orean J. Ginseng Sci. _
L 11, No. 2, 91— 100 (1987)

AZ FEEROIM Aol ArsIEI o st
I. Chlorophyll bleaching2| #4istxf o43*

Faeebsn Aot el Al

(198711 851 249! A 4)

Investigation on the Photooxidation of Pigment in
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I. Phenomenological observation and analysis on the
chlorophyll bleaching phenomenon
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Abstract

This study was investigated and analyzed the side of phenomenological of the chlo-
rophyll bleaching phenomenon on the leaf burning-disease of the Ginseng (Panax
ginseng C.A. Meyer) leaf. Red light (660-700 nm) was confirmed as one which induced
the bleaching phenomenon and blue light (400-500 nm) did not at all. Temperature as
environmental factor had not any influence on chlorophyll bleaching phenomenon at
all. Therefore, simple burning (thermal damage) hypothesis was perfectly ruled out by
the result of this study. And, low pH accelerated chlorophyll bleaching velocity. A pri-
mary factor of chlorophyll bleaching phenomenon may be peculiar structural dif-
ference of the Ginseng leaf compared with other plant.
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2. HXImHEAMA0] chiorophyli bleaching & Atol| O|x|= &

AAg-EAbd (UV, VL, IR)e] chlorophyll®] #4Fstat&ol] u]x]e odsks Zabslr) s}
o 4= Griffinit®]  color filter(XGB-400-T)% o]l 43t 2™, red®} farred filter:=
ROHM & HAAS(®#2423)2] plex glassg AF&slaivt. B2l filterE AR2-3le] FI8AX
(100 KLux) 3}l 4 A]%Zt4E bleaching 848 ZAbslgdevd, A#dL cork borer® 27 1.5
cm Y& 95 media(K-phosphate buffer, 0, 1M pH6.5) =& 3 stxjz]sted
chlorophyll &3-& &3dsl4r}, UV-light 48 HA Toshibail GL-15 lamp® AF&-3}e
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Fig. i. Schematic flow chart discribing the major step of chloroplast isolation.
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5. Chlorophyll ¥ carotenocid &2 &3
Chlorophyll % carotenoid §%% 42 Robbelen’s?® w22 shalch,
Chlorophyll a - 10, 3 X Egg,-0. 918 X Eq,
Chlorophyll b 19, 7 X Ey.-3. 870 % FEios
Carotenoid Eg. Chl. (a+bh) =4, 74 XE, 5.5-0. 226 XChl. (a+b)
=Eg: XChl, (a+b) Xd =FEq./ 34.5

~#es] Z%42 Shimadzu UV-Vis Recording Spectrophotometer(UV-240)& ©]4-
Z#m g o
1. EEame S =L OB

AHS Fpsdel |1p el Alsha el
17t o]Well bleaching &#Fe]l Loiwbel(Fig. 2).
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F S e
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pigment system®] F e

Srabis A akeld vk (Fig. 3).
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Fig. 2. Patterns of chlorophylls-bleaching on the treatment of solar radiation in Panax ginseng C.A. Meyer
(A, intact leaf disk; B, starting of bleaching in leaf disk; C, perfect bleaching in leaf disk).
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Fig. 3. Absorption spectra of chlorophyll according to degree of bleaching.

2. ROl chlorophyll2l JBg kol DIXls A&t

ekl F oWl KA gapababal odede] Mol GBS foibAl7l Aew Abmso]
filter system% o] &-&8ked [IOGE oAl s uls) &% abskednd ul, Al filter
system (600~ 700 nm) ¥} 3HH filter system (500~ 700 nm)ell 21&ke] -3p% 33}71 chloro-
phyll& =akst 27124 bleaching # 4ol =)o, farred (700 nm—)el A 4- %18
bleaching & Ate] F3=l2] ¢4gkal w2l thermal energyell lal] ole] -lo] &bxle] 2
oAl gk kwEE ok (Fig. 4). Fig, 537 filter system-& of-&8ko] 1250 41 ieligiA)

A 42 7zt 3 #3 chlorophyll 2 carotenoid gk b A A1 8lslc}l, Yellow filter
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system (500~ 700nm)eoll 43 total chlorophyll 3Feke] 0, 61mg/ g-fr.wt, & et 1,40
mg/ g-fr. wt, B} #xs] vhe- ek vlepd o, red filter system (600~ 700 nm)en 4=
1. 06 mg/ g-fr, wt, & 7Rt ef 76% 7Haxskqivt, Chlorophylle]l #4bsk & 22 blue
filter system (400~500 nm) el 4] oAl &ol 713k g2 7lox #al=glct, 3k chlorophyllel
sbule] & At el E o) Ho)dh AFA-S chlorophyll bE.t} chlorophyll a®l fFigo] €%
3] fubis Alejct, oAU, yvellow ! red filter systemel] 41 2] chlorophyll a: chlorophyll
b-ratioi> zF7z} 0.5, 0,813t}

Ci-21 53 CAl ol Aell& el ot UV-lightt= chlorophyll ¥ carotenoid §HaFm stel
e edaks ulx = edekch(Fig. 6). olul 42 ofnhm Aol FulH Fel §fwle] ol

L g S EY] weel Ao g abEglt
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o gopabis shedelal 660~T760nmel W shelF g osial folch Fels)izel, el
T D N R R

il o

2 blue filter system 7Huro}] &y}

3. & 2 pHZI chlorophyll2! bleaching & 4&toll 0|Xl= H&t

A#el % Petri dishell #=2Fslot oF abellell 2] 40~600C 7h#] 243 5712 #12+ chlorophyll
2] bleaching &4 vhepbebs ofobvl. Lab, =4 gh&fmdl o] &sto] 1o

chlorophvll greko- wApstelyl vb controlit A8 25C el 213~ chlorophyll §Fagke] 4,20 mg/

gofr. wt, 8l 30°C el 5417 ufttell iz 3,94 mg/ gefr. wt,, JLelan 607Cel 541%F #]
g]g-ofl 4= 3. 30my/ g-fr. wt, L vl ;,1;/.;5»};; 2 éé,ko]g}‘_O_L},' L” 0] A B8R
ol dol A== 9kt Carotenoid §Hef @A) 60°Cell 4] 541 4F 2] e]kel 4jub vi Jaxs)

Fig. 4. Effects of ginseng leaf damage on the treatment of red and far-red light (a, treatment of red light; b,
treatment of far-red light).
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Fig. 5. Changes of chlorophyll a, b and carotenoid content in treatment color filter (10% chl. a, 0.26, 10%
chl. b, 0.16; carotenoid 10%, 0.18; unit, mg/g. fr. wt.; light intensity, 10KLux; treatment time,
8hrs; S%, standard error).
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Fig. 6. Changes in chlorophyll a, b and carotenoid contents in treatment of UV-light (chl. a 10%, 0.27; chl. b
10%, 0.16; carotenoid 10%, 0.21; unit, mg/g. fr. wt.; Sx, standard error).
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Table 1. Changes in chlorophyll a, b and carotenoid contents and a/b ratio in treatment of temperatures

temp. Pigment content (mg/g.fr.wt.)
O chlt chla chl.b a/b carotenoid
cont. 4.20 2.58 £ 0.10 1.62 +0.11 1.6 2.02 +£0.17
0 4.06 2.50 £ 0.07 1.56 + 0.16 1.6 1.90 + 0.04
10 4.00 246 +£0.18 1.54 £ 0.12 1.6 1.92 +0.11
30 3.94 2.44 +0.20 1.50 £ 0.12 1.6 1.94 + 0.07
60 3.30 2.00 £ 0.25 1.30 £ 0.20 1.5 1.56 £ 0.22

cont.: before treatment of temperature

1= 7 gkelgdk (Table 1),

pH zke] wom }e2 A9l bleaching #4S H8sls 57 dA3] Frhsiac),
Table 204 A veEl}Zo]  phosphate buffere]l pH7F 6,500 whaT (Are] ) ol A &=
chlorophyll §H&e) 3, 8mg/ g-fr, wt, AW Aol HEEA =l 28] pHS, 0214 3,78, pH6. 0
ol 0,060.7 Zado]l Wi FAstett, =3 carotenoid FEPH 3% chlorophyll 3
patterns} B]S5:%F oFARS iRl

MacMillan?V-& el A pplszl A ZAe] pHE 23] Fui, o|2 lsled Fed] {7}
AR =] <l st el FHouElvka s, AHEE AEAEA e EAALRS
cytochrome, cytochrome oxidase, peroxidase %-2] &Ael ZH3=eo] glom, 33H4 9
redox systemal ferredoxinell Z3¥=e] ¢lil, chlorophyll Aol F83% d&E o},
Hager*?+&= %5499 thylakoid membraneol A g5 EE wrew pHyk 7. 001 H*-ion® &
gJo alsle] pH5, 022 welzloia shsdch, wheba] @plfesledl A 22 pHE chlorophyll
A shAbe-S 2R E B oolvie) sArEAbe- 3 elsl A4 catalase (A pH7.0) activityel

%‘4
dae Fol H,0,% 51 F1sl Aoz sjasch

4, BfR¥KO| FEHaE R o[x|= A&

A#éoll 2] bleaching & 4be] ghigh 54 72 wlF<17], e d2 723 o] uiad
218 galstaz] 3&EAE fiEted in vitro Aeiel A Hill-h8--8 A st v, Fig, 79l
A Sl (1S 100 KLux A=gF F Aol e 54 #des elA)zd 108743

9l

=2 et glglont, 1 FRVEE FEsb dastke el

.“43

oh abakel ohar &A%

Table 2. Changes of chlorophyll a, b and carotenoid contents and a/b ratio in pH gradient

Media Pigment content (mg/g.fr.wt.)
(pH) chl.t chl.a chl.b a/b carotenoid

control 3.86 2.40 + 0.09 1.46 + 0.10 1.64 2.00 £0.17
6.0 0.06 0.02 £ 0.04 0.04 = 0.07 0.50 0.02 £ 0.01
6.5 1.00 0.46 + 0.06 0.54 £ 0.04 0.85 0.64 +0.03
7.0 1.76 0.96 + 0.16 0.80 = 0.08 1.20 1.02 £ 0.14
7.5 2.64 1.48 + 0.00 0.96 £ 0.00 1.54 1.20 + 0.00
8.0 3.78 2.34 +0.13 1.44 £ 0.11 1.64 1.72 £ 0.08

Contro!l: dark condition; Chl. t: total chlorophyll
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Fig. 7. Detection of relative chloroplast activity after light treatment (P. ginseng chl. activity 10%; 0.036, S.
nigrum chl. viability 10%; 0.036).

2 o

N (Panax ginseng C.A. Meyer) 5¥88pjel ol st flwbdel-& &l akstsl Fooll o gbak, -

A&t A3 chlorophyli®] bleaching &4 A3 (660~ 700 nm)ell 4] elely) o], & sy
(400~500 nm)ofl A1z F4bzstel]l 2]&} bleaching & o] Uizl ¢islvl,

sidgipiyell efgt plyrgiel e dlpsgdel g3 el A= chlorophyllel bleaching @14
ol &) odak-& wix| =] ¢¥okrh, upepd wh4reds: (simple burning) 418 A PG sl wil A ¥
dem, w2

pH3= chlorophyll®] bleaching 454 7F43k4)#] Falv},
Bifipioll 41 chlorophylle] bleaching & 48 fHubA]71i= 1334 fal& A4kl

2] Apolel ojgt Alelelvl,
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