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Introduction

The, Spodoptera litura, is a serious polyphagous herbivore, which has caused
significant economic damage to cropping systems around the world. As a result, over the past
decades large quantities of chemical pesticides have been applied for the control of S. litura.
However, overuse of synthetic pesticides has resulted in reports of adverse effects, such as
pesticide resistance and pest resurgence, and also the contribution to negative impacts on
human health and other components of the environment. Due to these reasons, finding
alternate control methods including the use of natural control agents is continuing to play an
important role in developing management strategies for S. litura.

Spodoptera litura (Lepidoptera; Noctuidae) is an important cosmopolitan pest with a
wide range of hosts, including different vegetable and field crops such as cotton, groundnut,
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soybean, tomato, sweet potato, and tobacco [1,2]. There are numerous reports of the
development of resistance in S. litura against a wide range of insecticides, resulting in many
sporadic outbreaks of the pests which have led to the failure of crops [3]. Since reports of the
presence of this pest in the Hunan province of China, the damage has increased continually.
Currently, local farmers mainly depend on synthetic pesticides to control the pest. However,
the mismanagement and over-application of synthetic chemicals have caused a high level of
resistance to appear in several invertebrate pest populations including S. litura.

Biotic and abiotic stresses such as insect attack, pathogen infection, higher or lower
temperature, drought and water logging affect the plant growth. Insect pests drastically
reduce the crop yield and cause loss of over US$ 14 billion worldwide annually. Furthermore,
enormous and indiscriminate use of insecticides causes adverse effect on non-target
organisms, pesticide residue in food, pest resurgence, development of insect resistance, toxic
effects on human beings and environmental pollution. In this context, host plant resistance is
one of the important and eco-friendly approaches of keeping the pest populations below
economic injury levels. Improving host plant defence to insects will result in reduced losses
due to herbivores, less insecticides use, better crop yields and safer environment.

In this study, the biological impacts of biochemical analysis in S. litura were
explored. Our results provide further information in support of the combined application of
entomopathogenic fungi and natural chemicals in the development of S.litura control
strategies.

Materials and methods
ESTIMATION PROTEASE ACTIVITY

A stock solution of 1 mg/ml of L-tyrosine was prepared. A calibration line was
prepared with the values of absorbance against various working concentrations of L- tyrosine.
From this line the actual concentration of produced L-tyrosine was calculated using the
experimental absorbance values. Protease activity was assayed by using standard protocol of
Faulk et al. For protease enzyme activity, 1 % casein was used as substrate. A mixture of 30 |
of crude extract and 600 | of 1% casein was incubated at 37 OC for 30 min. In order to stop
the reaction, 270 | of 20% TCA (v/v) were added. The reaction mixture was centrifuged at
5000 rpm for 10 minutes after being stored in an ice bath for 20 minutes to measure
absorbance at 280 nm. As the final product, L-tyrosine was generated, and the enzyme
activity was calculated as g L-tyrosine released every 30 minutes.

LIPID ESTIMATION BY VANILLIN METHOD

Add 100 ul concentrated sulfuric acid into each tube and incubating at 90 C for 10
min (on a dry heating bath);Cooling to room temperature and measuring background
absorbance at 540nm; Prepare the sulfophosphoric vanillin acid agent: 0.2 mg vanillin per ml
17% phosphoric acid) for colour development. Add 50 ul sulfo-phosphoric-vanillin acid
agent for colour development; Measuring absorbance at 540 nm after 5 min of colour
development.

AGAR- WELL DIFFUSION METHOD

Potato agar medium, 20 ml, was planted in petri dishes. Different sample VK (100 g/ml)
was added after wells were cut. The plates were then incubated for 24 hours in a refrigerator.
By measuring the diameter of the clearance zone generated around the wells, the protease
enzyme activity was assessed. Cover the tubes with Caps on top and incubate at 90° C for 17
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minutes or boiling water bath for 10 minutes. Cool to room temperature and measure the
optical density at 620 nm against a blank. Prepare a standard curve of absorbance vs glucose.
LIPID ESTIMATION BY VANILLIN METHOD
Add 100 ul concentrated sulfuric acid into each tube and incubating at 90 C for 10 min ( on a
dry heating bath);Cooling to room temperature and measuring background absorbance at
540nm;Prepare the sulfo-phosphoric-vanillin acid agent: 0.2 mg vanillin per ml 17%
phosphoric acid) for color development;Add 50 ulsulfo-phosphoric-vanillin acid agent for
color development;Measuring absorbance at 540 nm after 5 min of color development.
Potassium
The flame photometer's filter is set to 766.5 nm (marked for potassium, K), and the flame's
colour is adjusted for blueness. The scale is initially set to zero, with the highest standard
value as the maximum. The standard solutions are fed to create a standard curve with various
concentrations. The sample is injected into the flame photometer after being passed through
the filter paper. The concentration is ascertained using a direct reading or the standard curve.
Sodium
The flame photometer's filter is set to 589 nm. The scale is calibrated to zero and maximum
using the highest value standard by adding distilled water. By feeding the standard solutions,
a standard curve between concentration and emission is created. The sample is put into the
flame photometer after being filtered by filter paper, and the concentration is determined
either by taking direct measurements or using a graph.
Phosphate

Phosphates can be found in natural or wastewaters as orthophosphates, condensed
phosphates, and naturally occurring phosphates. Their presence in water is influenced by
biological processes, fertilisers, spent boiler waste, and detergents. They might be discovered
in solutions or as detritus. They are both a necessary nutrient for the growth of life and a
nutrient that restricts the primary production of the water body. Inorganic phosphorus, one of
the most important nutrients for aquatic ecosystems when present in small amounts, can
cause algal blooms when paired with nitrates and potassium. Utilizing the stannous chloride
method, it is computed.

Absorbance of sample X Conc. of Std X 1000

Phosphates =

(as mg/L) Absorbance of Std. X Sample taken
AGAR- WELL DIFFUSION METHOD

Petri plates containing 20 ml milk agar medium were seeded. Wells were cut and

different sample VK (100 pg/ml) was added. The plates were then incubated at refrigerator
for 24 hours. The protease enzymatic was assayed by measuring the diameter of the
clearances zone formed around the wells.
ANALYSIS OF a-AMYLASE ACTIVITY

It was created a stock solution containing 1 mg/ml of maltose. With the absorbance
readings measured against different working maltose concentrations, a calibration line was
created. Using the experimental absorbance readings, it was possible to calculate the actual
concentration of generated maltose from this line. Using a conventional procedure, the
enzyme activity of amylase was assessed. 20 | of glucose solution and 200 | of sodium acetate
buffer were combined with 1% glucose as the substrate (0.1M, pH 5.6). The reaction mixture
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received 50 | of crude enzyme, and the mixture was incubated at 37 OC for 30 min. 90 | of
dinitro salicylic acid solution was added after incubation, and the mixture was then heated for
15 minutes.

RESULTS

Alpha amylase concentration pg/ml in control OD values are 0.881, 0.9, 0.892, Total amylase
content pg/ml values as 0.024345, 0.059925, 0.044944 and Mecan 0.891. Alpha amylase
concentration pg/ml in 500 pg/ml OD values are 1.279, 1.254, 1.342, Total amylase content
ug/ml values as 0.769663, 0.722846, 0.88764and Mean 0.793383. Alpha amylase
concentration pg/ml in 250pug/ml OD values are 1.208, 1.149, 1.1, Total amylase content
pug/ml values as 0.636704, 0.526217, 0.434457 and Mean 0.532459. Alpha amylase
concentration pg/ml in 100 pg/ml OD values are 1.076, 1.154, 1.107, Total amylase content
ug/ml values as 0.389513, 0.535581, 0.447566 and Mean 0.457553. Alpha amylase
concentration pg/ml in 0 pg/ml OD values are 1.047, 1.153, 1.116, Total amylase content
ug/ml values as 0.335206, 0.533708, 0.464419 and Mean 0.444444. Alpha amylase
concentration pg/ml in 10 pg/ml OD values are 0.621, 0.666, 0.822, Total amylase content
ug/ml values as Oand Mean also 0.

Figure 1: ANALYSIS OF a-AMYLASE ACTIVITY

Considered OD value as 540nm in Triplicates, it contributes in 6 various tested
sample concentration (pg/ml), Control contributing values as 0.781, 0.8 and 0.862,
10pg/mlcontributing values as 1.279, 1.254 and 1.342, 50ug/ml contributing values as 1.208,
1.149 and 1.1, 100pg/mlcontributing values as 1.076, 1.154 and 1.107, 250pg/ml
contributing values as 1.047, 1.153 and 1.116 and 500pg/ml contributing values as 0.621,
0.666 and 0.882.
ESTIMATION PROTEASE ACTIVITY

Considered OD value as 280nm in Triplicates, it contributes in 6 various tested
sample concentration (pg/ml), Control contributing values as 0.781, 0.8 and 0.862,
10pg/micontributing values as 1.279, 1.254 and 1.342, 50ug/ml contributing values as 1.208,
1.149 and 1.1, 100pg/ml contributing values as 1.076, 1.154 and 1.107, 250pg/ml
contributing values as 1.047, 1.153 and 1.116 and 500ug/ml contributing values as 0.621,
0.666 and 0.882.
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LIPID ESTIMATION BY VANILLIN METHOD

Lipid Calculation 500 pl of standard formulation of chloroform and methanol (2:1)
and cholesterol S2 to S8 dilution were used. S1 was also 1ml of stock. Standards for S1 are
10 mg/ml, S2 is 5 mg/ml, S3 is 2.5 mg/ml, S4 is 1.25 mg/ml, S5 is 0.625 mg/ml, S6 is 0.312

mg/ml, S7 is 0.156 mg/ml, and S8 is 0.078 mg/ml.
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Figure 4:Cholesterol
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The Standard Preparation of Cholesterol mg/ml contributes major rise from top to
bottom .Conc. of the SampleControl of Mean value of total Lipid content (mg/ml) as 21.97.
Mean value of 10ug/ml as 30.87. Mean value of 50pg/ml as 29.72. Mean value of 250ug/ml
as 28.38. Mean value of 500ug/ml as 27.32.
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Figure 5: Units of Lipid activity

The total Protein content was present in the extract sample spodopteralitura-Control was
found to be 21.9712mg/ml.The total Protein content was present in the extract sample
spodoptera litura-500ug/ml was found to be 30.87mg/ml.The total Protein content was
present in the extract sample spodoptera litura-250ug/ml was found to be 30.73mg/ml.The
total Protein content was present in the extract sample spodoptera litura-100ug/ml was found
to be 29.72 mg/ml.The total Protein content was present in the extract sample spodoptera
litura-50pg/ml was found to be 28.38mg/ml.The total Protein content was present in the
extract sample spodoptera litura-10pg/ml was found to be 27.32 mg/ml.

AGAR- WELL DIFFUSION METHOD

Figure 6: Estimation of carbohydrate by Anthrone method
Mean value of 5 Glucose mg/ml as 2.545. Glucose level of 2.5 as 1.472, Glucose level
of 1.25 as 0.978, Glucose level of 0.625 as 0.637, Glucose level of 0.312 as 0.466, Glucose
level of 0.156 as 0.385, Glucose level of 0.078 as 0.232, Glucose level of 0.039 as 0.139.
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Figure 7:Glucose OD at 620 nm

The Concentration of glucose mg/ml contributes major rise from top to bottom as
shown in figure.
LIPID ESTIMATION BY VANILLIN METHOD

Lipid Calculation 500 pl of standard formulation of chloroform and methanol (2:1)
and cholesterol S2 to S8 dilution were used. S1 was also 1ml of stock. Standards for S1 are
10 mg/ml, S2 is 5 mg/ml, S3 is 2.5 mg/ml, S4 is 1.25 mg/ml, S5 is 0.625 mg/ml, S6 is 0.312
mg/ml, S7 is 0.156 mg/ml, and S8 is 0.078 mg/ml.

(holesterol standard

D value at S40nm
L

Concentration of cholesterol (mg ml)

Figure 8:Cholesterol - OD at 540 nm
The Concentration of cholestrol mg/ml contributes major rise from top to bottom as
shown in figure SodiumResults of Test sample Mg/L as 1.22. Potassium Results of Test
sample Mg/L as 1.05. Phosphate Results of Test sample Mg/L as 0.82.
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Figure 10: Protease enzyme inhibitory assay

CONCLUSION

In summary, this study characterized the bio-insecticidal activity against S. litura but also
provides information on the effects of on insect growth parameters as well as the detoxifying
mechanism within S. litura. All the above findings suggest that potentially be used within S.
litura management programs. However, further work is required to determine the efficacy and
persistence under field conditions.
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