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Isolation of antifeeding components from wild rice Oryza punctata and their
effect on digestive enzymes of Spodoptera litura Fabricius Lepidoptera

Noctuidae
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Abstract For evaluating the insect resistance property of a wild rice Oryza punctata  five extracts of the wild
rice plants with petroleum ether chloroform ethyl acetate n-butanol and water were tested for their
antifeedant activity against Spodoptera litura larvae. The results showed that chloroform exiract was the most
effective one among the five extracts. In 24 h and 48 h of treatment the antifeedant rate of the chloroform
extract against 3rd instar larvae of S. litura at 2.5 mg/ml. was 55.62% and 52.66% respectively. The
chloroform extract was further separated through silica gel column and the fractions were monitored with
analytical thin layer chromatography TLC . Fourteen fractions were obtained and also tested for their
antifeedant activity against S. litura larvae. The bioassay resulis showed that fraction 4 and 10 at 1 mg/mL
had higher antifeedant activity to 3rd instar larvae of S. litura than other fractions. The antifeedant rate of
fraction 4 was 56.01% in 24 h of treatment and 38.06% in 48 h of treatment while that of fraction 10 was
51.56% in 24 h of treatment and 64.30% in 48 h of treatment. The inhibiting activity of the two fractions
against two digestive enzymes lipase and a-amylase from the midgut of S. litura was tested. The results
showed that the activity of both enzymes was inhibited effectively by the two fractions. The inhibiting rates of
fraction 4 and 10 at 1 mg/ml. against a-amylase activity of 3rd instar larvae of S. litura were 25.06% and
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27.40% in 72 h of treatment respectively. Fraction 10 could inhibit the activity of lipase of 3rd instar larvae
of S. liura significantly with the inhibiting rate 19.82% in 48 h of treatment and 34.60% in 72 h of

treatment respectively. The results of assay suggested that the digestive enzymes of the midgut of S. litura

might be the action targets of the active ingredients from O. punctaia .
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2.5 mL Tris-HCI pH 8.8 1.5 mL A B OD mg mg_l min
0.5 mL 5 A
420 nm 0))] B 30C
30 min 420 nm oD AB OD % = —
pmol mg™" min~ / x 100
1.3.2 o- 1.4
a- SAS V8.1
Guibault 1983 Duncan’ s multiple range
2002 3 5- test DMRT
o 2
A B 1 mL
1 mL pH 8.0 0.02 mol/L A 2.1 3
2mL 1% 30°C 20 -
min 4 mL 0.4 mol/L. NaOH B 4 2.5 mg/mL 3
ml 0.4 mol/L. NaOH 2mlL 1% 1
30C 20 min A B 24h 48 h
1 mL 0])) 55.62%  52.66%
1 3
Table 1 Antifeedant activity of extracts from wild rice Oryza punctata to 3rd instar larvae
of Spodoptera litura in different duration of treatment
24 h 48 h
Treatment Fed area mm? - % Fed area mm® ) *
4 sE Antifeedant rate e sE Antifeedant rate
Petroleum ether 56.52+7.27 ab 19.63 159.65 +10.08 b 40.27
Chloroform 31.20+£7.93 ¢ 55.62 126.51+7.16 b 52.66
Ethyl acetate 59.87+7.95 ab 14.93 230.90+15.07 a 13.59
n-butanol 49.23 £5.54 be 31.00 245.43 +21.07 a 8.16
Water 57.54+6.71 ab 18.20 240.65+12.44 a 9.96
CK 70.32+5.77 a 267.24+22.43 a
DMRT 5%

Note Data in a column with the same letter show no significant difference P =0.05

2.2 3
Rf 14
1 mg/mL 3
14
10 24h 48 h
51.56% 64.30% 4 24 h
56.01% 48 h 38.06%

DMRT . The same for the following tables.

2.3 4 10 3
4 10 24h 48h 72h
3 3 24 h
4 10
0.6064 0.5285  0.4618 pmol mg™" min~
12.85% 14.46% 48 h 4 10
0.6498  0.5619
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0.5210 pmol mg™* min 10 0.3504 pmot mg ™" min~' 10
10 3 34.60% 10 3
19.82% 72 h
4 10 0.5358 0.4645
2 3
Table 2 Antifeedant activity of 14 fractions of the chloroform extract from wild rice Oryza punctata
to 3rd instar larvae of Spodoptera litura in different duration of treatment
24 h 48 h
Fracti % %
raction no.
Fed area mm® % + SE Antifeedant rate Fed area mm® % + SE Antifeedant rate

1 112.78 +15.37 ab 20.24 273.90 + 15.05 ab 15.85

2 118.80 + 10.14 ab 15.98 274.80 +23.54 ab 15.58

3 103.10 + 12.08 abc 27.09 241.40 = 16.95 bed 25.84

4 62.20+13.59 d 56.01 201.60 £22.26 d 38.06

5 105.00 + 12.24 abe 25.74 274.50 +21.04 ab 15.67

6 90.40 + 12.73 bed 36.07 259.60 + 13.43 be 20.25

7 94.30 + 16.61 bed 33.31 234.20 + 13.63 bed 28.05

8 104.78 £ 8.12 ab 25.90 275.80 £ 12.56 ab 15.27

9 112.20+9.53 ab 20.65 200.10+8.84 d 38.53

10 68.50+ 11.87 cd 51.56 116.20+16.20 e 64.30

11 98.10+9.01 bed 30.62 266.70 £ 18.91 b 18.06

12 102.70 + 13.55 abe 27.37 206.40 + 16.99 cd 36.59

13 124.90 + 8.52 ab 11.67 254.90 + 11.78 bed 21.69

14 105.40 = 12.90 abe 25.46 260.20 + 19.05 be 20.06

CK 141.40+10.33 a - 325.50 £27.66 a -
4 3

Table 3 Effect of fraction 4 and 10 of the chloroform extract from wild rice Oryza punctata

on activity of lipase on 3rd instar larvae of Spodoptera litura in different duration of treatment

24 h 48 h 72 h
x+ SE x + SE x + SE
CK 0.6064 +0.0295 a 0.6498 +0.0382 a 0.5358 £ 0.0211 a
4 0.5285+0.0231 a 12.85 0.5619 +0.0195 ab 13.53 0.4645 +0.0470 a 13.31
10 0.4618 +0.1319 a 14.46 0.5210+0.0102 b 19.82 0.3504 +0.0140 b 34.60
2.4 4 10 3 a- 0.1856 0.1664  0.1402 mg mg " min~'
4 10
4 10 1 mg/mL 3 10.34%  24.46%
24h48h 72h a- 72 h 4 10
4 24 h 4 10 0.2701 0.2024  0.1961 mg mg - min~'
0.2348 0.2084  0.2308 mg
mg~ " min~' 4 25.06%  27.40% 4 10
10
11.24% 4 -
1.70% 48 h 4 10
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Table 4 Effect of fraction 4 and 10 of the chloroform extract from wild rice Oryza punctata to
activity of a-amylase on 3rd instar larvae of Spodoptera litura in different duration of treatment
24 h 48 h 72 h
Specific activity % Specific activity % %

Fraction no.

1, 1

mg mg min

x = SE

Inhibiting rate

1, 1

mg mg min

x = SE

Inhibiting rate

Specific activity

mg mg™" min~!

Inhibiting rate

CK

10

0.2348 +0.0026 a
0.2084 +0.0085 b
0.2308 +0.0091 ab

11.24
1.70

0.1856 +0.0053 a
0.1664 +0.0043 b
0.1402 +0.0047 ¢

10.34
24.46

0.2701 £0.0016 a
0.2024 +0.0011 b
0.1961 +0.0032 b

25.06
27.40

3.1

1993

4 10

Rf
0.2933 0.2133 0.1733

3.2
22

1987

2001
2
0.4377 0.2736

2

Vaughan 1994

1995

Vaughan 1994

Vaughan 1994

0.3933

Velusamy

o-
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