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���������1  ���������	
�������������
��������
�������������11 ���
������������ ������!"���#� 

Treatment �	�
���
���	�������(%)�

��������������	
������

�����������
���	����

��������������
��	�

�	�
��	
���	����

�	�
������
���	����

Control�
13.94 74.78 68.45 39.17 45.81 14.21 
13.76 74.76 68.98 39.00 44.92 14.25 
13.63 75.13 67.12 40.94 44.63 14.19 
13.50 74.71 68.26 38.55 45.58 14.22 

�����
��� !��
"��#$%�

11.93 74.87 70.02 44.81 45.18 15.25 
11.57 74.83 68.25 42.44 44.49 15.33 
11.73 74.86 69.13 43.16 45.18 15.51 
11.76 74.83 67.33 42.89 44.49 15.40 

&'��
��� !��
(�#$% 

12.78 74.79 69.19 44.99 44.96 14.54 
12.25 73.71 67.15 42.49 44.96 14.53 
12.88 75.40 70.15 45.08 45.28 14.31 
12.54 74.87 68.94 43.27 45.33 14.49 

&'��
7�� !��
)��#$% 

12.40 75.12 70.24 44.85 45.10 14.36 
12.00 75.10 67.62 46.52 45.05 14.58 
12.62 75.10 68.27 45.86 45.32 14.61 
12.40 74.75 69.58 44.54 46.08 14.37 

&'��
��� !��
)(�#$% 

12.46 75.02 67.34 47.23 45.65 14.32 
12.60 75.11 69.51 45.60 46.12 14.39 
12.56 74.90 67.87 45.73 46.26 14.43 
12.78 74.70 69.20 47.43 46.49 14.32 

&'��
*(� !��
(�#$% 

12.46 74.54 67.41 44.97 46.84 14.51 
12.82 74.29 68.85 45.84 46.58 14.45 
12.80 74.07 68.73 45.39 46.16 14.44 
12.86 75.15 69.81 43.26 46.35 14.54 

&'��
*(� !��
)��#$% 

12.52 74.67 67.12 42.61 46.63 14.33 
12.60 74.59 68.69 41.66 46.95 14.33 
12.80 74.40 69.65 39.03 46.71 14.17 
12.24 74.76 68.88 39.56 46.62 14.29 

&'��
*(� !��
)(�#$% 

12.20 74.51 68.97 41.78 45.97 14.56 
12.56 74.68 68.92 43.01 47.47 14.05 
12.62 74.81 67.50 41.88 47.20 14.15 
12.62 74.70 69.12 41.46 46.73 14.41 

&'��
)��� !��
(�#$% 

12.20 74.45 69.33 41.47 47.33 14.28 
12.00 74.55 69.42 42.72 46.91 14.30 
11.82 74.59 67.30 43.78 46.87 14.68 
12.20 74.11 68.63 40.76 47.24 14.52 

&'��
)��� !��
)��#$% 

12.04 73.89 69.09 42.26 47.40 14.43 
12.22 74.39 69.03 42.68 47.71 14.50 
12.42 73.95 68.96 43.82 47.92 14.42 
11.80 74.21 67.57 41.33 47.72 14.34 

&'��
)��� !��
)(�#$% 

12.27 74.34 67.21 40.87 48.75 14.75 
12.05 74.27 68.66 39.69 48.88 14.70 
11.80 74.27 68.50 39.62 48.50 14.88 
12.02 74.39 69.26 41.04 49.24 14.72 
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���������4  ���������	
�������������
��������
�������������11 ���
��������!"���#�����2 �&��� 

Treatment �	�
���
���	�������(%)�

��������������	
������

�����������
���	����

��������������
��	�

�	�
��	
���	����

�	�
������
���	����

Control�
13.94 74.78 68.45 39.17 45.81 14.21 
13.76 74.76 68.98 39.00 44.92 14.25 
13.63 75.13 67.12 40.94 44.63 14.19 
13.50 74.71 68.26 38.55 45.58 14.22 

�����
��� !��
"��#$%�

11.93 74.87 70.02 44.81 45.18 15.25 
11.57 74.83 68.25 42.44 44.49 15.33 
11.73 74.86 69.13 43.16 45.18 15.51 
11.76 74.83 67.33 42.89 44.49 15.40 

&'��
��� !��
(�#$% 

12.78 74.79 69.19 44.99 44.96 14.54 
12.25 73.71 67.15 42.49 44.96 14.53 
12.88 75.40 70.15 45.08 45.28 14.31 
12.54 74.87 68.94 43.27 45.33 14.49 

&'��
��� !��
)��#$% 

12.40 75.12 70.24 44.85 45.10 14.36 
12.00 75.10 67.62 46.52 45.05 14.58 
12.62 75.10 68.27 45.86 45.32 14.61 
12.40 74.75 69.58 44.54 46.08 14.37 

&'��
��� !��
)(�#$% 

12.46 75.02 67.34 47.23 45.65 14.32 
12.60 75.11 69.51 45.60 46.12 14.39 
12.56 74.90 67.87 45.73 46.26 14.43 
12.78 74.70 69.20 47.43 46.49 14.32 

&'��
*(� !��
(�#$% 

12.46 74.54 67.41 44.97 46.84 14.51 
12.82 74.29 68.85 45.84 46.58 14.45 
12.80 74.07 68.73 45.39 46.16 14.44 
12.86 75.15 69.81 43.26 46.35 14.54 

&'��
*(� !��
)��#$% 

12.52 74.67 67.12 42.61 46.63 14.33 
12.60 74.59 68.69 41.66 46.95 14.33 
12.80 74.40 69.65 39.03 46.71 14.17 
12.24 74.76 68.88 39.56 46.62 14.29 

&'��
*(� !��
)(�#$% 

12.20 74.51 68.97 41.78 45.97 14.56 
12.56 74.68 68.92 43.01 47.47 14.05 
12.62 74.81 67.50 41.88 47.20 14.15 
12.62 74.70 69.12 41.46 46.73 14.41 

&'��
)��� !��
(�#$% 

12.20 74.45 69.33 41.47 47.33 14.28 
12.00 74.55 69.42 42.72 46.91 14.30 
11.82 74.59 67.30 43.78 46.87 14.68 
12.20 74.11 68.63 40.76 47.24 14.52 

&'��
)��� !��
)��#$% 

12.04 73.89 69.09 42.26 47.40 14.43 
12.22 74.39 69.03 42.68 47.71 14.50 
12.42 73.95 68.96 43.82 47.92 14.42 
11.80 74.21 67.57 41.33 47.72 14.34 

&'��
)��� !��
)(�#$% 

12.27 74.34 67.21 40.87 48.75 14.75 
12.05 74.27 68.66 39.69 48.88 14.70 
11.80 74.27 68.50 39.62 48.50 14.88 
12.02 74.39 69.26 41.04 49.24 14.72 
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�	�
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���	����

Control�
13.32 77.25 70.13 49.35 44.46 15.19 
13.20 77.23 69.82 49.98 44.96 15.18 
13.41 77.35 68.17 51.70 44.57 15.27 
13.25 77.40 69.50 50.65 44.03 15.32 

�����
��� !��
"��#$%�

12.02 77.06 68.73 51.81 44.19 15.93 
12.04 76.97 70.93 51.14 44.29 15.57 
12.14 76.91 69.84 51.98 44.38 15.80 
12.16 77.02 68.46 51.13 44.30 15.81 

&'��
��� !��
(�#$% 

13.28 76.56 68.05 51.67 44.41 15.79 
13.03 76.74 69.76 53.79 44.03 15.85 
13.05 77.11 70.33 51.61 44.55 15.76 
13.13 77.12 69.91 53.97 43.77 15.78 

&'��
��� !��
)��#$% 

12.71 76.53 69.03 53.08 44.57 15.59 
12.78 76.67 69.15 53.55 44.70 15.49 
12.44 76.78 70.22 54.60 44.28 15.59 
12.96 76.79 67.35 58.16 44.75 15.73 

&'��
��� !��
)(�#$% 

12.82 76.62 69.10 55.03 45.54 15.56 
12.99 76.28 68.37 55.67 45.37 15.41 
12.88 76.62 69.60 55.73 45.45 15.69 
12.80 76.72 70.82 56.79 45.65 15.58 

&'��
*(� !��
(�#$% 

12.88 75.62 68.34 52.11 45.92 15.75 
12.69 77.42 69.19 54.88 45.04 15.81 
12.86 78.76 68.76 54.73 45.21 15.88 
12.84 76.32 67.40 53.34 45.59 15.61 

&'��
*(� !��
)��#$% 

12.39 78.11 68.18 54.51 46.28 16.04 
12.79 76.15 67.91 53.21 45.49 15.87 
12.74 76.30 69.80 51.68 45.45 15.88 
12.99 76.17 70.42 53.64 46.40 16.11 

&'��
*(� !��
)(�#$% 

11.99 76.39 67.89 53.42 45.49 16.13 
12.83 76.38 69.82 53.64 46.70 15.77 
12.88 76.54 70.32 53.37 45.49 15.84 
12.81 76.75 68.50 53.27 45.13 16.03 

&'��
)��� !��
(�#$% 

11.82 76.51 67.62 50.49 47.76 15.84 
12.02 76.40 70.31 51.22 46.55 15.69 
11.97 76.47 68.45 52.07 46.06 16.09 
12.32 76.63 69.76 51.48 46.02 15.84 

&'��
)��� !��
)��#$% 

12.12 76.19 68.01 51.76 47.14 15.27 
12.00 76.65 68.99 50.10 47.09 15.79 
12.12 76.43 69.69 50.98 47.04 15.58 
11.95 76.21 67.30 51.26 47.06 15.66 

&'��
)��� !��
)(�#$% 

12.37 75.93 70.04 50.37 48.49 15.89 
12.18 76.22 68.48 51.11 47.29 15.86 
12.02 76.05 67.78 49.06 47.63 15.94 
12.04 76.38 69.29 53.24 48.31 16.01 
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���������10 ���������	
�������������
��������
�������������11 ���
��������!"���#�����6 �&��� 

Treatment �	�
���
���	�������(%)�

��������������	
������

�����������
���	����

��������������
��	�

�	�
��	
���	����

�	�
������
���	����

Control�
12.85 76.67 69.03 47.42 44.26 15.75 
12.48 76.89 68.78 46.38 44.22 15.59 
12.75 76.96 69.60 47.00 44.28 15.84 
13.04 77.07 67.04 47.07 44.33 15.55 

�����
��� !��
"��#$%�

11.78 76.62 69.62 48.57 44.12 16.02 
11.65 76.21 67.15 48.03 44.13 15.87 
11.52 76.39 68.73 47.17 44.34 15.93 
11.87 76.45 69.99 47.95 44.36 15.91 

&'��
��� !��
(�#$% 

12.21 76.18 68.70 48.62 44.19 15.23 
12.99 76.82 69.81 47.95 44.09 16.02 
12.64 76.48 67.13 47.27 44.15 15.99 
13.54 76.66 68.20 47.94 44.18 16.06 

&'��
��� !��
)��#$% 

12.87 76.61 69.43 48.96 44.14 15.42 
12.22 76.72 70.03 49.04 44.02 15.39 
12.77 76.53 68.25 50.29 44.01 15.44 
12.05 76.74 67.47 50.63 45.44 16.07 

&'��
��� !��
)(�#$% 

13.02 76.42 69.29 50.89 45.38 16.10 
11.47 76.37 69.10 47.32 45.41 15.08 
12.46 76.48 68.15 49.02 45.36 15.24 
12.84 76.43 67.32 50.89 45.43 16.17 

&'��
*(� !��
(�#$% 

12.24 76.27 68.95 48.69 45.55 15.99 
12.61 76.01 67.92 47.08 45.55 15.85 
12.13 76.20 68.87 47.12 45.54 16.01 
12.54 76.24 69.35 47.42 44.31 15.67 

&'��
*(� !��
)��#$% 

12.70 75.74 68.28 49.54 45.28 15.76 
11.01 76.20 68.35 47.82 45.20 15.75 
12.09 76.10 67.61 48.70 45.42 16.15 
12.94 76.10 68.41 48.62 45.41 16.23 

&'��
*(� !��
)(�#$% 

11.15 76.01 68.80 46.93 44.00 16.30 
12.62 76.02 68.60 46.00 45.38 15.81 
12.19 76.32 68.96 47.75 46.44 15.86 
12.55 76.35 67.58 48.68 45.39 15.87 

&'��
)��� !��
(�#$% 

12.01 76.06 68.76 45.67 46.80 15.92 
12.04 75.86 68.27 45.63 45.88 15.81 
11.22 76.12 69.08 45.95 46.79 15.99 
12.56 76.71 67.45 46.95 46.52 15.07 

&'��
)��� !��
)��#$% 

10.59 76.31 69.35 46.31 47.08 15.09 
11.36 76.05 68.52 45.60 47.05 15.63 
12.37 76.04 67.23 45.80 46.93 15.58 
11.98 75.69 68.80 46.12 46.91 15.70 

&'��
)��� !��
)(�#$% 

11.82 76.41 68.84 45.93 47.51 15.57 
11.96 76.18 67.13 44.53 47.54 15.53 
12.04 76.04 68.18 45.44 47.53 15.55 
10.27 76.36 69.00 44.46 47.57 15.02 
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Control�
12.48 76.79 68.18 46.42 44.17 15.95 
12.96 76.55 68.90 45.61 44.14 16.32 
12.59 76.70 69.57 46.09 44.10 16.26 
12.46 76.88 68.23 45.74 44.12 15.31 

�����
��� !��
"��#$%�

11.85 76.57 68.42 47.81 44.41 16.78 
12.04 76.21 69.46 47.69 44.44 16.77 
11.54 76.13 69.22 47.53 44.31 16.79 
11.25 76.29 68.38 46.63 44.15 16.29 

&'��
��� !��
(�#$% 

12.68 75.83 68.58 47.73 44.14 15.35 
12.33 76.54 69.53 47.17 44.04 15.32 
12.08 76.39 68.22 47.24 44.17 16.06 
12.88 76.64 67.01 46.63 44.18 15.99 

&'��
��� !��
)��#$% 

12.37 76.49 68.34 48.12 44.72 16.06 
12.21 76.53 67.65 49.01 44.73 15.52 
12.81 76.41 69.00 49.33 44.25 15.49 
12.84 76.21 69.52 49.45 44.23 15.56 

&'��
��� !��
)(�#$% 

11.84 77.11 68.32 49.93 45.33 15.79 
12.60 76.09 69.63 47.63 44.40 15.81 
12.08 76.22 68.65 48.37 44.37 15.82 
12.68 76.27 67.99 49.69 45.73 15.94 

&'��
*(� !��
(�#$% 

12.74 75.78 67.13 47.31 44.32 15.85 
12.62 75.79 68.45 46.12 46.19 15.32 
12.16 75.81 69.67 46.14 45.03 16.28 
11.85 75.85 67.62 45.84 44.04 16.31 

&'��
*(� !��
)��#$% 

12.03 75.46 67.40 47.47 44.51 16.76 
11.94 75.78 67.40 46.84 45.58 15.76 
12.48 75.87 69.91 47.54 45.55 16.77 
12.28 75.68 67.55 47.64 44.29 16.07 

&'��
*(� !��
)(�#$% 

12.54 75.76 68.40 45.74 45.63 16.81 
11.78 75.91 68.06 45.61 45.14 16.08 
12.17 76.25 67.74 46.65 44.12 16.91 
12.66 76.09 69.22 47.38 44.13 15.76 

&'��
)��� !��
(�#$% 

11.66 75.78 67.65 44.76 46.51 15.55 
11.60 75.96 67.05 44.72 45.19 15.54 
11.16 75.76 69.50 44.34 46.21 16.51 
11.54 76.05 68.12 45.34 45.17 15.58 

&'��
)��� !��
)��#$% 

11.36 76.13 67.90 45.21 47.34 15.53 
11.81 75.63 69.51 45.20 46.24 15.9 
11.57 75.98 67.18 44.96 47.27 15.8 
11.97 75.61 68.41 45.01 46.05 15.36 

&'��
)��� !��
)(�#$% 

11.69 76.41 67.43 44.66 47.13 15.46 
11.04 75.77 68.90 44.62 46.18 15.44 
11.24 75.58 69.41 44.55 47.28 15.45 
11.77 76.39 68.88 44.50 47.29 15.7 



183

���
���

���
14

 ���
��
��
��$

��
���
�%
���
	�
"��
���
��
�
�
�
���
���
���
��

�����

���

��
��
��
���
�
���5

 ���

���
�����
!"�
��#
��
��
�8 �
&��
� 

    T
re
at
m

en
t 

�+��
	�


��
�,�

-��
.,�

(R
V
U
)�

�+��
	�


��
/�

�+�
���

�	
�

��
�0�

1��
(R
V
U
)�

�+��
���

��
�2	

��
�0�

1��
(R
V
U
)�

�+��
	�
 ��
�,

�.,
/��

3�
(R
V
U
)�

�+��
.4�

5-

6

��67

���

�	
�


��
�,�

( !
)�

�+��
	�


��
�2	

��
��8

��
(�

.)�

�+��
2��

�
���

3�,
�2	

��
��


��,
���	

���
�

�	
�


0�
���

(��
2
)�

�	
�


���
93	

�6,
�2�

�
(��

2
)�

�	
�


3�,
�3

.+��
�	

�

���

:�
6,�

2��
���

��93
	�

(	6�
�/

9)�
���

����
���

�
�:

;

<��

�

C
on
tr
ol
�

265
.47

 
99.

31 
10.

47 
275

.94
 

81.
22 

7.0
0 

1.7
6 

143
30 

-43
8 

0.5
454

 
0.5

128
 

400
7 

18.
93 

264
.39

 
98.

80 
12.

21 
276

.60
 

80.
82 

7.0
5 

1.7
5 

142
41 

-42
8 

0.5
390

 
0.5

084
 

390
3 

19.
24 

264
.20

 
98.

74 
12.

59 
276

.79
 

81.
34 

7.1
0 

1.7
7 

142
88 

-43
8 

0.5
406

 
0.5

200
 

401
7 

18.
26 

265
.05

 
99.

04 
10.

18 
275

.23
 

81.
11 

7.0
0 

1.7
7 

143
83 

-45
1 

0.5
417

 
0.5

137
 

400
2 

19.
24 

��
���

70
� !

��
"��

#$
%�

268
.10

 
96.

68 
12.

57 
280

.67
 

81.
09 

6.8
0 

1.7
9 

144
20 

-38
2 

0.5
894

 
0.5

104
 

433
8 

17.
94 

267
.32

 
95.

25 
13.

76 
281

.08
 

81.
56 

6.9
0 

1.7
8 

144
93 

-38
4 

0.5
706

 
0.5

189
 

429
0 

18.
20 

267
.63

 
95.

75 
11.

38 
279

.01
 

81.
86 

6.8
5 

1.7
9 

145
21 

-38
0 

0.5
842

 
0.5

170
 

438
6 

18.
60 

268
.82

 
98.

70 
12.

37 
281

.19
 

80.
84 

6.9
0 

1.7
8 

145
99 

-39
3 

0.5
816

 
0.5

362
 

455
3 

19.
35 

&'
��

���
 !

��
(�#

$% 

264
.78

 
96.

07 
15.

06 
279

.84
 

81.
06 

6.9
0 

1.7
8 

146
04 

-42
7 

0.5
656

 
0.5

338
 

440
9 

18.
77 

265
.23

 
95.

68 
13.

43 
278

.66
 

80.
66 

6.8
0 

1.7
8 

145
03 

-43
8 

0.5
538

 
0.5

422
 

435
5 

18.
00 

263
.37

 
95.

53 
15.

33 
278

.70
 

81.
83 

6.8
0 

1.7
9 

145
64 

-43
8 

0.5
393

 
0.5

368
 

421
6 

19.
69 

265
.20

 
96.

29 
14.

69 
279

.89
 

81.
00 

6.8
0 

1.7
8 

144
82 

-42
2 

0.5
676

 
0.5

314
 

436
8 

18.
66 

&'
��

���
 !

��
)��

#$
% 

265
.61

 
97.

09 
13.

61 
279

.22
 

82.
23 

6.8
0 

1.7
8 

145
87 

-41
7 

0.5
636

 
0.5

370
 

441
5 

18.
99 

267
.37

 
98.

03 
11.

74 
279

.11
 

81.
75 

6.7
5 

1.7
8 

144
39 

-42
7 

0.5
477

 
0.5

324
 

421
0 

18.
94 

267
.14

 
97.

63 
12.

60 
279

.74
 

80.
85 

6.9
0 

1.7
8 

146
51 

-42
6 

0.5
427

 
0.5

387
 

428
3 

18.
71 

265
.94

 
95.

67 
12.

27 
278

.21
 

81.
07 

6.8
0 

1.7
8 

146
19 

-44
8 

0.5
410

 
0.5

576
 

441
0 

18.
62 

&'
��

���
 !

��
)(�

#$
% 

269
.04

 
97.

77 
12.

90 
281

.94
 

81.
56 

6.7
0 

1.7
9 

147
75 

-41
1 

0.5
712

 
0.5

415
 

456
9 

18.
69 

269
.11

 
96.

73 
13.

14 
282

.24
 

82.
09 

6.8
0 

1.7
8 

147
33 

-40
1 

0.5
711

 
0.5

354
 

450
5 

18.
37 

266
.99

 
96.

73 
15.

33 
282

.32
 

82.
48 

6.7
0 

1.8
0 

147
47 

-41
0 

0.5
758

 
0.5

520
 

468
7 

19.
17 

268
.36

 
97.

46 
12.

25 
280

.61
 

81.
93 

6.8
0 

1.8
0 

148
67 

-40
2 

0.5
666

 
0.5

394
 

454
4 

18.
80 

183 



184

���
���

���
15

 ���
��
��
��$

��
���
�%
���
	�
"��
���
��
�
�
�
���
���
���
��

�����

���

��
��
��
���
�
���6

 ���

���
�����
!"�
��#
��
��
�8 �
&��
��

T
re
at
m
en
t 

�+��
	�


��
�,�

-��
.,�

(R
V
U
)�

�+��
	�


��
/�

�+�
���

�	
�

��
�0�

1��
(R
V
U
)�

�+��
���

��
�2	

��
�0�

1��
(R
V
U
)�

�+��
	�
 ��
�,

�.,
/��

3�
(R
V
U
)�

�+��
.4�

5-

6

��67

���

�	
�


��
�,�

( !
)�

�+��
	�


��
�2	

��
��8

��
(�

.)�

�+��
2��

�
���

3�,
�2	

��
��


��,
���	

���
�

�	
�


0�
���

(��
2
)�

�	
�


���
93	

�6,
�2�

�
(��

2
)�

�	
�


3�,
�3

.+��
�	

�

���

:�
6,�

2��
���

��93
	�

(	6�
�/

9)�
���

����
���

�
�:

;

<��

�

&'
��

*(�
 !

��
(�#

$% 

268
.07

 
96.

30 
13.

51 
281

.58
 

81.
24 

6.8
0 

1.8
0 

145
99 

-41
0 

0.5
463

 
0.5

241
 

418
0 

19.
67 

268
.53

 
97.

63 
12.

49 
281

.02
 

81.
87 

6.7
0 

1.8
0 

145
67 

-42
0 

0.5
495

 
0.5

343
 

427
7 

17.
24 

269
.22

 
96.

93 
11.

76 
280

.98
 

82.
20 

6.7
5 

1.8
0 

146
57 

-42
3 

0.5
429

 
0.5

240
 

416
9 

18.
51 

267
.18

 
96.

48 
12.

48 
279

.66
 

80.
93 

6.8
0 

1.7
8 

146
10 

-39
8 

0.5
652

 
0.5

268
 

435
0 

18.
37 

&'
��

*(�
 !

��
)��

#$
% 

271
.61

 
98.

77 
8.8

0 
280

.41
 

82.
27 

6.8
0 

1.8
0 

146
07 

-37
6 

0.5
649

 
0.5

253
 

433
4 

18.
97 

270
.02

 
96.

49 
11.

50 
281

.52
 

81.
22 

6.8
0 

1.8
0 

145
56 

-37
6 

0.5
603

 
0.5

358
 

437
0 

18.
08 

271
.99

 
99.

61 
10.

37 
282

.36
 

80.
81 

6.7
0 

1.8
0 

146
52 

-39
3 

0.5
720

 
0.5

212
 

436
8 

17.
57 

271
.85

 
99.

19 
10.

30 
282

.15
 

82.
14 

6.8
0 

1.8
0 

146
79 

-38
8 

0.5
631

 
0.5

256
 

434
5 

18.
16 

&'
��

*(�
 !

��
)(�

#$
% 

271
.57

 
96.

15 
33.

30 
304

.87
 

82.
43 

6.1
5 

1.8
1 

147
64 

-37
6 

0.5
705

 
0.5

600
 

471
7 

17.
68 

273
.63

 
96.

43 
31.

39 
305

.02
 

82.
87 

6.1
5 

1.8
0 

147
24 

-37
4 

0.5
754

 
0.5

605
 

474
9 

18.
10 

273
.67

 
96.

05 
26.

33 
300

.00
 

84.
60 

6.4
0 

1.8
1 

148
69 

-37
3 

0.5
736

 
0.5

693
 

485
5 

17.
95 

271
.14

 
95.

99 
31.

13 
302

.27
 

83.
78 

6.6
0 

1.8
1 

148
14 

-38
2 

0.5
837

 
0.5

646
 

488
2 

18.
47 

&'
��

)��
� !

��
(�#

$% 

272
.87

 
97.

77 
24.

21 
297

.08
 

81.
29 

6.8
0 

1.8
1 

147
48 

-36
4 

0.5
725

 
0.5

492
 

463
7 

18.
57 

270
.82

 
96.

12 
26.

56 
297

.38
 

81.
31 

6.8
0 

1.8
0 

147
90 

-34
2 

0.5
751

 
0.5

613
 

477
5 

17.
48 

272
.57

 
97.

87 
23.

96 
296

.53
 

82.
05 

6.7
0 

1.7
9 

147
78 

-35
9 

0.5
709

 
0.5

582
 

470
9 

18.
04 

271
.29

 
95.

65 
25.

96 
297

.25
 

82.
04 

6.7
0 

1.8
0 

148
37 

-36
0 

0.5
654

 
0.5

478
 

459
5 

18.
28 

&'
��

)��
� !

��
)��

#$
% 

272
.36

 
97.

69 
24.

92 
297

.28
 

82.
52 

6.7
0 

1.8
1 

147
46 

-34
9 

0.5
714

 
0.5

505
 

463
9 

17.
39 

273
.84

 
98.

73 
24.

31 
298

.15
 

82.
06 

6.6
0 

1.8
2 

148
02 

-34
3 

0.5
739

 
0.5

781
 

491
1 

18.
34 

271
.01

 
96.

62 
26.

28 
297

.29
 

83.
09 

6.8
0 

1.8
1 

148
44 

-34
0 

0.5
780

 
0.5

724
 

491
1 

18.
66 

272
.54

 
96.

42 
26.

19 
298

.73
 

81.
11 

6.7
0 

1.8
2 

147
45 

-34
0 

0.5
792

 
0.5

756
 

491
6 

17.
85 

&'
��

)��
� !

��
)(�

#$
% 

273
.20

 
94.

74 
37.

18 
310

.38
 

84.
78 

6.3
0 

1.8
3 

149
87 

-31
0 

0.5
759

 
0.5

611
 

484
3 

17.
82 

275
.97

 
97.

89 
33.

36 
309

.33
 

85.
22 

6.2
0 

1.8
3 

148
15 

-31
7 

0.5
686

 
0.5

537
 

466
5 

17.
79 

274
.48

 
95.

11 
37.

89 
312

.37
 

84.
82 

6.0
0 

1.8
4 

149
50 

-31
8 

0.5
687

 
0.5

704
 

485
0 

18.
35 

273
.07

 
94.

86 
41.

18 
314

.25
 

85.
20 

6.1
0 

1.8
4 

148
92 

-31
5 

0.5
757

 
0.5

600
 

480
1 

18.
22 

184 



185

���������16 ���������	
�������������
��������
�������������11 ���
��������!"���#�����10 �&��� 

Treatment �	�
���
���	�������(%)�

��������������	
������

�����������
���	����

��������������
��	�

�	�
��	
���	����

�	�
������
���	����

Control�
12.78 76.74 68.28 45.06 43.83 16.44 
12.49 76.90 68.88 44.84 43.92 16.41 
12.21 76.75 67.12 45.37 44.08 16.42 
12.05 76.86 70.10 45.62 43.91 16.72 

�����
��� !��
"��#$%�

11.12 76.40 67.13 48.82 44.12 17.13 
11.60 76.58 68.77 48.02 44.34 17.24 
11.62 76.54 69.71 47.34 43.77 16.27 
11.48 76.49 69.61 47.22 43.44 17.63 

&'��
��� !��
(�#$% 

12.33 76.59 68.81 47.00 44.04 16.69 
12.22 76.61 67.28 46.35 44.09 16.62 
12.59 76.57 69.18 46.71 43.98 16.61 
11.82 76.65 69.34 46.47 44.13 16.47 

&'��
��� !��
)��#$% 

11.93 76.74 69.57 47.66 44 16.84 
12.57 76.73 67.42 48.23 44.07 16.82 
12.62 76.90 69.97 49.07 43.99 16.86 
11.88 76.69 69.64 47.82 45.18 16.77 

&'��
��� !��
)(�#$% 

12.22 76.48 69.75 48.46 44.49 16.65 
12.35 76.72 67.59 49.11 43.43 16.66 
12.22 76.97 69.49 48.23 45.04 16.64 
12.21 76.90 68.21 48.86 44.31 16.06 

&'��
*(� !��
(�#$% 

11.91 76.41 68.68 46.29 44.62 16.84 
12.31 76.61 69.02 45.92 44.58 16.85 
12.25 76.60 67.41 45.67 44.65 16.84 
11.98 76.48 68.89 45.92 44.05 16.87 

&'��
*(� !��
)��#$% 

11.76 76.44 67.10 44.38 44.87 17.29 
12.43 76.39 68.67 47.08 44.2 17.33 
12.31 76.56 69.81 44.24 43.85 17.27 
11.86 76.50 67.63 44.90 44.22 16.92 

&'��
*(� !��
)(�#$% 

12.22 76.50 69.94 43.27 44.98 17.42 
11.98 76.62 67.39 44.38 44.98 17.39 
12.36 76.79 68.69 46.68 43.99 17.39 
12.27 76.87 69.45 47.11 44.9 17.89 

&'��
)��� !��
(�#$% 

11.62 76.33 68.87 43.83 45.68 16.65 
12.07 76.36 67.25 44.59 45.68 16.67 
12.00 76.39 69.84 45.12 45.61 16.71 
11.21 76.49 67.43 45.03 46.09 16.01 

&'��
)��� !��
)��#$% 

11.76 75.52 69.13 45.14 46.93 15.93 
12.07 76.33 67.39 42.93 46.95 15.89 
11.73 76.27 68.73 45.32 47.01 15.85 
11.48 76.13 68.54 43.72 46.14 16.55 

&'��
)��� !��
)(�#$% 

11.67 76.31 68.69 43.84 46.89 17.37 
11.33 76.50 69.72 44.30 46.86 17.36 
11.69 76.54 69.33 44.64 47.82 17.46 
12.10 76.47 66.97 44.89 47.68 16.76 
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���������19 ���������	
�������������
��������
�������������11 ���
��������!"���#�����12 �&��� 

Treatment �	�
���
���	�������(%)�

��������������	
������

�����������
���	����

��������������
��	�

�	�
��	
���	����

�	�
������
���	����

Control 
12.01 76.53 70.08 47.05 43.94 17.69 
12.57 76.51 69.56 46.11 44.03 17.72 
12.12 76.46 69.21 46.59 43.87 17.71 
12.99 76.66 67.24 47.05 44.02 17.73 

�����
��� !��
"��#$% 

12.04 76.61 68.82 48.05 44.18 17.76 
11.66 76.74 69.28 48.45 43.78 17.77 
11.87 76.67 67.18 48.25 44.23 17.8 
11.41 76.76 68.72 47.83 43.81 18.01 

&'��
��� !��
(�#$% 

12.11 76.88 68.76 47.25 44.01 17.56 
12.51 77.01 69.18 47.39 44.03 17.6 
12.36 76.88 68.89 47.49 44.04 17.57 
12.04 76.68 67.66 47.58 43.97 17.21 

&'��
��� !��
)��#$% 

12.53 76.98 70.54 49.96 44.29 17.15 
12.35 76.90 67.45 49.89 44.25 17.17 
11.94 76.85 70.50 50.08 44.36 17.23 
12.07 77.55 69.44 49.06 44.24 17.21 

&'��
��� !��
)(�#$% 

11.95 77.25 69.95 49.48 45.13 17.4 
12.71 76.96 67.42 49.28 44.15 17.34 
12.35 77.25 69.57 49.27 45.17 17.38 
11.89 76.80 70.34 50.48 44.52 17.91 

R'��
*(� !��
(�#$% 

12.02 76.85 69.24 47.15 44.55 17.55 
11.84 77.03 68.83 46.48 44.58 17.54 
12.42 76.90 67.47 46.84 45.33 18.26 
12.08 76.94 69.13 46.75 45.36 18.23 

&'��
*(� !��
)��#$% 

12.27 77.02 68.85 46.08 44.89 17.45 
12.2 76.93 68.77 46.08 44.92 18.42 

12.21 76.97 68.78 46.43 43.88 18.44 
11.93 77.31 67.22 46.77 45.09 17.77 

&'��
*(� !��
)(�#$% 

12.75 77.10 67.42 46.83 45.36 17.81 
11.98 77.21 69.29 47.24 43.42 17.76 
12.48 77.21 69.59 46.95 44.36 17.89 
11.84 77.08 68.97 46.41 44.87 18.36 

&'��
)��� !��
(�#$% 

11.86 77.48 69.48 44.90 45.22 17.45 
11.79 77.11 68.64 45.24 45.2 17.48 
12.82 77.22 68.18 45.52 44.17 17.51 
11.73 77.00 67.36 44.83 44.83 17.3 

&'��
)��� !��
)��#$% 

12.52 77.13 68.17 45.19 47.34 17.03 
11.94 77.00 69.53 45.91 46.34 17.07 
12.21 77.04 68.49 45.44 46.29 17.08 
11.74 76.35 67.60 45.03 46.66 17.12 

&'��
)��� !��
)(�#$% 

11.87 77.23 67.38 45.03 47.33 18.36 
11.25 77.39 68.97 44.89 46.31 17.39 
11.52 76.33 68.25 44.83 46.34 17.41 
11.92 76.48 69.57 45.43 47.53 17.48 
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��������.1�	
�������	���
����
����������� (Radio frequency generator)  

(Sairem, France) ������������!����"�� Institute of Agriculture Engineering,  

University of Göttingen, Germany�
������ 27.12 MHz 

 
 

 

��������.2 	
������	���	��#�$����(Huller, KM, Japan) 
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����$��$���(Rice  Miller,  TCV,  Thailand) 
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��$����(Cylinder  separator,  DAMAS) 
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��������.5 	
����������(Colorquset  XE  Hunter  Lab,  USA) 

 

 

��������.6 �	�
"%�"&"%��	%�'�(UV/VIS Spectrophotometer; SPE CORD40) 
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��������.7 	
�����Texture analyzerTA-XT plus Texture Analyzer ; 

 Texture Technologies Corp., Scarsdale, NY 

������ �.8 	
�����Rapid Visco Analyzer (RVA)  
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