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1 High-perormance liquid chromatograph 
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 �
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-

) ���
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 �J;  �! {��w� (30  ��/
 ���� �� "�	�@
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������� �
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 ���

��C�
  ����; R� ���S; ��	 r)
�! �� "; �;% ^	� �; ��M

��C�
  (����) �H � .��8 �
� � �
� � "; ^	� ��; ��M

 .�	�! "#+�� �A	 �� (��	�) -cs� .��8 -��� ����; �
�;

��C�
 �)�<��8 ���] Lµ 25 "	�<	 �
 �; ��C�
 �Lµ 500 

�C)�M N��`� �
 ) y�/�<�
1  �� R)�� Y
�#�� ���

100���� N��J� �*<�
 ���+ �; �KQ� q% �#�(100  ����

������� �� N�<�
 �7=pH Y�� ";  �! {��w� (30 

 ���� �; �% ���#�� �� "Q�L� °C37  -+�� �
�L)Moreno 

et al., 2009( .WC� �
 ���H#�
 �; ���� ������o#� ��+ 

 �)�< ��*; �;400×�  �� aL
�l5 �)� �
��� 200  ���

��C�
 .�! ����; ��C�
 �
� � "; ���#� �� �
�
� ��M

��C�
  (R(�� �)�<��8 ���]) -cs� .��8 ��M �� �;

���/ ��;  (R(���	 �)�<��8 ���]) �H � .��8 �
� � ";

�	�! "#+�� �A	 ��. 

 N�F1 -  ��C�
) ��C�
 �;�= ����
��S�
�8 �; "<�= >�� ���?� �@
106×300 �
 W8 (48 

 �� ���� ���$: -���°C 4 )Lsmeans ± SE.(  
Table 1. Effect of Watercress extract on lipid peroxidation of spermatozoa 

(300×106 spermatozoa) after 48h incubation at 4 °C (Lsmeans ± SE). 

Treatment Level Malondialdehyde µM/mL 

Grass water extract 
(µg/mL) 

0 1.9a±0.19 
300 1.6a±0.19 
600 1.0b±0.19 
900 1.8a±0.19 
1200 2.2a±0.19 

a-b
 Different superscripts indicate significant differences (P<0.05) 

 

 N�F2 -  �@
��P
 ���$: ����  "<�= >�� ���?����] -���  �	�� ��	� �_�`/ �; ������C�
 �)�<��8 
Table 2. Main effect of Watercress extract and storage time on sperm motility, viability and 

membrane integrity 

Variables 
 Sperm motility 

(%) 
Membrane integrity 

(%) 
Sperm viability 

(%) 

Grass water extract 
(µg/mL) 

0 59.8b±1.55 88.0b±0.53 77.2b±1.02 
300 64.1ab±1.55 88.9ab±0.53 78.6ab±1.02 
600 68.2a±1.60 89.8a±0.57 80.6a±1.02 
900 60.4b±1.60 85.8c±0.57 80.2a±1.02 
1200 52.7c±1.60 81.8d±0.56 73.4c±1.02 

     

Storage time (h) 

0 84.36a±1.35 95.1a±0.46 89.6a±0.91 
24 68.7b8±1.44 91.0b±0.50 80.4b±0.91 
48 52.84c±1.41 85.8c±0.49 74.5c±0.91 
72 38.14d±1.44 80.1d±0.53 67.4d±0.91 

a-d Different superscripts show significant differences (P<0.05) 
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Fig. 1. (A) Percentage of motility and (B) membrane integrity of rooster spermatozoa treated with 
either 0 (*), 300 (×), 600 (◊), 900 (○) or 120 g/mL (●) Watercress extract during storage at 

4°C.a-d
 Different superscripts indicate significant differences among treatments in each 

storage time (P < 0.05) 
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Abstract 

An experiment was conducted to evaluate the effect of Watercress extract on rooster sperm storage at 4 °C by 
using 15 mature roosters. Semen collection was performed twice a week in 5 times. In each session, ejaculates 
were pooled and split into five parts. The amount of 0, 300, 600, 900 and 1200 µg/mL Watercress extract were 
added to each part. After that, samples were chilled to 4 °C and kept until 72 h. Sperm viability (by staining 
Hoechst 33258), motility and membrane integrity were evaluated at 0, 24, 48 and 72 h. To determine lipid 
peroxidation, the concentration of malondialdehid (MDA) was evaluated by using 300×106 spermatoza at 48 h. 
The results showed that the lowest of concentration of MDA (1.0 µM/mL) was in 600 µg/mL Watercress extract 
(P<0.05). The main effect of watergrass on sperm viability showed that viability of spermatozoa was lowest 
(73.4%) in 1200 µg/mL Watercress extract level (P<0.05).  There was interaction between Watercress extract 
and storage time on sperm motility and membrane integrity (P<0.05). After 48 h incubation, membrane integrity 
was higher in 600 µg/mL (90.70%) Watercress extract than control (85.80%; P<0.05). At 72 h, there was no 
difference between 600 (51±3.36) and 300 (42.60±3.01) µg/mL Watercress extract on sperm motility (P>0.05) 
and it was higher in 600 µg/mL Grass water extract than other treatments (P<0.05). Therefore, the addition of 
600 µg/mL Watercress extract to semen improves longevity of rooster spermatozoa at 4 °C. 
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