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ABSTRACT

This research was to study the extrusion process for producing healthy snack and
to investigate the effect of processing parameters on the characteristics of 5 colors beans
extrudates. The parameters included the bean (red bean, soy bean, green bean, black
bean and white bean) and job’s tear: bean ratio (30:70,50:50,70:30) and the screw speed
(450,550 rpm). Single screw was used to carry on the experiments. The extrudate
characteristics (moisture content, density, expansion ratio , water absorption index (WAI),
water solubility index (WSI) .textural characteristic and color) were analyzed. It was found
that an increase in screw speed result in a decrease in extrudate’s density, redness,
yellowness and moisture content, but an increase in water absorption index(WAI), water
solubility index (WSI) and expansion ratio. The processing condition of job’s tear : bean
ratio at 50:50 and screw speed 550 rpm was found to be the optimum condition for all
beans. However, the feed with soy bean had some limitation in usage due to its fat
content, and only 30% of soy bean can be mixed with job’s tear.
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2.1 (Extrusion process)
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4.1

Energy
(Kcal)
Water
(grams)
Protein
(grams)
Fat

(grams)

Carbohydrate

(grams)
fiber
(grams)
Ash
(grams)
Calcium
(milligrams)
Phosphorus
(milligrams)
Iron
(milligrams)
Thaiamin
(milligrams)
Riboflavin
(milligrams)
Niacin
(milligrams)

YBJT

420.36
(420.1235)
3.2
(2.1387)
2130
(20.26)
8.86
(8.43)
63.86
(65.81)
4,09
(3.89)
217
(2.63)
93,76
(89.19)
37.26
(415.98)
9.29
(8.84)
0.53
(0.50)
0.14
(0.1305)
283
(2.69)

5

4.1

GBJT

396.53
(391.62)
150
(1.95)
20.43
(19.13)
2.76
(2,58)
7249
(72.96)
4.25
(3.98)
282
(2.64)
7950
(74.44)
388.69
(363.94)
7.29
(6.83)
0.42
(0.39)
017
(0.16)
3.15
(2.95)

2 -

BB.JT

393.45
(392.1601)
2.46
(2.01)
20.20
(19.10)
2.86
(2.7)
7172
(72.85)
432
(4.09)
275
(2.60)
41,05
(38.82)
455.29
(430.55)
13.23
(1251)
0.31
(0.29)
0.12
(0.10)
2.48
(2.35)

(

WBT

394.97
(397.83)
3.38
(1.84)
19.41
(18.55)
3,51
(3.36)
7142
(73.35)
351
(3.35)
227
(2.17)
1027
(9.8185)
196,81
(188.10)
8.00
(7.65)
03785
(0.36)
0.28
(0.27)
3.14
(3.00)

)
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RBJT

395.35
(389.65)
1.97
(261)
1752
(18.55)
3.25
(3.04)
7400
(14.21)
3.97
(3.71)
3.25
(3.04)
73.84
(68.95)
429.24
(401.06)
4.41
(4.12)
0.30
(0.28)
0.73
(0.78)
3.0
(2.99)
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3.3-8.3 2.5-
3.0 100 10-12
8.00-34.00%

5 16.81-
20.27% 2.58% -8.86%
5

4.2 (Moisture content)

LA ) 2 )
41

B 6B B B B
Types of Beans

4.1

1.502-3.380% L ( )
2 ( ) 1.835-2.6124%

[19]
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43 (Bulk Density)

4.2

1 formula 1 formula 2

YB B BB B RB

Types of Beans
4.2
0.113-0.246 g/cm3
1 ) 2 ( ) 0.118-0.260 g/cm3
I ) 2 ) 2( )
[20,21]
1 2
44 (Expansion ratio)
5

43



2.50

Bl

12050
0.00
Y8
43
2 ( )
2 ( )
45 (WAI)

30

B BB W8 RB

Types of Beans
1( ) 1.751-2.244
1.350-1.697
g )
[21]
4.3
5

44



4.6

4.4

6.00
5.00
4.00
3.00
2.00

1.00

(WSI)

GB
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formula 2

71
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L{
2.418-4.549 §/8
|

)

WA

RB

2.101-4.354 §/8

4.5



50 00 1 formula 1 formula 2

45,00

40.00

35.00

30.00

25.00

=y 20.00

* 15.00
10.00

5.00

0.00

Types ot Beans
45

L )
18.493-43.890% 2 ( ) | 438-41.752%

2 1(
Mezreh, et al, 2006 [21]
5%
2009) WSl

4.7 (Hardness)

4.6

32

WSl

(Yijun Sang,



4.6

0589 12

4.8

12.00

10.00

g) 8.00
6, 6.00

4.00

2.00

47

(Crispness)

47

I~
) 0.243-1.100 §
) h;
[22]
5
1 formula 1 formula 2

GB BB

Types of Beans

)
2

)

0.159-



| ) 7512-
8.435 2 ( ) 8.007-9.089

49

48

0.50 * formula 1 formula 2
0.45
0.40

05
0 |25
0.20 I
0.15
0.10

0.05

0.00

0 X —o

YB GB BB WB RB

Types of Beans

48

1 ) 0.083-0.208
2 ( ) 0.186-0.396
2 ) L )
[23]

4.10
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4.2
L*
1 64.58
2 66.09
1 67.23
2 69.51
1 62.42
2 63.97
1 68.13
2 69.06
1 57.9
2 63.71
* L* = q* =
L* 69.51
a* 12.52
b*
a* b* (Chaiyakul, et al, 2008 )
2 ( ) 2 ( )

a*
12.52
11.45
11.91
10.74
11.48
10.31
10.86
10.68
12.41

12.22
p -

b*
23.57
24.19
29.79
21.35
19.02
17.29
18.17
17.93
19.88
16.69

L*

3
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