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Abstract
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Antithrombosis and antioxidant activity of the methanol extracts, which were prepared from 51 different
brands of rice, were evaluated to investigate bioactive-substances. Among them, the extract of sample No.
2,25, 40 and 41 showed strong thrombin inhibition activities (401 ~764% inhibition at 5 mg/mL.), and the extract
of sample No. 5, 9, 23, 36, 44 and 48 showed strong DPPH scavenging activities (40.8~64.1% at 0.4 mg/mL),
respectively. The average contents of total flavonoid and polyphenol with 50 brands of rice were 51.89 mg/kg
and 195.23 mg/kg, respectively. However, the activities were not linked with the contents of flavonoid and
polyphenol. By the treatment at 100°C for 10 min, the activities of the selected rices were severely decreased.
Maximal remaining activities of antithrombosis and antioxidant were 208% of No. 40 and 23.2% of No. 48,
respectively. These results support a functional superiority of rice~based livelihood, and suggest that the
development of healthy food using functional ingredients of rice is possible.
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Table 1. Antithrombosis and antioxidant activities of commercially available compounds and methanol extracts from the
different brands of rice

Antithrombosis .. .. o
Compounds/ Vield" Total flavo- lTolzal 1 activity (%) Antioxidant activity (%)
methanol extract (2% w/w) noid (mg/kg) p?rzp /ken)o Concentration (mg/mL)

E/ke 05 15 0.0125 0.02 0.05

Aspirin - - - 137.09 303.05 - - -
BHT? - - - - - 20.28 3457 54.49
Vitamin C - - - - - 28.08 50.26 80.53
Vitamin E - - - - - 41.72 80.01 97.01

Concentration (mg/mL)

2.5 5.0 0.1 0.2 0.4
1 0.283 36.07 138.75 117.71 175.61 517 10.57 22.04
2 0.540 164.65 811.24 103.32 448.25 6.35 12.83 24.67
3 0.624 184.07 717.86 - 122.15 6.12 15.23 2859
4 0.307 37.20 160.09 - 115.52 0 3.95 12.78
5 0.248 33.16 111.49 136.71 251.12 19.35 39.62 64.12
6 0.359 91.66 308.56 131.13 210.76 381 12.85 2331
7 0.275 31.89 194.65 113.97 174.89 465 10.74 21.34
8 2811 504.97 2654.77 - 140.27 3.56 6.91 13.61
9 0.230 2487 109.17 - 12054 12.72 27.02 52.87
10 0.680 148.42 545.36 - 133.45 4,44 10.95 22.33
11 0.375 34.87 160.13 - 110.49 5.58 8.59 14.32
12 0.488 56.59 330.19 - 108.52 3.65 8.52 16.82
13 0.260 36.26 12995 108.25 166.82 541 12.86 23.19
14 0.278 28.90 200.15 - 145.65 6.47 11.38 22.07
15 0.296 46.53 197.20 - 121.79 4.29 9.70 17.78
16 0.304 41.12 170.65 - 149.78 0 5.76 12.79
17 0.232 32.84 145.31 - 138.65 0 7.91 16.70
18 0.283 34.44 163.52 116.39 165.38 554 9.31 20.47
19 0.272 35.66 180.03 - 147.26 2.11 7.46 16.12
20 0.320 34.10 234.82 - 124.30 3.10 7.60 16.96
21 0.382 61.05 228.67 124.09 175.61 5.21 12.81 16.96
22 -0.135 15.65 103.39 113.09 170.04 2.40 8.40 20.47
23 0.304 4414 171.96 - 142.78 15.60 30.70 40.79
24 0.289 30.65 155.21 113.09 153.00 2.75 8.96 19.20
25 0.337 151.83 232.98 139.40 764.84 7.39 15.15 27.09
26 0.332 41.10 127.95 133.40 201.97 9.15 17.42 27.31
27 0.299 32.49 171.73 - 141.17 5.86 12.23 22.04
28 0.332 43.00 197.59 109.13 159.64 443 11.98 26.18
29 0.286 37.20 112.70 185.13 294.89 397 9.24 24.05
30 0.270 32.01 160.45 116.61 165.38 443 12.14 23.21
31 0.253 27.09 108.25 116.39 161.79 3.72 8.71 15.93
32 0.297 3243 174.96 - 135.07 5.96 10.28 20.40
33 0.313 29.60 147.49 - 149.06 5.06 11.09 20.63
34 0.313 34.83 136.91 111.23 252.02 2.19 9.88 19.68
35 0.267 29.29 111.00 120.35 175.07 2.64 9.35 19.68
36 0.344 50.84 199.96 116.39 186.91 7.39 19.08 43.36
37 0.283 40.76 121.73 - 125.74 3.79 9.41 16.63
38 0.257 45.09 137.14 - 129.51 8.39 13.93 2458
39 0.338 46.43 155.17 111.55 152.83 832 15.17 28.15
40 0.261 82.99 89.96 149.21 415.25 5.33 11.78 2556
41 0.259 88.30 110.14 106.49 401.43 8.00 12.37 25.48
42 0.303 61.39 183.74 138.17 195.87 7.26 13.93 25.56
43 0.348 33.27 142.26 118.15 154.62 3.62 9.38 20.31
44 0.313 4953 172.17 113.09 180.81 16.62 26.96 45.94
45 0.291 46.66 158.81 - 135.78 3.47 10.19 21.27
46 0.284 29.52 117.82 - 140.81 3.07 9.22 20.54
47 0.273 76.97 109.00 127.17 182.78 247 855 20.31
48 0.444 66.78 341.98 - 144.75 14.82 30.95 54.89
49 0.271 24.78 99.28 163.29 346.55 7.66 13.87 22.48
50 0.274 42.21 160.22 124.37 339.55 4.74 11.02 20.44
51 0.278 33.69 111.96 - 146.55 6.13 11.16 22.25

YYield (%): The hundred grams of different brands of rice were extracted with one liter of methanol at 30°C for 24 h, and the
extract were collected as a powder using a vacuum concentrator. BHT: Butylated hydroxytoluene.
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Fig. 1. Comparison of antioxidant activities between the
methanol extract of sample No. 5 and well-known anti-
oxidants.
The antioxidant activity was measured by DPPH scavenging
activity.
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Table 2. The heat stabilities of thrombin inhibition activity
of four selected brands of rice seeds and aspirin

Table 3. The heat stabilities of DPPH scavenging activity
of six selected brands of rice seeds

Thrombin inhibition (%)"

DPPH scavenging activity (%)"

Samples Before heat-treatment After heat-treatment Samples Before heat-treatment After heat-treatment
No. 2 448.95+16.37% 12321+6.3° No. 5 64.12+1.522%9 7.73£0.60°
No. 25 764.84+31.2° 167.77+4.2° No. 9 52.87+2.48° 7.92+1.20°
No. 40 4152595 208.98+35° No. 23 40.79+4.21° 16.78+2.50
No. 45 401.43110.2° 1536982 No. 36 43.36£1.96%¢ 12.54+0.86°
Aspirin 230.80+10.2° 30351 £54° No. 44 4594+211° 19.13+1.13°

No. 48 54.80+1.39° 23.18+ 1.0

UThe remaining activities was determined by thrombin time
after heat treatment at 100°C for 10 min. The final concen-
trations of samples and aspirin were 5 mg/mL and 1.5 mg/mL,
respectively.

?Mean£SD (n=3).

¥Means with the same lettered superscripts in a same column
are not significantly different at the p<0.05 level by Duncan'’s
multiple range test.

k= dgste]el AbgRch

g gatslge] 58 659 B FEE i dA =
& A& 3ALE S-S &3 3 Z3E Table 3o vehyigic)
TR A o 4] 2} 7o) 100°Cel| 4] 1087k 71 2] 2] o] 2] 3
FA’ FArst Fghart vephgowy, AR 4495 484
FEEAAM = 20% A= AFHAUE £A%5E FA35
g d o] A FH AT ol AA}=E FEEY FE
AR TEA 4l o] AT} g NEL AE7E7]
%2 /i g AEg e kel agE AAEt gloh

YThe remaining activities was determined by DPPH scav-
enging activity after heat treatment at 100°C for 10 min. The

?)final concentrations of samples were 0.4 mg/mL, respectively.

“Mean*+SD (n=3).

IMeans with the same lettered superscripts in a same column
are not significantly different at the p<0.05 level by Duncan's
multiple range test.

[=) ot
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U ABHE 5152 chofat nals 2o WEte 25ES

ZA sl A A7 A3 RS A ESGET. 2 AH
42 A & £2F°] 5mg/mLY FX A4 401 ~764%2
ot gy g4 e eH, 659 2 22520, 4
o] A 408 64.12%2] AfreidEd 2%

R ke A= o R B zﬂ
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