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Effect of some Growth Promoters on Performance and Proximate 
Chemical Analysis of New Zealand Rabbit

Rabbit meat provides a good source of high-quality animal protein with low fat content, it is considered a 
functional food. This study aimed to determine the growth performance, carcass traits, and chemical quality 
of New Zealand White rabbit meat breeding treated with different growth promoters. Therefore, 40 apparent-
ly healthy New Zealand White male rabbits, 5 weeks of age, were allotted to 4 equal experimental groups. 
The first group was kept as a control group, the second group included rabbits fed ad libitum supplemented 
with a beta-glucan 2.0 g/kg diet, The third group comprised rabbits that were injected twice intramuscular of 
boldenone undecylenate (5 mg/kg body weight) with 3-weeks intervals, the fourth group included rabbits that 
injected intramuscular of 40 µg/kg body weight estradiol day by day for 30 days. The obtained results revealed 
that the treated groups with growth promoters had a significant increase (P<0.05) in growth performance (total 
body weight gain and daily weight gain) and dressing percentage. Administration of boldenone undecylenate 
resulted in a significant increase (P< 0.05) in protein content in their meat compared to the control group. 
Rabbits injected with estradiol show a nonsignificant effect (P> 0.05) on dressing % or protein content of meat. 
Rabbits feed on a beta-glucan-supplemented diet show the highest carcass dressing percentage. Further studies 
were challenging food investigators for the rabbit meat treated with hormonal growth promoters to study their 
residues and their impact on consumer health.
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INTRODUCTION

Rabbit meat is less preferred by consumers than other meat 
types despite its high nutritional and dietetic value and health 
benefits. The nutritional profile of rabbit meat, by comparison 
with beef, pork, and poultry, is attributed to significantly larger 
quantities of n-3 fatty acids and lower amounts of intramuscular 
fat, cholesterol, and sodium (Kumar et al., 2023). Rabbit meat has 
a tender flavour and is considered a good substitution for chick-
en meat (Zoltan et al., 2017).

However, rabbit meat consumption is not prevalent world-
wide (Mancini et al., 2018). The Mediterranean basin nations have 
frequently consumed rabbit meat-based dishes since the earliest 
civilizations because rabbits are easy to grow on farms and in 
backyards and are eco-friendly, although there are substantial 
differences between nations in rabbit production (Blasco et al., 
2018; Szendro et al., 2020). China is the world’s largest rabbit 
meat-producing country, with production of 462,681 tons in 
2021, followed by North Korea with 131,126 tons and Egypt with 
72,000 tons (FAO, 2022).

Rabbit has a higher potential for commercial-level meat pro-
duction since it has a shorter life cycle and gestation period, pro-
duces a large number of offspring, and is more tolerant to envi-
ronmental changes. It grows at a faster rate and reaches a body 
weight of about 2–2.5 kg in 3–4 months, depending on nutrition 

and other management practices (Kumar et al., 2023).
Rabbit meat has a high protein content, which provides 80% 

of the total energy in the human diet (Ruleva et al., 2015). Mor-
shdy et al. (2022) reported that the essential amino acids com-
position of meat samples of the New Zealand White rabbit breed 
were lysine, histidine, phenylalanine, valine, methionine, thre-
onine, isoleucine, and leucine.

 Numerous studies have advocated consuming proteins 
from animal sources is crucial for their high nutritional quality, 
which provides adequate nutrition for humans, particularly in-
fants, to support their physical and cognitive development (Allen 
and Dror, 2011). Moreover, recent studies revealed that rabbit 
meat proteins exhibited angiotensin-converting enzyme inhibi-
tory characteristics and antioxidant properties (Chen et al., 2021; 
Kumar et al., 2023). Therefore, rabbit meat is considered a func-
tional food and highly recommended for hypertension, hyperlip-
idemia, cardiovascular, and cerebrovascular patients (Chen et al., 
2021), pregnant women, young, and elderly people (Skladanows-
ka-Baryza and Stanisz, 2019).

Rabbit meat has relatively high energy values (899 kJ/100 
g in the forelegs and 603 kJ/100 g in the loin), which is mostly 
the same as many types of red meat frequently consumed (Bui-
trago-Vera et al., 2016). It is also a very good source of several 
minerals (Długaszek and Kopczynski, 2013). Rabbit meat is also a 
great source of B vitamins, as the consumption of 100 g of their 
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meat provides about 8% of the daily requirement of vitamin B2, 
12% of vitamin B5, 21% of vitamin B6, and 77% of vitamin B3 
(Hernàndez and Dalle Zotte , 2010).

The world population is predicted to grow, reaching approx-
imately 10 billion in 2050, which would lead to a substantial in-
crease in global demand, particularly for protein, in the next few 
decades (FAO, 2009; Mottet and Tempio, 2017).

Animal husbandry is currently required to increase meat 
production to meet the demand of a growing global popula-
tion (Ritchie et al., 2017). To overcome these challenges, farmers 
adopt different management practices to achieve an increase in 
meat production. Furthermore, the meat industry’s interest has 
focused on improving carcass yield (Dalle Zotte, 2002).

The rabbit meat industry is still in a transitional stage al-
though it has more potential to satisfy market demand in terms 
of nutritional profile (Kumar et al., 2023). 

Growth promoters are all non-nutrient substances added 
to feed or injected into livestock to improve feed utilization, in-
crease animals’ growth rates, and improve their overall efficiency 
and carcass quality (Herago and Agonafir, 2017).

The most applied growth promoters are feed additives, es-
trogenic and androgenic anabolic implants, bovine somatotro-
pin, β-agonists, and probiotics (Getabalew et al., 2020). The most 
used growth promoters as feed additives are antibiotics and 
exogenous enzymes (Herago and Agonafir, 2017). Growth pro-
moters are mainly used to increase meat production, improve fat 
and protein distribution in carcasses, and increase feed conver-
sion rate. Most growth promoters used in the animal industry are 
orally active and can be given either in food or drinking water, 
while other active hormones are not, so they can be given in the 
form of small implants in the subcutaneous tissue of the ear (Tol-
dra and Reig, 2016).

Growth promoters have many adverse effects on consumers, 
as hormonal growth promoters used in animal production may 
have a carcinogenic effect on consumers. Unable to follow the 
guidelines of probiotic manufacturing may lead to the develop-
ment of pathogenic organisms. Residues of antibiotic growth 
promoters in meat can affect human health either directly or 
indirectly through the development of antibiotic resistance that 
may spread to a human pathogen (Herago and Agonafir, 2017). 
The benefits and risks of growth promoters remain a complex 
and controversial issue. 

In recent years, there have been a lot of concerns raised 
about the presence of steroid hormones in food of animal origin 
due to their use as growth promoters in animal production for 
their anabolic effect (Donna et al., 2015). Excessive exposure to 
anabolic hormones can affect vital organs and systems, such as 
the cardiovascular system, bones, and the central nervous sys-
tem. In addition, the tissues may respond to abnormal hormone 
levels through abnormal cell proliferation, leading to hyperplasia, 
neoplasia, breast, ovary, and prostate cancer (Fan et al., 2014).

Oda and El-Ashmawy (2012) reported that boldenone is 
heavily abused in Egypt, not only for animal production but also 
by athletes and bodybuilders.

β-glucan is one of the antibiotic growth promoter alterna-
tives that enhances the performance and survival rate (Moon et 
al., 2016). Beta-glucan is a member of the prebiotic family that 
promotes the growth and activity of the desired natural intestinal 
microbiota while suppressing the growth of pathogens. It is cru-
cial for gastrointestinal tract health, reducing inflammation and 
colon cancer risk (Ciecierska et al., 2019).

β-glucan is a natural group of non-starch soluble polysac-
charides widely present in the cell wall of yeast, mushrooms, 
bacteria, and algae, as well as higher crops, such as barley, and 

oats. Because of its health benefits, β-Glucan is a functional food 
ingredient (Du et al., 2019). β-Glucans belong to bioactive dietary 
fibers group or polysaccharides derived from natural sources that 
have several medical significances as β-Glucans are well known 
to have anti-inflammatory, anti-obesity, anti-allergic, anti-oste-
oporotic, antitumor and immunomodulating activities (Bashir 
and Choi, 2017). Rabbit immunity was noted to be improved by 
supplementing β-1,3–1,6-glucan in rabbits (Crespo et al., 2017) 
Prebiotics in rabbits promote rapid growth, sustainability, and 
health, as well as improve overall production and the financial 
feasibility of rabbit farms (Dalle Zotte et al., 2016; Simonová et al., 
2020). Therefore, this study was conducted to evaluate the effect 
of boldenone, estradiol and beta-glucan growth promoters on 
New Zealand White rabbit growth performance and the chemical 
quality of their meat.

MATERIALS AND METHODS

Ethical statement

The experimental work was carried out at the experimental 
farm. Faculty of Veterinary med., Suez Canal University, Egypt, 
during winter 2023. The experiment adhered to the guidelines 
of the ethical committee of the National Research Center, Egypt.

Experimental animals, housing, and management

A total of 40 rabbits, “apparently healthy, weaning growing, 
New Zealand White male rabbits, five weeks of age”, were ran-
domly chosen for a trial of breeding under 3 different treatment 
growth promoters. All animals were weighed and randomly dis-
tributed among 4 experimental groups. Each experimental group 
contained 10 rabbits, and the experiment was extended for six 
weeks. Rabbits were housed individually in cages with an auto-
mated drinking system and a manual feeder. Rabbits in all groups 
were housed and maintained under the same conditions. Ani-
mals were fed with an adequate standard post-weaning diet and 
fed ad libitum. The experimental diet was commercial pelleted 
standard rabbit ration (CP. 18.2 %, CF. 14%, E.E. 2.6%, and D.E. 
2600 kcal/kg).

Experimental design

Rabbits were equally divided into four groups, the first group 
(G1) was kept as control. The second group (G2) included rabbits 
fed ad libitum supplemented with a beta-glucan 2.0 g/kg diet 
(Angel Yeast Egypt Co., Ltd). The third group (G3) comprised rab-
bits that were injected twice intramuscular of boldenone unde-
cylenate (Five-Bold, Fivevet), 5 mg/kg body weight with 3-week 
intervals, the fourth group (G4) included rabbits that were inject-
ed intramuscular of 40 µg/kg body weight estradiol (Misr Co. for 
pharma ind.) day by day for 30 days. 

Animal performance

The weight of each rabbit was recorded at the beginning of 
the study at the age of 5 weeks and then periodically at the age 
of 7, 9, and 11 weeks. The total body weight gain (BWG) of rab-
bits was calculated for the whole period.

Carcass traits

Five Rabbits at age 9th and 11th weeks from each group were 
randomly weighed and slaughtered according to Islamic rites. 
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After bleeding, skinning, and evisceration, each rabbit carcasses 
were weighed. The following carcass traits were recorded: dress-
ing percentage, and organs weighed separately (liver, kidney, 
heart, lung).

Chemical analyses

Sample preparation

Frozen rabbit meat samples were kept at -18°C and used to 
determine the chemical proximate analysis (moisture, ash, pro-
tein, and fat content). Each carcass sample was deboned then 
ground and homogenized using (Lab. Blender). 

Proximate chemical composition of meat

The analysis of moisture (using Titanox thermoventilated dry 
20l model oven, Italy), protein (macro-Kjedahl protein method), 
fat (using Soxhlet Extraction), and ash content (using the Therm-
dyne F48010-33 model muffle furnace, United States) were per-
formed using the standard methods of the Association of Official 
Analytical Chemists (AOAC, 1990).

Statistical analysis

Data were analyzed using GraphPad Prism 8. Parameters 
were given as maximum, minimum, mean, and standard error. 
We studied differences in parameters between rabbits using one-
way- ANOVA test followed by Tukey’s test.

RESULTS

Growth Performance

The mean values of NZW male rabbits’ growth rate during 
breeding for 45 days under β-glucan, boldenone, and estradi-
ol growth promoters are shown in Figure 1. The effect of these 
growth promoters on the overall performance of male rabbits 
compared with the control group is shown in Table 1. The results 
revealed that boldenone injection in male rabbits resulted in a 

significant increase in total body weight gain (BWG), followed 
by a group of rabbits that received β-glucan, then estradiol, and 
finally the control group (1257.8 g, 1247 g, 1145 g, and 970 g), 
respectively. Average daily gain (ADG) significantly increased 
(P=0.0035) among groups; the best results were for the group 
that included rabbits, which received 2 intramuscular boldenone 
injections (G3), then the β-glucan group (G2), followed by estra-
diol (G4), and then the control group (G1).

Carcass Characteristics

A statistical analysis of data on carcass traits at the 9th 

week of age of NZW rabbits was presented in Table 2. The 
pre-slaughter weight, carcass weight, dressing percentage, and 
offal. Pre-slaughter weights (P=0.1044) were not significantly 
different among experimental groups, although carcass weights 
(P=0.0056) were significantly different (1253g, 1132g, 1114g, and 
1090g) for β-glucan, boldenone, estradiol, and control groups, 
respectively. Furthermore, the dressing percentages of these 
carcasses were significantly different (P=0.0005), as the results 
were (56.69%, 55.07%, 54.16%, and 52.58%) for the β-glucan, 
boldenone, control, and estradiol groups, respectively. Lung (P 
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Parameters Control Beta-glucan Boldenone Estradiol P value

Initial BW at 5 weeks (g) 1050a±31.62 1023.8a±49.92 970.2a±36.52 1006a±43.43 0.58

Final BW at 11 weeks (g) 2020a±35.36 2270a±49.497 2228a±81.82 2151a±117.2 0.15

ADG 21.56a±0.35 27.69b±0.48 27.95bc±1.17 25.44bac±1.84 0.00

Total BWG 970a±15.81 1246.2b±21.50 1257.8 bc±52.75 1145 bac ±82.58 0.00

Change percentage in BW 92.40% 121.80% 129.64% 113.82%

Table 1. Effect of growth promoters on growth performance parameters of New Zealand rabbits.

Data are presented as Mean± Standard error (S.E.). Mean in the same row with different letters is considered extremely significant (P<0.05).
BWG: Body weight gain; ADG: Average daily weight gain.

Items Control Beta-glucan Boldenone Estradiol P value

Pre-slaughter weight (g) 2012a±32.31 2210a±43.01 2055a±50.30 2122 a ±83.03 0.10

Carcass WT(g) 1090 a±22.30 1253b±28.53 1132ac±28.79 1114 a c±36.07 0.01

Lung (g) 14.31a±0.76 19.05 a ±2.22 16 a ±0.32 15.42 a ±1.95 0.20

Liver (g) 73.3a±3.56 92.7b±6.65 72.3ac±0.26 69.267ac±2.05 0.00

Kidney (g) 17.48 a±0.87 16.37 a ±0.52 15.28 a ±0.18 16.76 a ±0.43 0.08

Heart (g) 6.43a±0.42 7.63ab±0.26 6.28ac±0.37 8.35bd±0.17 0.00

Dressing % 54.16 a±0.38 56.69b±0.50 55.07ab±0.29 52.58a±0.81 0.0005***
Data are presented as Mean± Standard error (S.E.). Mean in the same row with different letters is considered extremely significant (P<0.05).

Table 2. Effect of growth promoters on carcasses, dressing percentage, and giblets of rabbits slaughtered at 9 weeks of age.

Figure 1. Growth promoters’ effect on rabbits’ growth rate.
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= 0.1978) and kidney (P=0.0792) were not significantly different 
among the experimental treatments, while heart (P=0.0007) and 
liver (P=0.0024) were significantly different.

Table 3. Presents the values for the mean and standard error 
of the pre-slaughter weight, carcass traits, dressing percentage, 
and offal of rabbits slaughtered at 11 weeks of age. Pre-slaugh-
ter weights (P=0.1546) were not significantly different, while 
carcass weights (P=0.0298) were significantly different among 
the experimental groups (1321g, 1245g, 1192 g, and 1109g) for 
β-glucan, boldenone, estradiol, and control groups, respectively. 
The dressing percentages of these carcasses were significantly 
different (P=0.0002), as the results were (58.39%, 55.80%, 55.49%, 
and 54.50%) for β-glucan, boldenone, estradiol, and control 
groups, respectively. Lung (P=0.1499), kidney (P=0.3499), and 
liver (P=0.2201) were not significantly different among the ex-
perimental treatments, while heart (P<0.0001) was significantly 
different.

The carcass weights and dressing percentage results for rab-
bits slaughtered at 9th and 11th weeks of age were illustrated in 
Figure 2 and Figure 3, respectively.

Proximate Composition of New Zealand Rabbit Meat

Table 4. Presents the proximate composition of NZW rabbit 
meat (g/100 g) slaughtered at the 9th week of age, while Table 
5. Displays the proximate composition of rabbit meat (g/100 g) 
slaughtered at the 11th week of age.

DISCUSSION

The primary objective of this study was to evaluate the effects 
of boldenone undecylenate, estradiol, and beta-glucan growth 
promoters on the growth performance, carcass traits, and meat 
chemical quality of NZW rabbits.

Based on the results of this study, the growth performance 
improved in the treated groups relative to the control group. The 
total body weight gain (BWG) of the estradiol-injected group 
shows a slight increase compared to the control group, with the 
same results obtained (Uwaeziozi, 2017). This finding complies 
with the results of Hunter (2009); where estrogen was used as a 
hormonal growth promoter for beef production.

Also, the growth rate improved and BWG increased for rabbits 
injected with boldenone, which corresponds to the previous find-
ings by Thabet et al. (2010); Tousson et al. (2012) and Mohammed 

Items Control Beta-glucan Boldenone Estradiol P value

Pre-slaughter weight (g) 2020a±35.36 2270 a ±49.50 2228 a ±81.82 2151 a ±117.2 0.15

Carcass WT(g) 1109±29.74 1321±30.51 1245±49.24 1192±59.09 0.03

Lung (g) 13.58 a ±0.95 15.58 a ±0.57 13.64 a ±1.46 11.84 a ±1.11 0.15

Liver (g) 57.94 a ±2.30 56.08 a ±0.14 65.88 a ±5.24 58.8 a ±3.48 0.22

Kidney (g) 15.22 a ±0.45 16.4 a ±0.60 15.54 a ±0.99 16.7 a ±0.35 0.35

Heart (g) 6.54a±0.20 8.74ab±0.07 6.9b±0.18 6.78b±0.12 P<0.0001

Dressing % 54.50a±0.81 58.39b±0.26 55.80ac±0.27 55.49ac±0.35 0.00

Table 3. Effect of growth promoters on carcasses, dressing percentage, and giblets of rabbits slaughtered at 11 weeks of age.

Data are presented as Mean± Standard error (S.E.). Mean in the same row with different letters is considered extremely significant (P<0.05).

Parameters
%

Growth promoters

Control Beta glucan Boldenone Estradiol P value

Protein 20.22a±0.099 20.63ab ±0.13 21.66c±0.27 20.55ab± 0.07 P<0.0001

Fat 3.79a ± 0.197 4.35b±0.10 4.45bc±0.13 3.61a±0.08 P<0.0008

Moisture 72.35a±0.54 73.49ab±0.45 74.53bc±0.10 74.26bcd±0.45 0.01

Ash 0.898a±0.02 0.89a±0.04 1.38c±0.03 1.64d±0.03 P<0.0001

Data are presented as Mean± Standard error (S.E.). Mean in the same row with different letters is considered extremely significant (P<0.05).

Table 4.  Chemical proximate composition of rabbit meat slaughter at 9th week of age.

Figure 2. Carcasses weights of rabbits slaughtered at 9th and 11th weeks age.

Figure 3. Dressing percentage of rabbits slaughtered at 9th and 11th weeks of age.
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et al. (2016). This effect may be ascribed to the stimulation of 
growth hormone, insulin-like growth factor secretion, and animal 
appetite (Ferreira et al., 1998), or a decrease in glucocorticoid re-
ceptor levels and sensitivity to endogenous glucocorticoids that 
promote protein synthesis and animal tissue building. Therefore, 
the strong growth-promoting potency of boldenone is based not 
only on its anabolic activity but also on its catabolic activity as an 
anti-glucocorticoid (Melloni et al., 1997; Thienpont et al., 1998).

In the current study, oral administration of β-glucan improved 
the growth performance and BWG, the same result recorded by 
Bhatt et al. (2017); El-Badawi et al. (2018); Abo Ghanima et al. 
(2020). β-glucan supplementation led to an increase in the villus 
height of the intestine and improved intestinal health (Zhang et 
al., 2005), which increased digestibility and better absorption of 
the diet, reflecting improved growth efficiency (Resta-Lenert and 
Barrett, 2003).

In addition, carcass weight reflected the condition of live-
stock, and carcass weight was also influenced by interactions 
between breed and feed, which showed efficient utilization of 
energy, protein, and possibly minerals (Soeparno, 1992). 

β-glucan administration significantly increased (P<0.05) 
dressing yield compared with the control group, the same result 
was indicated by Abo Ghanima, et al. (2020). The result revealed 
that boldenone injection improved the dressing percentage, the 
same finding recorded by (Mohammed et al., 2016). 

Fadare (2015) recorded a higher dressing yield of NZW rab-
bits 67.95% than the dressing percentage of control rabbits in 
the current study. Klont et al. (1998) indicated that breed, age of 
animals, diet, ante-mortem, and post-mortem have a great influ-
ence on the quality of rabbit meat and its carcass.

Protein content is one of the most important indicators of 
high-quality food. From Tables 4 and 5, there is no significant 
difference (P>0.05) between the meat of rabbits in the con-
trol rabbits, estradiol-injected rabbits, and rabbits fed a β-glu-
can-supplemented diet in terms of protein contents. However, 
the rabbit group injected with two doses of boldenone in a three-
week interval was extremely significant (21.66%–22.89%), while 
lower content was recorded for other groups. This was due to the 
anabolic effects of anabolic-androgenic steroids, which promote 
protein synthesis, muscle growth, and erythropoiesis (Mottram 
and George, 2000). Boldenone increases the muscle size of inject-
ed animals by promoting positive nitrogen balance by stimulat-
ing protein production and reducing protein destruction (Guan et 
al., 2010; Tousson et al., 2012). 

The mean protein contents of rabbit’s meat were (20.11%, 
20.72%, 22.89%, and 20.62%) for control, β-glucan, boldenone, 
and estradiol, respectively, of rabbits slaughtered at 11 weeks 
of age. The lower level of protein content in NZW rabbit meat 
was (18.63–18.86%), as recorded by Haque et al. (2016). Several 
studies also reported relatively the same value of protein content 
(18.60–22.40%) for rabbit meat (Pla et al., 2010; Dalle Zotte and 
Szendro 2011; Cavani and Petracci, 2012). The same results ob-
tained by Fadlilah et al. (2020) protein content of rabbit meat was 
(19.99%). While Asamoah et al. (2019) reported a higher protein 
content of rabbit meat (27.09%), this could be due to the type of 
breed, age of animals, diet, and post-mortem handle, as stated 
by Klont et al., (1998).

According to Rasinska et al. (2018) and Fadlilah et al. (2020) 
protein content of the rabbit carcass forepart was (16.5%–21.8%) 
and the hind part was (18.2%–22.1%.) Rabbit meat contains 
high levels of essential and non-essential amino acids. Different 
studies of rabbit meat proximate chemical composition, includ-
ing crude protein, crude fat, moisture, and ash contents of dif-
ferent rabbit breeds, ranged from 20.0%–26.18%, 0.44%–6.56%, 
62.10%–75.60%, and 0.67%–1.57%, respectively (Kumar et al., 
2023).

Rabbit meat has a low-fat content relative to its protein 
density, so it is considered lean and tougher than other meat 
types (Warner et al., 2017). The rabbit breed has a great effect 
on its lipid profile; for instance, the NZW rabbit had the high-
est proportion of its fat in the form of saturated fatty acid (SFA), 

followed by polyunsaturated fatty acid (PUFA), then monoun-
saturated fatty acid (MUFA) 34.70%–50.11%, 20.58%–40.70%, 
and 21.00%–36.52% of total fatty acids, respectively (Mattioli et 
al., 2017 and Perna et al., 2018). while synthetic rabbit lines had 
the highest proportion of (PUFA), followed by (SFA) and (MUFA) 
(Martínez-Álvaro et al., 2018).

In terms of fat contents, there was no significant difference 
between control and estradiol-injected rabbits, while there was 
a significant difference between the control, beta-glucan, and 
boldenone rabbit groups for rabbits slaughtered at 9 weeks of 
age.

In this study, the fat contents of rabbit meat samples were 
(4.84%, 4.37%, 3.89%, and 3.73%) for boldenone, beta-glucan, 
control, and estradiol, respectively, for rabbits slaughtered at 11 
weeks of age, with the highest fat content recorded in the bold-
enone-injected rabbit group, followed by the beta-glucan group. 
There was no significant difference between control and estradi-
ol-injected rabbits. Sex and genotype of rabbits did not have a 
significant effect on their meat fat content (Simonová et al., 2010; 
Belichovska et al., 2017), while increasing rabbits age may have a 
significant fat content increase (Haque et al., 2016). The lower fat 
content value was (3.29%), as reported by Asamoah et al. (2019). 
and (2.31%) was recorded by Fadlilah et al. (2020).

Unlike beef, rabbit fat is not deposited in the muscles but 
forms relatively thin layers subcutaneously, providing consumers 
with a “fat-free muscle” diet. This reduces the risk of cardiovas-
cular disease by preventing the consumption of large amounts 
of fat (Tărnăuceanu et al., 2011). Unsaturated fatty acids (UFA) 
represent around 60% of the total fatty acids (FA), and polyunsat-
urated fatty acids (PUFA) constitute about 32.5% of the total FA 
in rabbit meat, which is much higher than in other red meats and 
poultry (Salma et al., 2007).

In this study, moisture content was (77.95%, 76.8%, 73.20%, 
and 71.28%) for beta-glucan, boldenone, estradiol, and the 
control group, respectively, for rabbits slaughtered at 11 weeks 
of age. The level of moisture content in NZW rabbit meat was 
75.84% (Fadlilah et al., 2020) higher than the level recorded for 
the control group in this study. Gabriela et al. (2014) indicat-
ed that the moisture content level of rabbit meat ranged from 
(63.6%–75.93%) in both female and male rabbits, while higher 
results were recorded in this study for beta-glucan and bolde-
none rabbit groups.

The moisture content of meat was more influenced by the 
level of dehydration of animals before slaughter (Lawrie, 2003). 
The moisture level of rabbit meat decreased dramatically with 
increasing age; rabbit species or sex had no effect on moisture 
content (Belichovska et al., 2017).

Ash content was (0.95%, 1.10%, 1.40%, and 1.85%) for the 
control, beta-glucan, boldenone, and estradiol groups, respec-
tively, for rabbits slaughtered at 11 weeks of age. Fadlilah et al. 
(2020); Fadare et al. (2017) recorded a higher ash content of 
fresh NZW rabbit meat than the ash content in the control rabbit 
group in this study. The average ash content in rabbit meat was 
1.06%–1.19%. This difference can be influenced by the mineral 
content of the feed (Brahmantiyo et al., 2014).

Moreover, the ash and moisture contents of boldenone-in-
jected rabbit meat markedly increased and were significantly dif-
ferent than the control group due to the role of boldenone in 
the retention of body water, nitrogen, sodium, potassium, and 
calcium ions (Mooradian et al., 1987).

CONCLUSION

Treating NZW rabbits with growth promoters, boldenone un-
decylenate, estradiol, and β-glucan, has a positive and significant 
effect on their growth performance (total and daily weight gain) 
and dressing percentage. NZW rabbits treated with Beta-glucan 
recorded higher dressing percentage while Boldenone recorded 
higher protein content in their musculature which improves their 
nutritive values.
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