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ABSTRACT

The study of the ratio of water to cassava starch in the production of Vietnamese rice crackers
is the main factor affecting production and quality. The results of the study will be applied to low-shear
extruder machines to replace traditional production. According to the traditional formula, high-water
ratio was used to decrease the viscosity of dough and to simplify production process. Therefore, the
objective of this research was to investigate the optimum ratio of water and tapioca starch for rice
cracker production by a low-shear extruder machine. The water-tapioca starch ratios were increased
starch to get a mixture that is less liquid. There are 5 levels: 45.0:36.0, 42.5:38.5, 40.0:41.0, 37.5:43.5,
and 35.0:46.0. According to the experiment, the ratio 40.0:41.0 was selected. The dry raw cracker is a
gelatinization level89.24%, diameter 31.19+0.07 mm, color value L*(brightness)=51.18+4.02 a*(green
to red) =7.08+0.39 b*(blue to yellow)=25.96+0.75, and the product moisture content (%wb) was
10.09+0.24 within Thai community product standard (less than 12%). Ready-to-eat products had a color
value of L*(brightness)=55.01+£3.78 a*(green to red)=6.25+1.20 b*(blue to yellow)=29.34+2.93, swelling
rate (%) 574.64 £ 106.50, density 0.163+0.01 g/cm3, oil absorption (%) 64.34+5.41, diameter after frying
59.70£0.28 mm, maximum force 6.31£0.58 newton The product moisture content (%wb) was 2.53 +
0.26 within Thai community product standard (less than 4 %). Therefore, the ratio of 40.0:41.0 was a

suitable proportion for both physical and chemical properties.
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Table 1 Physical and chemical quality of the Vietnamese crackers before fried with different ratios of

water to tapioca starch

Ratio of

water to Gelatinizatio Moisture Diameter Color value

tapioca n degree (%) content (%) (mm.)

starch L* a* b*
Vietnam

9.02 26.98 60.32 2.78 8.83
Commercial - )
+0.10° + 0.45° +0.11 +0.10° +0.97°

crackers
Condition1 90.51 13.14 31.40 47.74 8.39 26.48
45.0: 36.0 +0.00 +0.24° +0.04° +2.70° + 0.35° +1.79°
Condition2 91.62 12.68 30.60 50.27 7.35 25.03
42.5: 385 +0.00 +0.21° +0.03%° +1.60° +0.54% +2.23°
Condition3 89.24 10.09 31.19 51.18 7.08 25.96
40.0: 41.0 +0.00 +0.24° +0.07%° +4.02° +0.39° +0.75°
Condition4 89.90 11.06 30.00 54.27 6.46 25.72
37.5:435 +0.00 +0.24° + 0.07° +1.20% +0.02% +0.60°
Condition5 90.37 10.71 29.80 59.60 5.39 24.56
35.0: 46.0 +0.00 +0.47% + 0.04° +0.93° +0.23° +0.24°

Note: Data are expressed as mean + SD (n = 3). Different letters above the parameters represent significant differences (p < 0.05).

There was no significant difference when they were the same (p > 0.05).
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Figure 1 Characterization of Vietnamese crackers with 5 ratios before fried.

Condition1  45.0: 36.0
Condition 2  42.5: 38.5
Condition3  40.0: 41.0
Condition4  37.5:43.5
Condition 5 35.0: 46.0

Figure 2 Characterization of Viethamese crackers with 5 ratios after fried.
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Table 2 Physical and chemical qualities of the Viethamese crackers after fried with different ratios of

water to tapioca starch

Ratio of

Ratio of Moisture

Moisture Qil Maximum Color water to
water to Swelling Diameter content

content Density absorption pressure value tapioca
tapioca rate (%) (mm.) (%)

(%) (g/cm®) (%) (Newtons) starch
starch

L* a* b*
Vietnam

3.05 1226.67 0.54 55.93 46.60 10.08 61.41 2.63 8.87
Commercial

+0.112° +28.37°  +0.00°  +1.16° +0.24" +1.29° +0.51" +0.642 +0.10?
crackers
Condition 1 3.75 668.84 0.150 59.50 61.65 4.83 54.03 6.52 28.27
45.0: 36.0  +0.63° +66.317 +0.017  +0.19° +3.17" +0.37° +2.71" +0.80° +2.64°
Condition 2 3.22 594.34 0.160 55.10 57.84 6.23 58.74 5.29 26.50
42.5:38.5  +0.29%° +139.11% +0.037  +0.41° +5.96" +0.162 +3.10™ +0.60° +3.14°
Condition 3 2.53 574.64 0.163 59.70 64.34 6.31 55.01 6.25 29.34
40.0:41.0  +0.262 +106.50° +0.01%  +0.28° +5.41" +0.582 +3.78" +1.20° +2.93°
Condition 4 3.05 492.69 0.193 50.20 45.08 12.05 58.69 6.05 28.90
37.5:43.5  +0.03% +132.27% +0.03%7  +0.40%° +6.45" +1.73° +2 59" +0.23° +2.18°
Condition 5 2.98 392.21 0.233 42.10 4255 13.00 62.28 5.33 28.49
35.0:46.0 +0.03% £107.132 #1.07%  +0.322 +7.83™ +2.00° +0.87" +0.40° +2.49°

Note: Data are expressed as mean + SD (n = 3). Different letters above the parameters represent significant differences (p < 0.05).

There was no significant difference when they were the same (p >0.05).
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