F 7 =#)1=2—ANo0.28 Host s

7’ Yﬂ——ZJﬂL_

Technical News No.28 WAI614E 2 H,

| ISSN 0285-1962

\
|

ffi¥, Institute of Radiation Breeding

Bk A RADEFIEZRR

BARDBIR AT~ DIEH

A Quick Measuring Method of Amylose Content and
Application to Analysis of Low Amylose Mutants in Rice.
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Fig. 1 Non-waxy (left) and waxy Fig. 2 Low amylose mutant grains induced in Norin 8. They distributed

(right) starch solutions stain-

continuously from Wx to wx. Four grains lines are (from left)

ed by iodine. Taichung 65, Norin 8 and standard wx (Taichung 65 background).
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Fig. 3 Scheme of double wave lengths photometer with dilution system.
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Fig. 4 Distributions of waxyness indices of grains of Wx, wx, intermediate wx and F3 populations.
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Fig. 5 Results of genetic analyses of low amylose mutants in rice.

Normal starch is composed of straight chain molecules,

amylose, and branced molecules, amylopectin., The
former stains dark blue and the latter redish purple by
iodine (Fig.l). Amylose is much reduced or deleted in
waxy starch mutants in cereals. To measure amylose
content, Blue Value Method, which utilizes absorption
of red light of starch solution stained by iodine, has been
used. To simplify the method and to shorten the time for
measurement, weighing procedure for each starch sample
to prepare solution of known concentration, was replaced
by optical measurement of the major and common
component of starch, amylopectin, using 430 nm blue
light. By this method, sensitivity was much improved and
each single grain could be measured.

This method was used to analyze waxy starch mutants
in rice, which distributed continuously from normal non-
waxy to fully waxy phenotype (Fig. 2). Each grain was
crushed by pliers and autoclaved in a small test tube with
3 ml of water for 15 min. Tube was stirred while warm,
then cooled to room temperature. 1 ml of supernatant
was taken into glass cell. 0.1 ml of I,-KI solution (Iodine
0.09%) was added, and measured immediately, by two-

wave-lengths photometric apparatus shown in Fig. 3.

White light was used as light source. The light beam from
sample cell was splitted and guided to two photocells
each equipped with 430 nm or 660 nm interfarence filter.
A diluting system was set to the sample cell. Thus sample
solution was diluted continuously within the cell. When
its concentration reached to 50% transmission for 430
nm blue light, an electric signal was generated to print
out transmission value of 660 nm red light as waxyness
index. Automatized system required only 50 sec or less
for a sample, enabling to measure more than 300 samples
daily. For conversion of the index to percent amylose
content, standard starch specimens were used.

Results of genetic analyses of various waxy starch
mutants in rice are shown in Figs. 4 and 5. If two mutants
were in the same locus (cistron), no non-waxy segregants
would be expected like the case of 74-8/504(wx). 74-5
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was a case of non-““wx-locus’ mutant. Fig. 5 shows that
most of the wx-locus mutants were fully waxy, however,
still a few intermediate waxy mutants were confirmed.
Such mutants are very likely to be mis-sense mutants, or
base pair exchange type mutants. Further investigations
of these mutants are in progress.
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