
*Corresponding authors: Walaa Attia Salama, E-mail: dr.walaa.attia@gmail.com, Tel.: 01003800564 

(Received 01 June 2025, accepted 09 August 2025)  

DOI: 10.21608/ejvs.2025.391164.2881 

©National Information and Documentation Center (NIDOC)  

                        

Comparative Growth Response of New Zealand White 

Rabbits to Various Dietary Sources of Selenium 

Mohamed A. F. Elmanylawi¹, Randa R. El-Elaime¹, Sahar H. A. 

Hekal², Mona F.M. Rostom², Walaa, A. Salama³
 

¹Faculty of Agriculture, Cairo University, Egypt. 

²Faculty of African Postgraduate Studies, Cairo University, Egypt. 

³Animal Production Research Institute, Egypt. 

 

Abstract  

HIS study evaluated how dietary inclusion of organic selenium and selenium nanoparticles, both 

at a concentration of 0.3 mg/kg diet, affects the growth, carcass characteristics, and blood 

parameters in New Zealand White rabbits during the growing period. A total of 45 rabbits, each six 

weeks old and averaging 746.1±4.41g in body weight, were randomly assigned into three dietary 

treatment groups (15 rabbits per group with 3 replicates each). The groups were fed pelleted diets 

consisting of: a selenium-free control diet (T1), the control diet plus organic selenium (T2) at level 0.3 

mg/kg diet, and the control diet supplemented with nano-selenium (T3) at level 0.3 mg/kg diet. The 

feeding trial extended for 8 weeks. Results demonstrated that both final body weight and weight gain 

were significantly higher in rabbits receiving organic or nano-selenium compared to the control 

group. Dressing percentage and weight of edible giblets also improved with selenium 

supplementation. Feed conversion ratios were notably better with selenium supplementation. While 

nano selenium was relatively better than organic selenium. While serum levels of albumin, 

albumin/globulin ratio, ALT, cholesterol, and creatinine showed no significant differences among the 

groups, total protein, globulin, and AST levels were significantly affected by selenium source. 

Economically, nano-selenium supplementation achieved the best returns, followed by organic 

selenium, relative to the control. Conclusively, it could be recommended to supplementation nano or 

organic selenium of the rabbit diets improve growth, carcass characteristics, and blood parameters in 

New Zealand White rabbits and improve economic efficiency.   
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Introduction  

Animal nutrition and environmental conditions are 

key elements in maintaining health and maximizing 

productivity. Improving these aspects enhances the 

efficiency of rabbit production. Recently, 

nanotechnology has emerged as a promising tool in 

agriculture, especially in animal nutrition and health 

improve animal production systems [1]. Its unique 

properties—including tiny particle size (1–100 nm), 

high surface area, and chemical stability—allow for 

innovative approaches in mineral delivery and health 

management. Nanoparticles can be used as a source 

of trace minerals in diets. As there are various 

properties and source of selenium [2]. 

Selenium (Se), a vital trace element, plays a 

critical role in physiological functions such as 

metabolism, Immunity, growth, reproductive 

performance, [3] hormone activity, and antioxidant 

defence mechanisms [4]. chemical reactivity. Now 

products of nanotechnology have become largely 

available and usable in the field of nutritional 

supplements. Nano-selenium, in particular, has 

gained attention due to its enhanced bioavailability, 

strong absorption, and lower toxicity compared to 

other forms. This research aims to assess how 

different selenium sources in the diet influence 

growth performance, carcass yield, and selected 

blood parameters in growing New Zealand White 

Rabbits. 

Material and Methods 

This experiment was conducted at the rabbit 

production unit of the Faculty of Agriculture, Cairo 

University, located in Giza, Egypt. 
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Synthesis of Selenium Nanoparticles 

Selenium nanoparticles (SeNPs) were 

synthesized through a reduction process involving 

sodium sulfite (Na₂ SO₃ ) in diluted aqueous 

solution. The sodium seleno sulfate precursor was 

obtained by refluxing a combination of elemental 

selenium and Na₂ SO₃  in double-distilled water at 

a temperature of 70–80°C for 7 to 8 hours, 

following the method described in [5]. To stabilize 

the nanoparticles, a 1% (w/v) aqueous solution of 

polyvinyl alcohol (PVA) was prepared and added 

during synthesis. The formation of selenium 

nanoparticles was visually confirmed by the 

appearance of an orange-red color within a minute 

of mixing PVA with the selenosulfate solution. The 

use of stabilizers like PVA is essential in 

nanoparticle preparation to prevent aggregation, as 

emphasized in [6]. 

Experimental Animals and Feeding Management 

A total of 45 weaned New Zealand White rabbits, 

six weeks of age, with an average initial weight 

between 741.66 g and 749.33 g, were used. The 

animals were randomly divided into three 

experimental groups (15 rabbits each) following a 

completely randomized design. All rabbits were 

adapted to a basal control diet for one week prior to 

the start of the trial. Feed and clean water were 

provided freely (ad libitum) throughout the study 

period. Three dietary treatments were applied: 

T1: Basal diet without selenium (control) 

T2: Basal diet supplemented with 0.3 mg/kg of 

organic selenium 

T3: Basal diet supplemented with 0.3 mg/kg of 

selenium nanoparticles 

Diets were formulated to be nearly equal in 

protein and energy (iso nitrogenous and iso-caloric), 

meeting the nutritional requirements for growing 

rabbits as per [7]. Digestible energy (DE) was 

calculated using the formula proposed by [8]: 

DE (kcal/g) = 4.36 – 0.0491 × NDF, With NDF (%) 

calculated from crude fibre using the equation: NDF 

= 28.924 + 0.657 × CF (%). 

Growth Performance Assessment 

Body weight was measured weekly from the age 

of 6 to 14 weeks. Average daily weight gain was 

calculated, and weekly feed intake was recorded per 

rabbit. The feed conversion ratio (FCR) was 

determined as grams of feed consumed per gram of 

weight gain. 

Carcass Evaluation 

After the 8-week feeding period, four rabbits 

from each group were fasted overnight and then 

slaughtered to evaluate carcass characteristics. 

Measurements dressing percentage, and relative 

weights of internal organs (liver, heart, kidneys) as a 

proportion of pre slaughter live weight and total 

giblets following procedures adapted from [9]. 

Blood Biochemical Analysis 

Blood samples (2 mL) were collected from the 

marginal ear vein of each rabbit. The samples were 

allowed to clot and then centrifuged at 3000 rpm for 

15 minutes to separate serum, which was stored at -

20°C until analysis. The serum was analyzed for total 

protein (TP), albumin (Alb), and globulin (Glb)— 

with globulin calculated as Glb = TP– Alb. The 

albumin-to-globulin ratio (A/G) was also determined. 

Additionally, the following biochemical indicators 

were measured using colorimetric methods: 

Aspartate aminotransferase (AST), Alanine 

aminotransferase (ALT), Creatinine Total 

Cholesterol Commercial Kits (purchased from Bio-

diagnostic, Cairo, Egypt, www.Biodiagnostic.com  

according to manufacturer′s instructions. 

Economic Efficiency 

Economic efficiency (EEF) was evaluated using 

the following formula: EEF = Net Revenue / Total 

Costs, where total costs were calculated in Egyptian 

Pounds (L.E.) based on prevailing market prices 

during the experimental period. 

Statistical Analysis 

The collected data were statistically analyzed 

using the General Linear Model (GLM) procedure 

described in [10], through a one-way analysis of 

variance (ANOVA). The statistical model employed 

was: Yij = μ + Ti + eij, Where: Yij = individual 

observation, μ = overall mean, Ti = effect of 

treatment and eij = random error Significant 

differences among means were determined using 

Duncan’s Multiple Range Test [11].  

Results 

As shown in Table 2, rabbits receiving the 

organic selenium (T2) or nano selenium (T3) diets 

exhibited a significantly higher final body weight and 

weight gain compared to the control group. 

Furthermore, feed intake was significantly increased 

in the nano supplemented group (T3). Feed 

conversion ratio (FCR) improved markedly in both 

T2 and T3 groups relative to the control while T3 was 

better. 

Carcass Characteristics 

Data in Table 3 indicate that rabbits in T2 and T3 

groups had significantly higher dressing percentages 

and edible organ weights compared to those in the 

control group. However, other carcass such as liver, 

kidneys, heart, and total giblets, were not 

significantly affected by selenium supplementation. 

http://www.biodiagnostic.com/


COMPARATIVE GROWTH RESPONSE OF NEW ZEALAND WHITE RABBITS TO VARIOUS … 

Egypt. J. Vet. Sci.  

3 

Blood Biochemical Parameters 

Blood plasma parameters are summarized in 

Table 4. All measured values remained within 

normal physiological limits. Serum albumin, 

albumin/globulin ratio (A/G), ALT, total cholesterol, 

and creatinine levels did not show statistically 

significant differences among the groups. However, 

total protein, serum globulin, and AST levels showed 

notable differences between treatments. 

Discussion 

Growth Performance 

The superior results in values of final body 

weight, body weight gain and feed conversion ratio in 

the nano-selenium group may be attributed to the 

distinctive properties of selenium nanoparticles, 

which include a larger surface area, high reactivity, 

abundant active sites, enhanced catalytic potential, 

and reduced toxicity [12]. Similarly, [13] observed 

that body weights higher of rabbits supplemented 

with Nano-Se than rabbits receiving sodium selenite 

or no selenium,  may be nano selnium enhanced 

bioavailability, strong absorption, and lower toxicity 

compared to other forms.. Moreover, [14] 

demonstrated that there was significantly improved 

growth performance of heat-stressed growing rabbits 

fed diets supplemented 25 mg/kg organic selenium. 

In agreement, [15] reported that supplementing rabbit 

diets with Nano-Se (0.02– 0.05 mg/kg) or organic Se 

(0.1 mg/kg) significantly increased average live body 

weight and improved FCR compared to rabbits fed 

sodium selenite (0.1 mg/kg) or no selenium. 

Additionally [16], final body weight and average 

body weight gain were not affected (P>0.05) by 

adding Se-algae at 0.2 mg in rabbit diets under high 

ambient temperature summer season. While, feed 

conversion ratio was significantly (P<0.011) 

improved.   

Carcass Characteristics 

In the current study was consistent with [17] who 

reported rabbits receiving 0.3 mL oral doses of either 

organic or nano-selenium were slight increase in 

carcass percentage., compared to inorganic selenium 

or the control. Additionally, [14] found that increase 

in carcass and dressing weight occurred with feeding 

rabbit diets add 25 mg/kg organic selenium in heat-

stress. improvement in carcass yield may be 

correlated with the enhanced final body weight in 

rabbits fed diets supplemented organic and nano-

selenium. 

Blood Biochemical Parameters  

In the present experiment, the results of blood 

constituents with supporting these findings, [18]. 

This reported an increase in AST levels among 

rabbits fed 0.8 or 1.2 mg/kg of selenomethionine, 

compared to those receiving either 0.4 mg/kg or no 

supplementation. Meanwhile, ALT levels were 

unaffected by selenium form or dosage. The same 

study observed reduced serum creatinine and 

cholesterol levels in rabbits supplemented with 0.8 or 

1.2 mg/kg organic selenium, compared to the control 

group. Likewise, [14] found that feeding heat-

stressed rabbits with 25 mg/kg organic selenium 

improved total protein and globulin concentrations, 

while reducing serum cholesterol levels. serum total 

protein, and globulin concentration significant 

increase while reduce albumin concentration with 

supplemented 0.1 mg Se-algae in rabbit diets and 

also significantly (P<0.0001) reduced total 

cholesterol under high ambient temperature summer 

season. 

Economic Efficiency 

Economic efficiency results illustrated in Table 

(5) showed that the lowest total feed cost was noticed 

with T3 and T2. Economic efficiency was the highest 

for T3 (1.0419) followed by that T2 and relative 

economic efficiency was improved with 

supplemented T3 and T2 (124.73and 120.19).[19] 

indicated that 0.3 g selenium yeast/ kg diet in broiler 

chicken diets achieved  the. best economic efficiency 

and higher relative economic efficiency. 

Conclusion 

In summary, supplementing the diets of growing 

New Zealand White rabbits with selenomethionine or 

nano-selenium at 0.3 mg/kg significantly improved 

growth performance, weight gain, feed This study 

didn't receive any funding support feed conversion 

ratios, carcass traits, several blood parameters, and 

economic efficiency. 
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TABLE 1.  Ingredients and chemical composition of experimental diets 

Items           T1 T2 T3 

Clover hay 30.00 30.00 30.00 

Barley 10.56 10.56 10.56 

Wheat bran 20.54 20.54 20.54 

Yellow corn 15.32 15.32 15.32 

Soybean meal (44% CP) 15.64 15.64 15.64 

Vit,₰Min.* 0.30 0.30 0.30 

NaHCO₃  (sodium bicarbonate) 1.10 1.10 1.10 

Sodium Chloride (NaCl) 0.32 0.32 0.32 

Di-calcium phosphate 1.84 1.84 1.84 

Limestone 1.10 1.10 1.10 

DL-Methionine 0.28 0.28 0.28 

Molasses 3.00 3.00 3.00 

Total 100 100 100 

Organic-selenium _ 0.3 _ 

Nano-selenium _ _ 0.3 

OM% 94.44 94.44 94.44 

CP% 16.51 16.51 16.51 

CF% 13.49 13.49 13.49 

EE% 3.43 3.43 3.43 

NFE% 60.01 60.01 60.01 

Ash% 6.56 6.56 6.56 

DE( kcal/kg) 2508.9 2508.9 2508.9 

NDF 36.87 36.87 36.87 

ADF 20.75 20.75 20.75 

ADL 4.32 4.32 4.32 

Each kg of premix contained 100 mg vitamin E, 10 mg vitamin B1, 20 mg vitamin B2, 400,000 IU vitamin A, 100,000 IU vitamin D, 30 g 

Calcium, 12 g phosphorus, 40 g Na, 1000 mg Cu, 60 mg I, 60 mg Co, 11 g mg, 2000 mg Manganese, 2000 mg Zn, 3000 mg Fe. T2: 0.3 

mg/kg  organic selenium, T3: 0.3 mg/kg nano-selenium. NDF: Neutral Detergent Fiber, ADF :Acid Detergent Fiber, ADL :Acid Detergent 
Lignin . 

 

TABLE 2. Growth performance of growing rabbits fed experimental diets 

Items           T1 T2 T3 Polled SE    P. value 

Final body weight(g) 2143.33 b 2256.67 a 2263.33 a 17.32 0.014 

Daily body weight gain(g) 24.92b 27.05a 27.03a 0.42 0.0268 

Daily feed intake (g) 109.66b 111.33ab 112.0a 0.63 0.096 

Feed conversion ratio (g 

feed/body g gain) 
4.40a 4.12b 4.14b 0.05 0.028 

a and b mean within some rows with differing superscript are significantly differ (P˂0.05). T1: control, T2: 0.3 mg/kg selenomithionine, T3: 

0.3 mg/kg nano-selenium. 

 

TABLE 3. Carcass traits of growing rabbits fed experimental diets. 

     Items T1 T2 T3 Polled SE P. value 

Dressing (%) 56.91 b 59.52 a 60.72 a 0.381 0.0011 

Heart, % 0.97a 0.90a 0.90a 0.01856 O.5477 

Liver, % 3.31a 3.17  a 3.35a 0.0358 0.2019 

Kidneys ,% 0.273a 0.265a 0.273a 0.0026 0.1459 

Edible giblets,% 4.55a 4.33b 4.52a 0.0489 0.449 

a and b mean within some rows with differing superscript are significantly differ (P˂0.05). T1: control, T2: 0.3 mg/kg 

selenomithionine, T3: 0.3 mg/kg nano-selenium. 
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TABLE 4. Blood constituents of growing rabbits fed experimental diets. 

Items T1 T2 T3 Polled SE P. value 

Total protein 

(g/dL) 
6.07 b 6.23 a 6.33 a 0.05 0.0194 

Albumin 

(g/dl) 
3.30 3.37 3.33 0.05 0.7023 

Globulin 

(g/dl) 
2.77 b 2.86 ab 3.00 a 0.04 0.024 

A/G ratio 1.19 1.18 1.11 3.20 0.2519 

AST 

(mg/dl) 
40.33 b 40.42 b 40.72 a 0.04 0.0008 

ALT 

(mg/dl) 
14.19 13.97 14.13 0.11 0.3685 

Total cholesterol 

(mg/l) 
72.00 71.67 72.00 0.69 0.1068 

a and b mean within some rows with differing superscript are significantly differ (P˂0.05). T1: control, T2: 0.3 mg/kg selenomithionine, T3: 

0.3 mg/kg nano-selenium 

 

TABLE 5. Economic Efficiency of growing rabbits fed experimental diets.\ 

     Items T1 T2 T3 

Total average weight gain (g) 1.396 1.515 1.514 

Selling price/rabbit (LE) (A) 139.60 151.50 151.40 

Total feed intake 5.536 5.510 5.398 

Price/kg feed(LE) 13.74 13.74 13.74 

Total feed cost/rabbit (LE) (B) 76.06 75.70 74.16 

Net revenue(LE)1 63.54 75.80 77.24 

Economicefficiency2 0.8353 1.0039 1.0419 

Relative Econ. Eff.3 100 120.19 124.73 

       Price of 1 kg live body weight =100 LE (1) Net revenue = A – B. (2) Economic efficiency = (A-B/B). (3) Relative Economic 
       Efficiency. 
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هضاف لها  الأبُض الوغذاة علً علائق النُىسَلانذي للأرانب هقارنت أداء النوى

  السُلُنُىم هن هختلفتأنىاع 

الونُلاوي فؤاد أحوذ محمد
1

العلُوٍ رفاعٍ رنذا˓  
1

هُكل الله عبذ حسُن سحز ˓ 
2

 هجذٌ فزَذ هنً˓  

رستن
2

سلاهت عطُت وولاء 
3

 

1
 ، انجيشة، يصز.جايعت انماْزة، كهيت انشراعت ،لسى الإَخاج انحيٕاَي

 ، انجيشة، يصز.، جايعت انماْزةالأفزيميت انذراساثكهيت ، انطبيعيت انًٕارد لسى 2

 ، انجيشة، يصز.يزكش انبحٕد انشراعيت، يعٓذ بجٕد الإَخاج انحيٕاَي 3

 

 الولخص

انًُٕ  عهٗعهيمت  كجى/يجى 0.3 بًعذل سيهُيٕو ٔانُإَ انعضٕٖ انسيهُيٕوإضافت  حأثيز حمييى ٗنإ انذراست ْذِْذفج 

ٔيبهغ ، أسابيع 6 عًز أرَب 45 إسخخذاو حى .ُيٕسيلاَذٖ الأبيضانخصائص انذبيحت ٔبعض خصائص انذو فٗ الاراَب 

 يكزاراث نكم يجًٕعت 3يجًٕعت يع  نكم أرَب 15 يجاييع ثلاد انٗ عشٕائيا ٔٔسعج 4.41g±746.1يخٕسط ٔسَٓا 

يجًٕعت حغذث عهٗ انعهيمت  ˓(T1) انسيهُيٕوإضافت  بذٌٔ كُخزٔل يجًٕعت الأٔنٗ انعهيمت: حغذيت انًجًٕعاث كًا يهٗ حى

 انُإَإضافت يجًٕعت حغذث عهٗ انعهيمت انكُخزٔل يع  ˓كجى /يجى0.3 يعذل (T2)انعضٕٖ انسيهُيٕوإضافت انكُخزٔل يع 

أظٓزث انُخائج أٌ انٕسٌ انُٓائي ٔانشيادة انٕسَيت  .أسابيع 8 نًذة انخجزبت إسخًزث كجى/يجى0.3 بًعذل (T3)انسيهُيٕو

سيهُيٕو يمارَت بًجًٕعت انكُخزٔل كًا  ٔانُإَ انعضٕٖ انسيهُيٕوانيٕييت كاَخا أعهٗ بشكم يهحٕظ فٗ الأراَب انخٗ حهمج 

إضافت  يعكفاءة انخحٕيم انغذائي أفضم  كاَج كذنكانسيهيُيٕو إضافت الأجشاء انًأكٕنت يع  ٔٔسٌ انخصافٗ ححسُج َسبت

 ALT انجهيبٕنيٍ انٗ الأنبيٕييٍ َٔسبت الانبيٕييٍ بانُسبت نًسخٕياثأيا  أفضم َسبيا انُإَ كاٌإضافت ٔنكٍ  . انسيهُيٕو

 انجهبيٕنيٍ  انكهٗ يسخٕياث انبزٔحيٍ  حيٍ حأثزث بشكم يهحٕظ يعُٕيت فٗٔانكزاحُيٍ فهى حظٓز فزٔق  انكهٗ ٔانكٕنيسخزٔل

ٔ AST بانكُخزٔل يمارَت انعضٕٖ انسيهُيٕو ّيهي سيهُيٕو انُإَإضافت ب ألخصاديت كفاءة أعهٗ نٕحع ٔلذ بًصادر انسيهُيٕو. 

فٗ علائك الأراَب حسٍ يٍ الأداء الأَخاجٗ ٔصفاث انذبيجت   انُإَ أٔانعضٕٖ انسيهُيٕوإضافت  ٌأ أشارث انُخائج ٳنٗ

 انٗ ححسيٍ انكفاءة الألخصاديتضافت بالإٔخصائص انذو نلأراَب انُيٕسلاَذٖ  الأبيض 

 .ُيٕسيلاَذٖ الأبيض الأداء الأَخاجٗانسيهُيٕو الاراَب  انُإَ, انعضٕٖ انسيهُيٕو الكلواث الذالت:


