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Differences of Photosynthetic Ability of Tobacco and
Ginseng Leaves in Accordance with Light Intensity**

Jong Kyu Hwang* and Dong Yun Hyun®

ABSTRACT

Tobacce and ginseng plants differed in responses to varied light intensities. Tobacco showed high in
CO, uptake and RuBPCase activity at 1900 2z E m? sec™?, being high by 3.7 times and 2.7 times than
ginseng respectively, Close positive relationships existed between CO, uptake and RuBPCase activity in
tobacco. However, ginseng showed negative correlation.

The activity of glycolate oxidase and malate dehydrogenase in tobacco was high at 1900 E m™ sec™,
but those of ginseng was high at 1000 » E m~? sec™. Nitrate reductase activity of tobacco at 1900u E m~*
sec™! was 2 times higher than that at 500 x E m~? sec™!, while that of ginseng was no detected in all plots.

The content of protein and chlorophyll in tobacco was 2.2 times and 1.5 times higher than in ginseng
at the most efficient light intensity. The ratio of chlorophyll a/b in tobacco was low at 500 4 E m™2 sec™!,
while that of ginseng was low at 1000 « E m* sec™'. The relationships between protein and chlorophyll
was high positive correlation. However, on 5 days after treatment, ginseng showed negative correlation at
500 # E m™ sec™,

Tobacco and ginseng showed different leaf soluble protein patterns on SDS-gel electrophoresis, The
molecular weights of two major band were 50 KD and 15 KD in both plants, The major bands in tobacco
were thinned at 500 4 E m~? sec™, while those in ginseng thinned at 1000 2 E m™* sec™* from 15days after
treatment. Disappeared band was 45 KD at 500 « E m~2 sec™! in tobacco, but that of ginseng was 47 KD
at 1000 # E m2 sec™?.
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gence 8] O.D-—EEEMHES 0.D)
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@A MEEF £ 0.1g% HEPES buffer(pH7.5)
3ml 9 BE, 4°C BH#ANA BHEstd 30,000 g2
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Fig. 1. Effect of light intensity on CO, uptake and RuBPCase activity during the growing days after
treatment. @ : Tobacco at 1900 u E m~? sec™, Ginseng at 500 # E m~? sec!, © : Tobacco at
500 £ E m~2 sec™!, Ginseng at 1000 #« E m™2 sec™*. 1 : sigmticant at 5%

Table 1. Correlation coefficient CO, uptake and RuBPCase activity at each growth stage after treatment
in accord to light intensity in tobacco and ginseng plants

Days after treatment

'nlt‘tieghltty
(u é mgf sec™!)

5 15 25 35
Tabacco 500 0.8994** 0.8764** 0.9772** 0.1102
1900 0.7500" 0.8000** 0.8627°° 0.9771*"
Ginseng 500 0.5203* -0.7018** 0.5589** ~0.4841°*
1000 0.3733 -0.0011 -0.1372 ~0.2418
5% :0.4329, 1% : 0.5489
- RuBP &} O, 7} #8484 Glycolate 7 &m== *
CO, uptake RuBPCase o R =
(mg CO; dm™? hr?) (#M CO; m-? min-Y) & Rl 9,]3}]11 ﬁ?c% E;}.'i-o" 30% O]Ac}ol HEs)
20+ 0.4 A Hef3® ehulo] 1,900 pEm™2 sec™! |4 glyco-
late FE#Ee]l 500 uEm 2 sec™1 oA ¥} # 1.3 4=
& AL kRRBAAE glycolate LpEo)
10 0.2 te #ES —EKEE Agolv] AFE 1,000xEn?
sec™! 7} 500 pEmZsec™! B.t} glycolate iEiEo] &
ot glycolate oxidase IE#:-2 JHE#sl o3t A

5 15 25 3 5 15 25 30
Days after treatment

Fig. 2. The level of CO, uptake and RuBPCase
activity in tobacce compared with ginseng
at the most efficient light intensity. [J:
Tobacco at 1900uE m~? sec™!, W :
Ginseng at 500uE m~2 sec™?

2. Glycolate oxidase®} Malate dehydrogenase
pric2= ¥ -
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chondria o4 dojule oz iz goxm

7t d& Ro2 4zt

Malate dehydrogense fE#-2 tRfkell o3l B
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2% ez gleon® el H$ 1,900p4Em2
sec™! o]l 4 0.75unit & 500 pEm-2sec™! 9 0.54
unit ) L3M&Z %R AZY A Lv 500 pEm2
sect ol 4 0.32unit & 1,000 uEm2sec™! 2] 0.43
unit ¥ o} 1315 @¢&& & + gglcl Malate
dehydrogenase /&2 #H (Oxaloacetate, NADH,
3 PGA. Pvruvate)®] @Bl sl s Eiked o
82 ol v HEBES WIEAR A Eikel =ot
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3. Nitrate reductasei%{¢te] #1%

Nitrate reductase | E{£-2 nitrate & nitrite
2 HpAA BR1ewe Blsle Aoz ¢HA
Qeos® 2 FEEES tEel WA A HiES
91ch2® el o] nitrate reductase IStE-E YL Mol
1,900 uEm~2sec™t |4 500 puEmZ sec™t ¥t} 215
BE 2
sec”t ol A1 8} 500 pEm2sec”l ol 2F 15Rd ¥
g7t 2 e Bostdet KE ABdAE =
& BME |4 nitrate reductase HEHS ALY 4
A =t ‘

4. XEETRY EAaNSR BR

el EEREET AEEH] 1,900 pEnr2sec!
a4 EEH 58d M R 2 Y FAH
o Hastg o 500pEm2sec™! o JtfEMl A
= BE#% 5 HYE 1,900pgEm2sec !l uld] #
6% B 0.32mgolgie a2 #HEeHE 47
4 Boslel EEYE 35AdE 1,900pEnm? sec™!
ol wet 20% RAYE & F Aok AFAAY
ERRITR-L kMol 500 pEm2sec™! o4 BEE
# 589 1,000pEm%sec”! o4 ®c} 1945 =
stew @EY: 35HAE 224 %ol 1,000 uEm™
secTiofl4 = BEH S/ AdTE SRR
BIeE o4 + UH(Fig. 3).
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I
T
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Adfojgion] REH BHISIE 1,900 pEni?

geie] BAHERS HMEL 1,900 puEm 2sect
ol A EEH% 5H 1.58mgo® 500uEm™? sec™!
9 117Tmgy e IS5BBE ol BEH 1584
¥ 500pEm2sec™t Be} U453 Eof BAE 4K
BE B0 KA o Aada AZY EA
BEES Aol 500 #Em2sec™t ol A 1,000 4
Em-!sec™! ol A xco}l @EEEMHIE & Agko|o
o 2 BE+v 34499 500¢Em™ sec™! o4
2l 1,000 pEm2sec™! ol 4] pRIRERAR LS
p @EE 5Ad 74 =3 2 olfFE 4R
BAstebt RE 35 AAel FAY o2 Bsld &
B+ BEAH AEN] ddAE ¢ & o
ch(Fig. 3).

&R a, be SR PV AZT4 HEMN
of —Ed Bimg L sov Pl el
1,900 uEm2sec™! oll 4 500 uEm~2sec™1el 4] 8¢}
a/b o] okm AB L XEE#Ho] 1,000 #Em™
sec™! ol 4 500 gEm™2sec™! ®v} a/bliEo]
=% ¢ F 2=(Table 2).

HRaHaRs BEESES Dl 1,900 4Em~?
sec™! o]l 4] AZEL 500 pEm 2sec™! oA H#kstR
EOHEARS £BEK 58 27t H 1.5 AZ
nel Boka 1584& L7, 25Bds 20 fF
35 Al & T Bof d¥ist ABR H53] B
AE Al £2& ¢ 4 it RRRTEE
BE% 5 Ad gzt AZBRcd 134 ey,
15 A3t 25 Aol duiel AB9 £71 ¢dglen
BAAE 31152 27t ABL ) BRREE)

Ginseng
Protein Chlorophyll
-1 N
o (mg.g™") (mg.g ")
1+ -1
L
e n,
O megm =00 I

i 1 1 1
5 15 25 35 5 15 25 35
Days after treatment

Fig. 3. Effect of light intensity on protein and chlorophyll content during the growing days after

treatment, @ : Tobacco at 1900z E m~? sec™!, Ginseng at 500x E m~? sec™!

# E m~? sec!,
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Table 2. Effect of light intensity on glycolate oxidase and malate dehydrogenase in tobacco and ginseng

4% ¢ F Ak

ERETEY BARSENY MEMEKs K 33
e} ol Ao HEEERSEN BAHSESY A
BRRA{R = JefEdo] 1,900 #Emi2 sec™! ol 49} 500
pEm2sec™t ol A 25 [ES #HRfel A=A A
Eol = Mol 500 uEm2sect oA @BEHE 5
gel 19 8Bl AA= o= 15F1E 01671
2 oo wste] MEMERES $SE ¢ F Ak
1,000 pkEm~2sec™! §l JtfEHolA & BEHKR B
2 EfERRe) Qs e mEHK 25871 48
Table 4. The level of chlorophyll a,b ratio in

accord to light intensity in tobacco and
ginseng plants

N It,gghltt Days after treatment
(wKEm¥sé’) "5 15 25 35 Mean
Tobacco 500 14.5 14.4 12.3 11.5 13.1

1900 17.4 31.8 11.1 10.6 17.7
Ginseng 500 2.8 0.9 08 3.2 1.9
1000 0.5 0.7 0.6 2.8 1.1

plants
Plant ; It,lﬁhit Glycolate oxidase (Unit) Malate dehydrogenase (Unit)
By s 15* 2  3°  Mean 5 15°  2°  35°  Mean
Tobacco 500 28.90 19.96 19.26 24.50 23.15° 0.59 0.74 0.40 0.47 0.5¢4°
1900 38.16 31.46 29.98 27.70 31.82* 0.74 0.76 0.79 0.71 0.75°
Ginseng 500 482 352 3.54 284 3.68° 0.50 0.38 0.35 0.17 0.32°
1000 11.99 11.49 9.99 7.15 10.15° 0.47 0.51 0.52 0.24 0.43**
* . Days after treatment
Table 3. Effect of light intensity on nitrate
reductase in tobacco and ginseng plants
= i hyll
Light Nitrate reductase (l;r:tgl.'}) C}E:::)z_{')
. Plant intensity (¢ mol/SLA®) 2 : : 9
an| (;‘E/m’/sec) 5** 15°* 25°* 35** Mean
Tobacco 500 0.05 0.06 0.03 0.03 0.04°
1900 0.09 0.13 0.09 0.04 0.08° ik 1
Ginseng 500 0 0 0 0 [
1000 0 0 0 0 [
* : Specific leaf area=11.3cm?
** . Days after treatment

5 15 25 3 § 15 25 35
Days after treatment

Fig 4. The level of chlorophyll and protein
content in tobacco compared with ginseng

at the most efficient light intensity [J:
Tobacco at 1900 x E m™ sec”’, H:
Ginseng at 5004 E m™* sec™

BB wplel vlskel g 4 4 A

5. cufjel A ZARMAR

Sl o} AZEIHO KREMSHES BEsIZ AL H
tho g e HEAMEET piist] SDS-Gel HHRKE
£ & Fig. 5, 63 2 BRE dd

a4 5 gl AAY g ABEY B
MEAR-e R Aat mobility 0.3~0.33, 078
~0.809 Fband¥ ##H v]Edt F band
9 mobility +& =#& £F&<L 50KD, 15KD
2 o} AZol4 2 el &£BEH KE
o] =& band $489 Bbe B AL HFEC
45KD¢l band?} 500 uEmZsec™ of 4] AZEL 47

Table 6. Correlation coefficient between chlorophy!l content and protein content at each growth stage
treatment in accord to light intensity in tobacco and ginseng

Days after treatment

_Tigh
(u E'm™? sbe-)

5 15 25 35
Tobacco 500 0.9785°* 0.8000** 0.9391°* 0.7602°*
1900 0.7286°* 0.8937** 0.9563°" 0.7083**
Ginseng 500 -0.7668°* 0.1671 0.3925 0.9136**
1000 0.3183 0.0223 0.4427 0.8222**

5% :0.4329, 1% : 0.5489
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Fig. 5. SDS-gel electrophoretogram of soluble
proteins from leaves of tobacco(I) and
ginseng (I1). 1-4 ; Tobacco(1900 ¢ E/m?*/
sec) 5-8; Tobacco(500 u E/m?*/sec) 1°
-4* ; Ginseng(500 u E/m*/sec) 5%-8*.
Ginseng (1000 x E/m?/sec) A-A* . 5days
after treatment B-B*: 15days after treat-
ment C-C*; 25days after Treatment D
-D* ; 35days after treatment S ; Standard
proteins

m—-
28

Molecular weight (KD)
3
T

11% Gels

3 1 1 I
0.2 0.4 06 08 1.0
Relative mobility (Rf)
Fig. 6. Molecular weight measurement of major
bands from the MW- SDS- 70L Kit

(11% gel)

* Bands thinned in tobacco and ginseng
(50 KD, 15KD)
** Band disappeared in ginseng (47 KD)
*** Band disappeared in tobacco (45
KD)
{Kit for Molecular Weight )
1: Albumin, boving (Approx. Mol. Wt. : 66, 000)
2. Albumin, egg (Approx. Mol. Wt. : 45, 000)
3 . Glyceraldehyde-3-phosphate  dehydrogenase
from rabbit muscle (Approx. Mol. Wt.: 36,000)
4 ; Carbonic anhydrase from bovine erythrocytes
(Approx. Mol. Wt. : 29, 600)
5. Trypsinogen, PMSF treated (Approx. Mol,

Wt. : 24, 000)
6 ; Trypsin inhibitor, soybean (Approx. Mol,
Wt. : 20, 100)

7 ; - lactalbumin (Approx. Mol. Wt  : 14, 200)

KD<¢l band 7t 1,000p¢Em~2sec o4 #& &8
#igel W= R, Ebandsl By Hei= 500
pEm-2sec™! ol A4 AZE2 1,000 gkEm 2 sec™! ol 4
HEEGA HalAl goisl A HEoldde  of4Abd)
A shill = B REATE olsllld ABL Hf
e, ojatel 4 EEAH SHRE]L Y& ¢ «

xoE hn
et

m B

ghill o} AL A wel RfEe] 92A] &
yteh  CO, A RuBPCase ke 2ill9) A%
1,900 kEm~2 sec™! o] 4 £33 AZL 500 kEm~2
sec™t el Al kel e} qi4e] CO,BMER
RuBPCase ##to] =R+ "ozt 379, 274
2zt otk CO, BMET RuBPCase &3}
iR el mxe] o HHRRel alA=doy
ABL o Hie] A=l Haboldsh

Glycolate oxidase 2} Malate dehydrogenase &
pe D] A 1,900 yEm?seclol A Eota,
AEL 1,000 kEm2sec™! ol 4 =} el ] Ni-
trate reductase 7&E¥-S K EHo] 1,900 4Em?sec
7} 500 pEm2sec! v.o} 24 ¥9ke} g4 B
2] ¥ 25 Nitrate reductase iEt£e A5 +
Aot

EAHSEYN FRRSES Bst AZed A3y
ol 224, 15w zZ2 zoek EEE a/b
o] vl g2 el AL 500 ¢EmZsec™! ol Al gk
3 AZEL 1,000 uEnisec™! oA Wotcl ERE
SRS BRRTEAL WRs dudA xR I
Aol AZEL S00uEnrt2sect o4l @B 5
Bell AfERRel <13 ==k

HOEMARE dist ABo] MRSt Eband
o AFEE 2Md AF 25 S50KD3 15 KD
o2 vxdlgch o]E2 Ml F BEsl Auvd g
ol o] gl 500uEm2sec™! o4 AZEL
1,000 gEmi2sec™! o] 4 2 BEZF o % #slgch
Wi band = 2ol A 500 tkEm™2 sec™! o4
45KDojgl i AZEL 1,000 pEm~2sec™toll 4 47
KDolglel

2 £ X MK
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