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Abstract 
Fenugreek, bitter gourd, chilli, lady’s finger, brinjal, tomato from germination to growth and cultivation of vegetables 
were noted. In the present study, by optimizing composition of vermicomposting with the addition of other components 
like soil, sand, vermicompost, cocopeat, soil: sand, soil: cocopeat, cocopeat: vermicompost, sand: vermicompost, soil: 
vermicompost: cocopeat, soil: sand: vermicompost: cocopeat and experimental treatments were conducted from 2021 
to 2022 to elucidate the effect of vermicompost along with different components and without addition only soil as 
control. The figure 5 GC-MS analysis for fenugreek control and figure 6 for optimized compost. Dimethyl phthalate, 1, 2-
Benzedicarboxylic acid and ethyl methyl ester, dimethyl phthalate, cholest-3, 5- diene and 2, 2- dimethoxybutane, 
dodecane, dimethyl phthalate, 1, 2-benzedicarboxylic acid and ethyl methyl ester, diethyl phthalate are 
phytocompounds of fenugreek. The positive effect by addition of optimized compost is most suitable for all vegetables 
except bitter gourd and brinjal. The Glutamic acid, Aspartic acid and Arginine this compound found in chilli sample.  
Different vegetables have different analysis but vitamin content from optimized composition and have high vitamin 
content. Thus, the result of optimized composition was suggested for cultivation of vegetables at home gardens to 
maintain healthy life. 
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The Corona global crisis was caused by a virus that 

infected billions of people worldwide and killed millions. With 

the panic from the COVID-19 coronavirus spreading, people 

are realizing that our food production systems aren’t as strong 

as they expected, and that unaware panic purchasing by a small 

quantity of the population can disturb the just-in-time food 

source limitations used almost universally in the modern world, 

even if there’s plenty of food to go round. Starting our own 

garden and growing our own food can be an empowering 

exercise in increasing self-belief. It became a challenge in 

COVID-19 condition to cultivate vegetables at our own gardens 

or farms. Now a days, by considering the population and the 

need of vegetables cultivation is abundant. Many people do 

agriculture business in India. In India, the agriculture plays an 

important role for economic development [25]. Plants need soil, 

light and water to grow. Fruit trees require a minimum of 6-8 

hours of direct sunlight. Using irrigation for regular watering 

and frequently feeding plants with fertilizer. First 

environmental conditions must trigger the seed to grow. The 

germination of most seeds and spores occurs in response to 

warmth and water. Fenugreek (Trigonella foenum-graecum L.), 

bitter gourd (Momordica charantia L.), chilli (Capsicum 

frutescens L.), lady’s finger (Abelmoschus esculentus (L.) 

Moench), brinjal (Solanum melongena L.), tomato (Solanum 

lycopersicum (L.) H. Karst) seeds used in seed germination. 

Any vegetable which flower and fruit such as chilli, brinjal, 

tomato, lady’s finger and Bitter gourd will need a minimum 

light. Fenugreek need a low light. Due to chemical fertilizer 

used the substances present may affect to the soil ecosystem as 

well as on plant productivity. We like to use vermicomposting 

because vermicomposting is an organic manure produced by 

earthworms fed pure cow dung. It can be used as fertilizer for 

production of crop [9]. The final product is used as plant growth 

regulator as it was rich in plant nutrients, odourless with 

moisture holding capacity. The vermicompost contain plant 

nutrient like N, P, K, Ca, Mg, Zn and Cu [39]. The agriculture 

productivity of plant increased in India [20]. The vegetables are 

the important source for human diet because they supply 

essential nutrients for human body. If vegetables are attacked 

by pests and diseases then they damage the quality of yield and 

residues of plant [8]. We like to use cocopeat because cocopeat 

is not only a natural, organic product, but also renewable one 

with a slightly. The “Eisenia fetida” and “Eisenia andrie” are 

the species most commonly used in vermicompost [9]. The 

importance of biologically active compounds or 

phytocompounds for the understanding therapeutic activities 
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[42]. Vermicompost can increase the fertility and they produce 

nutritive vegetables and fruit and also it is safe for human health 

[1]. The earthworm plays a role in the process of soil and 

organic matter [12]. Vermicomposting is the production of 

pathogen free fertilizer and also it protects environment because 

it used by waste raw material [57]. The vermicompost 

technology can enhance the quality of compost with good plant 

nutrients [1]. It is the most environmentally and eco-friendly 

safe nutritional and mineral supplement for organic crop 

production [9]. The vermicompost is the simple and stable 

organic product and peat like substance [12], [34], [37]. They 

are safe and nutritious for fruit and vegetables [39]. 

Vermicomposting can enhance the physical properties of soil 

and also soil health status [39]. The vermicompost have high 

holding water capacity and also low C: N ratio [12], [34], [39]. 

Vermicomposting is the aerobic process and also have 

nourishing organic fertilizer [23]. The macronutrients in 

vermicompost are the nitrogen, phosphorus and potassium and 

micronutrients in vermicompost are iron, copper, zinc and 

manganese [14]. Vegetables are the important source of 

medicines [18]. It is an important constituent for human health. 

The vegetables are important for human diet because they 

contain vitamins, carbohydrates and proteins [45]. After 

cultivation the GC-MS analysis of were done to analyze 

significant difference in amount of phytocompounds. The GC-

MS technology is a key platform because they are detected in 

plants and also in animal species [29]. It also chromatographic 

technique to calculate Rf value. The GC-MS data can be 

collected from good samples and they provide good information 

about biological samples [31]. The GC-MS analysis is the 

strong method because they identify the presence of 

phytocompounds in the parts of plant [42]. The Agricultural 

Health Study (AHS) reported that certain pesticide is the key 

factor of cancer risks in population of agriculture and these 

cancer risks are lip cancer, brain tumors, prostate cancers, 

lymphatic and hematopoietic cancers [28]. Many people use 

pesticide at their own risk and they died because of pesticide 

poisoning [17]. The normally seed germinate in 

vermicomposting take 5-8 days. The normally flowering in 

vermicomposting take 1.15 month. The normally seed 

germinate in cocopeat take 1-4 days. The normally flowering in 

cocopeat takes 4-7 days. The normally seed germinate in soil 

take 1-2 weeks. The normally flowering in soil takes 3 month 5 

days. Fenugreek (Trigonella foenum graecum L.) is an annual 

plant in the Fabaceae family, with leaves consisting of three 

small obovate to oblong leaflets [46-47]. It is cultivated 

worldwide as a semi a ride crop. This plant is used in many parts 

of the world especially in Bangladesh, Egypt, India and China, 

etc. [47]. The Rajasthan is the famous state of fenugreek 

production [46]. This state has largest cropped area. It is also 

used in traditional medicine. The phosphorus deficiency tends 

to low yield of legume crops on all types of compost [46]. Bitter 

gourd (Momordica charantia L.) grown mainly in tropical and 

subtropical places of Africa, Asia and America [55]. The 

growing states are Maharashtra, Gujarat, Rajasthan, Punjab, 

Tamil Nadu, Kerala, Karnataka, Andhra Pradesh, West Bengal, 

Odisha, Assam, Utter Pradesh and Bihar. It is a warmest season 

crop. It is generally grown in Southeast Asia, China, Africa and 

India [55]. The bitter gourd is used for medicine in India, Africa 

and China and this plant are also used to treat various cases like 

jaundice, pneumonia, piles, gout [32], [55]. Chilli (Capsicum 

frutescens L.) is the fruit of plants from the genus capsicum and 

members of the Solanaceae family. India is the largest producer 

and consumer and also exporters of chilli [50]. There are many 

varieties of chilli plants, some of which are the hottest peppers 

known. C. frutescens is a high source of vitamin C [27]. They 

contain zinc, manganese and also copper [27]. It is used as a 

principle ingredient various curries and chutneys and also used 

in vegetables, spices, condiments, sauces and pickles [50]. The 

hot pepper is a generally cultivated in India [50]. The absence 

of copper are the symptom of small growth of plant and 

development [27]. Tomato (Solanum lycopersicum (L.) H. 

Karst) one of the most important vegetable plants in the world. 

The tomato is originated from central and south America [43]. 

The tomato plant has many interesting features such as fleshy 

fruit, a sympodial shoot and compound leaves, which other 

model plants do not have. The major tomato growing countries 

are China, India, Italy, Egypt and USA. The tomato plant needs 

nitrogen, phosphorus and potassium nutrients. They need full 

sun, rich soil and warm temperatures. The China is the no-1 and 

India is the no-2 in total world production of tomato. They 

contain average quantity of minerals, vitamins and soluble 

sugar and organic acids [43]. The β carotene and ascorbic acid 

is the important source of tomato plant and also, they contain 

vitamin A, C and E and minerals [43], [49]. The vitamins and 

minerals are good for human body because they protect human 

body from diseases [49]. Okara plant are easy in growing and 

also a better nutritional value [13]. Okara is the annual and 

warmest season crop [19]. The vermicompost are grow the yield 

of Okra [36]. They provide vitamins such as vitamin C, A, B 

complex, calcium, potassium, iron and other minerals for 

human body [19]. Brinjal (Solanum melongena L.) is also 

known as “Guinea squash”, is a member of the nightshade 

family [2]. It belongs to Solanaceae family [22]. The brinjal is 

beneficial for human health because they have low in calories 

and minerals [2]. The plant is grown for its purple fruits that are 

usually baked, boiled or fried. The potassium, calcium, 

magnesium and iron and carbohydrates and fiber, phosphorus 

is the rich source of brinjal plant [2], [22]. Brinjal family 

contains 75 genera and 2000 species [22]. They are not 

considered as major crop except in Asia, where the plants are 

grown on a fairly wide scale in China, India and Japan. The 

brinjal juice of leaves are very beneficial for throat and stomach 

trouble for human [22]. These plants are alkaline in nature. 

Cocopeat is the natural and non-renewable resources [35]. The 

cocopeat have a better physical property and slow biodegrading 

and pore space [38]. The nitrogen, potassium, phosphorus and 

magnesium and zinc are the nutrients available in cocopeat. 

Mostly cocopeat are used in horticulture, germination of seeds 

and vegetable cultivation [35], [38]. It is made from coconut 

husk after the extraction of fiber and cocopeat have a high 

holding water capacity [4], [16]. It is unwanted material of the 

coconut industry [16]. The cocopeat is a light and it is a natural 

organic supplement. It is easy to use and free from 

phytopathogens and also, they contain nutrients like potassium, 

sodium and manganese [16]. The cocopeat pH is neutral. The 

nutrients in the soil are the important part can affect the growth 

of plants. The environmental factors contain biotic and abiotic 

factors. The soil type is the most important abiotic part affect 

the plant growth. The plant growth promoting microorganisms 

(PGPMs) are help to plant for absorb nutrients from soil [56]. 

Thus, the study has been carried out to evaluate the effect of 

vermicomposting and optimized fertilizer on seed germination, 

plant growth, contained of vitamin and average yield of 

vegetables. Overall, our study provides beneficial effects of 

optimized fertilizer for plant growth with active metabolites. 

 

MATERIALS AND METHODS 
 

Selecting a site for new garden bed 

Sample collection: Seeds were done from the market of 

Osmanabad (Maharashtra) India. The fenugreek (Trigonella   
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foenum-graecum L.), bitter gourd (Momordica charantia L.), 

chilli (Capsicum frutescens L.), lady’s finger (Abelmoschus 

esculentus (L.) Moench), brinjal (Solanum melongena L.), 

Tomato (Solanum lycopersicum (L.) H. Karst) seeds are used in 

home garden. The healthy seeds are screen from the collected 

package and sowed into soil with a different optimize condition. 

 

Preparation of soil: We using soil, sand, cocopeat, 

vermicompost, soil: sand, soil: cocopeat, cocopeat: 

vermicompost, sand: vermicompost, soil: vermicompost: 

cocopeat, soil: sand: vermicompost: cocopeat for sowing seed 

prepare garden soil accordingly used. Optimization of soil by 

using different composition as a trial. 

 

Sowing seed: Sow the seed at the right time of the year 

as per environmental conditions. The environmental conditions 

must trigger the seed to grow. The water activates special 

proteins called enzymes that begin the process of seed 

germination. 

 

Germination: Everyday observation to check 

germination time of seeds and provision water as per the need. 

After germination of seed every week measurement of height 

and phases of growing vegetables, flowering and fruiting, etc. 

In this experiment, fenugreek was collected from suitable from 

suitable optimized soil and shade dried and converted into 

powdered form for the further GC-MS analysis cold extraction 

were carried out to collect extract or sample for further analysis. 

In this study, we using three methods are as follow: 

 

Estimation of chilli by volumetric method 

The standard solution of 5 ml is pipette out in conical 

flask of 100 ml [41]. Then add 10ml of 4% oxalic acid and the 

content of the sample are titrate against the dye (V1ml) because 

they achieved pink end point for few minutes [41]. The sample 

of chilli (3 g) were extracted in 4% oxalic acid and the volume 

are make up to 100 ml and then centrifuge the sample [41]. The 

supernatant of 5 ml is pipette out. Then add 10ml of 4% oxalic 

acid and titrate against the dye (V2ml) [41]. The ascorbic acid 

formula as follow: 

Amount of ascorbic acid (mg/ 100g) = (0.5 mg ÷ V1) × (V2 ÷ 5 

ml) × (100 ml ÷ weight of sample) × 100 [41]. 

 

Thin layer chromatography 

Use a beaker or closed jar for thin layer chromatography 

[5]. Then, use pencil to mark the position of plate from starting 

line [10]. If the solvent is moving later 15 to 45 minutes nearly 

1cm then remove the developing chamber of thin layer 

chromatography and allow the solvent to evaporate with hot or 

cold air [5], [10]. Then, remove the plates and allow to dry with 

heat burner before visualization [10]. The colored spot of 

sample can be directly observed [5]. If the colored spot not 

directly observed then the sample spots can see in UV light on 

the plate [5]. The resulting ratio is also known as Rf value and 

the Rf formula are as follow [5]. 

Rf = Distance of centre of spot from starting point ÷ Distance 

of solvent front from starting point [5]. 

 

GC – MS analysis 

The analysis of fenugreek leaf extract using GC-MS 

technology connected with mass spectrometry [11]. The 

sample-1 is in the control of fenugreek and sample-2 is in the 

soil: sand: vermicompost: cocopeat. The bioactive 

phytocompound identified with therapeutic activities and it is 

shown in (Table 2-3). The source temperature of GC-MS 

technology is 250 °C [48]. The injection volume of sample-1 of 

control is 3.00mL HS and the injection volume of sample-2 of 

soil: sand: vermicompost: cocopeat is 3.00mL HS [18], [29]. 

The analyzed time of sample-1 in control is 2:33:01 and the 

analyzed time of sample-2 in soil: sand: vermicompost: 

cocopeat is 3:29:42 [48]. The mass spectrum of identified 

phytocompounds conducted with NIST17 library database and 

it is shown in (Fig 5-6) [11], [29]. 

 

Preparation of extract 

The grown and cultivated whole plant extract of 

fenugreek in soil and soil: sand: cocopeat: vermicompost was 

collected from home garden and crushed to liquid then this 

liquid dried in plate of both sample of fenugreek with using 

alcohol [18]. Then, the whole plant powder form of fenugreek 

was transferred to capillary column and then it is processed with 

methanol [29]. Then, it is kept in cool place for 48 hours [29]. 

 

RESULTS AND DISCUSSION 
 

The (Fig 1) shows the Trigonella foenum graceum, 

Momordica charantia, Capsicum frutescens, Abelmoschus 

esculentus, Solanum melongena, Solanum lycopersicum. We 

used this plant seeds for seed germination in home gardern. The 

fenugreek (Trigonella foenum graceum) seeds are successfully 

germinated in all compost (Table 4) [30]. In our result, the bitter 

gourd (Momoordica charantia) seeds are not sucessfully 

germinated in soil but this seeds are germinate in soil: sand: 

vermicompost: cocopeat compost (Table 5) [30]. In our result, 

chilli (Capsicum frutescens) seeds are sucessfully germinated 

in all compost except cocopeat and soil: sand (Table 4) [30]. In 

our result, the lady finger (Ablemoschus esculentus), brinjal 

(Solanum melongena) and tomato (Solanum lycopersicum) 

seeds are suceesfully germinated in compost (Table 5) [30]. 

 

 

Fig 1 A. Trigonella foenum graceum, B. Momordica charantia, C. 
Capsicum frutescens, D. Abelmoschus esculentus, E. Solanum 

melongena, F. Solanum lycopersicum 
 

The (Fig 2) shows the fenugreek plant are well grown 

and leaves are fleshy. The environmental conditions are suitable 

for fenugreek in soil, sand, cocopeat, vermicompost, soil: sand, 

soil: vermicompost: cocopeat and soil: sand: vermicompost: 

cocopeat. In our observation, the total 9 phytocompounds are 

well detected with therapeutic activities through GC-MS 

analysis (Table 2-3) [42]. In our result, the fenugreek plant have 

good medicinal phytocompounds like antidiabetic, anti-

inflammatory, antifungal, hair growth stimulant, etc. [21], [42].  

In our observation, the vermicompost with added to soil, sand 

and cocopeat show growth of the fenugreek plant increases 

[51]. In our result, the soil, sand, cocopeat, vermicompost, soil: 

sand, soil: vermicompost: cocopeat and soil: sand: 

vermicompost: cocopeat compost and seed germination show 

the positive results on fenugreek plant [54]. 
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Fig 2 A. Soil, B. Sand, C. Cocopeat, D. Vermicompost, E. Soil: Sand, 
F. Soil: Vermicompost: Cocopeat, G. Soil: Sand: Vermicompost: 

Cocopeat 

 Fig 3 A. Soil, B. Sand, C. Vermicompost, D. Soil: Cocopeat, E. 
Cocopeat: Vermicompost, F. Soil: Vermicompost: Cocopeat, G. 

Soil: Sand: Vermicompost: Cocopeat 

The (Fig 3) shows the chilli plant are well grown and the 

leaves are fleshy. The environmental conditions are suitable for 

chilli in soil, sand, vermicompost, soil: cocopeat, cocopeat: 

vermicompost, soil: vermicompost: cocopeat and soil: sand: 

vermicompost: cocopeat.  In our observation, the glutamic acid, 

aspargin and ascorbic acid are found in chilli using thin layer 

chromatography (Table 6). In our observation, vermicompost is 

the beneficial compost with added to soil, sand and cocopeat 

because it helps the growth and yield of chilli plant [62]. In our 

result, the chilli plants give good results as compared to 

fenugreek, bitter gourd, lady’s finger, tomato and brinjal but 

fenugreek, lady’s finger and tomato plants also give good 

results except bitter gourd and brinjal plant [44]. 

The (Fig 4) shows the Momordica charantia, 

Abelmoschus esculentus and Solanum melongena, Solanum 

lycopersicum. In our observation, the total quantity of lady 

finger in soil: sand: vermicompost: cocopeat (12gm) is higher 

than as compared to control (6gm) (Table 5) [53]. The total 

quantity of tomato in soil: sand: vermicompost: cocopeat 

(1984gm) is greatest and it is significantly greater than control 

(36gm) (Table 5) [60]. In our result, soil: sand: vermicompost: 

cocopeat is most suitable for lady’s finger and tomato fruit 

except bitter gourd and brinjal fruit. 

 

 

 

Fig 4 A. Momordica charantia, B. Abelmoschus esculentus, C. 
Solanum melongena, D. Solanum lycopersicum 

 

   

Fig 5 GC-MS analysis in of fenugreek plant in control  
Fig 6 GC-MS analysis of fenugreek plant in soil: sand: 

vermicompost: cocopeat 

The (Fig 5) shows the dimethyl phthalate, 1, 2 - 

Benzenedicarboxylic acid and Ethyl methyl ester, Diethyl 

phthalate and Cholest 3, 5 diene phytocompounds identified in 

control of fenugreek and Fig.6. Shows the 2, 2-

Dimethoxybutane, Dodecane, Dimethyl Phthalate, 1, 2- 

Benzenedicarboxylic acid and Ethyl methyl ester, Diethyl 

phthalate phytocompounds identified in soil: sand: 

vermicompost: cocopeat of fenugreek. The Dimethyl phthalate 

is a phthalate ester, a diester and a methyl ester and it is simple 

compound of phthalate acid esters (PAEs) class. The dimethyl 

phthalate (PAEs) is present in vegetable soil is greater than 

agricultural soil [63]. The 1, 2- Benzenedicarboxylic acid is a 

phthalic acid and the compound nature of 1, 2- 

Benzenedicarboxylic acid is plastilizer compound and the 1, 2- 

Benzenedicarboxylic acid have anti-inflammatory and 

antiseborrheic activity [7], [18]. The Ethyl methyl ester is a 

chemical compound. The Diethyl phthalate is a phthalate ester 

and it is made from phenols and flavonoids substance and it is 

used for medicine of different diseases [33]. The Diethyl 

phthalate have antimicrobial and antibacterial activity and they 

are found to their many therapeutic activities like anti-

inflammatory, anticancer, etc. [33]. The Cholest 3, 5 diene is a 
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cholestanoid. The 2, 2- Dimethoxybutane is chemical 

compound and it is the alkoxy derivatives of alkane and also 

have antidermatophytic activity [26].  The Dodecane is a 

straight – chain alkane with 12 carbon atoms. 

 
Table 1 Height of the plants 

Seeds 
Germination days Height (After 15 days) Lab to land (After 15 days) Next 15 days Next 15 days Next 15 days 

Fenugreek 
Bitter 

gourd 
Chilli Fenugreek 

Bitter 

gourd 
Chilli Fenugreek 

Bitter 

gourd 
Chilli 

Bitter 

gourd 
Chilli 

Bitter 

gourd 
Chilli 

Bitter 

gourd 
Chilli 

Soil 9 - 14 4.11±0.37 - 1.8375±0.
78 

5.0625±0.27 - 1.33±0.
30 

- 5.1±11.
34 

- 11±7.37
5 

- 14±38.
8 
 

Sand 7 - 13 3.94±1.80 - 1.66±0.38 2±3.16 - 0.716±0

.05 

- 6.25±6.

8125 

- 11.4±1.

54 

- 13±15.

6 
 

Cocopeat 4 - - 3±0.625 - - 1.33±1.38 - - - - - - - - 
 

Vermicompost 6 - 10 3.8571±0.05 - 2.75±0.5 - - 2.6875±
0.74 

- 6.916±3
.3680 

- 8.375±7
.609375 

- 9.75±5.
1875 

 

Soil: Sand 6 - - 4.1875±0.55 - - 4.25±1.56 - - - - - - - - 
 

Soil: Cocopeat 6 - 13 4.4375±0.77 - 2.7±0.41 - - - - - - - - - 
 

Cocopeat: Vermicompost 4 - 11 4.33±0.5 - 2.375±0.5

4 

- - 2.6875±

0.24 

- 4.7857±

0.8469 

- 10.083±

7.53472 

- 17.667

±11.22 
 

Sand: Vermicompost 6 - 11 3.8±1.66 - - - - - - - - - - - 
 

Soil: Vermicompost: Cocopeat 6 - 14 4.38±0.37 - - 5.125±0.54 - - - - - - - - 
 

Soil: Sand: Vermicompost: 

Cocopeat 

4 10 13 3.44±1.41 5.33±

1.55 

- 3.625±0.92 14.16

± 1.38 
 

- 38±0 - 97±0 - 100±0 - 

 

The (Table 1) shows the height of fenugreek, bitter gourd 

and chilli. We using standard deviation calculator to calculate 

the height of plant. We measured height of fenugreek, bitter 

gourd and chilli after 15 days. The germination day of 

fenugreek in soil is 9th day and chilli are 14th day. In soil, the 

fenugreek height is 4.11±0.37 because nine plant height are 

calculated by nine (Total number of plants) and chilli height is 

1.8375±0.78 because eight plant height are calculated by eight. 

In lab to land the fenugreek height is 5.0625±0.27 because eight 

plant height are calculated by eight and chilli height is 14±38.8 

because the five-plant height is calculated by five. The 

germination day of fenugreek in sand is 7th day and chilli are 

13th day. In sand, the fenugreek height is 3.94±1.80 because the 

nine-plant height are calculated by nine and chilli height is 

1.66±0.38 because six plant height are calculated by six. In lab 

to land the fenugreek height is 2±3.16 because three plant 

height is calculated by three and chilli height is 13±15.6 

because the five-plant height are calculated by five. The 

germination day of fenugreek in cocopeat is 4th day and chilli 

are not germinated. The germination day of fenugreek in 

vermicompost is 6th day and chilli are 10th day. In 

vermicompost, the fenugreek height is 3.8571±0.05 because 

seven plant height are calculated by seven and chilli height is 

2.75±0.5 because eight plant height are calculated by eight. The 

germination day of fenugreek in soil: sand is 6th day and chilli 

are no germinated. The germination day of fenugreek in soil: 

cocopeat is 6th day and chilli are 13th day. In soil: cocopeat, the 

fenugreek height is 4.4375±0.55 because eight plant height are 

calculated by eight and chilli height is 2.7±0.41 because ten 

plant height are calculated by ten. The germination day of 

fenugreek in cocopeat: vermicompost is 4th day and chilli are 

11th day. In cocopeat: vermicompost, fenugreek height is 

4.33±0.5 because nine plant height are calculated by nine and 

chilli height is 2.375±0.54 because eight plant height are 

calculated by eight. The germination day of fenugreek in sand: 

vermicompost is 6th day and chilli are 11th day. The germination 

day of fenugreek in soil: vermicompost: cocopeat is 6th day and 

chilli are 14th day. The germination day of fenugreek in soil: 

sand: vermicompost: cocopeat is 4th day and bitter gourd is 10th 

day and chilli are 13th day. In soil: sand: vermicompost: 

cocopeat, the fenugreek height is 3.44±1.41 because nine plant 

height are calculated by nine and bitter gourd height is 

5.33±1.55 because three plant height are calculated by three. In 

lab to land the fenugreek height is 3.625±0.92 because four 

plant height are calculated by four and bitter gourd height is 

100±0 because three plant height are calculated by three. In our 

observation, the bitter gourd is only germinated in soil: sand: 

vermicompost: cocopeat. The cocopeat and soil: sand is not 

suitable for chilli. In our observation, the highest fenugreek 

plant height detected in soil and the lowest fenugreek plant 

height detected in cocopeat [3]. The highest bitter gourd plant 

height is detected in soil: sand: vermicompost: cocopeat only 

[61]. The highest chilli plant height detected in cocopeat: 

vermicompost and lowest chilli plant height detected in 

vermicompost [58]. 

The (Table 2-3) shows the presence of Dimethyl 

phthalate, 1, 2-Benzedicarboxylic acid and Ethyl methyl ester, 

Dimethyl phthalate, Cholest-3, 5- diene are these 

phytocompounds found in control and 2, 2- Dimethoxybutane, 

Dodecane, Dimethyl phthalate, 1, 2-Benzedicarboxylic acid 

and Ethyl methyl ester, Diethyl phthalate are these 

phytocompounds found in soil: sand: vermicompost: cocopeat 

of fenugreek and their results are shown in (Table 2) [12]. The 

detection of phytocompounds is depend on molecular weight 

and conical smile of each compound as compared to the 

NIST17 library of database and the information of therapeutic 

activities of phytocompound is done from Pubchem and it is 

shown in (Table 2-3) [12]. The conical smile is present below 

every phytocompound. Pa is the probability to be active 

estimates the chance that studied compound is belonging to the 

sub-class of active compounds. Pi is the probability to be 

inactive estimates the chance that the studied compound is 

belonging to the sub-class of inactive compounds. These 

phytocompounds broadly belong to 4-5 types of compounds 

such as Dimethyl phthalate, 1, 2-Benzedicarboxylic acid, 

Cholest-3, 5- diene, Ethyl methyl ester, etc. [42]. Present, the 

GC-MS studies of Fenugreek (Trigonella foenum graceum) 9 

defined phytocompounds which have been identified for 

specific therapeutic activities [42]. The present study with, 

Fenugreek (Trigonella foenum graceum), described highest 

phytocompounds are used as a part of treatments to promote 

therapeutic activities like antidiabetic, antiseborrheic, 

antieczematic, antifungal, anti-inflammatory, hair growth 

stimulant etc. [21], [42]. 
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Table 2 GC-MS identified phytocompounds of control and optimized compost grown plants 

Phytocompounds 
Mil 

Ogp 

No. of H 

bond 

donor 

No. of 

H bond 

acceptor 

Molecular 

weight 

Rotatable 

bond 

count 

Pa Pi Therapeutic activity 

Dimethyl phthalate, 2-

propionyloxybenzoic acid, 2-

propanoyloxybenzoic acid, 

Salicyclic acid, propionate 

CCC(=O)OC1=CC=CC=C1C(

=O)O 

1.7 1 4 194 4 0.892 

0.897 

 

0.810 

0.797 

0.786 

0.582 

0.005 

0.007 

 

0.004 

0.005 

0.022 

0.007 

Antiseborrheic activity 

Testosterone-17β-Dihydrogenase 

{NADP+} inhibitor 

Fatty-Acyl-COA synthase inhibitor 

Lipoprotein lipase inhibitor 

Antieczematic activity 

Antidiabetic activity 

1,2-Benzenedicarboxylic acid, 

Ethyl methyl ester , Ethyl 2-

acetoxybenzoate, Ethyl 

acetylsalicyclate, Ethyl o-

acetylsalicyclate, Ethyl 2-

acetyloxybenzoate CCOC(= 

O)OC1=CC=CC=C1C(=O)O 

1.6 0 4 208 5 0.936 

0.914 

0.865 

0.754 

0.740 

0.738 

0.688 

0.003 

0.003 

0.004 

0.010 

0.009 

0.013 

0.050 

Antiseborrheic activity 

Antipyretic activity 

Membrane permeability inhibitor 

Antiinflammatory activity 

Lipoprotein lipase inhibitor 

Prostaglandin-E2-9-reductase inhibitor 

Antieczematic activity 

Diethyl phthalate, 1,4- 

phenylene dipropionate, 1,4-

dipropionyloxybenzene, 1, 4-

phenylene dipropanoate 

CCC(=O)OC1=CC=C(C=C1)

OC(=O)CC 

2.4 0 4 222 6 0.913 

0.874 

0.863 

0.852 

0.693 

0.664 

0.607 

0.520 

0.004 

0.006 

0.012 

0.004 

0.048 

0.022 

0.019 

0.006 

Antiseborrheic activity 

Sugar phosphate inhibitor 

Testosterone 

Dextranase inhibitor 

Antieczematic activity 

JAK2 expression inhibitor 

Alopecia treatment 

Urotoxicity activity 

Cholest-3,5-diene, Cholest 

erilene, 3,5-cholestadiene, 

Cholesterylene 

CC(C)CCCC(C)C1CCC2C1(C

CC3C2CC=C4C3(CCC=C4)C)

C 

9.8 0 0 368 5 0.788 

0.781 

0.681 

0.582 

0.509 

0.490 

0.479 

0.287 

0.010 

0.030 

0.009 

0.098 

0.046 

0.011 

0.034 

0.004 

Prostag 

Testosterone activity 

Dermatologic activity 

Membrane permeability inhibitor 

Lipoprotein lipase inhibitor 

Wound healing agent 

Antifungal activity 

Hair growth stimulant 

Table 3 GC-MS identified in soil: sand: vermicompost: cocopeat and optimized compost of grown plants 

Phytocompounds 

Mil 

Ogp 

No. of H 

bond 

donor 

No. of H 

bond 

acceptor 

Molecular 

weight 

Rotatable 

bond 

count 

Pa Pi 

Therapeutic activity 

2,2-Dimethoxybutane, 

Hexanediol, Hexane-1,1-diol, 

Hexandiol CCCCCC(O)O 

1.4 2 2 118 4 0.953 

0.782 

0.738 

0.720 

0.615 

0.002 

0.009 

0.009 

0.005 

0.010 

Sugar phosphatase inhibitor 

Antieczematic activity 

Lipoprotein lipase inhibitor 

N-acetylgucosaminyl transferase inhibitor 

Antipruatic activity 

Dodecane,n-dodecane, 

Dihexyl, Bihexyl 

CCCCCCCCCCCC 

6.1 0 0 170 9 0.954 

0.914 

0.907 

0.895 

0.857 

0.804 

0.769 

0.002 

0.005 

0.003 

0.005 

0.009 

0.005 

0.004 

Sugar phosphatase inhibitor 

Testosterone 

Dextranase inhibitor 

Antieczematic activity 

Antiseborrheic activity 

Lipoprotein lipase inhibitor 

Steroid N-acetylglucosaminyl 

Dimethyl phthalate, 2-

propionyloxybenzoic acid, 2-

propanoyloxybenzoic acid, 

Salicyclic acid, Propionate 

COC1=C(C=CC(=C1)C=CC(=

O)O)O 

1.7 1 4 194 4 0.892 

0.897 

 

0.810 

0.797 

0.786 

0.582 

0.005 

0.007 

 

0.004 

0.005 

0.022 

0.007 

Antiseborrheic activity 

Testosterone-17β-Dihydrogenase 

{NADP+} inhibitor 

Fatty-Acyl-COA synthase inhibitor 

Lipoprotein lipase inhibitor 

Antieczematic activity 

Antidiabetic activity 

1,2-Benzenedicarboxylic acid, 

Ethyl methyl ester, Ethyl 2- 

acetooxybenzonate, Ethyl 

acetyl salicyclate, Ethyl o- 

acetylsalicyclate, Ethyl 2- 

acetyloxybenzonate 

CCOC(=O)C1=CC=CC=C1O

C(=O)C 

1.6 0 4 208 5 0.936 

0.914 

0.865 

0.754 

0.740 

0.738 

0.688 

0.488 

0.388 

0.003 

0.003 

0.004 

0.010 

0.009 

0.013 

0.050 

0.025 

0.052 

Antiseborrheic activity 

Antipyretic activity 

Membrane permality inhibitor 

Antiinflammatory activity 

Lipoprotein lipase inhibitor 

Prostaglandin-E2-9-reductase inhibitor 

Antieczematic activity 

Antipsoriatic activity 

Antifungal activity 

Diethyl phthalate, 1,4- 

phenylene, Dipropionate, 1,4- 

dipropionyl oxybenzene, 1,4-

phenylene dipropanoate 

CCC(=O)OC1=CC=C(C=C1)

OC(=O)CC 

2.4 0 4 222 6 0.913 

0.874 

0.863 

0.852 

0.693 

0.664 

0.607 

0.520 

0.004 

0.006 

0.012 

0.004 

0.048 

0.022 

0.019 

0.006 

Antiseborrheic activity 

Sugar phosphate inhibitor 

Testosterone 

Dextranase inhibitor 

Antieczematic activity 

JAK2 expression inhibitor 

Alopecia treatment 

Urotoxicity activity 
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Table 4 Germination, flowering and fruiting days, survival rate of fenugreek and chilli 

Seed sow 
Germination days Flowering days Fruiting days 

Total days required 

to cultivated 
Survival rate Total quantity 

Fenugreek Chilli Fenugreek Chilli Fenugreek Chilli Fenugreek Chilli Fenugreek Chilli Fenugreek Chilli 

Soil 9 14 30 59 - 17 39 90 67.5 140 - 168gm 

Sand 7 13 32 80 - 14 39 107 140 112 - 72gm 

Cocopeat 4 - 35 - - - 39 - 126.6 - - - 

Vermicompost 6 10 33 80 - 17 39 107 300 126.6 - 96gm 

Soil: Sand 6 - 33 - - - 39 - 60 - - - 

Soil: Cocopeat 6 13 33 77 - 17 39 107 20 280 - 150gm 

Cocopeat: Vermicompost 4 11 35 79 - 17 39 107 20 110 - 144gm 

Sand: Vermicompost 6 11 33 - - - 39 - 20 20 - - 

Soil: Vermicompost: 

Cocopeat 
6 14 33 75 - 17 39 106 110 120 - 36gm 

Soil: Sand: Vermicompost: 

Cocopeat 
4 13 35 69 - 18 39 100 110 100 - 12gm 

 

Table 5 Germination, flowering and fruiting days, survival rate of bitter gourd, lady’s finger, brinjal and tomato 

Seed sow 

Germination 

days 
Flowering days Fruiting days 

Total days required 

to cultivated 
Survival rate Total Quantity 

Soil 

Soil: sand: 

Vermi- 

compost 

: cocopeat 

Soil 

Soil: sand: 

Vermi- 

compost 

: cocopeat 

Soil 

Soil: sand: 

Vermi- 

compost 

: cocopeat 

Soil 

Soil: sand: 

Vermi- 

compost 

: cocopeat 

Soil 

Soil: sand: 

Vermi- 

compost 

: cocopeat 

Soil 

Soil: sand: 

Vermi- 

compost 

: cocopeat 

Bitter 

gourd 
- 10 - 40 - 30 - 80 - - - - 

Lady’s 

finger 
7 6 46 45 12 14 65 65 20 65 6gm 12gm 

Brinjal 7 11 92 92 21 28 120 131 20 - 130gm - 

Tomato 10 5 42 47 79 57 131 109 20 111.42 36gm 1984gm 

The (Table 4-5) shows the germination days, flowering 

days, fruiting days, total days, total survival rate and total 

quantity of fenugreek, bitter gourd, chilli, lady’s finger, brinjal 

and tomato. The germination day of fenugreek in soil is 9th day 

and chilli is 14th day. The flowering day of fenugreek is 30 and 

chilli is 59 after 17 days fruiting of chilli. The total days of 

fenugreek is 1 month 9 days and chilli are 3 months. The 

survival rate of fenugreek is 67.5 and chilli is 140 and total 

quantity of chilli is 168gm. The germination day of fenugreek 

in sand is 7th day and chilli are 13th day. The flowering day of 

fenugreek is 32 and chilli is 80 after 14 days fruiting of chilli. 

The total days of fenugreek is 1 month 9 days and chilli is 3 

month 17 days. The survival rate of fenugreek is 140 and chilli 

is 112 and total quantity of chilli is 72gm. The germination day 

of fenugreek in cocopeat is 4th day and chilli is not germinated. 

The flowering day of fenugreek is 35. The total days of 

fenugreek is 2 month 9 days. The survival rate of fenugreek is 

126.6. The germination day of vermicompost is 6th day and 

chilli is 10th day. The flowering day of fenugreek is 33 and chilli 

is 80 after 17 days fruiting of chilli. The survival rate of 

fenugreek is 300 and chilli is 126.6 and total quantity of chilli 

is 96gm. The germination day of fenugreek in soil: sand is 6th 

day and chilli is not germinated. The flowering days of 

fenugreek is 33. The total days of fenugreek is 2 month 9 days. 

The survival rate of fenugreek is 60. The germination day of 

fenugreek in soil: cocopeat is 6th day and chilli is 13th day. The 

flowering days of fenugreek is 33 and 77 after 17 days fruiting 

of chilli. The total days of fenugreek is 1 month 9 days and chilli 

is 3 month 17 days. The survival rate of fenugreek is 20 and 

chilli is 280 and total quantity of chilli is 150gm. The 

germination day of fenugreek in cocopeat: vermicompost is 4th 

day and chilli is 11th day. The flowering days of fenugreek is 35 

and chilli is 79 after 17 days fruiting of chilli. The total days of 

fenugreek is 1 month 9 days and chilli is 3 month 17 days. The 

survival rate of fenugreek is 20 and chilli is 110 and total 

quantity of chilli is 144gm. The germination day of fenugreek 

in sand: vermicompost is 6th day and chilli is 11th day. The 

flowering day of fenugreek is 33. The total days of fenugreek is 

1 month 9 days. The survival rate of fenugreek is 20 and chilli 

is 20. The germination day of fenugreek in soil: vermicompost: 

cocopeat is 6th day and chilli is 14th day. The flowering day of 

fenugreek is 33 and chilli is 75 after 17 days fruiting of chilli. 

The total days of fenugreek is 1 month 9 days and chilli is 3 

month 16 days. The survival rate of fenugreek is 110 and chilli 

is 120 and total quantity of chilli is 36gm. The germination day 

of fenugreek in soil: sand: vermicompost: cocopeat is 4th day 

and chilli is 13th day. The flowering day of fenugreek is 35 and 

chilli is 69 after 18 days fruiting of chilli. The total days of 

fenugreek is 1 month 9 days and chilli is 3 month 10 days. The 

survival rate of fenugreek is 110 and chilli is 100 and total 

quantity of chilli is 12gm. In our observation, the highest 

flowering days of fenugreek (35 days) are found in cocopeat 

and in cocopeat: vermicompost (35 days) and soil: sand: 

vermicompost: cocopeat (35 days) compost and lowest 

flowering days of fenugreek (30 days) are found in soil compost 

[3]. In our observation, the early flowering days of chilli (59 

days) in soil and the late flowering days of chilli (80 days) in 

sand and vermicompost. The highest fruiting days of chilli 

(After flowering-18 days) are observed in soil: sand: 

vermicompost: cocopeat and the lowest fruiting days of chilli 

(After flowering-14 days) in sand compost. The highest total 

quantity of chilli (168gm) is observed in soil [59]. The 

germination day of bitter gourd in soil is not germinated and in 

soil: sand: vermicompost: cocopeat is 10th day. The flowering 

day of bitter gourd is 40 after 30 days fruiting of bitter gourd. 

The total days of bitter gourd is 2 month 20 days. The survival 

rate of bitter gourd is zero. In our observation, the highest 

flowering days of bitter gourd in soil: sand: vermicompost: 

cocopeat only. The germination day of lady’s finger in soil is 

7th day and in soil: sand: vermicompost: cocopeat is 6th day. The 

flowering day of lady’s finger in soil is 46 after 12 days fruiting 

of lady’s finger and in soil: sand: vermicompost: cocopeat is 45 

after 14 days of fruiting of lady’s finger. The total days of lady’s 

finger in soil and soil: sand: vermicompost: cocopeat 2 month 
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5 days. The survival rate of lady’s finger in soil is 20 and in soil: 

sand: vermicompost: cocopeat is 65 and total quantity in soil is 

6gm and in soil: sand: vermicompost: cocopeat is 12gm. In our 

observation, the highest flowering days of lady’s finger (46 

days) are observed in soil and the lowest flowering days of 

lady’s finger (45 days) are observed in soil: sand: 

vermicompost: cocopeat [52]. In our observation, the early 

fruiting days of lady’s finger (12 days) in soil and the late 

fruiting days of lady’s finger (14 days) in soil: sand: 

vermicompost: cocopeat. The highest total quantity of lady’s 

finger (12gm) in soil: sand: vermicompost: cocopeat (40). The 

germination day of brinjal in soil is 7th day and in soil: sand: 

vermicompost: cocopeat is 11th day. The flowering day of 

brinjal in soil is 92 after 21 days fruiting of brinjal and in soil: 

sand: vermicompost: cocopeat is 92 after 28 days fruiting of 

brinjal. The total days of brinjal in soil is 4 month and in soil: 

sand: vermicompost: cocopeat is 4 month 11 days. The survival 

rate of brinjal in soil is 20 and total quantity of brinjal in soil is 

130gm. In our observation, the flowering days of brinjal (92 

days) are observed similar in both composts. In our observation, 

the highest fruiting days of brinjal (After flowering-28 days) 

and lowest fruiting days of brinjal (After flowering-21 days) in 

soil [40]. The highest total quantity of fruit of brinjal (130gm) 

are observed in soil [15]. The germination day of tomato in soil 

is 10th day and in soil: sand: vermicompost: cocopeat is 5th day. 

The flowering days of tomato in soil is 42 after 79 days fruiting 

of tomato and in soil: sand: vermicompost: cocopeat is 47 after 

57 days fruiting of tomato. The total days of tomato in soil is 4 

month 11 days and in soil: sand: vermicompost: cocopeat is 3 

month 19 days. The survival rate of tomato in soil is 20 and in 

soil: sand: vermicompost: cocopeat is 111.42 and total quantity 

of tomato in soil is 36gm and in soil: sand: vermicompost: 

cocopeat is 1984gm. In our observation, the highest flowering 

days of tomato (47 days) are observed in soil: sand: 

vermicompost: cocopeat and the lowest flowering days of 

tomato (42 days) are observed in soil. The highest fruiting days 

of tomato (After flowering-79days) are observed in soil and the 

lowest fruiting days of tomato (After flowering-57 days) are 

observed in soil: sand: vermicompost: cocopeat. In our 

observation, the highest total quantity of tomato (1984gm) is 

found in soil: sand: vermicompost: cocopeat and the lowest 

total quantity of tomato (36gm) are found in soil [24].  In our 

observation, no germination of chilli in cocopeat and soil: sand. 

The (Table 5) shows the bitter gourd is germinated in soil: sand: 

vermicompost: cocopeat but not in soil. The (Table 4) shows 

the all compost are suitable for fenugreek. In our observation, 

the survival rate of fenugreek in vermicompost is higher than 

chilli and survival rate of chilli in soil: cocopeat is higher than 

fenugreek. In our result, the survival rate of bitter gourd and 

brinjal in soil is zero because their result is negative. The 

greatest survival rate is found in vermicompost of fenugreek 

and soil: cocopeat of chilli and soil: sand: vermicompost: 

cocopeat of lady’s finger and tomato [38]. The soil: sand: 

vermicompost: cocopeat compost are suitable for lady’s finger 

and tomato. The soil: cocopeat is most suitable compost for 

chilli because the survival rate of soil: cocopeat is higher than 

other compost and vermicompost is most suitable compost for 

fenugreek because the survival rate of vermicompost is higher 

than other compost. The soil: sand: vermicompost: cocopeat 

compost is suitable for bitter gourd and brinjal plant but not 

suitable for bitter gourd and brinjal fruits. 

The (Fig 7) shows the bitter gourd result is negative 

because there is yellowish colour pigmentation so it does not 

show more favorability with this optimized compost and need 

to screen out further. Brinjal result is also negative because 

there is not sufficient nutrient provide to brinjal. The soil: sand: 

vermicompost: cocopeat composition are suitable for plant but 

not suitable for fruit. 

 

 

 

Fig 7 A. Bitter gourd, B.  Brinjal 

 
Table 6 RF value of chilli analysis 

Sample-chilli 

RF Value 

Standard value 

of control 

Standard value of 

chilli sample 

Glutamic acid 0.29 0.32 

Aspartic acid 0.20 0.25 

Arginine 0.18 0.22 

 

The (Table 6) shows the sample of chilli in control by 

using thin layer chromatography. The thin layer 

chromatography is a useful technique for the separation and 

identification of compounds in the sample [5], [41]. The thin 

layer chromatography includes rapid balance among stationary 

and mobile phase [10]. The thin layer chromatography is low 

price, instant method [5], [10]. Thin layer chromatography is 

used to help find out purity of compound [5]. The adsorbent 

layer is called stationary phase [10]. In our observation, the 

standard value of control is 0.18 to 0.29 and the standard value 

of chilli sample are 0.22 to 0.32. In our result, the thin layer 

chromatography, the standard value of chilli sample is 

increased to lower standard value of control [10]. 

 

CONCLUSION 
 

In the present study, fenugreek is antidiabetic, 

antiseborrheic, antieczemematic, antifungal anti-inflammatory 

and hair growth stimulant activity. Dimethyl phthalate, 1, 2-

Benzedicarboxylic acid and Ethyl methyl ester, Dimethyl 

phthalate, Cholest-3, 5- diene are these phytocompounds found 

in control and 2, 2- Dimethoxybutane, Dodecane, Dimethyl 

phthalate, 1, 2-Benzedicarboxylic acid and Ethyl methyl ester, 

Diethyl phthalate are these phytocompounds found in soil: 

sand: vermicompost: cocopeat of fenugreek. Glutamic acid, 

aspartic acid and arginine these compounds are found in chilli 

sample. The GC-MS method is useful for detection of 

phytocompounds of fenugreek and thin layer chromatography 

is useful method for detection of compounds in chilli. Bitter 

gourd result is negative because there is yellowish colour 

pigmentation so it does not show more favourability with this 

optimized compost and need to screen out further. Brinjal result 

is also negative because there is not sufficient nutrient provide 

to brinjal. The Vermicompost is the most suitable compost for 

fenugreek because the survival rate of vermicompost is higher 

than other compost. The soil: cocopeat is the most suitable 

compost for chilli because the survival rate of soil: cocopeat is 

higher than other compost. The soil: sand: vermicompost: 
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cocopeat compost are suitable for lady’s finger and tomato. The 

soil: sand: vermicompost: cocopeat compost is suitable for 

bitter gourd and brinjal plant but not suitable for bitter gourd 

and brinjal fruits. 
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