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The Effect of SO, on the Degradation of Chlorophyll

in Green perilla (Perilla frutescens Suwon No. 8)

Jeonggyu Kim* and Sookil Lim**

Abstract

The effects of light, active oxygen, inorganic SQ,"* ion, SO, fumigation duration, SO,

concentration on the degradation of photosynthetic pigments in Green perilla (Perilla frutescens

Suwon No. 8) fumigated by SO, were investigated inside a phytotron. The results were as

follows:

1. With the increase of the SO, dosage, visible injury and the degradation of chlorophyll

increased.

2. The degradation of chlorophyll b was less than that of chlorophyll a and the carotinoid

was more easily degratated than chlorophyll b.

3. The degradation of chlorophyll by SO, fumigation was induced directly by SO,, itself.

4, Light is necessary to the degradation of chlorophyll. SO, and O7 made in the photolysis

process of the water molecule were the major components in the degradation of chlorophyll.

O W

TR AR dolvte BFiels Rkt
FR olvl=4 2 BEARH 2dsx dUAFR
f5a8e] dbF el A delrdh o FEfgET SO &
e WS XeREKRE BFES AR o F
o2l EERBEIEA & W ZEEsh, SO, o3 [
TeEsh g o] Bikso] FEAREEM 449 #

RE SE el ? S0, 9 Effe= WiEpE L
Biel kst BEAdGE AL gol gA o,
uheba} SO, o 93 T ES] EEEA ARy B
o535 FEsIE @

&% e et Y A EA7 SO, o o
webetz wa, ol iEEife 249 IR HEHS
A ARG Th® APRd A E SO, EMd A% S7)g
KEEEFR BLE 1ot A8 LAsin e ssch

* BN BREW I (National Institute of Environmental Research, Bulkwangdong, Eunpyung-ku, 132,

Seoul)

* BEABRR BICBB(Dept.” of Agricultural Chemistry, Korea Univ., Anam-dong 1, Seongbuk-ku,

132, Seoul)

(738)



(74)

3]

el
4

¢

2L S P

L B

Eof K 8 55 (Perilla frutescens Suwon No. 8)&
ELoE B 5122 Bes FBEtS HECo:
15 : 15) % 40kg/10a & ~]v] s} #353le] KFgo] 2 47
72 A A& = polyethylene pot(20cm, $25¢cm)
of BAieh 4 (AR AREA WE HHIA

2. S0, ¢ o)at EEMRFBM spectrum o} BILFRFH

E7lel S0, & 0.2, 0.4, 0.7 ¥ L. 5ppm 9 BE=
EEANEA 0,2,4,88Md A hIES BRI
Arndt?ef w-ek Wi spectrum & JESA o,
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FMFE MK ascorbic acid (10, 1mM), hydro-
quinone (0.1, 1 mM), methionine (10 mM), histidin
QomM)& #& fuste] 280 2 4 Rpfie] Z A 39
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5. HEMRFERC] e @M SO,7f ion o EH AA

seaEhAl WIEY WREE ] 4 FelA 2
Ao 9-& 0.8M-sucrose, 20 mM-Tricine, 10 mM-
NaCl, 5 mM-ascorbic acid ¥ pH 7.8 9] NaOH %##%
ol 47175 FWS grinding W o = sl homogenize
AR 3, oL 4 A AR o At EEE A4+
2] 8} 3. (1500 X g/30 min), 4 oA QA -] 8h s
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50 mM-Tricine, NaOH (pH 8.5), 5mM-Mg,Cl,
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1. ZEEFRY Spectrum 9 (L

0.2 9 0.4ppm & SO, FfFo 2 8 BEIP i
7t $9xz, 0.7 2 1.5ppm & SO, #ifl A = Bk
7+ Falatdor(Fig. 1,2). &, peake BEol v A=
4 peak o HIEL ¢z 450 nm F-Fe] A FFo] 4
w3+ el A o2 chlorophyll b ok carotinoid
b o #ks2 40 AE ¢ 5 99k

k=5
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Fig. 1. Effect of 0.7ppm SO, fumigaticn on the
absorption of photosynthetic pigments in

Perilla frutescens (Suwon No. 8) leaves.
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Fig. 2. Effcet of 1,5 ppm S0, fumigation on the
absorption specira of photosynthetic pigments
in Perilla frutescens (Suwen No. 8)
leaves.

Table 1. Degradation of chlorophyli a and b by SO,
fumigation.

Chlorophyll (pg)/10cm* of leaf

Fumigation
a b
Time (hr) S0, concentration (ppm)
0.4 0.7 1.5 0.4 0.7 15
0 21.2 21.4 2.2 6.3 6.3 6.2
2 21.2 21.3 20.8 6.4 6.3 6.4
4 21.0 20.9 14.9 6.5 6.2 6.2
6 20.8 19.8 9.2 6.3 6.3 6.0
8 20.1 15.4 88 6.3 6.2 5.9
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Table 2. Degradation cof chlorophyll a of Perilla
frutescens (Suwon No. 8) fumigated by
1.5ppm of SO, at dark and light condition.

Time after 2hr

Chlorophyll a (ug)/10cm?

F umlgatlon (hr) light ' dark
0 20. 38 20.2
2 20.8 19.4
4 16.4 19.9
6 12.3 20.0
8 9.7 19.7

3. &g SO,7% ion &) @um,

SEHEHRE ) $3 SO, ion & @EEL Table 3 3}
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Table 3. The effeet of No,S0; (2mM) on he homeg-

anate from Perilla frutescens (Suwon 8).

2mM Na,S0, Chlorophyll destroyed

Light
Condition (% to control)

Control 0 min 0
Treat D. 60 min 22
Treat L. 60 min 29
none D. 60 min 0
none L. 60 min
D : Dark

L : Light (5, 000Lux)
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Tahle 4. The effects of ascorbic acid, hydroquinone,
methionine and histidine on the change of
chlorophyll a contents in Perilla frut-

escens (Suwon No. 8) fumigated with SO,.

Chlorophyll a contents (%

Additives Mumination time (hr)
2 4
None (Control) 100 100
Ascorbic acid.,, 1mM 84 69
10 mM 40 29
Hydroquinone, 0.1mM 14 51
1 mM 0 26
Methionine, 10 mM 100 95
Histidine, 10 mM 100 91
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