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Comparison of Yield and Antioxidant Activity of Anthocyanin from Grains
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Abstract: In order to optimize anthocyanin purification process, we used the grains of five black rice varie-
ties as materials and a single factor experiment design to investigate the effect of various factors of resin ad-
sorption in the purification of black rice anthocyanin. The yields of purified anthocyanin of brown rice and
husk in different varieties were compared. Then, the antioxidant activities of anthocyanin from different
varieties were analyzed by 1,1-diphenyl-2-picrylhydrazyl (DPPH) method. Finally, PCR was used to de-
tect the key structural genes in anthocyanin synthesis pathway of black rice so that to clarify the yields and
antioxidant characteristics of anthocyanin from brown rice and husk of five different black rice varieties and

this will provide technical support for the development and utilization of anthocyanin in black rice. The re-

I EH#E:2019-11-05; & FR U 2 B #9.2020-02-12

ES A 04 BT I A& H R GERBHE L 55, No. 2019 YFNO019) 5 U 1| 45 2 & )T T & 5 H (172A0272)

TEE B IRERF (1996 —) , 2, AE R A -0 55 2, R4 F AR ic il Bh ot R R K 5 98 . E-mail : zolloz@163. com
x WAFVEH « MRl 0 2O, A R, N F 4 Tl L F MAFSE . E-mail: xiangxunchao@ swust. edu. cn



33 TR RS 2 - O[] JR A ot o AEOR AN SE R 4B T 3™ i MO TR AR LR 511

sults showed that: (1) the optimum purification condition for extracts of black rice anthocyanin was 4 h of
static adsorption equilibrium, 1.5 h of the desorption time, 2.5 of pH, 30 C of temperature, 70% ethanol
of eluent. (2) The highest yield of anthocyanin in brown rice came from Fuheixiangnuo (213 ug/g), how-
ever, to husk from Guchengheinuo (226 pg/g). Meanwhile, Guchengheinuo possessed the highest total
yield of anthocyanin, 432 ug/g. (3) The DPPH clearance rate of anthocyanin in brown rice was 65.1% .
and it in husk was 73.7%. The DPPH free radical scavenging capacity per gram anthocyanin freeze-dried
powder from brown rice and husk were equivalent to 3. 694 mmol and 4. 208 mmol vitamin E, respectively.
The antioxidant capacity of anthocyanin from husk increased by 13. 9% compared with that from brown
rice. (4) In the identification of the five key structural genes of anthocyanin synthesis pathway for five
black rice, it was found that there was no flavonoid-3'-hydrogenase gene (OsF3'H) in Aixuenuo. And its
anthocyanin yield in rice husk was also the lowest (125 ;ug/g) compared to the other four varieties, and it
is suggested that OsF3'H may be related to the anthocyanin content came husk of black rice.
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Name of primer Sequence of primer Tm The length of the primer/bp

o F.CCGCTACAGTACCAGCCTTC _ /
OsF3'H R, TGCCACCATTTCTAGAGTTCC %5 479

, F.GGTCGTTCCCGCTCTACC
OsPAL R:GGAACACCTTGTTGCACTCC 59.7 102

N F.GAAGAGGGAGTGGGAGGACT _ _
OsANS R:CAGAAGACGACCCAGGAGAG 59 527

‘ F.CGGGTTCAGGTTCAGGTACA .
OsDFR R: TGAAACCGGAGGGAGTAAC 50.2 383
OsF3H F.GAGCAATGGGAGGTTCAAGA 18 169

R:CTTCGATTTTCGACGGAAGA
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Leak curve (A) and elution curve (B) of black rice anthocyanin from macroporous resin
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ki Grain

fEk Brown rice

EUIE Cross section

1. [R5 2. JRRR 0253, 75 2505 5 4. JR MK 5 5. i AL ARG
P45 A FARE AR RL A S WURRIE CAD FIAE T R R T4 (B)

1. Guchengheinuo; 2. Heinuo 02; 3. Xiangzhainuo; 4. Aixuenuo; 5. Fuheixiangnuo

Fig. 4 Grain appearance characteristics of five varieties (A) and the freeze-dried powder of anthocyanin (B)
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Table 2 Comparison of purified anthocyanin yield in five

varieties of black rice between grains and husk

TR
=8 Yield of anthocyanin/(pg/g)

Variety

MK Rice grains 45 Husk

[ 3% 22 4% Guchengheinuo 2064+0.1B 2264+0.2A
MR 02 Heinuo 02 138+0. 3E 192+0.1B
T 428 Xiangzhainuo 17440. 4D 18340. 2C
JEIM 4G Aixuenuo 187+0. 2C 12540. 3D
i B R Fuheixiangnuo 21340. 2A 185+0. 1C

FRFIARFE RS FEFm SAEAE 0. 01 KF 257 BF(P<
0.01)
Note: The different capital letters within same column indicate

significant difference among varieties at 0. 01 level (P<C0.01)
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Table 3 Statistics of PCR results for different rice varieties

IR/ [#] 350, R A B 02 FiE ¥ kG LR
Name of primer Guchengheinuo Heinuo 02 Xiangzhainuo Aixuenuo Fuheixiangnuo
OsF3'H 1 1 1 0 1
OsPAL 1 1 1 1 1
OsANS 1 1 1 1 1
OsDFR 1 1 1 1 1
OsF3H 1 1 1 1 1

500 bp

M. 4rF b 1. BIBRE 2. BAE 02;3. H 4594
4o JEINKE ;5. R B
B 6 AEBAFHF OsF3'H FF B PCR 454t
M. DNA maker; 1. Guchengheinuo; 2. Heinuo 02;
3. Xiangzhainuo; 4. Aixuenuo; 5. Fuheixiangnuo
Fig. 6 PCR result of OsF3'H gene in different

black rice varieties
31w
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