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ABSTRACT

The effects of decursinol and decursin on chloroplast-mediated electron transport and
phosphorylation in barley seedlings were investigated in comparison with coumarin in the dark
or light. The changes of CP-complexes were also studied. Decursinol, decursin and coumarin
caused marked inhibitory effects on germination of seed and electron transport and phosphory-
lation activity of seedling. The following order of inhibitory cffectiveness was exhibited,
decursinol > coumarin > decursin. Loss of chlorophyll and decrease of electron transport activity
werc retarded in the dark, but were reversely accelerated in the light by thesc three chemicals.
The changes of CP-complex patterns were also similar to effects on chlorophyll content and
the electron transport activity. These opposite effeets in the dark and light suggest that these

three chemicals act as natural growth rctardants rather than cytokinins or growth inhibitors.

Abbreviation : BSA, bovine serum albumin; FeCy, potassium ferricyanide; LHCP, light harvesting chlorophyll
protein complex; MV, methyl viologen; p-FD, p-phenylenediamine; PS, photosystem; SDS-PAGE, sodium

dodecyl sulfate polyacrylamide gel electrophoresis.
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(Bell, 1981). AA} 4 &P ehAq] AL o] Fo| AE9) Aakal wedo)] v o3k u) 4
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AF9 o 2l AH ol =i = o IAA-oxidase®@4) % H(Goren and Tomer, 1971; Lee et al.,
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2} 0.33M sorbitol )22 waring blenderdl | 3140 2 1027} homogenizedt &, 672] 7
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730l AL ATP F44] 9 B4l HH9¢] pH7} 4453l 2 (Dilley, 1972) AHTS 34
gtod ATPA A 3FE AFESH oH(Nishimura et al., 1962).

HEL-CHHY St 2 ¥ HIEE. Az F AlEs 22 g 34HE 235)d) 2



June 1988 Chun & Lee: Changes of Electron Transport Activity and CP-Complexes by Decursinol 133

50mM Tricine-KOH $+Z-£-Holl 4 1,300X g2 1087 AAE=] A7 &, SDSE el dled 0

0625M Tris-HC] $t5-8° ol 4| 3047 1,300X g2 AR & F, A AL A elek 3] 435le] 18
shoivh. 71952 Laemmli(1970) ubHlS W sle] SDS-PAGE whyoz Aslslgdm,
separation gel-< 10% acrylamid-’ég, stacking gel2- 4%8 AE-5ked 3—44) 7k "l L P&

o densitometsr(Toyo, DMU 33C, Japa) 2 scanningsh4 ot
ISP ) A E2FFL 80% acetone LB FE 5] 663nme} 645nmol 4 FHE
£ £33 %9 oH(Harborne, 1973).
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Table 1. Effcets of decursinol, decurin and coumarin on germination in barley seeds

Light Dark
Treatment N - N X . .

Coumarin Decursinol Decursin Coumarn Decursinol Decursin
control 46.01£4.24 93.7+3.30
107*M 23.0+1.41 2.7+1.89 28.7£6.12 86.31£0.94 94.3+0.47 89.3+0.47
107°M 21.7+2.36 21.7+2.36 17.3£5.18 81.3+0.94 88.3+4.71 87.7%+2.36
107*M 12.0x1.41 8.7+0.94 8.71£0.94 81.7+4.71 85.3+4.71 87.0Xx1.41
1073M 3.3£0.94 0.7£0.47 3.3+2.36 53.3+236 47.7+8.96 81.3+0.94

Sample of 100 seed were incubated for 48hrs at 25T in light and darkness. Each data represents the mean of

at least three experiment with three replicates each.
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Table 2. Effects of decursinol an coumarin on the clectron transport activitics of chloroplast isolated from

barley leaf segments in the dark or light (5,000 lux) treatment at 25°C for 48 hrs

;FOrE\gl\n/}cm OzevE}gi:lié)n(HzO—*FeCy) Dark
Q24 mole/ tng. chl/hr
Origin 96.7£10.46
Conrrol 100.82£14.53 53.7x4.76
Coumarin 78.9£3.31 57.3£2.96
Decursinol 85.81+409 64.816.92

Origin indicated the electron tansport activity of chloroplasts isolated from the segments of 7—day-old
leaves, while control, coumarin and decursinoel indicatd the its activity of chloroplasts isolated from the
segments treated under light or dark ac 25C for 48 hrs in the presence of D.W, coumarin and decursinol

each.

Table 3. Effccts of coumarin and decursinol on electron transport activities of chloroplasts isolated from

barley leaves

Oz evolution Oz uptake
Trcaoment —————————————————————
H:0—+FeCy H:Q—p-PD+FeCy Asco. +DCPIP+MV
Q2 gmole/mg chl/hr
Control 130.3+3.12 202.216.64 219.943.20
~[107M 131.5%4.23 199.7+3.21 217.6+0
&l 107eMm 132,50 198.63.21 217.6%6.80
lg 107°M 130.8£1.69 197.5%0 217.6£5.55
“li0M 132540 195.343.01 216.5:6.98
107°M 128.1+3.12 191.245.04 215.4%8.48
Control 148.3+1.53 175.5%£5.66 184.8+3.01
=[107M 146.8:£2.99 170.41+14.97 180.7£5.09
g 107*M 146.2+1.87 184.3+3.12 190.1+3.11
§ 107°M 143.8+0 181.2:£18.20 196.3+3.12
_ 167*M 119.24+0.93 179.3%£2.75 191.1+2.93
107*M 107.8£11.30 161,916.75 182.4+12.81

synthetic growth retardant(phosphone D, CCC, AMO-1618)2} 4}817] natural growth
retardant 34 #-82-3ke] 2.3 (Knypl and Kulaeva, 1970b)5 A 2 2 vl Fej¥ o}, decursinolzk
decursin Al coumarin?} vRARAAA 2 o T el sl A 34 9 nlFE BT Ad g e
natural growth retardant®4 Zr-§g o2 AR gl

F 2+ 10°'M $59 coumarin®} decursinold 48417k 5ok
A dsg vebd 202 Asllde 474 20% 2 15% 3=
Aol 2518 7% 2 20% 2 ZAo] A Vebgteh olv 13

st okl 4 A2 2e e
9] }#| & Bolu}, el
83 4o 4 2l A EL9 4

L
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I
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+ o}, Moreland®+ Novitzky (1987 )= coumarine] 1—10mM¥] 5% 4
b} QALEEEE oA she, WebiEo] Sl Ak A Eel 4 Q2H 02 ATPAA ] dee
A 5’—'15'5—011" A=A 2g QA getE §19 1, vl 2252 olell 4= coumarin®) uncon-
plere} 28 ZHg o2 AAlslx] o, YAA R HAAd A 24 2ALIrla Bus)
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LHCP band& ®| 3 Z+}519 v}(Figs. 8 and 9). CP 1% LHCP band E ot Beldl A= 4 iiﬂr
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Tsuji, 1983).
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