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ABSTRACT  
 

The objective of this study was to determine the effect of resveratrol supplementation in KA-EN 3B®-egg yolk dilution on sperm quality of 

Bangkok chickens. The semen was collected from 2 adult male Bangkok chickens with an age of ± 12 months and a body weight of ± 2.5 kg. The 
collected semen was divided into 5 treatments with 5 replicates each.  The treatments used were KA-EN 3B®-egg yolk (KEY), KEY + 0.02% 

resveratrol, KEY + 0.04% resveratrol, KEY + 0.06% resveratrol, and KEY + 0.08% resveratrol. The parameters observed were sperm motility, 

viability, and abnormalities during 24 hours, 48 hours, and 72 hours of storage in the refrigerator. The results showed that resveratrol 
supplementation in the diluent had no effect (P>0.05) on sperm motility, viability, and abnormalities during storage. This study concluded that 

supplementation of resveratrol in KA-EN 3B®-egg yolk diluent did not affect the quality of Bangkok chicken sperm during storage. 

____________________________________________________________________________________________________________________ 
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ABSTRAK 
 

Penelitian ini bertujuan mengetahui pengaruh suplementasi resveratrol dalam pengencer KA-EN 3B®-kuning telur terhadap kualitas sperma 

ayam Bangkok. Semen diinokulasi dari ayam Bangkok jantan dewasa yang berumur ± 12 bulan dengan bobot badan 2,5 kg. Penelitian ini 

menggunakan rancangan acak lengkap dengan lima taraf perlakuan dan lima kali ulangan. Perlakuan yang digunakan adalah pengencer KA-EN 
3B®-kuning telur (KKT), KKT + 0,02 % resveratrol, KKT + 0,04 % resveratrol, KKT + 0,06 % resveratrol dan KKT + 0,08% resveratrol. 

Parameter yang diamati meliputi motilitas, viabilitas, dan abnormalitas sperma selama penyimpanan 24, 48, dan 72 jam pada refrigerator. Hasil 

penelitian menunjukkan suplementasi resveratrol dalam pengencer tidak memengaruhi (P>0,05) motilitas, viabilitas, dan abnormalitas sperma 
selama penyimpanan. Disimpulkan bahwa suplementasi resveratrol dalam pengencer KA-EN 3B®-kuning telur tidak memengaruhi kualitas 

sperma ayam Bangkok selama penyimpanan. 

____________________________________________________________________________________________________________________ 
Kata kunci: ayam Bangkok, pengencer, resveratrol, sperma 

 

 

INTRODUCTION 

 

Bangkok chickens are reared in Indonesia as a 

fighting chock and have a sturdy body, taller and 

heavier body weight than free range chicken. 

Population Bangkok chicken as one of the local 

chicken germplasm needs to be improved with utilize 

the artificial insemination (AI) technology. Utilization 

of AI technology is expected not only to increase 

population but also the genetic quality of Indonesian 

local chicken with utilizes a superior Bangkok rooster 

through a crossbreeding program. The quality of sperm 

that is inseminated is one possible factor influencing 

the success of AI. Semen storage before insemination 

can cause a change in sperm quality thus requires the 

precise diluent. Sperm quality examination in poultry 

has a significant relationship with the fertilization 

ability (Iswati et al. 2017). 

Commercial fluid such as ringer lactate and 

physiological NaCl has been used as chicken semen 

diluent. Other commercial fluids such as KA-EN 3B
®
 

have possibility to be more potential because it contains 

dextrose which has been  reported can maintain the 

chicken Bangkok sperm quality during storage at 

temperature of 5°
 
C (Kudratullah and Sudrajat 2021). 

Combination of infusion fluid with egg yolk has also 

been proven could maintain the sperm quality during 

storage. Egg yolk is a diluent containing Low Density 

Lipoprotein (LDL) organic that is known capable of 

protecting sperm during storage (Manjunath 2012). 

Permatasari et al. (2013) also  stated that egg yolk has 

components in the form of lipoproteins and lecithin 

which can defend and protect sperm from cold stress. 

Chicken sperm cell membrane according to Cerolini 

et al. (2006) contains double unsaturated fatty acids 

that facilitate the lipid peroxidation. Lipid peroxidation 

causes morphological damage and decrease  sperm 

motility and fertility  (Long and Kramer 2003). 

Antioxidants in material diluent are used to prevent the 

peroxidation effect and resveratrol is one of antioxidant 

that can be supplemented in diluent. Resveratrol is a 

polyphenol naturally detected in 70 species of plants 

especially the in the grape bark and seeds (Salehi et al. 

2018). Resveratrol is very strong antioxidant (Yulyani 

et al. 2017) and has succeeded used for protecting cells 

from stress caused by the oxidation of hydrogen 

peroxide (Salehi et al. 2018). 

Tvrdá et al. (2015) reported that the addition of 

resveratrol to the culture medium can be beneficial for 

the stimulation whole activity of cows sperm and 

protection against the development of oxidative stress 

in vitro. Ahmed et al.  (2020)  observed  that the 

addition of resveratrol in diluent repair the sperm 

quality and fertility ability, as well as reduce DNA 

fragmentation and lipid peroxidation in sperm buffalo 

during cryopreservation. The research of Rezaie et al. 
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(2021) found that the addition of resveratrol in 

Beltsville poultry semen extender (BPSE) was capable 

in increasing the function of chicken sperm after 

freezing. This research was carried out to determine the 

effect of resveratrol supplementation in KA-EN 3B
® 

diluent egg yolk on the quality of Bangkok chicken 

sperm.  

 

MATERIALS AND METHODS 

 

The study uses a completely randomized design 

with 5 treatments and 5 repetitions. The semen was 

collected from 2 adult male Bangkok chickens with 

an average age of ± 12 months and a body weight of  

± 2.5 kg. The chicken was kept in individual-sized 

cages 40 x 50 x 70 cm. Chickens were given a 

complete ration of 150 g/chicken and water was given 

ad libitum.  

 

Research Procedure 

Diluent base used in this research was the fluid 

infusion of KA-EN 3B
® 

and egg yolk. The composition 

of KA-EN 3B
®
 (PT Otsuka, Indonesia) is anhydrous 

dextrose 13.5 g, sodium chloride 0.875 g, potassium 

chloride 0.75 g, sodium lactate 1.1 g in 500 mL sterile 

water with osmolarity 290 mOsm/L. 10% of egg yolk 

purebred chicken  mixed with 90% KA-EN 3B
®
 and 

centrifuged at a speed of 2000 rpm for 30 minutes. The 

supernatant was taken and added with 0.2% glucose 

(Merck, Germany), 1000 IU/mL penicillin (PT Meiji, 

Indonesia), and 1 mg/mL streptomycin (PT Meiji, 

Indonesia). Supernatant was divided in five tubes and 

added resveratrol (Healthy Care, Australia) according 

to the treatment. Treatments used were KA-EN 3B
® 

diluent-egg yolk (KEY), KEY + 0.02% resveratrol, 

KEY + 0.04% resveratrol, KEY + 0.06% resveratrol, 

and KEY + 0.08% resveratrol. 

Semen was collected with massage technique and 

evaluated microscopically and macroscopically, then 

tranfered to 5 tubes with ratio diluent and semen was 

10:1 (Winarto and Isnaini 2008; Iskandari et al. 2020). 

Semen liquid was furthermore kept in the refrigerator 

for 72 hours. Observation of sperm quality was 

performed at 24, 48, and 72 hours. 

 

Research Variables 

Sperm motility 

Motility observed using light microscope (Boeco, 

Germany) with magnification 40X. A drop of semen 

was placed on a object glass and covered with cover 

glass, and the speed of movement sperm was evaluated 

(Arifiantini 2012).  

 

Sperm viability 

Viability observed based on Arifiantini (2012). 

Sperm was stained with eosin nigrosin and observed 

under a microscope with a magnification objective of 

40X on 10 fields of view. Dead sperm absorb color 

whereas sperm life is not colored. Sperm viability was 

calculated using the following formula: 

 

          ( )  
                

            
       

Sperm abnormality 

Sperm abnormality was calculated as follows: 

 

            ( )  
                     

              
       

 

Analysis Data 

Data were analyzed by one way analysis of 

variance (ANOVA) using the software Statistical 

Package for the Social Sciences (SPSS). 
 

RESULTS AND DISCUSSION 
 

The Bangkok chicken sperm motility during storage 

is presented in Figure 1. The addition of resveratrol in 

 
perm motility of Bangkok chicken in diluent KA-EN 3B ® egg yolk supplemented with different concentration of resveratrol 
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the diluent did not influence sperm motility (P>0.05) of 

Bangkok chicken at 24, 48, and 72 hours of storage. 

These results were in accordance with the report of 

Rezaie et al. (2021) that the addition of 0.01 µM 

resveratrol did not affect total sperm motility and the 

addition of 0.01 and 0.1 µM resveratrol did not affect 

chicken sperm motility parameters after thawing. 

Sperm motility during 24-hours storage was within 

the range of 39.2-48.8%. Similarly, Pratiwi et al. 

(2019) found that the use of ringer's lactate egg yolk 

astaxanthin as a diluent for sperm Menawang chicken  

resulted 49% sperm motility. Kudratullah and Sudrajat 

(2021) also reported that sperm motility of Bangkok 

chickens tended to decrease rapidly reaching 40% at 9 

hours of storage using dextrose diluent. In contrast, 

Haq et al. (2020) observed that sperm motility in 

Cemani chickens reached 75%  using phosphate egg 

yolk diluent. 

Sperm motility at 48-hours storage ranged between 

14-22.6%. This result was lower than Nugroho and 

Saleh (2016) finding which obtained above 30% sperm 

motility in local chickens using ringer's lactate egg 

white diluent. The motility of sperm at 72-hours 

storage was in the range of 5.2-9.8% which was lower 

than those  reported  in local chicken sperm  diluted in 

coconut water egg yolk glucose ranged between 23 

to24.6% (Khaeruddin et al. 2019). Hidayat et al. (2021) 

reported sperm motility of Pelung chicken was 6.25% 

in ringer's lactate egg yolk diluent added with Sodium 

Dodecyl Sulphate (SDS) and vitamin E. 

The differences in sperm motility in various studies 

might be caused by many factors. According to Sarkar 

(2020), there were some possible factors that influence 

the motility, viability, and fertility of poultry sperm in 

storage such as temperature storage, diluent pH, 

osmolarity, level dilution, and seminal plasma. Feyisa 

et al. (2018) found that sperm motility was different 

among chicken breeds.  

The sperm motility of Bangkok chickens decreased 

after 72 hours of storage. This might cause sperm 

damage during storage. According to Aramli et al. 

(2013), storage  can increase and decrease the oxidative 

stress rate of Adenosine Triphosphate (ATP). The ATP 

originates from a part of the middle sperm and plays a 

role in the movement (motility) of sperm (Bennison et 

al. 2016). In vitro sperm storage formed superoxide 

mitochondria (O2
-
) which causes lipid peroxidation and 

the production of reactive aldehyde electrophilic. These 

aldehydes bind the functional proteins resulting in 

motility sperm disappearance (Gibb and Aitken 2016). 

Resveratrol antioxidants in this study were assumed not 

capable of preventing the effect of lipid peroxidation 

due to not producing a significant influence on sperm 

motility. 

The results of sperm viability in Bangkok chickens 

during storage are shown in Figure 2. The addition of 

resveratrol in diluent had no effect (P>0.05) on sperm 

viability in Bangkok chicken at 24, 48, and 72 hours of 

storage. Resveratrol supplementation in this research 

did not produce a difference in sperm viability. Rezaie 

et al. (2021) also found that there was no difference in 

sperm viability after thawing in control treatment with 

the addition of 0.01 µM resveratrol.  Similarly, Gopi et 

al. (2020) observed that there was no difference in 

sperm viability stored for 24-48 hours between control 

with additional antioxidant polyphenols 50 ppm and 

100 ppm. 

Sperm viability in 24-hours storage was in the range 

of 87.89-91.79%. This result was higher than reported 

by Hidayat et al. (2021) around 74.63% in Pelung 

chicken sperm diluted with ringer's lactate eggs yolk 

added with SDS and vitamin E. Ulus et al. (2019) also 

reported that sperm viability in local chicken was 

70.96% in NaCl and tris egg yolk diluent. Low viability 

(40.4%) was reported by Fitriyah et al. (2019) on 

Magon chickens sperm using ringer's lactate diluent. 

 
perm viability in Bangkok chicken in diluent KA-EN 3B® the egg yolk resveratrol supplementation 
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Sperm viability for 48-hours storage was in the 

range of 57.16-76.03%. This result was relatively 

similar to that reported by Haq et al. (2020) namely 

65% of Cemani chicken sperm diluted with egg yolk 

phosphate diluent. This result was higher from Hidayat 

et al. (2021) finding which was 52.1% in Pelung sperm 

chicken diluted in ringer's lactate-egg yolk added with 

SDS and vitamin E. 

Decreasing viability during storage might cause 

damage to sperm. According to Rizkallah et al. (2022),  

storage of sperm at 5°
 
C  or 15°

 
C cause sub-lethal 

damage to sperm agglutination of membrane proteins 

integral, change protein function, and loss of function 

selective semi-permeable from cell membrane. 

The result of sperm viability in this study was 

higher from sperm motility. This is in line with Sarkar 

(2020) that the high sperm viability usually found at 

low temperature (around 4°
 

C) because the low 

temperature may decrease metabolism activity which 

can extend the life of sperm during storage in vitro. 

According to Gibb and Aitken (2016), cooling sperm at 

a temperature between 4-10°
 
C intends to limit the rate 

of metabolism during storage. High sperm motility 

occurs at a range of 20-37°
 
C, if temperature storage is 

lower or higher than that, they will produce low sperm 

motility (Sarkar 2020). 

The results of the abnormality of sperm Bangkok 

chicken during storage can be seen in Figure 3 and 

Figure 4. The addition of resveratrol in diluent did not 

influence (P>0.05) on abnormalities in sperm Bangkok 

chicken at 24, 48, and 72 hours of storage. A common 

sperm abnormality found in this research was tail and 

 
Figure 3. The examination of Bangkok chicken sperm with eosin-nigrosine staining (magnification 40 x 16). The red arrow 

indicates dead sperm (absorbs color) and the black arrow indicates abnormal sperm 

 

 

 
bnormalities of Bangkok chicken (%) in KA-EN 3B® egg yolk diluent with resveratrol supplementation 
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mid piece abnormality which was classified as a 

secondary abnormality. Tail abnormality is associated 

with low-motility sperm (Feyisa et al. 2018).  
The abnormality of sperm obtained from 24-hours 

storage was in the range of 17.07-23.25%. This result 

was lower than that reported  by Siudzińska and 

Łukaszewicz (2008) namely 33.15% in sperm chicken 

Black Minorca using Lake diluent. However, the 

present finding was higher than Nugroho and Saleh  

(2016) who reported that the sperm abnormality of 

local chickens in ringer's lactate white egg diluent was 

<12%. Sperm abnormality at 48 hours of storage was 

increased in the range of 28.31-36.92% and continues 

to increase up to 72 hours of storage ranged 35.24-

40.9 % (Figure 4). Siudzińska and Łukaszewicz 

(2008) stated that during the storage there will be a 

decreasing amount of normal sperm and the quantity 

of  abnormal sperm was influenced by type diluent 

used. 

Resveratrol supplementation in this research did not 

affect the percentage of abnormal sperm. This result 

differed from Rezaie et al. (2021) who observed that 

the addition of 0.1 µM resveratrol can increase 

membrane integrity, activity of mitochondria, and 

malondialdehyde concentration of sperm chicken after 

freezing. This observation was probably due to the 

difference concentration of resveratrol used. However, 

Gopi et al. (2020) reported that no difference in 

inhibition of lipid peroxidation in chicken spermatozoa 

stored 24 hours between  control group and  the group 

added with 50 ppm and 100 ppm of antioxidant 

polyphenols.  

 

CONCLUSION 

 

Resveratrol supplementation at concentration of 

0.02-0.08 % in KA-EN 3B
® 

diluent yellow egg did not 

influence the quality of Bangkok chicken sperm during 

storage at low temperature. 
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