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ABSTRACT

The plantlet was regenerated on MS medium containing BAP (2 mg/l) and IAA (1 mg/l) from
leaf discs of pepper after 3 weeks of culture. And then, we investigated the activity of peroxidase
and esterase and the pattern of their isozymes from leaf, stem and root in order to observe
physiological and biochemical changes on the developemental stage, respectively. The peroxidase
was expressed with tissue specificity because peroxidase activity according to the developemental
stage of the tissue was not only highest in the leaf of the pepper at 10 days after it germinated
but also 2 new bands of its isozyme were found in pl 7.2 and pl 5.2. However, a new pl 3.4 band
was found in the leaf and root of the pepper after 14 days of germination, and in the stem was
found out pl52 band. As regeneration of leaf dises was progressed, its peroxiase activity was
increased about 80% more than that of control after 14 days of culture and new pl 3.2 and 6.5
bands of it isozyme were found. The results suggested that peroxidase would be connected with
regeneration of pepper. Also, esterase activity was increased about 50% more than that of control
after 14 days of culture, the pattern of esterase isozyme was shown to be 3 cathodic bands and
1 anodic band after 7 days of culture.
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Fig. 1 Shoot and root formatlon from leaf discs and stem segments of pepper
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a2 E Ze] ol gk sile] Ao W (Srivas-
tava and Steinhauter, 1981) = gj&d] & AHe]4 = pe-
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X Peroxidase I[sozymeQ] A 234 peroxi-
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Fig. 2. The plantlet formation from pepper leaf discs af-
ter 40 days of culture.
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Fig. 3. Changes in peroxidase activity of different tis-
sues germinated from pepper on the culture period.
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Fig. 4. The pattern of peroxidase isozyme of different
tissues on the culture period. 1, Leaf; s, Stem; r, Root.
5, 10, 14: the culture period days after germination on
hormone free MS medium Cy 254 Cathodic band number
A; 3345 Anodic band number
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Fig. 5. Changes in peroxidase activity of leaf discs on
the regeneration stage.
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Fig. 6. The pattern of peroxidase isozyme of leaf discs
during regeneration.
3,7, 14, 20, 30, 40: the culture period of pepper leaf discs
on M5 medium containing BAP (2mg/) and IAA (1
mg/l). Cias4: Cathodic band number. A;.54: Anodic
band number.
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el A 2-¢ peroxidase isozyme$) 54 %2 pl 3.29) pl
6.5°15]t}.

AEAL 237 e B> 9l *dekn} hor-
mone®] peroxidase &41% #E o] &L T, B3
auxind F3Ale] Hag g4 DA gAde] Zajo] =
o5le] peroxidase 42 WHAZIT ¥ vatedti(Kat-
suaki, 1982; Nanda and Kaur, 1973). =3}, whe ufjok
A ZAA 0.01 uM2] [AA2} 10 uM ] Kinetin-& # 2] glof
shoot #A4-& F=31¢2 u wiok 79 o) peroxidase?)
el Z7lEz A 22 bandr} BAF Y oo (Kim eof al,
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regeneration.

1983), peroxidaset =43} zAe]| 42 shed(Mader
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Fig. 8. The pattern of esterase isozyme of leaf discs du-
ring regeneratiom.

0,3,7, 14, 20: culture period of pepper leaf discs on MS
medium containg BAP (2 mg/l) and IAA (1 mg/D. Cyzu
Cathodic band number. A; g Anodic band number.
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isozyme opike] WE 2o ARTMI} oplzt Hel
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1987).
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A)arate] wjok 4ol HzTel vl 80% AE= x2
Ex #4e Jehjen, ¥37t AR we} bande
ofe] =713t wlok 14dAolE pl324 pl 652 AZE
isozyme®} HrE o peroxidase7]— E3}e} el BeAE T
sle-2 AlAbEhde
&7, esterase BAL 14U dFzTFHT} 28 ol
o ¥HL Belon esterase isozyme AR WiF 7Y

do
Aee 2 & Ak

F a2 8

Chandra, KH. and J.F. Worley. 1973. Effect of 6-benzylade-
nine on the initiation of adventituous roots on mung
bean hypocotyl. Plant & Cell Physiol. 77: 211-214.

Chen, SL. R Towill and JR. Loewenberg. 1970. Isozyme
patterns in developing Xanthum leaves. Physiol. Plant.
23: 434-443.

Chibbar, RN, J. Shyluk, F. Georges, C.S. Mallard F. Consta-
bel. 1988. Esterase isozymes as markers of somatic em-
bryogenesis in culture carrot cells. /. Plant Physiol. 133:
956-958.

Coppens, L. and E. Gillis. 1987. Isozyme elecrolocusing as
a biochemical marker system of embryogenesis and or-
ganogenesis in callus tissues of Hordeum vulgare L. J
Plant Physiol. 127: 153-158.



March 1992

Delvallee, I. and C. Dumas. 1988. Anther development in
Zea Mays: Changes in protein, peroxidase and esterase
pattern. [ Plant Physiol. 132: 210-217.

Everett, N.P., N.J. Wach and J. Asworth. 1985. Biochemical
markers of embryogenesis in tissue cultures of the
maize inbred. Plant Sci. 41: 133-140.

Grison, R. and P.E. Pilet, 1985. Cytoplasmic and isoperoxi-
dase in growing maize roots. /. Plant Physiol. 118: 189-
199.

Johnson-Flanagan, AM. and J.N. Owens. 1985, Peroxidase
activity in relation to suberization and respiration in
white spruce (Picea giaucea Voss) seedling roots. Flant
Physiol. 79: 103-107.

Katsuaki, I. 1982. Isozyme polymorphism of peroxidase of
Eucalyptu callus in relation to plant hormone contents.
In, Plant Tissue Culture, A. Fugiwara (ed.). pp. 215-216.

Kim, 8.5, S.H. Wender and E.C. Smith. 1980. Comparisons
of tryptic peptide maps of eight isoperoxidase from to-
bacco tissue cultures. Phytochemistry 19: 169-171.

Kochba, J., S. Laavee and J. Spiegel-Roy. 1977, Differences
in peroxidas activity and isozyme in embryogenic and
non-embryogenic ‘Shamout’ orange ovular callus lines.
Plant & Cell Physiol. 18: 463-467.

Lowry, O.H., N.J. Rosebrough, AL. Farr and RL. Randall
1951. Protein measurement with the reagent. /. Biol
Chem. 193: 265-275.

Mader. M. and R. Fussl. 1982. Role peroxidase in lignifica-
tion of tobacco cells II. Regulation by phenolic com-
pound. Plant Physiol. 70: 1132-1134.

Nanda, N.N. and N.P. Kaur. 1973. Effect of morpectin peéro-
xidase and its relationship rooting hypocotyl cuttings
Impatiens balsamina. Plant & Cell Physiol. 14: 207-211.

Padma, A. and C.M, Redoy, 1970. Peroxidase in developing
endosperm of maize. [ Heredity 61: 252-254.

Powell, B.L., JW. Pickering and E.C. Smith. 1975. Isoperoxi-
dases from potato tissue cultures. Phytochemistry 14:

Cheong ef al.: Peroxidase and Esterase during Pepper Regeneration 15

1715-1717.

Pedreno, M.A,, F. Sabater, R. Munoz and F, Garoia-Carmona.
1987. Effect of different phenol on the NADH-oxidation
catalized by a peroxidase from lupin, Phytochemistry 26:
3133-3136.

Scandalos, J.G. 1974. Isozymes in development and differen-
tiation. Ann. Rev. Plant Physiol. 25: 225-258.

Seeni, 5. and A. Gnanam. 1981. Isozymes of glucose-6-phos-
phate dehydrogenase and NAD*-malate dehydrogenase
in shoot forming foliar discs of tobacco. Plant & Cell
Physiol. 22: 969-977.

Stegernan, H. and W.M. Park. 1979. Rice protein patterns.
Comparison by various PAGE-technique in slabs. A. Ac-
ker. Dflanzen. 148: 446-454.

Srivastaba, P.S. and A. Steinhauter. 1981. Isozyme in differe-
niiating shoot bud cultures of Betula pendula roth. Z.
Dflanzenphysiol. 103: 341-345.

Tanksley, S.D. 1984. Linkage relationships and chromosomal
locations of enzyme coding genes in pepper Capsicum
annuum. Chromosome 89: 352-360.

Thorpe, T.A. 1982. Physiclogical and biological aspect orga-
nogenesis in vitro. In, Plant Tissue Culture, A. Fujiwara
(ed). pp. 121-124,

Ueng, P.P. and J.M. Daly. 1985. Comparison of indole-3-ace-
tic acid oxidation in peroxidase from rust-infected resi-
stant wheat leaves. Plant & Cell Physiol 26: 77-87.

Van Huystee, RB. 1987. Some molecular aspects of plant
peroxidase biosynthetic studies. Ann. Rev. Plant Physiol.
38: 205-219.

Wetter, L. and J. Dyck. 1983. Ixozyme analysis of cultured
cells and somatic hybrids. /». Handbook of Plant Cell
Culture. pp. 607-628.

Wolter, KE. and ]J.C. Gorden. 1975. Peroxidases as indica-
tors of growth and differentiation in aspen callus cul-
ture. Physiol. Plant. 33: 219-223.

(1991. 9. 3 ¥



