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Abstract

Broken rice, an inexpensive by-product from the milling process, has high nutritional value.

This research aimed to study the ratio of broken rice from non-glutinous rice and glutinous rice on
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the quality of rice cracker products. The results showed that the formula with the ratio of non-
glutinous rice to glutinous rice as 100:0 had the lowest swelling rate, the highest hardness, and the
lowest overall liking score. Interestingly, the suitable formula for rice cracker production was the
formula with non-glutinous rice to glutinous rice as a ratio of 0:100. Apparently, it had the highest
swelling rate and the highest score of appearance (7.70+0.79), flavor (7.60+1.00), test (7.63+0.81),
texture (7.83+0.79), and overall liking (7.77+0.82), respectively. The effect of sugarcane sugar on
stevia water in different ratios on the quality of the rice cracker syrup were also studied. It was
found that the total soluble solids of syrup varied directly to the amount of cane sugar, while the
hardness of the syrup after cooling at room temperature varied directly to the amount of stevia
water. The ratio of cane sugar on stevia water at 100:0, 75:25 and 50: 50 with the average score
of appearance, flavor, taste, texture and overall liking were not statistically significant (p>0.05).
Utilization of broken rice and stevia water for rice cracker production is an interesting way for value
added raw materials in locality, with a variety of products for supplying health- conscious

consumers.
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Table 1 The moisture content of rice cracker before frying and after frying and swelling rate

Ratios of non-glutinous Moisture content of rice Moisture content of rice Swelling
rice to glutinous rice cracker before frying (%) cracker after frying (%) rates
100:0 5.97+0.06 5.77+0.12° 1.41+0.02°
155 5.73£0.12° 5.43+0.12° 1.46:0.04°
50:50 5.57+0.06° 5.23+0.12° 1.84+0.05°
25:75 5.30+0.10° 5.13£0.06" 2.38+0.05°
0:100 5.13+0.12° 5.0020.10° 2.83+0.06°

mean+SD; *¢ means within each column indicate significant differences (p<0.05) using Duncan’s

multiple range test.
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Figure 2 The hardness of rice cracker before frying and after frying [*® means significant differences

(p<0.05) using Duncan's multiple range test.

Table 2 The colors of rice cracker before frying and after frying

Ratios of non- Colors of rice cracker before frying Colors of rice cracker after frying

glutinous rice to

glutinous rice . i o s i o
100:0 21.40+0.27° | 14.83+0.13% | 22.60+0.32° | 34.32+0.23° | 13.12+0.03° | 21.59+0.03°
75:25 23.93+0.52"| 11.4320.18° | 19.54+0.02° | 36.67+0.35% | 12.78+0.23° | 20.78+0.17°
50:50 37.83+0.10° | 10.37+0.02° | 19.20+0.21° | 37.40:0.09° | 12.35+0.01° | 20.53+0.50%
25:75 45.45£0.17°| 7.8420.06° | 17.20£0.22° | 42.53+0.22° | 11.78+0.23¢ | 20.28+0.03
0:100 47.45+0.17° | 7.13£0.02° | 15.96+0.06° | 46.46+0.19° | 8.50+0.08° | 18.27+0.09°

meanxSD; ** means within each column indicate significant differences (p<0.05) using Duncan's

multiple range test.
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Table 3 The liking score (n = 30) of rice cracker after frying

Ratios of non-glutinous rice Attributes
to glutinous rice Appearance Flavor Taste Texture |Overall liking
100:0 1.7340.69° | 4.70£0.95° | 5.63+1.45° | 1.67+0.76° | 2.10+1.12°
75:25 2.07+1.01° | 4.77£0.94° | 5.80+1.45° | 1.90£0.92% | 2.33x1.12°
50: 50 4.80£2.02° | 5.03+1.13 | 6.07+1.28° | 5.00+1.89° | 5.03+2.01°
25:75 7.13£097% | 7.03+0.89° | 7.20+0.61% | 7.17+0.87° | 7.30:0.47°
0:100 7.70£0.79° | 7.60+£1.00* | 7.63+0.81% | 7.83+0.79* | 7.77+0.82°

meanSD; ¥¢ means within each column indicate significant differences (p<0.05) using Duncan's

multiple range test.
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Figure 3 The appearance of rice cracker from watermelon, cantaloupe, longan and sugar cane

Table 4 The colors of four different formulations of the rice crackers

Colors of rice cracker before frying Colors of rice cracker after frying
Rice crackers

L* a* b* L* a* b*
Watermelon | 47.45£0.17° | 7.1320.02° | 15.96£0.06* | 41.79+0.22° | 10.50+0.12° | 18.27£0.09¢
Cantaloupe | 50.23+0.14° | 3.89+0.02° | 15.08+0.03° | 46.46+0.19% | 8.50+0.08° | 19.25+0.06°
Longan 41.05:0.14° | 2.07£0.01° | 8.98+0.02° | 35.48+0.35% | 11.92+0.03° | 20.90+0.03?
Cane sugar | 35.21+0.09° | 1.85+0.01° | 10.25+0.01° | 37.22+0.18° | 12.54+0.02% | 20.8120.06°

mean+SD; ** means within each column indicate significant differences (p<0.05) using Duncan's

multiple range test.

Table 5 The liking score (n=30) of four different formulations of the rice crackers

Attributes

Rice crackers

Appearance Flavor Taste Texture Overall liking

p

Watermelon 7.70£0.79™ 7.60+£1.00™ | 7.63+0.81™ | 7.83:+0.79" 7.77+0.82"
Cantaloupe 7.67+0.84™ 7.53+0.97™ | 7.53+0.82™ | 7.73+0.83™ 7.67+0.84"
Longan 7.57+0.86™ 7.43£0.97™ | 7.43+0.82" | 7.63+0.85™ 7.57+0.86"
Cane sugar 7.43+£0.94™ 7.40£0.97™ | 7.40+0.81" | 7.57+0.94"™ 7.47+0.97™

™ means not statistically significant (p >0.05)
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Table 6 Total soluble solids, hardness and the liking score of rice cracker with syrup

Ratios of cane Total Hardness Attributes
sugar to stevia| soluble at room Overall
Appearance| Flavor Taste Texture

water solids {°Brix) temperature (N liking
100:0 80.33+0.31°| 25.5+0.45° 7.87+0.78% |8.27+0.78°[7.70+0.79% | 7.93+0.83% | 8.20+0.71°
75:25 75.17£0.21°|  36.4+0.31° | 7.67£0.71* |7.80+1.10°|7.63+0.89° | 7.73+0.74% | 8.00+0.69°
50:50 44.57+0.35°| 47.6+0.20° 7.60£0.72° |7.73+1.05%| 7.57+0.90% | 7.67+0.66° | 7.93+0.64%
25:75 26.630.15%| 52.5:0.25% | 7.00£0.87° | 6.90+.16° |6.97+0.81°|6.83+0.83°| 6.90+0.96°

meanzSD; **™ ¢ means within each column indicate significant differences (p<0.05) using Duncan's

multiple range test.
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