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Elicitation of Seedlings and Cultured Cells for the Production of
Capsidiol in Capsicum annum L.
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ABSTRACT Effects of ultraviolet stress and elicitors, cellulase and jasmonic acid (JA), for the production of
capsidiol, sesquiterpencid phytoalexin, in seedlings and suspension cultures of pepper (Capsicum annum L. cv.
Soobicho) were examined. Extracellular capsidiol in the medium of suspension cultures was absent from control
cells, but accumulated in the elicitor treated cells with 0.05 ug/mL of cellulase or 0.1 ug/mL JA. Elicited cells
gradually decreased their viability and eventually died within 48 hours of elicitor treatment by the toxicity of
capsidiol accumulated in the culture medium. Capsidiol production in the leaves of pepper seedlings was markedly
increased by the treatment of ultraviolet stress and reached maximum level at 48 hours of irradiation. Infiltration of
elicitors, 0.05 ug/ml. cellulase or 1.0 ug/mL JA, to the surface of leaf or fruit, stimulated the elicitation of the cells
which resulted in the production of capsidiol and expansion of pathogene-like lesion around the elicitor treated
region.
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Figure 1. A model summarizing the response of plant cells to fungal elicitors with respect to terpenoid metabolism, and proposed reaction
catalyzed by sesquiterpene cyclase and 5-epi-aristolochene hydroxylase (5-EAS) leading to the formation of capsidiol (Adapted from Viégeli

and Chappell 1988).

o] ZAASHJUT (Hoshino et al. 1995), T3 ujj kA Tol|A]
capsidiole] AL 98t elicitor’} A9 #F o} (Kwon
and Oh 1999).

2 AEE 139 HEA} WP X7} capsidiol ] AT
< 98 oy elicitation 2AL W0 IR FFA
capsidiol®] AEA AZE sl FFHOZ ol9} AHEH
a9 FAAE gAgoREN T3 JHAIANL AT}
71 913 71ZAEE 47 98 sAH A

Mz 3 Uy
ABTIE 3 MZHL

%8

e

Aol AMR" 7F (Capsicum annum L) 9 E22 7
BE JdeA9e AANFEY FHZ (Soobicho)dt &
(Kumiop)olich. A5 34 MBS Husp] Asae =
& 4B FEao 25C ABYAZ AN YB35 2
O Fobg 14/10A17H0.2 ZF st Aufstdnt Bl YA E=
B (Kwon and Oh 1999)$} ZFo] o 23X =gt AW
25 AHE8ta] MS (Murashige and Skoog 1962) 7] 8- 59l
2,4-D 1.0 mg/L, sucrose 30g/L, casein hydrolysate 1.0g/LE
A7t AR & al o] AuS AR w7kt |
Fd Ax HEE gt fAETh

I

Capsidiole| == 2 =X

HjokM L o] Wi ZHE capsidiol?) F&EFL Kwond
Chappell (1998)2] "hyell w2} A& A|AS W& 3u) 3
o] CH:CILE 33 &3l IAYss: T thA| CHiCle R
Zo] Yt QAL o3 FAZRE capsidiold] FEE
500 g8 ANEE 70% AN&E] 24X FE3 FHAARE
35CollA EtOHE A A3t +89-g 3ul9 CH:ClZ 33

F23}%L, CH:ClE oA 35CoX §F3td A3 55
AR =23 AEE CHiCl2 o] Hduo] acetone:
cyclohexane (1:1) €0} Z thin layer chromatography (TLC)
E ANt AN 88 TLCHS S8 42 A2 &
WAl ol [3.5% (w/v) vanillin +0.625% (v/v) H2SOs in
MeOH] & ¥ spotE HA 38} Y, capsidiol ] &1 v]=
Univ. of KentuckyolA] 7§ (Chappell 1995) capsidiol
AAA A EF (Nicotiana tabacum L. cv. KY21)7} A%}
A48t capsidolS Al HsHsted vl st th Capsidiol 2] AY
A Axe TLCHA yehd spot®] =S &% (Program:
Quantity one, Bio-Rad)3}d AHHzh (R, relative intensity)
o2 BN

Capsidiol 2HgM{2 2|5t Elicitation

A EA < A4 L RN EERE capsidiol AP S #gt
elicitation& AF2] Mg, elicitore] A EA F¢ (infiltration)
2 elicitor®] iR A7} PHE ARSI A Al
Gankyo GL20 A9 & (#8)< AME3tGed ZULo25H
30 cm olEfol 6~89719 IFFEE £ 4A3 A7k St
ZAYEIE Y Elicitor®] FYH-E cellulase 0.05 mg/L =&
jasmonic acid (JA) 1.0 mg/LE ¥ EWd& 3 uLy e 34
e 10 uLAL vHFAE FYsgch A Es Ad
A7l dAF elicitorg vl 23 H7islth

o o 0F
Capsidiol2] X % HIUM|ZS| T
5 kA Ee] AhAA7 elicitorE cellulase 0.05

pg/mLE viA]o A28k Elicitore] 2Jsix FEH AE
9} Rxg MEe] wix|2HE capsidiol® F&3l9 TLCE



A B A B

Tobacco Pepper

Figure 2. Identification of capsidiol extracted from the media of
normal (A) and elicited (B) tobacco and pepper suspension cultured
cells using thin layer chromatography. Capsidiol spots are indicated
with arrowheads.
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Figure 3. Effect of jasmonic acid and cellulase on the accumulation
of extracellular capsidiol in the media of pepper suspension cultures
extracted at 24 hours after elicitor treatment. UC: untreated control.
Capsidiol spots are indicated with arrowhead.
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Table 1. Changes in cell viability and capsidiol production from elicited and control pepper suspension cells.

Hours after treatment N Elicited cells’ __ _ Control cells _
Cell viability Capsidiol Cell viability Capsidiol
0 100.0 0.0 100.0 0.0
6 95.5 8.7 - 0.0
12 90.6 284 - 0.0
24 33.5 100.0 - 0.0
48 12.8 87.6 95.7 0.0

*Cells were elicited by cellulase 0.05 mg/LL medium. Cell viability (%) is based on TTC test and capsidiol (%) is the relative intensity of the
corresponding spot on the TLC plate.
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Figure 4. Biosynthesis of capsidiol in pepper leaf by UV irradia-
tion. Upper: Capsidiol in Soobicho (S) and Kumtop (K) after 48
hours UV treatment, Lower: Post-irradiation synthesis of capsidiol
in pepper leaf. RI: Relative intensity of the spot.
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Figure 5. Progress of lesion expansion on leaf surface as affected
by infiltration of elicitors, cellulase 0.05 yg/mL or jasmonic acid 1.0
ug/ml.
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Figure 6. Elicitation of pepper leaf and fruit by infiltration of
elicitor. Upper: Progress of lesion expansion on pepper leaf surface
as affected by elicitors, celiulase (CEL, 0.05 pug/mL) and jasmonic
acid (JA, 1.0 ug/mL) at 5 and 10 days after infiltration. Lower:
Elicitation of pepper fruits by infiltration of elicitors, celtulase and
jasmonic acid, at 10 days after treatment and TLC of capsidiol from
elicited fruits.
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