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ABSTRACT : Barley plants growing in the wet paddy
field easily encounter suboptimal oxygen concentration in
the rhizosphere that causes molecular oxygen deficiency in
root cells. The capacity of root cells to utilize energy
sources is known to be positively related to resistance to
hypoxia stress. This study was conducted to investigate
effects of hypoxia on enzymes involved in the starch and
sucrose metabolism. Barley seedlings at the third leaf
stage were subjected to hypoxia (1 ppm dissolved oxygen)
by purging the culture solution with nitrogen gas for up to
seven days. The protein content was slightly decreased by
hypoxia for 7 days. a-Amylase activities increased signifi-
cantly in the root but not in the shoot after 3 to 7 days of
hypoxia. B-Amylase activities were not affected signifi-
cantly in both tissues. Additionally, sucrose synthase activ-
ities were affected little in both tissues by 7 days of
hypoxia. The results indicate that root cells activate break-
down of polysaccharide reserves in response to an acute
hypoxia to supply energy sources for fermentative glycoly-
sis and cell wall fortification.

Keywords: amylase, barley, hypoxia, glycolysis, sucrose
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assay kit®} B-amylase assay kit(Megazyme, Ireland)E ©]&
8lod FZ31Ath Sucrose synthase(E.C 2.4.1 13; SuSy) &4
=78 itz FZe 200 mM Hepes(pH 80), 1 mM DTT,
5mM MgCl,, 1 mM ethylene glycerol 'bls(ﬁ—ammoethyl
ether) NN,N’ N’-tetraacetic acid(EGTA), 20 mM sodium
ascorbate, 1 mM phenylmethylsulfonyl fluoride(PMSF), —L&]
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102%, 65%, 14% S718I5ict. 2+ Agjde] izl vlse
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SIETHFig 2A) A9 @AY gamylase@Ad-2 Al 3
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2B).

He] fH9 B-amylaseB’d2 #Ejot AFF7} BlS=E e
v 2 e w2kt Ba] atele] whildt B-amylase
gL Xz Ao met AJolE BHyou ¥rixg 3934 5
dollA ZHzth 64%<F 25% Z7FsItH(Fig. 3A). XAHHe] &
WAG B-amylase@F-2 2] 7d0lE Ao vlsle] oF
7 SRR 2 o]2]e] Aol fofsh WslsA] &
UtHFig. 3B).
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Fig. 1. Effect of hypoxia on the root and shoot protems. A.
Percent protein contents relative to controls of each day
(D) afier hypoxia treatment. Protein contents of the root
and shoot at 0 day of treatment were 5 01 and 10.62 mg/
gFW, respectively. B. Equal amount of protemn (30 ug) was
loaded 1n each lane The culture solution for 3-week-old
seedlings was purged with ambient air (C) or mitrogen gas
(N) for 1, 3, 5 and 7 days, respectively.
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Fig. 2. Effect of hypoxia on a-amylase activities mn the root and
shoot. The culture solution for 3-week-old seedlings was
purged with ambient air (CTR) or mitrogen gas (N2) for 1,
3, 5 and 7 days, respectively.
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Fig. 3. Effect of hypoxia on B-amylase activities m the root and
shoot. The culture solution for 3-week-old seedlings was
purged with ambient air (CTR) or mitrogen gas (N2) for 1,
3, 5 and 7 days, respectively.
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Fig. 4. Effect of hypoxia on sucrose synthase activities 1n the root
and shoot The culture solution for 3-week-old seedlings
was purged with ambient air (CTR) or nitrogen gas (N2)
for 1, 3, 5 and 7 days, respectively.
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B fH| FSuSy&Ad-S Haleh Rl fAlsT
SuSy2/de] F7iAeel ek w2 A2)7|7iel wek tha A
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