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ABSTRACT

According to a literature review, the growth-promoting hormones auxines, gibberlines, cytokinins, and indole
acetic acid are very crucial. The impact of heterocyclic compounds and chalcone derivatives on seed germination,
or the lengthening of roots and shoots, and subsequently crop yields, was demonstrated by a number of
researchers. We therefore made the decision to investigate a few novel chalcone derivatives on crop plants viz.
Trigonella foenum-graecum (Fenugreek), Vigna aconitifolia (Mataki), Vigna unguiculata (Cowpea), Cicer
arietinum (Chick pea) with special reference to their growth promoting impact.
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INTRODUCTION

Most commonly, pharmaceuticals, agrochemicals, and
medicinal goods use heterocycles. Heterocycles have
demonstrated significant biological effects, including
antibacterial, antifungal, anti-inflammatory, antiviral,
anticancer, anticonvulsant, anthelmintic, antihistamine,
and antidepressant properties. Chalcone is a member of
the flavonoid family, which is one of the main categories
of naturally occurring heterocyclic compounds. It is also
a significant precursor to many heterocyclic nuclei.
Literature survey demonstrated various biological
activity.#34 of chalcone derivatives!®®"#910112 gch
as anticancer agent™®¥ antimicrobial activity*>'®*"]
antioxidant  activity™®* antiviral  activity
pharmacological activity?®??! anti-diabetic activity
etc.

[20]
[23]

Micronutrients that are beneficial for crop yield and
vegetative development have been shown in several
experiments to have growth-promoting effects.!***! Most
widely available substances that promote plant growth
are heterocycles. The impact of heterocyclic compounds
and chalcone derivatives on seed germination, or the
lengthening of roots and shoots, and subsequently crop
yields, was demonstrated by a number of researchers.

A crop is what is produced when many plants of the
same kind are grown in one location. The majority of
agricultural products are grown for human consumption
or as animal feed. The amount of seeds or grains that are
generated from a specific land plot is known as the crop
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yield. Understanding food security, or the capacity to
produce enough food to satisfy human needs in the near
future, requires being able to estimate crop yield.
Trigonella  foenum-graecum®?? also  known as
fenugreek, is one of the most accessible distinguished
flavour crop plants used in human diets. One of the
earliest medicinal plants, fenugreek has an outstanding
medicinal and nutritional profile. A significant quantity
of fiber, phospholipids, glycolipids, oleic, linolenic, and
linoleic acids, choline, vitamins A, B1, B2, C, nicotinic
acid, niacin, and numerous other functional substances
are found in fenugreek seeds. It is one of the agricultural
plants that has nutritive, practical, therapeutic, and
nutraceutical properties.

The seeds and sprouts of Vigna aconitifolia (Matki
bean)®? with many biological activities,® contain
abundant nutrients and is a one of the common food.

Vigna unguiculata (Cow pea)®®***! is a crucial pulse crop
with significant nutritional and nutraceutical benefits for
global food security and public health. It is typically
grown for grain and leaves in less developed areas, with
the occasional planting for green pods. It is crucial for
the human diet as a supply of macro- and micronutrients.

Cicer arietinum (Chick pea)™ is a pulse that some areas
prefer to food legumes because of its many benefits.
Chickpeas are regarded as special due to their high
protein composition, which makes up nearly 40% of their
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weight. Additionally, the grain chickpea legume product
may have health advantages, such as lowering risks for
cancer, diabetes, and cardiovascular disease.

EXPERIMENITAL

Material and Methods: In our previous work, a series
of novel substituted chalcones® (listed in Table 1) were
prepared by treating different aromatic aldehydes with
different substituted acetophenones in presence of ethyl

solution.  These synthesized compounds  were
characterized by IR and *H NMR spectra and then
assayed for their antibacterial and antifungal activities.

These synthesized chalcones (listed in Table 1) were
assayed for their growth promoting impact on test crop
plants viz. Trigonella foenum-graecum (Fenugreek),
Vigna aconitifolia  (Mataki), Vigna unguiculata
(Cowpea), Cicer arietinum (Chick pea).

alcohol and aqueous potassium hydroxide (KOH)

Table 1: List of the synthesized chalcones.

Sr. No.

Synthesised Chalcones

3-(2,3-Dichlorophenyl)-1-(4-methylphenyl)prop-2-en-1-one

3-(4-Fluorophenyl)-1-phenylprop-2-en-1-one

1-(2,4-Dihydroxyphenyl)-3-(3-nitrophenyl)prop-2-en-1-one

1-(4-Methylphenyl)-3-(3-nitrophenyl)prop-2-en-1-one

3-(4-Methoxyphenyl)-1-phenylprop-2-en-1-one

1-(4-Bromophenyl)-3-(4-hydroxyphenyl)prop-2-en-1-one

3-(4-Methoxyphenyl)-1-(4-methylphenyl)prop-2-en-1-one

1-(4-Bromophenyl)-3-phenylprop-2-en-1-one

1-(3-Aminophenyl)-3-(4-chlorophenyl)prop-2-en-1-one

3-(4-Hydroxyphenyl)-1-(4-methylphenyl)prop-2-en-1-one

3-(2,3-Dichlorophenyl)-1-(2,4-dihydroxyphenyl)prop-2-en-1-one

T =
KIE|B|e|e|~|o| o] s |w|mfe

3-(4-Chlorophenyl)-1-(4-methylphenyl)prop-2-en-1-one

General procedure- In this respect, the study was split
into the two sections below, Seed Treatment and Field
Experiment. The plants were divided into two groups as
Controlled and Treated group plants. The seeds from the
treated group were separately steeped in the suspensions
of the titled compounds for 10 hours while the seeds
from the controlled group were soaked in water for 10
hours. The solutions used in these tests had a
concentration of 1 mg/ml. The seeds were then arranged
in various sets that were created especially for the
research and labeled, and placed in the coco peat mixed
soil beds. They were watered periodically.

The observations were recorded as regard to increase in
shoot heights. Average length of plumules was observed
after every 24 h. upto nextl0 days. The comparisons
were made between controlled and treated group plants
with reference to their elongation of roots and increase in
shoot heights. The observed data obtained as on 6", 8"
and 10™ day was subjected to analysis of percentage of
germination with special reference to growth parameters
such as shoot height and root elongation. The observed
readings were recorded in Table 2 and 3.
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Control Vs Test Compound 2 V. unguiculata (Cowpea)
Fig. i-iv: Pictorial representation of test compounds on shoot height.

Table 2: Effect of test compounds on seed germination, length of plumule of Fenugreek, Mataki, Cow pea, Chick

pea on 6" Day.

Trigonella Vigna Cicer
foenum- Vigna aconitifolia : g,
graecum (Mataki) Unguiculata arlgtlnum
Compound (Fenugreek) (Cow pea) (Chick pea)
Avg. length of Avg. length of Avg. length of Avg. length
plumule (cm) plumule (cm) plumule (cm) of plumule (cm)

Control 1.25 1.65 1.85 1.70
1. 2.60 3.10 6.15 4.90
2. 3.10 3.25 8.10 5.20
3. 3.55 3.75 5.30 4.30
4. 2.90 3.55 5.15 6.00
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5 3.45 3.80 5.25 5.75
6. 3.00 3.70 5.00 5.15
7. 2.65 3.20 5.30 5.30
8 2.85 3.15 8.00 5.60
9. 2.90 3.60 5.60 6.00
10. 3.50 3.55 7.75 6.10
11. 3.00 3.10 7.70 5.75
12. 3.15 3.25 6.50 5.25
Table 3: Effect of test compounds on seed germination.
Trigonella Vigna Vigna
Sr. foenum- 2 ; Cicer arietinum
Compound aconitifolia unguiculata .
No graecum (Mataki) (Cow pea) (Chick pea)
(Fenugreek)
1. Control 45 50 50 40
2. 1 80 80 90 85
3. 2 86 85 95 83
4, 3 84 80 90 86
5. 4 87 90 84 89
6. 5 88 85 87 88
7. 6 90 90 92 87
8. 7 91 100 95 92
9. 8 96 95 97 91
10. 9 97 95 96 90
11. 10 93 94 92 85
12. 11 90 93 87 88
13. 12 96 92 89 85

RESULTS AND DISCUSSION

In the present study, comparison of morphological
characters of controlled and treated group plants; it was
interesting to note that the treated group plants exhibit
significant improvement in shoot heights and elongation
of roots as compared to control group plants. Analysis of
seed germination study of test compounds clearly
showed that there was good percentage of germination,
enhancement in growth of shoot heights in all treated
plants. When all the treated plants were compared among
themselves it was distinctly seen that morphological
change in V. unguiculata (Cow pea) was dominant than
other test plants. More detailed results showed that

compounds 2,8,10,12 were found very effective in the
enhancement of morphological characters.

The percentage of germination of control group plants
and treated group plants showed a significant difference
when seed germination data were analysed. Compounds
2,7,8,9, 10, 11, and 12 generally had positive impacts
on the percentage of germination. Particularly for all the
groups of treated plants, compound 7 demonstrated
excellent outcomes, especially in test plants V.
aconitifolia (mataki) and V.unguiculata (cow pea), it
demonstrated outstanding results. Test compounds 8 and
9 also demonstrated outstanding results for shoot
elongation in case of V.unguiculata (cow pea).

Effect of test compounds on seed
germination

A B Trgondis fosnu

Tedt compounds

gaccum (fenugrerk)

Fig. i) Graphical representation of percentage of germination.
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Fig. ii) Graphical representation of percentage of germination.

CONCLUSION

It was inferred from the discussion above that the effects
of test compounds were found to be significant in all the
treated group plants when compared to the control group
plants. However, more in-depth research in the context
of agricultural sciences, particularly for their ability to
control plant disease, would undoubtedly prove to be a
useful instrument for service to society.

ACKNOWLEDGEMENT

The authors are grateful to  Amolakchand
Mahavidyalaya, Yavatmal for providing all the necessary
facilities to carry out synthetic work and SAIF, VIT
Vellore for providing spectral data.

REFERENCES

1. Chen LW, Min-Chien Tsai, Ching-Yuh Chern, Tien-
Ping Tsao, Feng-Yen Lin, Sy-Jou Chen, Pi-Fen
Tsui, Yao-Wen Liu, Hsien-Jui Lu, Wan-Lin Wu,
Wei-Shiang Lin, Chien-Sung Tsai and Chin-Sheng
Lin, (A chalcone derivative, 1m-6, exhibits
atheroprotective effects by increasing cholesterol
efflux  and  reducing  inflammation-induced
endothelial dysfunction).Br J Pharmacol, 2020;
177(23): 5375-5392.

Elkanzi NAA, Hrichi H, Alolayan RA, Derafa W,
Zahou FM and Bakr RB, (Synthesis of Chalcones
Derivatives and Their Biological Activities: A
Review). ACS Omega, 2022; 7(32): 27769-27786.
Zhai J, Sun B and Sang F, (Progress of isolation,
chemical synthesis and biological activities of
natural chalcones bearing 2-hydroxy-3-methyl-3-
butenyl group) Front. Chem, 2022; 10: 964089.
Jasim HA, Nahar L, Jasim MA, Moore SA, Ritchie
KJ, Sarker SD, (Chalcones: Synthetic Chemistry
Follows Where Nature Leads). Biomolecules, 2021;
11:1203.

Saadi L and Adnan S, (Synthesis and
Characterization of Some Heterocyclic Compounds
from Chalcone Derivatives and Studying of their
Biological Activity), Journal of Global Pharma
Technology, 2017; 10(9): 179-206.

Salehi B , Quispe C, Chamkhi | , Omari NE,
Balahbib A, Sharifi-Rad J, Bouyahya A, Akram M,

www.ejbpscom | Vol 10, Issue 6, 2023. |

10.

11.

12.

13.

14.

ISO 9001:2015 Certified Journal |

Igbal M , Docea AO, Caruntu C, Leyva-Gomez G,
Dey A, Martorell M, Calina D, Lopez V and Les F,
(Pharmacological Properties of Chalcones: A
Review of Preclinical Including Molecular
Mechanisms and Clinical Evidence), Frontiers in
pharmacology, 2021; 11.

Ouyan Y, Li J, Chen X, FuX, Sun S and Wu Q,
(Chalcone Derivatives: Role in Anticancer Therapy),
Biomolecules, 2021; 11: 894.

Perez-Gonzalez A, Castanneda-Arriaga R, Guzman-
Lopez EG, Hernandez-Ayala LF and Galano A,
(Chalcone Derivatives with a High Potential as
Multifunctional Antioxidant Neuroprotectors), ACS
Omega, 2022; 7: 38254—38268.

Kalambe NA, Maldhure AK and Raghuvanshi P,
(Synthesis and study of 2-hudroxy substituted
Chalcone dibromide effects on different crop plant
growth), Der Pharma Chemica, 2015; 7(3): 279-
283.

Komoto TT, Lee J, Lertpatipanpong P, Ryu J,
Marins M, Fachin AL and Baek SJ, (Trans-chalcone
suppresses tumor growth mediated at least in part
by the induction of heme oxygenase-1 in breast
cancer), Toxicol Res, 2021; 37: 485-493.
WalyEldeen AA, Sabet S, El-Shorbagy
HM, Abdelhamid 1A and Ibrahim SA, (Chalcones:
Promising therapeutic agents targeting key players
and signaling pathways regulating the hallmarks of
cancer), Chemico-Biological Interactions, 2023;
369: 5.

Zhu H, Tang L, Zhang C, Wei B, Yang P, He D,
Zheng L and Zhang Y, (Synthesis of Chalcone
Derivatives: Inducing Apoptosis of HepG2 Cells via
Regulating  Reactive  Oxygen  Species and
Mitochondrial Pathway), Front. Pharmacol, 2019;
10: 1341.

Suma AAT, Wahyuningsih TD and Mustofa,
(Efficient synthesis of chloro chalcones under
ultrasound irradiation, their anticancer activities and
molecular docking studies), Rasayan J. Chem, 2019;
12(2): 502-510.

Helmy MT, Sroor FM, Mahrous KF, Mahmoud K,
Hassaneen HM, Saleh FM, Abdelhamid IA and
Teleb MAM, (Anticancer activity of novel 3-(furan-

343


http://www.ejbps.com/
https://www.sciencedirect.com/journal/chemico-biological-interactions
https://www.sciencedirect.com/journal/chemico-biological-interactions/vol/369/suppl/C

Bhade.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

www.ejbps.com |

2-yDpyrazolyl ~ and  3-(thiophen-2-yl)pyrazolyl
hybrid  chalcones:  Synthesis andin  vitro
studies), Arch. Pharm, 2022; 355: €2100381.
Shakhatren MAK, Al-Smadi ML, Khabour OF,
Shuaibu FA, Hussein EI and Alzoubi KH, (Study of
the antibacterial and antifungal activities of synthetic
benzyl bromides, Kketones and corresponding
chalcone derivatives), Drug Design, Development
and Therapy, 2016; 10: 36533660

Suwito H, Ni’matuzahroh, Kristanti AN, Hayati S,
Dewib SR, Amalinac | and Puspaningsih NNT,
Antimicrobial Activities and In silico Analysis of
Methoxy Amino Chalcone Derivatives), Procedia
Chemistry, 2016; 18: 103-111.

Pereira D, Duraes F, Szemeredi N, Freitas-da-Silva
J, Pinto E, Martins-da-Costa P, Pinto M, Correia-da-
Silva M, Spengler G and Sousa E, (New Chalcone—
Triazole Hybrids with Promising Antimicrobial
Activity in Multidrug Resistance Strains), Int. J.
Mol. Sci, 2022; 23: 14291.

Mohana, Subashini, Thendral T and S.Shafi S,
(Design  and Synthesis of novel Chalcone
Derivatives and their Antioxidant Activity), IOSR
Journal of Pharmacy and Biological Sciences, 2018;
13(5): 25-28.

Mhaibes RM, (Antimicrobial and Antioxidant
Activity of Heterocyclic Compounds Derived from
New Chalcones), Journal of Medicinal and
Chemical Sciences, 2023; 6: 931-937.

Fu Y, Liu D, Zeng H, Ren X, Song B, Hu D and
Gan X, (New chalcone derivatives: synthesis,
antiviral activity and mechanism of action), RSC
Adv., 2020; 10: 24483.

Ahmad MR, Sastry VG, Bano N and Anwar S,
(Synthesis of novel chalcone derivatives by
conventional and microwave irradiation methods
and their pharmacological activities), Arabian
Journal of Chemistry, 2016; 9: S931-S935.

Taresh BH, (Synthesis, Pharmacological Activity
and Uses of Chalcone Compounds: A Review), Sci.
J. Med. Res, 2022; 6(21): 43-46.

Kahssay SW, Solomon G and Desta HKT,
(Characterization and in vivo Antidiabetic Activity
Evaluation of Some Chalcone Derivatives), Drug
Design, Development and Therapy, 2021; 15: 3119-
3129.

Hassan MM, Alzandi ARA and Hassan MM,
(Synthesis, structure elucidation and plants growth
promoting effects of novel quinolinyl chalcones),
Arabian Journal of Chemistry, 2020; 13: 6184-6190.
Sabagh AE, Mbarki S, Hossain A, Igbal MA, Islam
MS, Raza A, Llanes A, Reginato M, Rahman MA,
Mahboob W, Singhal RK, Kumari A, Rajendran K,
Wasaya A, Javed T, Shabbir R, Rahim J, Barutcular
C, Rahman MHU, Raza MA, Ratnasekera D,
Konuskan O, Hossain MA, Meena VS, Ahmed S,
Ahmad Z, Mubeen M, Singh K, Skalicky M, Brestic
M, Sytar O, Karademir E, Karademir C, Erman M
and Farooq M, (Potential Role of Plant Growth

Vol 10, Issue 6, 2023. |

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

1SO 9001:2015 Certified Journal |

European Journal of Biomedical and Pharmaceutical Sciences

Regulators in  Administering Crucial Processes
Against Abiotic Stresses), Front. Agron, 2021; 3:
648694.

Rajagopala S, (Fenugreek: Traditional and modern
medicinal uses), Int J Ayurveda Res, 2022; 3: 153-4.
Syed QA, Rashid Z, Ahmad MH, Shukat R, Ishaqg A,
Muhammad N and Rahman HUU, (Nutritional and
therapeutic properties of fenugreek (Trigonella
foenum-graecum): a review), International Journal
of Food Properties, 2020; 23, 1: 1777-1791.

Ahmad A, Alghamdi SS, Mahmood K and Afzal M,
(Fenugreek a multipurpose crop: Potentialities and
improvements, Saudi Journal of Biological
Sciences), 2016; 23: 300-310.

Bahmani M, Shirzad H, Mirhosseini M, Mesripour
A and Rafieian-Kopaei M, (A Review on
Ethnobotanical and Therapeutic Uses of Fenugreek
(Trigonella  foenum-graceum L), Journal of
Evidence-Based Complementary & Alternative
Medicine, 2016; 21(1): 53-62.

Gupta N, Shrivastava N, Singh PK and Bhagyawant
SS,(Phytochemical Evaluation of Moth Bean (Vigna
aconitifolia L.) Seeds and Their Divergence),
Biochemistry Research International, 2016, Article
ID 3136043.

Panicker S and Hamdule A, (Analysis of medicinal
properties of vigna aconitifolia (matki), Asian J.
Pharm Clin Res, 2021; 14(5): 78-81.

Kebede and Bekeko, (Expounding the production
and importance ofcowpea (Vigna unguiculata(L.)
Walp.) in Ethiopia), Cogent Food & Agriculture,
2020; 6, 1769805.

Abebe BK and Alemayehu MT, (A review of the
nutritional use of cowpea (Vigna unguiculata L.
Walp) for human and animal diets), Journal of
Agriculture and Food Research, 2022; 10: 100383.
Merga B and Haji J, (Economic importance of
chickpea: Production, value, and world trade)
Cogent Food & Agriculture, 2019; 5(1): 1615718.
Bhade MW, Badnakhe CD, Khan H, Chide D,
Dahake D and Gore N, (Synthesis and
characterization of some novel chalcone derivatives
as antibacterial agents), Vidyabharati International
Interdisciplinary Research Journal; 2022 Special
issues, SP, 2022; 7: 1493-1497.

344


http://www.ejbps.com/

