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Abstract: The population of brek fish (Systomus orphoides) decreases due to exploitation and 

environmental changes. Therefore, efforts are being made to increase the population. However, these efforts face 

many obstacles, including the different maturation times of the male and female gonad anticipated by preserving the 

fish spermatozoa, where the success rate is affected by the extender used for spermatozoa dilution. Honey as an 

extender supplement is needed to protect and provide nutrition during preservation. This research aims to obtain the 

optimal concentration of honey as extender supplements for the spermatozoa after 48 hours of preserving break fish 

(S. orphoides). The concentrations of honey used were 0%, 0.2%, 0.4%, 0.6%, 0.8%, and 1%. The spermatozoa and 

eggs used were collected through stripping. The samples were stored in a refrigerator at 4°C for 48 hours. The post-

preserved spermatozoa were evaluated by examining motility, viability, abnormalities, fertility, and hatchability. 

The data analysis was then conducted using a one-way ANOVA test and continued with Tukey's test. The results 

showed a significant difference (P<0.05) in the percentage of post-preserved spermatozoa motility, viability, 

abnormality, and eggs hatchability. The optimal concentration was discovered at 0.6% of honey, which produced 

the highest motility, viability, and eggs hatchability (82.35 ± 1.19%, 70.81 ± 1.06%, and 28.45 ± 6.27%, 

respectively). Besides, the lowest spermatozoa abnormality was 15.73 ± 0.62% after preservation. This study 

demonstrates for the first time optimized preservation protocol for S. Orphoides post-preserved sperm.  

Keywords: eggs’ hatchability, brek fish (Systomus orphoides), spermatozoa quality, honey, preservation. 

 

補充劑中添加蜂蜜在保存制動魚 (口唇線蟲) 精子中的潛力 

 

摘要：由於開發和環境變化，鯛魚（口唇線蟲）的數量減少。因此，正在努力增加人口。

然而，這些努力面臨許多障礙，包括通過保存魚精子預期的雄性和雌性性腺成熟時間不同，

其中成功率受到用於精子稀釋的稀釋劑的影響。蜂蜜作為補充劑需要在保存過程中保護和提

供營養。本研究旨在獲得最佳濃度的蜂蜜作為精子保存 48 小時後的補充劑（口唇線蟲）。所

用蜂蜜的濃度為 0%、0.2%、0.4%、0.6%、0.8% 和 1%。使用的精子和卵子通過剝離收集。

樣品在 4°C 的冰箱中儲存 48 小時。通過檢查運動性、活力、異常、生育力和孵化率來評估

保存後的精子。然後使用單向方差分析測試進行數據分析，並繼續使用圖基測試。結果表明，

保存後精子活力、活力、異常和卵孵化率的百分比存在顯著差異（磷<0.05）。發現最佳濃度

為 0.6% 的蜂蜜，可產生最高的運動性、活力和卵孵化率（分別為 82.35 ± 1.19%、70.81 ± 

1.06% 和 28.45 ± 6.27%）。此外，保存後精子的最低異常率為 15.73±0.62%。該研究首次
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展示了口唇線蟲保存後精子的優化保存方案。 

关键词：雞蛋的孵化率、鯛魚（口唇線蟲）、精子質量、蜂蜜、保存。 

 
 

1. Introduction 
Brek fish (Systo mus orphoides) is an Indonesian 

freshwater fish that lives in rivers around Central and 

West Java, at a pH value of 5.8-8.00 and temperature 

24-29°C [1-4].  The spawning season lasts from May 

to November, with August-October's reproduction 

peak [2, 3]. The eggs were hatched for 18–24 hours 

after fertilization at 26–28°C [5, 6]. 

The fish that took from nature is a consumption 

fish; however, there is a concern that overexploitation 

can lead to extinction [7]. Therefore, many efforts 

such as taming, artificial spawning, domestication, 

and cultivation are made to preserve the population 

[4]. Research in artificial spawning and domestication 

has been widely carried out [4, 7]. In the cultivation 

process, the different maturation times of female and 

male gonad maturation become a problem in 

spawning [2]. 

The preservation of fish spermatozoa is very useful 

in artificial spawning because the maturation time of 

female and male gonads do not coincide [2]. In this 

process, the decline in spermatozoa quality towards 

the end of the reproductive season is a challenge. 

Therefore, preservation is needed as an alternative to 

overcome these problems [8, 9].  

Preservation is the process of storing cells or 

tissues for a certain time below normal temperatures 

to suppress cell metabolism. It is commonly achieved 

at 4°C to maintain the integrity and quality of 

spermatozoa [10]. 

Research on preservation at 4°C has been carried 

out on carp (Cyprinus carpio) [8], labeo (Labeo 

chrysophekadion) [11], and baung fish (Hemibagrus 

mumurus) [12]. Preservation also enables spermatozoa 

transport, preserves fish genetic material, protects 

species genetic diversity, and reduces repeated 

spermatozoa retrieval from males [13]. 

Successful preservation is affected by several 

factors such as storage medium, the ratio of diluent 

(sperm: extender), and diluent (extender) [10]. 

Meanwhile, the extender is a balanced salt solution 

used as a spermatozoa diluent to produce higher 

volume and decrease concentration consistency for 

spawning. The ideal extender is antioxidant, 

antibacterial, and isotonic, with good buffering ability, 

containing nutrients and stabilizing colloids [14, 15]. 

It functions to prolong the storage period of fresh 

spermatozoa and protects cells from chemical and 

physical changes or contamination from the 

environment [16]. Several pieces of research have 

been published on using extenders to improve the 

quality of fish spermatozoa [8, 14-16]. 

Some ingredients used as extender supplements 

include glucose, coconut water, sugarcane juice, soy 

milk, skim milk, and the most common is honey [12, 

17-19]. According to Barozha et al., honey as an 

extender supplement for the preservation of catfish 

(Pangasius pangasius) spermatozoa has been shown 

to increase motility and viability  [18]. 

Honey contains a natural combination of simple 

sugars such as glucose and fructose, amino and 

organic acids, enzymes, polyphenols, vitamins, and 

minerals [19, 20]. Furthermore, it contains bioactive 

components that play a role in antioxidant, anti-

toxicity, anti-mutagen, and antimicrobial processes in 

cells [20]. In Indonesia, local honey has been shown 

to have potential as an antioxidant, as stated by 

Sumarlin et al. [21]. Meanwhile, Piironen & Hyvärine 

showed that the spermatozoa of several teleost fish 

species contain glucose and fructose with different 

concentrations [22]. Research has also shown that 

honey is used in spermatozoa preservation of several 

fish species [23, 24]. Moreover, Ayer et al. discovered 

that honey is effective as an extender supplement to 

increase the hatchability of tilapia (Oreochromis 

niloticus) eggs [17]. According to Sunarma et al., the 

combination of the honey extender with dimethyl 

sulfoxide (DMSO) increased the motility and hatching 

rate of eggs fertilized by the spermatozoa of tilapia 

fish (Oreochromis niloticus) after cryopreservation 

[25]. 

 Honey is used as an extender supplement due to 

its efficiency in increasing the fertility and 

hatchability of tilapia [17]. Meanwhile, prior research 

used honey as an extender supplement to increase 

post-store sperm fertility in carp [23] that was carried 

out to improve the quality and fertility rate after the 

preservation of Brek fish (Systomus orphoides) 

spermatozoa. 

Research conducted on the preservation of 

spermatozoa using honey as extender supplements on 

several species of fish, including African catfish 

(Clarias gariepinus) with concentrations of 5%, 10%, 

and 15% [26]. Meanwhile, previous study used a 

combination of DMSO with honey at 0%, 0.1%, 

0.3%, 0.5%, 0.7%, and 0.9% as an extender 

supplement for short-term storage of gouramy 

(Osphronemus goramy) spermatozoa. According to 

preliminary observations in our laboratory, the 

concentration of 0.7% honey gave optimum results 

that increased its motility, viability, and abnormality. 

Furthermore, Sari et al., used honey with 
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concentrations (0%, 0.4%, 0.6%, and 0.8%) in an 

extender for storing spermatozoa of baung fish at 4°C 

[12]. 

This research aims to obtain the optimal 

concentration from 0%, 0.2%, 0.4%, 0.6%, 0.8%, and 

1% variations of honey supplement as an extender on 

the motility, viability, and abnormalities of brek fish 

(S. orphoides) spermatozoa and evaluate its effect on 

eggs fertility and hatchability. after 48 hours 

preservation.  

 

2. Method 
 

2.1. Research Location and Time 

The research was conducted from August 2020 to 

April 2021 at the Freshwater Fisheries Center, 

Germplasm Research Installation for Freshwater 

Fisheries, Research Institute for Freshwater 

Aquaculture and Fisheries Extension, Bogor, West 

Java. 

 

2.2. Ringer's Fish Solution 

Ringer's fish solution was based on [27]. 

 

2.3. Activator Solution 

The preparation of the activator solution was 

carried out based on [25]. 

 

2.4. Eosin-Y Dye Solution 

The Eosin-Y dye solution was prepared based on 

[28]. 

 

2.5. Giemsa Solution 

The preparation of the Giemsa solution started by 

making 0.15 M Phosphate Buffer pH 6.8, and the 20% 

Giemsa solution was organized based on [29]. 

 

2.6. George Solution 

George solution was prepared based on [30]. 

 

2.7. Honey Extender Solution 

Extender solution consists of fish Ringer 

(extender) and honey with different concentrations. 

Meanwhile, the solution was prepared by dissolving 

various concentrations of honey in a fish Ringer until 

a volume of 10 mL was reached. The concentrations 

sed were 0%, 0.2%, 0.4%, 0.6%, 0.8%, and 1%, while 

the ratio of extender solution to sperm was 1:10 (50 L 

sperm: 500 L extender solution) [24]. The solution 

was then stored in the cryotube. 

 

2.8. Parent Selection and Sperm Collection 

The 13 Brek fish (Systomus orphoides) were used, 

consisting of 12 males and one female, obtained from 

rearing ponds at the Freshwater Fisheries Germplasm 

Research Installation, Research Institute for 

Freshwater Aquaculture and Fisheries Extension, 

Bogor, West Java. Their weights ranged from 51.75 to 

75.5 g with an average of 60.84 ± 7.93 g in males and 

136.4 g in females. Furthermore, the spermatozoa 

were collected by stripping method on the abdomen of 

male fish, with a disposable syringe, and were 

transferred to a 1.5 ml microtube. 

 

2.9.  Preservation Treatment 

The experimental research was conducted based on 

Completely Randomized Design (CRD), using 6 

treatments of various honey concentrations, consisting 

of 0%, 0.2%, 0.4%, 0.6%, 0.8% and 1% in the 

extender. Furthermore, the extender solution consisted 

of fish Ringer (extender) and honey with different 

concentrations. The spermatozoa were mixed with 

extender (fish Ringer and honey of various 

concentrations) in a cryotube at a ratio of 1:10. The 

samples were stored in a refrigerator at 4°C for 48 

hours (modification [31]) and were taken out for the 

thawing process. This process was carried out at room 

temperature for 60 seconds, and the microscopic 

evaluation of spermatozoa and post-preservation 

fertility tests were conducted [32]. 

 

2.10. Spermatozoa Evaluation 

The evaluation was carried out on fresh 

spermatozoa macro and microscopically, while the 

post-preserved were microscopical. The macroscopic 

evaluation included volume, color, and pH. 

Meanwhile, the volume was measured using a scaled 

cryotube, and the color was visually distinguished into 

white, milky white, or cream. Furthermore, the degree 

of acidity (pH) was measured using an indicator paper 

compared with a standard color. The microscopic 

evaluation included motility, viability, and 

abnormalities.

Fig. 1 Flowchart research methodology 
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2.11. Fresh and Post-Preservation Spermatozoa 

Fertilization  

The observation was carried out on the fertilization 

of fresh and post-preserved sperm of brek fish 

(Systomus orphoides). Each post-preserved 

spermatozoa treated with honey at a concentration of 

0%, 0.2%, 0.4%, 0.6%, 0.8%, and 1% was used for 

eggs fertilization. Furthermore, eggs and spermatozoa 

cells were mixed and incubated in a container filled 

with water. A flowchart of the research methodology 

is shown in Fig. 1. 

 

2.12. Data Processing 

In fresh spermatozoa, evaluation included 

macroscopic data on eggs fertility and hatchability. 

The data analysis in post-preserved is presented in 

tabular form. Meanwhile, the quality data were 

analyzed using IBM SPSS Statistics 23, one-way 

ANOVA, and the advanced test using Tukey's test 

[33]. 

 

3. Results and Discussion 
 

3.1. Macroscopic Observation of Fresh Semen 

(Sperm) 

Observational data is presented in Table 1. 

 
Table 1 Macroscopic observation on fresh sperm 

Observation Parameter Results 

Macroscopic 

Volume 0.205 mL 

Color Milky white 

pH 7.5–8 

 

Table 1 shows that the average volume of 

spermatozoa obtained during the experiment was 

0.205 mL from brek fish, with a weight ranging from 

47.73 to 75.84 g. In previous research on the 

Cyprinidae family, it was discovered that the average 

spermatozoa volume of carp (Cyprinus carpio) was 

8.95 ± 12.95 mL [8], kancra fish (Tor soro) was 1.95 

± 0.64 mL ejaculation [32], botia fish (C. 

macracanthus) was 0.63±0.24 mL [34], and Tawes 

fish (Barbonymus gonionotus) was 3 mL [35]. 

Moreover, the hormone LHRHa + anti-dopamine 

[Ovaprim] at a dose of 0.5 mL kg/bw was used to 

increase the number of spermatozoa produced. 

The macroscopic observations on the color and pH 

of brek fish (S. orphoides) showed that the pH range 

from 7.5 to 8, and the color is milky-white in color. 

These results were in line with Marindha et al., which 

showed that the spermatozoa of brek fish has pH=8 

and is milky-white [36]. Meanwhile, the research 

conducted to measure the pH in other species of fish 

showed similar results. Furthermore, the degree of 

acidity (pH) of 8-8.1 was discovered in gouramy 

spermatozoa [23], 8 in alum fish [35], 8 in snakehead 

fish [37], and 8.5 in tor soro fish [32]. Muchlisin et al. 

also showed that the optimum pH of fish spermatozoa 

is between 7.2–8.2 [38]. Its microscopic character in 

each fish species is influenced by several factors: 

species, age, types of feed, gonadal maturity level, 

spawning time, hormone induction, and 

environmental conditions [39]. 

 

3.2. Microscopic Evaluation on Fresh 

Spermatozoa  

Microscopic evaluation of spermatozoa quality of 

brek fish (Systomus orphoides) was conducted by 

observing the motility, viability, and abnormalities. 

The results of observing motility, viability, and 

abnormality of brek fish fresh spermatozoa are 

presented in Table 2. The minimum motility for 

preservation is at least 80%, and its percentage was 

84.76 ± 7.59% that was not significantly different 

from the Cyprinidae family. Meanwhile, the motility 

was assessed based on spermatozoa movement at a 

certain speed, which is also commonly used as a 

parameter to evaluate quality.  

 
Table 2 Microscopy evaluation of fresh spermatozoa  

Species Motility (%) Viability (%) Abnormality (%) Author 

Systomus orphoides 84.76 ± 7.59 80.97 ± 2.23 10.17 ± 1.39 This research 

Puntius bramoides 84.71 ± 3.53 84.78 ± 1.41 16.00 ± 3.46 [40] 

Barbonymus gonionotus 81.36 ± 6.07 86 ± 2.71 23.5 ± 1.9 [27] 

Osphronemus goramy 77.35 ± 5.98 83.56 ± 3.13 18.67 ± 3.20 [23] 

Tor soro 88.9  ± 1.41  87.75 ± 2.63 17.50 ± 2.38 [41] 

Carassius auratus auratus 60 89 - [42] 

Note: The value above is mean ± SD 

 

The spermatozoa need to be motile to fertilize eggs; 

therefore, the motility rate correlates with successful 

fertilization [43]. It is highly variable and dependent on 

gonadal maturity, which motility effect by temperature, 

size, and concentration. 

Furthermore, the observation showed that the 

viability of fresh spermatozoa of brek fish (Systomus 

orphoides) was 80.97 ± 2.23%. The minimum 

percentage of viability for preservation is 80% [44], 

which is an indicator to assess the quality by 

determining the number of live and dead spermatozoa. 
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A high percentage of viability and uniform shape 

indicated more viable spermatozoa. Therefore, they are 

needed to increase fertility [44]. 

The percentage of spermatozoa abnormality of fresh 

brek fish was 10.17 ± 1.39%, which was lower than 

other species, as shown in Table 2. The maximum 

abnormality for preservation ranges from 20 to 25%. 

The characteristics of abnormal spermatozoa are 

differentiated based on primary and secondary 

abnormalities [27]. The primary abnormality occurs 

due to malfunction in the spermatogenesis stage, which 

leads to abnormalities in the head. In contrast, the 

secondary abnormality occurs after the spermiation 

process and produces abnormalities in the tail. 

Although abnormalities occur naturally, the 

fertilization process can be hampered when the 

spermatozoa have a high abnormality value due to 

movement [34]. 

 

3.3. Microscopic Evaluation of Post Preserved 

Spermatozoa  
The average percentage of motility, viability, and 

abnormalities of brek fish spermatozoa (Systomus 

orphoides) after 48 hours of preservation is shown in 

Fig. 2. The motility value of fresh spermatozoa at 

84.76 ± 7.59% was higher than all treatment groups 

after 48 hours of preservation. Furthermore, the results 

showed that 0.6% honey in the extender produced a 

significantly different percentage of motility (P < 0.05) 

compared to the control and concentration of other 

treatments. The highest motility was in the 0.6% honey 

treatment, which was 82.35 ± 1.19%. 

In this research, honey in extender supplementation 

maintained spermatozoa motility for approximately 48 

hours after preservation. Then the honey is used as a 

source of additional fructose and glucose in the 

extender, and it is in line with the research [12, 19], 

which increases the motility. The earlier research 

discovered that honey increases carp's motility 

(Osphronemus goramy), and the highest value was 

80.48 ± 7.18% at a concentration of 0.7% [23]. The 

viability is an important assessment used to determine 

the quality of spermatozoa in the preservation process. 

Its value in each post-preservation treatment group is 

shown in Fig. 2. Meanwhile, the administration of 

various honey concentrations (0%, 0.2%, 0.4%, 0.6%, 

0.8%, and 1%) in the extender showed significantly 

different results in the ANOVA test (P < 0.05). 

Furthermore, there was an increase in the value with 

the increase in honey concentration at a maximum of 

0.6%, which decreased again at 0.8% and 1%, 

respectively. The decrease at 0.8% and 1% was caused 

by excessively high concentrations, which could not 

maintain spermatozoa because the increase in the 

solution viscosity hindered the movement and survival 

of spermatozoa. Therefore, an optimal honey 

concentration of 0.6% is needed to maintain the 

highest viability of brek fish spermatozoa, similar to 

the research on comet fish (Carassius auratus auratus) 

which showed that the addition of 0.6% honey 

maintains average viability of 63.89% [42]. 

Fig. 2 The average percentage of motility, viability, and abnormalities of spermatozoa from brek fish (Systomus orphoides) 

48 hours post-preservation

 

The research on the effect of honey supplements 

with various concentrations in post-preserved extenders 

obtained a higher average abnormality compared to 

fresh spermatozoa. However, supplementation with the 

right concentration suppresses abnormality values 

during the preservation time. The results of the 

ANOVA test showed that the average percentage of 

abnormalities after preservation was significantly 

 
 
 
 
 
 
 
 
 

Description: numbers followed by the same letter are no significantly different (P>0.05) 

(Tukey's test). (Source: personal documentation) 

Description: numbers followed by the same letter are not significantly different 
Description: numbers followed by the same letter are not significantly different (P>0.05) 

(Tukey's test). (Source: personal documentation) 
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different (P < 0.05) between treatments. Based on these 

results, 0.6% of honey has the lowest average 

compared to other concentrations by suppressing 

abnormalities during storage. 

Malik et al. used honey in an extender for 

cryopreservation in Bali cattle spermatozoa and 

discovered that the addition of 0.1% honey suppresses 

the spermatozoa abnormalities by 35.07 ± 50.49% [45]. 

Furthermore, the addition of honey in the extender for 

cryopreservation of gouramy (Osphronemus goramy) 

spermatozoa reduced the post-cryopreserved 

abnormality by 16.67 ± 5.57% [23], which showed that 

it protected spermatozoa during preservation. 

Spermatozoa abnormalities greatly affect its ability 

to pass through the microphiles and fertilize the eggs, 

especially in primary abnormalities. Microphiles in the 

eggs have a slightly larger size than the spermatozoa 

head. Therefore, it cannot pass through when the head 

is larger than the normal size. Abnormalities in the tail 

such as short, circular and double also cause the 

inability to swim to the eggs and decrease fertility [46]. 

 
Table 3 Percentage of fertility, eggs hatchability, and survival of 

brek fish larvae using fresh sperm 

Spermatozoa Evaluation Fresh sperm percentage (%) 

Fertilization 99.44 ± 0.67 

Eggs hatchability 29.50 ± 11.24 

 

3.4. Fertilization and Eggs Hatchability 

The average percentage of fertilization and eggs 

hatchability of fresh spermatozoa larvae of brek fish (S. 

orphoides) are presented in Table 3. 

The percentage of fresh spermatozoa fertility of 

brek fish in this research was not significantly different 

from Iswantari et al., which was 100 ± 0.0% [3]. These 

results are relatively higher than the percentage of fresh 

spermatozoa fertility of other freshwater fish such as 

carp 88.33 ± 1.67% [47] and botia fish 80.89 ± 7.46% 

[35]. The difference in average fertility values is due to 

variation in fish species, eggs: sperm ratio, gonadal 

maturity level, quality of spermatozoa and eggs cells, 

and environmental conditions during fertilization [48]. 

Fertilization depends on spermatozoa quality factors 

such as concentration, motility, viability, and 

abnormalities [9]. Higher motility reportedly increases 

fertility because it measures spermatozoa activity. 

Meanwhile, active spermatozoa at high speeds increase 

the possibility to penetrate the microphile and fertilize 

the eggs [48]. 

In this research, the average eggs hatchability was 

lower than the value obtained by [3] of 73.2 ± 3.8%. 

This difference was influenced by the spawning time 

because the peak time for brek fish spawning is 

between August and September [2, 3]. Internal and 

external factors also influence the low eggs 

hatchability. Meanwhile, the internal factors include 

sperm and eggs quality and the eggs' hatchability time. 

At the same time, the external is male parent nutrition, 

handling during spawning, stress levels, and 

environmental factors such as water temperature, pH, 

and dissolved oxygen [9]. 

The hatching process is very temperature-

dependent, which is faster at higher temperatures and 

slower at lower ones. At high temperatures, the 

metabolic process runs faster. Therefore, the 

development and movement of the embryo become 

more intensive [48]. However, excessively big or 

sudden changes in temperatures hinder the hatching 

process [49]. 

 

3.5. Post-Preservation Fertilization and 

Hatchability 

The average fertility of brek fish (Systomus 

orphoides) is shown in Fig. 3. The calculation using 

one-way ANOVA showed that the fertility treatments 

were not significantly different. The fertility percentage 

was higher than in baung fish (Hemibagrus mumurus) 

after sperm preservation using honey as an extender 

supplement. The highest percentage in 12 hours post-

preservation in 0.6% honey ranged from 70% to 80%. 

However, fertility significantly decreased from 10% to 

20% at the preservation time of 96 hours [12]. Sperm 

preservation for 72 hours at 4°C gave the highest 

fertilization value of 21% [8]. The addition of glucose 

in the 8 hours post-preservation extender of koan fish 

sperm (Ctenopharyngodon idella) increased the 

fertility to 25 ± 1.15%, while it was 15 ± 2.88% with 

NaCl extender [50]. The eggs hatchability of 

spermatozoa after 48 hours of preservation is shown in 

Fig. 3. The ANOVA test produced significantly 

different results between the 0.6% and 1% honey 

treatments (P < 0.05). 

Fig. 3 Post-preservation eggs fertilization and hatchability 

 

This was not significantly different from 0.2%, 

0.8%, 1%, and 0% concentrations. Meanwhile, the 

29.50 ± 11.24% obtained as the average fertility of 

fresh spermatozoa was also significantly low. 

Therefore, treatment of 0.6% honey gave the optimal 

results to increase the hatchability of brek fish (S. 

orphoides) eggs after 48 hours of preservation. 

 
 
 
 
 
 
 
 

 

Description: numbers followed by the same letter are not 
significantly different (P>0.05) (Tukey's test). (Source: personal 

documentation) 
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Environmental factors such as temperature need to 

be considered because the weather conditions at the 

research time caused a drastic increase and decrease in 

temperature. Research has shown that the hatching rate 

is highly dependent on temperature and is hindered by 

excessively high or sudden changes [49]. Furthermore, 

high temperatures accelerate metabolism and promote 

embryonic growth, excessively inhibiting its 

movement. In contrast, excessively low temperature 

inhibits metabolism, hampers the growth of organs in 

the embryo, hardens the shell, and unable to break 

during hatching [48]. In conclusion, the fertilization 

process from egg to hatching needed 21-22 hours at 

26.7-28°C, and 24 hours at 25.1°C.  

Research by [11, 12, 50] showed that post-preserved 

spermatozoa are capable of producing viable offspring. 

However, the significant effect on egg hatchability 

after preservation was only observed in the treatment of 

0.6 honey at 28.45 ± 6.27%, while the larvae survival 

did not come according to [51], there was no adverse 

effect of preservation on its survival after hatching of 

the fish larvae. The low survival depends more on 

gamete quality and environmental factors such as 

temperature. Although preservation negatively 

influenced spermatozoa quality, the development of 

larvae fertilized with the preserved was similar to fresh. 

This research showed that preservation is applicable in 

producing viable offspring of brek fish (S. orphoides) 

without any differences in growth and larvae survival. 

Therefore, preservation techniques contribute to the 

development of brek fish cultivation. 

Future research should focus on the effect of 

preservation that causes several types of DNA damage. 

 

4. Conclusion 
In conclusion, the extender supplement with 0.6% 

honey was the optimal concentration which showed the 

highest motility at 82.35 ± 1.19%, viability at 70.81 ± 

1.06%, and the lowest abnormality at 15.73 ± 0.62% of 

post-preserved spermatozoa. Although various 

concentrations of honey supplements in extenders 

significantly affected eggs' hatchability, it did not 

influence fertility in brek fish after 48 hours of 

preservation. Therefore, the optimal honey 

concentrations with a significant effect were 0.6%, 

which gave eggs’ hatchability of 28.45 ± 6.27%. 
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