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in Barley Coleoptiles
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ABSTRACT

Effect of quercetin, a kind of natural plant flavonoids, on auxin-induced ethylene production
in barley coleoptiles was studied. Auxin-induced ethylene production was apparently stimulated
by quercetin. This stimulatory effect of quercetin appeared after 4 h of incubation period. Ethylene
production was stimulaled 200% over the control after 8 h of incubation by 310 *M quercetin.
The quercetin effect was most prominent at 107*M of TAA. Ethylene production induced by the
synthetic auxin, 2,4-D and NAA, was not significantly affected by quercetin. Also ACC-based ethy-
lene production was unaffected by the flavonoid. In an effort to elucidate mechanisms of quercetin
action on auxin-induced ethylene production, the effect of quercetin on IAA metabolism was stu-
died. Dala obtained from these experiments indicate that quercetin treatment resulted in about
90% inhibition of IAA oxidase activity. JAA (3X107* M) conjugation was found to be not affected
by quercetin. This results suggest that the stimulatory effect of quercetin on auxin-induced ethylene
production may be due to the fact that quercetin inhibits IAA oxidase activity, thus increasing

the free IAA level.
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Fig. 1. Effect of various concentrations of quercetin on
TAA-induced ethylene production from barley coleoptile
segments. Tissue segments were incubated with various
concentrations of quercetin in the presence ((J) or absc-
nce (M) of 10 "M IAA for 8h
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Fig. 2. Effect of quercetin on ethylene production from
barley coleoplile segments. Tissuc segments were incu-
bated for 8 h in the medium containing various concent-
rations of quercetin in the absence of TAA.
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Fig. 3. Ethylene production of barley coleoptile segments
as a function of TAA concentrations. Tissue segments
were incubated for 8 h in the presence (@—@®) or abse-
nce ((O—0) of 3X107*M of quercetin.
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Fig. 4. Time course for [AA-induced ethylene production
from barley coleoptile segments. Tissue segments were
incubated in the medium containing 107 M of IAA with
(@—®) or without (0—-0) of 3X107°M of quercetin.
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Fig. 5. Effect of quercetin on ACC-based ethylene produ-
ction. Barley coleoptile segments were incubated with
various concentrations of ACC in the presence (@—@)
or absence (O-0) of 3X107° M of quercetin for for 8 h.
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Fig. 6. Ethylene production from barley coleoptile seg-
ments as a function of 2,4-D concentrations. Tissue seg-
ments were incubated in the presence (@— @) or absence
(O—0) of 3X107"M of quercetin for 8 h and ethylene
produced from the tissue was measured at the end of
this period.
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Fig. 7. Ethylene production from barley coleoptile seg-
ments as a function of NAA concentrations. Tissue seg-
ments were incubated in the presence (@—@) or absence
(O=-0) of 3X107°M of guercetin for 8h and ethylene
produced from the tissue was measured at the end of
this period.
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Table 1. Effect of quercetine on IAA oxidase activity
Reaction mixture 1AA oxidase activity
Pretreatment . —_—
containig (ug-mg protein~'<h Y
IAA 637
TAA+ 90
quercetin®
TAA¢ 1AA® 732
TAA“+ TAA + 74
quercetin’ quercetin’

“IAA concentration in pretreatment solutions was 10 ' M.
*Quercetin concentration in pretreatment solution and
reaction mixture were 3X107°M. TAA concentration in
reaction mixture was 5X 107" M.

Table 2. Elfect of quercetin on IAA conjugation

Free TAA Conjugated TAA
Pretreatment
(cpm) {cpm)
“H-IAA# 206 1,032
“H-IAAY+ quercetin® 3,576 1,041

“Total radicactivity in the preincubation medium was
292,024 cpm. *Quercetin concentration in preincubation
medium was 3X107° M.
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