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Effect of Heat Treatment on Peroxidase Activity
in Cell Suspension Cultures of Spinach
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ABSTRACT

1)

Peroxidase activity in cultured cells of spinach increased after 12 days of cultivation, The

significant increase in peroxidase activity in suspension cells began before the stationary phase and

reached maximum after 16 days.
2)

When 8 day-old suspension cells were treated with high temperature at 37°C for 40 min,

peroxidase activity in the cells increased rapidly and reached maximum after 24 hrs.
Thereafter the activity decreased gradually and became to coincide with that of untreated

suspension cells.
3)

When suspension cells were treated with high temperature at 37°C for 8th day or later, the

earlier we treated, the more the increase of heat-induced peroxidase activity occurred.
However, the maximum values of the activity were almost equal to that in stationary phase of

untreated suspension cells.
4)
heat-treated suspension cells.
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Fig. 1. Changes in the fresh weight, peroxidase activity
and protein contnet in spinach cultured cells
@ ——@® fresh weight ; O——O activdty :
A——A protein
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Table 1. Effect -of ﬁéaim Treatrf)ent on Peroxidase
activity

Treatment temp. Activity
(Units/g.f.w.)
25°C (control) 41.5
29°C 32.4
33°C 60.1
37°C 64.0
41°C 62.8

Eight-day old suspension cells were treated with
high temperature at 37°C for 40 min and PO activity
was measured 24 hrs after treatment.

_16 —




dacuvity (units, g.f.w.)

ANE IR BRI R L Y RIS R D S~ v v — UiEM

Table 2. Effect on the duration of Heat Treatment on
Peroxidase activity

. Treatment time Activity
at 37°C (Units/g.f.w.)
0 min. 404
10 min. 44.3
20 min. 94.5
40 min. 65.2
60 min. 67.1

Eight-day old suspension cells were used and PO
activity was measured 24 hrs after heat treatment.
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Fig. 2. Changes in the peroxidase activity by heat

treatment at various stage of spinach cultured cells.
O——0 heat treatment (37°C, 40 min.)
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Fig. 3. Effects of cycloheximide (4) and 6-methylpurine (B)
on peroxidase activity.
O——0O heat treatment (37°C, 40 min)
@ ——@ Addition of inhibitor after heat treatment
A——A Untreated

FARRICIEIRL Thuigwd, BEEYEE S HEER®RM
KIZELL TR Z 338 & 1T,

x B

K7V RSB & k25 C TR B
DI B & SFRIOMIEM A 5N 5 BT &R E B Y
DOBEBERIIZIZ-ETH o7, LrLPOEMITHE
RERI2ZEEEL VAL, MEOMEEEIEL k25
HHIC A2 I6HHECERBER Y ) OFEMIIBLEL
o7, BERMOMEE BLSEAHEE T 255,
POEMIZBILIZON TR Lzt £ 2513,

BEPOMIE*RBAET 2 L, POEES I
BRI Z2HEKA SN, BZ37°C, 40534058 L 7-Brohs
ROBRE WV, MEECIIR L TEEELRET 2 & 24550

17 -




FERFERZFZEH A HRE

355

iz, BEHEMASEEICRD, DBREBLCETL, &
MEBTEEZSET MO DPOEELIZIFRICIc R
St & F AR O BRI B IRALE % 5 1 7o 4R
XY, i, BEHICOAEE S UL DL POERD
—ER R EREBSE LI LD SN, L LERE
NOEROREBERIZIZECTH Y, ZOMEIZHELIED
MR TLHEHICBET2ELIZZE Lo, 20K
REIBHEABORBIHE->TERE T2 POENEY, B
WEDOEEL > F TR ELTLR2IET, &
BOA MV AZHBEOENEREEELZZIR TV EEZ
Shie.

 RTmL Y UEEMROPODFES T LAEBEL

IERLEADEYENY F3B o, ZLDOTA4 VW
A LBTFEET DI EREDILD, BEROA ML RAICLES
FET T LY = DAL, EEO ERROTRERE
bR okol, TOZLERERAEICEVEHLL
POEBREBHBELILOEEALLED T2 LRI L
ZRLTWV3,

EOEAGHKMEERCHI RURNASKHEER 6 —M
PomMISELEIC L 05305 POFE® LR 2N
Z, ¥HEBRVYTOEOEEYETEE L, ZOBERIZ
POEM ERICIZ, DNA»S RNANDEEEER, R
NA»SEABEANOBREROME CEAEAKOFL
ZH5TTED, BRAEIZEZPOEED LREICIZPO
EOHOAREESTWE I ERRBLTVS,

DlEEiR BN ERESRR I RIZTEE L — 4 *
V-V EREEEL L TR LEERETIE, Yavyay
NIEPEROE L BRSNS LS RBEFOE
bz EHEOHKRPRER(LILS (1979) kA oh i
ol KUV YV UEERROSERA ML AL B P
O LRIEAEAKEMES bOTHY, EMNLEL
ThHdEEZOHNT,

-0 S

1. kv vy vRkEEMES O P OWEMEIL, k&
12HE L D ABCEEEZERL, FIEEICASI68EIZ
BRRKODEEEFE DL IR -T2,

2. K% 8 HEHOMM%37C, 4053 MEiliEs, 25°C
THEAEEIT 2 L, —FHFICAEE POER LENEL,
ABEHIRICHERICE L, DBHRLCEEE2BL, s
TEBEAHRIIHEORTIEERELIZIZFELIRD, D&
TEEALEEEIAG L R CEE R R LTz,

3. SEAEICEDES POEH LR, HSHB
LIBED#E B TAISE, TIHICOET 218 RKE 4T
20, faE LIS E L EIORTE L IZIZFEU
Th o7z,

4., ¥y7unFyAL IR, 6 —AFALTY OEMI
ERAEICE VAT S POEE LA E2MEIL 7.

51Xk

BRADFORD, M. (1976): A rapid sensitive method for
the quantitation of microgram quantities of protein
utilizing the principle of protein dye binding.
Annal. Biochem. 72 : 248—254

DaLToN, C. C. and H. F. STREeT (1976): The role of
the gas phase in the greening and growth of
illuminated cell suspension cultures of spinach. In
Vitro 12 :485—492

KawasHIMA, and 1. URITANI (1963): Occurence of
peroxidase in sweet potato infected by the black rot
fungus.
Agr. Biol. Chem. 27 :407—417

————(1965): Some properties of peroxidase
produced in sweet potato infected by the black rot
fungus.
Plant & Cell Physiol. 6 :247—265

Ku, H. S, S. F. Yancuand H. K. ParTtT (1970):
Ethylen Production and Peroxidase activity during
tomato fruit ripening.
Plant & Cell Physiol. 11 : 241—246

ITHE E(1984) RO a~Y FEOLEICHET A0

o

Ju

TERFREZFTE LT/ 40—56
INEREE - NABRIKT « e IE - BB - ITTEF K
BB (1971)

MR MREDNA—FFVF—XIZDODNWT

TEEAREHK 19 :55—62
FIFEIROXE (1979)  BEEFREGET T L L
THyavyayNIDE—bray s
HHHE - Bfk - BEER 24 1 1367—1375
IFEF981) R L v Y wERFERY LYY vk
HEMROHERETEEEICET 2158
FERFEFZFIE LR/ L 43—48




