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Determination and Analysis of the Proanthocyanidins Content in

Rice Grain Based on Three Color Reaction
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Abstract . The proanthocyanidins content was determined in rice grain of different colors using dimethylamino-
cinnamaldehyde (DMACA) staining, Ferric ammonium alum staining and Vanillin staining. Experimental studies showed
that the proanthocyanidins mass fraction of five rice breeds (Tannong s/zhi21, R288, Fan-14, 12Geng351 and Qingdao2)
detected by DMACA staining was successively as follows, 0.136, 0.183, 0.085,4.115 and 24.736 mg/g (dry weight); the result
detected by Ferric ammonium alum staining was 0.292, 0.094, 1.940 x 10, 1.220 and 8.080 mg/g; and the result detected by
Vanillin-HCl staining was 1.349, 1.363, 1.093, 3.733 and 15.153 mg/g. The proanthocyanidins content of Qingdao2 was the
highest, which was about 4.1 to 6.6 times of 12Geng351, and Fan-14 was the lowest in five rice breeds; the proanthocyanidins
content of black rice breeds (Qingdao2 and 12Geng351) was higher than that of white rice breeds (Tannong s/zhi21, R288,
Fan-14). The relative standard deviation (RSD) of the absorbency showed that the precision level of determining
proanthocyanidins content as follow, the first was vanillin staining, the second was DMACA staining and the third was
ferric ammonium alum staining.
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Fig. 1 The standard sample color changes of different concentration proanthocyanidins for three staining methods

212 #mAHEFRLETHIERR

B S FRERFER 73505 DMACA | BREGHL, ¥
REGL S e, MEHRBORBI A 2 e, IFHa
AR R BT ERS He, S5RANIE 2 R . &)L
Fih: 22 DMACA Je ()7 i), 5 o/ i 21, R288
FU-14 f S O 2 i &, 1T 12 BE 351 FIZeAs 2 51

% 9 2

FEBORIN IR A BB O RS, ER s/
il 21, R288 | ML-14 e BGRC M  @, 1ii 12 PE 351
FIZE R 2 5 4R BORC REFR A —ilar ;. &
YOO e, R s/ il 21, R288 ., ML -14
FEHORMG R R, T 12 BE 351 FIZEAE 2 S04k
LSl SR AR NS

¢ e

a) FORKFRL



XUBRFT, 45

3 S X AR KA R BT 5 2% e A I A

99

- 4 -

221

b) DMACA %

C) BRENY
N N A
AR s/ 21 R288 M-14 125351 %25 25 YA

R AR KA LR
HMIFAESN = Al Lo R THEREI I 1 Sy 300~800
nm RPN, R 0.4 mg/mlL 78 @ R bRk

d) FrEmEg

B2 BAFHPEEEZINEERNER

Fig. 2 Color reaction result of proanthocyanidins in rice grains
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Fig. 3 Full spectrum scanning diagram for standard samples of proanthocyanidins
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Fig. 4 The standard curves of determining proanthocyanidins by three staining methods
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Table 1 The determining results of proanthocyanidins in rice samples by the DMACA staining

T K W 5 N [ B 16 g Wi ' Eﬁ@%ﬂﬁﬁiﬁﬁ/

i ¢ A% 4 I5s 30s 455 ¥ 1 (mg-g™)

A s/ 21 5 0.043 0.042 0.043 0.043 0.136
R288 5 0.051 0.053 0.051 0.052 0.183
FL-14 5 0.033 0.033 0.033 0.033 0.085
12 351 5 0.805 0.804 0.804 0.804 4.115
25 20 1.187 1.188 1.188 1.188 24.736

2) BREZRLGL L o FHBRER I YL 0k I E A KR
At SRR, T 12 BE 351, ZRAE 2 SRR BRI
ERRAREBE A 1 FE @A X TR] SR
BIFR R R IFOR A 5 A5 10 )5 HEA il . BREk il

et 5 5 BhREARPRL L IBORTE 3 A~ SR 18] 53 A4
JEHE, PIRZHEA R RS AR IR 2 B
Re HIRAH, FAEOQR SRR SMEREM2 S, K
YO 12 JE 351, JL-14 i,

R2 HRENRBENBRAERPREEERSENVUESR

Table 2 The determining results of proanthocyanidins in rice samples by the Ferric ammonium alum staining

Fk W 5 B AN [e] 16 I0] fy W e 52 Eﬁ@iﬁ;ﬁﬁ/
T B 15 8 15 30s 45s 11 (mg-g")
Bk s/ 4 21 1 0.075 0.075 0.074 0.075 0.292
R288 1 0.044 0.043 0.044 0.044 0.094
M-14 1 0.029 0.029 0.029 0.029 1.940 x 10
12 g# 351 5 0.389 0.389 0.389 0.389 1.220
EfF2 B 10 1.271 1.268 1.266 1.268 8.080

3) AEER k. MA R ERIE S A
B P IR AR B S R, Jel 5 RRE RORFRE B
WM RE R IOR A 2.5 A5 AR i, g AT4s
N3 fon . R, AR RS ERESIIEREM
25, HYOE 1298351, M-14 &K,

1 1~3 rp 3 b (0 S Y5 SRR . 5 PR K
AR, R 2 SRR R R, S 12 B 351
[ 4.1~6.6 1%, FL-14 FpIsFEQ R SRR KA
F(Z2 A8 250112 B 351) LEEOR SRl (R288 75 | 5
A s/ il 21 ML -14) e @RS VR 2 5.

R BEBLEENBAERTREEEZSENNESER

Table 3 The determining results of proanthocyanidins in rice samples by the Vanillin staining

Fokman  DWER IR IRF 1 B9 WO DR 3% it
i T s 4 15 30 45 ¥ ft (mg-g")
e s/ ] 21 2.5 0.153 0.154 0.154 0.154 1.349
R288 2.5 0.156 0.156 0.154 0.155 1.363
M-14 2.5 0.125 0.126 0.125 0.125 1.093
12 g 351 2.5 0.419 0.419 0.418 0.419 3.733
HFG2 B 2.5 1.688 1.688 1.688 1.688 15.153

23 BRERESHT

IR L3RI LA P50k, X B 0.24 mg/
mL {1 A8 R AR e, S EZ I E oL, B
PAFHXS prifefin 22 (RSD ) R0 25 SR ARG o B T
b, SR 4 Prs. miRal A, DMACA Zef)):
FIRSDAE H3.279% , k4 N gL (4.3 Y RSDAE 2416.143%,

AR REYL @1k RSD fE0 1.959% . BREEILYL @ik
RSD AT 5%; Bl (ki DMACA Je (k1
RSD {E#/NF 5%, HAF G t ik HoA SR A AR XS
PRAEDR 22 o PRI, ARk A T E I A
ORGEIEE L R, DMACA ez, ke
BRI € 3 PR 4 T A 2
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Table 4 The precision test result analysis
. " ot B X} A
B g % EZ X A Y Al 22
1 2 3 5 (i (Mean + SD) (RSD) /%
DMACA = 1.259 1.197 1.223 1302 1.250 = 0.041 3.279%
Bk fi B 0.226 0.209 0.212 0.243 0.218 0.222 + 0.014 6.143%
o 0431 0.435 0.451 0.442 0.449 0.442 + 0.009 1.959%
3 _Q_E 'I«/I’_\, Genetics and Biochemistry of Seed Flavonoids[J]. Annu.
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1.093, 3.733, 15.153 mg/g; SHHREKAFRL P EAE (6 21
SR 1.234:1.247:1:3.415:13.864,

2) FA 3 AR 7 L INAT S MARRARL R EUAE
RIS EEREN]: BORMFN (R/R2 5/ 125351)
Tk e T AR R AR (R288 15y | A s/ i 21 M L-14),
HAERGMZRR 2 SHEEOR SRR 125351/
4.1~6.64%

S %3k

[1] Sivakumaran S, Rumball W Lane G A, et al. Variation
of Proanthocyanidins in Lotus Species[J]. Journal Chemical
Ecology, 2006, 32(8) . 1797-1816.

2] @ 2, B AYEE QR LR S5 R R
P PR TARERLAAR, 2006, 38(5): 16-24.
Shi Bi, Du Xiao. The Progress on Research and Utilization
of Plant Proanthocyanidins[J]. Journal of Sichuan
University. Engineering Science Edition, 2006, 38(5) .
16-24.

[B1 # Mg, BRI, REM. Wahit Ay mnrE &
HAURIBEFEHERE]. thELzly, 2003, 34(3) . 285-287.
Huang Mei, Zhao Yuqing, Wu Chunfu. Research Progress
on the Effect and Mechanism of the Antioxidants in the
Grapes[J]. Chinese Traditional and Herbal Drugs, 2003,
34(3) . 285-287.

[4] Zi Shaoxia, Ma Huijun, Li You, et al. Oligomeric
Proanthocyanidins from Grape Seeds Effectively Inhibit
Ultraviolet-Induced Melanogenesis of Human Melanocytes
in Vitro[J]. International Journal of Molecular Medicine
2009, 23(2) . 197-204.

[5] Lepiniec L, Debeaujon I, Routaboul J M, et al. Caboche

[10]

(1]

[12]

Rev. Plant Biol., 2006, 57. 405-430.

Min B, McClung A, Chen M H. Effects of Hydrothermal
Processes on Antioxidants in Brown, Purple and Red Bran
Whole Grain Rice (Oryza Sativa L.) [J]. Food Chemistry,
2014, 159. 106-115.

Han K H, Kitano-Okada T, Seo J M, et al. Characterisa-
tion of Anthocyanins and Proanthocyanidins of Adzuki Bean
Extracts and Their Antioxidant Activity[J]. Journal of
Functional Foods, 2015, 14, 692-701.

JARKA, B 3R, WM, S5 KOBER HSEE RS
FE TR T] £ Tk B, 2013, 34(7): 314-318.
Zhou Qiuzhi, Huang Lei, Shen Danhua, et al.
Determination of Proanthocyanidins Content in Pyracantha
Fortuneana Fruit[J]. Science and Technology of Food
Industry, 2013, 34(7) . 314-318.

XS, A2 R 2 AL T K B, b,
2007, 28(1) . 250-252.

Liu Buming. Determination of Oligomeric Procyanidins in
Grape Seeds with Flow Injection Chemiluminescence
Inhibition[J]. Food Science, 2007, 28(1) . 250-252.
Deshpande S S, Cheryan M. Evaluation of Vanillin Assay
for Tannin Analysis of Dry Beans[J]. Journal of Food
Science, 1985, 50(4) . 905-910.

Madigan D, McMurrough I, Smyth M R. Determination
of Proanthocyanidins and Catechins in Beer and Barley by
Highperformance Liquid Chromatography with Dual-
Electrode Electrochemical Detection[J]. Analyst, 1994,
119(5) . 863-868.

Fuleki T, Racirdo da Silva J M. Catechin and Procyanidin
Composition of Seeds from Grape Cultivars Grown in
Ontario[J]. Journal of Agricultural and Food Chemistry,
1997, 45(4) . 1156-1160.

AR, VRIRTEL, OB TR - SRR DN E R

R SRS R & RPN iRy, 2004, 25(2)
157-161.

Li Chunyang, Xu Shiying, Wang Zhang. Vanillin-HCl
Assay for the Proanthocyanidins Content of Grape Seed
and Stem[J]. Food Science, 2004, 25(2) . 157-161.

(FTiEsmEE . RHIE)



