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Abstract. The objective of this research was to investigate the effect of flamboyant flower extract as a 
natural antioxidant on sperm quality of Aceh cattle after dilution and equilibration. Fresh semen was 
collected from 2 healthy bull aged 3.5-4 years old. The research took place in BIB Laboratory. The method 
used was CRD (Completed Randomized Design), with 6 treatments and 5 replications each The treatments 
(m/v) were 0%, 0.05%, 0.10%, 0.15% and 0.20% of flamboyant flower extracts. The method used was CRD 
(Completed Randomized Design), with 6 treatments and 5 replications each. The treatments (m/v) were 0%, 
0.05%, 0.10%, 0.15% and 0.20% of flamboyant flower extracts. The data obtained were analyzed by 
analysis of variance (ANOVA). Parameters evaluated in this study were motility, viability, plasma 
membrane integrity, and abnormality. Results showed that there was an insignificant effect (p˃0.05) of 
flamboyant flower extract on the quality of Aceh cattle spermatozoa. The best percentage of motility and 
viability, 80.0% and 88.4%, respectively, were found at P3 (0.15% flamboyant flower extract). In can be 
concluded from the research that the addition of 0.15% (m/v) D. regia flower extract was able to maintain 
sperm quality of Aceh cattle to be used in the artificial insemination program. 
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1  Introduction  

Aceh cattle (Bos taurus indicus) is one of beef cattle that 
is scattered in Aceh province [1]. Aceh cattle were able 
to be adapted well to the restrictiveness of the 
environment [2]. Aceh cattle have a small size of body 
and solid, auburn and sorrel fur, it can bear breed every 
year and it had a perfect reproduction system3. Besides, 
ox's weight is around 450-600 kg [4]. Aceh cattle had an 
important role in the fulfillment of beef in that province. 
Besides, Aceh cattle also had a significant contribution 
to the economic, social and cultural life of the local 
community [30]. Based on the superiority, Aceh breeder 
chose to maintain Aceh cattle to increase the local 
economic [5].  
 According to Decree of the Minister of Agriculture 
of the Republic of Indonesia Number:  
2907/Kpts/OT.140/6/2011 11th June 2011, Aceh cattle 
had been appointed as one of local beef breed germ 
plasma and the wealth of animal genetic resources in 
Indonesia that needs to be protected and preserved [1]. 
Currently, it is reported that the quality of semen after 
thawing is increased. However, spermatozoa which are 
damaged during the cryopreservation process and 
thawing reached 50,00%, until caused decreasing in 
fertilization [6]. However, the cryopreservation process 

on Aceh cattle is often got obstacles, such as finite 
dilution which is able to protect spermatozoa quality 
until the freezing process and minimize the lowering 
quality of spermatozoa during the freezing process [5,7]. 

The use of nature dilution has been widely carried 
out, including using the extract of dragon fruit, carrot 
extract, and tomato extract, though, did not obtain yet 
the motility rate of freezing Aceh cattle above 40% 
[31]. Commercial diluent such as Andromed is often 
used in process of cattle freezing. It was known that this 
diluent is easy to use because it is available in a package 
that ready to use, has the patent and contains substances 
that are needed in semen cryopreservation. Yet, this 
process had the obstacles which influenced the process 
run well. One of the obstacles is the cost of dilution is 
expensive and difficult to find it in a certain time. The 
more economical dilution substance could obtain from 
tris (hydroxymethyl) aminomethane, it had the 
capability in increasing motility and viability of 
spermatozoa, which had used on Simmental cattle [8], 
and Limousin cattle [32]. Furthermore, diluent tris had a 
role as a prop in protecting and maintaining the quality 
of spermatozoa [33]. 

Tris dilution was combined with egg yolk was 
reported that it had a good quality of dilution, such as on 
the sperm of the coastal ox [8,9]. Therefore, the 
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alternative is to use tris egg yolk thinner whose 
composition is almost the same as the andromed thinner. 
Besides, the selection of diluent that suitable, the success 
of sperm freezing is also influenced by processing, 
semen conservation and also the quality of sperm after 
freezing [10]. Generally, it was reported the success 
semen after freezing on cattle Po 48,14% [27]; Bali 
cattle 51,36% [11]; Aceh cattle 45,22%5 and 36,4% [12]. 
Some of that report can be seen the percentage of 
freezing Aceh cattle is easier so that it is needed to 
research media of diluent for maintaining the sperm 
quality for increasing the quality of genetic to support 
local economies.  

The dilution process is important to do because the 
efficiency in utilization ejaculate sperm that spermatozoa 
concentration reached billions in once ejaculate. Thus, it 
was needed dilution media which was able to maintain 
the quality of sperm as the quality of natural semen. The 
diluent process was not suitable for natural semen can 
cause damage to sperm, so that improved fertility 
capacity. Many efforts are done to improve semen 
quality, one of them by adding antioxidants into dilution 
of tris egg yolk. All the time, the using antioxidant to 
keep semen quality which was reported, including 
additional vitamin C on rabbit semen [13]; extract 
dragon fruit on aceh cattle [14]; extract guava on freeze 
semen of bali cattle [15], and extract moringa leaf on the 
wild ox of Java [16]. Antioxidant synthetic like β 
carotene is able to play a role in maintaining motility and 
vitality of spermatozoa Bali cattle [17]. The price of β 
commercial carotene is more expensive, it is no easy to 
gain at a certain time. The utilization of natural 
antioxidant which exists in the air, it was expected to 
maintain motility of spermatozoa. 

One of the plants that had potential in producing 
antioxidant is flamboyant flower (Delonix regia), 
besides produced carotenoid, it also produced saponin, 
anthocyanin, alkaloid, flavonoid, and tannin [18,19]. 
Play a role to impede oxidize lipid to bring back cell 
integrates and improved viability so that sperm motility 
sperm still keep after preservation [20]. The utilization 
of flamboyant flower as an antioxidant on extender tris 
egg yolk during process freezing of semen Aceh cattle. 
Based on the explanation above, hence it needs to do 
research towards potential extract flamboyant flower 
Delonix regia (Bojer ex Hook.) Raf. to improved 
spermatozoa quality of Aceh cattle after adding dilution.  
 
2  Materials and Methods 
 
2.1 Experimental design 
 
The Completely Randomized Design (CRD) with six 
treatments and five replications was used in this study. 
The tested treatment is: P0 = 0%, 0,002% β karoten, 
0,05%, 0,10%, 0,15% and 0,20% flamboyant flower 
extract. The data obtained were analyzed by analysis of 
variance (ANOVA) and continued by Duncan's multiple. 
The treatment test is the difference of concentration 
flamboyant flower extract (D. Regia) in sperm dilution. 
Those treatments were 0%, 0,05%, 0,10%, 0,15% dan 

0,20%. The thinner used is tris egg yolk [21]. and 
cryoprotectant used is glycerol 7,00% [22]. Besides, to 
control antioxidant positive used β karoten 0,002 %17. 
The study was conducted at the Laboratory of Artificial 
Insemination Center (Balai Inseminasi Buatan/BIB) 
Saree, Aceh Besar District and Brackish Water 
Aquaculture Center (Balai Perikanan Budidaya Air 
Payau/BPBAP) Ujung Batee, Aceh Besar. 
 
2.2 Sample Preparation 
 
The research objects were two aceh oxen. Its weight is 
350 kg and already trained for keeping semen by 
professionals of BIB Saree to be able to do the breeding 
process in a crowded environment. Besides, the aceh 
cattle are also trained to use artificial vagina in 
temperature 40-42°C [23] with the help of a breeder cow 
when the process of semen keeping. 
 
2.3 Manufacturing of Flamboyant Flower Extract 
and Yolk Dilution 
 
Manufacturing of flamboyant flower extract used the 
maceration method which is guided by the combination 
method of Fitriana and Pasaribu [24,25]. Sample of 
flamboyant flower Delonix regia (Bojer ex Hook.) Raf. 
used is part of petal which is dried on room temperature. 
Production of tris egg yolk diluent solution is guided by 
combination research of Dwitya [26]. 
 
2.4 Semen collection 
 
The collection of semen from two Aceh cattle (seulawah 
and panglima type) by the help of ox stimulus [23]. The 
collection of sperm was in the morning (08.30 a.m.-09 
p.m.) on twice ejaculation for each collection. Then, 
semen was collected by using an artificial vagina which 
is filled up warm water and is smeared vaseline, next at 
the end of the artificial vagina was inserted a collection 
tube and put into a sarong so that it does not tumble [26]. 
 
2.5 Evaluation of fresh semen 
 
Semen which had been collected was evaluated 
macroscopically (color, smell, pH, consistency, and 
volume) and evaluated microscopically, it is mass 
movement (++) and (+++)27, motility percentage 
(≥70%), spermatozoa concentration ≥ 800 million 
cell/ml, spermatozoa viability (%) and secondary 
abnormality of spermatozoa (<20%) [27]. 
 
2.6 Dilution and additional of antioxidant 
 
The diluent material and antioxidant were prepared in 
the laboratory before collected semen. Fresh semen was 
evaluated and adequate for cryopreservation was moved 
into diluent solution of tris egg yolk in accordance 
treatment i.e.  P0, P0+, P1, P2, P3, P4 by adding 
cryoprotectant glycerol (7,00%) [22], and antioxidant of 
extract flamboyant flower (previous research) by 
modified it is P0 = 0% extract flamboyant flower, P1= 
0,05% extract flamboyant flower, P2 = 0,10% extract 
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flamboyant flower, P3 = 0,15% extract flamboyant 
flower, and P4 = 0,20% extract flamboyant flower per 
100 ml diluent). Meanwhile, to control positive (P0+) 
used synthetic antioxidant; karoten = 0,002% [17]. 
Dilution (0,5ml) is filled up into the tube, mixed fresh 
semen then evaluated as dilution data. 
 
2.7 Semen collection 
 
The first equilibration process occurred when semen was 
diluted into an extender solution. Then, semen which 
was diluted is packed up into a microcentrifuge tube, re-
equilibrated in the refrigerator with a temperature around 
5oC [27] for 3 hours. After the equilibration process, 
semen was moved into the freezer of the refrigerator (-
20oC) for 15 minutes28  and it was evaluated as data 
equilibration. 
 
3  Results and Discussion 
  
The average semen quality aceh cattle showed that semen 
quality can be processed to the next step to process 
dilution and equilibration (Table1).  

 
Table 1. Data evaluation quality of fresh  semen of aceh cattle 
(five replications) 

 
The motility of fresh spermatozoa was also 

categorized (Table 1). Progressive spermatozoa after 
ejaculation largely determine success in fertilization. The 
percentage of viability of fresh sperm is higher than 
motility, it is suspected that not all viability moves 
progressively so that the motility is lower. The motility 
percentage was lower than the viability percentage, due 
to the fact that spermatozoa that were not progressively 
motile were still alive and thus were not exposed at the 
time of fixation. The observation of fresh spermatozoa 
abnormalities in this study is 9%. The percentage of 
abnormality obtained is below 20%, so it is categorized 
as good quality aceh cattle semen [23]. 

The percentage of motility at the dilution phase > 
70% which showed the addition of flamboyant flower 
extracts in the egg yolk tris extender has the same 
potential as beta carotene in protecting sperm. Based on 
statistical tests on all treatments did not have a 
significant effect (P> 0.05) on the percentage of the 
spermatozoa motility of aceh cattle. The results of the 
motility of adding flamboyant flower extract to P3 

(0.15%) at the dilution stage have the same value as the 
positive control treatment (P0+). beta carotene 0.002%. 
The addition of flamboyant flower extract (0.15%) and β 
carotene (0.002%) produced the highest value than P0, 
P1, P2, and P4. The addition of β carotene by 0.002% to 
buffalo sperm gets better results than controls [17]. 
 
Table 2. Percentage of sperm quality of aceh  cattle after 
approved concentration of  flamboyant flower extract after 
dilution 

Notes: The mean values with different superscripts in the same  
column differ p (<0.05)   significantly. P0,  P0+, P1, P2, P3  
and P4 = 0%, 0,002% (β caroten), 0,05%, 0,10%, 0,15%,  
0,20% flamboyant flower extract (five replications). 
 

The percentage of the whole plasma membrane 
(MPU) in the dilution phase is not much different from 
the percentage of viability. This statement is in 
accordance with Surachman [29], metabolism that works 
well if the plasma membrane is intact. The best 
percentage at phase P1 used the yolk tris extender 
combined with 0.05% flamboyant flower extract. It is 
known that the egg yolk tris containing lecithin and 
cholesterol work together with antioxidants in preventing 
damage to the spermatozoa plasma membrane during 
freezing21. The addition of appropriate antioxidants plays 
an important role in maintaining the spermatozoa 
membrane in the dilution process. 
 The percentage of motility at the equilibration stage 
is still high, but lower than the dilution stage. It is 
suspected that at this stage the temperature used is 5oC 
so that it might be able to affect the movement of sperm. 
The percentage of sperm motility at the best 
equilibration stage is the addition of flamboyant flower 
extract (0.10%) is 71.00%. This shows that the addition 
of flamboyant flower extract (0.10%) to the egg yolk tris 
extender can maintain sperm motility almost the same as 
the addition of 0.002% beta carotene. 
 The percentage of spermatozoa viability after 
equilibration is highly dependent on the dilution content 
and integrity of the spermatozoa membrane. Decreased 
sperm viability during the equilibration process greatly 
affects temperature, diluent content and equilibration 
time [28]. Nutrient content in extender is needed by 
sperm to adapt to cold temperatures. Explained that 
extenders around spermatozoa have the ability to protect 
spermatozoa in the equilibration process9. Based on the 
results of equilibration, spermatozoa are able to adapt to 

Parameter  Results 

Macroscopic :  
Volume (ml) 5,62 ± 1,10 
Smell Putrid (specific)  
Colour  Milk 
Consistency  Mediumtothick 
Ph 6,80 ± 0,44 
Microscopic :  
Motility (%) 81% ± 4,18 
Massa movement +++ 
Concentration  (106/ml) 1.337 x 106 ±86,20 
Spermatozoa alive (%) 86,20% ± 1,89 
Abnormalities (%) 9,00% ± 1,00 

D. regia 
Concentr

ation 
 

Sperm 
motility 

(%) 

Sperm 
viability 

(%) 

MPU (%) Abnor
mality 

 

P0 73,0 ± 
2,73bc 

80,1 ± 4,39a 82,5 ± 3,04a 14,1 ± 
2,74a 

P0+ 75,0 ± 
3,53c 

82,8 ± 1,03a 82,5 ± 3,02a 12,4 ± 
1,51a 

P1 70,0 ± 
6,12bc 

83,8 ± 1,92a 81,9 ± 2,88a 13,2 ± 
2,38a 

P2 71,0 ± 
2,23bc 

82,8 ± 0,82a 81,8 ± 2,77a 14,5 ± 
2,06a 

P3 70,0 ± 
3,53bc 

82,2 ± 2,22a 81,8 ± 2,77a 14,5 ± 
1,32a 

P4 68,0 ± 
4,47a 

81,4 ± 4,02a 82,3 ± 3,65a 15,2 ± 
1,03a 
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the extender before the freezing process, but the death of 
sperm cells and the effect of cold shock at this stage will 
occur with a degree of decrease in temperature. 
 
Table 3. Percentage of sperm quality of aceh cattle after the 
approved concentration of flamboyant flower extract after 
equilibration. 

Note :The mean values with different superscripts in the same column 
differ p (<0.05) significantly. P0, P0+, P1, P2, P3 and P4 = 0%, 0,002% 
(β caroten), 0,05%, 0,10%, 0,15%, 0,20% flamboyant flower extract 
(five replications). 
 
 The results of the evaluation of the percentage of 
MPU at the equilibration stage based on the results of 
statistical tests were not significantly different in all 
treatments. The decrease in MPU percentage at the 
equilibration stage with the addition of a flamboyant 
flower extract dose is thought to be due to a change in 
polarity on the extender that affects the stability of the 
membrane resulting in high mortality in spermatozoa. 
Spermatozoa have an intact plasma membrane, their tails 
curl upward and their heads bulge. This is caused 
because when exposed to a hypoosmotic solution the 
liquid from the outside environment will enter the sperm 
cell. The highest MPU percentages in this study were 
P0+ and P0 (82.5%), P4 (82.3%), P1 (81.9%), P2 and P3 
(81.8%).   
 Sperm abnormalities at the equilibration stage 
based on statistical tests were not significantly different 
in each treatment. In general, the percentage of 
abnormalities obtained at this stage is an increase due to 
a decrease in temperature, but still within normal limits. 
 According to (Figure 1), Abnormality which 
appears is a minor abnormality such as up circle tail, 
only tail, only head, and birds tail. 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 1. Abnormal spermatozoa of cattle aceh: a. head arrow 
(convolve tail and short eye), b. Arrow (small head), c. head 
arrow (only head), d. arrow (double head), e. Head of the arrow 
(stuck head), f. Head of the arrow (only tail) 
 
4  Conclusion 
 
The addition of the flamboyant flower extract gave a 
positive effect on sperm quality after dilution which 
included motility, viability, plasma membrane integrity, 
and sperm abnormality. The optimum concentration of 
flamboyant flower extracts for aceh cattle sperm was 
0.15%. 
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