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Fig. 1. Differential uptake rate of naphthoquinones in callus cultures
of petunia. 3-OH NQ, NQ, and 2-OH NQ represent for 2,5,7-
trihydroxy-3-(5'-hydroxyhexyl)-1,4-naphthoquinone, 1,4-na-
phthoquinone, and 2-hydroxy-1,4-naphthoquinone, respectively.
The values of Y axis indicate the % quinone content in medium
which was not absorbed by the cells. Data are means of three re-
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Fig. 2. Differential uptake rate of naphthoquinones in suspension cul-
tures of petunia. 3-OH NQ, NQ, and 2-OH NQ represent for 2,5,7-
trihydroxy-3-(5'-hydroxyhexyl)-1,4-naphthoguinone, 1,4-naphtho-
quinone, and 2-hydroxy-1,4-naphthoquinone, respectively. The
values of Y axis indicate the % quinone content in medium which
was not absorbed by the cells. Data are means of three replicates.
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Table 1. Antimicrobial activity of two phytoalenxins (4,2',4'B-
tetrahydroxychalcone, THC and 4',7-dihydroxyflavone, DHF) induced
from petunia cells treated with 2,5,7-trihydroxy-3-(5'-hydroxyhexyl)-
1,4-naphthoquinone (3-OH NQ) as well as methanol extracts of cells
treated with or without 3-OH NQ. Data are means of three replicates.

Antimicrobial activity (MIC*: pg/mi)
3-OH  Methanol extracts

Test organism

THC DHF

) NQ Control 3-OH NQ
Bacillus subtilis 1000 500 500 1000 500
Escherichia coli 500 250 1000 500 250
Aspergillus candidus 16 125 500 250 32
Cladosporium herbarum 125 125 500 500 65

*The MIC values against bacteria and fungi were determined by the
serial 2-fold dilution method.” The growth of the bacteria was evalu-
ated by the degree of turbidity of the culture with the naked eye,
and the spore germination of fungi was examined under a microscope.
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g4

control [fed

102

3-OHNQ

14.0

8.6

W

1 T— 1T 1 | 1 1 1 1
(ll 5 10 15 20 | O 5 10 15 20
Rt{min) AY(min)

Fig. 3. HPLC profiles of methanol extracts after feeding with or
without  2,5,7-trihydroxy-3-{5'-hydroxyhexyl}- 1,4-naphthoquinone
(3-OH NQ, 200 pg/l} in the suspension cultures of petunia for 48 hr.
Two arrows indicate compounds accumulated after feeding with 3-
OH NQ. The methanol extracts were loaded onto an Inertsil ODS
(4.6X250 mm, GL Science, Tokyo) eluting with a linear gradient
of 30% to 90% methanol for 30 min at a flow rate of 0.8 m//min. -
The compounds were detected at 254 nm.

(2H, 4, J=8.8 Hz), 7.00 (1H, s), 6.44(1H, dd, /=2.3, 8.8
Hz), 6.31(1H, d, /=2.3 Hz).
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Fig. 4. Chemical structures of two phytoalenxins (4,2',4'B-tetrahy-
droxychalcone, THC and 4',7-dihydroxyflavone, DHF) induced from
petunia cells treated with 2,5,7-trihydroxy-3-(5'-hydroxyhexyl)-1,4-
naphthoquinone {3-OH NQ).
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Induction of Phytoalexins by Uptake of Naphthoquinones in Cell Cultures of Petunia
Myong-Jo Kim and Sang-Soo Kwak* (Plant Biochemistry Research Unit, Korea Research Institute of Bioscience
and Biotechnology, P.O. Box 115, Yusong, Taejon 305-600, Korea)

Abstract : To induce the phytoalexins in plant cell culture systems, we surveyed the antimicrobial activity fol-
lowing the feeding of five naphthoquinones in cell cultures of petunia. Among naphthoquinones treated, 2,5,7-
trihydroxy-3-(5'-hydroxyhexyl)-1,4-naphthoquinone (3-OH NQ) was most efficiently absorbed into the cells
within 48 hr. The crude extracts of cells treated with 3-OH NQ showed a strong inhibition activity on spore
germination of Aspergillus candidus (MIC: 32 pg/ml), whereas the untreated cells showed no activity. The
two active compounds, 4,2',4',B-tetrahydroxychalcone and 4',7-dihydroxyflavone, were isolated from petunia
cells treated with 3-OH NQ. The major phytoalexin, 4,2'4',B-tetrahydroxychalcone, inhibited strongly the
spore germination of A. candidus (MIC: 16 ng/mi).

Key words : antimicrobial activity, spore germination ingibitor, 3-OH NQ, THC, DHF
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