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ABSTRACT

Objective was to investigate supplying goats by bee bread (BB) such as natural hive pellets or extract
to improve reproductive and productive performance. A total number of 24 goats were used. They were divided
into three groups as A, B and C then, BB offered at levels of 0, 4 g and 5.0 ml daily / head, respectively.
Reproductive parameters and oestrus resumption were investigated. Also, productive performance such as
suckling and peak lactation were determined. The blood parameters were analyzed. Finely, correlation
coefficient among feeding and some reproductive and productive procedures were explained. The results
indicated that B or C goats had higher (P<0.05) and similar LBW, BCS and BMI than A goats. The
reproductive parameters were better in B and C goats than A goats. The B and C goats have shorter (P<0.05)
days of estrus and longer (P<0.05) estrus time duration than A goats. Milk yield during suckling and peak of
lactation were significantly (P<0.05) higher in B and C goats than A goats. The glucose, total protein, globulin,
HDL were significantly (P<0.05) higher in B and C goats than A goats. However, the total lipids, albumin,
triglycerides, cholesterol, LDL, AST, ALT and creatinine, in B and C goats were lower (P<0.05) than A goats.
The positive correlation coefficient was observed among BB feeding and some reproductive and productive.

Conclusion, BB pellets or solution able to improve reproductive and productive performance of goats.

Keywords: bee bread, reproductive, productive of goats.

INTRODUCTION

During the last few years, studies attempt to find some
natural diet sources with high nutritional value with potential
of health promotion, reduction of illnesses. The scientific
researches pay more attention to apiculture bee products
namely pollen, honey, bee bread, propolis and royal jelly.
Nowadays, these products are considered functional diets,
which increase nutritional value and have positive manner to
reproductive or productive performances in livestock. It is
well known that bee bread (BB) is a product of the hive
obtained from pollen collected by bees, to which they added
honey and digestive enzymes and subsequently stored in the
combs, starting a lactic fermentation (Ivanisova et al., 2015).
The lactic acid fermentation of BB has higher nutritional value
and better digestibility than bee pollen, because of the
fermentation process the walls of pollen cells are partly
destructed and enriched with new nutrients (Zuluaga et al.,
2015). Also the former authors defined that BB differs from
pollen by lower pH (3.8-4.3), it contains less proteins and fats,
but more carbohydrates, lactic acid and enzymes. According
to scientific studies, it is richer in content of vitamins K
(prevention the poor condition of the blood vessels) and B (for
nerves activation), detoxification and shows lower pH values
because of the lactic acid (Madras-Majewska et al., 2015).
Also, the previous authors indicated that ethanol extract of BB
products did not change the pH of ruminal fluid, total amount
of short-chain fatty acids (SCFA) including acetic acid and
propionic acid, increased the production of butyric acid, total
number of protozoa and improve the digestibility of dry
matter. This natural product owing to its biochemical diverse
could be used for immunity system enhancement, regulation
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of digestive system function, antimicrobial, anti-aging and
anti-anemic activities (Asama et al., 2015). Furthermore, BB
has a positive influence on functions of endocrine and nervous
systems, tissue regeneration and elimination of various toxins
forms (Bogdanov, 2015). According to Habryka et al. (2016)
who defined that BB increase immunity, improve the energy
balance, contains larger amounts of peptides, free amino acids,
cooperate in protein metabolism, synthesis of nucleic acids
and are essential to circulatory system of living organisms.
Furthermore, Al-Salem et al. (2016) noticed that may benefit
from BB as nutritional supplements; then the production is
quite specific by digestive processes and energy balance in the
bodies of ruminants. Then, the results of research on the actual
improvement in livestock productivity after the application of
bee products are not unequivocal. In this context, Awad et al.
(2013) concluded that BB could be used as a growth
promoter, improving nutrients digestibility coefficients as well
as economical efficiency of hens. Moreover, Attia et al.
(2014) noticed that bee pollen could be used as a supplement
in the growing rabbits with positive effects on growth rate and
feed conversion ratio. Fahim (2018) demonstrated that BB
may be particularly beneficial in cocks and it could improve
the reproductive performance of cocks. On the other hand,
Abdel-Hamid and El-Tarabany (2019) concluded that intake
of BB supplementation can improve the feed to gain ratios,
blood indices and metabolic hormones in different rabbit
breeds. Recently, Mona et al. (2021) suggested that the goats
were quaffed bee bread extract as fed additives during
suckling months could be caused positively effect on suckling
milk yield which reflected on health and growth rate of their
kids.
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The relevant information available in the literature
sources for the effect of feeding BB hive pellets on livestock
is limited. To our knowledge, our work is the first report
dealing with treatment of dairy goats with BB hive pellets. In
this study, we comparison the potential benefits of either BB
types as bee bread hive pellets or bee bread extract through
critical life of diary goats.

MATERIALS AND METHODS

All experimental procedures were carried out at El-
Serw Experimental Research Station. The animal herd
belongs to Animal Production Research Institute (APRI),
Agriculture Research Center, Ministry of Agriculture, Egypt.
This work was carried out in breeding season of dairy goats
at 2020-2021.

Table 1. Some chemical contents of the bee bread sample.

Preparing of bee bread extract and dry bee bread

For the extraction process of bee bread, the sample
was dried before it can be crushed. Next, 20 g of sample
were mixed with 80 mL of 95% ethanol and then put on a
shaker at 200 rpm and 37 °C for 24 h. The top layers were
decanted and centrifuged at 3000 rpm for 30 min. After that,
the supernatant was evaporated at 40°C in the rotary
evaporator. Then, the BB extract was stored in dark at 5°C
until use to quaff goats as 5 ml / h / d during trial times. The
samples of BB pellets were dried before and packaging in
rice straws paper like sack and offered as oral dosing in 4 g
/h /d all experimental periods. Some of chemical contents of
BB according to Ismail et al. (2018) are shown in Table (1).
The main mineral contents (mg/kg) in BB according to
Dranca et al. (2020) are presented in Table (2).

Chemical composition

Item Moist-ure  Fat Carbohy-drate Prote-ins  Fiber *Total Phenol  Ash

% % % % % antioxidant capacity/mg /mg 0/100
BB 9.85 231 55.10 47.40 8.30 143.78 14.88 1.70
* As ascorbic acid equivalents/g.
Table 2. The main mineral contents (mg/kg) of bee bread sample.

Mineral contents (mg/kg)

Ca++ Fe+++ K+ M g++ M n++ N a.+ Zn++ P+++ Se++
1547.31 126.43 6524.90 1635.40 61.66 139.70 60.62 6402.28 0.2633

Animals, treatments and experimental design
Twenty-four diary Zaraibi goats in the third parity of
production had an average live body weight (LBW) 35.58
kg and 2.54 as body condition score (BCS) were used in a
design with three treatments (N=8 in each) during critical
periods of dairy goats. All goats were received ration
according to (NRC, 2007). The treatment groups were
formed as 1% treatment (diet A) serviced as control group has
received the basal experimental diet included concentrate
feed mixture (CFM) and roughage [as corn silage (CS) and
rice straws (RS)] without any addition of bee bread types.
The other treatments 2™ and 3 were nourished the same
basal experimental diet. However, the 2" treatment (diet B)
has fed bee bread pellets at 4 g /head /day. Referring to
Morsy et al. (2013) confirmed that bee by-product as
propolis could be fed up to 4 g /day /ewe. While, the 3¢
treatment (diet C) has quaffed 5 ml /h /d of bee bread extract
described by Mona et al. (2021). The A, B and C goat
groups were received diets in two equal portions daily. The
1% portion offered at 8.00 am plus BB treatments (pellets or
solution) and the 2™ portion fed at 3.00 pm. The A, B and C
goats were kept in individual stalls with individual feeders
and ad libitum fresh water and blocks of minerals are
supplied through experimental periods. The chemical
compositions of the basal diets as CFM, CS and RS
according to AOAC (2007) are presented in Table (3).

Table 4. Scales of body condition scoring.

Table 3. Chemical composition of basal experimental
diet as CFM, CS and RS.
Chemical composition (% on dry matter basis)

lterms DM OM CP EE CF _NFE Ash
CFM* 8370 9282 1416 230 1105 6531 7.8
cs 3624 8690 915 256 2467 5052 13.10
RS 89.22 8375 386 175 3670 4144 1625

* Concentrate feed mixture (CFM) consisted of: 38% ground yellow
corn, 22% undecorticated cotton seed meal, 7% soybean meal, 12%
wheat bran, 13% rice bran, 5% cane molasses, 2% lime stone and 1%
common salt.

Data collection and procedures
Live body weight (LBW) of does during critical periods
A, B and C groups were individually weighed at critical
periods (beginning of flushing, pre-mating season, post-mating
season, at 100 days of gestation, at 140 days of gestation, post-
kidding, post-weaning and at 8 weeks of lactation).
Body condition scoring (BCS) of does during critical periods
Table (4) was estimated the BCS during the same
critical periods in A, B and C groups.
Body mass index (BMI)
It was calculated in A, B and C groups during the
critical periods according to this equation:-
BMI (kg m?=[BW (kg) / WH (meter) / BL (meter)] /10.
BW: is a body weight recorded with a digital balance.
WH: is a withers height measured from the highest point of the
scapulae vertically to the ground.

BL: is a body length measured as the distance between the dorsal point
of the scapulae and the ventral point of the tuber coxae.

Scales Characteristics Descriptions
10 Very thin or emaciated Spinous processes are sharp and prominent. Transverse processes are sharp. No fat cover.
15-2.0 Thin Spinous processes are less sharp and prominent. Transverse processes are sharp. Less fat cover.

: Spinous processes are smooth and rounded. Transverse processes are smooth and well covered.
25-30  Medium or moderately lean Some fat cover. Ideal body condition score.
3.5-4.0 Moderately fat Spinous and transverse processes well covered and rounded. Thick muscle.
4550 Very fat/obese Spinous processes cannot be detected. Muscle is very full with very thick fat cover.

Reproductive performance

After A, B and C groups were served by a fertile
billy goats, the reproductive traits of each group was
recorded as conception rate (number of does conceived /

does mating), fertility (number of does kidded / does
mating), fecundity (number of all kids born / does mating),
prolificacy (number of a live kids born / does kidded).
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Patterns of birth were recorded as single birth rate
(number of does kidded singles/ number of does kidded),
twins birth rate (number of does kidded twins/ number of
does kidded) and triplet birth rate (number of does kidded
triplet/number of does kidded).

Reproductive potential included: number of kids weaned /
does kidded, kilograms of kids' birth/ does served, kilograms
of kids' birth/ does kidded, kilograms of kids weaned/ does
served and kilograms of kids weaned / does kidded.

Oestrus resumption

Detection of A, B and C goats in heating were
carried out at post-kidding and post-weaning by observed
the mating of teaser billy goat on trial groups. The oestrous
cycle was observed two times daily at 12 hours interval and
one hour as monitor. The nanny goat in A, B and C groups
were experienced estrus behavior is walking trend billy goat
or increased vocalizations for the teaser, will stand and
allowed teaser to mount. Also, heating rate % was
calculated as No. of does display estrus / total No. of kidding
does x100.

Milk yield during suckling and peak weeks of lactation

The quantities of suckling milk in A, B and C groups
were evaluated at 7, 15, 30, 60 and 90 days by following the
protocol of Khalifa et al. (2013). Then, this protocol was
used the oxytocin method as injecting double doses each
dose included 2 1U/maternal goat intravenously after kids
were separated. The 1% dose was injected and after two
minutes of injection the udder milk emptied handly and then
this amount of milk discarded. After 4 hours of kids’
separation the 2" dose was injected. Then, this amount of
milk was recorded after the udder milking handly. The
suckling milk amount was calculated using the following
equation= suckling milk amount (g) obtained in 4 hours (as
the isolation time of kids from their maternal) x 6 (as a
factor) give the amount of milk was suckled during 24 hours.
Milk yield during peak weeks of lactation in A, B and C
goats was recorded by weekly up to eight weeks of lactation
where hand milk yield / nanny goat /group assayed weekly
by added morning cooled milk into the evening milk as one
sample and multiplication in 7 days.

Blood parameters

Blood samples were taken from the jugular vein of
three animals in each group (as A, B and C goats) after 8
weeks of lactation at 8.00 am into vacationer tubes. Then,
blood samples allowed to coagulate and centrifuged at 3000
rpm for 20 min to obtain blood serum. The supernatant was
frozen and stored at -20°C for subsequent analysis. Stored
serum samples were analysed for total protein, albumin,
globulin, glucose, cholesterol, low density lipoprotein (LDL),
high density lipoprotein (HDL), total lipids, urea, creatinine
and the activities of aspartate amino-transferase (AST) and
alanine amino-transferase (ALT). The determination was
assayed by commercial kits produced by Bio-Merieux
(Craponne, France).

Statistical Analysis

Statistical evaluation of significant difference
between means (mean + SEM) were performed by ANOVA
followed by the Duncan post hoc test to determine
significant differences in all the parameters among all energy
addition types using the SPSS/PC computer program (SPSS
Statistics version 2020). The significance level considered
was P<0.05. Correlation between BB feeding and body

weight (BW), body condition scoring (BCS), body mass
index (BMI), suckling milk flow (SM), milk yield (MY),
oestrus resumption after parturition (ORP) and oestrus
resumption after weaning (ORW) were calculated using the
Pearson’s coefficients of SPSS programmes.
RESULTS AND DISCUSSION

Live body weight (LBW) of does during critical periods

The means of LBW of does during critical periods
included start of flushing, pre-mating, post-mating, at 100
days of pregnancy (trimester), at 140 days of gestation, post-
kidding, post-weaning and after 8 weeks of lactation are
presented in Figure (1). In the current study, LBW obviously
(P<0.05) differed among A, B and C groups at 100 and 140
days of gestation, post kidding and post-weaning and at 8
weeks of milking. However, LBW at pre-mating and post-
mating could be ameliorated (P>0.05) in B and C groups
compared to A group. The goats in B or C groups may be
had improved feed intake which was reflected on LBW than
A group. This result confirms with those of Has¢ik et al.
(2012) who explicated that receiving BB in based diets
enhancement in LBW due to higher anabolism of protein
and the numerous enzymes supporting the digestive process.
Also, these results were given by Morsy et al. (2015). On
the other hand, Awad et al. (2013) demonstrated that BB
resulted in significant increases in daily body weight gain,
digestibility of nutrient, feed intake and feed conversion
efficiency. The BB contains a number of polyphenolic
compounds, phenolic acid derivatives and mostly
hydroxycinnamic acids and flavonoid glycosides which
ameliorated voluntary feed intake and LBW (Urcan et al.,
2017). Also, Abdel-Hamid et al. (2019) suggest that BB
promotes animal growth, improves animal products quality,
security and enhances immunizing function of intestinal tract
health. Furthermore, Hashem et al. (2021) indicated that BB
has many enzymes which support the digestive, increased
the intestinal absorptive capacity through the longer and
thicker villi which stimulates the digestive and protein
anabolism of the livestock. According to, Mona et al.
(2021) also found that there was more improvement in LBW
of diary goats at weaning (39.79kg) when, intake bee bread
extract (BBE) than control goats (38.69kg).
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Fig. 1. Live body weight of does received A, B and C
rations during critical periods.

Body condition scoring (BCS) of does during critical periods
Diagram in Figure (2) shown that the BCS during
start of flushing, pre-mating, post-mating, at 100 days of
pregnancy, at 140 days of gestation, post-kidding, post-
weaning and after 8 weeks of lactation. At the beginning of
critical periods (start flushing, pre-mating and post-mating)
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the A, B and C groups have (P>0.05) an equal BCS < 3.0.
However, the advanced of feeding BB (from 100 days of
pregnancy to 8 weeks of lactation) the B and C groups
having BCS more (P<0.05) than A group. The improvement
of BCS in either B or C goats may be attributed to the
highest LBW of these does indicated in Figure ().
Similarly, Ghani et al. (2017) recommended that it is
important to implement a proper feeding program to the herd
to ensure that the goats are ready and in the best BCS for
breeding as well as improvement in growth performance
with respect to the body weight. The most ingredients and
the best nutritional substances in BB types as antioxidant,
vitamins and minerals may be improved LBW which
refluxed on BCS (Urcan et al., 2017). The differences in
results of BCS between trial groups (B and C groups) and
control group (A group) could be ascribed to feed quality
(Ribeiro et al., 2018) revealed that minerals (macrominerals
and microminerals) could be had a major function for the
most body weight and the basic principle of metabolic
processes then, disability has disturbances, cause impair
animals performance, retard growth and reduce the
digestibility of diet. Margédoan et al., (2019) indicated that
the highest level of antioxidants and vitamins in feedstuffs
could be considered as one of the most important ways to
prevent less weight in livestock. Generally for this study, the
best average of BCS of the B and C groups was observed in
different critical periods compared to the A group. This is
consistent with a previous study by Mona et al. (2021) who
found that the best an average of BCS in goats received 5.0
ml of bee bread extract was 2.97 compared to 2.61 of BCS
in control goats at 90 days of suckling.
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Fig. 2. BCS of does received A, B and C rations during
critical periods.
Body mass index (BMI)

The BMI during critical periods respectively as start of
flushing, pre-mating, post-mating, at 100 days of pregnancy,
at 140 days of gestation, post-kidding, post-weaning and after
8 weeks of lactation was 12.21, 11.39, 11.82, 15.31, 16.57,
11.97, 11.87 and 11.25 kgm™ in A goats, it was 12.25, 12.21,
12.60, 17.18, 18.83, 13,57, 13.26 and 13.17 kg m?in B goats
and it was 12.18, 12.33, 17.50, 19.16, 13.81, 13.56, and 13.43
kg m? in C goats Figure (3). The B and C goats had more
(P<0.05) BMI from pre-mating to 8 weeks of lactation than A
group. In accordance with Hafsa et al. (2014) the BMI seems
to have an average value up to 12.16 kg m? when BMI
calculated with Zaraibi goats in minimum (10.09 kg m?) and
maximum (13.56 kg m?) values in breeding season. Changing
in BMI may be related to variation on LBW during the critical
periods. As shown also by Chavarria-Aguilar et al. (2016)
who indicated that a positive relationship between BMI and

LBW and BCS. The BMI is widely used as an indicator of
energy status and degree of obesity (Ortega et al., 2016).
Several studies have also considered the BMI as an energy
status indicator for different livestock (Ptacek et al., 2018).
Also, Liu et al. (2019) confirmed that BMI as an alternative to
BCS for flock management. In the current study, significant
differences (P < 0.05) were found in BMI with respect to
BCS. The lowest BMI of 11.25 kg m? was found for a BCS
of 2.47 in the A group, but the highest BMI of 13.43 kg m?
was found for a BCS at 2.59 in the C group at 8 weeks of
lactation. However, the B group observed BMI at 13.17 kg m
was obtained for a BCS at 2.59 with 8 weeks of lactation.
Similar to the results were observed with Liu et al. (2019)
found that a stronger relationship between BMI and BCS.
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Fig. 3. BMI of does received A, B and C rations during

critical periods.
Reproductive performance

The responses of reproductive traits of nanny goats to
different treatments in A, B and C groups are shown in Table
(5). The data indicated that all calculated reproductive
performance seem to have differed variation among the three
tested groups. In addition, it could be observed that B and C
groups had the highest value of reproductive performance as
conception rate, parity type and reproductive ability. It is
worth noting that, either BB types as pellets or extract could be
improved reproductive performance in B and C groups than A
group, which could be related to available beneficial
substances in BB types. Then, effect of BB on plasma ovarian
hormones and metabolites may be due to its balanced nutrient
profiles such as phospholipids and antioxidant features (Ismail
et al., 2018), contents of minerals like copper and its role in
the reproductive process (Abdelnour et al., 2019) and vitamins
(Mohammad et al., 2020). Additionally, the BB components
have been recognized as favorable for the hormonal
metabolism of animals (Hashem et al., 2021) it has features in
keeping healthy sexual steroid hormones and the maintenance
of the cell membrane. A short time ago, Attia et al. (2015) had
shown that rabbit received BB (200 mg/kg BW) obtained
higher oestradiol-17 B and lower progesterone serum
concentrations than control group. Also the same authors
defined that the enhancement of reproductive properties in
rabbit might be related to the ability of BB to help boost
oestrogen levels appropriately and to balance the hormones
that are necessary for conceiving, this is reflected the
beneficial effects of BB on productive and reproductive
performances. Generally minerals in BB plays an essential
role in reproductive performance, as well Mohd Nora et al.
(2020) found that reproductive problems such as low first
service conception rates and silent heats have been related to
wide Ca*": P™ ratios and to phosphorus deficiencies.
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Table 5. Effect of A, B and C diets on reproductive
performance of dairy goats.

Diet groups

Items A B c
No. of does mating 8 8 8
No. of does conceived 7 8 8
Conception rate,% 87.50 100.00 100.00
No. of does kidded 7 8 8
Fertility rate,% 87.50 100.00 100.00
Total number of kids born 12 19 19
No. of alive kids at birth day 11 18 18

150.00237.50 237.50
157.14225.00 225.00

Fecundity rate, %
Prolificacy rate, %

No. of alive kids after 1 day of birth 11 18 18
Parity patterns:-
No. of does kidding single 3 1 1
Single rate, % 42.86 1250 1250
No. of does kidding twins 3 3 3
Twinning rate, % 4286 3750 37.50
No. of does kidding triplet 1 4 4
Triplet rate, % 14.28 50.00 50.00
Reproductive potential:-
No. of alive kids at weaning 9 16 16

No. of dead kids during suckling up toweaning 2 2 2
No. of kids weaned / does kidding,% 128.57200.00 200.00

Total weights of kids at birth, kg 21.00 33.00 3350
kilograms of kids birth / does mating 263 413 419
kilograms of kids birth / does kidding 3.00 413 419
Total weights of kids at weaning, kg 97.88 155.44 157.33
kilograms of kids weaned / does mating 1224 1943 1967
kilograms of kids weaned / does kidding 1398 1943 1967

Oestrus cycle resumption

Data of oestrus resumption in A, B and C goats post-
kidding or post-weaning are presented in Table (6). It is
indicated that does in B and C groups have significantly (P<
0.05) shorter days of oestrous cycle and longer estrus duration
time than A groups. In goats' generality, Shahnaz et al. (2001)
explained that postpartum interval was 15 to 65 days (average
56 days) to the first oestrous cycle. Furthermore, these authors
defined that 1% estrus resumption after kidding was 34 to 61
days in Barbari goats, 60 days in Black Bengal goats, 51-110
days (average 84 days) in West African Dwarf goats and 68-
172 days in Saanen and Toggenburg goats. This information is
confirmed with Ensminger (2002) who found that oestrous
cycle length ranged from 12 to 24 days (average 20 days) and
duration of estrus ranged from 1 to 4 days (average 39-48 hrs).
Also, these authors observed that the period from kidding to
resumption of next cyclicity is known as postpartum
anoestrous and may be affected by nutritional levels and
suckling periods. The steroidal hormones might have played a
major role to synthesis estrogens which are able to exert many
biological effects on bioavailability of sex hormones. Ratify,
Gruber et al. (2002) reported that structure of estrogen and 17f-
estradiol may be of great benefit in increasing oestrous cycle
behaviors in mammals. Concerning oestrous cycle resumption
post-weaning, Doaa et al. (2003) concluded that plasma
progesterone levels during postpartum were significantly and
negatively correlated with prolactin hormone levels and
demonstrated that lactation and suckling lengths have no effect
on the estrus resumption and sexual activity. Similarly,
Mohamed et al. (2011) confirmed that the negative relationship
between prolactin and luteinizing hormone (LH); when
concentration of prolactin  decreasing accompanied by
increasing in LH levels which induced the ovulatory event and
estrus resumption in goats. In Zaraibi goats, Khalifa et al.
(2014) revealed that the 1% estrus and estrus duration were

46.33 days and 31.33 hours post- kidding however, 60.50 days
and 30.25 hours post-weaning, respectively. In the current
study, it was observed that goats receiving the BB diet had a
tendency to be in estrus much earlier during suckling and after
weaning in comparison with goats receiving the control diet.
These results strongly imply that BB contains substances that
stimulate estrous cycle resulting in more goats go into estrus.
Correlatively, nutritional supplementation with BB has rich
nature of minerals, vitamins, lipids, amino acids, enzymes and
fatty acids that could be improved number of ovulatory
follicles and ovulation rate in cycling goats (Karaman, 2019).
In fact, glucose (5.7 ¢/100g in BB according to Bakour et al.,
2019) consumed by ovarian follicular cells (theca and
granulosa) can be used for major energy production of ovarian
folliculogenesis to maintain follicular growth and prevent
follicular atresia during the development of a growing follicle
(Widayati et al., 2018). In addition, Sitaresmi et al. (2020)
explained that oestrus cycle resumption period plays a pivotal
role in reproduction performance and early resumption of
ovarian activity that required for achieving ovary and uterus to
the first service and conception. Actually, calcium has
functions in many physiological processes; it must be a precise
regulatory mechanism in the ovary glands of animals. In the
study by Bayoumi et al. (2021) who observed that calcium
could reduce urea or ammonia levels in blood that can
influence the pattern of ovarian follicular growth and stimulate
oestrous cycle.
Table 6. Oestrus resumption post-kidding or post weaning
in dairy goat received A, B and C rations.
Experimental groups

A B C
Estrus resumption post-kidding

7 8

Items

No. of kidding does 8

No. of does display estrous 5 7 7
Heating rate % 7142 87.50 87.50

1% oestrus (days) 44.36+6.872 35550+4.92° 36.44+5.81°
Oestrus duration (hours) ~ 31.33#5.25"  38.74+4.512 38.65+4.57°

Estrus resumption post- weaning

No. of kidding does 7 8 8

No. of does display estrus 6 8 8
Heating rate % 85.71 100.00 100.00

1% oestrus (days) 554146572 45884565 46.22+6.37°
Oestrus duration (hours) ~ 29.35#5.36°  36.83+4.59% 37.37+5.46°

a, b. Means within rows with different superscripts are significantly
different (P <0.05).

Milk yield during suckling and peak weeks of lactation
Milk yield during suckling (Fig. 4) and peak weeks of
lactation (Fig.5) were significantly (P<0.05) higher B and C
groups than those of A group. Definitely results are cleared
that BB might be performed as lactogenic substance, because
it can increase milk production by scavenging activity of free
radical (Bakour et al., 2017), supplied goats with vitamins
(Margaoan et al., 2019), antioxidant (Bleha et al., 2019),
goodness energy (Dranca et al., 2020) and organic acids
(Mohammad et al., 2020). In addition, the ingredients of BB
as zinc (Zn) appeared an essential function in milk
production. Similar trends were obtained by Abdelnour et al.
(2019) observed that Zn plays an important role in the proper
function of the first mechanism of milk products and it also
affects the degree of keratinisation of the teat canal, thereby
protecting the udder against bacterial penetration after
milking. Also, the same authors explained that feeding Zn
improved milk production and reduced milk SCC in dairy
animals. A related study by Swain et al. (2021) who
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demonstrated that deficiency of Zn was a result of the
depression in appetite of animals and consequently milk
yield, feed dry matter intake, digestibility and nutritive feed
values which reflect on the decrease of the available nutrients
to the mammary gland. Also the same authors revealed that
Zn important for thyroid hormone activation which plays a
role in milk protein synthesis and enhance immunoglobulin
in colostrum and in blood serum. It was also reported that the
availability values of Ca and P were significantly improved
during the lactation period which was explained by Mohd
Nora et al. (2020). Recently, Mona et al. (2021) found that a
significant increase in average suckling milk production it
was 1.15, 2.02 and 2.06 kg at 90 days of suckling period in
goats received bee beard extract up to 0.0, 2.5 and 5.0 ml,
respectively.
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Fig. 4. Sucking milk of does received A, B and C rations
during suckling periods.
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Fig. 5. Milk harvest of does received A, B and C rations
at peak weeks of lactation.

Blood parameters

Previous works were explained by Awad et al.
(2013), Fahim (2018), Abdel- Hamid et al. (2019) and Mona
et al. (2021) were indicated that improvements of almost of
blood parameters after the BB addition to ration (Table 7).
Surprisingly, addition 4 g (group B) or 5.0 ml/ (group C) of
BB could be increased (P<0.05) blood parameters of
glucose, total protein, globulin and HDL, while decreased
blood parameters (P<0.05) of albumin, cholesterol, LDL,
AST, ALT and creatinine. Using of different types of BB as
either pellets or extract can observe non-significant (P>0.05)
differences among them in blood parameters. The positive
effect of BB types may be related to a lot of nutrition
substances such as protein, carbohydrates, energy,
antioxidants, vitamins, mineral and essential fatty acids
which caused the best feed digestibility and absorption
(Barene et al., 2015). Improving of blood glucose level
(within the normal range) was due to BB supplementation.
In fact, BB is riches in natural glucose (from 8.2 to 13.1),

fructose (around 19.9) and sucrose (from 15.8 to 18.4)
according to Ismail et al., (2018). Increasing total protein
and globulin may be due to the highest percentage of protein
(47.40%) in BB (Bakour et al., 2017). In rabbit, Attia et al.
(2011) observed that BB could be increased blood protein
(7.00 g/dl), glucose (124.20 mg/dI) and globulin (3.04 g/dl)
concentration without harm compared to blood protein (5.06
g/dl), glucose (94.30mg/dl) and globulin (2.42 g/dl)
concentration in control. Therefore, the current study could
be showed that albumin significantly lower in either B or C
groups than those goats in A group. This is agreement with
Ghorbel et al. (2015) who explained that BB might
encounter or ameliorate aloumin toxicity by its antioxidant
activity. Furthermore, Sharma et al. (2016) reported that the
most albumin exposure could be caused oxidative stress
(OS) and inflammation and it decreased activity of the
antioxidant enzymes such as superoxide dismutase, catalase,
and glutathione peroxidase. Also, the lowest of albumin
blood of B or C groups was agreement with Awad et al.
(2013) who found that albumin was 2.77g/dl in hens were
fed 0.5 g of bee bread / kg diet compared to 2.80 g/dl in hens
fed control diet. The lowest levels of blood total lipids and
cholesterol were shown due to administration of BB types in
relation to the control diet. The decrease in serum lipids and
cholesterol could be due to phospholipids and PUFA
particularly linolenic fatty acid which represented at 2.31 %
in bee bread extract (Bakour et al., 2017). In addition, Klaric
et al. (2018) reported that the explanation for lowering
cholesterol levels is also associated with the effect of
flavonoids that have contented in BB. On the other hand,
Attia et al. (2011) found that the cytotoxic effect as indicated
by liver damage in the control rabbits increased their serum
cholesterol up to 72.6 mg/dl and, such increases were nearly
(55.0 mg/dl) prevented in rabbits given BB at 200 mg/kg.
Also, Awad et al. (2013) indicated that hens were received
BB at 1.0 g/kg diet had lower cholesterol (143.33 mg/dI),
LDL (152.33 mg/dl), triglyceride (418.33 mg/dl) than
157.67, 187.67, 586.67mg/ dl in control diet, respectively.
Also, the same authors defined that serum HDL
concentration was 111.67 and 93.33 mg/dl in treated and
control hens, respectively. Regarding to liver function, our
studies showed that BB types could causes amelioration of
elevated positive action on liver enzymes during acute blood
loss and food restriction (Bakour et al., 2017) who mention
that the preventive effect against liver injury might be due to
honey effect and probably BB. Also, Sharma et al. (2016)
found that the use of BB antioxidants improved liver
enzymes and restores antioxidant system. Also the best liver
function was explained by Attia et al. (2011) who confirmed
that lower AST (36.40 U/ml) and ALT (28.90 U/ml) in BB
rabbit than 43.80U/ml and 36.60 U/ml in control rabbits,
respectively. Regarding kidney parameters, the elevation of
creatinine clearance might be due to renal injury or other
mechanisms, therefore (Al- Dera, 2016) found that BB
improved renal function in normal individuals which has
been suggested due to increasing nitric oxide and decreasing
prostaglandins. Fihri et al. (2016) indicated that BB in diets
is causes renoprotective effect on acute blood loss, carbon
tetrachloride (CCl4) toxicity and lead toxicity. Also, Bakour
et al. (2019) noticed that the antioxidant properties of BB
might play a role in their favorable effect of kidney function
by decreased CCI4 which causes cellular damage in multiple
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organs, mostly in the liver, kidneys and lungs. Recently,
Mona et al. (2021) obtained that application of BB as an
additives in dairy goats' diet enables the production of more
vital and healthier goats, which significantly improves the
natural range of the blood parameters in Zaraibi goats.

Table 7. Blood parameter in dairy goat received A, B
and C rations.

Experimental goat groups

Items

A B C
Glucose, mg/di 99.55+0.88° 114.11+0.66* 113.95+0.572
Total protein, g/dl 5.66+0.14>  6.23+045% 6.44+0.372
Albumin, g/dl 3.07+0.158 25140.14>  255+0.15P
Globulin, g/dl 2.77+0.07° 354+0.158  3.53+0.142
Total lipids, mg/dl 4912442142  471.82+4.27° 470.80+4.54P

Cholesterol, mg/dl 158.45+0.412 144.22+1.02° 14354+0.45

HDL, mg/dl 95.73+1.25°  11358+0.832 114.04+0.462
LDL, mg/dl 188.98+0.58% 153.54+0.52P 154.44+1.35P
Triglyceride, mg/dl ~ 587.57+1.332 417.38+1.45° 416.65+1.35°
AST, U/dl 30.1740.35%  2651+0.35° 25.63+0.54°
ALT, U/dI 2091+056% 16.22+0.18> 1552+0.14°
Creatinine, mg/dl 133.7540.512 131.22+0.65° 130.54+0.56"

Means within the same row direction with different superscripts are
significantly different (P<0.05).

Correlation between feeding and body weight (BW), body
condition scoring (BCS), body mass index (BMI), suckling
milk (SM), milk yield (MY) and oestrus resumption after
parturition (ORP) and oestrus resumption after weaning
(ORW)

Results of correlation between feeding BB and
productive and reproductive traits are shown in Table (8). The
highest correlation coefficient was found between feeding BB
types and BW, BMI, ORP and ORW (r = 1.000, P < 0.001) has
been given approval by Mona et al. (2021). A significantly
correlated (r=0.99, P<0.05) with feeding BB types and BCS,
SM and MY supported by Abdel-Hamid et al. (2019). A
significantly correlated between BW (= 0.99, P < 0.05) with
SM, MY, ORP and ORW, but the highest correlation (r=1.000,
P<0.01) with BMI accede to Khalifa et al. (2014). The BCS
was significantly correlated positively with BMI, SM, MY,
ORP and ORW according to Venkata Reshma et al. (2021).
Table 8. Correlation coefficient among feeding and some

reproductive and productive procedures.
Items BW BCS BMI SM MY ORP ORW

Feeding 1.000** 0.995 1.000** 0.999* 0.998* 1.000** 1.000**
BW 0.996 1.000** 0.997* 0.998* 0.998* 0.997*

BCS 0.996 0.985* 0.999* 0.989  0.986*
BMI 0.999* 0.999* 0.999* 0.988
SM 0.988 0.997 0.898
MY 0.948 0.955
ORP 0.988

*Correlation is significant at the (P<0.05).
**Correlation is significant at the (P<0.01).

CONCLUSION
The present paper has aimed to demonstrate the broad
applicability of bee bread types. Receiving BB up to 4.0 g or
5ml could improve efficiency and stamina of dairy goats.
Also, natural substances located in BB able to ameliorate
reproductive and productive performance and some blood
parameters without any negative effects on goats healthy.
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