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 The present study aimed to investigate the effects of adding natural bioactive mixture 

composed of lemon, onion and garlic juice at portions (1.00: 1.00: 0.125/ liter clean 

water, LOG) on growth performance, blood constituents and dressing percentages of 
growing rabbits. Forty five growing New Zealand White (NZW) rabbits aged 5 weeks 

with an average weight 564±5.81 g were randomly divided into 5 equal groups, 9 

rabbits for each in 3 replicates and assigned for control ration and 4 experimental 
rations. The 1st group expressed as (control) and received basal ration while rabbits in 

2nd, 3th, 4th and 5th groups were received the basal ration supplemented with mixture 

juice of (LOG) at levels (5, 10, 15 and 20 ml/ kg DM intake) (V/W), respectively. All 
tested rations were iso-caloric and iso-nitrogenous approximately. Results showed that, 

crude protein content of tested rations was ranged from 18.11% to 18.33%, while EE 
content was ranged from 2.72% to 2.86% for the five tested rations. On the other hand 

CF content was slightly increased with increasing level of addition LOG mixture. 

However both NFE and ash contents were slightly decreased with increasing level of 
LOG mixture addition. Dietary treatment had no significant effect on DM intake that 

ranged from 109 to 112g / head / day. Addition 10 ml or 15 ml LOG / kg DM (R3 and 

R4) of LOG mixture significantly (P<0.05) improved final weight, total body weight 

gain and average daily gain compared to the control group. Feed conversion expressed 

as (g DM intake /g gain) was significantly (P<0.05) improved with adding LOG 

mixture. Dietary treatments had no significant effect (P>0.05) on total protein and 
globulin, meanwhile total lipids was significantly (P<0.05) increased. However, 

triglycerides; total cholesterol; low density lipoprotein (LDL); creatinine and GOT were 

significantly (P<0.05) decreased. On the other hand it had no significant effect (P>0.05) 
on high density lipoprotein (HDL) and GPT. Addition LOG at different levels had no 

significant effect on dressing percentage. Under conditions similar to those in this 

study, it can be conclude that, natural bioactive mixture composed of lemon, onion and 
garlic juice can be used to improve the utilization of rabbit rations, health and their 

gains. Also, it must be mentioned that the suitable level of adding LOG in rabbit rations 

15 ml LOG/ kg DM intake with no adverse effect on growth performance, blood 
components or their carcasses characteristics. 
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INTRODUCTION 

 

Recently using feed additives become important materials to improve the efficiency of feed utilization and 

growth performance of different animals. Also, attempt to use natural materials such as medicinal plants could 

be widely accepted as feed additives as noted by [1-4].  

Generally, using medicinal herbs and plants with humans has been known since the old civilizations. Old 

drugs industry depended upon the raw material of medicinal herbs and plants and their extracts, which proved 

safe. Inversely many synthesized chemicals additives caused many hazards to animal, plants and humans. The 

world health organization (WHO) encourages using medicinal herbs and plants to substitute or minimize the use 

of chemicals through the global trend to go back to nature [5].  

Feed additive as garlic, onion and lemon juice is experiencing a resurgence in animal health and production 

too. Meanwhile, the risk of the presence of human health have led to its prohibition for use in animal antibiotic, 

residues in milk and meat and its effects on feeds [6].  
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Aiad et al. [3] noted that feeding suckling buffalo calves diets containing bioactive mixture composed of 

lemon, onion and garlic juice (LOG) improved their performance. 

It noticed that, some vegetable and fruits essential oils and citric acid that highly inhibitory to some 

pathogenic and spoilage microorganisms, this may provide alternatives and supplements to conventional 

antimicrobial additives in foods. Many investigators reported that garlic and onion are highly inhibitory to E. 

coli and to other bacteria and fungi. e.g. antibacterial and antifungal [7-9], as antifungal [7, 9], as enzyme 

inhibitory [9]. The activities of garlic and onion have been widely studied; the active inhibitory principle of 

garlic is allicin or daily thiosolphinic acid [10]. Allicin is enzymatically released from precursor form when the 

garlic and onion bulbs are crushed.  

Several reports recorded by different authors suggested that consumption of dietary antioxidants (vegetables 

and fruits) or supplementation of antioxidants could have a protective role against degenerative diseases of 

aging [11, 12]. Garlic and onion biological action products are ascribed to its sulfur-containing active principle, 

mainly in the form cysteine derivatives. Garlic and onion have been reported to effectively prevent lipid levels 

in experimental animal [9]. In addition to their lipid lowering effects, garlic and onion reparations have been 

shown to inhibit oxidation of low-density lipoproteins. Wangensteen et al. [13] noted that addition of natural 

additives onion and garlic to food will increase the antioxidant content and may have potential as a natural 

antioxidant and thus inhibit unwanted oxidation processes.   

Garlic (Allium sativum) and onion (Allium cepa) are among the oldest of all cultivated plants. Additionally, 

both plants have been used as medicinal agents for thousands of years. Both garlic and onion have been shown 

to have applications as antimicrobial, antithrombotic, antitumor, hypolipidaemic, antiarthritic and hypoglycemic 

agents. In recent years, extensive research has focused on the beneficial and medicinal properties of garlic and 

onions. In particular, the use of these agents in the treatment and prevention of cardiovascular disease and 

cancer is an area of considerable investigation and interest [14, 15].  

Garlic supplementation through feed in particular has many favorable experimental and clinical effects 

which include stimulation of immune function, enhanced foreign compound detoxification, restoration of 

physical strength and resistance to various stresses [16].  

The primary sulphur containing constituents in whole, intact garlic are cysteine sulfoxides [17]. Additional 

constituents of intact garlic include steroidal glycosides [18], lectins [19], prostaglandins, fructan, pectin, 

essential oil, adenosine, vitamins B1, B2, B6, C and E, biotin, nicotinic acid, fatty acids, glycolipids, 

phospholipids, anthocyanins, flavonoids, phenolics and amino acids [20, 21].  

Citrus fruits in general contain sugars, polysaccharides, organic acids, lipids, carotenoid (pigment), 

vitamins, minerals, flavonoids, bitter limonoids, and volatile components [22, 23].  

The lemon is a good source of potassium (145 mg per 100 g fruit), bioflavonoid, and vitamin C (40 to 50 

mg per 100 g, twice as much as oranges as noted by [24]. The isolation of vitamin C from lemon juice has been 

performed [25]. Calcium (61 mg) is also present, along with vitamins A, B1, B2, and B3. The fruit is also low in 

calories, containing 27 Kcal per 100 g [24, 26]. Other constituents of lemon include volatile oil (2.5% of the 

peel), limonene, alpha-terpinene, alpha-pinene, citral, coumarins, mucilage, pectins, and bioflavonoid (mostly 

from pith and peel as described by [24, 27-30]. Flavonoids eriocitrin and hesperidin have been evaluated [30, 

31]. When purchasing supplements for bioflavonoid benefits, note that content varies. Low-cost powdered 

lemon (and other citrus fruit) peel contains only 1% to 2% flavonoids; however, standardized products contain 

10% to 90% flavonoids [32]. Lemon juice and lemon oil have been evaluated for antimicrobial action. The oil 

shows some bacteriostatic and antiviral action thought to be due to citral and linalool content [28, 29].  

In a study carried out by AL-Jabri and Hossain [33] to compare between bioactive ingredients of Turkish 

and Indian lemon. They noted that the predominant bioactive ingredients with high percentage in Turkish 

essential oil were DL-limonene (78.92%), α-pinene (5.08%), L-α-terpineol (4.61%), β-myrcene (1.75%), β-

pinene (1.47%) and β-linalool (0.95%) while, in Indian essential oil were DL-limonene (53.57%), L-α-terpineol 

(15.15%), β-pinene (7.44%), α-terpinolene (4.33%), terpinen-4-ol (3.55%), cymene (2.88%) and E-citral 

(2.38%), respectively. 

So this work was carried out to study the effect of adding bioactive mixture composed of lemon, onion and 

garlic juice (LOG) on growth performance, blood constituents and dressing percentages of growing rabbits.  

 

MATERIALS AND METHODS 

 

This work was carried out at El-Nubaria Experimental and Production Station at El-Imam Malik Village. 

El-Nubaria area is a new reclaimed land in the western desert of Egypt which belongs to the Animal Production 

Department, National Research Centre, 33 El-Bohouth Street, Dokki, Giza, Egypt, in cooperation work with 

Regional Centre for Food and Feed, Agriculture Research Centre, Ministry of Agriculture, Giza, Egypt. This 

work aimed to study the effect of supplementation rations with natural bioactive mixture composed of (juice of 

lemon, onion and garlic) (LOG) at portions (1.00: 1.00: 0.125/ liter clean water), respectively on growth 

performance, blood constituents and dressing percentages of growing New Zealand White rabbits. 
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Experimental animals and feeds  
Forty five growing New Zealand White (NZW) rabbits aged 5 weeks with an average weight 564 ± 5.81 g 

were kept under the same managerial and hygienic conditions. Rabbits were randomly divided into 5 equal 

groups, 9 rabbits for each in 3 replicates and assigned for control ration and 4 experimental rations. The 1st 

group expressed as (control) and received basal ration while rabbits in 2nd, 3rd, 4th and 5th groups were received 

the basal ration supplemented with mixture juice of (LOG) at levels (5, 10, 15 and 20 ml/ kg DM intake) (V/W), 

respectively. The juice was prepared and sprayed on basal diet as description by [3, 4].  

Rabbits were housed in galvanized wire batteries. Stainless steel nipples for drinking and feeders were 

supplied for each cage.  

Rations (on pellets form) and fresh water were available all times ad lib. during the feeding trial that lasted 

56 days. Live body weight of rabbits and feed consumption were weekly recorded. Feed conversion ratio was 

calculated as (g DM intake/ g gain). 

The formula of experimental rations is presented in Table (1) that formulated to cover the requirements of 

rabbits according to NRC [34].  

 
Table 1: Formula of experimental rations (kg/Ton).   

Ingredients Experimental rations 

R1 

Basal ration 

R2 

5 ml LOG 

R3 

10 ml LOG 

R4 

15 ml LOG 

R5 

20 ml LOG 

Clover hay                         
Yellow corn 

Barley  
Soybean meal (44% CP)  

Wheat barn 

Molasses 
Di-Ca- phosphate 

DL- Methionine 

Sodium chloride  
Vit-Min-Premix* 

320 
140 

70 
160 

260 

25 
15  

3 

4 
3 

 
 

Basal  
ration  

+  

5 ml  
LOG /kg DM 

intake    

 
 

Basal  
ration  

+  

10 ml  
LOG /kg DM 

intake    

 
 

Basal  
ration  

+  

15 ml  
LOG /kg  

DM intake    

 
 

Basal  
ration  

+  

20 ml  
LOG /kg 

 DM intake      

LOG: natural bioactive mixture composed of lemon, onion and garlic juice at portions (1.00: 1.00: 0.125/ liter clean water. 

*Each kg vitamins and minerals premix contains: Vit. A. 2.00000IU, 10.000 mg, B 1400 mg, B2 1200 mg, B6, 400 mg, B 12.2 mg, K 3400 

mg, D3 200000IU, Choline chloride 240 mg pantothenic acid 400mg, Niacin 1000mg, Folic acid 1000 mg, Biotin 40 mg, Manganese 1700  
mg, Zinc 14000 mg, Iron 1500mg, copper 500 mg, selenium 20 mg, Iodine 40 mg and Magnesium 8000 mg.   
 

Slaughter trials: 

At the end of the experimental period, five representative rabbits from each group were randomly chosen 

and fasted for 12 hours before slaughtering according to Blasco et al. [35] to determine the dressing percentage 

of rabbits. 

Blood samples were taken from five rabbits in each treatment through out slaughter processing in 

heparinized test tubes and centrifuged at 3000 rpm for 20 minutes. The plasma were collected and preserved in a 

deep freezer at -18°C until the time of analysis.  

 

Analytical procedures: 

Chemical analysis of experimental rations was analyzed according to AOAC [36] methods. 

Various blood plasma chemical parameters were calorimetrically determined using commercial kits, 

following the same steps as described by manufactures. Plasma total protein was determined according to 

Armstrong and Carr [37]; albumin according to Doumas et al. [38]. Globulin was calculated by subtracting the 

albumin value from total protein value. Plasma Glutamic Oxaloacetic Transaminase (GOT) and Glutamic 

Pyruvic Transaminase (GPT) activities were determined as described by Reitman and Frankel [39]; creatinine 

colorimetric kinetic method determined according to Bartles et al. [40] and Larsen [41]; alkaline phosphatase 

colorimetric method measured according to Belfield and Goldberg [42]; triglycerides Fossati and Principe [43]; 

total cholesterol according to Ratilff and Hall [44] and Pisani et al. [45]; total lipids according to Postman and 

Stroes [46]. High-density lipoprotein concentration was estimated by using the HDL-cholesterol kits according 

to the method described by Assmann [47] and low density lipoprotein concentration was determined as 

described by McNamara et al. [48].  

 

Statistical analysis: 

Collected data of DM intake, live weight, average daily gain, feed conversion, blood parameters and carcass 

data were subjected to statistical analysis as one way analysis of variance using the general linear model 

procedure of SPSS [49]. Duncan’s Multiple Range Test [50] was used to separate means when the dietary 

treatment effect was significant according to the following model: Yij = μ + Ti + eij Where: Yij = observation, μ 

= the overall mean, Ti = the effect of treatment levels for i =1 to 5 and eij = the experimental error.  

 

RESULTS AND DISCUSSION 
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Data of Tables (1 and 2) cleared that composition of experimental rations formulated to cover the 

requirements of rabbits according to NRC [34]. All tested rations were iso-caloric and iso-nitrogenous 

approximately. Crude protein was ranged from 18.11% to 18.33%, while EE content was ranged from 2.72% to 

2.90% for the five tested rations. Also, CF content was ranged from 13.00 to 13.80%, meanwhile, NFE content 

was ranged from 55.57 to 56.57% for five tested rations.   

 
Table 2: Chemical analysis of the experimental rations. 

Item  Experimental rations 

R1 

control 

R2 

5 ml LOG 

R3 

10 ml LOG 

R4 

15 ml LOG 

R5 

20 ml LOG 

1- Chemical analysis of the experimental rations 

Moisture  8.20 8.30 8.35 8.40 8.50 

Chemical analysis on DM basis 

Organic matter (OM) 

Crude protein (CP) 

Crude fiber (CF) 
Ether extract (EE) 

Nitrogen-free extract (NFE) 

Ash  

90.40 

18.11 

13.00 
2.72 

56.57 

9.60 

90.47 

18.20 

13.30 
2.81 

56.16 

9.53 

90.50 

18.26 

13.50 
2.84 

55.90 

9.50 

90.56 

18.30 

13.60 
2.86 

55.80 

9.44 

90.60 

18.33 

13.80 
2.90 

55.57 

9.40 

LOG: natural bioactive mixture composed of lemon, onion and garlic juice at portions (1.00: 1.00: 0.125/ liter clean water. 
 

Growth performance of the experimental groups is presented in Table (3). The data showed that dietary 

treatment had no significant effect on DM intake; the results might indicate that adding LOG mixture at the 

present experimental level had no adverse effect on palatability. DM intake ranged from 106 to 112 g/head/day. 

Rabbits fed 5 ml LOG/ kg DM containing ration recorded the highest DM intake in comparison with the other 

groups. These results are harmony agreement with those obtained by Zaki et al. [51]; El-Ashry et al. [52] and 

Aiad et al. [53]; El-Ashry et al. [5] and Ahmed et al. [4]. 

Adding LOG mixture improved final weight, total body weight gain and average daily gain. Rations that 

contained 10 ml or 15 ml LOG / kg DM (R3 and R4) significantly increased (P<0.05) FW, TBWG and ADG 

compared to the control group; however, there were no significant effect between R3 and R4. 

 
Table 3: Growth performance of the experimental groups. 

Item Experimental rations  

SEM R1 

control 

R2 

5 ml LOG 

R3 

10 ml LOG 

R4 

15 ml LOG 

R5 

20 ml LOG 

Live body weight (LBW) 

No. of animals 
Initial weight (g)  
Final weight (FW, g)  
Total body weight gain (TBWG, g)  

9 

564 

1298b 
734b 

9 

560 

1441ab 
881ab 

9 

565 

1512a 
947a 

9 

562 

1561a 
999a 

9 

569 

1445ab 
876ab 

- 

5.81 

29.35 
28.97 

Experimental duration, days  56 days 

Average daily gain (ADG, g/day) 13.11b 15.73ab 16.91a 17.84a 15.64ab 0.51 

Feed intake of:  

Dry matter (DMI), g  109 112 110 109 106 2.65 

Feed conversion (g intake /g gain ) of 

Dry matter (DM) 8.31b 7.12a 6.51a 6.11a 6.78a 0.21 

a and b: Means in the same row having different superscripts differ significantly (P<0.05).  

SEM: Standard error of mean. 
LOG: natural bioactive mixture composed of lemon, onion and garlic juice at portions (1.00: 1.00: 0.125/ liter clean water. 

 

Average daily gain was improved by 19.98%, 28.99%, 36.08% and 19.30% for (R2, R3, R4 and R5, 

respectively) compared to control one (R1). These results were in agreement with those obtained by Ahmed et 

al. [4] who noted that average daily gain was increased by 4.8% in growing buffalo calves fed diet contained 

2.5% the same bioactive mixture (LOG) that used in our study. However, the same authors reported that average 

daily gain was significantly (P<0.05) decreased with the higher levels of natural additive (LOG) 5 and 7.5 % 

compared to 2.5% LOG and insignificantly comparing with the control group calves. Also, the present results in 

agreement with those noted by Zaki et al. [51]; El-Ashry et al. [52]; El-Ashry et al. [5] and Aiad et al. [3]. 

Also, dietary treatment significantly (P<0.05) improved feed conversion which expressed as (g DM intake 

/g gain) in comparison with control. These results might be due to the effective to improve immunity and 

decrease debility incidence, which agree with the findings of Safaa [54]; Aboul-Fotouh et al. [55]; Aboul-

Fotouh et al. [2] and Ahmed et al. [4], they noted that nutrition plays important role in diminishing growth rate. 

On the other hand, Hassan and Abdel-Raheem [21] found that dry matter intake, Final weight, weight gain 

and feed conversion efficiency were slightly improved in calves fed garlic as natural feed additive.   

Data in Table (4) indicated that the dietary treatments had no significant effect (P>0.05) on total protein and 

globulin, while, significantly affected (P<0.05) on albumin (R3 and R4) and albumin: globulin ratio (R4). The 
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present results are in agreement with those obtained by Ahmed et al. [4] who noted that serum total protein were 

not significantly effect by the natural additive (LOG) when added to calves rations. Also, Bush [56] recorded a 

positive correlation between dietary protein and plasma protein concentration. This indicates that the 

supplement had not affect protein synthesis in liver function. Also, the low level of proteins may be attributed to 

a decrease in the protein absorbed and synthesized and an increase in protein losses. Also, these results are in 

agreement with those established by Hassan and Abdel-Raheem [21] who mentioned that calves fed diets 

contained garlic had greater (P<0.05) serum concentrations of globulin.  

Total lipids of the present study was significantly (P<0.05) increased with increasing level of addition from 

LOG (R3, R4 and R5). However, triglycerides was significantly (P<0.05) decreased compared to control one. 

These results are not agreement with those noted by Prasad et al. [57]; Lau et al. [58]; El-Hosseiny et al. [59] 

and Ahmed et al. [4], who found that additive garlic lowered total lipids and high values of the blood 

components in calves and small ruminants.  

Incorporation LOG mixture in rabbit rations at 15ml or 20ml/ kg DM intake (R4 and R5) significantly 

(P<0.05) decreased total cholesterol in comparison with the control (R1), while addition 5ml or 10ml LOG / kg 

DM not altered significant with the other groups. On the other hand, dietary treatments except R2 significantly 

(P<0.05) decreased low density lipoprotein (LDL), while it had no significant effect (P>0.05) on high density 

lipoprotein (HDL). These results are in agreement with those established by Hassan and Abdel-Raheem [21] 

who noted that calves fed diets contained garlic caused lowering in cholesterol content compared to those fed 

the control diet. Also, El-Ashry et al. [5]; Abo El-Nor et al. [60]; Ahmed et al. [4] found that the mean values of 

blood metabolites were higher in animals fed diets containing medicinal herbs than control. The lowering in 

total cholesterol in present study could be ascribed to LOG which is thought to have various pharmacologic 

properties. For example, it has been found to lower serum and liver cholesterol [61], inhibit bacterial growth 

[62], inhibit platelet growth and reduce oxidative stress [63]. 

 
Table 4: Blood plasma constituents of the experimental groups. 

Item Experimental rations  
 

SEM 
R1 

control 

R2 

5 ml LOG 

R3 

10 ml LOG 

R4 

15 ml LOG 

R5 

20 ml LOG 

Total protein (g/dl ) 

Albumin (g/dl ) 
Globulin (g/dl ) 

Albumin: globulin ratio 

5.35 

3.80a 
1.55 

2.45a 

5.28 

3.60ab 
1.68 

2.14ab 

5.22 

3.30bc 

1.92 

1.72ab 

5.19 

3.18c 
2.01 

1.58b 

5.36 

3.50abc 
1.86 

1.88ab 

0.08 

0.07 
0.12 

0.13 

Total lipids (mg/ dl) 530.4c 551.0bc  578.4ab 601.5a 624.2a 9.85 

Triglycerides (mg/ dl) 191.3a 163.5b 164.5b 169.8b 168.3b 3.22 

Cholesterol 

Total cholesterol (mg/ dl) 

Low density lipoprotein (LDL), (mg/ dl) 

High density lipoprotein (HDL), (mg/ dl) 

209.5a 

169.5a 

48.99 

197.5ab 

158.9ab 

48.82 

195.8ab 

151.9bc 

47.91 

180.3b 

136.6d 

48.02 

179.5b 

141.8cd 

47.91 

4.35 

3.28 

0.56 

Kidney functions 

Alkaline phosphatase (IU/L)  

Creatinine (mg/dL) 

77.54a 

1.19a 

77.52a 

1.09b 

77.40a 

1.07b 

72.27ab 

1.04b 

66.50b 

1.10b 

1.64 

0.02 

Liver functions 

GOT (U/ml) 
GPT (U /ml ) 

36.56a 
44.54 

33.73b 
44.14 

33.03b 
44.08 

33.00b 
43.85 

33.29b 

43.02 
0.37 
0.28 

a, b, c and d: Means in the same row having different superscripts differ significantly (P<0.05).  

SEM: Standard error of mean. 
LOG: natural bioactive mixture composed of lemon, onion and garlic juice at portions (1.00: 1.00: 0.125/ liter clean water. 

 

Also, data of Table (4) showed that dietary treatment significantly (P<0.05) decreased creatinine and GOT, 

while it had no significant effect on GPT content. However, adding 20 ml LOG mixture/ kg DM (R5) 

significantly (P<0.05) decreased alkaline phosphatase compared to (R1, R2 and R3). These results are in 

agreement with those reported by Hassan and Abdel-Raheem [21] who found that calves fed diets contained 

garlic depressed level of GPT comparing with those animals fed control ration. In contrast the present results are 

not agreement with those obtained by Ahmed et al. [4] who found that blood components of GPT and GOT 

were significantly increased (P<0.05) by increasing natural additive (LOG) in calves.  

Data of Table (5) illustrated that inclusion bioactive mixture (LOG) in rabbit rations at different level of 

addition had no significant effect on dressing percentage that expressed as carcass weight/ slaughter weight or 

carcass weight/ empty body weight. These results were in agreement with those obtained by Omer et al. [64] 

who found that feeding rabbits diet containing 1.5% mixture of some medicinal plants composed of (Lupinus 

albus L, Trigonella foenum-graecum L and Cassia senna L) as feed additives had no significant effect on 

carcass weight and dressing percentages of rabbits. 

Also, Omer et al. [65] established that adding herbal mixture formulation consisting of fennel (Foeniculum 

vulgare) seeds or oregano leaves (Origanum vulgare L.) and mixture of them had no significant effect on 

carcass weight and dressing percentages of rabbits.  
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Table 5: Carcass characteristics of the experimental groups. 

Item Experimental rations  
 

SEM 
R1 

control 

R2 

5 ml LOG 

R3 

10 ml LOG 

R4 

15 ml LOG 

R5 

20 ml LOG 

Slaughter weight (SW), g 

Digestive tract, g 
     Full weight, g                             

     Empty weight, g                      

     Content weight, g 
Empty body weight (EBW), g 

Carcass weight (CW)  

Dressing percentages (DP)%  
     DP1 

     DP2 

1567ab 

 
306b 

135 

171bc 
1396 

759ab 

 
48.44 

54.37 

1681a 

 
328ab 

134 

194b 
1487 

821a 

 
48.84 

55.21 

1557ab 

 
277b 

128 

149c 
1408 

748ab 

 
48.04 

53.13 

1739a 

 
391a 

149 

242a 
1497 

788ab 

 
45.31 

52.64 

1364b 

 
273b 

121 

152c 
1212 

624b 

 
45.75 

51.49 

51.17 

 
15.12 

7.13 

10.32 
44.44 

28.94 

 
0.61 

0.61 

a, b and c: Means in the same row having different superscripts differ significantly (P<0.05).  
SEM: Standard error of mean. 

LOG: natural bioactive mixture composed of lemon, onion and garlic juice at portions (1.00: 1.00: 0.125/ liter clean water. 

EBW: Empty body weight = Slaughter weight – digestive tract content. 
DP1: Dressing percentages calculated as (CW / SW * 100). 

DP2: Dressing percentages calculated as (CW / EBW * 100). 

 

Conclusion: 

It can be conclude that, under conditions similar to those in the present study, natural bioactive mixture 

composed of lemon, onion and garlic juice (LOG) can be used safely in rabbit rations at 15 ml LOG/ kg DM 

intake with no adverse effect on growth performance, blood components or carcasses characteristics. Also, can 

be used this bioactive mixture to improve the utilization of rabbit rations, gain and their meat quality through 

decreasing total cholesterol and low density lipoprotein (LDL).        
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