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Abstract ; With increasing environmental pollution and attention to people’s health, functional foods become
popular in the world. As a member of rice family, pigmented rice is rich in trace elements, anthocyanins, alkaloids
and other functional ingredients , which has become one of the hotspots of functional food research and development.
In this study,214 F; lines that derived from japonica rice cross Longjin 1/Xiangruanmi 1578 were employed. The
variation and correlation analyses among total anthocyanin content, grain color grade and thousand grain weight of
brown rice for 214 F; lines were conducted. Grain color grade of brown rice ranged from 1 to 9, mean was 4. 98 and
the coefficient of variation was 57. 87% . Total anthocyanin content of brown rice ranged from 0 to 5459. 34 mg/kg
with mean of 834. 47 mg/kg, and the coefficient of variation was 191. 96% . Thousand grain weight of brown rice
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ranged from 11. 96 g to 26. 24 ¢ with mean of 17. 75 g,and the coefficient of variation was 12. 89% . The total an-
thocyanin content, grain color grade and thousand grain weight of brown rice did not follow a normal distribution pat-
tern but a right skewed distribution, among which total anthocyanin content of brown rice showed the largest skew
degree. The kurtosis coefficients of total anthocyanin content and thousand grain weight of brown rice were positive ,
indicating a sharp peak. However,the kurtosis coefficient of grain color grade of brown rice was negative, indicating
a flat peak. The total anthocyanin content of brown rice was extremely significant positive correlated with grain color
grade of brown rice,and the correlation coefficient was 0. 69. The total anthocyanin content and grain color grade of
brown rice were extremely significant negative correlated with thousand grain weight of brown rice, and correlation
coefficients were —0. 20 and —0. 34, respectively. Compared with Longjin 1,the total anthocyanin content of brown

rice for 27 lines increased extremely significant, accounting for 12. 62% of 214 F lines. This study lays the founda-

tion for germplasm innovation of high anthocyanin rice.

Key words: total anthocyanin content of brown rice; grain color grade of brown rice ; thousand grain weight of

brown rice ;high anthocyanin rice ; germplasm innovation

ACRER SRE =R S 5 N E 3B SEAR -5/ SEA N
K LI MK AR AR o oK AIZK S £
BORAOHIEKBEREPRERS, Atk
B A 3 R OK BT LA A — B Ar A, IR AR
O TR MR BB R F RO W
SERLAY, S BT R IR ) AR AR 4 1 R R R D T R
W R R YRR R E A BR
PR RIS R | ek e e K
FL AE R B R AR e R AE
KEER AT RAE AT . FBORAE T AR R IR A AL AN
JEE R B 1K) 240 L 3 B A A0, B el R X P R A
MR A 45405, J2 BE R Bt A A0 A A Y 32 22 4 Jo Ok
filt 5 v I A A AR DK A £ 2 B i 4 O o
T H M = EE 4 T 16.30% +9. 32% |, L% BH
[ B 2 F FE 10.27% + 4. 14% , s A RN
60. 78% ; KA €0, 1 38 =5 1 1 J9E i iy e 9% 0 B
AFKC AL 5 T e B LA ik /0 T ] T2 1 5% BB 1) 397 ¢l
JEL [T s A WA 1) A T 5 7 Ry 25 9006 97 B — i Bl
Jite , M b 75 P K R R )R A £ 5T AT LA R IR
5000 1 A8 92 95 AH 5 19 A8 6 PR 3R 5 PROKRAE (0 ] g
i 1 W HER-2/neu Fl R iif EGFR/Ras/MAPK 15
538 [ DT U0 o) R A AR AR ol A R R 3R
K 5 FEOKAE 6 AT BERE B AN I (1 % HL-60 41 i
Bl AR HL-60 4iJE T,

IKFEVE N FEREEY , EENIME TR E K,
PaR R W IAGN R A LD O NG (S U ey
TS, SR KRS TR AR B & B B 38R 78 S
A S AT KREE R E XE R, KEFRALA
oA S LA, 25 2 AR HRE,
S. 7. Park 2156} 326 {3 /K R Al T 4 2% 4245 & -3-0-

A O BT T 0TS, N Ryu 2% 591 13
IR b ) R 42 85 2 -3-O- i A B RN A 25 £ -3-0-
AR ST T AT A T T AR 1
S/ 98-131 200 1~ F, \ R AW GO F 50
JROCE & E A Rk MR 22 1A AR DG 6
., WTAXKFEF R AL A & EAIE, EEET
TEAE A0 F LR S5 B AN [ KRS A (0 572 5
WF5E , AEL B I Bl = 3 K/ K 2R3 SR AR B A 4
A S A TR GE . ASCO T TR A e
B 1S/ P0K 1578 22358 1A Fs K R REREK S
o 0 78 S S AR G Kk e AR Bt K
FEEMIEIEES Y

1 #MR5FE

1.1 RIEHHHF0 E E FiE

R RO 1 5 5 HHOK 1578 il 4258
WA, ZIES K15 214 D PR ER, BEAES 1
S RN R 2 R JE TEOR R AR HOR
1578 WYFRifp iz IO, & — MRk A, iR I 7E
HEDT R 2 B b 18 FE M K R 56 FH R AT, 16 b A
T¥5) R KH R ERE, 2015 46 J 1 HEEFM,
FTRRIE N 30 em x 15 cm, BEATFIAE 15 7, BAAS /9,
2 AT HES 2 IR ES it N: P K =15:15: 15
HANE 50 ke/667 m* ENFENE, &5 10 ~ 15 d M
1K P22 G, T 10 AP AR Rk,
1.2 KEH*E
1.2.1 #EXHWEBBEMSSR 2016 43 H ,#% F, %K
FG 3 H T T E RS K 3 i TR R L, 7
BHE T FH PR HIR O 5 A K 1) 230 € 5 R 40 9 S S 4
(K1),



18 %

1 B5B1ES/FHRKISTS F.RABBEKNBER

Fig.1 Grain color grade of brown rice for F,

lines from Longjin 1/Xiangruanmi 1578
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Table 1 Total anthocyanin content, grain color grade and thousand grain weight of brown rice

A FE{E b2 75 1 B EE(%) i B2 W
Variable Mean SD Range of variation cv Skewness Kurtosis
FER B AL O & i (mg/kg) 834.47 1601. 87 0 ~5459. 34 191. 96 1.76 1.53
Total anthocyanin content of brown rice

P/ SNSRI 4.98 2.88 1~9 57.87 0.11 -1.49
Grain color grade of brown rice

BEK TR (g) 17.75 2.29 11.96 ~26.24 12. 89 0.55 1.31

Thousand grain weight of brown rice
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Fig.2 Frequency distribution of total anthocyanin content, grain color grade and thousand grain weight of brown rice
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Table 2 Correlation coefficients among total anthocyanin content, grain color grade and thousand grain weight of brown rice

ZH Rk BB OH & 2 i SNSRI
Parameter Total anthocyanin content of brown rice Grain color grade of brown rice
LS TN R 0.69

Grain color grade of brown rice

AT -0.20* -0.34*

Thousand grain weight of brown rice

RN 0. 01 KR EEAE

™ Significant correlation at 0. 01 level
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X214 A4~ Fy R F Mk BAE A & B ki 5 2
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B AE 2 ) 5459. 34 mg/kg, 5406. 34 mg/kg .
5365. 82 mg/kg 5269. 90 mg/kg F1 5258. 84 mg/kg,
FLg 8 1 5 40 B 2128 mg/kg, 2075 mg/kg,
2034 mg/kg 1938 mg/kg 1 1927 mg/kg, X 27 4
X EBIURE KL (05 IR KR 566 J&45 8 A, H
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Table 3 Variance analysis of total anthocyanin content of brown rice for F; lines derived from Longjin 1/Xiangruanmi 1578

75 S R A B SFJ5 Y175 FAE PAi
Source df Sum of squares Mean square F value Pr>F
Z Y5 Model 214 1658291358 7749025 3606. 44 <0. 0001
1R2% Error 430 923926 2149

x4 HEREFRBEFILEIRER

Table 4 Dunnett’s t tests for controlling the type 1 experiment wise error for comparisons of all treatments against a control

2% Parameter $U{E Value
82K Alpha 0.01
P2 [ HE Error degrees of freedom 430
R2EHI77 Error mean square 2148. 67
Dunnett’s ¢ K5 81 FHE Critical value of Dunnett’s ¢ 3.98
/N M2 S Minimum significant difference 150. 65

x5 FRRASEB1ISEAZUBHEIEEREZMELER

Table 5 Dunnett’s t tests for total anthocyanin content of brown rice between F; lines and Longjin 1

KA1 5 A Bz 99% i 22 ¥ [F i 2 £ X [ FRid
Group comparison Difference between means Simultaneous 99% confidence limits Mark
564-1) 2128 1977 2278 ok
550-1-LJ 2075 1924 2225 ok
566-LJ] 2034 1883 2185 ok
600-LJ 1938 1787 2089 ok
519-1-LJ 1927 1776 2078 ok
560-LJ 1746 1595 1897 ok
575-1) 1685 1534 1836 ok
503-L) 1510 1360 1661 ok
645-1) 1478 1327 1629 ok
506-LJ 1473 1323 1624 L
508-LJ 1361 1211 1512 ik
572-1) 1277 1126 1427 ok
631-LJ 1270 1120 1421 ok
485-1J) 1253 1103 1404 K
583-LJ 1241 1090 1392 ok
499-1-1) 1195 1045 1346 ok
463-LJ 1135 984 1286 ok
479-1) 1045 895 1196 ok
551-LJ 873 722 1033 wk
514-1) 834 639 985 ok
646-L) 834 639 985 ok
571-1) 817 666 968 wok
515-1) 790 639 940 ok
546-L) 620 469 770 ok
536-L) 344 194 495 LE
608-LJ 278 127 429 wk
605-LJ 253 102 403 wok

# FR Fs KRG 1 SRR BAL O B H1E 0. 01 /KPRy 2E 7 B F

% Significant difference at 0. 01 level for total anthocyanin content of brown rice between Fs lines and Longjin 1
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It 2000 me/kg ;119 D7KFESHFIAT 25 2R -3-0- i bH
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AT R, 6 DAL A B oK A Y
O 1 YIRS A VEAE 5390 23000 ~ 25000 mg/kg
19000 ~21000 mg/kg 13000 ~ 15000 mg/kg 9000 ~
11000 mg/ kg 7000 ~9000 mg/ kg #3000 ~5000 mg/kg,
HpZusg A 1 f 2 oK B a1 & &
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