AE2 5 A A3 A3

Korean J. Plant Prot. 23(3) : 137~141(1984)

HI SFHEYT&0 215t BHl 2X0|3 dio| Ao BB R

HEOREE A B S

Inhibition of Tobacco Mosaic Virus Infection by the Crude
Sap Extracted from Amaranthaceae Plants

Jang-Kyung Choi* and Ok-Hoa Jung*

ABSTRACT

Crude sap, which was extracted from six Amaranthaceae plants, inhibited local lesion forma-
tion on Nicotiana glutinosa by tobacco mosaic virus(TMV) infection. Especially the remark-
able inhibitory effect to TMV infection was shown on leaves of N. glutinosa precoated with
the sap from Amaranthus mangostanus.

The inhibitory activity of the sap from A. mangostanus was stable to storage in vitro for
1 day and to dilution 1/4 of the sap with distilled water. However, its activity was lost when
the sap was heated at 70°C to 100°C for 10 minutes. When the leaves of N. glutinosa precoated
with the sap were sprayed with water, the inhibitory effect to TMV infection was maintained
for 2 days. The A. mangostanus sap readjusted pH 3, pH 5, or pH 9 with 1 N HCl or 1 N
NaOH did not decline the inhibitory action but the sap absorbed with 5% to 15% charcoal com-
pletely lost their action.

The protein components purified from A. mangostanus sap revealed three major bands by
109; polyacrylamide gel electrophoresis and the top component of which showed the inhibitory

action to TMV infection.
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Table 1. The inhibitory effects on Nicotiana gluti-
nosa against TMV infection of crude sap
extracted from Amaranthaceae plants

No. of local lesions®

Teaves Inhibitgon
Test plant precoated  Control %

with the sap leaves
Amaranthus mangostanus 30 551 94.5
A. viridis 78 636 72.0
Celosia cristata 46 274 83.2
C. argenta 16 260 93-8
A. caudatus 138 333 58.5
Gomphrena globosa 211 526 59.8

2= Total number of local lesions induced on four to
eight half-leaves of Nicotiana glutinosa.

* Inhibition 9= (No. of lesions without inhibitor)
-(No. of lesions with inhibitor)/No. of lesions
without inhibitorX 100.
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Table 2. The effects upon the inhibitory action
of the crude sap extracted from A.
mangostanus agatinst TMV infection
after heat treatment. storage in vitro

and dilution

No. of local lesions?

Teaves | T Inhibition
Treatment precoated Clzr;tggsl %
with the sap
Heat treatment
(°C) 60 161 727 77.8
70 590 381 33.0
80 539 700 23.0
90 815 1020 20.0
100 698 894 21.9
Storage in vitro
(day) 1 102 766 86.3
2 157 477 67.0
3 237 564 57.9
4 342 702 51.2
5 457 714 35.9
Diultion with water
1 27 430 93.7
1/2 56 476 88.2
1/4 122 628 80.5
1/8 167 528 68.3
1/16 194 359 45.9
1/32 280 376 25.5
1/64 230 261 11.8
8

1/ 128 262 267

I
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Table 8. The effects of charcoal treatment upon
the inhibitory action of the A. mango-
stanus sap against TMV infection

No. of local lesions®

Concentration Inhibition®
Leaves Control o
of charcoal(%) precoated leave 7°
with the sap caves
5 844 1176 28.2
10 609 796 23. 4
15 941 1010 6.8

* Total number of local lesions induced on ten
half-leaves of N. glutinosa.
b See Table 1.

Table 4. The effects of hydrogen-ion concentration
upon the inhibitory action of the A. man-
gostanus sap against TMV infection

No. of local lesions®

Hydrogen-ion Teaves Inhibition*
concentration precoated Ea‘;%tgs()l %
with the sap
pH 3 144 1409 89.7
5 155 1805 91.4
9 326 1868 82.5
11 357 1186 69.8

® Total number of local 1es1ons induced on twelve
half-leaves of N. glutinosa.
b See Table 1.
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Fig. 1. Densitomentric tracing of the protein

components purified from 4. mangos-
tanus in 109 polyacrylamide gel electro-
phoresis. T: top component, M: middle
component, B: bottom component, bpb:
bromopheno!l blue as a marker.

Table 5. The inhibitory effects on TMV infection
of protein components eluted from the
polyacrylamide gel electrophoresis bands

No. of local lesions®

“Leaves Inhibition®
PAGE-band precoated ‘ fg;té;)l 2
with the protein
Top 415 891 53.4
Middle 528 576 8.3
Bottom 691 760 9.0

s Total number of lesions induced on eight half-
feaves obtained from two replicates.
b See Table 1.
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NUMBER OF WATER SPRAY

The inhibitory maintenance against TMV
infection after spraying with water on
leaves of N. glutinosa precoated with
the sap of A. mangostanus and Cheno-
podium album.

Fig. 2.
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