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1. Yeast Malt medium (YM medium) 
����	
��
� 
Yeast extract   3 ���� 
Malt extract   3 ���� 
Peptone    5 ���� 
Glucose    10 ���� 
$%&'(
$����	
)�*+,���&-�-&�.$$*%&�-�/$��0�&1� 1,000 �0--0-01� 3�&4�5$	&,&�678+ 410�9+
:�$

-+;� 20 ���� =&�$�*$$%&;�>(&4?@*	.$,��	$A/+B
&���$)C/ 121	+D&4E-4EC�' B
&���$ 15 �	$�F1(	
1&�&+$0*
 4�5$����4
-& 15 $&)C 

 

2. Yeast extract-Peptone-Cassava medium (YPC medium) 

����	
��
� 
Yeast extract   0.5 ���� 
Peptone    0.5 ���� 
6�H+��$'%&��,-�+  30 ���� 
$%&'(
$����	
)�*+,���&-�-&�.$$*%&�-�/$��0�&1� 1,000 �0--0-01� 3�&4�5$	&,&�678+ 410�9+
:�$

-+;� 20 ���� =&�$�*$$%&;�>(&4?@*	.$,��	$A/+B
&���$)C/ 121	+D&4E-4EC�' B
&���$ 15 �	$�F1(	
1&�&+$0*
 4�5$����4
-& 15 $&)C 
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 ������� 5  

��6���	��
�	�7�� 

 

 

1. ��	��
�	�7����8	���9��:����	�;��<������6���	 Dinitrosalicylic colorimetric method  �����6���	

5�� Miller (1959) 

 

B�	
��� 
1. ��� 3,5-;�;$K1�E&-0;E-0� (3,5-dinitrosalicylic acid; C7H4N2O7) 
2. WX$	- (phenol; C6H5OH) 
3. KE4�C��KZ6)'4EC��)&�F4)�1 (Rochelle salt; KNaC4H4O6·4H2O) 
4. KE4�C��E�-;W1F (Sodium sulfite; Na2SO3) 
5. KE4�C��;a��	�;E�F (Sodium hydroxide;  NaOH) 
 

��6���	
�	�
�B�	B�	�7��
;�
�C�
�B (DNS reagent) 

?�/+��� 3,5-;�;$K1�E&-0;E-0� 10 ���� 410�-+.$'&�-�-&�KE4�C��;a��	�;E�F 1 
4�	�F4E8$1F ��0�&1� 250 �0--0-01� 9'�.,�47�&��$=$-�-&�,�� 410�'&�KE4�C��KZ6)'4EC��)&�F
4)�1 200 ����  WX$	- 2 ���� 6-�KE4�C��E�-;W1F 0.5 ���� 9'�.,�'&�-&�47�&��$,�� =&�$�*$
$%&;����
��0�&1�':�)�&�.,�;�� 1,000 �0--0-01� 4�8
���b&;
�.$7
�'C?&)C/	:c,de�0,�	+ 

 
��6���	��
�	�7�� 

1.1 
0fC�&�41�C����&W�&1�&g&$7	+$*%&1&-�-eKB' 
�. 41�C��'&�-�-&�7	+$*%&1&-�-eKB'.,��CB
&�47��7�$ 0, 0.1, 0.2, 0.3, 0.4, 0.5 6-� 

0.6 �0--0����1(	�0--0-01� 
7. �h4�1'&�-�-&�.$7�	 �. �&B
&�47��7�$-� 1 �0--0-01� -+.$,-	�)�,-	� 

(blank .?�$*%&�-�/$ 1.0 �0--0-01� 6)$) 
B. 410�'&�-�-&��C4	8$4	'��0�&1� 3 �0--0-01� 
+. $%&;�1��.$$*%&4�@	�4�5$����4
-& 5  $&)C 6-�
)%&.,�4�8$)�$)C 
=. 410�$*%&�-�/$ 6 �0--0-01� 47�(&.,�47�&��$ 
k. $%&;�
��B(&�&��e��-@$6'+)C/B
&��&
B-@/$ 550 $&K$4�1� 
?. $%&B(&)C/;��;�47C�$��&W�&1�&g&$ 6'�+B
&�'��Z�$fF��,
(&+ ��0�&c$*%&1&-

�-eKB' 6-�B(&�&��e��-@$6'+)C/B
&��&
B-@/$ 550 $&K$4�1� 
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1.2 
0fC�&�
04B��,F1�
	�(&+ 
�h4�1'&�-�-&�1�
	�(&+)C/4=@	=&+;��4,�&�'� ��0�&1� 1 �0--0-01� -+.$,-	�)�-	+ 

6-�
$%&;�
04B�&�,F,&��0�&c$*%&1&-�C�0
EF4?($4�C�
��
7�	 1.1  
 

0.0

0.2

0.4

0.6

0.8

0.0 0.1 0.2 0.3 0.4 0.5 0.6
Glucose concentration (mg/ml)

OD
 55
0 n
m

 
 
��G��H 30 ��&W�&1�&g&$6'�+B
&�'��Z�$fF��,
(&+ ��0�&c$*%&1&-�-eKB' 6-�B(&�&��e��-@$6'+

)C/B
&��&
B-@/$ 550 $&K$4�1� 
Figure 30.   Standard curve of glucose. 
 
2. ��	��
�	�7����8	���9L8M���H
�����
NO �����6�5�� Pintado L�7�97 (1999) 

 
B�	
��� 

1. ;	K	�C$ (Iodine; I2) 
2. KZ61'4EC��;	K	;��F (Potassium iodide; KI) 

 
��6���	
�	�
�B�	�7��
P�Q�;�� (Iodine solution) 

?�/+KZ61'4EC�� 30 ���� -�-&�.$$*%&�-�/$��0�&1� 500 �0--0-01� 9'�.,�47�&��$ 410�
;	K	�C$ 3 ���� 9'�.,�47�&��$ =&�$�*$$%&;����
��0�&1�':�)�&�.,�;�� 1,000 �0--0-01� 4�8
���b&;
�
.$7
�'C?&)C/	:c,de�0,�	+ $%&;�4=@	=&+��
$*%&�-�/$.$	�1�&'(
$ 4:100 �(	$.?� 
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��6���	��
�	�7�� 

2.1 
0fC�&�41�C����&W�&1�&g&$7	+6�H+  
�. 41�C��'&�-�-&�6�H+.,��CB
&�47��7�$ 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 

6-� 1.0 �0--0����1(	�0--0-01� 
7. �h4�1'&�-�-&�.$7�	 �. �&B
&�47��7�$-� 0.1 �0--0-01� -+.$,-	�)�,-	� 

(blank .?�$*%&�-�/$ 0.1 �0--0-01� 6)$) 
B. 410�'&�-�-&�;	K	�C$��0�&1� 2.4 �0--0-01� 47�(&.,�47�&��$ 
+. $%&;�
��B(&�&��e��-@$6'+)C/B
&��&
B-@/$ 620 $&K$4�1� 
=. $%&B(&)C/;��;�47C�$��&W�&1�&g&$ 6'�+B
&�'��Z�$fF��,
(&+ ��0�&c6�H+ 6-�

B(&�&��e��-@$6'+)C/B
&��&
B-@/$ 620 $&K$4�1� 
2.2 
0fC�&�
04B�&�,F1�
	�(&+ 

�h4�1'&�-�-&�1�
	�(&+)C/4=@	=&+;��4,�&�'� ��0�&1� 0.1 �0--0-01� -+.$,-	�
)�-	+ 6-�
$%&;�
04B�&�,F,&��0�&c6�H+4?($4�C�
��
7�	 2.1  

 

0.0

0.1

0.2
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0.4

0.5

0.0 0.2 0.4 0.6 0.8 1.0
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 62
0 n
m

 
��G��H 31 ��&W�&1�&g&$6'�+B
&�'��Z�$fF��,
(&+��0�&c6�H+ 6-�B(&�&��e��-@$6'+)C/B
&��&


B-@/$ 620 $&K$4�1� 
Figure 31.    Standard curve of starch. 
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3. ��	��
�	�7����8	���9Q8	��������6�5�� Lowry L�7�97 (1951) 

 
B�	
��� 

1. KE4�C��B&�F
	4$1 (Sodium carbonate; Na2CO3) 
2. B	�4�	�FE�-4W1 (Copper sulfate;CuSO4·5H2O) 
3. KE4�C��KZ6)'4EC��)&�F4)�1 (Rochelle salt; KNaC4H4O6·4H2O) 
4. KE4�C��;a��	�;E�F (Sodium hydroxide; NaOH) 
5. KW-0$WX$	-�C4	4=$1F (Folin-Ciocateuts phenol reagent) 
6. K
;
$FEC���	�-
e�0$ (Bovine serum albumin; BSA) 

 
��6���	
�	�
�B�	
��� 

1. 41�C��'&�-�-&�KE4�C��B&�F
	4$1 2 4�	�F4E8$1F.$'&�-�-&�KE4�C��;a��	�;E�F 
0.1 $	�F�	- 

2. 41�C��'&�-�-&�B	�4�	�FE�-4W1 0.5 4�	�F4E8$1F.$'&�-�-&�KE4�C��KZ6)'4EC��
)&�F4)�1 1.0 4�	�F4E8$1F 

3. 41�C��'&�-�-&� alkali copper K��9'�'&�-�-&�.$7�	 1. 50 �0--0-01� ��

'&�-�-&�.$7�	 2. 1 �0--0-01� (41�C���(	$.?�) 

4. 41�C��'&�-�-&� Folin-Ciocateuts reagent K��4=@	=&+KW-0$WX$	-�C4	4=$1F��
$*%&
�-�/$	�1�&'(
$ 1:1 (41�C���(	$.?�) 

 
��6���	��
�	�7�� 

3.1 
0fC�&�41�C����&W�&1�&g&$7	+K��1C$ 
�. 41�C��'&�-�-&� Bovine serum albumin .,��CB
&�47��7�$ 0, 50, 100, 150, 200 

6-� 250 ;�KB�����1(	�0--0-01� 
7. �h4�1'&�-�-&�.$7�	 �. �&B
&�47��7�$-� 0.5 �0--0-01� -+.$,-	�)�,-	� 

(blank .?�$*%&�-�/$ 0.5 �0--0-01� 6)$) 
B. 410�'&�-�-&� alkali copper ��0�&1� 3.0 �0--0-01� 47�(&.,�47�&��$ )0*+;
� 10 $&)C )C/

	:c,de�0,�	+ 
+. 410�'&�-�-&� Folin-Ciocateuts reagent ��0�&1� 0.3 �0--0-01� 47�(&.,�47�&��$ )0*+

;
� 30 $&)C )C/	:c,de�0,�	+ 
=. $%&;�
��B(&�&��e��-@$6'+)C/B
&��&
B-@/$ 750 $&K$4�1� 
k. $%&B(&)C/;��;�47C�$��&W�&1�&g&$ 6'�+B
&�'��Z�$fF��,
(&+ ��0�&cK��1C$ 

6-�B(&�&��e��-@$6'+)C/B
&��&
B-@/$ 750 $&K$4�1� 
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3.2 
0fC�&�
04B�&�,F1�
	�(&+ 
�h4�1'&�-�-&�1�
	�(&+)C/4=@	=&+;��4,�&�'� ��0�&1� 0.5 �0--0-01� -+.$,-	�

)�-	+ 6-�
$%&;�
04B�&�,F,&��0�&cK��1C$4?($4�C�
��
7�	 3.1  
 

0.0

0.1

0.2

0.3

0.4

0 50 100 150 200 250
Protein concentration (µg/ml)

DO
 75
0 n
m

 
��G��H 32 ��&W�&1�&g&$6'�+B
&�'��Z�$fF��,
(&+ ��0�&cK��1C$ 6-�B(&�&��e��-@$6'+)C/B
&�

�&
B-@/$ 750 $&K$4�1� 
Figure 32.    Standard curve of protein. 
 
4. ��	��
�	�7����8	���9L����V���Q;
W�X
�	�H���Y;L����V��� (Ebulliometer) �����6�5�� 

Zoecklein L�7�97 (1995) 

Ebulliometer 4�5$4B�@/	+�@	)C/.?�,&��0�&c6	-�	a	-FK���&�,&=:�4�@	�6-�
4�h�4)C�
��

69($'4�-;
�'%&,��
	(&$B(&	:c,de�06-�4�	�F4E8$1F6	-�	a	-F (DUJARDIN-SALLERON scale) 
4B�@/	+�@	����	
��
�K-,�)�+���
	� 2 '(
$B@	 '(
$ A 6-� B 1(	��$ )�+���
	�'(
$ A =�4�5$)C/

��=:'&�-�-&�)C/1�	+�&�,&��0�&c6	-�	a	-F K��
��=:'&�-�-&�)C/1�	+�&�
��-+.$?(	+ C 6-�4'C�
4)	�FK��041	�F�h�;
� '%&,��
	(&$B(&	:c,de�0 .'($*%&'%&,��
-(	4�8$-+.?(?(	+ D =&�$�*$'
�1(	
)�+���
	� A 6-� B 1�+?(	+ E '(
$ F 4�5$)C/.?�'%&,��
4�h�3(&�'&�-�-&�		� 6-�)(	 G 4�5$
1%&6,$(+'%&,��
�
�4�-
;W=&�1�4�C�+ 6'�+.$�e�d&Z)C/ 33 

 
��8�	9� 

1. 4B�@/	+
����0�&c6	-�	a	-F (ebulliometer) �C/,�	 DUJARDIN-SALLERON ���4)D
|��/+4D' 
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2. 69($'4�-;
�'%&,��
	(&$B(&	:c,de�06-�4�	�F4E8$1F6	-�	a	-F (DUJARDIN-
SALLERON scale) 

 
��6���	��
�	�7�� 

4.1 �&�,&=:�4�@	�7	+$*%&�-�/$ 
�. 410�$*%&�-�/$��0�&1� 30 �0--0-01� -+.$?(	+ C 6-�4'C�4)	�FK��041	�F�h�;
� 
7. 410�$*%&-(	4�8$-+.$?(	+ D =&�$�*$'
�1(	)�+���
	� A 6-� B 1�+?(	+ E 
B. =:�1�4�C�+6-�

&+;
�.1�)(	 G 
+. 4�@/	$*%&4�@	�6-�
	(&$B(&	:c,de�0)C/B+)C/ (B+)C/����&c 15-30 
0$&)C) 
=. $%&B(&7	+	:c,de�0)C/;��;����
'4�- K��.,�7C�De$�F7	+'4�-
+$	�1�+��
B(&

	:c,de�0=:�4�@	�7	+$*%&�-�/$ 
4.2 �&�,&=:�4�@	�7	+1�
	�(&+  

410�'&�-�-&�1�
	�(&+��0�&1� 50 �0--0-01� -+.$?(	+ C 6-�4'C�4)	�FK��041	�F
�h�;
� =&�$�*$$%&;�
04B�&�,F4?($4�C�
��
7�	 4.1 1�*+61(7�	 7. 3A+ +. �&�	(&$B(&��0�&c6	-�	a	-F 
	(&$B(&��0�&c6	-�	a	-F=&�'4�-
+$	�)C/1�+��
B(&	:c,de�0=:�4�@	�7	+'&�-�-&�1�
	�(&+)C/;�� 
,$(
�7	+��0�&c6	-�	a	-F)C/;��B@	 4�	�F4E8$1F ��0�&1�1(	��0�&1� 

 

 
 
��G��H 33 69($'4�-;
�'%&,��
	(&$B(&	:c,de�06-�4�	�F4E8$1F6	-�	a	-F 
Figure 33. DUJARDIN-SALLERON scale. 
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��G��H 34 4B�@/	+
����0�&c6	-�	a	-F 
Figure 34.       Ebulliometer. 
 

5. ��	��8	���9
������Q;

�����L�^BQ�	��Q��	�_` (Gas Chromatography-Flame 

ionization detector; GC-FID) 

 
��8�	9� 

1. 4B�@/	+6�}'KB��&K1��&WX (Gas Chromatography-Flame ionization detector; GC-FID) 
�C/,�	 HEWLETT PACKARD �:($ HP 6850 

 
B�	
��� 

1. 	�E0K1$ (acetone; CH3COCH3) 
2. 4	)&$	-
�0':)f0� (absolute alcohol; C2H5OH) 

 
��6���	��
�	�7�� 

5.1 
0fC�&�41�C����&W�&1�g&$7	+4	)&$	- 
�. 41�C��'&�-�-&�4	)&$	-.,��CB
&�47��7�$ 0, 2, 4, 6, 8 6-� 10 ����1(	-01� 
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7. �h4�1'&�.$7�	 �. �&B
&�47��7�$-� 1 �0--0-01� -+.$,-	�,-	�����}&E 
B. 410�'&�-�-&�	�E0K1$-+;� 50 ;�KB�-01� 
+. $%&1�
	�(&+)C/;��;�kC�47�&4B�@/	+6�}'KB��&K1��&WX��0�&1� 1 ;�KB�-01� K��

'd&
�7	+4B�@/	+B@	 
 

Packing material  :  polyethylene glycol (HP 19091N-133E INNOWAX) 
Column size   :  4'�$9(&De$�F�-&+ 0.25 �0--04�1� �&
 30 4�1� 
Column temperature  :  50 	+D&4E-4EC�' 
Injection temperature :  200 	+D&4E-4EC�' 
Detector   :  flame ionized detector (FID) 
Carrier gas, flow rate  :  aC4-C�� (Helium), 20 �0--0-01�1(	$&)C 
 

=. $%&B(&)C/;��;�,&	�1�&'(
$7	+Z@*$)C/.1���&W4	)&$	-1(	Z@*$)C/.1���&W7	+	�E0
K1$ =&�$�*$$%&;�47C�$��&W�&1�&g&$ 6'�+B
&�'��Z�$fF��,
(&+��0�&c4	)&
$	- 6-�	�1�&'(
$7	+Z@*$)C/.1���&W4	)&$	-1(	Z@*$)C/.1���&W7	+	�E0K1$ 

5.2 
0fC�&�
04B�&�,F1�
	�(&+ 
�h4�1'&�-�-&�1�
	�(&+;��4,�&�'� ��0�&1� 1 �0--0-01� -+.$,-	�,-	�����}&E 

6-�
$%&;�
04B�&�,F,&��0�&c4	)&$	-4?($4�C�
��
7�	 5.1  

0.00

0.05

0.10

0.15

0.20

0.25

0 2 4 6 8 10
Ethanol concentration (g/l)
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eth
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��G��H 35 ��&W�&1�&g&$6'�+B
&�'��Z�$fF��,
(&+��0�&c4	)&$	- 6-�	�1�&'(
$7	+Z@*$)C/.1�

��&W4	)&$	-1(	Z@*$)C/.1���&W7	+	�E0K1$ 

Figure 35.    Standard curves of ethanol 
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6. ��	��
�	�7������������HP;X���
O�
L8M��Y�B:�87��Y�Q;
��6����
�

�	�Q�	��Q��	�_` (Thin 

layer chromatography; TLC) �����6�5�� Yang L�7�97 (2004) 

 

��8�	9� 

1. 69($)0$4-4�	�FKB��&K1��&WX	�-e�04$C�� (Thin layer chromatography aluminium 
sheet) ?$0� silica gel 60 F254 7$&� 20x20 cm ,$& 0.2 mm 7	+
�0b�) MERCK =&�
���4)D4�	���$ 

2. )0$4-4�	�FKB��&K1���&WX6?�4
	�F (Thin layer chromatography aluminium 
chamber) 

 
B�	
��� 

1. '&�-�-&�;	KEKZ�	0-6	-�	a	-F (isoproyl alcohol) 
2. '&�-�-&�4	1)0-	�E0411 (ethyl acetate) 
3. ���E�-We�0� (sulfuric acid; H2SO4) 
4. '&� N-(1-naphthyl)-ethylenediamine 
5. '&�-�-&�4�)&$	- (methanol) 

��6���	
�	�
�B�	
��� 

1. '&�-�-&�?$0�)C/ 1 (1�
4B-@/	$)C/)K��9'�'&�-�-&���,
(&+ ;	KEKZ�	0-6	-�	a	-F 
: 4	1)0-	�E0411 : $*%&�-�/$ 	�1�&'(
$ 3 : 1 : 1 

2. '&�-�-&�?$0�)C/ 2 (1�
1�
=
04B�&�,F) K��?�/+'&�N-(1-naphthyl)-ethylenediamine �& 
0.3 ���� -�-&�.$'&�-�-&����E�-We�0� 5 4�	�F4E8$1F .$4�)&$	- ��0�&1� 100 
�0--0-01� 

 
��6���	��
�	�7�� 

�. ,��'&�-�-&�1�
	�(&+-+
$69($)0$4-4�	�FKB��&K1��&WX	�-e�04$C�� 6-�
$%&�&
4��&.,�6,�+ 

7. $%&69($)0$4-4�	�FKB��&K1��&WX	�-e�04$C��)C/;��;�6?(.$)0$4-4�	�FKB��&K1� 
��&WX6?�4
	�F )C/�C'&�-�-&�?$0�)C/ 1  

B. )0*+;
�=$'&�-�-&�4B-@/	$)C/;�
$69($)0$4-4�	�FKB��&K1��&WX	�-e�04$C��=$3A+
����)C/����&c;
� =A+$%&69($)0$4-4�	�FKB��&K1��&WX	�-e�04$C��		� 6-�
$%&�&
4��&.,�6,�+ 

+. $%&69($)0$4-4�	�FKB��&K1��&WX	�-e�04$C��)C/;��;�=:(�-+.$'&�-�-&�?$0�)C/ 2 
=&�$�*$$%&�&4��&.,�6,�+ 
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=. $%&;�.,�B
&���	$ =�4,8$1%&6,$(+7	+'&�
$69($)0$4-4�	�FKB��&K1��&WX
	�-e�04$C�� 

 
 

 
 

��G��H 36     �&�
04B�&�,F,&9-9-01)C/;��=&��(	�6�H+��$'%&��,-�+K��
0fC)0$4-4�	�FKB��&K1��&WX 
'&�-�-&�4B-@/	$)C/����	
��
� ;	KEKZ�	0-6	-�	a	-F : 4	1)0-	�E0411 : $*%&�-�/$ 
	�1�&'(
$ 3 : 1 : 1 6-�'&�-�-&�)C/.?�1�
=
04B�&�,F����	
��
� N-(1-naphthyl)-
ethylenediamine �& 0.3 ���� -�-&�.$'&�-�-&����E�-We�0� 5 4�	�F4E8$1F .$4�)&$	- 
��0�&1� 100 �0--0-01�K��.?�$*%&1&-�-eKB'6-�	$:Z�$fF7	+$*%&1&-�	-K1'4�5$$*%&1&-
�&1�&g&$ ($*%&1&-�-eKB' : G1, $*%&1&-�	-K1' : G2, $*%&1&-�	-K1;1�K	' : G3, 
$*%&1&-�	-K14111�&K	' : G4 6-�$*%&1&-�	-K14a�E&K	' : G6) 

Figure 36.   Thin-layer chromatographic analysis. The solvent system contained isopropyl alcohol-
ethyl acetate-water (3:1:1, vol/vol/vol) and dipping reagent contained 0.3% (wt/vol) N-(1-
naphthyl)-ethylenediamine and 5% (vol/vol) H2SO4 in methanol. A mixture of glucose and 
maltooligosaccharides was used as standards: glucose (G1), maltose (G2), maltotriose 
(G3), maltotetraose (G4) and maltohexaose (G6). 

 
 
 
 
 
 
 



96 

 

������� � 

��6���	�:���98	7B��6���G��	
O�
L8M��Y�B:�87��Y� 

 

1. ��6���	�:���98	7B��6���G��	
O�
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���'0)f0d&Z7	+�&��(	�6�H+      = 7$&�7	+
�04
c
+.' (4E$104�1�) 
          7$&�7	+KBK-$C (4E$104�1�) 
 

2. ��6���	�:���98	7B��6���G��	
O�
L8M��Y�B:�87��Y�W�����	
��� 
1&�)�b�C�&�4�-C/�$6�H+.,�4�5$$*%&1&- 6�H+ 90 ���� =�3e�4�-C/�$$*%&1&-�-eKB' 100 ���� 

��+$�*$ 
=&�6�H+    90   ���� �(	�'-&�;��$*%&1&-�-eKB'   100   ���� 
3�&�C6�H+  50   ����            =�;����0�&c$*%&1&-�-eKB' 4)(&��
   50 x 100     =   55.55 ���� 
                90 

 4Z�&�k�$�*$3�&�C6�H+ 50 ���� =�;����0�&c$*%&1&-�-eKB'4)(&��
 55.55 ���� 1&�)�b�C 
  

.$�&�B%&$
c,&���'0)f0d&Z�&��(	�'-&�6�H+��$'%&��,-�+.?�'��&���+$C* 
 
  ���'0)f0d&Z7	+�&��(	�6�H+                      =      ��0�&c$*%&1&-�-eKB')C/
��;�� (����) x 100 
  (4�	�F4E8$1F7	+B(&)&+)�b�C)                             ��0�&c$*%&1&-�-eKB')C/;��1&�)�b�C (����) 
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1&�)�b�C�&�4�-C/�$6�H+.,�4�5$4	)&$	- 6�H+ 90 ���� =�3e�4�-C/�$$*%&1&-�-eKB' 100 ���� 

=&�$�*$4?@*	�C'1F=�4�-C/�$$*%&1&-�-eKB'4�5$6	-�	a	-F 51.1 ���� 6-��}&EB&�F
	$;�		�;E�F 48.9 
���� 

1.   ��	�:���98	7B��6���G��	����
�����������:������NQ�B 

=&�$*%&1&-     100   ���� =�3e�4�-C/�$4�5$4	)&$	-   51.1   ���� 
3�&�C$*%&1&-    18   ����      =�;����0�&c4	)&$	- 4)(&��
             18 x 51.1     =   9.20 ���� 
                  100 
4Z�&�k�$�*$3�&�C$*%&1&- 18 ���� =�;����0�&c4	)&$	-4)(&��
 9.2 ���� 1&�)�b�C 
 
.$�&�B%&$
c,&���'0)f0d&Z�&�9-014	)&$	-=&�$*%&1&-�-eKB'.?�'��&���+$C* 

 
���'0)f0d&Z7	+�&�9-014	)&$	-                      =         ��0�&c4	)&$	-)C/
��;�� (����) x 100 
    (4�	�F4E8$1F7	+B(&)&+)�b�C)                         ��0�&c4	)&$	-)C/;��1&�)�b�C (����) 

 
2.   ��	�:���98	7B��6���G��	����
���������L8M� 
=&�6�H+     90   ���� =�3e�4�-C/�$4�5$4	)&$	-   51.1   ���� 
3�&�C6�H+    50   ����          =�;����0�&c4	)&$	- 4)(&��
             50 x 51.1     =   28.39 ���� 
                   90 
4Z�&�k�$�*$3�&�C6�H+ 50 ���� =�;����0�&c4	)&$	-4)(&��
 28.39 ���� 1&�)�b�C 
 
.$�&�B%&$
c,&���'0)f0d&Z�&�9-014	)&$	-=&�6�H+.?�'��&���+$C* 

 
���'0)f0d&Z7	+�&�9-014	)&$	-                       =             ��0�&c4	)&$	-)C/
��;�� (����) x 100 
  (4�	�F4E8$1F7	+B(&)&+)�b�C)                ��0�&c4	)&$	-)C/;��1&�)�b�C (����) 
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