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Effect of In-Ovo inoculation with royal jelly on weight gain of chicken embryo
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Abstract

Three groups of fertilized chicken eggs (10 eggs per group) were injected at 12
days of incubation; the first group were injected with diluted royal jelly (with a
phosphate buffer solution at 1:1) in amount of 0,05ml in to theallantoic fluid. Second
group were injected into the yolk sac with 0.05 ml of diluted royal jelly, while third
group left as a control group which were divided into two groups: control 1 were
injected with phosphate buffer solution in allantois and control 2 were injected with
phosphate buffer solution in the yolk sac. Eggs were weighed before and after injection.
We concluded that injection via allantoic have significant (P<0.05) effect on hatched
chick as compared to other group.
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Introduction

Honey is processed into Royal jelly (RJ) in the hypopharyngeal and mandibular
endocrine glands of nurse bees between 5 and 15 days old. Queen and Worker bees
have the same DNA. An unknown component in RJ silences a specific
methyltransferase gene which adds methyl tags to DNA in the larvae destined to be
workers (1). RJ composed of water-67% ,proteins-13%,sugars-11%fructose 6%,
glucose 4%, sucrose 1%, fatty Acids 5%, minerals 1% Ca, Cu, Fe, Mg, Mn, Na, K, Zn,
Si, 7-9 different sterols-sitosterol, cortisol, cholesterol, phospholipids from which cell
walls are made, 5 glycolipids which provide energy, 4 vitamins in RJ : Only trace or
insignificant amounts of vit B12, vit C, and lipid soluble vitamins A, D, E and K.
According to US Dept. of agriculture RJhas B1 (thiamin) 1.5-7.4 mcg/gm, B2
(riboflavin) 5.3-10 mcg/gm, B3 (niacin) 60-150 mcg/gm, B5 (pantothenic acid) 65-200
mcg/gm, B6 (pyridoxine) 2.2-10.2 mcg/gm, B7 (biotin) 0.9-0.5 mcg/gm, B9 (folic acid)
0.16-0.5 mcg/gm, B12 (cobalamin) 0.015 mcg/gm. Royal jelly is the richest natural
source known for Vit B5S (2). Other components of Royal Jelly Gamma Globulin-
mostly immunoglobulins which powerfully strengthen the immune system,l10-
HydroxyDecanoic Acid- 20-60mcg/gm. Powerful anti-bacterial and anti-fungal (3). It
keeps RIJ sterile, Gelatin- Precursor of collagen for skin, tendon, ligaments, etc.,
Acetylcholine- up to 1 mg/gram of RJ- the richest naturalsource.Important in nerve
transmission and production and release of glandular secretions (4,5). 52Royal Jelly
Proteins Identified, Other than the major RJ protein family and some other previously
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identified proteins,42novel proteins were identified which are about 3% of the protein in
RJ but most of their functions are still unknown (6). RJ has a stimulating effect on the
metabolic activity of proteins, glucose and lipids in part due to it’s high vitamin BS
content (7). Vitamin B5 (Pantothenic acid) catalyses the synthesis of co-enzyme A
which help synthesis and oxidation of fatty acid and helps other enzymes work. White
mice have significantly increased life spans when a sufficient amount of Vit BS is added
to their food (8). RJ has a vasodillating action due to its rich acetylcholine content (9).
RJ increases the oxygen consumption at tissue level. The cardioprotective action is due
to its capacity to stimulate an increased secretion of adrenaline via acetylcholine.lt
stimulates liver to secrete glycogen raising blood sugar levels for more than 24 hrs.RJ is
stimulant, Hypothalamic-pituitary functioning generally declines with aging Reportedly
RJ has favorable effects on the compensation process (10). It act as Anti-oxidant and
Anti-agingthroughdecreasing intra-cellular oxidation by acting as a scavenger of
reactive oxygen species. It also affects protein expression (11). In ration
supplementation to turkey feed at the doses of 10, 15 and 20 ppm from 1 to 150 d of
age, RJ has improved the weight gain (respectively + 10.50%, +12.30 percent and
+16.50%) and the feed utilization (respectively + 9.50%, +12.00% and +22.00%). At
the doses of 15 and 20 ppm, RJ improved also the carcass (respectively + 6.00% and +
9.50%) and the meat yield (12).

Material and Methods

30 broiler egg from Rose breedwere used in the experiment .The eggs weight was
measured at sensitive digital balance (DIAMOND model 500), the egg were incubated
in homemade hatchery and 12 days after,the eggs divided into 4 groups (A,B,C 1, C 2).
Solution of royal jellydiluted with a phosphate buffer solution 1:1. Sterilized tool
insightful to eggshell, sterile solution to clear eggshell, paraffin wax to close the holes
in the egg shell, and 1ml medical sterilized disposable syringes (needle gauge 21)have
been used ,In order to insure the viabilityof chicken embryo ,a specialCandle have been
used. Group A: were injected with diluted royal jelly (with a phosphate buffer solution
at 1:1) in amount of 0,05ml in to the allantoic fluid. Group B: were injected into the
yolk sac with 0.05ml of diluted royal jelly, while the third group left as a control group
which were divided into two groups: control 1 (C1) injected with phosphate buffer
solution in allantois and control 2 (C2) injected with phosphate buffer solution in the
yolk sac (13). Eggs were weighed before injection ,afterinjection the egg were weighed
every two days and the chick hatched were also weighed. Statistically analyzed by one-
way analysis of variance by using SPSS program (14).

Results

Table 1 shows the weights of eggs before injecting. Table 2 shows the weights of
eggs after injection observe that in group (a) there is a decrease in weights of eggs but
less than Group (b) which were injected in to the yolk and two control groups (C1, C2)
In Table 3 reveal that there is a decrease in weights of eggs, but the group (a) are also
reveal a minimum weight loss in compare to remainder groups and at hatching directly
found that a group (a) is the highest weight in compare to other groups.

Table (1) Eggs weight (g) prior to being placed in the hatchery

Weight Grams
0 1 2 3 4 5 6 7 8 9 10
Group
A 50 49 49 50 49 49 49 50 50 49
B 49 48 49 50 49 49 50 49 50 49
Cl 50 49 50 49 48
C2 50 49 49 50 49
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Table (2) Weight of eggs (g) after in

ection of the four groups

No.
OF
ROUT OF G
INJECTION Group Day 1 2 3 4 5 6 7 8 9 10
After
Injection
2daysafter | 4o | 4o | 4o | 49 | 48 | 48 | 48 |49 |49 | 48
injection
Allantoic injection A 4daysafter 1 yol 47 1 47| 48 | 465 | 47 |46.5 |48 |48 | 47
injection
6daysafter | 7\ 4o 46| 47 | 46 | 46 |455| 47|47 | 46
injection
Zdaysafter | o 4o | 47| 48 | 47 | 47 | 48 | 46|48 | 47
injection
Yolk sac injection B 4daysafter | yol 40\ us | a6 | 45 | 45 | 46 | 44| 46 | 455
injection
6daysafter | y3 | 4h | 43| 44 | 43 | 435|445 |42 | 44| 43
injection
2daysafter | 01 4y | 4o | 47 | 46
injection
PBS inj ectlop in the C1 4 .dallys gfter 45 | 45 | a6 | 45 | 445
allantoic injection
6daysafter | 43| 43 | 44| 435 | 425
injection
Zdaysafter | yo 4o | 47| 48 | 47
injection
PBS injection in the o 4 .da'lys gfter 46 | 44 | 45| 46 45
yolk sac injection
6daysafter | 4\t 4y 5 43| 44 | 43
injection
Table (3) The weight of chicks (g) immediately after hatching of the four groups
No. M
1 [ 2] 3 | 4| 5 |6]7]8]9] 10 sat
+SD
Group
4545 A
A 46 45 45 46 45 45 | 45 | 46 | 46 45 016+
42.0B
B 42 41 42 42 | 41.5 | 42 | 43 | 42 | 43 | 41.5 019+
41.8 B
C1 41.5 | 42 | 425 | 42 41 025+
414B
C2 42 41 41 42 41 024+

Different Capital letters to indicate the presence of significant differences between groups at (P<0.05).

Discussion

The eggs reducedin their weight during incubation and this fact agreed with some

studies conducted oneggs during incubation which found that there is loses about 13%

of egg weight due to evaporation of liquids (15), In this research it was seen that the
first group (A) which was injected in Allantoic fluid have a minimum lossin weight
compared to the other groups, although they loss weight but less than other groups and
this loss of weight is normal as a result of the evaporation of liquid during
incubation.Second group (b) did not show any change as compared to the two sets of
control on the weight of the eggs or chicks hatched and this is because that absorption
of albumin is faster than the yolk.Within 2 week of embryonic age, growth of the
mucosa through thisperiod almost exclusively represents villi, and the increased

appearance of enzymes that finalize digestions correspond to surface maturation (16).
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To get this result is due to the royal jelly components and bee larvae that feed it turn
into queens and a size exaggerated three times in compared tothe workers that do not
feed RJand even a queen-life until four to six years compared to workers. It is
concluded that the injection of embryos in to the allantoiscavity with RJ stimulates
embryos to grow more thanthe group of embryos injected in to the yolk sac or other
eggs which does not injected with RJ.
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