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Abstract  

This research aims were to evaluate free glutamate level occurs naturally in dish menu, and 
to determine the source of glutamate in those foods.   

The selected 15 dish menus were categorized into three major groups (dish menu with 
addition of MSG, dish menu with addition of condiment/seasoning, and dish menu with 
addition of MSG and seasoning/condiment). Each selected dish menu with and without 
addition of seasonings and/or condiments containing glutamate were prepared at laboratory 
in duplicate. To evaluate the effect of cooking on free glutamate content in dish menus, 
raw material mix including basic seasoning  for each dish menu were also analyzed for free 
glutamate content using HPLC method.   

Free glutamate content varied on selected dish menu. It was affected by many factors, i.e. 
raw material and its composition, the addition of MSG and seasoning and/or condiments, 
as well as cooking process. Raw materials that had effect to free glutamate content on 
several dish menu was chicken, tofu solid waste (oncom), meat ball, cabbage, fried onion, 
tomato, and fried potato.  Addition of MSG, seasoning and/or condiments contributed to 
free glutamate content on several dish menus. It ranged from 9.8 to 142.9% for MSG 
addition and 7.9 to 100% for seasoning and/or condiments addition. The dish menu added 
MSG, which contributed to higher free glutamate content was fried tempe, rice cake with 
vegetable soup in coconut milk, and spiced chicken soup. While, the dish menu added 
seasoning/condiment which contributed to higher free glutamate  content was stir fry water 
crest, mixed vegetable in chicken soup, chicken rice porridge.  The effect of cooking could 
increase and reduce free glutamate content in dish menu, ranging from (-) 86.2 to 43.3%. 
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Introduction  
As flavor enhancer, free glutamate added to food in form of fine crystal of MSG.  Our 
survey on seasoning and condiments used at household showed that beside MSG, several 
seasoning are also found as source of free glutamate in food (Nuraida and others 2007, 
Andarwulan and others 2008).  The aims of this study were to evaluate free glutamate level 
occurs naturally in dish menu, and to determine the source of glutamate in those foods.  
The specific objectives were to determine free glutamate content in the selected dish 
menus with the addition of seasonings containing glutamate; to determine free glutamate 
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content in the selected dish menus without the addition of seasonings containing glutamate; 
to determine free glutamate content in raw materials mix including basic seasoning 
(seasoning without added glutamate) used to prepare the selected dish menus; and to 
estimate the contribution of raw materials and the effect of processing to the free glutamate 
content in dish menu by comparing the results from the above studies. 
 

Materials and Methods  
Sample preparation 
The selected dish menus were categorized into three major groups to accommodate the 
objective of this study. Those three groups and their menu were: (A) Dish menu 
with/without addition of MSG only (fried tempe/tempe goreng; fried mix vegetable and 
wheat flour based/bakwan sayur; spiced chicken soup/ soto ayam; fried tofu filled with 
mix vegetables and wheat flour based/tahu isi; rice cake with vegetable soup in coconut 
milk/lontong sayur; fried soybean press cake/tofu solid waste with flour/oncom goreng; 
fried chicken; omelet/telur dadar).  (B) Dish menu with/without addition of seasoning 
and/or condiment containing glutamate (stir fried water crest/tumis kangkung; mixed 
vegetable in chicken soup/sayur sup ayam.; and (C) Dish menu with/without addition of 
MSG, and seasoning and/or condiment containing glutamate (fried rice/nasi goreng; mixed 
vegetables sour soup/sayur asam; meatball with noodle and vegetable in soup/mie baso 
kuah; chicken noodle/mie ayam; chicken rice porridge/bubur ayam).  
 

Analysis of Free Glutamate Content in Selected Dish Menus with/without Addition of 
MSG and/or Seasonings Containing Glutamate and Their Raw Materials 
Each selected dish menu with and without addition of seasonings and/or condiments 
containing glutamate were prepared at laboratory in duplicate. It is necessary to include the 
dish menu with addition of MSG as the MSG or seasoning containing glutamate added to 
the food consumed in the survey may be different with the one prepared in the lab.  To 
evaluate the effect of cooking on free glutamate content in dish menus, raw material mix 
including basic seasoning for each dish menu will also be analyzed for free glutamate 
content.  Therefore, free glutamate content were analyzed in: selected dish menus with 
addition of MSG and/or seasoning and/or condiment containing glutamate; selected dish 
menus without addition of MSG and/or seasoning and/or condiment containing glutamate; 
and raw material mix including basic seasoning to prepare the selected dish menus. Free 
glutamate content in raw materials and dish menus were analyzed in duplicate for its free 
glutamate content (by HPLC method) (Rhys-Williams and others 1982) and moisture 
content (AOAC 1999) was also determined.  
 

Results and Discussion 
The evaluation of free glutamate content in several selected dish menu was conducted by 
two ways, i.e. free glutamic acid by calculation based on standardizing recipes and free 
glutamic acid by analyses on laboratory.   The result showed that raw materials that 
contributed to free glutamate content on group dish menu with/without addition of MSG 
only were chicken, oncom, potato, fried onion, and tomato. Addition of MSG to this group 
dish menu was contributed to their free glutamate  content ranged from 36.2 – 142.9%. The 
effect of cooking was also contributed to free glutamate content on dish menu ((-) 86.2 to 
(+) 43.3%), which could reduce or increase free glutamate content, although it involved the 
same process, i.e. frying. Frying process reduced free glutamate on dish menu (spice 
chicken soup, fried soybean press cake, and fried chicken) which its raw material already 
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consist of free glutamate. Meanwhile, it increased free glutamate on dish menu which free 
glutamate on raw material was not detected.   
 

In dish menu with/without addition of seasoning and/or condiment containing glutamate, 
free glutamate content in raw material of stir fried water crest and stir fried water crest 
without premix seasoning powder was not detected. After cooking with premix seasoning 
powder, it was detected as much as 53.11 mg/portion or the percentage of seasoning added 
to free glutamate on this menu was 100%. Thus, free glutamate derived from the addition 
of premix seasoning powder containing glutamate only. The same result was also found 
that free glutamate content in raw material of mixed vegetable in chicken soup was not 
detected. But, the cooking effect (stewing) contributed to free glutamate content in mixed 
vegetable in chicken soup by about 7.5%. 
 

Fried rice (nasi goreng) and mixed vegetable sour soup (sayur asam) contained free 
glutamate derived only from the addition of MSG, and seasoning and/or condiment. Free 
glutamate content in meat ball with noodle and vegetable in soup (mie bakso kuah), 
chicken noodle (mie ayam), and chicken rice porridge (bubur ayam) derived from MSG, 
and seasoning and/or condiment added, as well as from its raw material, i.e. meat ball, 
chicken, fried soybean, fried onion, and celery. 
 

Addition of MSG to free glutamate content on group dish menu with/without addition of 
MSG and seasoning and/or condiment containing glutamate ranged from 9.8 to 70.5%. 
Meanwhile, addition of seasoning and/or condiments to free glutamate content on this 
group menu ranged from 7.9 to 52.5%. 
 

Based on this study, free glutamate content varied on selected dish menu. It was affected 
by many factors, i.e. raw material and its composition, the addition of MSG and seasoning 
and/or condiments, as well as cooking process.  
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