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Isolation and Identification of Anthocyanins and Determination of Antioxidative
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ABSTRACT Anthocyanins are water-soluble plant pigments et al., 2006). TR U & AFL A A0 FEIE, Ao

that give rise to the red, purple, or blue colors observed in
many crops. Especially purple pigment of colored rice represent
biological activities has been an increased interest, due to
the functional meal as a staple food. These health benefits
have been attributed to antioxidant property of anthocyanin.
However, there have been little genetic source for development
of new and various colored rice variety. A recently developed
new variety, ‘Jungmo1020’, showed an unique characteristic
of blue color of rice grain hull. We identified the pigment
petunidin-3-O-glucoside (Pt-3-G) as a major compound with
a value of 176.3+2.3 mg/100 g (68.3%) from 80% MeOH
with 1% HCI extracts by UPLC/MS/MS. The content of Pt-3-G in
the extracts using a solvent of 100% MeOH with 1% HCI
was the highest with the values of 183.8+2.5 mg/100 g. In
addition, these extracts showed excellent antioxidatative activities
by DPPH and ABTs assay.

Keywords : rice cultivar, Jungmo1020, anthocyanin, antioxidative
activity
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Germany) A& o]85%aL, HAsl &4 A4S 9s) A
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Table 1. UPLC-MS/MS parameters for the analysis of anthocyanins.

Injection volume 10 pL
Column Waters ACQUITY BEH CI18 (particle size 1.7 mm, 2.1 x 100mm)
Flow rate 0.35 mL/min
Column temperature 30C

A : H,0 / TFA (0.1%)
B : MeOH / TFA (0.1%)

Time (min) 04 85 90 100 11.0

Mobile phase

Gradient solvent B (%) 15 20 30 15 15
Detector PDA 530 nm, TQ Detector
Ionization mode Positive ion mode scanning from m/z 100 to 1000
Capillary voltage 4.0 kV
Cone voltage 30 V
Drying gas Nitrogen, Flow: 800 L/h
Collision Energy 30 V
Collision gas Argon, Flow: 0.09 mL/min
DPPHO|| ot 2iC|z A4S &3 SHXzE|

DPPH (2,2-Diphenyl-1-picrylhydrazyl)o] gt 2fc)z

A%-2 Hano 5(1988) 9 W] mheh BAS -
o} dAE=T=2 2AE A]Fo] 0.15 mM DPPH-ethanol

Y

g B8 SAS 9.2 (SAS Institute Inc., Cary, NC, USA)
PC packageS o]&3sttt. A dut= 39 whEghS 16}
Q of PF=ETHAR YEhfglon, 71 Hao] dfs oy
= 7Fsto] 1027 & 93k o Aol A 3087 ¥t A4kt A (one-way ANOVA)S AAISHLAL, AR
71 & 517 nmoj|A] S33 =S =439t DPPH gttt 2% Duncan’s multiple range testS -85} 2, a=0.05
A A& FA7H tigh Alm J7HY S8 =(A) v oA f948e Al
(%)= offje} o] AAksteict.
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DPPH radical scavenging activity (%) =
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o &A75 =42 Trolox equivalent antioxidant capacity 1o Yelith Fig. 104 E5Eo] 110209 M= 1
(TEAC) B4 o] wha} 42335} thRe et al., 1999; Choi et Zoto] & M40l BAyL 2 AuE HojFa o) 1
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Fig. 1. UPLC chromatogram of crude extracts of rice-hull in Jungmo1020 at 530 nm. Peak identity: (1) cyanidin-3-O-glucoside,
(2) petunidin-3-O-glucoside, (3) peonidin-3-O-glucoside, (4) malvidin-3-O-glucoside.
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Fig. 2. MS spectra (A, B) and MS/MS fragmentation pattern (C, D) of identified anthocyanins. (A), (C): C-3-G (cyanidin-
3-O-glucoside), (B), (D): Pt-3-G (petunidin-3-O-glucoside).
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Table 2. Chromatographic and spectroscopic characteristics of anthocyanins from rice-hull of Jungmo1020.

Peak tR (min) [M] (m/z) MS? (m/z) Identity
1 491 449 Cyanidin-3-O-glucoside
2 5.65 479 Petunidin-3-O-glucoside

Table 3. Crude extracts contents according to the extraction solvents in rice-hull of Jungmo1020.

100% MeOH 80% MeOH
Solvents EtOH
- 1.0% HCI - 1.0% HCI
Extraction rate (%)" 5.5+0.1 11.4+0.8 6.4+0.2 8.9+0.6 3.6+0.3
YAll values are mean +SD (n=3).
Table 4. Anthocyanins contents according to the extraction solvents in rice-hull of Jungmo1020.
Anthocyanins” 100% MeOH" 80% MeOH" y
EtOH
(mg/100g) - 1.0% HCl - 1.0% HCI
C-3-G 63.5+1.9 84.7+1.5 67.0+1.8 76.4+0.7 20.0+0.9
Pt-3-G 143.344.2 183.842.5 157.2+1.8 176.3+2.3 26.1+1.1
Pn-3-G 1.7+0.2 1.4+0.2 1.740.2 2.1£1.5 ND”
M-3-G 4.240.1 5.140.2 4.5+0.5 3.342.9 0.5+0.0
Total” 212.6+5.8d 275.0+4.1a 230.5+2.5¢ 258.0+1.8b 46.6:1.9¢

YAll values are mean +SD (n=3)

2)C-3-G; Cyanidin-3-O-glucoside, Pt-3-G; Petunidin-3-O-glucoside, Pn-3-G; Peonidin-3-O-glucoside, M-3-G; Malvidin-3-O-glucoside

JNot detected.

“Means are significantly different (p<0.05) by Duncan’s multiple range test.
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Fig. 3. Comparison of total anthocyanin contents (mg/100g)
from rice-hull of 12 colored rice varieties.
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Table 5. The range, mean and rate of anthocyanins contents

from rice-hull of 12 colored rice cultivars.

Range Mean

Anthocyanins" (mg/100g) (mg/100g) Rate (%)
C-3-G 0~49.0 7.9 823
Pt-3-G 0~1.3 0.2 2.4
Pn-3-G 0~7.4 1.5 15.5
M-3-G 0 0 0

Total anthocyanin 0~56.3 9.6 100

C-3-G; Cyanidin-3-O-glucoside, Pt-3-G; Petunidin-3-O-glucoside,
Pn-3-G; Peonidin-3-O-glucoside, M-3-G; Malvidin-3-O-glucoside
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Table 6. Radical scavenging activities and contents of total polyphenol from the rice-hull of Jungmo1020.

100% MeOH" 80% MeOH" N
EtOH
- 1.0% HCI - 1.0% HCI
DPPH>Y 162.0+18.4° 140.2+5.1° 185.2+11.0° 122.8+7.6° 455.6+15.5°
ABTs™ 49.6+9.2° 50.0+3.7° 59.7+11.4° 54.542.0° 130.5+11.8°
Polyphenol™ (mg CGA/g) 4.8+0.0° 3.940.1° 5.0+0.1° 9.0+0.5 1.5+0.2°

YAll values are mean +SD (n=3).

?Concentration at which 50% inhibition is achieved. (ICso, pg/mL)
Means are significantly different (p<0.05) by Duncan’s multiple range test.
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