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Correlation Analyses of Amylose Contents and Srarch RVA Profiles
of New Rice Varieties( Lines) Carrying Wx-mq Gene
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ZHOU Li-hui YAO Shu ZHAO ChunHang WANG Caidin

( Institute of Food Crops Jiangsu Academy of Agricultural Sciences Jiangsu High Quality Rice Research and
Development Center Nanjing Branch of China National Center for Rice Improvement Nanjing 210014 China)

Abstract: 57 new rice varieties( lines) carrying Wx-mq gene were used as experimental materials. Marker-assis—
ted selection chemical extraction as well as statistical methods were used to detect Wx-mg gene to determine rice
RVA profile characteristics and amylose content of all varieties( lines) to study the relationship among RVA profile
characteristics between RVA profile characteristics and amylose contents( AC) . To study the differences of RVA
profile characteristics of rice varieties with different AC we divided these varieties into three groups including low
AC moderate AC and high AC. The results showed as follows: It was shown that Wx-mg gene were detected in 57
new rice varieties ( lines) . The tight relationship among RVA profiles was found. There were very significant
(P <0.01) positive correlations among PKV HPV CPV PeT and CSV very significant positive correlations be—
tween BDV and PKV among PeT SBV and CSV respectively significant( P <0. 05) positive correlations between PaT
and HPV PaT and PeT respectively and very significant negative correlation between SBV and PKV SBV and BDV.
Determination of amylose content indicated that the amylose content of 57 materials were mainly distributed between
8% —11% . Varieties with different AC had different RVA profile characteristics when AC was higher PKV HPV
CPV CSV PeT and PaT were higher and the trend of BDV and SBV were not obvious. AC was very significant posi—
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tively correlated to HPV CPV CSV and PeT and significant positively correlated to PKV. The results of this study can

be further expanded the theoretical basis of using RVA profile value to evaluate rice cooking and eating qualities.
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) 57 439 bp
2 194 57
2.1 () Wx-ang 292 bp
194 13 57 200 bp ( 1), 57
() Wx-mgq o () Wx-mgq o
M1 2 3 45 6 789 10 11 12 1314 1516 17 18 19 20 21 22
M. DNA 100 ~2 000 bp; 1 ~20. 13/ 194 ()
21, Wx-mq 194;22. Wx-mq 13,
M. DNA marker 100 =2 000 bp; 1 —20. Varieties or lines of Wujing 13 /Kanto 194; 21. Varieties with Wx-mq gene
Kanto 194; 22 Varieties without Wa-mg gene Wujing 13.
1 ARMS-PCR ( ) Wx-mngq
Fig.1 Molecular detections with Tetraprimer ARMS-PCR in different rice varieties or lines
2.2 RVA 898.50 ~ 2 959. 00 cP;
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Tab.1 RVA profile characteristics

/%
Traits Mean SD Min Max CV
/cP PKV 2 572.95 398.07 1 438.00 3435.00 15.47
/cP HPV 1 447.37 289.01 645.00 2 248.00 19.97
/cP CPV 2 001.96 341.26 898. 50 2 959.00 17.05
/cP BDV 1 125.58 215.76 653.50 1 642.50 19.17
/cP SBV ~570.99 218.21 -1078.50 -76.50 38.22
/cP CSV 554.59 64.90 253.50 711.00 11.70
/min PeT 6.00 0.21 5.53 6.67 3.46
/°C PaT 69.91 1.04 68.00 72.80 1.49
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a. Waxy variety Yannuo 12; b. Low AC variety Nanjing 46 carring
Wx-mgq gene; c. Moderate AC variety Nanjing 44.

2 AC RVA ’
Fig.2 RVA profiles of rice varieties with different AC
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Tab.2 Correlations among RVA profile characteristics
/cP /cP /cP /cP /cP /min /C
Traits HPV CPV BDV SBV CSV PeT PaT
/cP PKV 0.849™ 0.837™ 0.707™ -0.516™ 0.618™ 0.374™ 0.095
/cP HPV 0.992™ 0.228 0.003 0.766™ 0.775™ 0.262"
/cP CPV 0.214 0.038 0.839™ 0.780™ 0.254
/cP BDV -0.955™ 0.113 -0.348 -0.176
/cP SBV 0.186 0.538™ 0.224
/cP CSV 0.651™ 0.168
/min PeT 0.316"
o 0.05 0.0l 4
Note: © and ™ mean significant difference at 0. 05 and 0.01 probability levels respectively. The same as Tab. 4.
3 AC
Tab.3 Statistical parameters of the amylose content
1%
Traits Mean SD Min Max (%
/% AC 9.15 1.22 5.40 11.85 13.32
2.4 ( ) AC 4,
57 () AC 301
AC 9.15% 5.40% ~11.85% §§ 1
13.32%( 3) . AC 3 #g 2
. 57 AC 5% ~ g% |
12% 8% ~ 11% 8% ~ 08 ol
11% 47 82.46% 0 . . . . . . )
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2.5 AC RVA Eﬁﬁcﬁiim
57 () AC 3 57 ( )AC
oy 3 3 RVA Fig.3 Distribution of the amylase
AC RVA content in 57 different rices
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Tab.4 Differences in RVA profiles among varieties with different AC
Treatments No. of 1% /cP /cP /cP /cP /cP /cP /min /C
varieties AC PKV HPV CPV BDV SBV CSV PeT PaT
AC  Low content 17 7.65 2372 1317 1839 1055 -533 522 5.96 69.76
AC  Middle content 28 9.50 2 655 1 486 2 050 1169 -605 564 5.99 69.95
AC  High content 12 10.46 2 666 1542 2120 1124 -546 578 6.08 70.01
Correlation coefficient with AC 0.330°  0.405™  0.410™ 0.066 0.039 0.350™ 0.346™ 0.118
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AC N | N N 3
o :AC  RVA 3.1 Wx-ng ( )
N N RVA
: AC : AC 57 Wx-mgq



. EH Wa-mg AR KGH B (F) A RVASBIER L A4m oS0t tH

A C T A
57 AGRICULTURAE

5 T
AC 5% ~12%
( )e
RVA
AC 46
2
3.2 RVA AC ()
57
194
RVA
()
38.22% AC
12% 13.32% -
AC
23 -24
AC
3.3 RVA AC
RVA
18
0.919 RVA
RVA AC
AC N
25
RVA AC
o Wx-mq
() AC
3.4
o AC  RVA
AC
RVA

57 Wx-mgq (

AC
Wx-mgq

44  RVA

AC

13

AC

5% ~
RVA

RVA

AC  RVA

2 AC

AC

) RVA

13

14

15

16

BOREALI-SINIGA

AC

D .
2003.
. J.
1993 26(4) : 8 - 14.
J . 2003 9(1):12 - 14.
.RVA
J. 2001 27(2) : 165 - 172.
) RVA
J. 1998 31(3):25-29.
RVA
J.

2001 15(1):57 -59.

Deffenbaugh L B Walker C E. Comparison of starch pas—
ting properties in the Brabender Viscoamylograph and the
Rapid Visco — Analyzer ] . Cereal Chem 1989 66:493 —
499.

Reddy K R Subramanian R Zakiuddin S A et al. Visco—
lastic properties of rice{flour pastes and their relationship
to amylose content and rice quality J . Cereal Chem

1994 71:548 -552.

RVA
J . 2005 38
(4) : 657 - 663.
J. 2004 18(5):
384 —390.
J. 2003 24( 1) :34 - 36.

J . Chinese Agricultural Scien Cebulletin 2003 19
(1):68 -71.
Suto M Ando I Numaguchi K et al. Breeding of low am—
ylose content paddy rice variety Milky Queen with good
eating quality J . Jpn J Breeding 1996 46( 1) : 221 -
224.

Sato H Suzuki Y Okuno K et al. Genetic analysis of
lowamylose content in a rice variety Milky Queen ] .
Jpn Breeding Res 2001 3(1):13 -19.
Tomita K Horiuchi H Terada K et al. New-hikari a new
rice cultivar J . Bull Fukui Agric Exp 2007 44:1 -20.

. 46
J. 2008( 3) : 38 —40.



L HE N n e
17 S . 1988:4 6.
5055 J. 2012 22 RVA
(2):84 —87. T 2008
18 RVA 34(5) 1790 - 794.
I 2004 30 23 RVA X
(6):519 -524. I 2001 34(2): 124 -
19  Murray M G Thompson W F. Rapid isolation of high-mo— 127.
lecular weight plant DNA J . Nucleic Acids Research 24 .RVA
1980 8( 19) :4321 —4325. I
20  Chen F Temnykh S Xu Y et al. Development of a mic— 2005 25(8) :59 -64.
rosatellite framework map providing genome wide cover— 25 RVA
age in rice( Oryza sativa 1..) ] . Theor Appl Genet J . 2009 23(1):
1997 95:553 -567. 99 -102.
21 NY147-88
( )
¢ D o 1982
“ ( CJDF) T ( ) N
( CAJCFD) 7 “ T 7
¢ oD N . “ .
30
1. > http: //www. veg. ac. cn 2. : 8¢5634@ sohu. com
1010 -51503567
9 1100097



