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Studies on the Synthesis of Betalains in the Inflorescence of Celosia cristata

II. The Effects of Light and Some Growth Regulators on the Synthesis of

Betalains in the Celosig Inflorescences

Yusuke SAKATA, Hironori KUGA and Ken-ichi ARISUMI

(Laboratory of Ornamental Horticulture and Floriculture)
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Table 1. Relative amount of light intensities at
the Celosia inflorescence levels through

various cellophane films under 50% of
natural daylight

Relative amount of light intensity*?

Film used*! measured by

Spectrophotometer ~ Illuminometer
e b 45 45
R 22.5 10
RR 19 7.5
B 18 4.5
BB 11 1.35
RB 9 0.18

*1 R, RR, B, BB, RB: For details see Fig. 1.
*2 Expressed as a percentage of natural daylight
intensity.
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Fig. 1. Transmittance-curves of various cellophane films used in this experiment.

R: red cellophane film, RR: double-covered red cellophane film,
B: blue cellophane film, BB: double-covered blue cellophane film,
RB: red cellophane film+blue cellophane film
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Table 2. Effect of light intensities on the pigment content in the coloured
inflorescences of Celosia cristata

Pigment content

Treatment Synthesized / original amount Percentage of light control values
Betacyanins Betaxanthins Betacyanins Betaxanthins
Light control 1. 10 0. 88 100* 100*
509% Light 1.20 0. 98 109* 112*
259 Light 1.04 0.98 958 112
10% Light 1.16 1.29 105* 147°
Dark 0. 46 0.45 42b 51¢

Pigments were extracted from the inflorescences after 8 days light treatment.
a,b and ¢: Mean separation within columns by Duncan’s multiple range test, 59% probability level.

Table 3. Effect of light intensities on the pigment content in the etiolated
inflorescences of Celosia cristata

Pigment content

Treatment Synthesized / original amount Percentage of dark control values
Betacyanins Betaxanthins Betacyanins Betaxanthins
Dark control 0. 36 0. 39 100* 100*
1095 Light 3.00 2.00 825° 514°
259 Light 3.82 2.16 1050° 557b
509 Light 7.64 4.72 2100° 1214
Full light 7.18 4.17 1975° 1071¢

Pigments were extracted from the inflorescences after 8 days light treatment.
a,b and c: Mean separation within columns by Duncan’s multiple range test, 59 probability level.
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Table 4. Effect of light through various cellophane films on the pigment
content in the coloured inflorescences of Celosia cristata
Pigment content
Film used Synthesized / original amount Percentaggngolclizuzeszllophane
Betacyanins Betaxanthins Betacyanins Betaxanthins
C control 1.26 1.08 100* 100*
R 0. 66 0. 63 52° 58°
B 0.76 0. 69 60° 64°
RR 0.28 0.33 224 30°
BB 0.30 0.29 24¢ 26°
RB 0. 42 0. 37 33° 34°

All experiments were conducted under the cover of a sheet of cheese cloth (509 of natural light intensity).
Pigments were extracted from the inflorescences after 8 days treatment.
a,b,c and d: Mean separation within columns by Duncan’s multiple range test, 5% probability level.

Table 5. Effect of light through various cellophane films on the pigment
content in the etiolated inflorescences of Celosia cristata

Pigment content

Percentage of clear cellohpane

Film used Synthesized / original amount control values
Betacyanins Betaxanthins Betacyanins Betaxanthins
C control 5. 90 2. 94 100* 100*
R 1. 45 1.00 25° 34°
B 4.27 2.33 72° 79"
RR 0.55 0.50 9 17¢
BB 1.55 0. 89 26° 30°
RB 0. 45 0.33 g 114

All experiments were conducted under the cover of a sheet of cheese cloth (509 of natural light intensity).

Pigments were extracted from the inflorescences after 8 days treatment.
a,b,c and d: Mean separation within columns by Duncan’s muitiple range test, 5% probability level.
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Table 6. Effect of some growth regulators on the pigment content in the coloured
inflorescences of Celosia cristata under various light conditions

Pigment content*!

Treatment Betacyanins Betaxanthins
Dark 109 Light 259 Light 509 Light Dark 109 Light 259% Light 509 Light

L-DOPA (10mM) 100 112 1320 118 100 109 138F 100
(20mM) 2357 1657 133° 191F 236" 153F 119 1487
(40mM) 159° 124 128 132° 186° 113 119 119
GA  (50ppm) 291 74! 83! 105 43! 59! 69" 86
(100ppm) 71 103 72! 82 71 81 60! 71!
(200ppm) 29! 65! 89 100 50! 59! 81! 86
BA  (10ppm) 53! 71 83! 91 79 75! 88 81
(20ppm) 136 56! 61" 1417 135 63! 69" 129
(40ppm) 651 71! 56! 68! 571 75 69 621
B-995 (1000ppm) 106 91 106 114 107 88 106 100
(2000ppm) 591 129 111 109 64! 100 100 90
(4000ppm) 129 118 111 1417 136 100 106 114

*1 Expressed as a percentage of various light control values.
*2 P: pigment production promoted, I: pigment production inhibited
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RR HE L b aFRERLREL, FloalEF T,
BB @I HEDE\ RR HE X v aFER & RET
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D10% T L b BFEERENE L, REBEmIHCAHLH
»7z (Table 1~5),

3. HEFESmWHEO 5B, L-DOPA BEAFEERY
(B L7245 GA $ XU BA e i3 a2 7n
Liz. %7z, B-995 (ZaFAEMIIIEMRTH -
(Table 6).
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Summary

The present investigation was conducted to obtain more detailed figures concerning the effects
of light and some growth regulators on to the synthesis of betalains in the Celosia cristata inflores-
cences. The results obtained were summarized as follows.

1. No decreasing occurred in the amount of betalains in the coloured inflorescences, even
when the light intensity had been lowered to as low as 10% of the natural daylight, whereas in the
etiolated ones as much as 50% of the natural daylight was required for being enabled to synthesize
the similar amount of betalains to full daylight control (Tables 2 and 3).

Furthermore, when both inflorescences were covered with R, RR or RB cellophane films,
the relative amount of synthesized pigment to the control value in the coloured inflorescences
was noted to be higher than that in the etiolated ones (Tables 4 and 5).

Therefore, it appeared that the responses in the pigment syntheses to the various light inten-
sities or the light qualities were different with the difference of inflorescences, whether coloured
or previously etiolated,

2. In the relative effectiveness of light-quality on the pigment synthesis, the blue light pro-
moted, but the red one rather inhibited their syntheses in both coloured and etiolated inflorescences,
because the amount of pigment under the former light was higher and that under the latter light
was lower than the natural daylight when compared considering the light intensity (Tables 1 to 5).

3. Exogenously applied L-DOPA promoted the pigment synthesis in the coloured inflores-
cences. On the other hand, BA and GA inhibited the pigment synthesis, and neither the promotive
nor inhibitive effect was observed by the application of B-995 (Table 6).



