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Flavonoids Content of Rice Landraces with Different Seed Coat
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Abstract : To understand total flavonid content of rice landraces with different seed coat color and their correla-
tions with germination quality,17 rice landraces from Yunnan province were used to measure total flavonoid content
in grains,brown rice and husk. The germination indexes of grains and brown rice including seed germination force
(GF) , germination percentage ( GP) , germination index ( GI) and vigor index ( VI) were investigated. The results
showed that there were significant difference in total flavonid content of grains and brown rice with purple and red
seed coat,which was very significantly higher compared with that from white seed coat. However, there was no sig-
nificant difference in total flavonoid content of husks. The above 4 germination indexes of grains with red seed coat
were better than that of purple and white seed coat,respectively. However, it was only significant difference of seed
germination force between grains with red and white seed coat. The 4 germination indexes of brown rice with red
seed coat were very significantly higher than that of purple and white brown rice. The other 3 germination indexes of
brown rice with purple seed coat were also significantly or very significantly higher than that of white seed coat ex-

cept for GI. These results showed that total flavonoid content of colored grains and brown rice were higher that of
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colorless. The germination indexes of colored grains and brown rice were also higher than that of colorless. There was

no significant correlations existed between total flavonoid content and 4 germination indexes in grains. However, sig-

nificant positive correlation was found between the total flavonoid content of brown rice and 4 germination indexes.

These results indicated that flavonoids of grains didn’t make contribution to seed germination . However flavonoids

of brown rice significantly affect seed germination characteristics.

Key words: seed coat color; rice landraces; total flavonoid ; germination characteristics; correlation
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Table 1 The experimental materials
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o Saved number of ~ Name of Husk and Types . Saved number of  Name of Husk and Types
the province germplasm  pericarp colors the province germplasm  pericarp colors
1 105(018)-1-1(1) =& EEERS KK 10 105(081)-3-1 N EFASES HEAKK
2 105(018)-1-1(2) =& EEERS HIZKAS 11 105(112)-3-1 BRA HARLK HEAORS
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1.2 FHix
1.2.1 EBEMEEBHNE SMEMFEE 6

TR R 4% B VA VR B B 8 7 0 7K R A T 5 o (
Alek) . FREGEEK 4370 AR AR FE i 45 500 mg
F 15 mL B.OE T A 5 mL 50% B, AR
#4775 2 h, 7000 r/min .0 3 min, 1 mL L5 H®
T 10 mL B, INA 0.6 mL 5% NaNO, , #8 5
min; JIA 0.6 mL10% ) A1(NO,),, i E 6 min; fill
A 4 mL 5% NaOH, iU & 10 min, 78 284Ny 66
510 nm FEROERE, e TR 3 W, LI T hriE
anVERR M e, AR M & B .y =0.411x +
0.005,R* =0.999 , 144 S B & &
1.2.2 BFRIBWRIE PREEHCE T 3 4 MM
TeH 58 B A kL (DD ) REK B0 2 b 8t
%300 A7, LA 100 Rk 1 IREE, 43 A S8 A
2 JRUEACHY 3 KRR LN, FH DR G B 1547 2% 1T T 75
AWIE SNAGERZEK e, R R g ks
20 ~30 CHPCRRREFRA N BT e, WA IEF:
24 h JFEEERFRIMN I AK , HE R RER L AR
FIURE KR, & 2F 5597 2 120 h IR FIN S, 7650 8 Kbt
PLEIRC 10 BRATET AR (AR + IR 25K em)
1.3 HiEaE

JH Excel 2007 315 & 258 LA R ZFREN
G fas, Hh K (%) =¥FHRZE 72 h IFhF
RS K R 8 SRR BORE K BB x 100% , & 2
R (%) =RFE 168 h WIFh T 8ok K & 2R 50 20K
Tl i b K BB x 100% , K& 2EF8B(GI) = X (G/
Dt) IEHFEE (VD) =Gl xS, X Gt R De Kk
R R BORE KR B, S PRI, H IBM O SPSS
K2 B BKNAEZEMIBHH LN

Statistics v. 19 437 el 25 il &5 15 AP 115 & 8 b 76 Fh

FEU 2 B 0 53 10 5 0, L B R A B AR T
WK AR 2 ARG
2 HRE5ZMH
2.1 AR BKRATHEEMEBERSH
W 17 B3R K B AR SR BB A k1

D5 Y | R B A 5 7 1 430 Ry 288.097 mg/
100 g.268. 647 mg/100 g #i1320. 282 mg/100 g, 2l
I35 M 186.494 ~ 498.487 mg/100 g, 148.881 ~
617. 583 mg/100 g #il 192. 909 ~ 788. 600 mg/100 g,
A SRR 27.97% 49. 87% 1 47. 54% , i Fil
[ET1R R B 5 N =0 T B { A N | | S R
ey U TR [ WSS TAR v NS YL s e e T
FEF(p=0.003 F10, <0.01,552) (HAFRH K
TR U JE ] R 22 5 (p =0.207 >0.05) , X BB
BRIAE 3 R B B (A1 A 35 1) B B ) 5 25 5 2
SR A TROKM AN A TE, LR 5 BRI J2 A b
(1 ~F- 4 6 8BRS i 53 O 329.994 mg/100 g
420. 653 mg/100 g F1248. 761 mg/100 g( F#3) , &%
ARLIY) S BTR  d AR R T AL (B 2 (R Y 2
FARE (p =0.085) , L1 H2 | 58 B A7 0 6 B i 5
HOPEE TH R, ZE SR Z A 25k E] T
B B B E M (p =0.027 <0.05 B p =0.001 <
0.01) K- (3 4) 5 21 2 B oK 1) B B T &5 57 35 0
393.900 mg/100 g %51 4 468. 904 mg/100 g 1) N
186. 691 mg/100 g( 3 3) , % B oK i) Sl B i S AR
BEL B 8 Z BN B 22 5 T
5 Z Al 25 ARk B TR B K- (% 4)

Table 2 Variance analysis of total flavonoid content in grains,brown rice and rice husk

5 SR I

Source of Sum of B A ¥yo7 F{E A 0 A
o ar Mean square F value Sig.
variation squares
AL BG 59184. 272 2 29592. 136 9.260 0. 003
Grains WG 44742134 14 3195. 867
T 103926. 406 16
ok BG 216841. 930 2 108420. 965 21.570 0
Brown rice WG 70372. 127 14 5026. 581
T 287214. 057 16
B BG 74691. 617 2 37345. 808 1.765 0.207
Rice husk WG 296216. 671 14 21158.334
T 370908. 288 16

BG 411, WG N, T: 84 T A
BG :Between groups, WG ; Within groups, T Total , the same as below
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Table 3 Total flavonoid content and seed germination indexes of grains and brown rice with different color

SVET B (mg/100 g) RHEH(%) RFHR(% ) REFIREL EPIEE S
Lpea Total flavonoid content ~ Seed germination force Germination percentage Germination index Vigor index
Seed coat
colors ki LEES i Fiti ok i Fiti ok i RS A RS
Grains  Brown rice Grains Brown rice Grains Brown rice Grains Brown rice Grains Brown rice

Z14 Red 329.994  393.900 91.3 83.4 96. 1 87.5 36.7 38.5 628.5 489.8
244 Purple  420. 653 468. 904 86.5 54.3 93.2 58.5 32.4 25.4 550.5 239.9
H L White  248.761  186. 691 75.4 38.3 90. 8 40.9 33.2 18.3 530.4 115.3
R4 AN ERAREMSEEARDMEBZENERMERR

Table 4 Comparison of total flavonoid content between different seed coat colors in grains and brown rice

95% {7 X [A]

A MEAG) FHEZEEI-T) b 22 SRR 95% confidence interval
Seed coat Seed coat  Mean difference value Standard S - T
colors( ) colors(J) (I-7) error
Lower bound Upper bound
KL af %@ -90. 659 48.958 0. 085 —195. 664 14. 345
Grains 2145, F 81.233 33.008 0.027 10. 439 152. 027
56 ERE) 171. 892 43,456 0. 001 78. 687 265. 097
GEES a1, %6 ~75. 006 61. 400 0.242 -206. 696 56. 683
Brown 2145, SEEN 207. 207 41. 396 0 118. 422 295. 992
rice il M 282.213 54. 500 0 165.322 399. 104
2.2 HERBEREARAMERZENER ZERASNE N 8.7% ~89.3% KRN 8.7% ~

17 4y &

A kL 0 & SE AR NE N 41.3% ~
95.0% KN 64.3% ~97.7% . K AF 85N
19.0 ~41.6 15 J1H8 %500 247.5 ~737. 1 Wk 1 &

95.0% KM 4.1 ~41.2 3% 13850 M 15.4 ~
655.4, MR 5 A, FELL R 0 3 2EFh iz Bl

@I, A KL S 28 3422 Sk B i 25 VK F- (p =

x5 WHEERESRTEEBEBGESHT
Table 5 Variance analysis of seed germination indexes between different seed coat colors
A5 RS SEITHLSS ¥J5 MS FAH F value E%&ﬁﬁ
$4h7 [ Sig.
Source of
Indexes variation PR LES o AR LES R UES wR Bk
Grains Brown rice Grains Brown rice Grains Brown rice Grains Brown rice
EZEH(% )GF BG 2485.995  17969. 828 2 1242.998  8984.914 4. 604 32.114 0.015 0
WG 12958. 156 13429. 583 48 269. 962 279.783
T 15444. 152 31399.412 50
KR (%) GP BG 254.020  19269.671 2 127.010  9634. 836 1.913 37. 808 0. 159 0
WG 3187.636  12232.015 48 66. 409 254. 834
T 3441.657  31501. 686 50
R EHFFREL CI BG 122. 921 3594. 142 2 61.461 1797.071 1. 445 28. 084 0.246 0
WG 2041. 165 3071. 491 48 42.524 63. 989
T 2164. 086 6665. 633 50
T 1484 VI BG 84753. 601 1237179. 529 2 42376. 801 618589. 764 1.972 67. 826 0. 150 0
WG 1031464.003 437773.925 48 21488.833  9120.290
T 1116217. 604 1674953. 454 50
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0.015 <0. 05) , HoAth 3 WU A a4 19 22 7 A U1 5 5 1
REK B 4 TR AR iR B W K F (p =0 <
0.001) . ZLEZAMRINY 4 TAE AR AR FREL R KL L
i (2 3) AL 5 5 R 2= R A BA G2

x6 MEAEMEMREEZEEESREILER

B (K 6) BRAZFHSN LU S H R 535k 3 Hids
PRAy 28 S 0 25 5 DR K 1 4 T4 B it 355
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Table 6 Comparison of seed germination indexes between seed coat colors

- il iz € (1) Rz e (1) AR Grains Bk Brown rice
Indexes Seed coat Seed coat FEEZE(1-T) B A SE 2R (T-T) ITE AR SLAIEl
colors (T) colors (J) Meandifference (1 -J) Sig. Meandifference (1 -J) Sig.

RHH(% ) GF FARi) %6 4.800 0. 562 29. 100 0.001
FAN ) S 15. 900 0. 006 45.100 0
Egc) SR 11. 100 0.133 16. 000 0. 036

RZEFR (% ) GP FaRic) %10 2.900 0. 479 29. 000 0. 001
FANE) e 5.300 0. 059 46. 600 0. 000
56 EFul 2. 400 0. 509 17. 600 0.016

REHFFREL CI FAR ) #n 4.300 0.196 13. 100 0. 002
2148, F 3.500 0.119 20. 200 0
56 Fi -0. 800 0.788 7.100 0. 052

T JIREL VI Fania) ®6 78. 000 0.293 249. 900 0
FANG) F 98. 100 0.053 374. 500 0
56 EFul 20. 100 0.759 124. 600 0. 005
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& mmBHITE R M
X e B 5 R i HE AN [ Ao B € ]

225 TR A R (L0 50 A0k DR OK Y B R
] & 2 AT A FE PR AR AT AR () B, I
B 5 e T A BT 2 (AR — i AR DG, AH OGS
Mra B ARy S i & i 5 R S KRR R
ZRHRBONTE JHE B AN W AU OCOC R R
Bor 5k -0.0305(p =0.907) , —0.0341 (p =
0.896) ., — 0.2794 (p = 0.278) il - 0.2143 (p =
0.409) ; BEAK B S BTHR & 12 5 4 T A& 45 b5 0 5 12
FIEA KRR, r 518 0.5422 (p =0.025) .
0.5476(p =0.023) .0.5445 (p = 0.024) F1 0. 5348
(p=0.027), XULHT, FEA KRS, A R Je Xt
pRERTE AT AN s S 85 R R F: X
e AR T A i JB T A A ) R D) B I 5
i 1 W 2 i e A

3 itig

Foft S A BB AN A Y A 7 A R AR P B
PRI, o1 2 Jo ek B R M A 7 B4 584 N I T
TRAYERAT o M1 1 B AR Ok Tt A HL Ak &

ARAS, DNA (85 I 5 e 1 2 DRI 2 40 iy 1 Wi ok
T AR GRRERR T =0 ), A SRR R IR I 2 R
S K RELN R AR K AR AR &
W, BT RER I K R AR R AR BORIG
FeAm B0 A AH 24 F 5 k1Y 50.8% ~ 91.3%
45.0% ~91.1% .55.1% ~ 78.4% (4L Kz [&41) i
21.7% ~77.9% (2 3) ., 1R EAR, KK BB & 1545
FLA R, B R > JoRs , X fp il Wi 2 77
A2 R AR Y B 1 25 S ok 1, DU AT e R fh A
FER DB R S8 B AR IRRR
ot 2E H 5 B B A IR T B &
IEWA TR R, AR TG R 2R K2
REEAR X UL B4R 5T 1 S8 B PR X B R T 1Y
W & SOt AE KA B IR,

FEAT W (A8 97 o0 26 B0 A T ORBR FIRE K
20 R, XK R 2 R A AT 3 A
TREE(H5T) BEK ARG K, AW 58 45 3 s 4 5%
EOPSN L s =R R VA1 i A A =1 a1
SRR ST 5 LK 200K ORI B
T K SRR K BB B o T LR K, R
(SR TR E T W AN e cr b ' SRt [
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Fle2ol AR R RS R TR
T H(97.70 mg/100 g) 7 PRI, B S A A @
T Sn R RNAE R D BE ARG SE AT R B ., A e, M
JONBeR g B A R e U A O S BT R R A
5%, T R K ¥ B A5 R0 43 19 43 B S A E AL
PRGBS, Sl & FPRE K ] B S KO AN 45 7 iy
EFRMERM T AR,

R LN SR EEB YRR
2 O EAY Iy R A R TS A
AR ISR H RS IE S o JE a1 ik
i, TE PR A FR R R R bR AL RE I A
[0 4 N A2 SRR N S AR 1 S TR 197 S
FATHE & i BRIV B R S B O RS > TR, B
LS e 5 L R B Y O R BN, T RE K
A B i L A R I S I IE A DGR R
W R, R R AE 55 % 48 ~72 h I}, K%
BORRLC TG RE A EREKFERG 22 96 ~ 120 h
B A BB & AR SR B S, X Ul A 72 1Y) ¥
AS 5P &R B R T ERE K ST,
R P B T X R A R 1 0 o T
YRR, 3 — &5 5 5 i T 1 452 A0 BF 9 41 38 A — 2
ATIFGY A v B BT SRR R B PR AL T S AR
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