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(Effects of propolis on hatchability and Chick Performance in Japanese quail)
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navaslnsnoddnen1sHaNRnvasly (Eggs fertility)

Justyna et al. (2018) ldnnaosindereouiinldll 4 ngunimmnaes nduusnndumuey gy
2 suAumenesINdu+AIuAL Nqu 3 AanNumenaanages 96% wazngy 4 Annusleueaneses
96%-+Insvoda 15% Llaviavmn 600 es utsoandunduay 150 wes ndsdnviusinite finlddae
guvnfiFusuil 37.6-38.0 °C Avwduduivsil 50-65 %  wagazuiuilu 37.0-37.5°C Anwiu
duind 57-80% ufl 14 suamﬁﬂmvﬁﬂ'ﬁaiaﬂﬂLﬁamai"lu'suléziﬁﬁl,%a NUIMNNAUNITNARD
gns1Nsuaufalalaiuana1eai U@ (Table 1) maaﬂﬂaamu Aygun (2016) Aghidelunisiinle
Tnefl 5 Ndun1MAABY NANLINNANATUAN Nax 2 Bthndu ndu 3-5 ndelnswoda 1,2 ua 3%
pudrdu Tlaunnsgmdguusin 500 Wes lnsudaznauldle 100 Wes axfinisddlideioniuea
70% lngasianglddoududalnaweda Monmndlumsiinidudl 375 °C avwduduimsii 60-65%
fud 14 vesmsilalfdsudu 37.2 °C arududuingd 75% lnagndultdnludfnn q 2 wu.
wé’amﬂlsu'gmNﬂaaﬂmﬁgwmué"sﬁwaaﬂmmﬂ@’ LazdnsrazueInIInnevesiigon 1-9 Ju (Uewdiy
Ieshemiauasisoudslifivy) 10-16 Yu Fheeuluilvunazdilliung) wag 17-18 Ju (Fheeuln
G nuinisdadelngda 1.2 waw 3% ldfimnuusndafuainnduaiua uasnguiindaei
& (Table 2) @enAdosiu Aysun et al. (2012) ﬁwwaaﬂuﬁummzmzﬁﬂu 750 o wundungy
N139adaz 150 Weod in15naasd 5 ngu Lawn Nguuwsndnmisloanaged 70% nay 2 Annae
asazaneuumalaflounaslsd ngu 3-5 daselwsweda 5,10 uay 15% muadu aumgidililu
mstinegil 37.5 °C ewduduimsil 60-65% audeTudl 14 vesnsiin agAsugamgiiu 37.2 °C
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Table 1. The hatching results depending on treatment (%)

Treatment Eges fertility Hatchability — Hatchability
of set eggs  of fertile eggs

NC 84.68 79.63 70.50
C 84.00 77.88 70.00
A 85.89 77.27 72.22
P 87.80 76.00 74.80
SEM 2877 1.983 3.082

(NO) negative control, (O) control, (A) sprayed with 96% alcohol, (P) sprayed with 15%
alcoholic propolis extract SEM = Standard error of mean

Source: Justyna et al. (2018)

Embryonic mortolity (% of fertile eggs)

ENC HC WA WP

19.4° 19.4
12.9° 16.1 13.2

mortality of fertile eggs 1-14 days mortality of fertile eggs 15-17.5 days

Figure 1. Mean values (+SE) of periodical embryonic mortality (%). a,b differences between
mean values for treatments are significant at P <0.05.

Source: Justyna et al. (2018)



Table 2. Effects of in-ovo injection of propolis on hatchability and embryonic mortality

(Mean=+SE)
Treatment Fertility Hatchability — Hatchability Embryonic mortality
of set eggs of fertile eggs (% of fertile eggs)
1to 9d 10 to 16d 17 to 18d
Control 9391+1.11 83.57+2.01°  89.02+2.41°  8.80+1.94 0.00+0.00° 2.18+1.26"
Water 93.92+0.93 78.69+3.48  8387+4.28° 821232 447+2.25" 3.45:+3.45
19%Propolis 92.78+0.19 70.93i3.81ab 76.43+3.98" 12.79+2.11 5.7911.05bC 5.OOJ_r2.52b
2%Propolis 94.67+1.44 44.30+1.67° 46.75i1.19b 7.30+2.15 18.48+3.63° 27.43+2.81°
3%Propolis 94.70+1.00 57.42i4.8§’)bC 60.65i5.21b 4.67+1.77 11.25i2.69ab 23.43+337
p-value 0.673 0.000 0.000 0.142 0.000 0.000
Linear effect of 0.464 0.000 0.000 0.212 0.001 0.000
propolis levels
Quadratic  effect 0.419 0.376 0.454 0.089 0.275 0.484
of propolis levels
Cubic effect of 0.830 0.004 0.005 0.732 0.060 0.024

propolis levels

SE: Standard Error
Source: Aygun (2016)

Table 3. Effects of hatching egg sanitizers on fertility, hatchability, and embryonic mortality

(%)

Treatment Fertility

Hatchabilit Hatchabilit Embryonic mortality
y of set vy of fertile (% of fertile eggs)

€ggs €g8s 1to9d 10to 17d 17 to 18d
A 99.26 97.04 97.75 1.51 0.20 0.00
B 98.52 92.59 94.02 2.99 0.40 1.48
P5 99.26 97.78 98.52 0.00 0.00 1.48
P10 98.52 97.04 98.49 0.74 0.20 0.00
P15 98.52 93.33 94.73 4.53 0.20 0.00
p-value 0.649 0.792 0.649 0.549 0.525 0.144

A: 70% ethyl alcohol, B: benzalkonium chloride, P5: 5% propolis, P10: 10% propolis, P15:

15% propolis.

Source: Aygun et al. (2012)



navaslnsnaadnednsIn1sHnesn (Hatchability)

Justyna et al. (2018) wuindanuneanasos 96%+Insweda 15% snsinsilnesnvesluiisl
o wazdasnisiineanvedliidiiindmualiunndrmisadfiainnguaiuay nduiinuaiudae
wosundu+iwiuiiu uaznguiidnsousanesed 96% (Table 1) @eandasiu Aysun et al. (2012) 7
wuinsandelnaweda 5,10 waz 15% Liunnssainnguidnde ueanesed 70% waznguiian
feansavanauumalaieunaslsa (Table 3) Tuaauedi Aysun (2016) wuinnisansaelnsweda 1%
fsnmmsilneanvaslafidrfinfonun wagdnsnisiinoanvedlufitideliunndrsainngulsidany
waznguiidasetndu lurnefinsanlnaneda 2% lauansaannguiidaulnawoda 3% uwingy
Faviulnsveda 3% Téasnsilnesndninguiidalnsweda 1% lnouurliunmeuaussvedng
nsiinesnvedladniinianun wazsnsinisiinesnvedliiihdedunuudulds cubic (p<0.01)
(Table 2) Fsamnsoaguldinmsdnlnswedatisedu 5% Juluvilidnmnsilnesn Taiunnensain
nauvunTusee fndu+AsiuRn annseltununesinauld

NAVBILNINOAERDNI5ANYVBIRIBDY (Embryonic mortality)

Justyna et al. (2018) wuIN1sMEvRIRIBoussEzIn (1-14 Tu) lunqunisiaueanaged
96%+Tnsweda 15% hiunndrsannguiidndeoueanasad 96% lasiliis 2 nauiliinsnievesi
gousnnnInguinguiiviuaiusionlesindu+asiviin wazngumiuay drunsmefiseuluszozi
2 (15-17.5 Fu) nnngunaaashidinanuuansdieiu (Fisure 1) Tuwauzdi Ayeun (2016) WUIINIAET0
mgauluszesusn (1-9 Tu) Nnnguneasdlduaniieiu dun1smiessee 2 (10-16 Ju) wasszoy 3
(17-18 $u) nauilldlnsweda 1-3% fnrsmiefiseusnniinguiidndetiindu wasnguilidn
(Table 2)Tuvaigdl Aygun et al. (2012) wuinmismesaseulunnszey yangumaaedlisinam
uansafuneada (Table 3) Faanunsnasuldnsdelnsnedadisedu 5% Juluviilvinismesoon
tiow warliunandnsnnguiiviuausee fundu+aeviuiin Ssanunsoldununesindu eswntae
ANIUIUAUNSY

navaslwsnadanatuing wazN13LR3YLAULe (body weight)

Justyna et al. (2018) wuirgnunnszmduluszey 1,7 uag 14 fu ynngunisnaaos 3
duidnslaunnsneiy (Fisure 2) donmdosiu Ayeun (2016) Wuﬁﬂifmﬁﬂéf’mmgﬂuﬂmzmzﬁ{jﬂu
seeel way 10 Ju lllanuusnsaeiunisadifvesnngunnass (Table 4) @enndasiu Aysun et al.
(2012) wuanluszee 1 way 10 u 13mﬁfm§hsuaquﬂﬂ'iwnfjijuhjﬁmmLmﬂﬁmﬁunﬂmimaaq
(Table 5) Fsannsaasuldin amnsodalnswodaununissuaiufenesunau+msiviiuiesan
fmﬁﬂﬁaﬁumuﬂﬂiwmﬂﬂzjumimaaﬂ waznnseaulduandaiulunieada
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Figure 2. Mean values (+SE) of egg weight and body weight of quail chicks at days 1, 7, and
14 of rearing depending on the treatment.

(NO) negative control, (C) control, (A) sprayed with 96% alcohol, (P) sprayed with 15%
alcoholic propolis extract

Source: Justyna et al. (2018)

Table 4. Effects of in-ovo injection of propolis on chick body weight and body weight
gain (Mean+SE)

Treatment Body Weight, ¢ (1 d) Body Weight, ¢ Body Weight
(10 d) Gain, ¢

Control 7.93+0.05 35.28+0.76 27.36+0.80
Water 7.88+0.15 34.04+1.39 26.17+1.29
1%Propolis 7.80+0.03 33.34+2.45 25.54+2.49
2%Propolis 7.64+0.17 34.89+1.013 27.25+1.10
3%Propolis 7.76+0.09 34.94+0.91 27.18+0.97
P- value 0.437 0.876 0.863
Linear effect of propolis levels 0.109 0.971 0.869
Quadratic effect of propolis levels  0.522 0.364 0.385
Cubic effect of propolis levels 0.373 0.655 0.601

SE: Standard Error
Source: Aygun (2016)



Table 5. Effects of hatching egg sanitizers on BW at d 10, relative growth, and BW gain

Treatment Body Body Body
Weight, ¢ (1 d)  Weight, ¢ (10 d) Weight Gain, g
A 7.98 40.21 32.23
B 7.89 41.14 33.25
P5 7.99 40.88 32.89
P10 7.90 40.99 33.09
P15 7.85 a1.17 33.32
P-value 0.381 0.808 0.721
Pooled SD 0.418 4.428 4.328

A: 70% ethyl alcohol, B: benzalkonium chloride, P5: 5% propolis, P10: 10% propolis, P15:
15% propolis.
Source: Aygun et al. (2012)
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