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Introduction®: Sperm cryopreservation is a highly effective technique utilized in reproductive procedures,

particularly in artificial insemination, as it enables the transfer of superior genes to the subsequent generation of
animals. However, the exposure of sperm cells to low temperatures during the freezing process can have
detrimental effects on their integrity, morphology, and viability (Gangwar et al., 2020). To counteract these
negative impacts, cryoprotectants are added to the sperm extender. The primary purpose of incorporating
cryoprotectants is to fulfill the energy requirements of the sperm, shield them from the adverse consequences of
temperature fluctuations, mitigate the physical and chemical stresses associated with cooling, freezing, and
thawing, and create an environment conducive to enhancing sperm survival (Barbas and Mascarenhas, 2009). In
recent years, plant-based extenders have emerged as a viable alternative to animal-based extenders for semen
preservation in various species. Coconut milk, in particular, has garnered attention due to its rich composition of
fatty acids (including polyunsaturated fatty acids), amino acids, sugars, antioxidants, vitamins, and minerals.
These components not only provide essential nutrients for maintaining cell function but also serve as a suitable
medium for sperm extension and culture (dos Reis et al., 2023; Vasconcelos et al., 2009; Yong et al., 2009).
Consequently, this research aims to explore the impact of coconut milk on the quality of ram sperm following
cryopreservation.

Materials and Methods: Twice a week, semen samples were obtained from five Lori-Bakhtiari rams using
an artificial vagina. The collected semen from these five rams was then combined and divided into six different
treatments. These treatments consisted of five variations with varying levels of coconut milk (5%, 10%, 15%,
20%, and 25%) and one treatment with egg yolk (15%). Various parameters such as sperm velocity, membrane
integrity and activity, morphology, lipid peroxidation rate, and sperm DNA fragmentation were assessed both
before and after the process of cryopreservation. The obtained data was subsequently analyzed using the SAS
statistical software.

Results and Discussion: Prior to cryopreservation, the results indicated that, with the exception of the BCF
parameter, there were no disparities in the various aspects of sperm Kkinetics, viability, functionality, and
morphology. However, a notable decline in sperm motility parameters was observed after thawing across all
treatments. This detrimental impact following the freezing process was more pronounced (P<0.05) when using
the extender containing coconut milk compared to the extender containing egg yolk. Consequently, in terms of
other motility parameters, the egg yolk treatment exhibited significantly higher values (P<0.05) than the other
treatments, except for VCL (94.36+10.41%) and BCF (5.83+0.70 Hz). The findings of Wojtusik et al. (2018)
were consistent with the results obtained in this study. It was observed that using coconut water and coconut
milk as substitutes for egg yolk in rhinoceros sperm extenders led to a decrease in both sperm motility and
viability. Similarly, the use of powdered coconut water as an extender for cryopreservation of cat sperm resulted
in a significant reduction in sperm movement quality compared to a tris extender (de Sousa Barbosa et al. 2020).
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Furthermore, when comparing different alternatives to egg yolk in the extender of rhinoceros sperm, such as soy
lecithin (1 and 2%), coconut water (20%), and coconut milk (20%), it was found that the extenders containing
coconut milk or water led to a loss of sperm mobility and viability. However, the extenders containing soy
lecithin showed more promise as substitutes for egg yolk, as they maintained sperm viability, morphology, and
acrosome integrity better than coconut milk and water (Wojtusik et al., 2018). In contrast to the findings of this
investigation, the utilization of extenders comprising powdered coconut water for the cryopreservation of sperm
in various animal species, including dogs, boars, horses, goats, and fish, resulted in well-preserved sperm
morphological and motility parameters following the freeze-thaw process. Furthermore, studies have
demonstrated that freezing goat sperm with coconut milk, bull sperm with coconut oil, and equine and boar
sperm with coconut water led to enhanced sperm viability and quality compared to control groups. The
ineffectiveness of the extender may be attributed to the presence of salts and ions, such as calcium, potassium,
and sodium, in coconut water, which could potentially interact with the channel proteins of the sperm cell plasma
membrane. It is important to note that the precise mechanism by which coconut products in the extender
maintain sperm characteristics remains unknown. Previous research by Toniolli et al. (1996) suggested that
coconut water may serve as a protective agent for sperm due to its content of 3-indoleacetic acid. Furthermore,
the replacement of glycerol with dimethylformamide in the boar sperm extender resulted in better preservation of
sperm quality after the freezing and thawing process compared to other treatments (Silva et al. 2015). This
suggests that each ingredient present in an extender could have a significant impact on enhancing extender
efficiency. It is worth noting that coconut milk contains high levels of polyunsaturated fatty acids, which can
make sperm more vulnerable to oxidative stress (dos Reis et al., 2023; Vasconcelos et al., 2009). However, no
significant differences were observed in the lipid peroxidation indicator and the DNA fragmentation index
among the various extenders used in this study. This could indicate that the extenders had similar antioxidant
properties. The variations in the reported findings may be attributed to differences in the combinations and
quantities of products used in the extenders, the type of base extender employed, variations in semen
combinations and the sensitivity of sperm in different animal species, or discrepancies in the coconut
combinations utilized (dos Reis et al., 2023).

Conclusion: This research suggests that substituting egg yolk with coconut milk entirely in a ram sperm
extender does not mitigate the negative consequences of cryopreservation. Additional investigations are
necessary to determine the specific composition of the extender incorporating coconut-based ingredients for the
cryopreservation of ram sperm.
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Table 1- Comparison of sperm motility parameters before cryopreservation
Sl
Yol b Treatment
Parameter! BESAN ISy LSBT0 KSLTN. BRSYA 03,5 /N0
Coc-25 Coc-20 Coc-15 Coc-10 Coc-5 Yolk

o5 0t ki do ) 46.12+6.89 48.91+6.89 60.04+7.71 54.28+7.71 44.01+6.89 57.29+6.89
PM (%)
}}i/l“(’;;; e 72.83+9.01 74.08+8.98 81.46+9.90 77.84+9.97 67.70+9.12 78.79+8.90

0
iz o9 bt dop
Lin (%) 49.04+10.13 47.35+8.27 48.65+10.13 49.78+8.27 41.27+8.27 52.27+8.27

s s ) Gy 95.58+24.29 99.17+19.83 117.13+24.29 104.89+19.83 89.84+19.83 92.19+19.83

VSL (um/s)
;?RU](Z/’;M ol 78.50+14.80 76.73+12.09 86.70+14.80 83.47+10.47 67.94+12.09 89.11+10.47

0
T e 3 S 104.02+28.79 103.81+23.51 137.18+28.79 121.01+2.36 104.35+23.51 94.77+20.36
VCL (um/s)
s 3 53kn 97.87+24.75 96.92+20.21 116.71+24.75 106.23+17.50 94.64+20.21 83.02+17.50
VAP (um/s)
2 i 4.36+1.14 4.43+.93 5.58+1.14 5.08+0.81 4.56%0.93 4.59+0.81
ALH (um)
/I;C‘;bz: “)’b); o 3.80+0.78 % 3.07+0.64° 3.34+0.78° 4,1+0.55%® 3.65+0.64 % 5.66+0.552

z

sl 03558 38y 53 S 0y 1oy YO § Yo D )+ miy e i ey :COC-25 4 C0C-20 C0oC-15 L£0C-10 LCOC-5 (¢ yopv 0,5 : YOIK
ey 3> sy 5Sole (VAP (o a1 sy IV CL cpuiiane yus j3 oo VSL  plin (390 (ot 2oyd :LIN w0igy i olin 2o s PM (S olis 003 : TM?

o lpd ooy ol :BCF godd (b yuue (wl) STR o (8 y5 (ol ALH
(P<e140) ol 039y o ime cliio e s (gl ol Sl Cglis cidy 4o )
The yolk is egg-yolk, and Coc-5, Coc-10, Coc-15, Coc-20, and Coc-25 are values of 5, 10, 15, 20, and 25 percent coconut milk in the
extender, respectively.
ITM: Total motility, PM: Progressive motility, LIN: Linearity, VCL: Curvilinear velocity, VSL: Straight linear velocity, ALH: The
amplitude of lateral head displacement, STR: Straightness, VAP: Average path velocity, and BCF: Beat cross frequency.
In every row, the difference between the means with dissimilar letters was significant (P < 0.05).
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Table 2- Values viability, functionality, and morphology of sperm before cryopreservation
Sl
Aol b Treatment
Parameter RS IS, SS67 N0 KSLTN. BRI 03,5 /N0
Coc-25 Coc-20 Coc-15 Coc-10 Coc-5 Yolk
“_55 Pl 222 93.64+2.19 92.86+2.19 92.14+2.19 89.07+2.19 92.96+2.19 93.86+2.19
Live sperm (%)
Jub dlw-‘ byl 2oy 86.39+1.51 82.12+1.51 85.88+1.51 84.94+1.51 83.05£1.51 83.82+1.79
Functional sperm (%)
i el 222 89.76x1.53 88.93+1.40 87.87+1.53 87.75+1.40 91.69+1.40 89.63+1.40

Normal sperm (%)

sl 03338 333 53 S,b 0y 2o yd3 YO 5 Vo VD Ve iy jlde s ia :C0OC-25 4 COC-20 C0C-15 «LL0C-10 COC-5 if yopss 03,5 :YOIK
The yolk is egg-yolk, and Coc-5, Coc-10, Coc-15, Coc-20, and Coc-25 are values of 5, 10, 15, 20, and 25 percent coconut milk in the
extender, respectively.
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Table 3- Comparison of motility parameters of sperm post-freezing-thawing process

lows
sl b Treatment
Parameter SIS Yo BAVAR BBV SIS RS 03,j /N0
Coc-25 Coc-20 Coc-15 Coc-10 Coc-5 Yolk
g0t el o)) 9.37+1.72° 9.76+1.55b 7.04+1.60" 9.74+1.66" 10.20+41.55>  21.84+1.722
PM (%)
*T}'SVI Lf(:/“; s 202143.01° 214042715  16.72+2.80°  20.14+2.90b  22.60+2.71°  36.19+3.012
0
LL’%L-“'?WO)’* s oy 6.61+1.22° 6.98+1.13" 4.94+1.220 6.65+1.27° 7.08+1.10" 14.35+1.32°
In (%

st oo )3 o 47.69+47.60°  50.06+7.08°  36.19+7.60°  48.83+7.91°  56.67+6.85"  80.48+8.26°
VSL (um/s)
28 o s el 11.09+41.81°  11.56+1.69° 8.90+1.81° 10.86+1.89°  12.16+1.63°  22.47+1.972
STR (%)
S it )3 S 70.5749.58 76.66+8.92 64.3749.58 67.89+9.97 85.80+8.63 94.36+10.41
VCL (pum/s)
s 3 Sy Ko 49.2247.23b 52044673  30.95+7.23b  48.0847.52>  57.75+651%®  76.57+7.86%
VAP (um/s)
w2 b 5.0640.69%  5.43+0.65% 4.62+0.69" 4.67+0.72" 5.96+0.63% 6.95+0.752
ALH (um)
’B””sz‘lj L)f"‘ oot 452+0.71 4.3240.58 4.5140.80 5.06+0.99 5.54+0.69 5.83+0.70

z
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The yolk is egg-yolk, and Coc-5, Coc-10, Coc-15, Coc-20, and Coc-25 are values of 5, 10, 15, 20, and 25 percent coconut milk in the
extender, respectively.
ITM: Total motility, PM: Progressive motility, LIN: Linearity, VCL: Curvilinear velocity, VSL: Straight linear velocity, ALH: The
amplitude of lateral head displacement, STR: Straightness, VAP: Average path velocity, and BCF: Beat cross frequency.
In every row, the difference between the means with dissimilar letters was significant (P < 0.05).
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Table 4- Values viability, functionality, and morphology of frozen-thawed sperm

N
docil b Treatment
Parameter RS VAN SSLLY. BRI/ BEAR JS670 03,5 /N0
Coc-25 Coc-20 Coc-15 Coc-10 Coc-5 Yolk

05} p yaawl o)

Live sperm (%)

Jlb sli b sl do o
Functional sperm
(%)

Sbxie oyl doyd
Normal sperm (%)

37.63+2.97° 41.11+2.77°

25.5742.81° 28.27+2.55°

82.87+2.73  76.56+2.75

79.64+2.58

45214277 41.21+2.77° 3957+2.77° 61.60+2.77°

30.38+2.60° 29.10+2.57° 30.49+2.61° 55.42+4.05°2

78.84+2.58  80.42+2.58  82.89+2.73
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(P<e140) ol 039y o ime ciliio e s (gl sl uSilio Cglis cidy 4o )
The yolk is egg-yolk and Coc-5, Coc-10, Coc-15, Coc-20, and Coc-25 are values of 5, 10, 15, 20, and 25 percent
coconut milk in the extender, respectively.
In every row, the difference between the means with dissimilar letters was significant (P < 0.05).
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Table 5- Lipid peroxidation and DNA fragmentation index (% DFI) in frozen-thawed sperm

s
il b Treatment
Parameter B VAN B AR SS67 N0 IS, RS 03,5/ V0
Coc-25 Coc-20 Coc-15 Coc-10 Coc-5 Yolk
(=i > Jgegtt) 35llesn ogle 2.04+0.42 2.94+0.42 2.03+0.42 1.93+0.42 2.10+0.42 2.79+0.42
MDA (nMol/ml)
(1259) DNA (45 adld aubas sl 10.29+1.90 5.70+1.90 9.12+1.90 10.21+1.90 6.15+2.67 5.06+2.67

DFI (%)
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(P 1+0) conl 034 i3 ize o e Gy (sl (slay Sl gl sy sb )
The yolk is egg-yolk and Coc-5, Coc-10, Coc-15, Coc-20, and Coc-25 are values of 5, 10, 15, 20, and 25 percent coconut milk in the
extender, respectively.
In every row, the difference between the means with dissimilar letters was significant (P < 0.05).
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