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Blue-Light Dependent Chloroplast Rearrangement
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Abstract( JWe studied the chloroplast rearrangement, short-term regulation depending on the light con-
ditions in plants, and the characteristic of photosynthic rate as affected by in Panax ginseng C.A. Meyer.
The chloroplast rearrangement of ginseng mesophyll cell was induced with the irradiation of blue light

(400~500 nm) and through this process the rate of leaf transmittance increased 5~7.5%.

The time

to reach the maximum value of photosynthesis was shorter above 20 minutes with the blue light irradia-

tion than that of the red light.
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1. X2 Y in vivo ETAHERY =H

Aol A% i HAKAAF 1595 ot
Byggoz Aulstsic}. Fxjel= xenon FHE(150
w, Xenophot HLX, Germany)& #1222 3}= pro-
jectorg o] 48] EAbslolom, FeKfluence rate)
354 &% A=) (Portable infrared carbon dioxide
analyzer, ADC Ltd, England)] leaf chamber[PLC
(B)Je| ¥-3= o] ¢J& PAR monitorg ©]-83}4 pmol
photon-m~%-s7! w92 FAstch Feke FYUo
ERE|S] AE 2Hste] 2o, AW A
e 2 A2 leaf chamber?] Foolzd s
cuvette Ateloll 4 9l HyAE) g 79 F& Tt
sltedcth FAels 23% A A(intact plant)e A4S
FUg chamberiell 4 7+ @Az 3087 Mg
F FA AR #EGS AR Ea, o] qlatuE HdEled
holderell 7] v} spectrophotometer(Hitachi U-
3400, Japan)Z F-p A ER o] WstkAS F AV
o}

2. FEe &8
FAEL FAd7 A 2 e 37
o FAHR 47 CO, Fr4E FHsIom
< ueg 10708 ZAbERsch FidE A
AL 25~28C £x¥ el 25cm® cuvetteel] 150
m/-min 9] f&eg, ez Feke 2700 pmol
photon'm %-s 2 zAs}edch

3. AEA siLH=AL

Fd3F Al Al Y] A9 2700 umol photon-m ™
sTtogeFell A zhzh A, A gl wigspo g 2037k
Fxjelgr Fo] InlE 5% glutaladehyde”} #-H-%
0.1 M phosphate buffer(pH 7.0)ell @] 1At
olojx AAHw| A AlgA R A 3, G Fol
¥v)3}x, ultramicrotome(LKB,
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Fig. 1. Effects of white, red and blue light on the gin-
seng leaf transmittance at the same fluence
rate (2700 pmol photon-m 2-s7).

Sweden) 2.2 W& A=pste] fAsdct
Su-g-8 zAlel7] 9lalA £U% fluence rate(l,
200 umol photon'm 2:s™N& AMPa} HYFo g
H-35l3 Quantum/photometer(LI-185B) 2 &A1 38}9]
=
dnt o aFE

al4ke] el 2700 umol photon:m™*-s o] i3
AHEEED B AR F9)ell 4] Fig 13 2Ee] <
29 s HEArt Ao} =3, FU3 fluence
rate 2 A A(400~500 nm)3} A 3H600~ 700 nm).2
2 Fgsle] paushd Mg o] Wb}
A3 gl vbdol] A Go A AP 2L AE
3] & v} vpebdelFig 1), o]21§E dAk
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Fig. 2. Differences of absorption spectra of ginseng leaf irradiated with the same fluence rate (850 umol photon-
m~?-s ") of white, red, and blue light in leaf chamber (10 shape). After the irradiation for 5 min to whole
plant, the leaf was excised, inserted to holder, and measured.

Table 1. Relative transmittance rates of various quali-
ties of light in ginseng leaf at the same flue-
nce rate (1200 pmol)

Control  White Red Blue

Transmittance (%) 20 275 20 25

Ao}, Agsge]
A3HAl FEA7F U3
33 glslch

7dEs A o fEEE QS 2w
oJafA WEEs A FHEY] HIAHEE o
obd 7] fJ3te] FAeTE He] FAEE 2A A
dz Table 13} Atk dwbdez Mg
2 1~5%0d whsjA 294 Akl FFRaks
20% Hx2 ZAF e, EA 7} b
E3-82 25~275%% Z71E 9ok

o]9} & HARE QA €wjFelzel LHCP II
el 4k3lstate I/IT transition)oll ™3k H.rl2e} 7lo)
LAl M T/t FFz AN EA7F F53he
2] s Fol7] Al dAE A vt E WA
717 98k 53 = A A uf 2| (chloroplast rearrangement), =
ol g @r)H 2AAFe] AE&HoF zYHu
U A& Fa glem, o HAHL Y AE
Fig. 3. Chloroplast rearrangement induced by diffe- Yz A AAE = Feo|EAd o S A Al =)V}

rent light quality in the same fluence rate 293l Zo g wutEic)

o
(2700 pM photon-m~2-s" 1) in leaf of ginseng. =, o N
o . o 2 salAl-g ] 5o
After irradiation the leaf samples were fixed A A A AL A g SFE 7l

in 5% glutaldehyde and 1% osmium tetraoxide. 3 e Azt GEAANNAA FUF F=
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Fig. 4. Photosynthetic rates of the several ginseng
plants with irradiations of red and blue light
at the same fluence rate (2700 pmol photon-m 2
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