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Figure S Pigmented rice samples used in this study
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Table 10 Total solid, transmission and color parameters of pigmented rice water extracts™

Total solid  Transmission Color parameters
Rice varieties pH
(%) (%) L* a* b*

SY 7.45+0.03°  0.10+0.01°  64.86+0.41° 94.1840.00°  3.30+0.01°  10.49+0.01°

Non-waxy . ] . . .
. HK 7.33+0.02 0.13+0.01 64.63+0.61 85.04+0.02° 10.54+0.01° 25.21+0.01

rice

KN 7.1240.02°  0.1040.00°  76.30+0.60" 85.57+0.00° 12.04+0.11°  26.02+0.01°

KR 7.0540.03"  0.1240.00°  61.76+0.25" 80.68+0.01°  17.90+0.01°  35.70+0.00°

d

Waxy-rice  RWR 96060  7.02+0.01°  0.09+0.00°  72.03+0.60 86.15+0.01°  16.96+0.01" 38.38+0.02"
CMP 7.14+0.03°  0.1140.01°  67.67+0.56°  67.8740.01° 25.19+0.01"  35.15+0.01°
BWR 96025  7.25+0.01°  0.0940.01°  74.10+0.36°  43.66+0.01° 44.95+0.01" 45.58+0.03"

BWR 96044  7.27+0.01°  0.08+0.00"  76.70+0.20" 52.6340.01°  38.5040.37°  41.52+0.02°

*Rice grains: water = 1:25, Heating at 100°C for 15 min
Mean value + standard deviation of triplicates.

Mean values with different letter in the same column are significantly different (p<0.05)
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Table 11 Total polyphenol and total anthocyanin contents of pigmented rice water extracts*

Total polyphenol Total anthocyanin
Rice varieties
(mg GAE/ml extracts)  (mg Cy-3-G/ml extracts)

SY 0.28+0.00" 0.19+0.00"
Non-waxy rice HK 0.18+0.01" 0.11+0.00"
KN 0.26+0.02° 0.16+0.01"
KR 0.73+0.02° 0.45+0.00°
RWR 96060 0.81+0.02° 0.45+0.00°
Waxy-rice CMP 0.96+0.07° 0.53+0.01°
BWR 96025 2.19+0.02° 0.99+0.02°
BWR 96044 2.16+0.04" 0.96+0.03°

*Rice grains: water = 1:25, Heating at 100°C for 15 min
Mean value + standard deviation of triplicates.

Mean values with different letter in the same column are significantly different (p<0.05)
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Figure 6 Radical inhibition of pigmented rice water extracts (0.1 mg/ml) from pigmented rice.

(a) DPPH’ ,(b) ABTS and (c) SRSA ; A =SY; B=HK; C=KN; D = KR;

E=RWR96060; F= CMP; G= BWR96025;H = BWR96044
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Table 12 Correlation between pH ,total solid, transmission, color, polyphenol, anthocyanin and antioxidant activity

pH Total solid  Transmission L* a* b* polyphenol anthocyanin DPPH’ ABTS’ SRSA
pH 1 0.260 -0.444* 0.362 -0.391 -0.347 -0.346 -0.450%* -0.277 -0.084 -0.443*
Total solid 0.260 1 -0.794** 0.416* -0.425% -0.266 -0.426* -0.398 -0.456* -0.185 -0.609**
Transmission -0.444%* -0.794%* 1 -0.501* 0.521** 0.455* 0.421* 0.731%** 0.462 0.199 0.619%*
L* 0.362 0.416* -0.501* 1 -0998** -0.778%* -0.911%* -0.455% -0.827%* -0.794%* -0.963%*
a* -0.391 -0.425%* 0.521%* -0998** 1 0.808%* 0.916%* 0.456* 0.851%* 0.808%* 0.966**
b* -0.347 -0.266 0.455% -0.778** 0.808** 1 0.794%** 0.223 0.891%** 0.901%** 0.739%*
polyphenol -0.346 -0.426* 0.421* -0.911** 0.916%* 0.794%* 1 0.140 0.873%* 0.794%* 0.913%*
anthocyanin -0.450% -0.398 0.731%** -0.455% 0.456* 0.223 0.140 1 0.169 0.040 0.451*
DPPH’ -0.277 -0.456%* 0.462 -0.827%* 0.851** 0.891** 0.873** 0.169 1 0.880** 0.839**
ABTS' -0.084 -0.185 0.199 -0.794** 0.808** 0.901%** 0.794%* 0.880%* 0.880%* 1 0.730%*
SRSA -0.443* -0.609** 0.619%* -0.963** 0.966** 0.739%* 0.913%* 0.839%* 0.839%* 0.730%* 1

* Correlation is significant at the 0.05 level (2-tailed)

** Correlation is significant at the 0.01 level (2-tailed)
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Table 13 Relationship between total solid, transmission, color, polyphenol and antioxidant

activity of pigmented rice extracts

Linear equation R
Total solid x Transmission y =-289.4x + 100.7 0.630
L* x polyphenol y = -24.93x +95.20 0.830
L* x DPPH y =-0.647x + 99.09 0.684
L* x ABTS’ y=-0.920x + 130.9 0.630
L* x SRSA y =-0.626x + 65.85 0.927
a* x polyphenol y =20.02x + 4.061 0.838
a* x DPPH' y = 0.832x + 33.65 0.723
a* x ABTS' y=1.172x + 38.06 0.658
a* x SRSA y=0.787x + 2.857 0.933
b* x polyphenol y=13.37x+21.25 0.630
b* x DPPH’ y=1.132x + 14.24 0.793
b* x ABTS’ y=1.696x + 7.424 0.811
polyphenol x DPPH y = 18.68x + 35.36 0.761
polyphenol x ABTS’ y=25.18x + 41.40 0.630

polyphenol x SRSA y=16.26x +5.637 0.833
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Figure 7 Pigmented rice extracts from BWR96025 which different extracting temperature
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Table 14 Effect of extracting temperature on total solid, transmission, pH and color parameters of pigmented rice water extracts

Heating temperature Transmission Total solid Color parameters
Rice varieties o pH

() (%) (%) L* a* b*
RWR96060 60 7.67+0.01° 99.76+0.15° 0.02+0.00° 98.89+0.01" 0.57+0.01° 2.35+0.01°
80 7.65+0.03" 97.96+2.40° 0.04+0.00" 97.26+0.01° 1.93+0.00" 5.42+0.01°
100 7.63+0.02" 72.20+0.69" 0.09+0.00° 86.31+0.01" 18.68+0.00° 38.96+0.02°
120 7.63+0.04" 68.23+3.17" 0.29+0.01° 80.78+0.00" 12.52+0.01° 43.76+0.01°
BWR96025 60 7.54+0.01° 97.93+2.89" 0.03+0.00" 94.57+0.01° 4.11+0.01° 6.95+0.01°
80 7.57+0.07" 95.36+0.05" 0.04+0.00" 87.82+0.01° 9.96+0.00° 11.6140.01°
100 7.53+0.02" 74.16+0.35" 0.09+0.00" 43.61+0.01° 52.60+0.01° 43.28+0.01°
120 7.51+0.00" 71.93+1.24° 0.45+0.01° 42.57+0.00" 44.95+0.01° 45.47+0.04°
BWR96044 60 7.58+0.02° 98.93+0.15° 0.03+0.00" 94.14+0.01° 4.42+0.01" 7.52+0.00"
80 7.52+0.01" 96.96+0.55° 0.04+0.00°" 86.84+0.01° 10.81+0.01° 12.38+0.01°
100 7.57+0.02" 74.40+0.55° 0.08+0.00° 52.01+0.01° 42.62+0.00" 41.18+0.06°
120 7.53+0.01% 66.10+4.51° 0.53+0.02° 42.53+0.00° 38.96+0.02° 44.01+0.01°

Rice grains:water = 1:25, Heating duration = 15 min
Mean value + standard deviation of triplicates.

Mean values with different letter in the same column are significantly different (p<0.05)
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Table 15 Effect of extracting temperature on total polyphenol and anthocyanin contents of

the pigmented rice water extracts

Extracting Total anthocyanin
Total polyphenol
Rice varieties temperature (mg Cy-3-G/ml
. (mg GAE/ ml extracts)
(O extracts)
RWR96060 60 0.43+0.01" 0.19+0.00"
80 0.67+0.01° 0.35+0.00°
100 0.84+0.01° 0.46+0.01°
120 0.1140.00° 0.08+0.00"
BWR96025 60 0.66+0.02" 0.21+0.01°
80 1.30+0.02° 0.42+0.01°
100 2.18+0.01° 0.99+0.02°
120 0.15+0.01°" 0.12+0.00"
BWR96044 60 0.62+0.01° 0.2140.00"
80 0.96+0.01° 0.37+0.01°
100 2.14+0.04" 0.96+0.03"
120 0.13+0.01°" 0.10+0.01°

Rice grains:water = 1:25, heating duration = 15 min
Mean value + standard deviation of triplicates.

Mean values with different letter in the same column are significantly different (p<0.05)
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Table 16 Effect of extracting temperature on scavenging activity of pigmented rice water extracts

(0.03 mg/ml)

Extracting Radical scavenging activity (%)
Rice varieties \ .
temperature ('C) DPPH ABTS SRSA
RWR96060 60 8.72+0.44°  11.78+0.04°  0.35+0.00"
80 10.2640.50°  17.08+0.15°  0.49+0.03°
100 18.95+0.10°  23.37+1.26"  0.50+0.01°
120 1.85+0.05" 3.25+0.07" 0.11+0.00"
BWR96025 60 12.7940.39°  11.19+0.36"  0.71+0.02°
80 14.95+0.88°  24.65+0.56°  0.97+0.01°
100 22.06+0.33"  28.00+0.21°  1.29+0.03°
120 3.99+0.05" 4.01+0.22° 0.02+0.01°
BWR96044 60 10.22+0.54°  10.48+0.33°  0.46+0.01"
80 14.2840.97°  23.64+0.74°  0.80+0.03°
100 21.97+0.72"  27.44+0.11°  1.21+0.02°
120 3.98+0.12° 3.61+0.17" 0.18+0.01°

Rice grains:water = 1:25, heating duration = 15 min
Mean value + standard deviation of triplicates.

Mean value with different letter in the same column are significantly different (p<0.05)
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Figure 8 Effect of heating time at 100°C (a) and rice:water ratio (b) on pH of pigmented rice

extracts from 3 rice varieties
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Figure 9 Effect of heating time at 100°C (a) and rice:water ratio (b) on total solid content of

pigmented rice extracts from 3 rice varieties

(b)



66

a 4 1 1 1 [ [] 1 3‘
HamsangHmMIdosiiuveuasly PWE wul  dadiudndeiiaz
9
szeznamiiianuseunazdaniwasiuiusznin 2 deiilinadeainisdosiiuuoad
Y99 PWE 28 19018d1A%y (p<0.05) 1AgAINs @0k IUu9au9d PWE Tunnganiinaaodil
T o Yy 1 o4 d X A 4 2 v
AUNLVUMNTATIUVDIUR NNV tazlimanaaiaiiyszeznalumsana Tagka
[ ) = o 9 09}1 a ~ ~
m3snaaouilullluihueuderduly PWE vediie 3 ata (U0 10 uazarsemanuani
3 dyd'i [ 1 gl A A dgl o Y A A 31 A 42’ a =
A7) WMitieInn dadrvveaihimivyuilla PWE 1dSuaniunuayuuazinamsinosaued
Y 4 Y 4 H
hadaniu finaldsimsdesiuvewdenhanagainld dwsuszeznamsaian
P Y (a 3 & d o A E 9wy 1 Y 9y Y = o qu '
mnuiinaldSunavewdaiaua luhadamuduas ldnauardnedu 3 lnamsdes
] g’ o ' < ' { J 1 ]
Aveasluihadaiasas  ssmunmanlasuulasaimsdesiiuvoaasly  PWE

Y
Fulluneasetnuduamdsnavesud aiavue



67

RWR96060 |(2) RWR96060 | ()
100 — 100 —
:\5 0 § 30 A
E 60 g 60 -
3 2
4 2 a0 4
g 40 - g 40
& =
E E RV
= 20 =
o A
o
1:5 1:15 125
15 20 25 30
Rice:water ratio
Heating time {min)
BWR96025 BWRS6025
100 4 100 —
% 80 H g 30
= <
g 0 7 g 60
4 I
g 40+ a 40
= a
= 0 4 E A
H 20 e 20 -
o - (%] _h—
13 20 25 0 L5 1:15 1:25
Heating time (min) Rice:water ratio
BWRS6044 BWRS6044
100 — 100 4
I g %07
I 3
E 60 _% el
4 2
O 40 H
g
Z . [:.‘ 200 4
et 200 4
o - o -
15 20 25 30 1.5 1:15 1:25
Heating time {min}) Rice:water ratio

Rice:water M 1:5 [11:15 [11:25 Time M 15 min 020 min B 25 min [J30 min

Figure 10 Effect of heating time at 100°C (a) and rice:water ratio (b) on transmission of

pigmented rice extracts from 3 rice varieties
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Figure 11 Effect of heating time at 100°C (a) and rice:water ratio (b) on L* value of pigmented

rice extracts from 3 rice varieties
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Figure 12 Effect of heating time at 100°C (a) and rice:water ratio (b) on a* value of pigmented

rice extracts from 3 rice varieties
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Figure 13 Effect of heating time at 100°C (a) and rice:water ratio (b) on b* value of pigmented

rice extracts from 3 rice varieties
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Figure 14 Effect of heating time at 100°C (a) and rice:water ratio (b) on total polyphenol

content of pigmented rice extracts from 3 rice varieties
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scavenging activity of pigmented rice extracts from 3 rice varieties
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Figure 23 Effect of ascorbic acid, AA (a) and sugar contents (b) on a* value of pigmented rice

water extracts from 3 rice varieties
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Figure 26 Effect of ascorbic acid, AA (a) and sugar contents (b) on total polyphenol content

of pigmented rice water extracts from 3 rice varieties
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Figure 27 Effect of ascorbic acid, AA (a) and sugar contents (b) on DPPH  radical scavenging

activity of pigmented rice water extracts from 3 rice varieties
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Table 17 Effect of light during storage on pH, transmission and total solid of pigmented rice

water extracts

Storage
Rice varieties ' Condition pH Transmission (%) Total solid (%)
time
RWR 96060 0 day 7.2140.01° 50.67+0.70" 0.49+0.01°
7 day Light 6.95+0.03" 66.33+1.96° 0.31+0.01"
Non-light ~ 7.05+0.01° 60.40+0.36" 0.26+0.00°
BWR 96025 0 day 7.34+0.04° 37.50+1.01° 2.27+0.04°
7 day Light 6.85+0.04" 52.3340.64° 0.49+0.02"
Non-light  7.17+0.06° 49.27+0.65" 0.80+0.02°
BWR 96044 0 day 7.28+0.03° 48.03+0.21" 1.48+0.06°
7 day Light 6.79+0.04" 50.334+0.64" 0.45+0.04"
Non-light  7.13+0.02° 48.20+1.93" 0.76+0.01"

Mean value + standard deviation of triplicates.
Mean values with different letter in the same column of each rice variety are significantly

different (p<0.05)
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Table 18 Effect of light during storage on color parameters of pigmented rice water extracts

Storage Color
Rice varieties _ Condition
time L* 2% b*
RWR 96060 0 day 34.83+0.03" 54.07+1.72° 53.62+0.05"
7 day Light 41.74+0.04° 55.39+0.04" 70.80+0.06"
Non-light 47.20+0.01° 56.79+0.02° 73.17+0.06°
BWR 96025 0 day 15.66+0.01° 30.62+0.01° 17.58+0.58"
7 day Light 33.08+0.51° 34.65+1.24° 29.0140.05°
Non-light 29.77+0.47° 41.51+0.12° 30.83+0.09°
BWR 96044 0 day 15.7140.19° 22.47+0.07" 26.46+0.03"
7 day Light 30.51+0.01° 34.15+1.15° 27.04+0.01"
Non-light 29.23+0.03" 39.58+0.01° 29.16+0.03°

Mean value + standard deviation of triplicates.

Mean values with different letter in the same column of each rice variety are significantly

different (»p<0.05).
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Table 19 Effect of light during storage on total polyphenol and total anthocyanin contents of the

pigmented rice extracts

Storage Total polyphenol Total anthocyanin
Rice varieties Condition
time (mg GAE/ ml extracts)  (mg Cy-3-G/ml extracts)
RWR 96060 0 day 2.18+0.02° 1.11+0.03°
7 day Light 1.97+0.01° 0.69+0.02"
Non-light 2.06+0.01" 0.98+0.08"
BWR 96025 0 day 3.73+0.03° 1.69+0.01°
7 day Light 2.82+0.02" 1.07+0.04"
Non-light 3.3240.05° 1.2040.02°
BWR 96044 0 day 3.55+0.02° 1.66+0.01°
7 day Light 2.73+0.03" 0.91+0.11°
Non-light 3.24+0.12° 1.0140.04°

Mean value + standard deviation of triplicates.

Mean values with different letter in the same column of each rice variety are significantly

different (p<0.05)
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Table 20 Effect of light during storage on scavenging activity of pigmented rice extracts

(0.02 mg/ml)
Storage Radical scavenging activity (%)
Rice varieties Condition
time DPPH' ABTS' SRSA
RWR 96060 0 day 32.68+1.06°  40.10+0.45° 0.54+0.02"
7 day Light 25.67+0.39" 34.05+1.24° 0.30+0.01"
Non-light ~ 31.08+0.74° 36.67+1.33" 0.31+0.00"
BWR 96025 0 day 37.7540.66°  54.48+0.88° 1.55+0.04°
7 day Light 28.67+1.28" 48.79+0.74° 1.38+0.02"
Non-light  30.66+0.24°  50.53+1.33" 1.46+0.17"
BWR 96044 0 day 37.06+1.37" 50.69+0.29° 1.29+0.01°
7 day Light 34.23+1.03" 47.60+0.73" 1.08+0.08"
Non-light ~ 35.92+0.14°  48.81+0.51° 1.19+0.01°"

Mean value + standard deviation of triplicates.
Mean values with different letter in the same column of each rice variety are significantly

different (p<0.05)
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Figure 30 Pigmented rice beverage production
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Figure 31 Pigmented rice beverage from BWR96025 and 8 % of sugar content
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Table 21 Sensory evaluation of pigmented rice beverage

Sensory characteristics

Pigmented rice beverage Overall
Color Rice flavor ~ Sweetness Sourness
acceptance
Sugar 3% 6.40+1.45"  5.60+1.50" 4.70+1.93" 3.13+1.81" 4.50+2.18"
Sugar 5% 6.27+1.14"  5.63+1.54" 5.07+1.31° 3.37+1.67° 5.47+1.83°
Sugar 8% 6.43+1.30"  5.93+1.53"  6.23+1.83° 3.73+1.46" 6.47+1.41°
Sugar 8% + ascorbic acid 0.1%  6.57+1.01°  5.80+1.92' 5.93+1.86° 5.30+1.76" 5.77+1.92"

Mean of 30 panelists.

Mean values with different letter in the same column are significantly different (p<0.05)
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Table 22 Consumer’s information
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Informaions %
Sex
Male 24
Female 76
status
Single 70
Married 30
Age (years ole)
<20 34
20-25 22
26-30 16
>30 28
Cereer
Pupil and university student 60
Official qoverner staff 4
Private company staff 10
House wife 9
Worker 7
Personal business 10
Income (baht)
<3000 29
3000-7000 26
7001-10000 20
> 10000 25
N=100
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Table 23 Consumer evaluation of pigmented rice beverage

Product characteristic Pigmented rice beverage
Color 3.24+0.90

Rice flavor 3.50+0.76

Taste 3.57+0.77
Package 3.41+0.81
Overall acceptance 3.76+0.57

Mean of 100 panelists.
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Table 24 Effect of storage time on total solid, transmission and pH of pigmented rice beverage

Days
Quality parameter
0 3 7
pH 7.25+0.01° 7.16+0.02° 6.80+0.01°
Total solid (%) 7.74+0.05° 7.44+0.02" 7.26+0.02"
Transmission (%) 52.86+0.62" 62.3240.69" 65.84+0.21°

Mean values + standard deviation of triplicates.

Mean value with different letter in the same row are significantly different (p<0.05)

o [ v [ < [ 1 1 @ [
SMuSuMA WU szeznaIMInusneinalimduos PRB Uana1afueda

v 4 [
dedfny (p=<0.05) Tas MANWAIN (L¥) uazmadtnand (b*) ¥4 PRB IANNNIULID

3 4? 9 1 1 [ aa 1 1 1 d‘ Y A [ a [
‘i$EJ$L’Ja1ﬂ15Lﬂ‘Uu']u5UuLL1J’J']ﬂ1%$ﬁNﬂl.l‘VlNﬁi‘lml@]ﬂgiu%’)ﬂﬂﬁlﬂmﬂﬂx‘]ﬂuh1ﬂ IﬂEJlJﬂTE]Q

1195949 23.50-26.75 uag 31.74-32.91 @UA1AY (A15199 23) AIUAFLAL (a*) YDI PRB WL

= < 9 A A A A < dgl A A
UMY (1aNUBY) mamimﬂumzamaﬂuﬂmﬂummu iesnnmslagulag

TnseadevessaninguenTs laeniiulu PRB (15199 25)



117

Table 25 Effect of storage time on color parameters of pigmented rice beverage

Days
Color parameter
0 3 7
L* 23.50+0.35" 25.43+0.30" 26.75+0.19°
a* 32.91+0.19" 31.82+0.07° 31.74+0.16"
b* 31.14+0.84° 31.31+0.06" 32.06+0.19"

Mean value + standard deviation of triplicates.

Mean values with different letter in the same row are significantly different (p<0.05)
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Table 26 Effect of storage time on total polyphenol and total anthocyanin of pigmented rice

beverage
Days
parameter
0 3 7
Total polyphenol 4.23+0.22° 3.93+0.06" 3.32+40.09"
(mg GAE/ml extracts)
Total anthocyanin 0.60+0.04" 0.57+0.03" 0.42+0.02"

(mg Cy-3-G/ml extracts)

Mean value + standard deviation of triplicates.

Mean value with different letter in the same row are significantly different (p<0.05)
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Table 27 Effect of storage time on antioxidant activity of pigmented rice beverage

Radical scavenging activity Days

(%) 0 3 7
DPPH' 42.94+3.46° 39.49+2.88" 37.87+2.44°
ABTS' 62.2740.66° 58.36+3.87" 52.21+2.44"
SRSA 6.64+0.28° 5.89+0.32° 4.72+0.28"

Mean value + standard deviation of triplicates.

Mean values with different letter in the same row are significantly different (p<0.05)
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Table 28 Changes in the microbial qualities of pigmented rice beverage during storage
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Days

Microbial qualities

0 3 7
Total plate count (cfu/ml) 3.0x10' <25 8.5x10
Yeast and mold (cfu/ml) nd <25 <25
B. cereus (cfu/ml) nd nd nd
C. perfiingens (cfu/ml) nd nd nd
E. coli (MPN/100 ml) nd nd nd
Coliform bacteria nd nd nd
(MPN/100 ml)
S. aureus (cfu/ml) nd nd nd
nd = not detected
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