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Abstract

Background: The main objective of this work aimed to investigate the impact of incorporation apricot seed kernel
(ASK) in rabbit rations on their digestion coefficients, nutritive values, performance, carcass characteristics, and blood
constituents (hematology and biochemistry).

Method: Forty-five New Zealand White (NZW) rabbits aged 5–6 weeks (730 ± 23 g) were divided into five groups (9
rabbit in each group) for 72 days. The first experimental ration considered the control (R1) that not contained
apricot seed kernel (0% ASK). The 2nd, 3rd, 4th, and 5th experimental rations contained 0.75, 1.5, 3, and 4.5 % for R2,
R3, R4, and R5, respectively.

Results: ASK had no significant effect on the nutrient digestibility except for EE and nutritive values. Incorporating
ASK at different levels significantly (P < 0.05) increased average daily gain (ADG) and feed conversion ASK at
different levels had no effect on both digestive tract and head weights, while giblets and carcass weights were
increased (P < 0.05) compared to the control (R1). Rations contained ASK with level 0.75, 1.5, and 3% were
significantly (P < 0.05) increased crude protein content of best 9th, 10th, and 11th ribs. Meanwhile, R2, R3, and R4
significantly (P < 0.05) decreased ether extract content of best 9th, 10th, and 11th ribs. Inclusion ASK had no
significant difference on red blood cell count (RBCs), white blood cell count (WBCs), packed cell volume
percentages (PCV), hemoglobin concentration, mean corpuscular volume (MCV), mean corpuscular hemoglobin
(MCH), and mean corpuscular hemoglobin concentration (MCHC). However, levels of ASK (0.75, 1.5 and 3%) were
significantly (P < 0.05) decreased eosinophils. Both basophiles and lymphocytes counts were significantly (P < 0.05)
increased with ASK (R4). ASK had no significant effect on total protein, albumin, ALT, total cholesterol, triglycerides,
urea, and creatinine. Meanwhile, rabbits received ration contained 4.5% ASK (R5) significantly (P < 0.05) increased
total globulins and AST contents.

Conclusion: From the data obtained and under the same condition for this study, it can be concluded that, apricot
seed kernel can be used safety as an alternative source of protein used to rates reach up to 4.5% without adverse
effects on growth rates, feed consumption, digestion coefficients, nutritive values, carcass characteristics, and blood
constituents.
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Background
Apricot (Prunus armeniaca L.) has an important place
in human nutrition and is classified as one of the Prunus
species, family Rosaceae, group Rosales. It can be used
as fresh, dried, or processed fruit (Yıldız 1994).
Apricot is mostly grown many Mediterranean coun-

tries including Eygpt, Pakistan, Russia, and the USA.
World production of fresh apricot ranged from 2.2 to
2.7 million tons per year (Baquar 1989; Fazlin et al.
2002; Hussain et al. 2011).
In Egypt, about 3931 acres are cultivated with apricot

orchards producing 15,724 tons of apricot fruits. The pit
constitutes 15–16% of the whole fruit (Sarhan 1970; Hal-
labo et al. 1977). However, the kernel represents from 31
to 38% of the pit (Dhar and Chavhan 1963; Sarhan 1970;
Filsoof et al. 1976; Hallabo et al. 1977; Abd El-Aal et al.,
1986a, b).
Apricot and its kernel have many effects including

antioxidant (especially β-caroten) effects, antiathero-
sclerosan, antianginal, anticancer, antiaging, antipara-
sitic, cardio/hepato/renoprotective. In addition, it has
also sedative, antispasmotic, antisestradial antimicrobial,
antimutagenic, antitussive, antiinflammatory, antinoci-
ceptive, and enzyme inhibitory effects and various min-
erals (especially K, Fe, Mg, P, and Se) and vitamins (A,
C, and E). It is a rich fiber source (Raj et al. 2012; Minai-
yan et al. 2014; Sharma et al. 2014).
Previous researchers have pointed out that there is

an important proportion of 50% oil in Egyptian apri-
cot kernels (Abd El-Aal et al., 1986a, b). Meanwhile,
Indian varieties are containing 44% oil as found by
Joshi et al. (1986). On the other hand, Salem and
Salem (1973) and Hallabo et al. (1977) noted that
apricot seed kernels contained oil which varied from
49.93 to 53.17%.
Apricot kernel flour rich in many amino acids such as

arginine, aspartic acid, phenylalanine, valine, methionine,
threonine, and glutamic acid (Kamel and Kakuda 1992).
Its oil is rich in unsaturated fatty acids, especially oleic
(31–80%) and linoleic (6.–-51%) acids, is also a good
source of α-tocopherol, and in addition contains high
levels of potassium and magnesium minerals and B
group vitamins (Lazos 1991). Also, Gezer et al. (2011)
noted that apricot kernels contained high amounts Ca,
K, Na, and P.
Large amounts of fruit seeds are discarded yearly at

processing plants, causing a disposal problem (Gezer
et al. 2011). So both oil and meal from these fruit seeds
must be utilized (Kamel and Kakuda 1992).
The main objective of this work aimed to investigate

the impact of incorporating apricot seed kernel in rabbit
rations on their digestion coefficients, nutritive values,
performance, carcass characteristics, and blood constitu-
ents (hematology and biochemistry).

Methods
This work was carried out at the Research and Produc-
tion Station located in El-Emam Malik Village, El-
Bostan, West of Nubaria, and at the laboratories of Ani-
mal Production and Parasitology and Animal Diseases
Departments, National Research Centre, 33 El Bohouth
Street, Dokki, Cairo, Egypt.

Animals and feeds
Forty-five New Zealand White (NZW) rabbits aged 5–6
weeks with an average body weight of 730 ± 23 g were
randomly divided into five equal experimental groups (9
rabbits in each group).
Three replicates of each treatments composed of three

rabbits were housed together in galvanized wire cages
(50 × 50 × 45 cm) and provided with stainless steel nip-
ples for drinking and feeders allowing recording feed in-
take during the feeding trial that lasted for 72 days.
All experimental group rabbits were kept under the

same managerial conditions and rations were offered,
which were pellets with a diameter of 4 mm.
Five experimental pelleted rations were formulated to

cover the nutrient requirements for rabbits according to
NRC (1977).
The first ration was considered control (R1) and con-

tained no apricot seed kernel (0% ASK). The 2nd, 3rd,
4th, and 5th experimental rations contained levels of
ASK 0.75, 1.5, 3, and 4.5% respectively. Rations and
water were offered ad libitum.

Digestibility trials
At the last 2 weeks of the experimental period, all rabbits
were used in digestibility trials over period of 7 days to
determine the nutrient digestibility and nutritive values
of the tested rations. Feces were daily collected quantita-
tively. Feed intake of experimental rations and weight of
feces were daily recorded. Representative samples were
dried at 60 °C for 48 h, ground, and stored for later
chemical analysis. The nutritive values expressed as total
digestible nutrients (TDN) and digestible crude protein
(DCP) of experimental rations that calculated using clas-
sic method as described by Abou-Raya (1967).

Carcass traits
At the end of the experimental period, three representa-
tive rabbits from each treatment were randomly chosen
and fasted for 12 h before slaughtering according to
Blasco et al. (1993) to determine the carcass measure-
ments. Edible offal per gram (heart, liver, testes, kidneys,
lungs, and spleen) and head were weighed and added to
warm carcass weight. The 9th, 10th, and 11th ribs were
frozen in polyethylene bags for later chemical analysis.
The ribs of samples were dried at 60 °C for 48 h.
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Analytical procedures
Chemical analysis of ASK, experimental rations, and
feces were analyzed as described by AOAC (2005)
methods. on the other hand, the air-dried samples of
best 9th, 10th, and 11th ribs were analyzed for DM, EE,
and ash according to the AOAC (2005) methods, while
crude protein (CP) percentage was calculated by differ-
ence as recommended by (O’Mary et al. 1979) according
to the following equation: CP content on DM basis =
100 − (Ether extract + ash).

Blood parameters
Two blood samples were collected from ear vein punc-
ture from five rabbits from each group. The first blood
sample was collected into an EDTA and was used for
hematological evaluations. The second blood sample was
centrifuged and the serum separation. Serum samples
were stored at − 20 °C until further biochemical analyses.

Hematological investigations
Hemogram of collected blood samples was described by
Weiss and Wardrop (2010). It included the red blood cell
count (RBCs), packed cell volume (PCV), hemoglobin (Hb)
concentration according to (Bunn 2011; Elghetany and
Banki 2011), and calculated red blood indices [mean cor-
puscular volume (MCV), mean corpuscular hemoglobin
(MCH), mean corpuscular hemoglobin concentration
(MCHC), total leukocyte counts (TLC), and differential
leukocyte counts].

Serum biochemical studies
It was earlier mentioned that the blood samples were
collected through vein puncture; blood sample was
placed in a plain centrifuge tube for serum separation.
Serum samples were stored at − 20 °C until further bio-
chemical analyses of total proteins (Henary et al. 1974),
albumin (Doumas et al. 1971), total cholesterol (Allain
et al. 1974), triglycerides (Fossati and Prencipe 1982), ac-
tivities of aminotransferases (AST and ALT) (Reitman
and Frankel 1957), urea according to (Patton and
Crouch 1977), and creatinine according to (Husdan
1968). Serum globulins were determined by subtracting
the value of serum albumin from the value of serum
total proteins, also A/G ratio was calculated. Commer-
cial diagnostic kits from Biomerieux, France, and Qui-
mica Clinica Aplicada (QCA), Amposta, Spain, were
used for assay of serum biochemical parameters.

Statistical analysis
Data on feed intake, live body weight, feed conversion,
nutrient digestibility, carcass data, and blood constitu-
ents were subjected to one-way analysis of variance
using to SPSS (2008). Duncan’s multiple range test
(Duncan 1955) was used to separate means when the

dietary treatment effect was significant according to the
following model:

Yij ¼ μþ Ti þ eij Where : Yij ¼ observation: μ
¼ overall mean:

Ti = effect of experimental rations for i = 1–5; 1 =
control ration contained 0% ASK, 2 = ration contained
0.75% ASK, 3 = ration contained 1.50% ASK, 4 = ration
contained 3.00% ASK, and 5 = ration contained 4.50%
ASK.
eij = the experimental error.

Results
Experimental rations
Composition and chemical analysis
Data of chemical analysis of experimental rations that il-
lustrated in Table 1 showed that all the experimental ra-
tions were iso-nitrogenous (17.47 to 17.60% CP) but
differ in EE contents that increased gradually with the
increasing levels of incorporation of ASK in the rations.
The corresponding value of EE ranged from 2.94 to
4.89% among the fifth tested rations and that due to in-
creasing content of EE in ASK that reached to 50% or
more.

Digestion coefficients and nutritive values
As shown in Table 2 except for EE digestibility, re-
placing soybean meal by ASK had no significant effect
on the other nutrient digestibility and nutritive values.
The best EE digestibility was realized when ASK 3%
(R4), with the corresponding value of EE digestibility of
(81.54%).

Growth performance
Table 3 showed that incorporating ASK at different
levels increased (P < 0.05) average daily gain (ADG), by
21.94%, 25.48%, 14.98%, and 19.87% for R2, R3, R4, and
R5, respectively .The best ADG was observed when rab-
bits received ration with 1.5% ASK (R3). On the other
hand, dry matter intake (DMI) was not affected by ASK;
meanwhile, R5 by ASK (4.5%) significantly (P < 0.05) de-
creased DMI by 2.5% compared to control (Table 3).
The feed conversion significantly (P < 0.05) improved
with inclusion ASK at different levels. The best feed con-
version occurred when rabbits fed ration with 1.5% ASK
as compared control group.

Carcass characteristics
Results presented in Table 4 Showed that ASK at differ-
ent levels had no effect on both digestive tract weight
that ranged from 320 to 354 g among different groups
and head weight that ranged from 133 to 146 g. On the
other hand, giblets and carcass weight were increased (P
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Table 1 Composition and chemical analysis of ASK and experimental rations

Item Apricot
seed
kernels
(ASK)

Experimental rations

R1 R2 R3 R4 R5

0% ASK 0.75% ASK 1.5% ASK 3% ASK 4.5% ASK

1. Composition (kg/ton)

Apricot seed kernels – 7.50 15 30 45

Yellow corn 200 200 200 200 200

Soybean meal 150 147.5 145 135 130

Wheat bran 250 245 240 235 225

Barley grain 70 70 70 70 70

Berseem hay 300 300 300 300 300

Di-calcium 10 10 10 10 10

Limestone 10 10 10 10 10

Sodium chloride 5 5 5 5 5

Vit. and Min. mixture 3 3 3 3 3

D-L-Methionine 1 1 1 1 1

Anti-fungi 1 1 1 1 1

2. Chemical analysis

Moisture 5.50 9.54 9.51 9.46 9.39 9.32

Chemical analysis (%) on DM basis

Organic matter (OM) 97.06 90.55 90.56 90.57 90.61 90.66

Crude protein (CP) 27.05 17.55 17.57 17.60 17.47 17.52

Crude fiber (CF) 15.25 11.08 11.14 11.21 11.35 11.48

Ether extract (EE) 46.60 2.94 3.26 3.59 4.24 4.89

Nitrogen-free extract (NFE) 8.16 58.98 58.59 58.17 57.55 56.77

Ash 2.94 9.45 9.44 9.43 9.39 9.34

Gross energy (kcal/kg DM)*
6880

4175 4193 4211 4245 4282

ASK apricot seed kernels
*Gross energy (kcal/kg DM) was calculated (Blaxter 1968)

Table 2 Digestion coefficients and nutritive values of the experimental groups

Item Experimental rations SEM

R1 R2 R3 R4 R5

0% ASK 0.75% ASK 1.5% ASK 3% ASK 4.5% ASK

Nutrient digestibilities of, %

Dry matter (DM) 75.85 76.00 74.91 75.21 71.89 1.22

Organic matter (OM) 75.40 75.82 74.05 75.34 72.15 1.20

Crude protein (CP) 77.93 74.62 76.80 77.26 78.47 1.55

Crude fiber (CF) 35.14 37.41 30.59 34.56 28.62 3.18

Ether extract (EE) 77.77ab 78.91ab 70.92b 81.54a 78.15ab 1.56

Nitrogen-free extract (NFE) 82.09 83.31 81.78 82.35 78.50 0.93

Nutritive values (%)

Total digestible nutrient (TDN) 71.14 71.88 70.25 72.59 70.19 1.11

Digestible crude protein (DCP) 13.68 13.11 13.52 13.50 13.75 0.34
a,bMeans in the same row having different superscripts differ significantly (P < 0.05)
SEM standard error of mean, ASK apricot seed kernels
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< 0.05). Also, results obtained mentioned that R2 and R3

in significantly increased dressing percentages compar-
ing to control (R1); meanwhile, dressing percentages for
R4 and R5 in significantly decreased compared to control
(R1).
Also, as shown in Table 4 the chemical analysis of best

9th, 10th, and 11th ribs cleared that replacing 5, 10, and
20% of soybean meal by ASK significantly (P < 0.05) in-
creased crude protein content of best 9th, 10th, and

11th ribs, however, replacing 30% caused in significant
increase in crude protein. Treatments (R2, R3, and R4)
significantly (P < 0.05) decreased ether extract content
of best 9th, 10th, and 11th ribs.

Hematological findings
As shown in Table 5, addition of ASK in rabbit rations
had insignificant increase in red blood cell count (RBCs)
and hemoglobin concentration. There were no

Table 3 Growth performance of the experimental groups

Item Experimental rations SEM

R1 R2 R3 R4 R5

0% ASK 0.75% ASK 1.5% ASK 3% ASK 4.5% ASK

Live body weight, g

Rabbits number 9 9 9 9 9 –

Initial weight (g) 730 733 731 728 726 22.76

Final weight (FW, g) 2335b 2690a 2745a 2573ab 2650a 43.74

Total body weight gain (TBWG, g) 1605b 1957a 2014a 1845ab 1924a 48.09

Experimental duration period 72 days

Average daily gain (ADG, g/day) 22.29b 27.18a 27.97a 25.63ab 26.72a 0.67

Dry matter intake (DMI), g 95.07ab 94.95ab 95.98a 94.08bc 92.69c 0.31

Feed conversion (g intake/g gain) 4.27d 3.49b 3.43a 3.67c 3.47ab 0.06
a,b,c,dMeans in the same row having different superscripts differ significantly (P < 0.05)
SEM standard error of mean, ASK apricot seed kernels

Table 4 Carcass characteristics of the experimental groups

Item Experimental rations SEM

R1 R2 R3 R4 R5

0% ASK 0.75% ASK 1.5% ASK 3% ASK 4.5% ASK

Slaughter weight (SW), g 2299b 2796a 2266b 2558ab 2477ab 73.87

Total external offal, g 549b 708a 547b 655ab 616ab 24.48

Digestive tract, g 325 334 320 327 354 19.57

Head, g 134 145 133 146 141 3.14

Total internal offal (giblets), g 85b 109a 95ab 113a 99ab 3.83

Carcass weight (CW1), g 1206b 1500a 1219b 1317ab 1267b 38.84

Carcass weight (CW2), g 1425b 1754a 1447b 1576ab 1507b 42.90

Dressing percentages (DP1), % 52.46 53.65 53.80 51.49 51.15 0.47

Dressing percentages (DP2), % 61.98 62.73 63.86 61.61 60.84 0.49

Chemical analysis of best 9th, 10th, and 11th ribs

Moisture
34.81

33.08 32.39 44.90 35.64 2.02

Chemical analysis on DM basis

Crude protein (CP) 57.32c 63.52ab 64.85a 62.42b 59.44c 0.79

Ether extract (EE) 35.04a 28.68bc 26.53c 30.19b 33.27a 0.87

Ash 7.64b 7.80b 8.62a 7.39b 7.29b 0.16
a,bMeans in the same row having different superscripts differ significantly (P < 0.05)
SEM standard error of mean, Total external offal fur, legs, ears, tail and blood, CW1 without head and edible offal, CW2 head and edible offal (liver, heart, kidneys,
lungs, testes, and spleen), DP1 CW1/SW, DP2 dressing percentages calculated as (CW2/SW), ASK apricot seed kernels
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significant changes in packed cell volume percentages
(PCV), mean corpuscular volume (MCV), mean corpus-
cular hemoglobin (MCH), mean corpuscular hemoglobin
concentration (MCHC), white blood cell count (WBCs),
and neutrophils count. While there was a marked insig-
nificantly increasing in eosinophils count when rabbits
fed ration R3. However, the other three levels of ASK
0.75, 3, and 4.5%, was significantly (P < 0.05) decrease
eosinophils count. The present result revealed that both
basophils and lymphocytes counts were significantly (P <
0.05) increased only with 3% ASK (R4), while monocytes
count insignificantly increased with the increasing level

of 3% replacement (R4) and decreased with 4.5% ASK
(R5) comparing with the control (R1).

Serum Biochemical Changes
Data of serum biochemical changes that presented in
Table 6 showed that the levels of ASK 0.75, 1.5, 3, and
4.5% had no significant effect on total protein, albumin,
alanine aminotransferase (ALT), total cholesterol, tri-
glycerides, urea, and creatinine. Only, rabbits which re-
ceived ration ASK 4.5% (R5) had significantly (P < 0.05)
increased total globulins and aspartate aminotranseferase
(AST) contents. For albumin, globulin ratio significantly

Table 5 Hemogram of the experimental groups of rabbits received ASK for 72 days

Item Experimental rations SEM

R1 R2 R3 R4 R5

0% ASK 0.75% ASK 1.5% ASK 3% ASK 4.5% ASK

Red blood cell count, (RBCs) (× 106/μl) 6.88 7.15 7.26 7.39 7.44 0.16

White blood cell count, (WBCs) (× 106/μl) 9.20 8.75 8.62 8.28 7.78 0.29

Packed cell volume, (PCV) (%) 46.00 45.33 44.00 43.33 42.00 0.79

Hemoglobin concentration (g/dl) 13.79 14.86 15.04 14.17 14.22 0.27

Mean corpuscular volume, (MCV) (fl) 68.89 61.69 56.06 64.73 59.21 2.04

Mean corpuscular hemoglobin (MCH) (pg) 20.57 20.13 19.47 20.15 20.13 0.64

MCHC (g/dl) 30.20 32.83 34.35 31.40 33.94 0.95

Neutrophils (× 103/μL) 4.70 4.46 4.48 4.47 4.23 0.17

Eosinophils (× 103/μl) 0.52a 0.25b 0.67a 0.18b 0.14b 0.06

Basophils (× 103/μl) 0.11b 0.08b 0.08b 0.21a 0.11b 0.01

Lymphocytes (× 103/μl) 3.10b 2.94b 2.45b 4.00a 2.50b 0.24

Monocytes (× 103/μl) 0.78ab 1.01a 0.93a 0.89a 0.51b 0.06
a,bMeans in the same row having different superscripts differ significantly (P < 0.05)
SEM standard error of mean, ASK apricot seed kernels, MCHC mean corpuscular hemoglobin concentration

Table 6 Serum biochemical changes of the experimental groups

Item Experimental rations SEM

R1 R2 R3 R4 R5

0% ASK 0.75% ASK 1.5% ASK 3% ASK 4.5% ASK

Total proteins (g/dl) 6.38 6.79 6.88 6.39 6.86 0.11

Albumin (g/dl) 3.69 3.90 4.07 3.79 3.58 0.08

Total globulins (g/dl) 2.69b 2.89ab 2.81ab 2.60b 3.28a 0.09

A/G ratio 1.40a 1.35a 1.45a 1.46a 1.09b 0.05

ALT (U/l) 37.68 39.81 39.17 40.08 40.95 0.71

AST (U/l) 23.01b 25.01b 26.13ab 28.09ab 30.65a 0.94

Total cholesterol (mg/dl) 107.6 109.1 111. 7 115.7 118.8 5.30

Triglycerides (mg/dl) 79.09 80.74 82.34 85.04 87.32 3.37

Urea (mg/dl) 44.81 48.03 51.81 54.25 56.59 2.68

Creatinine (mg/dl) 1.18 1.23 1.27 1.29 1.32 0.04
a,bMeans in the same row having different superscripts differ significantly (P < 0.05)
SEM standard error of mean, ALT alanine aminotransferase or (GPT), AST aspartate aminotranseferase or (GOT), ASK apricot seed kernels

Omer et al. Bulletin of the National Research Centre           (2020) 44:37 Page 6 of 9



(P < 0.05) decreased in the rabbits fed with ration 4.5%
ASK (R5).

Discussion
The chemical analysis of ASK and experimental rations
were in agreement with those found by Salem and Salem
(1973), Abd El-Aal et al. (1986a, b), and Beyer and Melton
(1990) who noted that Egyptian Amar, sweet and bitter
apricot kernels contain 50.9, 53.17 and 55.96% EE, re-
spectively. On the other hand, CF, NFE, and ash contents
were in the same values for the experimental rations.
The present results of digestion coefficients and nutri-

tive values of the experimental group, i.e., in agreement
with those found by Fanimo et al. (2003) who noted that
there were no differences in the nutrient digestibility of
CP, EE, and NFE of the growing rabbits fed diets with
10, 20, or 30% cashew apple waste. Meanwhile, apparent
digestibility of CF significantly decreased (P < 0.05) with
increase in the level of CAW in the diets.
Data obtained of growth performance show in Table 3

increased (P < 0.05) average daily gain, not affected on
dry matter intake (DMI), and improved their feed. These
results are in agreement with those obtained by Garreau
et al. (2013) who noted that ADG from day 35–49 does
not differ between diets, due to the low correlation be-
tween the weight at weaning and the speed of growth.
Growth at days 49, 63, and 77 was not affected by any of
the incorporation rates of the apricot kernel cake in the
diets and also dependent on weight at weaning, which is
linked to the mothers’ diets (Ouhayoun and Dalle 1996)
and the breed itself (Ouyed 2009). Also, Mennani et al.
(2017) showed that daily intakes are significantly differ-
ent and decrease in proportion to the incorporation
rates of kernel seed meal. This could be due to the inter-
action of the fiber from the apricot kernel meal, as indi-
cated by De Blas and Carabano (1996) for various agro-
industrial by-products used in rabbit feed.
The results of carcass characteristics presented in Table

4 are in disagreement with those reported by Mennani
et al. (2017) who noted incorporation rates of apricot ker-
nel meal found to be higher in the New Zealand breed is
inversely proportional to the lipid content of the meat of
rabbits; in addition they noted that it has no effect on the
carcass characteristics, which could be explained by the
low substitution rate of apricot seed meal by-products,
with a yield at slaughter of 66%, which remains below the
range proposed by Berchiche and Lebas (1994) who found
that it was recorded among 58–60%.
Data of hematological findings that obtained in Table

5 was agreed with Yılmaz (2018), who reported that sun-
dried organic apricot (SDOA) consumption showed
beneficial effects on red blood cells (RBC), hemoglobin
(Hb), and hematocrit (HCT) and emphasized that the re-
sults may have significance for therapy, preservation,

and/or eradication of some types of anemia. On the
other hand, there were no significant changes in packed
cell volume percentages (PCV), mean corpuscular volume
(MCV), mean corpuscular hemoglobin (MCH), mean cor-
puscular hemoglobin concentration (MCHC), and white
blood cell count (WBCs). On the other hand, dietary
treatments had no significant effect on neutrophil count,
while there was a marked insignificant increase in eosino-
phil count when rabbits were fed ration R3. However, the
other three levels of 0.75, 3, and 4.5% ASK were signifi-
cantly (P < 0.05) decreased eosinophil count; in addition,
the present result mentioned that both basophils and lym-
phocytes counts were significantly (P < 0.05) increased
only with 3% ASK (R4), while monocytes count insignifi-
cantly increased with the increasing level of replacement
up to 20% (R4) and decreased with 4.5% ASK (R5) com-
pared with the control (R1). Although most results of
hemogram were within the normal values of the results
obtained by Weiss and Wardrop (2010), which indicated
that rabbits fed rations containing ASK may induce
slightly adverse effects on bone marrow, the fluctuations
among the groups and periods are relatively close with the
results of Zhang et al. (2009), Petterino and Argentino-
Storino (2006), and Ismet Yılmaz (2012). Also, the varia-
tions in the hematological parameters are related to hous-
ing, breeding, age, weight, and gender of the animals. And
also, it is reported by researches that an 8% protein level
in the diet of laboratory animals, either for a short or a
long period, does not alter some hematological parameters
(Yılmaz 2012).
Data of serum biochemical changes that are presented

in Table 6 agree with Firdaws et al. (2018) who reported
that the apricot kernel improves the functional status of
the liver by preventing an increase in the liver function
marker enzyme activity induced by CCl4. Inclusion of
7% apricot kernel oil in rate diets has no significant ef-
fect on total cholesterol, triglycerides, high-density lipo-
protein (HDL), and low-density lipoprotein (LDL)
concentrations (Kutlu et al. 2009).

Conclusion
From the results obtained in this study, it can be men-
tioned that apricot seed kernel can be used safely as an
alternative source of protein and used at rates reaching
4.5% without adverse effects on growth rates, feed con-
sumption, digestion coefficients, nutritive values, carcass
characteristics, blood constituents, liver function, and
lipid profile. In addition, it improves the feed conversion
as well as the chemical composition of the meat.
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