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LI MING : BIOACTIVITY OF THE ROOT EXTRACT FROM
Semiaquilegia adoxoides (DC.) MAKINO AGAINST TOBACCO MOSAIC

VIRUS (TMV). THESIS ADVISOR : SOPONE WONGKAEW Ph.D., 194 PP.

Semiaquilegia adoxoides / ROOT EXTRACTS / ANTI-TMV BIOACTIVITY

The study was conducted to develop methods for extracting and separating
chemical components from Semiaquilegia adoxoides (DC.) Makino root, to identify
and study bioactivity of the extracted compounds against tobacco mosaic virus
(TMV), and to develop an antiviral formulation from the extract. Roots of S.
adoxoides were extracted by systematic and non-systematic methods using petroleum
ether (PE), chloroform (C), ethyl acetate (EA), acetone (A), butanol (B), ethanol (E),
methanol (M) and water (W) as solvents. Subsequently, the resulting extracts were
qualitatively analysed and tested for bioactivity on TMV both in vitro and in vivo
using a half leaf technique having Nicotiana glutinosa as a test plant comparing with
that of moroxydine hydrochloride copper acetate (Virus A), a commercial antiviral
agent. Results of the experiments showed that the systematic extraction method
yielded 38.76% of total extracts while the nonsystematic methods yielded 35.15%.
The crude ethanol extract of the nonsystematic method contained saccharide, organic
acids, anthraqurinone, phenols, volatile oils and may contain alkaloids, flavonoids,
coumarin, amino acids, tannin, steroids, triterpenes but not proteins, peptides, or
lipids. The PE extract contained alkaloids while the EA and C extracts contained
flavones. Results of the gas chromatography-mass spectrometry (GC-MS) analysis
revealed 31 different substances in the PE extract in which 12 substances were
identified at a structural level. The volatile oils in the extract composed of 38.26%

B-sitosterol, 18.73% linoleic acid, 15.68% oleic acid, 13.51% palmitic acid and 2.44%



stearic acid. The in vitro bioactivity test using detached leaves showed that among the
seven extracts, PE, A and E extracts had higher inactivation activity than that of the
rest. The inactivation percentages were 68.09%, 63.28%, and 60.59% respectively.
The PE extract also had the highest inhibition rate of 62.26% for protective effects. In
both cases, the root extracts had significantly higher efficacy than that of the Virus A
control. In the in vivo pot experiment, protection rates of C, EA and PE extracts were
42.04%, 41.83% and 37.14% respectively. EA, PE and C extracts also had high
curing effects of 72.36%, 50.26%, and 47.01% respectively, which was significantly
higher than that of Virus A. Results of the direct antigen coating (DAC) indirect
ELISA showed that after treatment with the PE, C, EA, B extracts, and Virus A, TMV
replication measured as Aj9, was delayed compared to that of the control. The
maximum Ay, values of the extract treated tobacco were reached in 5 days while that
of the control in 3 days. A49, of C extract treated tobacco was the lowest followed by
that of the PE, EA extracts and virus A in the protective experiment. For curing
activities, the Aso, started to decline, 7 days after the extract treatment whereas EA
extract had the lowest A9, value of 0.128 followed by Virus A, PE, and C extracts.
The protective effect lasted 18, 13, 13, 8, and 8 days when tobacco was treated with
PE, C, EA, B extracts and Virus A respectively. The column chromatograph of the C
and EA extracts which showed the highest anti-TMV activity yielded B4-3 fraction
when eluted with chloroform-methanol at 83 : 17 (V : V) ratio and C5-5 fraction
when eluted with chloroform-methanol at 75 : 25 (V : V) ratio. With TMV, the B4-3
fraction had protective and curing effects of 52.54% and 48.69% while these of the
C5-5 fraction were 42.98% and 62.45% respectively. Results of monitoring enzymatic

changes in TMV infected leaf tissue indicated that when the extracts were applied
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prior to TMV inoculation, catalase (CAT), peroxidase (POD), and superoxide
dismutase (SOD) activities were reduced compared to those of the control non-treated
tobacco. The peak activities of the three enzymes were delayed for 2 days
corresponding to the result of ELISA. Enzyme activities in the treated tobacco were
reduced in the order of PE extract > Virus A > EA extract. When TMV was
inoculated prior to the extract treatment, changes in enzyme activities were similar to
that of the protective experiment except the decrease was not as high and the order of
reduction was Virus A > EA > PE > C extracts. Results of anti-TMV assay in vitro of

substances separated from the PE extract indicated that stearic acid and f -sitosterol

at 10 mg/ml could inactivate 56.86% and 50.73% of TMV, respectively. The
protective inhibition rate of stearic acid on TMV was 57.91% while the curing
inhibition rate of oleic acid was 37.10%. Their control effects were significantly
higher than that of Virus A. Results of the in vivo experiment were similar to these of
the in vitro, but with different levels of inhibition. Both exposure time and
concentration of the inhibitors had effects on an inhibition rate which increased when
the two factors increased. After a series of emulsion in water (EW), formulations had
been evaluated, the TK#2 containing 20% of C5-5 fraction, 15% of dimethyl
sulfoxide solvent, 10% of OX-7513 emulsifier, 3% of carboxymethyl cellulose
sodium thickener, 5% of ethylene glycol antifreezer and 47% of water was selected
for controlling TMV in tobacco under both greenhouse and field conditions. On N.
glutinosa, the TK#2 had inactivation, protection and curing percentages of 68.64%,
62.05% and 64.28% respectively. On N. tabacum K326 under field condition, TK#2
diluted 100X and 200X could reduce TMV infection 67.86% and 65.16% compared

to that of the control plot. The correlation analysis between logarithm concentration
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and infection index showed that regression equation was Y=1.0642X+1.9218

(r=0.9908") and ED50 was 724.44 mg/l.
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