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Breakfast Cereal by Extrusion Process
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ABSTRACT

Seven formulas of broken rice - based breakfast cereal were carried out by extrusion process. This
development was done to obtain products with good texture, high nutritional value and protein quality. Formula
Q met the criteria and composed of 10 % defatted soy flour and 6 % full fat soy flour added into 75 %
broken rice, 5 % sugar, 2.5 % cocoa powder, 1 % mixed vitamins and minerals, 0.5 % CaCO;, and fortified
with lysine amino acid 0.25 % of the total ingredients. Breakfast cereal formula Q displayed greater nutritional
values than other ten commercial brands. Composition of formula Q improved protein quality by obtaining
greater content of lysine and methionine plus cystine. Amounts of all essential amino acids were at least
80 % of the values recommended by FAO / WHO 1973. And formula Q provided protein content of 11.8
% or 3.02 g protein per 100 kcal which greater than standard requirement for regular human food which should
be at least 2.5 - 3.0 g. Comparing nutrient values from consuming breakfast cereal formula Q to get 2,000
kcal, consumers would receive nutrients accounted to 80 - 700 % of Thai RDI recommended values, however
with the exception of fat content, vitamin B6, Na and K that existed 40 - 60 % of Thai RDI recommended
values. Sensory evaluation was conducted to compare formula Q with 2 highly accepted commercial breakfast
cereals and the other product produced by Institute of Food Research and Product Development. Formula Q
demonstrated no significant difference in taste, texture and overall acception when tested without fresh milk.
Together with fresh milk only score of texture that formula Q was significantly different from the 2 commercial
breakfast cereals.

Key words : breakfast cereals, extrusion process, broken rice, defatted soy flour, full fat soy flour, twin screw

extruder
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Table2 Chemical composition, protein-calorie ratio and organol eptic evaluation of flavoured broken

rice-based breakfast cereals.

% Chemical composition

Protein - calorieratio

Organoleptic evaluation
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In a column, means with the same letter are not diferent (p < 0.05).
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Table4 Comparision of the essential amino acid contents in flavoured broken rice — based breakfast
cereal to raw materials and FAO/WHO standard (1973) in milligrams per gram of protein.

Essential aminoacid  Brokenricel Full fat ¥ Q R 2 FAO/WHOY
soy flour 6 % FFS 350 rpm 1973
10 % DFS 16 % DFS
Broken rice-based Corn-based
Isoleucine 43 28 37(93) 34(85) 40
Leucine 80 37 61(87) 96(137) 70
Lysine 37 (67)% 39 (70) 63(114)% 40(73)¥ 55
Methionine + Cystine 29 (82) 13 (37)¥ 36(103)% 41(117)% 35
Phenylalanine + Tyrosine 68 42 61(102) 94(157) 60
Threonine 39 28 33(83) 37(93) 40
Tryptophan 11 8 12(120) 11(110) 10
Valine 51 30 40(80) 41(82) 50
Source: 1/ Amino acid content of Thai foods. Nutrition Division, Health Dept; Ministry of Public Health. Jan
2533. 1SBN 974 — 7955-60-1 39 p.
2/ PrachaBoonyasirikool and Chulaluk Charunuch, 1997. Production of Corn—Based Breakfast Cereal

By Twin Screw Extruder. Kasetsart J. (Nat. Sci) 31: 429 —444 (In Thai)

3/ Limiting amino acid

~
~

Chemical scoreisthe percentage of essential amino acid content in foods, compared to the content of

the same amino in the tables of recommended contents.
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Table5
of nutrients for Thai RDI.
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Comparisionof nutrientsinflavoured broken rice- based breakfast cereal (Q) tothe percentage

Serving size: 1 package (25 g)

Nutrition facts

Serving per package: 1
Amount per serving

Calories 100 Caloriesfrom fat 10
% Daily Value*
Total fat 1 g 2%
Saturated fat 0.5 g 2%
Cholesterol 0%
Protein 3 g
Total carbohydrate 19 g 6%
Dietary fiber lessthan1g 4%
Sugars5g
Sodium 65 mg 3%
Vitamin A 8% Cacium 20%
Vitamin B1 4%
Vitamin B2 6 % lodine 35 %
Vitamin B12 15% Iron 4%
Vitamin B6 2% Potassium 2%
* Percent daily values are based on a 2000 Kcal diet
Individual daily values may be higher or lower depenting on calories needs

Kca 2,000 2,500
Total fat Lessthan 659 80g
Sat fat Lessthan 209 259
Cholesterol Lessthan 300 mg 300 mg
Sodium Lessthan 2,400 mg 2,400 mg
Total carbohydrate 3009 3759
Dietary fiber 259 30g

Calories per gram : Fat = 9 ; Carbohydrate = 4 ; Protein =4
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Table6 Organolepticevaluation of thebest acceptanceof flavoured brokenrice- based breakfast cereal
formula Q compare with R, 350 rpm O.V.T.Cand NL. MLO.

Eating without milk Eating with milk

P [} ® @ @

R Q O O o

5 C 8 o & . 8 o &

T = > — = S et —

Formulaor < © % % §_ 2 g % % §_ 2 g

brand name @ T [ 2’ lq—J <L):> [ [ 2’ lq—J <LE>
Q 166 723 723 725 733 730 710 718 725 7.10° 7.08
R'5 350 rpm 117 698 713 695 728 7.18 688 698 7.08 690° 6.98
OV.T.C 159 703 705 710 738 715 725 728 7.13 7432 7.18
NL. MLO 137 735 730 700 763 748 730 740 7.18 7.482 735

In a column, means with the same |etter are not different at (p < 0.05).
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