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The Use of Styrofoam Box for Chikso (Korean Brindled Cattle)
Semen Cryopreservation with Liquid Nitrogen
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Abstract A styrofoam box is used as a simple and easy freezing method to preserve animal semen as
a livestock genetic source. This study optimized the methods of freezing chikso brindled cattle semen.
To test the freezing box, the motility of spermatozoa was compared between two box sizes
(length xwidth x heigh) with the dimensions of 23.5%x30.5%22.5 cm and 25.5x46.5%26.5 cm. The motility
of thawed sperm from brindled Korean bulls was used to confirm the efficiency of the freezing boxes.
The box having a larger inner space with larger horizontal and height measurements supported better
motility after thawing (60.4%£5.3% vs 67.2+3.1%) with 10 min of exposure time in liquid nitrogen vapor.
The optimized freezing space is estimated to be an essential element for successful freezing results and
the larger box could be used for production of more than 60 frozen semen straws. These properties are
also helpful to optimize the cryopreservation techniques that would control the quality and quantity of

semen straws according to different animal species.
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Fig. 2. The freezing box containing 44 straws
without liquid nitrogen
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Table 1. The effect of exposure time freezing box
size on the motility of Chickso spermatozoa
with different exposure time on the vapour
of liquid nitrogen and 5 cm distance.

Box type Exposure % of motile sperm in
(LXxWxH cm)  time (min) Diluted Frozen
5 94.5+2.3 44.0+4.5
10 93.5+1.0 56.9+4.4°
23.5%30.5%22.5
15 94.5+2.6 52.8+5.1
20 95.1£2.6 49.1£5.1
5 92.3+2.9 38.8+7.7
10 93.8+1.2 67.4+4.5"
25.5%46.5%26.5 L
15 94.142.2 65.8+7.0
20 93.3+2.7 53.6+9.3

Means with small letters of superscripts were significantly
different within groups (p<0.05).

Means with capital letters of superscripts were significantly
different between groups (p<0.05).

The experiment was replicated 3 times.
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Table 2. The effect of exposure distance between
liquid nitrogen surface and straw holding
place with 10 min exposure time.

Box type Distance % of motile sperm in

(LxWxH cm) (cm) Diluted Frozen
2.5 929+1.4 24.6%3.1

94.2+0.7 62.9+2.3"

23.5%30.5%22.5 .
7.5 92.613.6 62.1+9.1°

10 91.9+1.4 37.1£7.5

2.5 93.4+2.0 46.3£8.9

5 92.1+4.0 733455

25.5%46.5%26.5 b
7.5 94.1+2.2 65.8+7.0

10 93.3+2.7 53.6£9.3

Means with small letters of superscripts were significantly
different within groups (p<0.05).

Means with capital letters of superscripts were significantly
different between groups (p<0.05).

The experiment was replicated 3 times.
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Table 3. The effect of box height on the motility of
frozen chikso semen.

Box type Height % of motile sperm in

(LxW cm) (cm) Diluted Frozen
20 92.1£3.1 41.1£5.0

25.5%46.5 25 88.0+2.4 68.4+4.0"
30 93.0+3.2 67.6£5.7*

Means with small letters of superscripts were significantly
different within groups (p<0.05).
The experiment was replicated 3 times.
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Table 4. The effect of box size on the productivity
of frozen semen straw.

Box type straw % of motile sperm in
(LxWxH cm) (0 Diluted Frozen
5 89.9%3.3 56.7£6.9°
23.5%30.5%22.5 15 89.0£2.5 60.4+5.3"
30 91.4+3.1 33.8+06.2
15 87.1£3.5 66.9+5.2
25.5%46.5%26.5 30 85.8£2.8 67.2+3.1
60 90.4+4.7 65.8+£7.0

Means with small letters of superscripts were significantly
different within groups (p<0.05).

Means with capital letters of superscripts were significantly
different between groups (p¢0.05).

The experiment was replicated 3 times.
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