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Study on the Production of Snacks

from Rice Bean by Twin Screw Extruder
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Somchai Prabhavat, Pracha Boonyasirikool, and Chulaluk Charunuch

ABSTRACT

Rice bean snacks were prepared by using a twin screw extruder ZE 25 X 33 D. They were prepared
from rice bean flour, rice bean flour adding mungbean flour, black gram flour, rice flour, wheat flour, cassava
starch, corn grit and full fat soy flour. The average score from sensory evaluation of seventeen formulaee of
rice bean snacks in terms of color, flavor, texture and acceptability showed that two formulaee of rice bean
snack which were formulae number 9 prepared from rice bean flour adding 20.0% rice flour, 2.5% wheat flour
and 20.0% corn grit ; rice bean snack formulae number 14 prepared from rice bean flour adding 23.8 % black
gram flour, 21.4 % rice flour, 21.4 % corn grit and 4.8 % full fat soy flour, respectively, were best accepted
by the panelists when compared with the rest of the samples. The protein content of the best accepted two
formulae (formulae number 9 and 14) of rice bean snack were 15.23 and 16.25 % and fat content were 9.10
and 11.95% on dried weight basis, respectively. The protein quality of the best accepted two formulace of
rice bean snack (formulae number 9 and 14) showed higher chemical score of methionine + cystine, 94 and
97 % and higher PER ranged from 1.92 + 0.13 and 2.00 £ 0.11, compared to 69 % of rice bean snack formula
number 1 and 12 prepared from rice bean flour alone and rice bean flour adding 4.8 % full fat soy flour,
respectively, and the PER were 1.60 £ 0.19 and 1.76 * 0.12 while the PER of casein was 2.50 + 0.17.
Key words . rice bean snacks, black gram flour, rice flour, wheat flour, corn grit, full fat soy flour, twin screw

extruder ZE 25 x 33 D.
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Table 1  Chemical composition of various kind of flours.
Chemical composition ( % Dry weight)
Kinds of Moisture Fat Protein Ash Crude Carbo  Energy
flours (%) (% ) (%) (% ) fiber hydrate Cal/100
(%) (%) gram
Rice bean flour 9.28 1.58 22.34 3.85 5.60 66.63 370
(RBF)
Mungbean flour 6.77 1.44 27.99 3.42 1.48 65.67 388
(MBF)
Blackgram flour 8.26 0.82 28.00 2.50 1.69 66.99 387
(BGF)
Rice flour (RF) 10.51 0.50 8.50 0.62 0.00 90.38 400
Wheat flour (WF) 11.94 1.83 13.36 0.70 0.18 83.93 406
Cassava starch (CS) 11.84 0.00 0.02 0.23 0.00 99.75 399
Corn grit (CG) 10.12 2.10 9.97 0.58 8.76 78.59 373
Full fat soyflour (FFSF)  6.14 25.73 45.55 5.68 1.03 22.01 502
Table 2  Essential amino acid composition of various kind of flours andFAO/WHO standard.
Essential Amino acid , mg/gm of protein of
amino acid RBF MBF BGF RF WF CG FFSF FAO/
WHO?3
Isoleucine 36 37 36 35 31 30 36 40
Leucine 73 77 78 78 67 80 69 70
Lysine 69(125)1 67(122)1 62(113)1  35(64)2 18(33)2 17(31)2 62(113)! 55
Methionine 24(69)2  23(66)2 24(69)2  58(166)1 52(149)1 58(166)! 23(66)2 35
+ Cystine
Phenylalanine 88 90 89 90 81 88 83 60
+ Tyrosine
Threonine 34 33 32 34 30 32 38 40
Tryptophan 12(120)1 14014001 14(140)t  18(180)1 12(120)1  6(60)2  15(150)! 10
Valine 42 45 43 50 37 39 37 50
I (-) Chemical score in parenthesis
2 (-) Limiting amino acid with chemical score
3 Source : Food Composition Table for use in East Asia (FAO , 1972)

Chemical Score

amino acid content in flour x 100

amino acid content in FAO/WHO standard
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Table 3 Composition of seventeen formulae of rice bean flour for preparation of rice bean snacks.

Formula Composition , %
number RBF MBF BGF RF WF CS CG FFSF
] 100.0 - - - - ~ - -
2 35.0 25.0 20.0 - - 20.0 -
3 35.0 - 25.0 20.0 20.0 -
4 30.0 25.0 - 20.0 2.5 2.5 20.0 -
5 30.0 - 25.0 20.0 2.5 2. 20.0 -
6 30.0 25.0 22.5 - - 22.5 -
7 30.0 - 25.0 22.5 - - 22.5 -
8 60.0 - - 20.0 - - 20.0 -
9 57.5 - - 20.0 2.5 - 20.0 -
10 57.5 - - 20.0 - 2.5 20.0 -
11 55.0 - - 20.0 2.5 2.5 20.0 -
12 95.2 - - - - - - 4.8
13 28.6 23.8 - 214 - - 214 4.8
14 28.6 - 238 214 - - 214 4.8
15 57.2 - - 19.0 - 19.0 4.8
16 54.8 - - 19.0 2.4 - 19.0 4.8
17 52.4 - - 19.0 2.4 2.4 19.0 438
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Table 4  Organoleptic evaluation of rice bean snack formula number 2 - 7 compare with formula number
| (from rice bean flour alone) coating with Bar.B.Q flavor.

Characteristic Rice bean snack formula number

| 2 3 4 5 6 7
Color 6.13b 7.20a 7.331a 7.27a 7.272a 7274 7.27a
Flavor 6.80b 7.00ab 7.07ab 7.13ab 7.40a 7.27ab 7.27ab
Texture 7.53a 7.13ab 7.20ab 6.87b 7.13ab 7.20ab 7.13ab
Acceptability 6.87a 6.87a 7.20a 6.73a 7.13a 7.20a 7.27a

The figures on the same row with the same letter showed no significant difference in statistics at 95% level

Table 5  Organoleptic evaluation of rice bean snack formula number 8 - 11 compare with formula
number | (from rice bean snack alone) coating with Bar.B.Q flavor.

Characteristic Rice bean snack formula number

] 8 9 10 11
Color 6.60b 7.20a 7.53a 7.474 7.40a
Flavor 7.47a 7.67a 7.672 7.60a 7.602
Texture 7.27a 7.602 7.53a 7.53a . 7.53a
Acceptability 7.27a 7.53a 747 7.27a 7.40a

The figures on the same row with the same letter showed no significant difference in statistics at 95% level

Table 6 Organoleptic evaluation of rice bean snack formula number 13 - 17compare with formula
number 12 (from rice bean flour adding 4.8% full fat soy flour) coating with Bar.B.Q flavor.

Characteristic Rice bean snack formula number

12 13 14 15 16 17
Color 6.00¢ 7.674 7.73a 6.93b 7.00b 7.07b
Flavor 6.60b 7.272 7472 7.27a 7.47a 7.20a
Texture 6.872 7.20a 7.47a 7.202 7.40a 7.004
Acceptability 6.73b 7.20ab 7.402 7.20ab 7.27ab 7.00ab

The figures on the same row with the same letter showed no significant difference in statistics at 95% level

v ' v Y .
Jufwmidudesaz 9.10 vaz 1195 Tasihwmiin  Srilwauaeia 2 gas (@ash 9 uaz 14) As
URIAWEIAY (Table 7) nanlduaaalilu Table 8 Faligunmaeallsdu
Auamved lilsAuvesomsvuifernnutle  Afigalaoil chemical score ¥9INTA 82X U 1WNT
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Table 7  Chemical composition of the best two formulae of accepted rice bean snack formula number
9 and 14. (coating with Bar.B.Q flavor).

Chemical composition Rice bean snack formula number
( % Dry weight) 9 14
Moisture, % 7.16 6.85
Fat, % 9.10 11.95
Protein, % 15.23 16.25
Ash, % 3.32 3.88
Crude fiber, % 1.93 1.24
Carbohydrate, % 70.42 66.68
Energy, Cal/100 gram 425 439

Table 8 Essential amino acid composition and protein efficiency ratio (PER) of the best two accepted
rice bean snack formula number 9 and 14 compare to rice bean snack formula number | and 12
made from rice bean flour alone and rice bean flour adding 4.8% full fat soy flour.

Essential Rice bean snack formula number FAO/
amino acid 1 12 9 14 WHO?3
Isoleucine 34 35 34 35 40
Leucine 69 71 77 80 70
Lysine 61(111)! 60(109)! 58(102)! 55(100)! 55
Methionine + Cystine 24(69)2 24(6 9)2 33(94)1 34(97)1 35
Phenylalanine + Tyrosine 80 82 83 85 60
Threonine 33 34 34 34 40
Tryptophan 8 13 11 13 10
Valine 40 40 41 43 50

PER (Casein = 2.5+ 0.17) 1.60+0.19 176 +0.12 192+0.13 2.00+0.11

1 (-) = Chemical score in parenthesis
2 (-) = Limiting amino acid with chemical score
3. Source : Food Composition Table for use in East Asia (FAO | 1972)

amino acid content in snack x 100

Chemical score =
amino acid content in FAO/WHO standard

gain in weight of albino rat
Protein efficiency ratio (PER) =

protein intake
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