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Development of germinated parboiled rice cracker supplemented

with kale (Brassica oleracea L. var. acephala DC) powder
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Abstract
The research aims to investigate the effects of adding 0%, 2.5%, 5.0%, and 7.5% kale powder
by weight (formulas 1, 2, 3, and 4, respectively) on the physicochemical quality and sensory acceptance
of the product. The results found that the addition of kale powder affected the color, texture, spread
ratio, and water activity of the products (formulas 2 - 4) significantly differently from the sample without

kale powder (formula 1). An increase in kale powder content decreased the L*, a*, b*, and C* values.
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Formula 4, containing 7.5% kale powder, had the lowest L*, a*, b*, and C* values, ranging from 34.23,
-0.29, 14.35, and 103.1, respectively. The germinated parboiled rice crackers supplemented with kale
powder had a color shade ranging from yellow to green (hue angle 90° - 180°), while those without kale
powder addition had a color shade ranging from red to yellow (hue angle 0° - 90°). It was found that
the formulas added with kale powder showed a lower spread ratio in the range of 7.00 - 8.49 and
hardness in the range of 2,105.00 - 2,494.08 ¢ compared to the control sample (formula 1: without kale
powder), which had values of 12.83 and 3,236.67 g, respectively. All formulas had water activity in the
range of 0.3797 to 0.5822, less than 0.6 according to TCPS: 523/2020. The cracker with 5% kale powder
had the highest sensory overall liking score of 7.53.

Keywords: germinated parboiled rice, kale, cracker
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Figure 1 Fresh kale (a) and kale powder (b)
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Table 1 Color characteristics of kale powder

color characteristics

kale L* a* b* c* ho

powder 58.10+0.78 -3.15+0.09 31304007 49614132  178.5294+0.0012

Remarks: Mean values are the mean + SD
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Figure 2 Photographs of kale powder (0-7.5%) supplemented germinated parboiled rice cracker
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Table 2 L*a* b* C* and h° of kale powder (0 - 7.5%) supplemented germinated parboiled rice cracker

formula kale L* a* b* c* ho

powder (%)

1 0 54.49+2.98%  6.75+0.16° 30.11+1.26° 476.5+38.9% 1.3500+0.0072°
2 25 39.72+0.57°  -0.05+0.03° 20.60+1.13° 212.6+22.8° 178.4305+0.0011°
3 5.0 36.64+1.47%  -0.14+0.09%  17.45+1.22° 152.7+20.9° 178.4373+0.0058"°
4 7.5 34.23+0.74°  -0.29+0.04° 14.35+0.619 103.1+18.8° 178.4496+0.0037°

Remarks: Mean values are the mean + SD, Mean values within columns with different superscripts are

significantly different (o < 0.05).
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Table 3 Spread ratio hardness and a,, of kale powder (0 - 7.5%) supplemented germinated parboiled

rice cracker

formula kale powder (%) spread ratio hardness (g) a,
1 0 12.83+3.18° 3,236.67+226.89° 0.5081+0.0962%
2 2.5 7.70+0.95° 2.105.00+724.00° 0.5822+0.0056°
3 5.0 8.49+2.75% 2.244.00+170.48° 0.3797+0.0165°
4 7.5 7.00+0.00° 2.094.08+292.62° 0.4570+0.0043%°

Remarks: Mean values are the mean + SD, Mean values within columns with different superscripts are

significantly different (o < 0.05).
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waraAuvaulnesIw (Table 4) vesnandasiunsninesullsdnenseniadumsininad snsamuiiunndisiu
laun Seuaz 0 (gasaruan LiiaTunadniag) 2.5 5.0 Lag 7.5 A28TTN1INAAOUAUYBULUY 9 - point
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naasuseniuvestUslnamsUsramduda TusnudnuarUsing @ sawi ANunseu ndu wazANNTEY
Tnosaugaiian Tneflasuuuegfl 7,50 7.27 717 7.63 657 way 7.53 nudy Tuvnisfinisiedunainieauiiautu
Judowar 75 avdmalinisvenivvesiuilnamewszamdndalusuduazaiunsovanas esanudn st
fdaeiAdonduiuaonadesiunamsiinsesigunmdudlu Table 2 fiwuien L* o b* uaz C* anas uaw

fiAAuudanfiuwnlingawy (Table 3)

Table 4 Sensory evaluation of kale powder (0-7.5%) supplemented germinated parboiled rice cracker

kale sensory characteristics
formula powder appearance color order crispness taste overall
(%) liking
1 0 6.00£1.05°  6.03+1.35° 573+1.23° 6.83+1.34° 573+1.23° 537+1.00°
2 2.5 6.37+1.07°  6.50+1.11° 6.90+1.16° 6.50+1.07° 6.23+0.97° 6.40+1.35"
3 5.0 7.50+0.86°  7.27+1.20° 7.17+1.09° 7.63+1.07° 6.57+1.07° 7.53+1.04°
4 7.5 7.00+1.23°  7.03+1.33® 7.03+1.03° 6.80+0.89° 6.43+1.14° 7.30+0.92°

Remarks: Mean values are the mean + SD, Mean values within columns with different superscripts are

significantly different (p < 0.05).
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