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Abstract

In order to investigate the effects of growth regulators on the formation of capsaicinoids
in callus of Capsicum annuwm L., tissues were cultured in the Linsmaier and Skoog RM 1964
medium containing various growth regulators. Production of capsaicinoids during culture was
monitored by gas chromatography.

In the presence of 10-M of 2,4-B and kinetin in the medium, . 1182ug of capsaicinoids
were formed per 100g dry wt. of tissue, of which was greater than with any of three other
growth regulators. JAA, NAA, and kinetin of same concentrations had 65%, 38%, 68%
effect of 2,4-D in capsaicinoids formation, respectively. Production of capsaicinoids increased
gradually in the presence of 2,4-D as culture period was proceeded.

Of phenylpropanoids formed, cinnamic acid and coumaric acid were not significantly
different in their levels, although growth regulators were varied. On the other hand, caffeic
acid and ferulic acid formation were highest in the presence of 2,4-D. Effects of kinetin and
TIAA were about 70 percent of that of 2,4-D, whereas NAA had only about 30 percent effect.

Phenylalanine ammonia-lyase activity in cultured tissue was increased during the periods;
52, 81, and 209 # moles of cinnamic acid per g fresh wt. were formed after 5, 15, and 25

days of culture, respectively.
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Figure 1. Structure of capsaicinoids.
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Table 1. Conditions of gas chromatography.

Instrument
detector.

Column
column (2mXx3mm 1.D.)

Temp. of column; 230C
; 260C
Detector temp. ¢ 260C
; N.(40m}/min.)

Injection port

Carrier gas

; Shimadzu Model GC-5A gas chromatograph, epuipped with a flame-ionization

3 3% silicon SE-30 on Chromosorb W(60-80 mesh, acid washed), coiled glass
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Table 2. Capsaicinoids content in Capsicum annumu L. callus tissue grown in
Linsmaier and Skoog basal medium containing 10-°M kinetin and 10-*M

various auxins at 28T

(#g/100g dry wt.)

Growth periods

Growth regulators

(days) K KD KN KI
5 148 145 82 134
15 422 511 220 405
25 798 1,182 455 767

K : kinetin 10-*M

KD: kinetin 10-M--2,4—D 10-*M
KN: kinetin 10-M+NAA 10-°M
KI : kinetin 10-*M+1AA 10-*M
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Figure 2. Proposed pathway for the biosynthesis of capsaicin and

its analogues.

Table 3. Effects of growth regulators on the formation of phenylpropanoids in
Capsicum annuum L. callas grown in Linsmaier and Skoog basal

medium at 28C

(ug/100g dry weight)

Growth regulators

K KD KN KI
5 15 25 5 15 25 5 15 25 5 15 25(day)
Cinnamic acid 205 300 691 210 301 755 202 290 675 202 298 682
Coumaric acid 195 290 672 201 309 721 195 284 632 195 290 661
Caffeic acid 182 280 463 180 312 680 185 202 225 181 275 440
Ferulic acid 152 233 440 161 256 595 145 152 186 151 224 410

K : Kinetin 10-*M

KD : Kinetin 10-M+2,4—D10-M
KN : Kinetin 10-*M+NAA 10-*M
KI : Kinetin 10-M+IAA 10-M
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Figure. 3. Phenylalanine ammeonia-lyase
activity of Capsicum annuum L. callus
cultured in Linsmaier and Skoog basal
medium containing kinetin 10-*M and
2,4-D 10-°M.
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