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NaClO 10 min o ( 100 pl « L7 24 C) 54d
1.2 waters26953300ELSD :
1.2.1 0.5% NaHSO, 10 min 40 °C
( 24h) o 300 mg 2 mL 1.5 mL
80 C 30 min 10 000 r * min "' 10 min 50 mL 1 mL
2 15 mL 10 min 10 000 r * min ™' 10
min 80 C 2 mL 1
0.45 pm waters2695-3300ELSD
; v Voiw =75 25 1 mL * min "'
30 C 10 nL o
1.2.2 0.5%  NaHSO, 10 min 40 C 20 ~
24 h 5mlL  80% Ca(NO,), 10 min (4000 -
min ') 5 min 20 mL 80% Ca( NO,), 2
20 mL, 3 . 0.05 ~2 ml( ) 80%  Ca( NO,),
2 mL 100 uL L, KI 620 nm
17
1.2.3 100 mg 50 mL I mL.  95%
9mL 1 mol+L 'NaOH 40 C 24 ho 100 mL
5 mL 100 mL ImL 1 mole-L™ 2mlL LI
100 mL. 30 C 20 min 620 nm
18 Y
1.2.4 SAS 9.0 LSD o
2
2.1 2 1 2 N
3 (241.22 ~280.67 mg*g™") 30% ~35%; 9
11 3 9 34.6% 11
22.3% 9.9% 12.02%
22.2%  21.42% . 9 11 17.56%  15.37% -
1 9 . 11
Tab.1 Change of glucose fructose sucrose and the total sugar content of fully ripe banana
in cold4olerant banana lines Kanghan 9 and 11 and the control mg g™
Species Sucrose content Glucose content Fructose content Total sugar content
Control 197.27 £0.50Bb 227.00 £0.09Bb 250.60 +0.03Bc 674.87 £0.49Bb
9  Line Kanghan 9 265.47 £0.64Aa 277.40 £0. 14Aa 275.40 +0.04Ab 818.27 +1.65Aa
11 Line Kanghan 11 241.22 £0.09Aa 275.60 £0. 13Aa 280.67 +0.20Aa 797.47 £1.20Aa
(P <0.05) (P <0.01)

Note: The values with different lowercase letters within the same column indicate significant difference( P <0.05) and those
with different uppercase letters indicate highly significant difference ( P <0.01) similarly hereinafter
1SD 2 (P <0.01)
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o 9 > 11 > o 9
265.47 mg = g 11 (241.2mg=g™") 197.27 mg = g~ ';

11 > 9 > 9 11 277.40 mg ° g_l 275.60 mg *
g™ (P <0.05) (P <0.01) (227.00mg * g ") ; 1nmn >
9 > 1 ( P <0.05) (P <0.01)

; 9 1 > 9 (818.27 mg * g™")
(674.87 mg*g™") (P <0.01) 9 o
2.2 2 2 o
2 9 11 N N o
9o . 11 19.54 49.77 9.57 mg+ g 9
16.7% 11 17% ; 7.5 8.64 2.23 mg * g_l 72.9%
76.5% 12.04 41.13  7.34 mg+ g’ 37.4% ( 9 ) 81.7%
(1) 9 (0.62) (0.30) 1 0.21,
9 11 11 >
9 > (P<0.01) ;
11 > 9 > 9 11 (P<0.01)
(P<0.01) : 11 9 9
(P<0.05); 11 / (P <0.05) 9
(P <0.01) . 2 . . /
2 3
Tab.2 Comparative analysis of different types of starches in banana fruit from three banana lines
/I( mg=g™') /( mgeg™) /((mg=g™') /
Species Total starch content Amylose content Amylopectin content Amylose /amylopectin ratio
Control 9.57 £0.02Cc 2.23 £0.01Bc 7.34 +£0.02Bc 0.30 £0.01Bb
. 9 19.54 +£0.07Bb 7.50 £0.04Ab 12.04 £0.20Bb 0.62 +0.01Aa
Line Kanghan 9
11
Line Kanghan 11 49.77 +1.53Aa 8.64 £0.15Aa 41.13 £0.48Aa 0.21 £0.03Bc¢
3
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9 11 11
/ 21
2 11 / 9 o

11



272 2015

KUKIMURA H. Mutation breeding in sweet potato and tuber crops J . Gamma Field Symp 1986 25: 109 -130.

2 WANGY WANGF ZHAIH etal. Production of a useful mutant by chronic irradiation in sweet potato J . Science 2007
35(1): 24 -34.

3 . J. 2008( 10) : 14 - 17.

SHINJM KIM B G SEOS G et al. Mutation breeding of sweet potato by gamma-ray radiation J . African Journal of Agri—
cultural Research 2011 6( 6) : 1447 — 1454.

5 . I. 2005 11(4): 37 -41.
PANCOAST H M JUNK W R. Handbook of sugars M . 2nd ed. Westport Connecticut: AVI Publishing Company Inc 1980.

7 SCHAFFER A A PETREIKOV M MIRON D. Modification of carbohydrate content in developing tomato fruit J . Horticultur—
al Science 1999 34(6): 1024 —1027.

8 . J. 2005 22(5): 519 -525.
BARTEL S D NELSON D. Approaches to improve stress tolerance using molecular genetics J . Plant Cell & Environment
1994 17(5) : 659 -667.

10 BOHNERT HJ NELSON D E Jensen R G. Adaptations to environmental stresses J . Plant Cell 1995 7(7):1099 —1111.

11 SICHER R. Carbon partitioning and the impact of starch deficiency on the initial response of Arabidopsis to chilling tempera—

tures J . Plant Sci. 2011 181(2): 167 -176.

12 .8 J. 2010( 5) : 258 -263.

13 SIMMONDS N W. Tropical Science Series: The Evolution of the Bananas M . London: Longmans 1962:1 -12 170.
14 ) %Co J. 1996( 3) : 29 - 31.

15 . J. 1997 11(2):65-71.

16 M . : 2007:2 -72.

17 XU Changjie CHEN Wenjun CHEN Kunsong et al. A simple method for determining the content of starch-iodine colorime—
try J . Biotechnology 1998 8 (2): 41 -43.

18 . J. 2002 3(1):31-35.

19 . / J. 2012 4(2):10.

20 DOTY T E. Fructose sweetness: a new dimension J . Cereal Foods World 1976 21(2): 62 -63

21 ZHAO X C BATEYIL SHARPP]J etal. A single genetic locus associated with starch granule properties and noodle qual—
ity in wheat J . Journal of Cereal Science 1998 27(1):7 -13.

22 .3 J . 2014 34(3):
560 - 564.

Change of Sugar and Starch Content in Cold Tolerant
Banana lines by Radiation Mutagenesis

HUANG Xu'®> WANG Anbang' > MIAO Hongxia® LIU Juhua® JIA Caihong” JIN Zhigiang® XU Biyu'*
(1. College of Agronomy Hainan University Haikou 570228 China;

2. Institute of Tropical Bioscience and Biotechnology Chinese Academy of Tropical Agricultural Science Haikou 571101 China)

Abstract: Banana ( Musa acuminata L. AAA group ‘Brazilian’) calli and buds induced from immature male
flowers were used as explants radiated with ® Co—y ray for mutagenesis and then screened by low temperature se—
lection. Banana plants of two cold tolerant lines ( Kanghan 9 and Kanghan 11) and the control without radiation
treatment were determined in terms of starch total sugar glucose fructose and sucrose. The two cold-tolerant
banana lines contained highly significantly higher total sugar sucrose fructose and glucose in the banana fruit
than the control ( P <0.01) and also had higher content of total starch amylose and amylopectin in the fruit
than the control. However Kanghan 11 had a lower amylose /amylopectin ratio in the fruit than the control.
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