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This study examined the antioxidant activity of the dark purple rice seeds from the rice line, MGI079,
derived from insertional mutagenesis. The contents of polyphenolic compounds were 1.3 and 1.9-fold
higher in the MGI079-2-1 and MGI079-2-6 rice lines than in the donor cultivar MGI079. Flavonoid con-
tents were 6.4-fold higher in the MGI079-2-1 line. The MGI079-2-1 line showed a 24.4-fold higher ac-
tivity in DPPH free radical scavenging compared to the MGI079 line. The anthocyanin content of the
MGI079- 2-6 line was more than 106.4-fold higher than the MGI079 line and 1.4-fold higher than the
Heugnam line. Anthocyanin content in colored rice grains was negatively correlated with Hunter’s L,
a, and b values, with the correlation coefficients of -5.64, 521" and -1.15, respectively. The grain
length/width of a mutant of MGI079 segregated to a medium and bold type compared to the medium
type of MGI079. However, the 1,000 grain weight was decreased to 13.6~19.6 g compared to 19.8 g
for MGI079. Amylose content of the endosperm was 5.6~23.8% higher than in the MGI079 line. The
grain of mutants of MGI079 was distinguished by its starch characteristics. The higher antioxidant ac-
tivity of the MGI079-2-1 and MGI079-2-6 lines indicated functional characteristics associated with
high-value resources, so future breeding should focus on the development of pigments in colored rice

in new varieties.
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Table 1. The amount of bran layers of the dark purple rice
seeds induced by MGI079
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Fig. 1. Brown rice of the dark purple rice seeds induced by
MGI079. (a) MGI079, (b) MGI079-1-R, (c) MGI079-2-R,
(d) MGI079-OP-R, (e) MGI079-1-1, (f) MGI079-1-6, (g)
MGI079-2-1, (h) MGI0792-6, (i) Heugnam.
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Fig. 2. Antioxidative activity of polyphenol compounds compared with standard: gallic acid, in the dark purple rice seeds. A:

Standard value, B: Observation values each variety.
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Fig. 3. Antioxidative activity of flavonoid compared with standard: catechin, in the dark purple rice seeds. A: Standard value,

B: Observation values each variety.
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Table 2. Contents of isolated anthocyanin compounds of the
dark purple rice seeds induced by MGI079

Brown rice (ppm)

Variety GG P3G Total
MGI079 0.00 0.70 0.70
MGI079-1-R 240 1.10 3.50
MGI 0792-R 10.90 6.10 17.00
MGI079-1-1 7.00 1.80 8.80
MGI079-1-6 10.00 250 1240
MGI079-2-6 62.80 11.70 74.50
Heugnam 50.50 3.80 54.30

'C3G: Cyanidin 3-glucoside
"P3G: Peonidin 3-glucoside.
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Table 3. Correlation coefficients of anthocyanin content and color difference (Hunter’s value) the dark purple rice seeds induced

by MGI079
No. entr Hunter’s value
Anthocyanin (mg/100 g) 564" 501 Py

L, a, b represent the lightness, redness and yellowness, respectively.

“Significant at 5% level.
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Table 4. Grain appearance of the dark purple rice seeds induced by MGI079

Brown rice
Variety Length Width Thickness Length/ Weight of 1000
(mm) (mm) (mm) Width (%) seeds(g)
MGI079 5.90+0.10a 2.30+0.07a 1.80+0.05a 2.640.1 19.8
MGI079-1-R 5.32+0.12a 2.61£0.09a 1.85£0.06a 2.040.1 16.6
MGI079-2-R 5.60+0.18a 2.1040.07a 1.70+0.05a 2.740.3 13.6
MGI079-OP-R 5.26%0.10a 2.89£0.09a 2.00£0.12ab 1.840.1 19.6
MGI079-1-1 5.32+0.20a 2.63£0.10ab 1.79£0.06a 2.0£0.2 15.4
MGI079-1-6 5.39+0.12a 2.67+0.10a 1.84+0.06a 2.040.1 16.8
MGI079-2-1 6.36=0.17ab 2.38+0.08a 1.74%0.08a 2.740.2 194
MGI079-2-6 6.10£1.21a 2.65£0.07a 1.90£0.05ab 2.310.1 19.6
Heugnam 6.04+0.13a 2.94+0.07ab 1.87+0.09a 2.1+0.2 20.6

‘mean+SD, Means followed by a common letter are not significantly different at the 5% level by DMRT.

Table 5. Chemical characters of the dark purple rice seeds induced by MGI079

Variety ; Brown rice -~ :
Amylose (%) Starch (%) Protein (%) Zn (mg/100 g) Lipid (%) Moisture (%)
MGI079 19.72+1.7 71.76+5.7 8.90+1.2 6.87£2.7 21707 11.82¢1.2
MGI079-1-R 23.98+1.2 70.85+0.6 8.48+2.4 29.5+5.9 1.50+0.4 11.2540.2
MGI079-2-R 20.8345.2 68.23+2.4 8.58+0.9 23.7+6.7 1.64+0.7 11.56£0.7
MGI079-OP-R 2457+3.1 70.77+2.7 741204 12521 23702 1144204
MGI079-1-1 23.69+2.9 70.3143.1 8.91+0.7 35.8+4.6 142+0.1 11.90£0.5
MGI079-1-6 22.90+2.2 71.10£2.9 8.63+1.9 355435 1.66+0.3 11.67+0.7
MGI079-2-1 21.27+1.1 66.16+2.5 8.64+1.4 35.8+4.3 144+0.6 11.63:0.4
MGI079-2-6 244132 66.33£3.2 7.74+2.1 23.0+2.8 147+04 11.78+0.3
"meanSD.
FFE 112%7HA FasAY FAE B3 Byla At v 54E 7H MGI079-OPRE 4FAE Y] E4E 71X
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SHA Q1 Aol A oA, A ek 6.63~8.46%, 1.44~ g a2 M s¢te s B dndElet 2] opaque HE =
347% 0.2, Avlo Al AFoNA EEFTH FAE A AR ALY SAS BRYlon dEAEH e 449
02 GEAolI AW RL SRS FH Ao vl 83 Aol ZelHA &2 td AEHAH Hlow, MGI079-
Zol AR 9L 71XA Foktkal Badk v gl & 21e 4% AEHEY 3y dE-el o BoH, MGI079-1-R
# Yodmanee §[25|% Meng S[16]2 "% 24 F d& 244 = 04 AFAEY] o Bol ZelH] EAE] Sle Aol
v], ZejdlE ol kst E A Y FadAvE =%l 3 = BoAd. MGI079 ZA | 48 AAn AESe gy
WA AAvE Saulo)q A, ol 24, 7o) 2 vladlg FEFHE HAAT MGI79-2RE ¥ HEH FHE i
o] o Egttha Buatgch MGI079 Al Zujek e 24w S AR sk AEH 725 BYAT S Hig)
Hol A 59 O}CE%*%-% TR % MGI0795.t} 2w o A 521} 2FAEH IS B o] WA e 54
A Z74E Ao g YehdtEd), ma ARE 23 HYR= EEAET MGI0799 9% A2d o] 2FALHoE o
Ao} ﬁ.’,:oﬂ EH@J 28 712 = GAA A7) Bg s 2 MGI079 ZAuj e AAvrc go] A8 Jeg s
Aoz HoEd EF o, ole 2FATHS FE 553714 ol 14
e SE3710 AR dAF Eel Aol ool 47w
iSO M2 SE) AE F2o] dgs] o] Fo|AA] Go} 2P AEHo| A At
Hgo AR Hej2 ARFAAN Ao namste) B HI oked He e AZdME 4 ¥ T B0
uhFig. 6), ZEAE MGI79& 28 AEgo tha ggs SO 3l 22 ¥R Bt shio21]
H 5 HEH ) opaque AR H S-S HolH FHT wi#
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Fig. 6. SEM (Scanning Electron Micrograph) of endosperm showing numerous broken compound starch granules in brown rice
(1000X). (a) MGI079, (b) MGI079-1-R, (c) MGI079-2-R, (d) MGI079-OP-R, (e) MGI079-1-1, (f) MGI079-1-6, (g) MGI079-2-1,

(h) MGI079-2-6, (i) Heugnam.

ALl =

B e 318 A vho] @ -2 (GMA &
spAbd e PJ00809102) o] Foix A<l
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