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The Influence of UV Imradiation on Stilbene Contents
and Gray Mold Incidence in Grapevine Leaves

Seong-Jin Choi’
Department of Biotechnology, Catholic University of Daegu, Gyeongsan 712-702, Korea

Abstract. In order to confirm the possibility of UV utilization as a means for disease protection in grapevine
the stilbene contents and the disease incidence in UV irradiated leaves were investigated. UV irradiation
significantly increased the contents of resveratrol, piceatannol and piceid, in them, resveratrol and piceid showed
in vitro inhibition of spore germination and mycelium growth of Botrytis cinerea. The accumulation of both
the stilbenes in UV irradiated leaves seems to be enough to inhibit the B. cinerea growth, since the formation
of necrotic spot on the leaves was considerably inhibited when they were inoculated with the conidial spores
of B. cinerea. However the stilbenes were accumulated only in the leaves exposed directly to UV showing
a limited translocation ability of the compounds. Thus it would be necessary to develop a method to evenly
irradiate the entire crown of plant with UV in order to expect to protect them from disease by UV irradiation.
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2 43 A QltK(Chong et al., 2009; Hart, 1981; Soleas et Choi, 2009). o]&3t R 15 E3+5lo], AlE0]|A] resveratrol
al., 1997). Resveratrol> Siemann and Creasy(1992)°] ]3] L phytoalexin®] YE0 2A 1 FH 7]50] HYH2] A
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ZARRE Ao, 287 A AE 2AFSRIL 9% o] A3t
Aol AAE 287t F7HH oz ?ﬁﬁ}é}%‘ﬂ EL 7HA
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OF21S] SALSE S B Aol Al gt
S 4Co A 2087k 25,000xgE YA E2| 35}
Stk R4 F 4HAS Fsto] Z4) HPLCO ZUsto]
stilbene SHES 44519101, o] W] HPLC-mass spectrometry
(LC-MS)Y] &4 AL o231 2ttt LC £74; HPLC
system = Water model 2696(USA); column = XTerra MS
C18(3.5u, 150 x 2.1mm, Waters, USA); solvent A = 0.1%
formic acid, solvent B = acetonitrile; solvent program =
80:20(A/B) to 55:45(A/B) in 10min; flow rate = 0.2mL-
min’; MS Z7: MS system = Waters model 3100 (USA);
desolvation gas flow rate = 500L-h"

8

10

; cone gas flow rate =
50L-h™; desolvation temperature = 400°C; source temperature
= 120°C; capillary voltage = 4KV; ionization mode = electrospray
negative, cone voltage = 35V; data acquisition mode =
single ion reaction(SIR); m/z = 227 for resveratrol; m/z =
243 for piceatannol; m/z = 389 for piceid.
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Fig. 1. The changes of stilbene contents in grape leaves according to the time of UV irradiation. Vertical bars show SE (n = 5).

The UV irradiation was carried out early in May.

Kor, J, Hort, Sci. Technol, 30(5), October 2012



2 0 2 4 6
Days

c-Resveratrol (ug/g/ fresh wt)
&

8 10 12 14 16 18 20 22 24 26

N N ®
o o o
T T 1

-
o

o o

2 0 2 4 6 8 10 12 14 16 18 20 22 24 26
Days

2 0 2 4 6 8 10 12 14 16 18 20 22 24 26
Days

Diso
5 100 |
.8 50,
& 0 L L L 1 L L L L L L
2 0 2 4 6 8 10 12 14 16 18 20 22 24 26
Days
235 -
E
£ 30 -
225 -
320 -
215
S 10 -
©
1] \ g
A5
£

2 0 2 4 6 8 10 12 14 16 18 20 22 24 26
Days

Fig. 2. The changes of stilbene contents in grape leaves irradiated twice with UV for 2 min respectively. The experiment was
carried out early in June. Arrows indicate each time of UV irradiation. Vertical bars show SE (n = 5).
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Table 1. The stilbene contents (ug-g™") in leaves on a branch when a specific leaf was exposed to UV.

Leaf number Treatment Resveratrol - Trans-piceatannol -
Trans Cis Trans Cis
1 (Base) s* 0.4 0.1 0.0 0.5 3.0
2 S 0.4 0.0 17.9 0.8 5.1
3 S 0.1 4.9 0.0 0.3 2.7
4 uvY 285.4 0.0 164.0 34.6 318.1
5 S 0.2 0.0 0.0 0.3 3.2
6 S 0.0 0.0 0.0 0.2 1.1
7 S 0.1 0.0 0.2 0.0 1.1
8 S 0.0 0.0 0.0 0.0 1.3
9 S 0.0 0.0 1.5 0.0 0.9
10 (Top) S 0.0 0.0 0.0 0.0 0.8
“Shielded with aluminium foil.
YExposed to UV.
g = oA piecidi= A4 A F 2= Gf AdAos G4
% 200 = & E3letl, 59 cis-piceid®] 7 S TE
E 150 - o] ZAakS HArkFig. 2). wehA 1316} A% Aalo] H|Z0]
g 2 ), Aoyl 2AL ols) EE Qo] stilbene A4 Tl
% b 29] g4 o] = E| o] resveratrolT} piceatannol &) AJAJo] E7}
g |.| ot AJAJH resveratrol 2} piceatannol-2 glucosyltransferase©]]
14 i

t-Resveratrol c-Resveratrol t-Piceatannol

t-Piceid

c-Piceid

Fig. 3. Relative antioxidant activities (DPPH radical scavenging
activity) of stilbenes. Vertical bars show SE (n = 3).
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Fig. 4. The growth of B. cinerea mycelia at different stilbene
concentrations in culture media Vertical bars show SE (n = 3).
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Fig. 5. The germination of B. cinerea conidia at different stilbene concentrations in broth media. A, control (without stilbene); B,
40 ppm trans-resveratrol; C, 40 ppm cis-resveratrol; D, 160 ppm trans-piceid; E, 160 ppm cis-piceid.

Fig. 6. The formation of necrotic spot on control (A) and UV irradiated (B) leaf after challenge with B. cinerea. Conidial spores
of B. cinerea were infused at 4 positions on a leaf, a day after UV irradiation for 2 min on the middle of April.
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