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Abstract: The process of egg formation and egg quality depend on several biomechanisms that can be modifed by
various environmental, genetic and nutritional components. This experiment was performed to estimate the influence
of supplementation with dietary isoflavones (daidzein and genistein) in feed on the production performance and egg
structure during the first egg production period. Eighty ISA Brown laying hens were randomly divided into four groups,
20 birds per group, and surveyed during 3 consecutive periods (27-42 wks, 43-60 wks and over 60 wks). Concerning
diet supplemented with isoflavones (genistein and daidzein), the egg weight was statistically different compared with
the control group (confidence interval of 95%) in all the 3 periods of the experiment. The yolk:white ratio was signifi-
cantly higher in the control group compared with the groups fed with 1000, 2000 and 3000 mg of isoflavones per 1 kg
of feed in the periods of 27-42 wks and 43-60 wks (P<0.05).
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BJIMJAHUE HA TOJABABETO HA TEHUCTEUH U JAUA3EUH
HA MPOU3BOJACTBOTO U CTPYKTYPATA HA JAJHATA
BO TEKOT HA ITPBUOT JAJHEHOCEH NEPUO/,

AmnctpaxT: [Iponecor Ha hopMupame Ha jajeTo M KBAJIUTETOT Ha jajIIeTo 3aBHCH OJ] HEKOJIKY OMOMEXaHH3MHU KOU
MOXaT Ja ce MOAMQHIMPAaT OJf pa3sHM KOMIIOHEHTH Ha >KMBOTHATa CpeIWHA, TeHeTCKuTe M ucxpanara. OBOj
eKCIIEPIMEHT Oellle CIPOBEICH 3a Jla ce OICHU BIIMjaHHWETO Ha yrmoTpe0ara Ha AWETATHH M30()IaBOHM (JaWI3EHH U
TeHHUCTEHH) BO TOOMTOYHATA XpaHa Ha MPOU3BOTHUTE MepGOpMaHCH U CTPYKTypaTa Ha jajuaTa BO TEKOT Ha MPBHOT
Mepro]] Ha MPOU3BOACTBO Ha jajia. Ocymaecer kokommkn Hecrinkn UCA Bpayn 6ea mongenenn Bo detupu rpymu, 20
NITHIM TI0 Tpyma 1 Oea UCIIUTYBAaHM BO TEKOT Ha 3 mocienoBaTenHu nepuoay (27-42 nenenu, 43—-60 Henenn u Hag 60
Henenn). [lIto ce ogHecyBa 10 HcXpaHaTa HAIOMOMHETa CO M30(1aBOHH (TCHUCTEHH U TAaWI3CHH, TS)KUHATA HAa jajIIeTO
Oellle CTaTUCTUYUKY pa3siiyHa BO cropeida co KOHTpOJHaTa rpymna (CHHrHudukanTHocT o1 95%) Bo cute 3 meproau
Ha eKkcrepuMeHTOT. OJTHOCOT Ha >KOJ4YKa: OENTOKOT Oellle 3HAYUTEeTHO MOBUCOK BO KOHTPOJIHATA IpyIa BO cropenda
co rpymute xpanetu co 1000, 2000 u 3000 mr n3odaaBorr Ha 1 KT JOOUTOYHA XpaHa BO epHoaAnTe o 27—42 Henenmu
u 43-60 menemu (P <0,05).

Kayunn 360poBu: 130()IaBOHM 0OJ1 COja; KOKOIIKH HECHIIKH, CTPYKTYpa Ha jajieTo

INTRODUCTION that can be altered by various environmental, ge-
netic and nutritional components (Chukuwuka et al.,
The process of egg formation and subsequent 2011). Nutritional manipulation and genetic selec-

egg quality is dependent on several biomechanisms tion for egg size and production may lead to changes
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in egg components. Poultry eggs are one of the most
attractive targets for nutrition modulation, owing to
the extraordinary responsiveness of most of its
properties to dietary factors (Wang et al., 2017). In-
clusion of the soybean meal which is the good
source of protein and isoflavones in the poultry feed
rapidly increased in recent years. The isoflavones
are potential dietary supplement that may affect the
growth (Jiang et al., 2007; Gjorgovska et al., 2014),
the productive performance (Gjorgovska et al.,
2016), deposition in the egg yolk (Saitoh et al.,
2001; Lin etal., 2004; Gjorgovska and Kiril, 2013),
reducing the egg yolk cholesterol (Gjorgovska et al.,
2015) and positive and some negative impact.

Therefore, the purpose of this experiment was
to evaluate the effect of isoflavones on the produc-
tive performance and egg quality during first egg
laying cycle.

MATERIAL AND METHODS

Eighty ISA Brown laying hens were randomly
divided into four groups, 20 birds per group and es-
timate during 3 periods (27 — 42 wks, 43 — 60 wks
and Over 60 wks). The hens were housed in laying
cages (2 birds per cage) in a standard poultry house.
The laying hens were fed basal feed (control group)
and the supplemented feed with 1000, 2000 and
3000 mg isoflavones per kg feed. Water was offered
for ad libitum consumption throughout the
experiment, which was conducted for 12 months.
The experimental feed was supplemented with a
concentrated product, 40% isoflavones, produced
by the North China Pharmaceutical Corporation.
The isoflavone composition of the product is pre-
sented in Table 1.

Table 1
Composition of the 40% isoflavone product

Isoflavone %

1. Genistin 7.30
2. Genistein 1.26
3. Daidzin 22.12
4. Daidzein 1.74
5. Glycitin 8.01
6. Glycitein 0.45
Total 40.88

Table 2
Composition and nutritive value of the basal feed
(BF)
S
i
[=2]
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Ingredient, g/kg gg % % 2 % E s
= o (<] (9p] = Q
- & © S = o N
82 E» €9 52
§Q 2932 2,0 ©9
al L e aomd
Maize 562.3 603.9 607.2 552.5
Soybean meal 44% 188.4 1878 74.1 168.9
Sunflower meal 33% 1534 65.0 146.8 150.0
Fish meal 50.0 257 - -
Wheat bran - 734 1278 50.0
Soybean oil 35 - - 70
Methionine 99% 07 02 03 07
L-lysine 10 07 08 06
Calcium carbonate 164 198 182 439
Mono calcium phosphate 142 132 138 145
NaHCO3 - - 10 16
Minezyl (Zeolites) 30 30 30 30
Salt 22 22 21 24
Mineral premix 50 50 50 50
Total 1000 1000 1000 1000
Chemical composition, calculated
Dry matter, g/kg 89.24 89.04 88.95 89.42
Metabolic energy, kcal/kg 2900 2800 2750 2750
Crude protein, g/kg 21.44 1820 14.81 17.50
Crude fat, g/kg 314 286 289 313
Calcium, g/kg 1.05 110 1.00 2.00
Phosphorus (available), g/kg 0.78 0.74 0.81 0.78
Lysine, g/kg 120 1.00 0.65 0.85
DL Methonine, g/kg 0.53 039 033 041
Methionine + cystine, g/kg 0.83 0.67 0.57 0.68

Soybean meal isoflavones, mg/kg® 43.33 43.19 17.04 38.85

"Native isoflavones in soybean meal

Egg collection and egg quality analysis: The
number of produced eggs was monitored every day.
The egg structure parameters (egg weight, white
weight, yolk weight and eggshell weight) and their
percentage in the egg weight was measured on 6

Maced. J. Anim. Sci., 9 (2) 53-57 (2019)



Estimation of protein digestibility in bran from different rice varieties 55

randomly selected eggs 3 times during the experi-
ment (every 15th day) on balance with 0.1 g
accuracy. The eggs were weighed, and then yolks
were separated with an egg separator and weighed.
The shell was wiped clean and weighed. The albu-
men weight was calculated by subtracting yolk and
shell weight from total egg weight.

Table 3

RESULTS AND DISCUSSION

Hen’s weight, egg production and feed intake
of laying hens in the four groups are shown in Table
3. The egg production of laying hens during the first
egg laying cycle was similar across the treatment (P
> 0.05).

Supplemented genistein and daidzein’s influence on the laying performance during the first egg-laying cycle

27 — 42 wks

Basal feed (BF)
BF +1000 mg Sl/kg
BF +2000 mg Sl/kg
BF +3000 mg Sl/kg
Basal feed (BF)

~
w
|
o)}
S
£
x
7

Over 60 wks

BF +1000 mg Sl/kg
BF +2000 mg Sl/kg
BF +3000 mg Sl/kg
Basal feed (BF)

BF +1000 mg Sl/kg
BF +2000 mg Sl/kg
BF +3000 mg Sl/kg

Number of hens

N
o
N
o
N
o
N
o
N
o

Hen’s weight

1674 1688 1660 1680 1781
+128 122 97 +155 +109

1772 1774 1756 1761 2049
+111 110 109 +170 +204

—initial, g
—final, g

Egg, production, % 92.60 88.18 9141 9500  83.00

Feed consumption

— daily consumption, g 110 110 110 110 115

N
o
N
o
N
o
N
o
N
o
N
o
N
o

1800 1760 1768 1928+ 1809 1934 1883
+111 +105 +165 183 +193 +169 +180

1842 2063 2016 1940 1851 1919 1860
+256 +204 +204 +176 +220 +168 +178

76.80 75.06 80.60 74.31 65.60 58.70 66.27

115 115 115 120 120 120 120

Values are means = S.D

b Different superscripts within collumns are significantly different (P<0.05).

In Table 4 are presented the results of the egg
parameters during the first egg laying cycle of the
laying hens fed with diet supplemented with differ-
ent dose of genistein and daidzein. Nutritional mani-
pulation for egg size and production may lead to
changes in egg components. Isoflavones inclusion
into the feeding ration of laying hens improved the
pre-ovulation follicular development (Liu and
Zhang, 2008), increased the egg weight and the lay-
ing performance (Guo-zhen and Li, 2014), incre-
ased the eggshell thickness and strength and raised
the level of calcium in the shell (Etxeberria et al.,
2013). This experiment was carried out to analyze
the egg structure parameters of eggs produced by
Hisex Brown laying hens fed with diet with differ-
ent supplements inclusion. The egg weight during
the trial was significantly different (P<0.05) in com-
parison of the control group and other groups of
laying hens fed with 1000, 2000 and 3000 mg/kg
supplemented genistein and daidzein. Egg weights
were the greatest in laying hens supplemented with
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genistein and daidzein, whereas they were the low-
est in laying hens unsupplemented with genistein
and daidzein (Table 4). Similar trends were also
noted in white weights and yolk:white ratio in re-
sponse to the dietary treatments, while there was no
differences in egg yolk egg shell, egg percentage
(white, yolk and shell) and edible portion (P >0.05).
The present study provided evidence that genistein
and daidzein significantly effected the egg weignt
and the egg white and yolk:white ratio during the
first year period of egg laying in ISA hens (Table 2).
The improvement of the two egg quality character-
istics (egg weight and white weight) was therefore
probably due to increases the albumen formation
which is the biggest egg component. Previous stud-
ies from Saitoh et al. (2001) and Zhao et al. (2005)
have also shown that soy isoflavone supplementa-
tion improved egg production and egg quality in
poultry. In the experiment performed by Shi et al.
have been shown that isoflavones added as supple-
ments in the diet of laying hens during the later
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period of laying, after the peak production, signifi-
cantly affect egg production, egg weight and feed
conversion.

The highest value (44.00+5.75) of the yolk:
white ratio was noticed in the eggs of the control

group (P<0.05) during the period from 43 week to
60 week laying hen’s age. Several factors affect

total edible portion and yolk:white ratio. Age of hen,

size of eggs, nutrition, and strain can affect these pa-
rameters (Ahmadi and Rahimi, 2011; Roberts,
2004; Galea, 2011).

Table 4
Supplemented genistein and daidzein’s influence on the egg quality during the first egg-laying cycle
27 — 42 wks 43 — 60 wks Over 60 wks
2 2 2 2 2 o2 2 2 2
c » © » ¢ ©» @& ® ¢ @ » o
m o o)) o)) m o)) (=) (=) m [=)] [=)] [=)]
~ IS 1S 1S ~ 1S IS IS ~ IS IS IS
3 IS 1] 1] 2 1] I I 3 I I I
2 S S S 2 S o o 2 S o o
—_— — N (92} —_ — N o —_ — N o
< + + + < + + + < + + +
[5+ LL LL LL 3+ LL LL LL 3+ LL LL LL
m m oM oM fas] oM oM oM fas] M M M
£ 5956 6350 6189 6334 | 6371 6718 6876 6619 @ 6551 70.80 68.33 6753
99. 9 +5.478  #454> #5093 +500° @ +3.882 +527° +4.76° +4.36° | +2.95% +3.62° 508" +4.90°
White 38.02 41.17 39.90 40.81 39.70 41.95 43.19 41.75 41.80 45.24 43.49 43.47
9 +348 +321 #4201 $390 +3.54a 4230 +3750 £310% +1.86° 346" 362" +3.68
Yolk 14.86 15.30 15.09 15.49 17.30 17.73 18.46 17.43 16.61 18.17 17.39 16.87
9 +2.05 +1.68 +1.90 +1.95 +1.29 +1.29 +1.89 +1.67 +1.37 +1.09 +1.40 +1.41
Shell 6.68 7.03 6.91 7.06 6.71 7.50 7.11 7.00 7.10 7.39 7.45 7.20
9 +0.61 +056 +066 +0.66 : +0.85 +0.66 +091 +0.48 @ *0.67 +0.70 +0.70 +0.65
White. % 63.87 6483 6444 6444 | 6223 6237 6278 63.07 6381 63.83 6362 6434
! +1.95 +1.84 +2.20 +1.64 +2.42 +2.22 +2.52 +1.59 +1.95 +2.09 +1.71 +1.78
Yolk. % 24.89 24.08 24.39 24.41 27.25 26.46 26.88 26.31 25.34 25.71 25.47 25.00
70 +1.82 +1.85 +2.02 +1.59 +2.59 +1.73 +2.41 +1.47 +1.64 +1.71 +1.24 +1.64
Shell. % 11.24 11.08 11.18 11.15 10.52 11.18 10.34 10.61 10.83 10.46 10.91 10.66
70 +0.83 +0.69 +0.64 +0.70 +1.06 +0.80 +1.12 +0.87 +0.74 +1.14 +0.73 +0.67
Edible 88.76 88.92 88.82 88.85 89.48 88.82 89.66 89.39 89.17 89.54 89.09 89.34
portion, % +0.83 +0.69 +0.64 +0.70 +1.06 +0.80 +1.12 +0.87 +0.74 +1.14 +0.73 +0.67
Yolk:white 39.09 37.25 37.99 37.97 44,00 42.56 43.00 41.79 39.79 40.38 40.11 38.95
’ +4.068 +3.88" +4.39> +338° @ #5752 +428b +526b +3.27b: +3.63 +3.85 +2.96 +3.57

Values are means = S.D

b Different superscripts within collumns are significantly different (P <0.05).

CONCLUSIONS

In conclusion, data obtained in the present
study showed that suitable and available genistein
and daidzein supplements could improve egg
weight and white weight. The egg weight and egg
white during the trial was significantly different
(P<0.05) in comparison of the control group and
other groups of laying hens fed with 1000, 2000 and
3000 mg/kg supplemented genistein and daidzein.
Egg weights and white were the greatest in laying
hens supplemented with genistein and daidzein,

whereas they were the lowest in laying hens unsup-
plemented with genistein and daidzein

These findings indicated that the genistein and
daidzein could be a very effective additive to im-
prove laying performance and egg quality in the
birds during the whole first egg laying period.

REFERENCES

[1] Ahmadi, F., Rahimi F.: Factors affecting quality and quan-
tity of egg production in laying hens: Review. World
Applied Sciences Journal, 12 (3), 372-384 (2003).

Maced. J. Anim. Sci., 9 (2) 53-57 (2019)



Estimation of protein digestibility in bran from different rice varieties 57

[2] Chukwuka, O. K., Okoli, I.C., Okeudo, N.J., Udedibie,
A.B.l., Ogbuewu, I.P., Aladi, N.O., Iheshiulor, 0.0.M.,
Omede, A.A.: Egg quality defects in poultry management
and food safety. Asian Journal of Agricultural Research,
5(1),1816 (2011).

[3] Etxeberria, U., Fernandez-Quintela, A., Milagro, F.I.,
Aguirre, L.. Martinez, J.A., Portillo, M.P.: Impact of Poly-
phenols and Polyphenol-Rich Dietary Sources on Gut
Microbiota Composition. J. Agric. Food Chem. 61, 9517—
9533 (2013).

[4] Galea, F.: Nutrition and food management and their influ-
ence on egg quality. In: Proccedings XLVIII Simposio
Cientifico de Avicultura, Santiago de Compostela | 5 al 7
de octubre de 201, 2011.

[5] Gjorgovska, N., Filev, K., Pavlova, V., Levkov, V.: Effects
of the soy isoflavones on the growth and the exterior de-
velopment of the ISA Brown pullets. Emirates Journal of
Food and Agriculture, Vol. 26 (9), 822-827 (2014).

[6] Gjorgovska, N., Filev, K., Levkov V., Kostov, V., Nas-
tova, R., Gjorgjievski, S., Grigorova, S.. Effects of
isoflavones in feed on plasma estradiol concentration and
productive perforamces in laying hens. Iranian Journal of
Applied Animal Science, Vol. 6 (3), 691-695 (2016).

[7] Gjorgovska, N., Filev, K., Levkov, V., Nastova, R.: Effect
of supplemented isoflavones in feed on plasma and egg
cholesterol concentration in ISA Brown layers. Veteri-
narija ir Zootechnika, Vol. 70 (92),16-21 (2015).

[8] Gjorgovska, N., Filev K.: Transfer Of Daidzein And
Genistein From Feed Into The Egg Yolk of Hens. Journal
of Animal and Feed Sciences, 22, 144-148 (2013).

[9] Guo-zhen, J., Li, W.: Effect of Daidzein on lleum Micro-
flora Biodiversity in Hy-Line Variety Brown Layers. J.
Northeast Agric. Univ. 21, 31-36 (2014).

Maced. J. Anim. Sci., 9 (2) 53-57 (2019)

[10] Jiang, Z.Y ., Jiang, S.Q., Lin, Y.C., Xi, P.B., Yu, D.Q., Wu,
T.X.: Effects of soybean isoflavone on growth
performance, meat quality, and antioxidation in male
broilers. Poultry Sci. 86:1356-1362 (2007).

[11] Wang, J., Yue, H., Wu, S.-G., Zhang, H., Qi, G.-H.:
Nutritional modulation of health, egg quality and
environmental pollution of the layers. Animal Nutrition
Volume 3, Issue 2, pp. 91-96 (2017).

[12] Lin, F., Wu, J., Abdelnabi, M.A., Ottinger, M.A., Giusti,
M.M.: Effects of dose and glycosylation on the transfer of
genistein into the eggs of the Japanese quail (Coturnix ja-
ponica). J. Agr. Food Chem. 52, pp. 2397-2403 (2004).

[13] Liu, H.Y.; Zhang, C.Q.: Effects of daidzein on messenger
ribonucleic Acid expression of gonadotropin receptors in
chicken ovarian follicles. Poult. Sci. 87, pp. 541-545
(2008).

[14] Roberts, R. J.: Factors affecting egg internal quality and
egg shell quality in laying hens. The Journal of Poultry
Science, 41 (3), pp. 161-177 (2004).

[15] Saitoh, S., Sato, T., Harada, H., Takita, T.: Transfer of soy
isoflavone into the egg yolk of chickens. Biosci. Biotech-
nol. Biochem. 65, pp. 2220-2225 (2001).

[16] Shi, S.R., Gu, H., Chang, L.L., Wang, Z.Y., Tong, H.B.,
Zou, J,M.: Safety evaluation of daidzain in laying hens:
Part |. Effects on laying performance,clinical blood param-
eters, and organs development. Food Chem Toxicol, 55,
pp. 684-88 (2013).

[17] Zhao, R.Q., Zhou, Y.C., Ni, Y.D., Lu, L.Z,, Tao, Z.R,,
Chen, W.H.. Chen J.: Effect of daidzein on egg-laying per-
form-ance in Shaoxing duck breeders during different
stages of the egg production cycle. Br. Poult. Sci. 46, pp.
175-181 (2005).






