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Utilization of an extract product from ginseng 

supplementation in diets and different energy levels of 

granulated feed in the nutrition of rabbits
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SUMMARY

In fattening experiments a total of 96

th

 day of age, 

Hycole hybrid) were fed a diets containing 15.2 % (groups A,B) or 41 % (group 

C) of dehydrated lucerne meal in combination with 67 % or 39% of agricultural 

by- products and rape oil (1.7 % vs. 0 %) in group. In one experimental group 

(EG) we studied the effect of Eleutherococcus senticosus dry extract which was 

applied to feed mixture at 30g/100kg on the zootechnical, microbiological and 

biochemical parameters in rabbits as well as quality of rabbit meat. Treated 

animals were compared with untreated ones (control diet B). Rabbits were fed 

three diets ad libitum. The study was conducted to evaluate chemical 

composition of meat from rabbits slaughtered at 77 day of age. The MLD 

(Musculus longissimus dorsi) muscles were sampled from nine animals. Fatty 

acids in intramuscular fat are composed of 42.1, 40.2, 31.5% monounsaturated 

(MUFA), 17.9, 18.2, 20.8 % to polyunsaturated (PUFA) and 39.7, 41.9, 47.7 % 

saturated fatty acids (SFA). The ratio PUFA/SFA (0.43 vs. 0.46), the 

atherogenic index (0.63 vs. 0.91), and the ratio n-6/n-3 (7.59 vs. 6.23) were 

calculated. Slaughter parameters and the quality of meat were practically the 

similar in each experimental group. All animals were found in good health 

conditions during the trial. The application of Eleutherococcus reduced the 

mortality and increased feed conversion ratio and average daily weight gain 

(P<0.05).

Keywords: rabbits, meat quality, fatty acid composition, phytogenic feed 

additives

INTRODUCTION

Meat production of rabbits is determined by genetic and nutritional factors. 

Because of its low contents of fat and cholesterol as well as the high proportion 

of polyunsaturated fatty acids (PUFA), rabbit meat is generally considered a 



Archiva Zootechnica 12:1, 72-79, 2009 73

“healthy“ meat (Ouhayoun, 1992; Dalle Zotte, 2002; Combes, 2004; Bianchi et 

al., 2006. The lucerne has been a traditional ingredient in rabbit feeds and 

represents the source of fibre most widely used in rabbit diets, accounting for 

about 25-35% of commercial feeds. Mortality of rabbits can be reduced by

adequate nutrition, but recent studies also indicate favourable effects of 

different feed additives, such as probiotic bacteria, different organic acids and 

phytogenic feed additive. Natural herbs are being explored as alternatives to 

antimicrobials. Eleutherococcus senticosus, Acanthopanax senticosus (Siberian 

ginseng) contain different bio active substances (Haviarová et al., 2006;

Szabóová, 2007). The root contains variety of glucosides (0.6~0.9%): 

daucosterol, acanthosides A,B,B1,C,D,E, isofraxidinglucoside, ethyl- -D-

galactoside, syringaresinol glucoside, syringin, hyperin. The use of supplements 

containing herbal extract is widespread and increased both in human and 

veterinary medicine in Slovak Republic. The aim of our study was to investigate 

the effect of dietary use of dehydrated lucerne meal and agricultural by-

products in growing rabbits on chemical-physical traits, fatty acid composition, 

and quality of meat. Trials were carried out to examine the effect of different 

energy and protein content in feed mixture on meat quality and biochemical 

parameters in the digestive tract of rabbits.

MATERIAL AND METHODS

A total of 96

th

 day of age, Hycole hybrid) were 

divided into 3 experimental groups (EG) and each group was tested 

individually. 

Environmental conditions were the following: temperature 18

humidity 60%, 12 hours light: 12 hours dark daily photoperiod cycle. Rabbits 

were fed ad libitum and they had free access to drinking water from nipple 

drinkers. 

The diet formulation (complete granulated mixture; pellets have 3 mm 

diameter) for all groups ii presented in Table 1.

In the first (A) experimental group, complete granulated mixture with 

Eleutherococcus senticosus dry extract, applied at 30g/100kg feed was tested. 

In the second group (B), the animals were compared with untreated 

complete granulated mixture without any coccidiostatic drugs. 

The third (C) experimental group (48 animals) the trial was focused on 

growing rabbits feed with a mixture containing 41 % Alfalfa meal and 11 % 

maize in combination with 39% of agricultural by-products and without any 

coccidiostatic drugs. The experiment lasted for 42 days. Body weight and feed 

consumption were registered weekly. Three animals from each group were 

slaughtered at 42

nd 

day by cutting the jugular vein and the carotid artery after 

electroanaesthesia (90 V for 5sec). The samples of Musculus longissimus dorsi

(MLD) were collected immediately after death and stored at 5
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then physico-chemical analyses (according to STN 57 0185) were made. The 

samples of MLD were homogenized and analyzed for individual nutrients.

The pH at 24 hours post mortem was measured by portable pH-meter mod. 

Radelkis OP-109 with a combined electrode penetrating 3 mm into the MLD. 

Protein and fat content were estimated using an INTRATEC 1265 spectroscope 

and expressed in g/100g: from these values, the gross energy value of samples 

of meat was calculated: 

Energy value (kJ/100g) = (16.75 × total protein content + 37.68 × total fat 

content)

Caecal samples were collected on the 42nd day of the trial. Digesta was 

analyzed for pH and VFA (molar production of acetate, propionate, butyrate, 

valerate, capronate), ammonia-N concentrations and content of lactic acid. 

Table 1: Composition of the experimental diets

Feed ingredients in % A B C

Alfalfa meal 15.2 15.2 41.0

Sugar beet pulp 10.0 10.0 19.0

Oats 8.0 8.0 2.8

Barley 3.5 4.5 0

Apple pomace 10.0 10.0 0

Wheat bran 15.0 15.0 0

Dry malting sprouts 6.0 6.0 0

Sunflower meal 18.0 18.0 0

Olive-seed meal 3.0 3.0 0

DDGS 5.0 5.0 0

Minerals &Vitamins 2.6 2.6 2.6

Rape oil 1.7 1.7 0

DL-methionine 0.1% + soybean meal 1.0 1.0 1.0

Rape-seed meal 0 0 20.0

Maize 0 0 11.0

Molasses 0 0 2.6

Wheat meal+ 30 g Eleutherococcus extract 1.0 0 0

*Provided per kg diet: vit. A 12000 IU; vit.D
2 

2500 IU; vit. E 20 mg; vit.B
1 

1.5 mg
; 
 vit. B

2 
7.5 

mg
; 
 vit. B

6  
4.5 mg; vit.B

12
 30 µg; vit.K 3 mg; nicotic acid 45 mg; folic acid 0.8 mg; biotin 0.08 

mg ; Choline chloride 450 mg

The samples of individual feeds and complete granulated mixture were 

analyzed for the content of nutrients according to STN 46 7092. The content of 

digestible energy (DE) was calculated by the equation of Wiseman et al. (1992).

The fatty acid composition of individual feeds and meat muscles MLD fat 

of the rabbits were determined (Ouhayoun et al., 1992) using gas 

chromatograph with a flame ionization detector (FID) through the retention 

times of the fatty acid methyl esters (FAME) content in a standard mixture for 

each fatty acid. The FAME was expressed as a percentage to total FA (Bannon

et al., 1982). The atherogenic index (Ulbricht and Southgate, 1991) was based 
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on the following equation: AI = (C12 + 4C14+C16)/(PUFA +C18:1 + other 

MUFA),

Where: other MUFA-monounsaturated fatty acids, include C14:1, C16:1 

and PUFA-polyunsaturated fatty acids, include C18:2n-6, C18:3n-3.

The amount consumption of feeds measured weekly and feed conversion 

ratio values were calculated. Obtained parameters were statistically evaluated 

by two way ANOVA analysis. Significance of differences among groups was 

determined by t-test.

Table 2: Chemical composition of feed mixture 

Chemical analysis in g/kg A B C

Dry matter 900.0 905.0 902.0

Crude proteins 172.1 171.4 164.7

Crude fiber 165.2 173.6 218.2

Fat 43.2 41.4 22.1

Ash 65.4 70.4 65.4

Nitrogen free extract 454.1 448.1 427.4

Organic matter 834.7 834.4 836.4

Acid detergent fiber (ADF) 196.2 210.3 252.5

Neutral detergent fiber (ADF) 219.9 365.1 433.5

Calcium (Ca) 8.8 6.7 10.7

Phosphorus (P) 3.8 4.1 4.1

Magnesium (Mg) 2.5 1.9 2.8

Sodium (Na) 1.1 1.4 1.3

Potassium (K) 10.9 10.3 9.5

Aspartic acid 15.0 15.0 18.3

Threonine 6.5 6.5 6.6

Serine 7.3 7.25 7.9

Glutamic acid 23.1 23.1 23.2

Proline 8.6 8.6 12.3

Glycine 8.3 8.3 8.1

Alanine 5.1 5.1 8. 1

Valine 7.4 7.4 7.2

Isoleucine 5.7 5.7 5.2

Leucine 10.7 10.7 10.3

Thyrosine 3.9 3.9 4.1

Phenylalanine 7.1 7.1 6.3

Histidine 4.1 4.1 4.1

Lysine 9.1 9.1 7.8

Arginine 10.7 10.7 11.9

Methionine 3.3 3.3 4.1

Cystine 2.7 2.5 2.4

Digestible energy (MJ/kg) 11.60 11.36 8.58
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RESULTS AND DISCUSSION

The experimental diets were balanced for nutrient content and energy value 

(Table 1 and 2).

The study was carried out in October and December 2007. We used the 

meaty line of Hycole hybrid rabbits, reared in an intensive rabbitry in Slovak 

Agricultural Research Centre Nitra in Slovak Republic. There were 96 rabbits 

inclusion in the experiment. They were weaned at 35 days and divided into 3 

groups (2 rabbits per cage). 

Table 3 Effect of treatment on performance of rabbits

Parameter A B C

Number of animals in groups 24 24 48

Initial live weight (35 d), g 753 845 970

Intermediate live weight (56 d), g 1670 1734 1815

Final weight (77 d), g 2538 2504 2612

Feed conversion ratio 

between 35th and 56th day (g/g)

2.42*

BC

3.45 2.98*

B

Feed conversion ratio between 

56th and 77th day (g/g)

4.06*

BC

4.31 4.43

Feed conversion ratio per kg gain 3.43 3.59 3.46

Mortality (n) 1 2 3

Daily weight gain, (g/d) 42.50*

BC

39.51 40.24

Carcass value (%) 59.46 59.44 59.31

*P<0.05 Significant difference 

Table 4 Fatty acid composition of total lipids in experimental diets and in muscullus 

longissimus dorsi (% of total fatty acids)

Diet Intramuscular fat 

Fatty acid

A B C A B C

8:0,
C

10:0,
C

12:0
0.81 0.70 Trace 0.73 1.52 0.26

Myristic C
14:0

0.14 0.23 0.03 2.04 2.21 3.01

Palmitic C
16:0

9.09 9.24 11.33 28.87 28.71 35.32*

Palmitoleic 

C
16:1 n-7

0.58 1.00 0.55 4.58 4.21 5.25

Stearic C
18:0

2.33 3.23 2.01 6.93 7.43 8.84

Oleic C
18:1n-9c

43.13 38.59 31.72 37.34 35.8 26.26

Linoleic 

C
18:2 n-6 

29.51 28.96 51.68 14.32 13.3 17.24*

-Linolenic

C
18:3 n-3

8.12 6.53 2.67 2.12 2.28 2.87*

Arachidic C
20:0

0.57 1.12 Trace 0.33 0.80 0.14

Arachidonic 

C
20:4 n-6

2.98 1.23 Trace 1.77 2.36 0.65

Behenic C
22:0

1.61 8.40 Trace 0.38 0.59 0.14

Dokosaenic C
22:1

0.44 0.34 0.10 0.17 0.21 0.02

Lignoceric C
24:0

0.69 0.44 Trace 0.43 0.61 Trace

SFA 15.25 23.36 13.37 39.7 41.9 47.71
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44.16 39.93 32.28 42.1 40.2 31.53

-6 32.49 30.19 51.68 16.09 15.66 17.89

-3 8.12 6.53 2.67 2.12 2.28 2.87

n 6 / n 3 4.00 4.62 19.36 7.59 6.87 6.23

Saturated index 5.57 3.28 6.48 1.52 1.39 1.04

PUFA/SFA 0.91 1.57 4.07 0.46 0.43 0.44

AI 0.12 0,14 0,13 0,63 0,67 0,91

SFA: saturated fatty acids, include C
8:0, 

C
10:0,

 C
12:0,

 C
14:0, 

C
16:0,

 C
18:0, 

C
20:0, 

C
22:0, 

C
24:0

MUFA: monounsaturated fatty acids, include C
16:1 n-7,

 C
18:1 n-9c, 

C
22:1

PUFA: polyunsaturated fatty acids, include C
18:2 n-6, 

C
18:3 n-3,

 C
20:4 n-6

AI: Atherogenic index = (C12+4C14+C16)/(PUFA+C18:1+other MUFA) (Ulbricht and 

Southgate, 1991)

Feed mixtures differed regarding digestible energy (DE) contents i.e. fat 

and crude fibre, acid detergent fibre, neutral detergent fibre. The contents of 

organic matter were not different (Table 2).

The inclusion of rape oil in rabbit diets significantly increased lipid content 

and energetic value of the diet. Feed consumption per kg gain was the lowest in 

group with supplement of Eleutherococcus senticosus dry extract (30g/100kg 

feed). During the fattening period, the differences induced by the diet in growth 

rate and feed consumption were significant (Table 3). However, some 

differences among treatments were observed in feed efficiency and growth. The 

overall mortality at the end of growing phase was 1 (group A) vs. 3 rabbits 

(group C) and was not related to the type of diet. The higher inclusion level of 

dehydrated lucerne meal and agricultural by- products determined a lower feed 

conversion ratio during the first growing period (35 – 56 d). Very good 

production traits of growing rabbits can be achieved with very high ADF 

content in feed as well. Though plant extract with Eleutherococcus senticosus

was constantly added to feed, its influence was limited to the first two or three 

weeks after weaning. During this time it has favourable influence on live weight 

of rabbits and partially on feed intake. There is not correlation between fat 

weight and content of total fatty acids. (Gašperlin et al., 2006).The effect of diet 

lipid composition on fatty acid profile in intramuscular fat was significant

( -3; Table 4). The effect of 3 % level in diet Olive-

seed meal incorporation is an increase of linoleic and linolenic acid ratio 

associated with a reduction of oleic and palmitic acids. On average, 

homogenized rabbit meat MLD contains 75.2 vs. 75.5% water holding capacity, 

22.3 vs. 22.95 % proteins, 1.2 vs. 1.5 % fat/ 100g fresh meat (Table 5). Fatty 

acids in intramuscular fat are composed of 31.5 vs. 42.1 % monounsaturated, 

17.9 vs. 20.8 % to polyunsaturated and 39.7 vs. 47.7 % saturated fatty acids. 

The average ratios of polyunsaturated/saturated fatty acids were 0.46, 0.43, 

0.44; atherogenic indexes (AI) were 0.63, 0.67, 0.91 and n-6/n-3 ratio was 7.59, 

6.87, 6.23 respectively. With increased age, from 77 days rabbit meat quality 

was not significantly improved. The application of natural herb additives 

increased concentration of fat in rabbit meat.  
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Table 5. Physico-chemical characteristics of rabbit meat (MLD) 24 h post mortem

*P<0.05 Significant difference 

The rabbits were slaughtered before morning feeding for observation of 

fermentation processes in the caecum. Concentration of observed VFA shows 

that most intensive process in the caecum of rabbits was occurred in

experimental groups (Table 6). The lower concentration of N-NH
3 

influenced 

the pH value in the rabbit caecum in the group B. The higher molar 

concentration of acetate, propionate, butyrate and other VFA in the caecum of 

rabbits was observed in the group C.

The application of Eleutherococcus senticosus had a beneficial effect on 

decrease of mortality. The antimicrobial effect of Eleutherococcus extract was 

observed against coagulase-positive staphylococci, Staphylococcus aureus, 

Clostridium-like species, similarly to results presented by Simonová et al.

(2008).

Table 6. Qualitative parameters in caecum

Parameter (n=3) A B C

pH 6.12±0.01 5.87 ±0.15 5.86 ±0.32

N-NH
3 
(mmol.1

-1

) 10.91±1.47 8.66±1.65 28.13±8.61

**

Lactic acid (g.100g

-1

) 0.057±0.01 0.041±0.02 0.399±0.12

VFA in caecum (mmol.100g

-1

)

Acetic acid 4.196±0.23 5.164±0.33 11.816±4.72**

Propionic acid 0.331±0.09 0.283±0.03 0.620±0.29

Butyric acid 1.398±0.04 1.266±0.17 1.681±0.92

Other VFA 0.163±0.02 0.141±0.01 0.361±0.05

**P<0.01 Significant difference 
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