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ABSTRACT

The effect of light and phytohormone on the betalain synthesis was tested using the suspension culture
of a red(betalain producing) ccll line from Phytolacca esculenta V. Houtte. Betalain synthesis of red cell
line was strongly dependent on the irradiation of blue light, but not induced by hormone, IAA and/or
kinetin, in dark conditions. In a light condition, however, 2 mg/¢ of IAA increased the betalain content
about 30% (per gram fresh weight), whereas more than 0.5 mg/¢ of kinetin remarkably decreased. The
hairy root derived from the same plant was also observed for the blue light dependent pigmentation in
the root—tips. When the hairy root grown in dark was transferred to the Iight condition, the accumula-
tion of betalain was initiated after 12 hours. Such pigmentation was completely inhibited by addition of a
protein synthesis inhibitor.
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Fig 1. Red(A) and white(B) cell lines derived
from leaf callus of P. esculenta. Two cell
lines were obtained from 8th subculture.
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Fig. 2. Effects of light source and quality on the
betalain synthesis in the red—cell line of P.
esculenta(cultured for 7 days after inocula-

tion at 28C).
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Fig. 3. Effects of the intensity of white and blue
light on the betalain synthesis of the red-
cell line from P. esculenta(cultured for 7
days after inoculation at 28C).
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Table 1. Content of betalain and cell mass of sus-
pension culture of the red-cell line in 4
kinds of media

CELL MASS BETALAIN CONTENT
MEDIA
(g - fr.wr./30mf) (ZEwon/g * frowe)
WHITE 1301+ 0.12 0.49 +0.05
MS-D 2201023 1.26 £ 0.21
M S 2,001 0.21 148+ 0.14
M -9 .16 £ 0.16 2.190+0.19

Kineting- 554 (0.1 -2ppm) & 2ppm [AA S} 23}
elstl kinetin®] FE7} Z71] wel AAE
o )@ oAk ehdal shskent, betalain 3
g A3 aske a9E Jepdet(Fig 5).
Wohl-parte} Marby(15)%= Beta vulgaris®] 2 73
elzol4) botalain o] Al F5F +
s1em, Kehler(16)9} Kinsman 5(17)-& exoge-
nous 8 kinetino] betalain 4% 27 g}
A7 A#E wxsldch o AAelA kineting
“second messenger” 9l cyclic-AMP$} %4} 7]
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Fig 4. Effects of IAA concentrations on the
betalain content and cell mass of the red-
cell line in the M9 liquid medium(the
maximum value of SD was 0.26).
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Fig 5. Effects of kinetin concentrations on the
betalain content and cell growth of the red
—cell lines in the M9 liquid medium con-
taining 2ug/¢ 1AA(the maximum value of
SD was 0.28).
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Fig 6. Effects of GA, concentration on the
betalain content and cell growth of the red
—cell lines in the M-9 liquid medium con-
taining 2ng/¢ TAA(the maximum of SD
value was 0.26).

Table 2. Effects of IAA and kinetin plus TAA
with or without light on the cell mass(g -
fr.wt./30m¢) and betalain content(Esoem/
g - fr.wt.) of red—cell line

" CELL MASS BETALAIN CONTENT
HORMONES . .
LIGHT DARK LIGHT DARK
2ppm [AA 1084 1.13 0587010 201 F0.15  0.20F0.04
2ppm IAA+  088F0.11 058+007 1241016 013 +0.02

0.2ppm KINETIN
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2 243l betalain F4& ATt deA o
©1}(18, 19), A9 A AxFol M= GAL F
w7} Z7}gkel| olel betalain kS oA Al
= 7AE Jeplglo(Fig. 6)
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Fig. 7. The 4 strains of hairy root induced from P.
esculenta with Agrobacterium tumefaciens A.
T(A). The pigmentation of Hairy root-tip
dependent on the blue light(B).

Ao 2He f7159en, f71% 12 strains ol
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