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Abstract

In Ovo supplementation, a recent technique to exploit the genetic potential of improve strain broilers
since in the broiler chicks at the last period inside the egg found to deficit in nutrients. Supplementation
of aminoacids and other nutrients enhance the growth performance. The research conducted with various
nutrients on supplementation imrpoiving the performance are reviewed hereunder.
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Introduction
The literatures pertaining to the effect of in ovo supplementation of various nutrients on
performance of poultry has been reviewed and is presented hereunder.

Hatch Record

Amino acid concentrations in the egg, such as glycine and proline were reported to be not
sufficient to support embryonic development during the final stage of the incubation and in
ovo administration of amino acids (53 mg) at later stage of incubation enhanced the body
weight of chick at hatch (Ohta et al., 1999) 271,

Jia et al., (2011) % reported that in ovo feeding of maltose solutions to the chicken embryo
increased the weight of hatchling.

Bakyaraj et al., (2012) B! reported that the hatchability, death after piping, death after in ovo
feeding and per cent chicks hatched late were found to be 81.3, 3.1, 1.6 and 4.7 per cent,
respectively on in ovo feeding of selenium (0.3 pg), zinc (80 ng), copper (16 pg) and
manganese (120 mg) per egg. The hatchability, death after piping, death after in ovo feeding
and per cent chicks hatched late were found to be of 61.3, 13.8, 6.2 and 1.5 per cent,
respectively on in ovo feeding of selenium (0.3 pg), zinc (80 ug), iron (160 ug) and iodine (0.7
ug) per egg. They also reported higher hatchability percentage of 91.70 on in ovo feeding of
lysine (22 mg), arginine (25 mg), methionine (10 mg), leucine (24 mg) and isoleucine (16 mg).
The hatchability found to be 92.60 per cent on in ovo feeding of arginine (25 mg), glycine
(12.5) mg, serine (12.5 mg), valine (18 mg), methionine (10 mg) and threonine (16 mg).

In ovo injection of 0.50 ml of amino acids mixture into the yolk of fertilized Muscovy duck's
eggs at day twelve of incubation increased hatchability percentage as compared to the control
group (Gaafar, 2009) 261,

Al-Asadi (2013) [ reported that early feeding (in ovo injection) of amino acids such as lysine
and arginine improves hatchability in broilers.

Administration of L-Glutamine into amniotic fluid, up to 10 mg/egg on 17" day of incubation
in layer-type breeder eggs produced at 26 or 32 weeks of age decreased or increased chick
weight at hatch and hatching time, respectively (Shafey et al., 2013) 3],

Shafey et al., (2014) B2 subjected fertile broiler eggs to in ovo administration of amino acids
and noticed increased chick weight at hatch without affecting hatchability traits and also
observed increased incubation period when compared with those of control treatments.

In ovo administration of branched chain amino acids, especially leucine and valine accelerated
embryo growth resulting in the acceleration of hatching time of chicks (Kita et al., 2015) 122,

In ovo feeding of carbohydrates and arginine in duck embryos resulted in increased
hatchability in treatment groups than control group (Tangara et al., 2010) %371,

Early supplementation of nutrients such as amino acids mixture through in ovo injection
improved hatchability percentage of Muscovy ducks (Gaafar et al., 2013) 71,
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Bottje et al., (2010) ! injected dextrin-iodinated casein into
fertile turkey eggs and reported a 2.4 per cent increase in
chick weight and a 4.3 per cent increase in hatchability than
the control group.

Salmanzadeh et al., (2015) [ reported that in ovo
supplementation of butyric acid increased the hatch weight of
turkey poults.

Al-Daraji et al., (2012) ¥ indicated that the in ovo injection
with different levels of (1, 2 and 3 per cent) arginine into
Japanese quail eggs significantly elevated hatchability 86.93,
90.24 and 91.45 per cent, respectively compared with control
(81.31 per cent).

In ovo feeding of carbohydrates (1.5 per cent maltose + 1.5
per cent sucrose or 2.5 per cent maltose + 2.5 per cent
sucrose) in domestic pigeons on 14.5 day of incubation
improved the hatchability to 85.00 per cent or 88.75 per cent,
respectively whereas that of control is 82.50 per cent (Dong et
al ., 2013) (4,

In ovo feeding of amino acids [(Glycine — 3.22 mg + Proline —
3.24 mg) and (Lysine — 5.16 mg + Arginine — 5.04 mg +
Glutamine — 12.10 mg)] in combination with nano form of
selenium (0.3 pg) per egg at 18™ day of incubation through
amniotic route does not harm the developing embryo and was
found to improve chick weight to egg weight ratio
(Chandiranathan et al., 2015) 91,

Post-Hatch Performance
The literature pertaining to post hatch performance has been
reviewed and is presented below.

Body weight and weight gain

In ovo feeding of a solution containing maltose, sucrose,
dextrin and pB-hydroxy- B-methyl butyrate (HMB) in late-term
embryos of broiler chicken increased hatching weights by 5 to
6 per cent over controls, improved liver glycogen by 2 to 5
fold and elevated relative breast muscle size by 6 to 8 per cent
which was sustained throughout the experimental period (Uni
etal., 2005) 381,

In ovo injection of lysine and methionine into the chorio-
allantois of broiler eggs at day 10 of incubation had
significant (P<0.01) increase in body weight in comparison to
positive and negative controls (Abdul-Sahib, 2008) [,

In ovo feeding at last period of incubation into amnion
increased body weight and feed intake of chicks in
comparison to in ovo feeding into yolk sac at first period of
incubation (Chamani et al., 2012) 1,

Al-Asadi (2013) [ studied the effect of early feeding (in ovo
injection) amino acids such as lysine and arginine which
resulted in increased live body weight and final body weight.
In ovo supplementation of 25(OH)D; into broiler chicken
embryos improved the broiler chicken performance without
affecting neonate qualities (Gonzales et al., 2013) 11,

On conducting in ovo trial in broiler chicken, Kornasio et al.
(2011) % observed increased body weight and average daily
weight gain than that of the control group.

Salmanzadeh et al., (2011) @ injected different levels of L-
threonine into albumen of broiler breeder eggs and recorded
higher body weight of chicks at hatch on injecting 35 mg
threonine.

Zhou and Wang (2011) “° fed chicken with nano elemental
selenium supplemented diet and reported improved body
weight and body weight gain.

In ovo administration of royal jelly found to increase chicks’
body weight, chicks’ internal organs weight, luteotrophic
hormone and follicle stimulating hormone secretion rate

without deleterious effect on hatchability (Moghaddam et al.,
2013) 231,

Bhanja et al., (2014) [ concluded that amino acids,
particularly arginine and threonine, enhanced the expression
of growth related genes during pre and post-hatch periods.

An in ovo study was carried out by Coskun et al., (2014) [
by injecting pollen extract into fertile broiler eggs and they
reported increased chick weight/initial egg weight according
to the control and the negative control groups.

Shafey et al., (2014) 32 subjected fertile broiler eggs to in ovo
administration of amino acids and noticed increased body
weight gain when compared with those of control treatments
during the entire experimental period.

In ovo supplementation of disaccharides and alanyl-glutamine
dipeptide into duck embryos showed positive correlation
between body weight and liver glycogen content (Chen et al.,
2010) (.37,

In ovo feeding of carbohydrates and arginine in duck embryos
resulted in increased body weight after hatch (Tangara et al.,
2010) 22371,

An in ovo trial was carried out by Selim et al., (2012) B4 and
reported that in ovo injection of vitamin E and ascorbic acid
improved the embryonic and post hatch growth of Muscovy
ducks.

Gaafar et al., (2013) 071 studied the effect of in ovo
administration with two levels of amino acids mixture on the
performance of Muscovy ducks and concluded that early
supplementation of amino acids mixture through in ovo
injection improved body weight at hatch and marketing
weights of Muscovy ducks.

Gore and Qureshi (1997) 2% reported that the in ovo exposure
of turkey eggs to vitamin E improved post hatch poult
performance.

In ovo administration of a gastrointestinal peptide enhanced
growth in turkey poults during the early post hatch period and
also attenuated the differences in body weight between male
and female poults during the early post-hatch period
(Coles et al ., 2001) 121,

Foye et al., (2006a) ™1 subjected turkey embryos to in ovo
feeding of arginine and B-hydroxy- B-methyl butyrate and
enhanced hepatic liver reserves was observed by providing
the fuel needed for rapid subsequent growth during the critical
post hatch period.

Bottje et al., (2010) ®! injected dextrin-iodinated casein into
fertile turkey eggs and reported a 1.8 per cent increase in
weight gain in 6-day old poult weight.

Al-Daraji et al., (2012) ™ found that Japanese quail chicks
produced from eggs injected with different levels of arginine
(1, 2 and 3 per cent) had significant increase on body weight
at 7 and 42-day post hatch and body weight gain.

Dong et al.,, (2013) M concluded that in ovo feeding of
carbohydrates (2.5 per cent maltose + 2.5 per cent sucrose) in
domestic pigeons on 14.5 day of incubation improved the
body weight and pectoral muscle weight by elevating the
pectoral muscle glycogen reserves at hatch.

Feed conversion ratio

Bhanja et al., (2004b) [ reported that apparently better FCR
was found in amino acid injected chicks than that of control.
On conducting in ovo trial in broiler chicken, Kornasio et al.,
(2011) [ reported in ovo fed chicks showed optimal feed
conversion ratio of 1.60 than that of the control group (1.72).
Zhou and Wang (2011) ™ fed chicken with nano elemental
selenium supplemented diet containing 0.1, 0.3, 0.5 mg/kg of
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selenium and reported improved feed conversion ratio value
of 3.11, 2.89 and 2.90, respectively than that of control (3.31).
Bakyaraj et al., (2012) I reported better feed conversion ratio
of 2.17 at third week in mixture of amino acids (methionine,
threonine, arginine, glycine, serine and valine) than sham
control (2.21) in broiler.

In ovo injection of silver nano particles 10 mg/kg and 20
mg/kg and subsequent provision in the drinking water during
the post hatch period reduced feed intake by about 5.0 g/day
and body weight by about 41.0 g/day. However, no
concurrent effect on feed conversion ratio was observed
(Pineda et al., 2012) B,

Livability

Bakyaraj et al., (2012) B! conducted in ovo trial in broilers
and reported that no significant difference was observed in
livability percentage between treatment groups during the
experimental period.

Histomorphology of Intestine

The administration of exogenous nutrients into the amnion
enhanced the intestinal development by increasing the size of
the villi thereby increasing the intestinal capacity to digest
nutrients which probably leads to higher body weight in in
ovo fed chicks (Tako et al., 2004) 361,

Smirnov et al., (2006) B4 conducted in ovo trial in Cobb
embryos and reported that the administration of carbohydrates
into amniotic fluid increased villus surface area in the small
intestine at day of hatch and 3 days post-hatch by 27 and 21
per cent, respectively and also observed that the proportion of
goblet cells containing acidic mucin increased 36 hrs after
injection by 50 per cent compared to that of controls.

In ovo feeding of maltose solutions to the chicken embryo
promoted the development of the villus of jejunum and
thereby enhanced the absorption of nutrients (Jia et al., 2011)
[20]

In ovo supplementation of butyric acid increased the hatch
weight of turkey poults, villi length of duodenum and jejunum
at hatch as well as at the end of the starter period
(Salmanzadeh et al., 2015) 29,

In ovo feeding of carbohydrates (2.5 per cent maltose + 2.5
per cent sucrose) in domestic pigeons on 14.5 day of
incubation increased the yolk sac nutrient utilization and
enhanced the enteric development (Dong et al., 2013) 41,

Carcass Characteristics

Upton et al., (2008) B9 reported that selenium yeast
influenced the carcass weight of broilers where the yield of
legs and thighs were increased and pectoralis major decreased
slightly in selenium treated birds compared to birds from the
non-selenium supplemental group.

Zhou and Wang (2011) @ fed chicken with nano elemental
selenium supplemented diet and reported improved meat
quality.

Sawosz et al., (2012) % observed that nanoparticles of silver
and the complex of silver with glutamine increased the
number of nuclei per cell number, fibre area and increased the
muscle mass in chicken.

In ovo feeding of broiler eggs with nano form of selenium at
graded levels revealed significantly ht alighest (P<0.05)
dressing percentage in control and 50 per cent inclusion (0.15
ug/egg) level of nano form of selenium. No significant
variation (P>0.05) existed in breast muscle percentage
between control and graded levels of nano form of selenium
supplemented group (Joshua et al., 2016) 24,

In ovo administration of IGF-1 to poultry eggs can mediate
the expression of myogenic muscle regulatory factors (MyoG
and MRF4), induce myoblast proliferation, and finally
influence muscle development during the secondary muscle
development in duck embryos (Liu et al., 2011) 24,

Gaafar et al., (2013) [*I reported higher dressing percentage
in ducks injected with 0.5 ml of amino acid mixture.
Al-Daraji et al., (2012) ™ injected L-arginine through in ovo
route in Japanese quails and found that significant difference
was appreciated in the proportional weights of the carcass,
breast, legs, liver, heart and gizzard.

In ovo feeding of carbohydrates (2.5 per cent maltose + 2.5
per cent sucrose) in domestic pigeons on 14.5 day of
incubation improved the pectoral muscle weight by elevating
the pectoral muscle glycogen reserves at hatch (Dong et al.,
2013) (41,

Haematological Parameters

Abdul-Sahib (2008) [l demonstrated that the in ovo injection
of lysine and methionine in broiler breeder eggs resulted
significant (P<0.01) increase in packed cell volume and total
erythrocyte count as compared with those chicks hatched
from control but no significant effect on haemoglobin and
total leukocyte count in the treatment group.

Al-Daraji and Salih (2012) [ reported that RBC, PCV,
haemoglobin and WBC were improved significantly as a
result of dietary supplementation of L-Arginine.

Tako and Glahn (2012) 31 reported that inulin administration
into the amniotic fluid of the developing embryo followed by
dietary regimen had improved the iron status of iron deficient
broiler chickens, as indicated by the increased haemoglobin
values.

Al-Asadi (2013) @ observed that in ovo injection of amino
acids had increased packed cell volume, total erythrocyte
count, total leukocyte and haemoglobin concentration
compared with control groups.

Mohapatra et al., (2014) [ recorded increased haemoglobin
concentration and packed cell volume (PCV) percentage on
feeding chicken with nano selenium supplemented diet.

Serum Biochemical Profile

Al-Daraji et al., (2012) ™ injected L-arginine through in ovo
route in Japanese quails and observed that different levels of
arginine increased blood serum glucose, protein and total
protein concentration.

Mohapatra et al., (2014) [ recorded increased serum
glucose, total protein whereas total cholesterol decreased
significantly than that of the control group when fed with
nano selenium supplementation in diet.

References

1. Abdul-Sahib KI. The effect of in ovo injection of broiler
breeder eggs by some nutritive elements and probiotic on
the productive traits and physiological traits. M.Sc. thesis
submitted to College of Technology at Musaib, 2008.

2. Al-Asadi ANO. Effect of early feeding (in ovo injection)
amino acids on hatchability, some productive and
physiology traits of broiler. Int. J. Sci. and Technol.
2013; 8(1):6-13.

3. Al-Daraji HJ, Salih AM. The influence of dietary
arginine supplementation on blood traits of broiler
chickens. Pak. J. Nutr. 2012; 11:258-264.

4. Al-Daraji HJ, Al-Mashadani AA, Al-Hayani WK, Al-
Hassani AS, Mirza HA. Effect of in ovo injection with L-
arginine on productive and physiological traits of

~ 2410~



International Journal of Chemical Studies

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Japanese quail. S. Afr. J. Anim. Sci. 2012; 42(2):139-
145,

Bakyaraj S, Bhanja SK, Majumdar S, Dash B.
Modulation of post-hatch growth and immunity through
in ovo supplemented nutrients in broiler chickens. J. Sci.
Food Agric. 2012; 92:313-320.

Bhanja SK, Mandal AB, Goswami TK. Effect of in ovo
injection of amino acids on growth, immune response,
development of digestive organs and carcass yields of
broilers. Indian J. Poult. Sci. 2004b; 39:212-218.

Bhanja SK, Sudhagar M, Goel A. Pandey N, Mehra M,
Agarwal SK, et al., Differential expression of growth and
immunity related genes influenced by in ovo
supplementation of amino acids in broiler chickens.
Czech. J. Anim. Sci., 2014; 59(9):399-408.

Bottje W, Wolfenden A, Ding L, Wolfenden R, Moran
M, Pumford N, et al., Improved hatchability and post
hatch performance in turkey poults receiving a dextrin-
iodinated casein solution in ovo. Poult. Sci. 2010;
89:2646-2650.

Chamani M, Tasharrofi SH, Forudi F, Sadeghi AA,
Aminafshar M.. Evaluation the effects of in-ovo injection
of different nutrients on hatch percentage, performance
and carcass parameters of broilers. Annals of Biol. Res.
2012; 3(7):3771-3776.

Chandiranathan T. Effect of supplementation of
aminoacids and nano selenium on the growth
performance of commercial broiler chicken. M.V.Sc.,
Thesis submitted to Tamil Nadu Veteirnary and Animal
Sciences University, 2015.

Chen W, Xu J, Tangara M, Peng J. Effects of in ovo
injecting disaccharides and alanyl-glutamine dipeptide on
the energy status in duck embryos and neonates. Anim.
Reprod. Sci. 2010; 122:29-35.

Coles BA, Croom J, Daniel LR, Christensen VL. In ovo
peptide YY administration improves body weight at
hatch and day 3 in turkey poults. J. Appl. Poult. Res.
2001; 10:380-384.

Coskun 1, Cayan H, Yilmaz O, Taskin A, Tahtabicen E,
Samli HE. Effects of in ovo pollen extract injection to
fertile broiler eggs on hatchability and subsequent chick
weight. Turkish J. Agri. Nat. Sci. 2014; 1(4):485-489.
Dong XY, Jiang YJ, Wang MQ, Zou T. Effects of in ovo
feeding of carbohydrates on hatchability, body weight
and energy status in domestic pigeons (Columbia livia).
Poult. Sci, 2013; 92:2118-2123.

Foye O, Ferket P, Uni Z. Effect of in ovo feeding egg
white protein, beta-hydroxy-beta-methylbutyrate (HMB)
and carbohydrates on glycogen status and neonatal
growth of turkeys. Poult. Sci. 2006a; 85:1185-1192.
Gaafar K. Effect of in-ovo injection of amino acids
mixture in fertilized breeder’s eggs of Muscovy ducks on
the performance of newly-hatched ducklings. Minufiya
Vet. J. 2009; 6(1):1-12.

Gaafar KM, Selim SA, El-ballal SS. Effect of in-ovo
administration with two levels of amino acids mixture on
the performance of Muscovy ducks. J. Food Agric. 2013;
25(1):58-65.

Gonzales E, Cruz CP, Leandro NSM, Stringhini JH, Brito
AB. In ovo supplementation of 25(OH)D; to broiler
embryos. Brazilian J. Poult. Sci. 2013; 15(3):199-202.
Gore AB, Qureshi MA. Enhancement of humoral and
cellular immunity by vitamin E after embryonic
exposure. Poult. Sci. 1997; 76:984-991.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

~2411~

Jia CL, Wei ZH, Yu M, Wang XQ, Yu F. Effect of in-ovo
feeding maltose on the embryo growth and intestine
development of broiler chicken. Indian J. Anim. Sci.
2011; 81(5):503-506.

Joshua PP, Valli C, Balakrishnan V. Effect of in ovo
supplementation of nano forms of zinc, copper and
selenium on post-hatch performance of broiler chicken.
Vet. World. 2016; 9(3):287-294.

Kita K, Ito KR, Sugahara M, Kobayashi M, Makino R,
Takahashi N, et al., Effect of in ovo administration of
branched-chain amino acids on embryo growth and
hatching time of chickens. J. Poult. Sci. 2015; 52:34-36.
Kornasio R, Halevy O, Kedar O, Uni Z. Effect of in ovo
feeding and its interaction with timing of first feed on
glycogen reserves, muscle growth and body weight.
Poult. Sci. 2011; 90(7):1467-77.

Liu HH, Wang JW, Chen X, Zhang RP, Yu HY, Jin HB,
et al., In ovo administration of rhIGF-1 to duck eggs
affects the expression of myogenic transcription factors
and muscle mass during late embryo development. J.
Appl. Physiol., 2011; 111:1789-1797.

Moghaddam A, Karimi |, Borji M, Bahadori S,
Abdolmohammadi A. Effect of royal jelly in ovo
injection on embryonic growth, hatchability and
gonadotrophin  levels of pullet breeder chicks.
Theriogenol. 2013; 80:193-198.

Mohapatra P, Swain RK, Mishra SK, Behera T, Swain P,
Mishra SS, et al. Effects of dietary nano-selenium on
tissue selenium deposition, antioxidant status and
immune functions in layer chicks. Int. J. Pharmacol.
2014; 10(3):160-167.

Ohta Y, Tsushima N, Koide K, Kidd MT, Ishibashi T.
Effect of amino acid injection in broiler breeder eggs on
embryonic growth and hatchability of chicks. Poult. Sci.
1999; 78:1493-1498.

Salmanzadeh M, Ebrahimnezhad Y, Shahryar HA. Lotfi
A. The effects of in ovo injection of L-threonine in
broiler breeder eggs on characters of hatching and growth
performance broiler chickens. European J. Exp. Biol.
2011; 1(4):164-168.

Salmanzadeh M, Shahryar HA, Lofti A. Effect of in ovo
feeding of butyric acid on hatchability, performance and
small intestinal morphology of turkey poults. Kafkas.
Univ. Vet. Fak. Derg, 2015; 21(1):19-25.

Sawosz F, Pineda L, Hotowy A, Hyttel P, Sawosz E,
Szmidt M, et al., Nano-nutrition of chicken embryos:
Effect of silver nanoparticles and glutamine on molecular
responses and morphology of pectoral muscle. Baltic J.
Comp. Clin. System Biol, 2012, 229-245.

Selim SA, Gaafar KM, El-ballal SS. Influence of in-ovo
administration with vitamin E and ascorbic acid on the
performance of Muscovy ducks. Emir. J. Food. Agric.
2012; 24(3):264-271.

Shafey TM, Mahmoud AH, Alsobayel AA, Abouheif
MA. Effects of in ovo administration of amino acids on
hatchability and performance of meat chickens. S. Afr. J.
Anim. Sci. 2014; 44(2):123-130.

Shafey TM, Sami AS, Abouheif MA. Effects of in ovo
feeding of L-Glutamine on hatchability performance and
hatching time of meat-type breeder eggs. J. Anim. Vet.
Adv. 2013; 12(1):135-139.

Smirnov A, Tako E, Ferket P, Uni Z. Mucin gene
expression and mucin content in the chicken intestinal
goblet cells is affected by in ovo feeding of
carbohydrates. Poult. Sci. 2006; 85:669-673.



International Journal of Chemical Studies

35. Tako E, Glahn RP. Intra-amniotic administration and
dietary inulin affect the iron status and intestinal
functionality of iron-deficient broiler chickens. Poult. Sci.
2012; 91:1361-1370.

36. Tako E, Ferket PR, Uni Z. Effects of in ovo feeding of
carbohydrates and beta-hydroxy-beta-methyl butyrate on
the development of chicken intestine. Poult. Sci. 2004;
83:2023-2028.

37. Tangara M, Chen W, Xu J, Huang FR, Peng J. Effects of
in ovo feeding of carbohydrates and arginine on
hatchability, body weight, energy metabolism and
perinatal growth in duck embryos and neonates. Br.
Poult. Sci. 2010; 51(5):602-608.

38. Uni Z, Ferket P, Tako E, Kedar O. In ovo feeding
improves energy status of late term chicken embryos.
Poult. Sci. 2005; 84:764-70.

39. Upton JR, Edens FW, Ferket PR. Selenium yeast effect
on broiler performance. Int. J. Poult. Sci, 2008; 7(8):798-
805.

40. Zhou X, Wang Y. Influence of dietary nano elemental
selenium on growth performance, tissue selenium
distribution, meat quality and glutathione peroxidase
activity in Guangxi Yellow chicken. Poult. Sci. 2011;
90:680-686.

~ 2412~



