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ABSTRACT 
Semen processing can reduce the motility and viability of the sperm. The focus of this research was to evaluate the 

shelflife of liquid semen which could still be used for insemination in thin tail sheep semen diluted with Egg Yolk 

Citrate and noni (Morinda citrifolia Linn) extract. Semen was collected from 2 years-old thin tail sheep using an 

artificial vagina. The sperm was analyzed at the UGM Faculty of Animal Science's Laboratory of Animal Physiology 

and Reproduction. In this research, the treatments were egg yolk citrate diluent (P0) as a control, P0 + 4% noni extract 

(P1), P0 + 6% noni extract (P2), and P0 + 8% noni extract (P3). The variables measured were the macroscopic quality 

of the semen as well as microscopic quality of spermatozoa. The results showed that the addition of noni extract could 

improve (P<0.05) motility and viability of spermatozoa stored at 5oC. The addition of 4% noni fruit extract generated 

the best results in terms of preserving motility (44.2%) and spermatozoa viability (68.4%) after 5 days of storage. The 

conclusion of this study, day five storage of thin tail sheep liquid semen diluted with egg yolk citrate and 4% noni 

fruit extract at 5oC was still eligible for insemination.  

Keywords: Maximum storage period; Liquid semen; Insemination eligible; Thin tail sheep; Noni fruit 

extract

1. INTRODUCTION 

Thin tail sheep were a popular sheep breed 

originating from Indonesia, the most effective and 

efficient way to improve the quality and quantity from 

this sheep was used Artificial Insemination (AI) 

methods. For several decades, the AI method has been 

growing rapidly in Indonesia. The advantage of AI 

was that it could increase the number of offspring 

conceived by superior rams. Frozen sperm contributes 

to the effectiveness of AI programs. Assessment of 

spermatozoa concentration, morphological 

characteristics, motility, and viability throughout the 

processing, as well as successive fertilization 

capabilities [1]. However, during the freezing process, 

the process produces free radicals like lipid 

peroxidation and reactive oxygen species (ROS) that 

leads the sperm damage and reduces the viability or 

motility of spermatozoa by redox deregulation[2]. 

Vitamin C or ascorbate acids has been considered in 

preset studies as an antioxidant to prolong life span of 

ram semen which undergo the chilling process. The 

ascorbate acid was able to snare ROS before that’s 

radicals could embark oxidative chain reaction and 

maintain the sperm quality after chilling process [2], 

[3]. 

Noni fruits (Morinda citrifolia Linn) contains 

many antioxidant including the ascorbate acids, 

carotenem xeronine and proxeronine which has been 

known could effectively protect against free radicals 

[4]. Ascorbic acid has the capacity to maintain the 

quality of ram sperm by enhancing membrane plasma 

stability and preserving against lipid peroxidation [5]. 
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Table 1. The effect of Noni extract (Morinda citrifolia Linn) in semen extender on Thin Tail Ram sperm motility 

and viability stored at 5C for D-5 until D-6 

Noni extract 
Motility (%) Viability (%) 

D-1 D-5 D-6 D-1 D-5 D-6 

Control 84.0±2.3a 30.3±1.6Ab 25.2±1.8 87.0±1.6a 55.4±1.5 40.3±1.9Ab 

4% 86.2±2.0a 44.2±1.8Bb 35.3±2.2 89.0±0.7a 68.4±1.1. 47.2±1.3Bb 

6% 87.0±1.7a 40.7±2.6Bb 31.6±1.1 90.0± 2.2a 64.3±1.6 45.4±2.4Bb 

8% 85.0±1.7a 39.6±1.5Bb 30.3±2.8 88.2±1.3a 64.4±1.3 45.2±1.9Bb 

Means in a row not sharing superscript show significant differences (p<0.05) for GSH addition (ab, AB); data were expressed as meansSEM 

Based on these findings, this study examined the 

benefits of the addition of Noni (Morinda citrifolia 

Linn) extract in egg yolk citric diluents as an option 

diluent that could significantly raise motility and 

viability in thin tail rams’ sperm.  

2. MATERIAL AND METHOD 

2.1. Animals and chemicals  

Two mature local ram reproductive tracts were 

kept under standard field and laboratory environments 

and carried out in compliance with university 

guidelines. Diluent liquid andromed (Minitube, 

Germany), exogenous glutathione (GSH) (Merck, 

Germany), eosin (Sigma-Aldrich, USA), liquid 

nitrogen, and aqua bi-dest were the chemicals used. 

2.2. Semen collection and initial evaluation 

The sperm quality had first been evaluated after 

the sperm was collected using an artificial vagina. 

Semen does have normal color, 0.8±0.2 mL volume, 

>80% motility and viability, and 3600 ±120.21 106/ 

mL concentration, with 10% abnormality.  Noni fruit 

extract was made by macerating dried noni fruits in 96 

percent ethanol for 24 hours and stirring three times 

per day for three days. 

2.3. Post Chilled Semen evaluation 

To mitigate individual effects, the sperm ejaculates 

were pooled. Initially, the pooled sperm was diluted 

1:4 with egg yolk citrate. The diluted samples were 

split into 4 aliquots depending on the concentration of 

Noni fruit extract (P0 0% control; P1:4%; P2: 6%; and 

P3:8%). The samples were kept in a cold cabinet at 5 

degrees Celsius for 6 days and were assessed for 

sperm motility and membrane integrity on days 5 and 

6. The sperm motility was observed by simply putting 

10 L of diluent mixed with NaCl (1:4) on the 

microscope and homogenizing it (Olympus CH 20). 

The approach was taken from ten fields at a 

magnification of 100x400, and the scores ranged from 

0% to 100% on a 5-point scale [6]. For sperm 

viability, an eosin staining protocol was used. To 

distinguish between reacted and non-reacted 

spermatozoa, 200 spermatozoa were counted per 

sample using a light microscope (Olympus CH 20). 

Death sperm with a damaged acrosome emitted a 

strong red color, whereas non-reacted sperm emitted a 

light pink or no-color. 

2.4. Statistical analyzed 

The results were presented as the mean standard 

deviation (SD). The statistically significant difference 

between the mean values was determined using one-

way ANOVA followed by the Duncan post hoc test 

with p < 0.05 as the statistically significant criterion. 

Four independent experiments were performed out. 

3. RESULT AND DISCUSSION 

The data revealed that the rate of motility in D-5 

for P1, P2, and P3 were 30.3%, 44.2%, 40.7% 

respectively and 39.6% whereas for D-6 were 25.2%, 

35.3%, 31.6% and 30.3% respectively. The viability 

rate in D-5 for P1, P2, and P3 were 55.4%, 68.4%, 

64.3% dan 64.4% respectively, whereas in D-6 were 

40,3%, 47,2%, 45,4% dan 45,2% respectively. Based 

on the data (Table 1), the percentages of motility and 

viability spermatozoa were significantly decreased (p 

<0.05) during storage time, this result similar with 

previous study [7] that stated the percentage of sperm 

would decrease along with the shelf life due to the 

reduced of metabolite energy from spermatozoa and 

leads to increase pH ambient which also directly 

triggering sperm damage by increased of cellular 

damage [5]. Cryopreservation, which includes storage 

time and thawing alter sperm membrane and produces 

oxidative agent [8], and get worse because seminal 

plasma removal procedures during the preservation 

process [7]. Due to the reduced concentration of 

cytoplasm in sperm, seminal plasma acts as a buffer 

against ROS in vivo [9]. As a direct consequence, 

cryopreservation decreases the concentration of 

antioxidant compounds and diminishes sperm 

protection [10].  

The highest percentage of sperm motility and 

viability was discovered in D-5 and D-6, which was 
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P1 (4%) in D-5. This demonstrated that the addition of 

Noni fruit extract in egg yolk citrate diluent might 

significantly preserve the standards of thin tail ram 

sperm during storage at 5°C for 6 days, even though 

the best results were obtained at D-5. The result also 

showed that the infused of noni extract in P1 (4%) and 

P2(6%) to the sperm diluent could maintain the sperm 

post thawing motility (PTM) in 40% which still 

suitable for insemination [11]. The high percentage of 

sperm motility in P1 and P2 due to the high vitamin C 

content of noni fruit [12] which was 29.29 mg/ml 

[13]. Ascorbic acids could preserve spermatozoa 

against ROS accumulation during cryopreservation by 

diminished ROS induced in sperm DNA also reduced 

lipid peroxidation[14]. Ascorbic acid scavenge and 

quench free radicals [9]. Increased motility rates and 

viability rates in treatment semen compared with the 

control also due to in treatment semen these ascorbic 

acid diminished lipid peroxidation [7]. Ascorbic acids 

as antioxidant were against the ROS by made a linked 

with oxidative agent and induced the ATP availability 

and increased the motility[15]. Previous study found 

that addition Noni extract (Morinda citrifolia Linn) 

(0.02 g/ml egg yolk citrate diluent) could maintain the 

liquid semen quality which were motility and viability 

in 5C storage temperature for 5 days in buffalo and 

Bali cattle [16]. Antioxidant addition such as 

ascorbate acids could prevent spermatozoa by 

minimizing the negative effects of free radicals on 

spermatozoa cells, damage to cell morphology that 

might cause abnormalities in spermatozoa cells can be 

avoided [17]. The metabolic process would function 

efficiently with an intact plasma membrane, ensuring 

that energy production in the form of ATP is not 

disrupted, allowing spermatozoa to keep their motility 

and viability [18]. 

4. CONCLUSION  

The addition of 4% noni fruit extract gave the best 

results in terms of maintenance motility (44.2%) and 

spermatozoa viability (68.4%) for 5 days of storage. 

The conclusion of this study, day five storage of thin 

tail sheep liquid semen diluted with egg yolk citrate 

and 4% noni fruit extract at 5oC was still eligible for 

insemination.  
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