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�����7�
����%7�� 
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Abstract 
Determination of vitamins in the canned liquid foods 

 
Supirin ngamteun, Umaporn achnasiaw 
Project advisor: Varapat Pakpeankitvatana, Pussanee Tudpinij 
Department of Food Chemistry, Faculty of Pharmacy. Mahidol University 
Keyword: Canned liquid foods, vitamin determination  
 

 This project was conducted to determine vitamins content in the selected 
canned liquid food formulas. From the selected two formulas, one contained pigMs liver 
and egg as protein sources, the other contained milk and egg as protein sources. The 
canning of selected formulas was reproduced and a proximate analysis and fat soluble 
vitamins were determined. 

  The finished products obtained had smooth texture, desired viscosity and flow 
rate. The results from proximate analysis; moisture contents, total ash, crude protein, 
crude fat and carbohydrate for the pigMs liver containing formula were 77.69, 0.44, 4.42, 
3.16, 14.29 %w/w respectively and the milk containing formula were 75.60, 0.62, 3.87, 
3.88, 16.03 %w/w respectively. For fat soluble vitamin determination, the amount of the 
vitamin A, beta-caratene and vitamin E content in these formulas were not detectable. 

 Further study should be done in order to obtain an ideal liquid food formula that 
can withstand the high temperature of sterilization, contain required nutrients and also 
possess the appropriate properties for the patient usage.    
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^_	?��	5`ab�;c=:�a	d�1e1��?<�<7474�
7 74�
_����	ef�������;����	
����	���� _g� 
�.�	�h8=	� 5��a5
	�`��8i;� 012 �.@e=; �875`;`� h�_�̀j���k�	a_� _f2ah=8jb�=9	� 
�k��`�
�18
�k`71 ��j��
�	ef�_�6_e�7l01 mk4_:��	���� 0;2;:� 0�4<n m;��	�:�^_	?��	5`ab�
;cmk4=:�a	d�1e1��?a�o;�
��?7 

n�n�65	2_ef b.7	. �:�51 <�9	a�j ���	ef�a�gc�apqr�a_	g��?�g�(homomixer) ��mj4m;
��	�71�? 012n�n�6_ef6e_1��	�e�st�
m;h�_�̀j���k�	a_� 012 h�_�̀j�ah=8j�		�
a�_^;^1
�� _f2ah=8jb�=9	� �k��`�
�18
�k̀71 ��j��
�:�;�
_���=27�� 	���8c?�87k�
�e��	f���mj4m;��	�71�? 012j��
0;2;:��̀u��	mj4a_	g��?�g�9��?v��mj4m;��	�:�^_	?��	5`ab�;c 

n�n�6_ef  _efb̀	`18��f� <5	=?6 012_efbeh18��f� b̀	`�8b��e1 ��j��
�8;@1`9��k�	
ak1��wx;@=�6		�e�	2�y�?m;9�;94;^_	?��	5`ab�mk4<749��a�z�k��
��a	�<74��?<�4 

n�n�6_ef 6e__1���;�g�;v ��<��<74a��
;��<�4 f ��;c<74_	6�e����; k��@1��	�̀�8
;c<74
���mk4a�`7�	2^
j;��86=8?_�m;h�
h�_k;4� ��?@l4�87�:�n���6_���7�8c?k�7mk40�� 6`7� 
��	7� 012_	l����	
�@l4���=��;	���m;��	=;86=;e;012a�o;�:�18?m���^7
91�7 ��?@l4�87�:�
^_	?��	5`ab� n�n�65	2_ef�e�v���;<�4 f ��;c74�
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k;4� 
6�_87
��                                     � 
Abstract                 n 
�`99̀�		��	2��b                _ 
=�	68{                  ? 
=�	68{9�	�?                 � 
=�	68{	l�                 | 
_:�
��012=8{18��f�                j 
6�;:�                  1 
�6��;�		f�		�                2 
�8=7e012�̀u��	�̀�8
                3 
@1��	�71�?                23 
=	e�@1��	�71�?               29 
�̀��	f�@1��	�71�?               29 
�	2^
j;���<74	86                30 
n4�a=;�0;2                30 
a��=�	�4�?�̀?                31 
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M"�-/NI"�"  
 

9�	�?��                         k;4� 
     1  �89>e7̀6��mj4m;��	�71�?         3 
     2  �	`��f=�	��k�	9��;c:�k;8���k�	 100 �	8�      24 
     3                  _ef_����?^hj;���	m;��k�	�8c?=�?=l9	      24 
     4  ��	k��	`��f_���jgc;( Moisture content )_	8c?�� 1      24 

74�
�̀u Proximate Analysis 
     5  ��	k��	`��f_���jgc;( Moisture content )_	8c?�� 2            25                   

74�
�̀u Proximate Analysis 
     6  ��	k��	`��f Total ash 74�
�̀u Proximate Analysis     25 

     7  ��	k��	`��f Crude fat 74�
�`u Proximate Analysis     26 

     8  ��	 Standardization 0.1 N H2SO4       26 

     9  ��	k��	`��f Crude protein m;=l9	986 74�
�̀u Proximate Analysis     27 
    10  ��	k��	`��f Crude protein m;=l9	;� 74�
�̀u Proximate Analysis      28 
    11  =	e�@1��	�̀a_	�2k�k��	`��f=�	��k�	5gc;��;       29 

74�
�̀u Proximate Analysis 
 
 
 
 
 

 
 
 
 
 
 



 8 

M"�-/N�OK 
 

	l���           k;4� 
  1  ��	k��	`��f_���jgc;k	g��	`��f;c:�^7
94�?j8�?;c:�k;8�mk4_?��     7 
  2  ��	k��	`��f Total ash ^7
mj4 Muffle furnace       9 
  3  ��	k��	`��f Crude fat ^7
mj4 Goldfisch fat extraction apparatus          11 
  4  ��	k��	`��f Crude protein n8c; Digestion ^7
mj4 Digestion Unit   15  
  5  ��	k��	`��f Crude protein n8c; Distillation ^7
mj4 Distillation Unit   17 

           6  ��	k��	`��f Crude fiber ^7
mj4  Crude Fiber Digestion Apparatus       21 
           7  a_	g��? HPLC:  Waters with UV detector       22 

  8  @1`9h8f����<74 ( B _g� =l9	986012 C _g� =l9	;� )      23 
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M/NP/!'QRSPL�T"12* 
 

g, gm =  �	8�  
mg =  �̀11`�	8� 
ml =  �̀11`1`9	 
b.p. =  boiling point 
conc. =  concentration 
nm =  ;�^;a�9	 

°C =  �?b�a�1a�
= 

°F =  �?b�p�a	;<�9� 
N =  Normality 
M =  Molarity 
HPLC =  High Performance Liquid Chromatography 
�1. =  �̀11`1`9	 
��. =  �̀11`a�9	 
��. =  a�;9̀a�9	 
j�. =  j8��^�? 
B =  9:�	86 B ( =l9	986 ) 
C =  9:�	86 C ( =l9	;� ) 
 



 1 

-.VT" 
 

   ��k�	ak1��wx;@=���mk4��?=�
mk4��k�	 a�o;��k�	��?��	05�
���mj4a�o;��k�	@l4�t�

��	86�	2��;��k�	��?���<��<74  09�	266��	�:�?�;n�?	266��?a7̀;��k�	
8?_?a�o;��9̀ ���?
m;�w��e68;�@l4�t�
�:�;�;�����94�?��b8
��	<74	86��k�	��?=�
mk4��k�	 ��k�	��mk4��?=�

mk4��k�	06�?<74a�o; 2 �	2ah� _g�1.)��k�	�wx;@=� (Blenderized formula) ���?=���	>�:�a�?
<74^7
��	;:���k�	���wx;	���8;k	g����gc���^	?5
�6�109�@l4�t�
k	g�{�9̀@l4�t�
����2<��
=27��m;��	a9	
���k�	k	g����gc���k�	�e��8;a;g��?�����k�	a�d6<�4<74<��;�; 012��k�	��
a9	
�a�?����2<��<74_ef_����k�	a5
?5�9����94�?��	  2.)066=:�a	d�	l� (Commercial 
formula)a�o;��	;:�a��=�	��k�	��	��?��
94�?��	��@=��8;m;>e?k	g��	2�y�?���?�:�mk4=27��
n�c; 09��	�_�=l? ��?a�o;����n�?^_	?��	�`�8
58i;���k�	�wx;ak1�@=�6		�e�	2�y�?a5g��a5`��
_efh�5j�̀9mk4�86@l4�t�
 =27���86@l47l01@l4�t�
 01217_��mj4���
 �8c?;cm;��	58i;�=l9	 012
�	26�;��	@1`9 �=`�?��94�?_:�;�?k1�
�	2��	aj�; 18��f2��?��
h�5 _���k;g7 ��	<k1 
	��>�?_ef_����?��k�	��@l4�t�
_�	<74	86�
��?ak��2=������k�	 �����	�`�8
��@��;v��
(^_	?��	5`ab� �� 2539 012 2542) <74���	58i;�=l9	��k�	�wx;@=�^7
mj4��k�	9��
u		�j�9̀�;<74=l9	���18��f2��?��
h�5��ak��2=� _g�  �_���a;
;012_���k;g7��
5�ak��2=:�k	86mk4��?=�
mk4��k�	 012=���	>�;_���	4�;=l?<74m;	2k���?�	26�;��	@1`9 
^_	?��	;c��?<74���	b�����	`��f=�	��k�	 k18?���@��;�	26�;��	�:���k�	ak1��wx;@=�
6		�e�	2�y�?014� 74�
�̀u proximate analysis 012k��	`��f�̀9��̀;6�?j;̀7 ^7
mj4a_	g��? 
HPLC m;��	�̀a_	�2k� �8c?;ca5g���	�6�����k�	��58i;�n�c;���_ef=�689̀�
��?<	 a5g���2;:����:�
��	58i;�a5g��mk4<74@1`9h8f����;:���mj4<74�	̀?9��<� 
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��k�	��?��	05�
� _g� ��k�	k	g�=�	��k�	���?a�o;=l9	��k�	a|5�2 k	g� @1̀9h8f��
��@��;��	0�		l�014� ^7
;:���mk4@��;	266��?a7̀;��k�	 ���?@l4�t�
<��=���	>	86�	2��;
��k�	<74a�?��?��� 09�	266��	�:�?�;n�?	266��?a7̀;��k�	
8?_?a�o;��9̀ a5g���z�?�8; 
	8��� 6		a�� ����	^	_m7^	_k;��? k	g�_���@`7��9̀��a�`7n�c;a;g��?�����	a�d6�t�
 
 =l9	��k�	��mk4��?=�
mk4��k�	06�?<74a�o; 2 �	2ah� _g� 

   1. =l9	��k�	�wx;@=� (Blenderized formula), 
   2. =l9	��k�	=:�a	d�	l� (Commercial formula)  
^7
�18��f2��778?;c_g� 
1. �=�	��k�	_	6>4�;9����	��?��
94�?��	 
2. �18��f2��	�	2��
98�n�?0_1�	����^�	9; <n�8; 012 _�	�^6<�a7	9��ak��2=� _g� 

m;�e�v 100 �`^10_1�	���@l4�t�
<74	86 _�	<74���^�	9; 	4�
12    15-20, _�	�^6<�a7	9	4�
12 45-
55, 012<n�8;	4�
12 30-35 [_�	� Linoleic acid ���<n�8;5gj	4�
12 17-20 a5g���z�?�8; 	8��� 
��	n�7�	7<n�8;�:�a�o; (essential fatty acid deficiency) 012  Hypercholesterolemia ] 

3. ��89	�=��;	2k���?518??�;��<��<74�����^�	9;9��<;^9	a�;�
��?ak��2=� _g� 150 
�`^10_1�	�9�� 1 �	8�<;^9	a�; k	g� 24 �`^10_1�	�9�� 1 �	8�^�	9; 

4. � Osmolarity ��5�ak��2 _g� ;4�
���� 600 mosm. 9���̀^1�	8� a5g��k1�a1�
?����	
�4�?a7̀;m;�	f��� Osmolarity =l? 

5. �_���an4�n4;n�?518??�; 1-1.2 �`^10_1�	�9���̀11`1`9	 
6. �1�7h8
���ajgc�^	_ 
7. �_���k;g75�ak��2 =���	><k1@��;=�
mk4��k�	m;�89	�a	d���ak��2=� 
�����	�̀�8
��@��;v�� (^_	?��	5`ab� �� 2539 012 2542) <74���	58i;�=l9	��k�	�wx;

@=�^7
mj4��k�	9��u		�j�9̀�;<74=l9	���18��f2��?��
h�5��ak��2=� _g�  �_���a;
;
012_���k;g7��5�ak��2=:�k	86mk4��?=�
mk4��k�	 012=���	>�;_���	4�;=l?<74m;	2k���?
�	26�;��	@1`9 ;�����;c
8?��	`��f=�	��k�	=:�_8{012��	�	2��
n�?518??�;m;n;�7��
ak��2=� 09����
8?<���	�6�	`��f=�	��k�	��=:�_8{6�?j;`7��a|5�2a��2�? 012<���n4��l1
74�;��	a�1�
;0�1?�	`��fn�?�̀9��̀;a�g��<74	86_���	4�;k	g�a�d6<�4a�o;a�1�;�; 
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W/M0YSPLW$Z[!"�W$\/1 
1. W$Z[0T"%V$V!"�^P$I*"_"�%_PWK`aV^MJ-��\Y!�LKb*  

W/M0Y*YK!�QR 
1. Autoclave 
2. a_	g��?��7s��	2�y�?���?�89^;�89̀ 
3. Liquid Blender (Moulinex®) 
4. Havard Trip Balance (OHAUS®) 
5. Hand Refractometer (National®  No 19771) 
6. Stromer Viscometer 
7. Water bath 
8. Homomixer (Himorex®  Brogi & Co.AG.CH.4123 Allschwii-Basel 

Binningerstr.106.A) 
9. �	2�y�?=:�k	866		�e��k�	n;�7 300x406 

 
W/IcY0$-.[)defdV!"�.0P*   

9�	�?�� 1 �89>e7̀6��mj4m;��	�71�? 
                                   =l9	  
=��;�	2��6 

 
B ( =l9	986 ) 

 
C ( =l9	;� ) 

<n�<�� 100 �	8� 100 �	8� 
986k�l 50 �	8� - 
pw�an
� 50 �	8� 50 �	8� 
�14�
 50 �	8� 50 �	8� 
;c:�9�1�	�
 50 �	8� 50 �	8� 
;c:��8;5gj 50 �	8� 50 �	8� 
;�=7 - 250 �	8� 
a5_9̀; 0.8�	8� 0.8�	8� 
;c:�=e�mk4_	6 500 ml 500 ml 
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1.1 !"�%I�[1J!�LKb* %KP2" 
1. 14�?�	2�y�?74�
;c:��	2�� _��:�mk40k4? 

                   2. j8�?;c:�k;8��	2�y�?5	4��s� 
1.2 !"�%I�[1JM"�PLP"1%#�I$V 

1. j8�?@?a5_9̀; 0.8 �	8� 
.         2.06�?;c:��18�;�� 3�1. a�1?m;^�	�?014�_��
v^�	
@?a5_9̀;�12;4�
mk4
�	2��
98� 

3. �wx;�;@?a5_9̀;�	2��
98��
��?=��:�a=��m;;c:� 
4. a9̀�;c:��18�;a5`��_	8c?12;4�
 (�	2��f 1 �1.) _��
v^�	
@?   a5_9̀;��ak1g��

12;4�
 
5. �:��c:�n4� 3 012 4 �;@?a5_9̀;k�7 
6. a9̀�;c:��18�;1?<��� 3 �1.014��wx;mk4an4��8; 

1.3 W$Z[!"�%I�[1J*"_"�%_PWK`aV^MJ 
!PY2J B ( MOI�I/- ) 

1. pw�an
� �14�
;c:��4� 986k�l 14�?mk4=2��7 k8�;a�o;j`c;a1d�vj8�?9���:�;�;��
94�?��	;:�<�;��?mk4=e�a�o;a�1� 5 ;�� 

2. <n�<��;:�<��wx; ½ ;�� j8�?9���:�;�;��94�?��	;:�<�;��?mk4=e�a�o;a�1� 10 ;�� 
3. =��;@=��g�;vj8�?9���:�;�;��94�?��	 
4. ;:�;c:�9�1�	�
<�121�
m;;c:��18�;�	2��f 50 �1. ���;8c;;:���@=��86<n�;��?

=e�^7
�	86�	`��9	mk4<74 ¼ 1`9	 ���; ���;8c;�wx;@=�m; blender a�o;a�1� ½ 
;�� 

5. a9̀�=�	121�
a5_9̀; �wx; 1 ;�� 
6. m=�986=e� ;c:��8; �wx;@=��;a�o;a;gc�a7
��8;a�o;a�1� 1 ;�� 
7. m=�pw�an
� �wx; 1 ;�� 
8. m=��14�
 �wx;mk4an4��8;a�o;a�1� 1 ;�� �	86�	̀��9	74�
;c:��18�;mk4_	6 500 �1.

���;8c;�wx;@=�mk4a�o;a;gc�a7
��8;a�o;a�1�  2 ;�� 
9. ;:���k�	@=�<�@��;a_	g��? Homoginizer 3 _	8c? 
10. ;:���k�	@=�<�@��;a_	g��? Reduce particle size 1 _	8c? 
11. 6		�e��k�	ak1�1?m;�	2�y�? ;:�<� exhaust m;k�4�;��? �efkhl�̀ 90-95�C 

a�o;a�1�12 ;�� ���;8c;;:�<�9����7s�^7
mj4a_	g��?9����7s����?�89^;�89̀ 
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12. ;:�<�@��;�	26�;��	���ajgc�^7
mj4 autoclave ���efkhl�̀ 121�C  a�o;a�1� 30 
;�� 

!PY2J C ( MOI�VJ ) 
  �:�ak�g�;�1e�� B 9��?�8;a5
?n4�  4. ^7
m;�1e�� C ;8c;�2;:�;c:�9�1�	�
<�
121�
m;=��;@=���a�o;;����; ���;8c;�	86�	`��9	mk4<74 ¼ 1`9	 ;��;8c;�̀um;n8c;9�;�g�;
ak�g�;�1e�� C k�7 a5
?09��2<��m=�986a���;8c; 
 
<n�+=�	121�
;c:�9�1 �	86�	̀��9	                     <n�+;c:�9�1+;� �	86�	̀��9	                                              
¼ 1`9	 �wx; ½ ;��                                             ¼ 1`9	 �wx; ½ ;��                                                                                       
                     ↓                                                                       ↓   
a9̀�=�	121�
a5_9̀; �wx; 1 ;��                     a9̀�=�	121�
a5_9̀; �wx; 1 ;��                                                  
                     ↓                                                                       ↓   
a9̀�986k�l+;c:��8;5gj �wx; 1 ;��                               a9̀�;c:��8;5gj �wx; 1 ;��                                                   
                     ↓                                                                       ↓   
a9̀�pw�an
� �wx; 1 ;��                                              a9̀�pw�an
� �wx; 1 ;�� 
                     ↓                                                                       ↓                                                                              
a9̀��14�
 �wx; 1 ;��                                                   a9̀��14�
 �wx; 1 ;�� 
                     ↓                                                                        ↓   
�	8674�
;c:�_	6 500 �1. �wx;mk4an4��8;          �	8674�
;c:�_	6 500 �1. �wx;mk4an4��8;                                                                                                     
2 ;��                                                          1;��                      
            ↓                                                                        ↓   
              Homoginize 3 _	8c?                                     Homoginize 3 _	8c? 
                     ↓                                                                         ↓                                                                                    
    Reduce particle size 1 _	8c?                             Reduce particle size 1 _	8c? 
 
0@;hl�̀�� 1 �̀u@1`9��k�	ak1��wx;�1e�� B    0@;hl�̀�� 2 �`u@1`9��k�	ak1��wx;�1e�� C 
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2. !"�_"K�$J"QM"�*"_"�#(hVi"V0fW1W$Z[ Proximate Analysis 
 

2.1 !"�_"K�$J"Q�W"Je(hV_�(*K�$J"QVhT"�01W$Z[.T"d_fS_f 0fW1 Hot Air Oven 
_P/!!"� 
 �̀u��	k��	`��f_���jgc;^7
��	�60k4? �:�^7
��	mk4_���	4�;0��98��
��?��k�	 �;
;c:�k;8�_?��h�
m94_���78;��9̀���efkhl�̀012a�1����:�k;7 ;c:�k;8���k�
<�_g��	`��f;c:�m;
98��
��?��k�	 
 �̀u��	�60k4?;ca�o;�`u��=27�� 	�7a	d� 012=���	>�:�<74_	8c?12k1�
98��
��? ��?a�o;��
;`
�mj4�8��<� 
 

%��()* J(* 
1. Hot air oven 
2. Aluminum dish n;�7a=4;@��;bl;
��1�? 5-7 a�;9̀a�9	 
3. Blender 
4. ^�	�?0121l�^�	�? 
5. �7012an
? 

 W$Z[.T" 

1. ;:� Aluminum dish �6m�;9l4�6�efkhl�̀ 100°C �	2��f 20 ;�� �`c?mk4
a
d;m; desiccator j8�?;c:�k;8� dish a�1�� 

2. j8�?;c:�k;8�98��
��? 3-5 �	8� (�
��?12a�
7)m=�1?m; dish a�1�
98��
��?mk4
a=���8�� dish  

3. �6m; Hot air oven ���efkhl�̀ 100°C (=:�k	8698��
��?���18��f2ak1� mk4
	2ak
0k4?6; water bath ���;;:�<�m=�9l4�6) 

4. �6�;�	2�8�?;c:�k;8�_?�� ^7
;:�an4��6012j8�?�c:��e� ½ - 1 j8��^�? �;
;c:�k;8���j8�?<749��?�8;<��a�`; 2 �̀11`�	8� 

5. �`c?mk4a
d;m; desicator j8�?;c:�k;8�       
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× 100 

 
 
                  	l��� 1 ��	k��	`��f_���jgc;k	g��	`��f;c:�^7
94�?j8�?;c:�k;8�mk4_?�� 
 

!"��T"VWQ 
  �	`��f_���jgc;k	g��	̀��f;c:� (%)  = ;;.��k�
<�k18?�����	�60k4?   
                           ;;.98��
��?���;��	�60k4? 
  98��
��?��a�o;n�?ak1� : 	�
?�;@1a�o; Total solid 
   Total solid (%) = 100 � �	`��f;c:� (%)  
 
 

2.2 !"�_"K�$J"Q Total ash 
_P/!!"� 
 _�� ash m;��k�	�d_g� inorganic residue ��ak1g�k18?��� organic matter >l��:�1�
<� 
^7
��	a@�<k�4 �	̀��f ash ��<74<���:�a�o;94�?�_��a����86 mineral matter ����
l��	̀?m;��k�	 
�8c?;ca;g��?�����	a�1�
;0�1?��a�`7n�c;	2k���?��	a@�<k�4 6�?=��;����2	2ak
<�k	g����
a�`7��`�`	̀
�	2k���?=�	9��?v����
l�m;��k�	;8c; 
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%��()* J(* 
Muffle furnace (500-550 �?b�a�1a�
=) 
 

 
W$Z[.T" 
1. ;:� crucible �� heat 6; hot plate 5�	4�;014�;:�an4�a@�m; muffle furnace �� 

500  �?b�a�1a�
= �	2��f 15 ;�� 014�;:����`c?mk4a
d;m; desiccator j8�?;c:�k;8� crucible
a�1�� 

2. j8�?;c:�k;8�98��
��?�	2��f 2-5 �	8� (�
��?12a�
7)  m=�m; crucible 
��	_:�;�f98��
��?0k4?��a9	
�<�4 

=l9	  ;c:�k;8�98��
��?0k4?��94�?��	  =   (100- A) × X   �	8� 
                 100 
 A  =  % _���jgc; k	g� �	̀��f;c:�m;98��
��?��k�	 
 X  =  ;c:�k;8�98��
��?=7 ( 2-5 �	8� ) 

           (>4�_���jgc;9�:�mj4 ~ 2 �	8� _���jgc;=l?mj4  ≥ 5 �	8�) 
3. _��
v heat crucible 5	4��98��
��?6;  Bunsen burner  (m; lab mj4 hot plate 

k	g�a9�<ppz�m;9l4_�8;) �;�	2�8�?98��
��?>l�a@�<k�4�;k�7_�8; �18��f2a�o;=7:� charred 
mass ���;8c;;:�<�m=�m;  muffle furnace 

4. a@�98��
��?m; muffle furnace �� 500  �?b�a�1a�
=�;�	2�8�?_�	�6�;>l�a@�
<k�4�;k�7 <���=7:�k1?ak1g��
l� ash ��<74^7
�8��<��2�=n��k	g�=a�� 

5. ��7s� crucible a5g���z�?�8;��	�	2��
n�? ash 6�?j;`7  �`c?<�4mk4a
d;m=�m; 
desiccator j8�?;c:�k;8� 
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× 100 

 
 

                	l��� 2 ��	k��	`��f Total ash ^7
mj4 Muffle furnace 
!"��T"VWQ  
  Total ash (%)  =          ;c:�k;8� ash            
                      ;c:�k;8�98��
��?=7 

 
2.3 !"�_"K�$J"Q Crude fat 

_P/!!"� 
 ��	k��	`��f fat m;��k�	����:�<74^7
��	�:� Direct extraction 74�
 solvent k	g� 
indirect extraction k18?��	 treat 74�
 alkali k	g� acid k	g�^7
��	�87�	̀��9	n�? fat ��0
�
�����<74k18?��	@=��86 sulphuric acid k	g� neutral k	g� alkaline reagents 
 �̀u��	k��	`��f fat m;��;ca�o; direct extraction 74�
 solvent ��ak��2=� aj�; light 
petroleum, n-hexane k	g� diethyl ether ���?�2a�o;��	k�	�	̀��f free fat 012�8��2<��	��>�? 
fat ���? bound �
l��86 protein 012 carbohydrate ( a�4;09��2���	mj4 mixture n�? chloroform 
012 methanol ) k��94�?��		l4�	`��f total fat ����
l� _g��8c? free 012 combined fat �294�?;:�
98��
��?��k�	<� hydrolyze 74�
�	7k	g�7��? ���;���2;:����:���	=�87 fat 9��<� 
 



 10 

%��()* J(* 
  Goldfisch fat extraction apparatus 
  Hot Air Oven 

M"�%�J[ 
  Petroleum ether (b.p. 40-60 oC) 

!"�%I�[1JI/W*12"  
1. 6798��
��?�60k4? ��a��2�8;mk40
�a�o;j`c;12a�
7^7
mj4^�	�? 
2. j8�?98��
��?�60k4?�
��?12a�
7�	2��f 0.2 �	8� 6;�	27���	�?���2mj4k��

k	g�mk4<7498��
��?_̀7a�o; wet weight �	2��f 2 �	8� 
 
W$Z[.T"  

1. �6 beaker a�1�� �� 100 oC �
��?;4�
 30 ;�� �̀c?mk4a
d;m; desiccator 014�j8�?
k�;c:�k;8� 

2. a��7 cooling water bath ^7
a��7 switch n�?a_	g��?012�7�et� cool 
3. 78; switch n��=e7<��� �ON� ��7�et� switch ��?74�;k;4�a5g��a��7 Heater 

(switch 09�12�8;�2_�6_e� heater 2 �8; k��94�?��	mj4 heater a5
?�8;a7
� mk4mj4beaker 
6		�esolvent k	g�;c:� ��774�
 watch glass a5g�� load heater ���8;��mj4 switch 	����8;) 6`7�et�
_���	4�;<���  HIGH  

4. =�798��
��?��k���	27���	�? 2 j8c; 1?m; Sample tube ��?=:�1�86a�o;j`c;
6�?va5g��mk4 solvent �	2��
<74�
��?�8��>�? 

5. =�7  Sample tube an4�<�m;	2k���? holding clip 014�78; Sample tube ��
=l?n�c; <��;a�g�6=e7 �2�:�mk4=��; bulb n�c;��m�14�86 clip 5�7 

6. a� solvent 9���:�;�;��94�?��	1?m; beaker �	2��f 25-30 ml mj4 marker 
n7	2786 solvent <�4��n4�? beaker a5g��mj4=8?a�9�	f�����	 leak a�̀7n�c;m;	266 

7. =�� beaker an4��86 retainer ring 014�k�e;a�1
�mk4an4��� 
8. 7�?�et�7:����
l�0;�;�; an4�k�98� a5g��_1�
 ��et�
� heater n�c;1?� _��
v78;�et�

a5g��
� heater n�c;<�092�86�4; beaker  
9. ����:���	�	86_���	4�; ^7
17	2786 heater 1?mk4k��?��� heater a5g��

_�6_e� reflux rate <74 _g�mk4<74��	�18�;98�n�? solvent 5-6 k
7/�̀;�� (=:�k	86��	�18�; 4 
j8��^�?) 
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10. �:���	�18�; 4 j8��^�? 
11. a�g����	�18�;a=	d�=�6l	f� mk4m=� reclaiming tube an4�<�0�;�� sample _���

	4�;�25�solvent �18�;98�1?m; reclaiming tube �;�	2�8�?ak1g�09� oil k	g� fat 012 solvent ��
a1d�;4�
 _4�?m; beaker 

12. >�7 reclaiming tube ��� 014�^
���
�7 beaker ����?74�;k;4� ��? beaker 
1?6;��
�7;c beaker �2�
l�m;0;�a�
?�:��e��86����b	4�;ak;g� heater (�	86<��� LOW)	2ak
 
solvent <��;a�g�60k4?=;`� 

13. ;:� beaker <��60k4?�� 100 oC 30 ;�� j8�?012k8�1674�
;c:�k;8�n�? beaker 
a�1��v�60k4?�� 100 oC 30 ;�� aj�;a7
��8; 

 
 
          	l��� 3 ��	k��	`��f crude fat ^7
mj4 Goldfisch fat extraction apparatus 
 

!"��T"VWQ 
%Fat   =   

 
 
 

(;c:�k;8�n�? fat 012 beaker � ;c:�k;8�n�? beaker a�1��) x 100 

;c:�k;8�98��
��?���;�60k4? 
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2.4 !"�_"K�$J"Q Crude protein 
_P/!!"� 
 ^�	9;�e�j;̀7�8c?���=89��0125gj �	2��674�
 Amino acid �	2��f 20 j;`7 ���?�2�
�	`��f09�9��?�8;<�014�09�0k1�?^�	9;;8c;v Amino nitrogen �2��	`��f 16% n�?;c:�k;8�
^�	9;9��?v;c m;?�;�	2�:� ;̀
�k��	̀��f^�	9;�8c?k�7n�?��k�	����������2k��	̀��f
^�	9;09�12j;̀7k	g��	7�2�̀^;09�1298� �̀u��9	��;��mj4�8;�
l��8��<� _g� Kjeldahl method 
a�o;��	k��	`��f<;^9	a�;�8c?k�7 ���?�2	��>�?<;^9	a�;��<��<74�����^�	9;012<;^9	a�;
�������^�	9;�	̀?v 014�_:�;�fk��	`��f^�	9;^7
mj4 N×6.25 ^�	9;m;��k�	6�?j;̀7�2�
a��	�a�;9�n�?<;^9	a�;=l?����;c (aj�; u8{5gj) k	g��9�:�����;c        (aj�; ;�) 78?;8c;��?=���	>���2
mj4 nitrogen factor a|5�2=:�k	86��k�	;8c;vm;��	_:�;�f<74 
  �̀u Kjeldahl ;c �	2��6<�74�
n8c;9�; 2 n8c;9�; _g�  

1. Digestion _g���	 heat 98��
��?m;�	7�81pl	`_ �;�	2�8�? C 012 H 
>loxidize 012=��;<;^9	a�;n�?^�	9;>l� reduce 012a�1�
;<��
l�m;	l�n�? ammonium 
sulfate 

N-C-NH2 + m H2SO4                                 CO2 + (NH4) SO4 +SO2 

       Heat 
  m;n8c;9�;;c�2���	a9̀� salt _g� Potassium sulfate 012 sodium sulfate a5g��
a5`�� boiling point n�? digestion mixture a�o;��	a	�?��`�̀	̀
�mk4a	d�n�c; =87=��;n�? salt 9�� 
sulfuric _�	5�ak��2 k�� salt ���a�̀;<����a�`7 heat decomposition 012a�`7��	=l{a=
 
ammonia <74 ;�����;c ���	a9̀�=�	a	�?��`�`	̀
� �g�;v aj�; copper sulfate k	g� silenium 1?<�
74�
 �efkhl�̀��5�ak��2_g� 370 � 410 �C 

2. Distillation n8c;9�;;c�2�o;��	a9̀�7��?�����a�`;5� 012mk4_���
	4�; a5g��<1� ammonia gas �����5	4��<�;c:� 012 absorb ammonia gas ;c74�
 boric acid 
(1-4%) ��c?� indicator �
l�74�
 k18?���;8c;��? titrate ammonia 74�
 standard acid _:�;�fk�
�	`��f<;^9	a�;012^�	9;9��<� 
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!"��T"VWQ 
�u Kjeldahl �2=���	>�	2��f_�� crude protein k	g��	̀��f <;^9	a�;   

�8c?k�7<74 
  % Total nitrogen = Normality × ml standard acid × 14.007* × 100 
     ;c:�k;8�n�?98��
��? (=7 ) a�o;�	8� × 1000 

* atomic weigth nitrogen 
% crude protein = % Total nitrogen × 6.25 

��	a�1�
;_��<;^9	a�;�8c?k�7a�o;_��^�	9; ^7
_lf74�
 empirical factor 
n�?��k�	;8c;v ��	_:�;�; factor �����  

  Factor = mean of nitrogenous matter by difference 
      mean of total nitrogen (by Kjeldahl) 
   =    PN 
         NK 
 a�g�� PN = 100 - (%water + %fat + %ash + % carbohydrate + % fiber) 
 
!"�_"K�$J"Q�K�I[V�01def Buchi digestion unit (B- 435) SPL distillation unit 
(B- 323) 
 

%��()* J(* 
1. Buchi digestion unit (B- 435) 
2. Buchi distillation unit (B- 323) 
3. scrubber unit (B- 412) 

M"�%�J[ 
1. conc. Sulfuric acid 
2. catalyst mixture 

copper sulfate : potassium sulfate 
3. 0.1 sulfuric acid 
4. indicator(0.01 methyl red 012 0.1 % methyl blue in ethanol a9	
�0
��8;) 
5. sodium carbonate solution (for scrubber) 
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121�
 sodium carbonate 600 �	8� m;;c:��e�; 6.8 1̀9	 k	g�121�
 sodium 
carbonate tetrahydrate 1.62 �`^1�	8� m;;c:��e�; 1.8 1`9	 a9̀� bromothymol 
blue indicator (a�1�
;=�� pH 6.0 � 7.6 m;7��?a�o;=;c:�a?̀; a�g��>l� neutralize 
�2a�o;=ak1g�?=4�)  100 mg =:�k	86 wash solution 3 1`9	 

6. 32 % sodium hydroxide solution 
7. 2% boric acid solution 

 
W[Z[.T" 
1.  Digestion 

1.1 9	��7l��� digestion unit 9��an4��86 suction unit a	
6	4�
k	g�<�� 
1.2 Preheat heat n�? digestion unit 5-10 ;�� (a��7a_	g��?012�et�_�6_e�
_���	4�;��=e7 = 10) 
1.3 j8�?98��
��?��@��;��	�60k4?014� 0.2-1 �	8� �
��?12a�
7m;�	27���	�?                                                                                                                    

  1.4 m=��	27���	�?5	4��98��
��?1?m; digestion tube 
 1.5 j8�?  catalyst mixture _g� copper  sulfate + potassium sulfate k	g� 
selenium mixture �	2��f 5-10 �	8� m=�1?m; digestion tube 

  1.6 ��? digestion tube 1?m; digestion tube holder ���
l�6; rack 
1.7 (�:�m; hood) a9̀� conc. Sulfuric acid 20 ml 1?m; digestion tube  

 1.8 ;:� suction module 9��an4��86 digestion tube �8c? 6 tube 012
�79̀7�86 
tube <k40;�; mj4�e�
�?�e7�1�
��7n�? suction module ���;a_1g��;
4�
������ Hood 
 1.9 ;:�je7���	2��6a=	d�014�1?m; digestion unit k8;�1�
a��7n�? suction 
module <�74�;k18? 9�� hose an4��86 suction module 

  1.10 a��7�et� start , scrubber �2�:�?�;^7
�89^;�89̀ 
1.11 =8?a�9	2786�	7�18�;�186_g;�� 	2786�18�;<��_�	m�14���k1�7a�`; 2-3 

��. >4��18�;=l?a�`;<� <k417_���	4�;����	2786 7-8 k	g�;4�
1?�� 
1.12 Digest �;<74n�?ak1�m==an
����; �86a�1�
��
9���� 45 ;�� 014���?��7

�et�_�6_e�_���	4�; 
1.13 
� suction module 5	4�� digestion tube n�c;��?m;9:�0k;�?58�                     

(
8?_?a��7 scrubber <�4) 
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1.14  a�g��a
d; >�7 suction module ���014�;:� digestion tube <��:���	
�18�;m; digestion unit 9��<� 

1.15 ��7a_	g��? 
 

 
 

          	l��� 4 ��	k��	`��f Crude protein n8c; Digestion ^7
mj4 Digestion Unit 
 

2. Distillation 
2.1 a�g��a	`��mj4a_	g��?a�o;_	8c?0	� m=� tube 6		�e;c:��18�;a�g�6a9d�_�_�7m;a_	g��? 

m=� flask a�1���� digestion outlet �:� checklist 78?;c 9	��=�67l;c:�m;>8? a��7���;c:�
a9d��� a��7a_	g��? a�g��<p �wait� 786k��
>�?a_	g��?5	4�� ��7�	29l 7lmk4�et� aspiration 9̀7
a�o;=an
� �7�et� � preheating� a_	g��?�2�:�?�;14�?	266 014� aspirate �`c?<� 	��;<p 
�wait� 786 

��0@?_�6_e�mk498c?98�a1n78?;c 
1. �	̀��f;c:� = 60 ml 

   (_̀7��� �89	�=��; �	7: ;c:� 1:3) 
2. �	̀��f sodium hydroxide = 60 ml 



 16 

   (_̀7��� �89	�=��; �	7: 7��? 1:3) 
3. Delay time = 2 �̀;�� 
4. Distillation time = 3 ;�� 
5. Aspiration = 7lmk4�et�9̀7�o;=an
� 

2.2 a9	
� Erlenmeyer flask n;�7 250 ml a9̀� 2% boric acid solution 60 � 
100 ml a9̀� indicator _g� methyl red 012 methylene blue �;<74=���?07? ;:� flask 
<�m=�a_	g��?74�; distillate outlet ^7
mk4�1�
 outlet �e��1?m; boric acid solution 

2.3 ;:� digestion tube ��� digestion mixture �
l� 012a
d;1?�;>�?
�efkhl�̀k4�?014�<�9��an4��86 distillation unit (k�� digestion mixture 0nd?98� mk4a9̀�;c:�
�18�;a1d�;4�
 k	g� heat a6�vm; distillation unit ���;)  

2.4 �7�et� start a_	g��?�2a9̀�;c:� 7��? 012a	`��94;�18�; =8?a�97l=n�?n�?ak1�m; 
tube _�	�=7:� (a�g��7��?���5� CuSO4 →Cu(OH)2 →CuO(7:�)) k��98��
��?
8?_?
�=an
�m= ( 0=7?���7��?<��a5
?5� ) mk4�7�et� NaOH ( �et�1��? ) a5g��a9̀�7��?��9��
94�?��	 

2.5 a�g��_	6a�1��18�;_�	�2<74 distillate �	2��f 100 �1. �2�;c:��18�;14�? 
distillate outlet k18?���;8c;�	f��98c? aspiration <�4 residue n�?98��
��?m; digestion 
tube �2>l� suction ����`c?<� 

2.6 a1g��; flask ��� distillate 1? mk4�1�
 outlet �
l�ak;g� distillate 014�14�?
�1�
74�
 wash bottle 

2.7 ;:� flask ��� distillate <��:���	 titrate 9��<� 
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      	l��� 5 ��	k��	`��f Crude protein n8c; Distillation ^7
mj4 Distillation Unit 
3.Titration 

3.1 �:���	 titrate distillate ��<7474�
 0.1 N sulfuric acid �;�	2�8�?<74 end 
point =���?07? 

3.2 _:�;�f_�� Total nitrogen 012 Protein 78?;c 
% Total nitrogen = Normality × �1.n�? standard acid ×14.007* ×100 
   ;c:�k;8�n�?98��
��?=7 ( =7 ) a�o;�	8�      1000 
% Crude protein = % Total nitrogen × 6.25** 
 * 14.007 _g� Atomic weight n�? Nitrogen 
 ** 6.25 _g� empirical factor =:�k	8698��
��?��k�	�8��<� (���mj4 factor �g�;
9�� j;`7n�?98��
��?) 
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2.5 !"�_"K�$J"Q Crude fiber 
_P/!!"� 

�:��87<n�8;������98��
��?^7
mj4 Petroleum ether  k	g�  Diethyl ether , reflux =�	��
�:��87<n�8;���014� �86 0.255 N (0.1275 M) H2SO4 012 0.313 N (0.313 M) NaOH 9��1:�786
h�
m94=h��2��9	��; a@�=�	��<74=e7�4�
��  550� ± 10�C _:�;�fk�=��;��k�
<�a;g��?���
��	a@� 0=7?a�o;a��	�a�;9� Crude fiber 

 
%��()* J(* 

1. Crude Fiber Digestion Apparatus: �	2��674�
  condenser ���?=��5�7�86 
beaker 600 �1. Hot plate �	86�efkhl�̀<74 (�:�mk4;c:� 200 �1.(25�C)a7g�7h�
m; 15 ± ;��
a_	g��?;c94�?=���	>	8����	`��9	h�
m; beaker mk4_?��<7491�7��	�71�?) 

2. @4��	�?���?n�?0nd?@��;<��<74 a�g�����	�	�?�
��?	�7a	d� aj�; @4�1`;̀;  
(ButcherMs linin k	g� dress linin) ���a=4;74�
 45 a=4;9��;`c� k	g� Filtering cloth No 40 
 (National Filter Media Corp. 1717 Dixwell Ave., Hamden, Conn) k	g�j;`7�g�;v�_ef=�689̀
m�14a_
? 

3. Buchner funnel, 2-piece with perforated cup 
4. Filtering crucible : Gooch crucible with perforated cup 
5. Suction pump 
6. Muffle Furnace 
7. Hot air oven 
8. Desiccator 
9. Policeman 
10. �	2��;��`�� 
11. a9�<ppz� k	g� hot plate 

M"�%�J[ 
1. 0.255 ± 0.005 N H2SO4 : 1.25 gm. Conc. H2SO4 /100 ml. 
2. 0.313 ± 0.005 N NaOH : 1.25 gm. Conc. NaOH : /100 ml. 
_���an4�n4;n�?�	70127��?_�	9	��=�6^7
��	<�a�	9 
3. HCl 1% : 10 ml. HCl/100ml 
4. Alcohol 95% k	g� Isopropanol 
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5. Petroleum ether bp. 40�- 60�C k	g� Diethyl ether 
6. Antifoam-Amyl alcohol 
7. Acetone 

 !"�%I�[1J!2*V!"�.0P*  
1. k��	`��f_���jgc; 
=:�k	8698��
��?��k�	�	2ah� grains, meals, flours, feeds 012 fiber-bearing 

material ���?=���	>�:��87�	`��f<n�8;���<74;:�98��
��?��k�	��@=�mk4an4��8; ;:��	̀��f
98��
��?��ak��2=�<�k��	̀��f_���jgc;014�67mk4<74n;�7a=���8;(uniform fineness) a�d6m;
h�j;2����7=;̀� 

2. �:��87<n�8; 
j8�?98��
��?���?0k4?0126712a�
7��  2 �	8� (fiber 5-50 �̀11`�	8�) =�87<n�8;���

^7
mj4 Petroleum ether(bp. 40�- 60�C) m=�5�����98��
��?��k�	 _;mk4�8��014��1��
mk4;�;
�4; 	`;=��;6;�̀c? �:��c:��	2��f 3 _	8c? @��?mk40k4?m;����b 

k	g�����2mj498��
��?��<74�����	�71�?k��	`��f<n�8; ^7
mj4 Soxhlet k	g� 
Goldfish 

3. k�;c:�k;8�_?��n�? Filtering crucible  
3.1 ^7
�6�� 130� ± 2�C �;;c:�k;8�_?��014�j8�? 
3.2 a@���  550� ± 10�C  30 ;�� 

W$Z[.T" 
1. a��7;c:�a
d;an4�a_	g��? 9	��7l��	<k1n�?;c:�9	?�1�
���;c:��`c? �	86�89	���	<k1

n�?;c:�@��; Condenser m;h�
k18? (nf2�:���	 reflux) �;�	2�8�?�efkhl�̀n�?;c:���<k1���
���a_	g��? �
l�	2k���? 75� � 80�F 

2. m=� defatted sample 1?m; beaker 600 �1. a9̀� 0.255 N H2SO4 ���?94�a7g�7 
200 �1. 1?m; beaker mk4=8�@8=�8698��
��?��k�	^7
9	? a9̀� Amyl alcohol 0.5-1 �1. 

3. ��? beaker 6; heater _��
v
�n�c;j4�v �;�	2�8�?=��an4�5�7�86 condenser 
���?�
l�74�;6; a��7 main power switch ��?n��n�?a_	g��?<���9:�0k;�? �ON�014���7�et���
_�6_e� heater a|5�2k;��
 

4. 94�=�	m; beaker mk4a7g�7h�
m; 1 ;�� 014� reflux 9���� 30 ;�� m;	2k���?
���:�18? digest an
�� beaker a�o;	2
2a5g��<��mk498��
��?��k�	9̀7n4�? beaker 
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5. m;nf2��	���	 digest a9	
�a_	g��?�	�?^7
mj4@4�1`;`;��?6;=��; cup n�? 
buchner funnel ���?9���86 suction pump �	86 vacuum mk4<74�	2��f 25 ��.�	��(735 ��. 
Pressure) ���;����	
��
�2_	6a�1� mk4a�;c:�94�a7g�71?<�a5g��a�o;��	 warm �	�
�	�? 

6. a�g��_	6 30 ;�� 
� beaker 1?98c?�̀c?<�4�	2��f 1 ;�� �	�?@��;@4��	�?���?
a9	
�<�4 14�?=�	��_4�?m; beaker 1?<�^7
mj4;c:�a7g�7�:�;�;;4�
��=e7 

7. Suction 9���;0k4? 14�?74�
;c:�a7g�79���;�	2�8�?k�7�	7 (mj4 pH paper 
9	��7l) 

8. >��
=�	��ak1g�6;@4��	�?�186=l� beaker ^7
mj4�	2��;��`��012 policeman 
j��
 

9. 14�?=�	��9̀7@4��	�?^7
mj4 0.313 N NaOH 94�a7g�7 200 �1.j��
(9�?��
�efkhl�̀k4�?014���?;:�<�94�) reflux =�	�8c?k�7 30 ;�� n4�_�		2�8?ak�g�;�86��	 digest 74�
 
H2SO4 

10. _	6 30 ;�� 
�1?98c?�̀c?<�4 1 ;�� �	�?@��;@4��	�? (���?a9	
�ak�g�;��	
�71�?9�;94;) �8;� 

11. 14�?_	8c?0	�^7
mj4;c:�94�a7g�7 25-30 �1. 9��74�
 1%HCl 25 �1. 
12. >��
=�	6;@4��	�?�186=l� beaker ^7
mj4;c:�	4�;j��
 
13. >��
=�	��� beaker 1?m; filtering crucible (���?�	�6;c:�k;8�_?��014�) ��9��

�86 suction pump 14�?9��74�
;c:�a7g�7�;k�7�	7 (mj4 pH paper 9	��7l ) 
14. 14�?_	8c?=e7�4�
74�
 95 % alcohol 25 �1.  
15. �6 Crucible ���?� crude fiber m;9l4�6 130 ± 2 �C �;<74;c:�k;8�_?�� �`c?<k4a
d;

m; desiccator 014�j8�? 
16. a@�m; muffle furnace (550 �C ± 10 �C) �;�	2�8�?<74a>4�=n��k	g�a�� 

(�	2��f 30 ;�� >�? 2 j�.)�`c?<k4a
d;m; desiccator 
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                 	l��� 6 ��	k��	`��f Crude fiber ^7
mj4  Crude Fiber Digestion Apparatus                
 
 !"��T"VWQ 

% Crude fiber =   loss in weight on ignition × 100 
    weight of sample 
 
3. !"�.0P* M!/0W$I"J$VSPLW$%��"L_RW$I"J$V-" eV$0 _P/ \"!^2"V 
!�L-WV!"�^P$ISPfW 
  3.1 W$Z[!"�M!/0W$I"J$V\"!*"_"�%_PWK`aV^MJ-��\Y!�LKb*  

3.1.1 ;:�98��
��? 2 �	8� m=�m; screw cap tube a9̀� ascorbic acid 0.2 �	8� 
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3.1.2 a9̀� 0.5 N KOH in Methanol 5 ml 94�m; Waterbath �� 100 �?b�
a�1a�
=;�; 5 ;��  

3.1.3 a9̀� retinyl acetate 100 <�^_	1`9	 
3.1.4 =�8798��
��?��k�	74�
 Hexane : methanol 3:1 
3.1.5 0
�a��j8c; Hexane <�|7an4�a_	g��? HPLC 

3.2 !"�W$%��"L_R_"K�$J"QW$I"J$V0fW1%��()*  HPLC 
3.2.1 HPLC:  Waters with UV detector 
3.2.2 Column: Novapack C18 
3.2.3 100% methanol, 8 min, flow rate 1 �1./;�� 
3.2.4 Methanol: acetonitrile: chloroform =  47: 42 : 11, 10 min, flow rate 2 

�1./ ;�� 
3.2.5 �87�	`��f�̀9��̀;a�012�̀9��̀;���_���
��_1g�; 280 nm 012�87

�	`��fa694�0_^	�; ��_���
��_1g�; 436 nm 
 

             
 

 
                                 	l��� 7 a_	g��? HPLC:  Waters with UV detector
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^P!"�.0P*  
 

1. !"�^P$I*"_"�%_PWK̀aV^MJ-��\Y!�LKb*  
 

 
 

	l��� 8 @1`9h8f����<74 ( B _g� =l9	986012 C _g� =l9	;� ) 
 

 �����	�71�?@1`9��k�	ak1��wx;@=�6		�e�	2�y�?�8c? 2 =l9	 _g�=l9	���986a�o;0k1�?
^�	9;012=l9	���;�a�o;0k1�?^�	9; 56��� �_ef18��f2��7��?74�;��
h�5 _g� �_���k;g7 
012a;gc�=8�@8=ak��2=����2=���	>mk4��?=�
mk4��k�	<74ak�g�;�86=l9	��<74a_
58i;�<�4014�
012�����	_:�;�fk�_ef_����?^hj;���	m;��k�	�8c? 2 =l9	 56������	�	2��
98�n�?
518??�; _�	�^6<�a7	9:^�	9;:<n�8; 9��9�	�?�� 2 ���?56����_��m�14a_
?�86_ef18��f2��7
n�?��k�	��?��	05�
� ���?�2���	�	2��
98�n�?518??�; _�	�^6<�a7	9:^�	9;:<n�8; a����86 
45-55:15-20:30-35 
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9�	�?�� 2 �	`��f=�	��k�	9��;c:�k;8���k�	 100 �	8� 
=��;�	2��6 Fat (g) Protein (g) Carbohydrate (g) 

986 3 19.8 2.6 
;� 3.6 3.3 5.0 
�14�
 0.2 1.1 33.1 
pw� - 0.4 2.4 
<n� 11.7 12.3 1.4 

;c:��8;5gj 100 - - 
;c:�9�1�	�
 - - 99.5 

 
9�	�?�� 3  _ef_����?^hj;���	m;��k�	�8c?=�?=l9	 

 =l9	986 =l9	;� 
%Fat 3.66 4.11 
%Protein 4.59 4.21 
%Carbohydrate 14.04 16.09 
��	�	2��
98�n�?518??�; 
CHO:Protein:Fat 

52:17:31 55:14:31 

 
2. !"�_"K�$J"QM"�*"_"�#(hVi"V0fW1W$Z[ Proximate Analysis 
 2.1 !"�_"K�$J"Q�W"Je(hV_�(*K�$J"QVhT"�01W$Z[.T"d_fS_f 0fW1 Hot Air Oven 

9�	�?�� 4 ��	k��	`��f_���jgc;( Moisture content )_	8c?�� 1 74�
�̀u Proximate Analysis 
B22 C16  

1 2 1 2 
;c:�k;8� Aluminium dish a�1�� 1.7394 1.7608 1.7512 1.7749 

;c:�k;8�=7��k�	 5.0408 5.0396 5.0879 4.9986 
;c:�k;8�0k4?=e7�4�
+Al dish 2.8066 2.8352 3.0040 3.0039 

;c:�k;8�0k4? 1.0672 1.0744 1.2528 1.2245 
% Moisture Content 78.83 78.68 75.38 75.53 

average 78.76 75.46 
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9�	�?�� 5 ��	k��	`��f_���jgc;( Moisture content )_	8c?�� 2 74�
�̀u Proximate Analysis 
B18 C25  

1 2 1 2 
;c:�k;8� Aluminium dish a�1��(g) 1.7404 1.7511 1.7626 1.7802 

;c:�k;8�=7��k�	(g) 5.1080 5.0823 5.1174 5.0760 
;c:�k;8�0k4?=e7�4�
+Al dish(g) 2.9334 2.9410 3.0036 3.0113 

;c:�k;8�0k4?(g) 1.1930 1.1899 1.2417 1.2312 
% Moisture Content 76.64 76.59 75.74 75.74 

average 76.62 75.74 
Average ���=�?_	8c? 77.69 75.60 

j8�?;c:�k;8�_	8c?0	�k18?����6<� 2 j8��^�? ���;8c;;:���j8�?k�;c:�k;8�_?���e� 1 ½ j8��^�? 
 2.2 !"�_"K�$J"Q Total ash 

9�	�?�� 6 ��	k��	̀��f Total ash 74�
�̀u Proximate Analysis 
B18 C25  

1 2 1 2 
;c:�k;8� Crucible a�1�� (g) 17.5990 17.3069 17.7893 16.4614 

;c:�k;8�=7��k�	(g) 5.1209 5.2355 5.0285 5.1067 
;c:�k;8�Crucible+=�	k18?a@� (g) 17.6213 17.3299 -(09�) 16.4930 

;c:�k;8� Ash (g) 0.0223 0.0230 - 0.0316 
% Ash 0.43 0.44 - 0.62 
average 0.44 0.62 
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 2.3 !"�_"K�$J"Q Crude fat 

9�	�?�� 7 ��	k��	̀��f Crude fat 74�
�`u Proximate Analysis 
 B18 C25 
 1 2 3 1 2 3 

;c:�k;8�Beaker a�1�� 
(g) 

59.6684 61.8901 59.5412 52.9569 61.7521 60.6388 

;c:�k;8� Sample (g) 0.5011 0.5035 0.5012 0.5168 0.5080 0.5008 
%Moisture content 76.62 76.62 76.62 75.74 75.74 75.74 

;c:�k;8�=7 2.1033 2.1536 2.1437 2.1302 2.0940 2.0643 
;c:�k;8� Fat+Beaker 

(g) 
59.7355 61.9573 59.6104 53.0367 61.8345 60.7207 

;c:�k;8� Fat (g) 0.0671 0.0672 0.0692 0.0798 0.0824 0.0819 
% Fat(_̀79��;c:�k;8�

0k4?) 
13.39 13.35 13.80 15.44 16.22 16.35 

% Fat(_̀79��;c:�k;8�=7) 3.1307 3.1204 3.2280 3.7460 3.9351 3.9674 
Average 3.1597 3.8828 
 
2.4 !"�_"K�$J"Q Crude protein 

9�	�?�� 8 ��	 Standardization 0.1 N H2SO4 
Descriptions Sample 1 Sample 2 

Volume of ���� N H2SO4 (ml) 5 5 

Volume of ����.. N NaOH (ml) 
               Final buret reading 
               Initial buret reading 

 
9.03 
4.00 

 
15.05 
10.00 

Blank    Volume of ��.. N NaOH (ml) 
               Final buret reading 
               Initial buret reading              

 
0.05 
0 

 
0.05 
0 

Corrected volume of ���. N NaOH 4.98 5.00 
Average ( N ) 0.1041 
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9�	�?�� 9 ��	k��	̀��f Crude protein m;=l9	986 74�
�̀u Proximate Analysis 
B18 B22  

1 2 1 2 
;c:�k;8�0k4?��k�	 (g) 0.2565 0.2588 0.2064 0.2030 
�	`��f;c:� (ml) 60 60 60 60 
�	`��f NaOH (ml) 60 60 60 60 
�	`��f 2% Boric acid (ml) 60 60 60 60 
Titration 
Final volume of 0.1041 N H2SO4 
Initial volume of 0.1041 N H2SO4 
mj4<� 

 
5.42 
0.00 
5.42 

 
5.80 
0.00 
5.80 

 
21.51 
17.00 
4.51 

 
26.51 
22.00 
4.51 

Blank 
Final volume of 0.1041 N H2SO4 
Initial volume of 0.1041 N H2SO4 
mj4<� 

 
0.04 
0.00 
0.04 

 
 

 
0.04 
0.00 
0.04 

 

Corrected volume  
0.1041 N H2SO4 

 
5.38 

 
5.76 

 
4.47 

 
4.47 

% moisture content  76.625 76.625 78.76 78.76 
;c:�k;8�=7n�?=�	 1.0973 1.1072 0.9718 0.9557 
% Total Nitrogen 0.7149 0.7586 0.6707 0.6820 
% Crude Protein 4.47 4.74 4.19 4.26 
Average % Crude Protein 4.42 
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9�	�?�� 10 ��	k��	`��f Crude protein m;=l9	;� 74�
�̀u Proximate Analysis 
C25 C16  

1 2 1 2 
;c:�k;8�0k4?��k�	 (g) 0.2610 0.2754 0.2032 0.2088 
�	`��f;c:� (ml) 60 60 60 60 
�	`��f NaOH (ml) 60 60 60 60 
�	`��f 2% Boric acid (ml) 60 60 60 60 
Titration 
Final volume of 0.1041 N H2SO4 
Initial volume of 0.1041 N H2SO4 
mj4<� 

 
11.23 
7.00 
4.23 

 
16.75 
12.00 
4.75 

 
30.70 
27.00 
3.70 

 
34.90 
31.00 
3.90 

 
Blank 
Final volume of 0.1041 N H2SO4 
Initial volume of 0.1041 N H2SO4 
mj4<� 

 
 

0.04 
0.00 
0.04 

 
 

 
 

0.04 
0.00 
0.04 

 

Corrected volume  
0.1041 N H2SO4 

 
4.19 

 
4.71 

 
3.66 

 
3.86 

% moisture content  75.74 75.74 75.46 75.46 
;c:�k;8�=7n�?=�	 1.0758 1.1352 0.8280 0.8508 
% Total Nitrogen 0.5679 0.6050 0.6445 0.6615 
% Crude Protein 3.55 3.78 4.03 4.13 
Average 3.87 

 
3. !"�.0P* M!/0W$I"J$VSPLW$%��"L_RW$I"J$V-" eV$0 _P/ \"!^2"V 
!�L-WV!"�^P$ISPfW 
 �����	�̀a_	�2k�k��	̀��f�̀9��̀;� �̀9��̀;a� a694�0_^	�;^7
mj4 HPLC 56��� �
�	`��f;4�
��� ���?<��=���	>	�
?�;_��<74 
 



 29 

M�YK^P!"�.0P*  
1. �����	�71�?@1`9��k�	ak1��wx;@=�6		�e�	2�y�?56��� @1`9h8f����<74�8c?=�?9:�	86

�_ef=�689̀��?��
h�5��ak��2=��8c?_���k;g7012a;gc�=8�@8=�:�mk4=���	><k1@��;
=�
mk4��k�	<74m;�89	�a	d���ak��2=� 

2. �����	�̀a_	�2k�k��	̀��f=�	��k�	5gc;��; ^7
�`u Proximate Analysis <74@19��
9�	�?�� 11 

9�	�?�� 11 =	e�@1��	�̀a_	�2k�k��	`��f=�	��k�	5gc;��; 74�
�̀u Proximate Analysis 
 =l9	986 =l9	;� 
%moisture content    77.69 75.60 
%total ash 0.44 0.62 
%protein 4.42 3.87 
%crude fat 3.1597 3.8828 
%fiber - - 

�����	�̀a_	�2k�k��	̀��f=�	��k�	5gc;��; ^7
�̀u Proximate Analysis 56���=l9	
986��	`��f moisture content, crude protein �������=l9	;� =��;=l9	;��2�
�	`��f total ash, crude fat 012 carbohydrate �������=l9	986 012��	k��	`��f 
crude fiber <��56 

3. �����	�̀a_	�2k�k��	̀��f�̀9��̀;� �̀9��̀;a� a694�0_^	�;^7
mj4 HPLC 56��� �
�	`��f;4�
��� ���?<��=���	>	�
?�;_��<74 

 

W$\"�QR^P!"�.0P*  
 �����	_�����71�?@1`9��k�	ak1��wx;@=�6		�e�	2�y�?56���m;��	@1`9�294�?mj4
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  ��	k��	`��f crude fiber <��56 a;g��?��� 
   1.)�	26�;@1`9�@1�:�mk4  crude fiber 6�?=��;=l{k�
<�<74 
   2.)��	17n;�7�;eh�_�:�mk4 crude fiber �n;�7a1d�1?�;<��=���	>k�
�	`��f^7
�̀u���:���	�71�?<74 

   3.) crude fiber =��;mk{�m;�89>e7̀6��a�o;=��;@=�m;��k�	 a�o;j;̀7 water 
soluble  
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1. _�	���	�71�?k� shelf life 012=�	��k�	�g�;�� aj�; water soluble vitamin, water 
soluble fiber 
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1. @e=; �875`;`�, �`99̀�� 5 �a�	`{, �e<	�		f =`1�beh�?b�. ��	58i;�9:�k	86��k�	ak1� 
(^_	?��	5`ab�����	b���� 2539). _f2ah=8jb�=9	� �k��̀�
�18
�k̀71; 2539. 

2. @e=; �875`;`�, �	� and���?, �8?=;� �`�̀f
2u;. ��k�	�	2�y�?j;`7a�o;�	7: 	2
2a�1�
��ak��2=�m;��	���ajgc� (^_	?��	5`ab� ����	b���� 2542). h�_�̀j���k�	a_�._f2
ah=8jb�=9	� �k��`�
�18
�k`71; 2539. 

3. f	?_� =�	̀=e9. ��	9	��=�6_���>l�94�?n�?�	26�;��	@1`9
��	�b���ajgc�. 
�	e?a�5¡: h�_�̀j� ah=8j�e9=�k�		� _f2ah=8jb�=9	� �k��̀�
�18
�k̀71; 2536. 

4. ��?^hj;���	 �	��;��8
 �	2�	�?=�u�	f=en. _ef_����?^hj;���	n�?��k�	<�
. 
�	e?a�5¡: ^	?5`�5��?_���	�k�	@��;b��. �8;
�
; 2513. 

5. ��?^hj;���	 �	��;��8
 �	2�	�?=�u�	f=en. 9�	�?0=7?_ef_����k�	<�
m;=��;
���̀;<74 100 �	8�. �	e?a�5¡: ^	?5`�5�_e	e=h�1�75	4��. ��	�_� 2513. 

6. �̀j8
 98;<5�`9	. ��	mk4��k�	��?=�
mk4��k�	. 05�
=h�=�	 2520; 6(3) 
7. h�_�`j���k�	a_� _f2ah=8jb�=9	� �k��̀�
�18
�k̀71._l��g���`689̀��	��k�	012

^hj;���	; 2547 
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10. Liu Q, Scheller KK, Schaefer DM. Technical Note: A simplified procedure for 
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