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Abstract
The objective of this research was to develop the Kaimook product from purple rice. The

suitable ratio of tapioca flour to purple rice flour was investigated by varying 4 levels of the flour
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mixture 100: 0 (control), 70: 30, 60:40, and 50: 50 by weight. The result showed that adding more
purple rice flour caused the significant decreasing in all pasting properties and cooking time (p <
0.05). In addition, the effect of increasing purple rice flour ratio caused an increase in the hardness
and adhesiveness of Kaimook but did not affect its gumminess and chewiness (p < 0.05). The
sensory evaluation indicated that the Kaimook from 70 : 30 formulas was not significantly different
from the control in all attributes. Therefore, the 70:30 and 60:40 formulas were chosen for further

development by studying the effect of modified starch (acetylated distarch phosphate) (5, 7.5 and

10 % by flour weight). It was found that adding modified starch in all levels did not cause significant
differences in pasting properties, texture properties and cooking time (p>0.05). Hence, the Kaimook
with 5 % modified starch was chosen for sensory evaluation. The result showed that the 70: 30
formulae gave the similar sensory scores to the control except the color (p >0.05). For the
antioxidant activity by DPPH assay, the 70: 30 formula with 5 % modified starch showed the ECs,
of 10.66 mg/mL.

Keywords: Kaimook; bubble tea; anthocyanin; purple rice; tapioca
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Table 1 Pasting properties of flour mixture with different ratios of tapioca flour and purple rice

flour
Tapioca
Peak viscosity Breakdown Final viscosity | Setback from | Peak time
flour: Purple
(cP) (cP) (cP) peak (cP) (min)
rice flour
100:0 4778.33+85.45° | 2822.67+68.24° |3493.00+30.41° |-1285.33+98.22° | 4.06+0.04°
70:30 2655.67+31.66° | 1702.00+16.37° |1542.33+18.45° |-1113.33+15.30° |3.92+0.00°
60:40 2277.33+157.43° | 1431.33+111.88° | 1301.00+75.90° |-976.33+83.39° |3.82+0.00°
50:50 1920.67+4.16% | 1221.67+26.39% |1061.00+37.40% |-859.67+33.29° |3.75+0.03°
a, b, c

values + standard deviation of 3 replications.

Mean values with different letters in each column are significantly different (p< 0.05); Mean

Table 2 Texture properties of Kaimook from different ratios of tapioca flour and purple rice flour

Tapioca flour: Hardness Adhesiveness Gumminess Chewiness
Purple rice flour (N) (N.s) (N) (N)
Commercial 328.35+18.05 -1.4620.41° 288.98+17.04° | 292.33+14.43°
100:0 133.48+10.16° -0.20+0.13° 103.91+10.08° | 124.23+29.37°
70:30 178.21+11.24™ -2.33+0.27™ 145.92+8.67° 145.45+9.15°
60:40 183.51+43.18" -4.46+1.82°° 140.62+32.45° | 135.73+31.54°
50:50 213.50+47.12° -5.89+0.10° 153.03+37.28° | 145.47+33.74°

a, b, c

values + standard deviation of 3 replications.
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Table 3 Cooking time of Kaimook from different

ratios of tapioca flour and purple rice

flour
Tapioca flour: Cooking time
Purple rice flour (min)
100:0 20.00+0.00°
70:30 19.00+0.00°
60:40 12.50+0.71°
50:50 11.50+0.71°

22¢ Mean values with different letters in each

column are significantly different (p< 0.05);
Mean values + standard deviation of 3

replications.
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Table 4 Sensory evaluation scores of Kaimook from different ratios of tapioca flour and purple rice

flour

Tapioca flour: Attributes

Purple rice flour Color™ Apperance Flavor Texture Overall likings
100:0 6.80+1.60 | 7.15+1.22° | 6.80+1.13° | 7.05+1.41° 7.33+1.07°
70:30 6.62+1.18 | 6.82+1.13° | 6.60+1.15° | 6.78+1.28 7.00+0.84°
6040 6.45+1.11 | 6.33x1.30° | 6.02+1.43° | 5.80+1.54° 6.07+1.26"
50:50 6.65+1.26 | 6.67+1.26° | 582+1.38° | 5.13+1.73 5.75+1.36"

ab,c

Mean values with different letters in each column are significantly different (p < 0.05); ™ Mean

values are not significantly different (p>0.05): Mean values + standard deviation of 60 panelists.
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Table 5 Pasting properties of flour mixture with different ratios of tapioca flour and purple rice

flour and modified starch

Tapioca : Ppurple rice | Peak viscosity Breakdown Final viscosity | Setback from | Peak time
:Modified starch (cP) (cP) (cP) peak (cP) (min)
Control formula

100:0:0 4778.33+85.45% | 2822.67+68.24° | 3493.00+30.41° |-1285.33+98.227| 4.06+0.04°
70:30 formula

70:30:5 2733.00+68.00° | 1521.33+44.06° | 1879.00+62.39° | -854.00+9.17° | 3.99+0.03"

70:30:7.5 2871.00+96.60° | 1614.00+68.94° | 1936.00+53.03> | -935.00+63.51° | 3.98+0.03"

70:30:10 2853.00+39.85" | 1572.33+26.86™ | 1962.33+5.51° | -890.67+45.33" | 3.99+0.02°
60:40 formula

60:40:5 2361.67+34.01% | 1251.33+20.40° | 1677.67+14.30° | -684.00+20.30° | 3.91+0.01¢

60:40:7.5 2420.00+37.16° | 1286.67+33.02° | 1713.00+7.81% | -707.00+30.79° | 3.90+0.03°

60:40:10 2479.00+77.15% | 1305.33+49.96° | 1764.33+37.11° | -714.67+42.91° | 3.94+0.01°

>0 Mean values with different letters in each column are significantly different (p < 0.05); Mean values +

standard deviation of 3 replications.

Table 6 Texture properties of flour mixture with different ratios of tapioca flour and purple rice

flour and modified starch

Tapioca : Purple rice : Modified starch| Hardness (N) | Adhesiveness (N.s) | Gumminess (N) | Chewiness (N)
Commercial 328.35+18.05° -1.46+0.41° 288.98+17.04° | 292.33+14.43°
Control formula

100:0:0 133.48+10.16° -0.20+0.13° 103.91+10.08" | 124.23+29.37°
70:30 formula

70:30:5 262.73+48.68%° -5.07+0.51° 218.21+40.98% | 218.60a+41.71°

70:30:7.5 245.07+23.97%° -6.30+1.68° 200.61+22.44%° | 195.70+23.52%°

70:30:10 303.83+77.14° -6.37+0.44° 251.67+65.16° | 248.95+62.86°°
60:40 formula

60:40:5 261.15+£113.17% -7.25+2.62° 199.05+95.71% | 193.28+92.68™

60:40:7.5 270.11+86.11° -6.11+0.36° 208.97+72.34° | 200.86+70.33™

60:40:10 226.55+4.00% -5.10+2.62° 176.76+2.40%° | 173.99+0.47%°

>0 ¢ Mean values with different letters in each column are significantly different (p < 0.05); Mean values +

standard deviation of 3 replications.
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Table 7 Cooking time of Kaimook from different
ratios of tapioca flour and purple rice

flour and modified starch

Tapioca: Ppurple rice: Cooking time
Modified starch (min)
Control
100:0:0 20.00+0.00°
70:30 formula
70:30:5 16.50+2.12"
70:30:7.5 15.50+2.12°
70:30:10 15.50+0.71 "
60:40 formula
60:40:5 15.50+0.71°
60:40:7.5 15.50+0.71°
60:40:10 15.00+0.00"
a, b, c

column are significantly different (p < 0.05)

Mean values + standard deviation of 3

replications.

Mean values with different letters in each

wlednulssesar 5 davwuuaruveulunniiy
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iloduia warAUYRULALTINLINNTIGAS 60:40
otafitudAgmead (p <0.05) FufuFadenin
lgngasaanadmsunisfinmauaiuisaly
nsinueyyadasglunsvaaesinll
4.3 Anwraduarursalunisduayya
saszvaadialiynaindiana
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daszvoudalignaindniigns 70: 30 MAnus
fauwUsdauas 5 #2835 DPPH nu31A1 ECs, 89
wingdvsuiuaududuvesarsainainide
layndrnivldu3unaeyyadass DPPH e
anatderaz 50 AU 10.66 mg/mL (3UT 1)

Y
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£ a = ¥ o g v
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Table 8 Sensory evaluation score of Kaimook with adding modified starch

Tapioca: Ppurple rice: Attribute
Modified starch Color Appearance™ Flavor Texture |Overall likings
100:0:0 6.92+1.21° 7.07+1.13 7.13+1.13% | 7.08+1.61° | 7.22+0.94°
70:30:5 7.48+1.07° 7.25+1.31 7.28+1.18" | 6.85+1.59° | 7.22+1.12°
60:40:5 7.40+1.17° | 683154 | 657+1.41° | 577+1.76° | 6.40+1.25°

a, b, c

Mean values with different letters in each column are significantly different (p < 0.05); ™ Mean

values are not significantly different (p > 0. 05), and mean values+ standard deviation of

60 panelists.

463




Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 3 March 2020

fuauaINIsaluNsiueyyadasyuestnalsd
U053 wazd121182835 DPPH nu31 ECs, infiu
169.67+£2.51 pg/mL wag 140.00+1.73 pg/mL
awddu [15] wazifloiTeuifisuiunadnam
12990 (AN ECey 11NN 4.696 mg/mL) WuI1A1
ECs, vaadlaluyniiinauaunsalunisiiueyya
Saszanniwdin s 2.3 0 [16] il
idesnidialisnandniiniouandnsdiuues
Fmrhseutlsfudsvdaviniy 30: 70 Taethwin
ilianuaiunsalunisdueyyadaseieenii
aglsinuannisiidelyyndaiudundnfosi
MnsssunAllinsladdunmeiiovu Tum
lunsfiugutdeenindialuynnienisdn uasdans
Fueyyadasygs Jadaldindunidulundniosi

weguamimauls uazdidnannlunisiiluldly

WBandvdlasald

60
L ey p——
a0 -
30 -
20 -
10 -
0 v

5.0 10.0
Concentration (mg/mL)

% Inhibition

1
1
I
I
I
I

0.0 15.0

Figure 1 Antioxidant acitivity of Kaimook from
purple rice: tapioca flour: modified
starch in the ratio of 70: 30: 5 by

weight
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