ  /GCE يم  8انكُزشول5 سدهذ انًدًىعخ انزً رغزد عهٍ 

إنً عهُقخ الأساَت إنً صَبدح كجُشح  GCEأدد إضبفخ يسزىَبد يخزهفخ يٍ  يٍ دهىٌ انكزف وانجط5ٍثبنكُزشول5 وأقم َسجخ 

 E.Coli) وأَضب اَخفبض انجكزُشَب انضبسح  (total bacterial count and lactobacilli counts )  فً انجكزُشَب انُبفعخ

clostridium spp and ureolytic bacteria )   5ًُىخهىثٍُ , وكشَبد انذو انحًشاء وانجُضبء كبٌ كم  يٍ انه

عٍ انكُزشول5 لا َىخذ رأثُش يعُىٌ فً كلا يٍ انجشورٍُ انكهً   GCEوانهًُبرىكشَذ أعهً يعُىَب فً انًدبيُع انًعبيهخ ة 

يب ثٍُ خًُع والأنجُىيٍُ, اندهىثُىنٍُ ,%الأنجُىيٍُ إنً اندهىثُىنٍُ, وظبئف كم يٍ انكجذ و انكهً وَسجخ انذهىٌ فً انجلاص

انً انعهُقخ, ثًُُب سدهذ خًُع  GCEانًدبيُع5 كبٌ َشبط أَضَى انكزبنُض أعهً يعُىَب فً انذو فً انًدبيُع انًضبف إنُهب 

 عٍ انًدًىعخ انكُزشول5 (H2O2انًعبيلاد اَخفبضب يعُىَب فً قًُخ ) 

 أداء انًُى, انجُئخ انًُكشوثُخ, خصبئص انذو / كدى انٍ عهُقخ الأساَت انُبيُخ إنً رحسٍُ GCEيم يٍ  8َسزُزح أٌ إضبفخ 

 وانكفبءح الإقزصبدَخ دوٌ وخىد اثبس ضبسح عهً وظبئف انكجذ وانكه5ً


