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Abstract (] Ultrastructural and anatomical features of the leaf were studied in Panax ginseng C.A.
Meyer (ginseng). The ginseng leaf poorly developed palisade tissue and the size of mesophyll cell was
larger and the chloroplast density was lower than that of (:lvcine max(soyben). Ginseng chloroplast was fill-
ed with highly stacked grana and condensely-arrayed thylakoid, so the stroma space was hardly absorbed.
However, relatively large starch grains were accumulated in ginseng chloroplast. In high light intensity,
therefore, ginseng mesophyll tissue and chloroplast array did not reduce light energy entering the me-
sophyll chloroplast, and the high LHCP/CP ratio of ginseng thylakoid resulted in the absorption of excess
photon. It is reasonable to assume that !O,-photogenearation by excess light energy partially resulted
from the anatomical and ultrastructural characteristics of the ginseng leaf.

Keywords Ul Punax ginseng C.A. Meyer, ultrastructural and anatomical features, chloroplast, grana,

thylakoid, starch grain, !04-photogeneration.

NoB

ket ) AZ(Panax ginseng C.AMeyer)-& i
¥oll x%=" chlorophyll ©] bleaching =& %k
#Ato] futxlcl, AZE  chlorophyll®] photo-blea-
ching2- 3l 8] ¥ F7]7oll A A 33(600-700 nm) &
FeatA Frgoz4 {25 photo-chybernetic
g dafoln, FEEI Ao o3l active oxygen
chlorophyll®] photosensitizationd %3 AAEH=
singlet oxygen('0O;) Qo] &al= g}

WRe 1990455 CHET SEHEER Mg S
3

*
#®E A (BSRI-90-416) (2)

A14

Yang 5492 AZ {547} el =E=HAEH
'10;0] ol A== Ao 24 FgAd AAzidA o
gA47 o5 WA A A= SE Falshgi o,
FIA AAAGA S JF5A v T} AgF e
2 o] gle & delA ohs? mpepx, AZ
o] 5583 A&FAel 7Idsh 523 54 ¢
dEA S vl F2A zolE Wil AT ABY
chlorophyll bleaching #4H& £v] FA|Z oz o3
s=d F83% ¢fn|r} glch

ASAEY] A5 ASHAHY kB Y KH
w2} ohekgt FA zleld: Jehllm iy o2
A 8] vlAF2A zlo]E JehY = parameter X
1) grana¥]

stacking #AX, 2) chlorophyll-protein



Vol. 14, No. 3(1990)

(CP) complex?] A, 3)thylakoid polypeptide<]
composition % 4) AzPALA ] FAIuE(PS II/1
ratio) £°] sledl, o1& K& % KEel wetA
HasEe dez d#EA Aok A eYFEgt
BIEFAA HeAS% stdM pxdd 2 553
dEA Y F2E g JoE A7EH, AB o
Z47} BRI M2 PR R tarhe 2
A< %7, & CP complex?] 24 % PS II/I ra-
tio2] x}e]7} Yang SVl s} ®z® wl gk
AZ2) chlorophyll bleaching &AM A F7}1A]
Aol o8] ftE=d], vl Az sy
3 EAT FEFFIITY AT Aol oiE
ANA"E 4 9o, ohE Fve A

AR (IS5 a3t B4 2 Ed
3,

-
N
b
0,
o
2 i
o

Zio|c}.

A A= AZ 259 Rt EAF of
4] v)AF2E ZARlA, 106 o3 A {2
2] 2] photo-bleaching &84S ]33t HA&dwe]7
(TEM) & o]-835le ZA9 mdF2% F2L A
=&tk

o o

1. gtaaslet

* EERol 2143 SEAZEPanax ginseng CA.
Mever)& BHZ2(AAF 158)& KFa&o] 25-35%
2 23" AT dutdgygdWol #ee jujsl
.o, F(Glycine max Merr)2 ¥ A4 o}
Eqol| A AdFo g fuiste] AgsiHch EF A
A2 GEAN FH= AR dPelE ANAFY
Al mEATl 82417 WA & F AMg-Eich

2. Light Microscopy(LM)

AZ} BHES TolA e F2A el E
ot Al Fstde|ZH(LM)S AHE3t Y9 g
#Asldch B Ad 97 x4
Spurr’s resine 2 ¥vjgl F3AAERA
block-& 0.3um(yellow color)9] 72 cross-sec-
tion¥t th, 1% toluene blue® 1027+ g43
A3 sted Inverted microscope(Olympus LH 50A) &
BFator)

3. Transmission Electron Microscopy(TEM)

o o o 2

Mo
bk

A% =49 v)4TF29} Photobleaching 417

AIE B o ZzANA At AEda) A=t
A1E-2]8 20mM phosphate buffer(0.3 M sorbitol,
pH 7.2)2 AHg t}& acetono @ A A3 WEZL
buffer &4 1 mm?e] =78 2o} gAHS 20
mM phosphate buffer2 ®FHE 3% glutaraldehyde 2
A% F 28 buffer® 23] A3 1% osmium
tetroxide 2 A3+ thS buffer2 A Hslgich | 82E
graded alcohol series(30, 50, 60, 70, 80, 90, 95%
Et-OH) & 7t7t 2354 =48 ¥ 100% Et-OHZ %
g@3l9] o v, &% X &+ pure propylene oxide =
x| g+8}1. ©}A] propylene oxideE Spurr’s resin® 2
2] gk},

289 #v)+ embedding medium(ERL 4206 10
g, DER 736 6g, NSA 26g, S-1 04g)e 2] 70
TollA] 94}7} polymerization A|Z Tl Fvl¥F resin
block-2- trimmingdted =] A]ut#H (silver & gold color)
4 9HEo] uranyl acetates} lead citrte2 x4
% E=3-dz}8v] 73 (Carl Zeiss, EM109) .2 33}
sdch

gz ¥ DnE

AZdz2 9] #1533 5ae ApxA(palisade
tissue)o] 79 WeEe] 9lA] won, HFAEe
27le PRAER F(Co-Edy) ol v)ste] & 7ol
T, dH5AEG 4549 e dA3] ¢ Ao
WA= ckfig 1, fig 2). Park& Ao 23
EAe gy Aaze] vhichy A EH2] Bl gl
Aoty Bysisied £ drd#el f4kske, Boar-
dman'¥¢] 7]&§ durdel B Ege) 724 &
A HFE dXATS FaAss) o]t g8z
ze] Tz EAog n|FojBu), R4 H&
279 KgEe]l F713kd BBHAlEe e YAz
o JEA wde HAA FEAV e KBRS
H 43T 7] 2fe] EAFAIRLS AZe] H9E
Arrz Aol widw]e] Q)7 W2 HAAE Fv|glo} o
FAZW] JEA7 21 Kol 2R =29
Zow AzRch w3, EHiAEe dubAe £
o2y FHBpA " BA(LHCP complex) 2
v]go] Fobx A=A sledl, 53] Yang §Y& A
thylakoidell 41 LHCP complex2] AbtiA<el w)g-o]
Foha Bagk b glch



418 VEEREL R

Fig. 1. Cross-section light micrographs of leaves from Panax ginseng (A-1, 2) and Glycine max (B-1, 2). (A-1, B-1x 100,

A-2, B-2x400).

Fig. 2. Electron micrographs of section through parts of
Panazx ginseng (A) and Glycine max(B) mesophyll
cells. (C; chlorplast, S; starch grain, W; cell wall)
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Fig. 3. Ultrastructural features of mesophyll chloroplast from Panax ginseng (A-1, 2) and Glycine max(B). (G; grana,

S; starch grain)
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Fig. 4. Electron micrographs of ultrastructure of Panax
ginseng (A-1, 2, 3) and Glycine max (B) chloroplast
from dark-treated plant (during 82 hrs). (L; lipid
globules)

£-2]2 WA 2] (palisade tissue)o] A& whds
MA@, FAAEQ F(Glycine max)F H)
) B dSMEe) FZrlE vlwy am, 44
Ele] JEH UnE A3 ke AL E]ls)
Ack

AZ EA 9 vAF2E granad) FRAA T F
UskA| v % thylakoid membraneo] &) W2 &
b A9 9ol stromaE 7] #HolE 4 ¢ldd
ow, wlwz & AEY(starch grain)o] == ]
UeE Fasgn)

upehA], o] ZAVEIG) S Rl Al #iE
e F2H Sl ngs] Eu, AZ E
Ae dxz2e T2t ASAZY fg2A9] Ux
2 wjdtele] Hol4oR qlsle] Z71E Yz
IR eFH T, ko] 344 I3 Xt
(LHCP complex)2] &= wujsto}l el pho-
tong FdtAl Hol, o829 HeliA)7t 10,8 pho-
togeneration AlZ o 24 el Aoz E=23
T odrh

B2 F

=2
olge

1. Yang, D.C., Yoo, H.S. and Yoon, J.J.: Korcan J. (;in-
seng Sci., 11(2), 91 (1987).

a2 elakdte] A

. Yang, D.C., Kim, M.-W., Chae, Q. and Kim, M.S.:

Korean J. Ginseng Sci., 13(1), 98 (1989).

Yang, D.C., Chae, Q., Lee, S.J., Kim, Y.H. and
Kang, Y.H.: Korean J. Ginseng Sci., 14(1), 57 (1990).
Yang, D.C., Lee, S.T., Lee, S.J., Kim, Y.H. and
Kang, Y.H.: Korean J. Ginseng Sci., 13(2), 158 (1989).

5. Yang, D.C.: Korean J. Ginseng Sci., 14(2), 135 (1990).
6. Wise, R.R. and Naylor, A.-W.: Plant Phvsiol., 83, 272

10.

11.

12.

13.

14.

15.

16.

17.
18.

21.

22.

23.
24,

(1987).

Melis, A. and Harvery, G.W.: Biochim. Biophys. Ac-
ta., 637, 138 (1981).

Leong, T.Y. and Anderson, J.M.: Biochim. Biophys.
Acta., 766, 533 (1984).

Leong, T.Y., Goodchild, D.J. and Anderson, J.M.:
Plant Physiol., 78, 561 (1985).

Eskins, K., Duysen, M. and McCarthy, S.: Plunt
Physiol., 77, 29 (1985).

Eskins, K., Westhoff, P. and Beremand, P.D.: Plunt
Physiol.. 91, 163 (1989).

Kim, K.S., Son, J.H. and Choi, K.T.: Korean J. Bot.,
33(2), 111 (1990).

Kim, D.]J.: Korean Ginseng Culture, llhan, Seoul, p.

47 (1973).

Park, H.: Proc. 3rd International Ginseng Sym. p.
151 (1980).

Boardman, N.K.: Ann. Rev. Plant Physiol., 28, 355
(1977).

Frank, B.S. and Cleon, W.R.: Plant Phyvsiology,
Wadsworth, Inc., California, p. 391 (1978).

Powles, S.B.: Ann. Rev. Plant Physiol., 35, 14 (1984).
Grof. C.P.L., Johnston, M. and Brownell, P.F.: Plunt
Physiol., 89, 539 (1989).

. Anderson, J.M.: FEBS Lett, 124(1), 1 (1981).
20.

Steahelin, L.A. and Arntzen, C.J.: J. Cell Biol.. 97,
1327 (1983).

Howorth, P., Kyle, D.J. and Arntzen, C.].: Biochim.
Biophys. Acta., 680, 343 (1982).

Finckh, B.F. and Kunert, K.J.: J. Agri. Food Chem.,
33, 574 (1985).

Klemme, B. and Jacobi, G.: Planta, 120, 155 (1974).
Hoffmann, E. and Lenz, F.: Gartenbauiwiss, 39, 539
(1974).



