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Abstract: The present study was attempted an in silico method to screen acute toxicity especially median lethal dose (LDsg) values of
established phytochemicals marigold flower (Tagetes erecta Linn.) prior to analyze drug compounds. All established phytochemicals
especially flavonoids of marigold flower (Tagetes errecta Linn.) and synthetic medicine viz. Ciprofloxacin were taken from available
literature The ProTox-II webserver (version, 3.0) was used in this study. The acute toxicity especially median lethal dose (LDso) values of
the phytochemicals of this flower and synthetic medicine viz. Ciprofloxacin were predicted. The acute toxicity was predicted as per rat oral
LDso (mg/Kg) values. The prediction of rat oral LDsg value (mg/Kg) in which five phytocompounds such as Kaempferol, Kaempferol-3-
O-glucoside, Kaempferitrin, Patuletin and Patulitrin were predicted Class V as may be harmful if swallowed, two phytocompounds viz.
Quercetin-7-0-glucoside and Myrecetin-3-0-glucoside and one antibiotic Ciprofloxacin were predicted Class IV as harmful if swallowed,
two phytocompounds namely Quercetin and Quercetagetin were predicted Class 111 as toxic if swallowed while three phytochemicals viz.
Lutein, Zeaxanthin and Lutein-5,6-epoxide were predicted Class Il as fatal if swallowed. These flavonoids could be suitable
Phytomedicines as toxicity class of V in the near future. It is suggested that experimental bioassay should be conducted with these

flavonoids individually.
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1. Introduction

From traditional knowledge, many phytocompounds are well-
known bioactive compounds from natural origin especially
from plant products, called as phytomedicines to prevent
various diseases. [

According to the WHO (World Health Organization), it has
been known that 80% of the developing countries used
traditional medicines originated from medicinal plants. [*-7]

Among many plant species, an ornamental plant called as
marigold (Tagetes erecta Linnaeus) under Asteraceae family,
is cultivated in many parts of India. The phytocompounds of
the flower of this plant is well-established anti-bacterial

agents reported through experimental studies in many articles.
[8-12]

In this regard, in silico study can be suitable to identify non-
toxic phytocompounds for new drug design. The toxicity and
toxicological mechanisms prediction can easily be done
through QSAR modelling by using ProTox webserver
developed by Drwal et al. 31 and further updated ProTox II

online tool as per Banerjee et al., !4} 151 which utilized many
investigators for toxicity studies. [1¢-1°]

The present study was attempted an in silico method to screen
acute toxicity especially median lethal dose (LDsg) values of
established phytochemicals marigold flower (Tagetes erecta
Linn.) prior to analyze drug compounds.

2. Materials and Methods

All established phytochemicals especially flavonoids of
marigold flower (Tagetes errecta Linn.) and synthetic
medicine viz. Ciprofloxacin were taken from available
literature. 2231 As per Banerjee et al., !4} [15] the ProTox-II
webserver (version, 3.0) was used in this study. The acute
toxicity especially median lethal dose (LDso) values of the
phytochemicals of this flower and synthetic medicine viz.
Ciprofloxacin were predicted. The acute toxicity was
predicted as per rat oral LDsy (mg/Kg) values. Table 1
describes Simplified Molecular Input Line Entry System
(SMILES) notation for phytocompounds from Tagetes
errecta and synthetic antibiotic.

Table 1: SMILES notation for phytocompounds from 7agetes errecta and synthetic antibiotic

S1. No. | Compounds SMILES
Phytocompounds
| Lutei CC1=C(C(C[C@@H](C1)0O)(C)C)/C=C/C(=C/C=C/C(=C/C=C/C=C(\C)/C=C/C=C(\C)/
: utemn C=C/[C@H]2C(=C[C@@H](CC2(C)C)0)C)/C)/C
5 Jeaxanthin CC1=C(C(C[C@@H](C1)0)(C)C)/C=C/C(=C/C=C/C(=C/C=C/C=C(/C=C/C=C(/C=C/
: C2=C(C[C@H](CC2(C)C)O)C)\C)\C)/C)/C
. . CC1=C[C@@H](CC([C@H]1/C=C/C(=C/C=C/C(=C/C=C/C=C(\C)/C=C/C=C(\C)/C=C
3 Lutein-5,6-epoxide [C@]23[C@](02)(C[C@H](CC3(C)C)0)C)/C)/C)(C)C)O
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4. Quercetin C1=CC(=C(C=C1C2=C(C(=0)C3=C(C=C(C=C302)0)0)0)0)0
5. Quercetin-7-O-glucoside ;301)=OCC(=C(C=C 1C2=C(C(=0)C3=C(C=C(C=C302)0C4C(C(C(C(04)C0O)0)0)0)0)O
6. Quercetagetin C1=CC(=C(C=C1C2=C(C(=0)C3=C(02)C=C(C(=C30)0)0)0)0)0
7. Kaempferol C1=CC(=CC=C1C2=C(C(=0)C3=C(C=C(C=C302)0)0)0)0O
2. . C1=CC(=CC=C1C2=C(C(=0)C3=C(C=C(C=C302)0)0)O[C@H4[C@@H]([C@H](
8. Kaempferol-3-O-glucoside C@@H]([C@H](04)C0)0)0)0)0
C[C@H]1[C@@H]([C@H]([C@H]([C@@H](01)0C2=CC(=C3C(=C2)0OC(=C(C3=0)
9. Kaempferitrin O[C@H4[C@@H]([C@@H]([C@H]([C@@H](04)C)0)0)0)C5=CC=C(C=C5)0)0)
0)0)0
10. Patuletin COCI1=C(C2=C(C=C10)OC(=C(C2=0)0)C3=CC(=C(C=C3)0)0)0
1 Patulitrin COC1=C(C=C2C(=C10)C(=0)C(=C(02)C3=CC(=C(C=C3)0)0)0)O[C@H)4[C@@H
i 1(C@H]([C@@H]([C@H](04)CO)0)0)O
2L . C1=C(C=C(C(=C10)0)0)C2=C(C(=0)C3=C(C=C(C=C302)0)0)0[C@H]4[C@@H](
12. Myricetin-3-O-glucoside [C@H]([C@@H]([C@H](04)CO)0)0)0
Synthetic antibiotic
13. | Ciprofloxacin | C1CCIN2C=C(C(=0)C3=CC(=C(C=C32)N4CCNCC4)F)C(=0)0
3. Results Myrecetin-3-O-glucoside and one antibiotic Ciprofloxacin

The prediction of rat oral LDso value (mg/Kg) in which five
phytocompounds such as Kaempferol, Kaempferol-3-O-
glucoside, Kaempferitrin, Patuletin and Patulitrin were
predicted Class V as may be harmful if swallowed, two
phytocompounds  viz.  Quercetin-7-O-glucoside  and

were predicted Class IV as harmful if swallowed, two
phytocompounds namely Quercetin and Quercetagetin were
predicted Class III as toxic if swallowed while three
phytochemicals viz. Lutein, Zeaxanthin and Lutein-5,6-
epoxide were predicted Class II as fatal if swallowed (Table
2). The dose-response curves of studied compounds are
depicted in Fig 1-13.

Table 2: Prediction of rat oral acute toxicity, class and accuracy of studied flavonoids and synthetic antibiotic

S1. No. l Compounds | Oral LDso value (mg/Kg) | Predicted toxicity class I Prediction accuracy (%)
Phytocompounds
1. Lutein 10 11 69.26
2. Zeaxanthin 10 11 82.54
3, Lutein-5,6-epoxide 37 11 61.15
4, Quercetin 159 111 100.0
5. Quercetin-7-O-glucoside 5000 v 83.49
6. Quercetagetin 159 I 99.02
7. Kaempferol 3919 \Y 70.97
8. Kaempferol-3-O-glucoside 5000 \Y 72.90
9. Kaempferitrin 5000 \Y 70.97
10. Patuletin 5000 \Y 70.97
11. Patulitrin 5000 \Y 70.97
12. Myricetin-3-O-glucoside 1190 v 100.0
Synthetic antibiotic
13. | Ciprofloxacin | 2000 | v | 100.0

Class III: toxic if swallowed (50 < LD50 < 300); Class I'V: harmful if swallowed (300 < LDsy < 2000) and Class V: may be

harmful if swallowed (2000 < LDso < 5000)

Dose yole (mgflg

Figure 1: Distribution of dose value for Lutein

Figure 2: Distribution of dose value for Zeaxanthin
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Figure 3: Distribution of dose value for Lutein-5,6-epoxide
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Figure 7: Distribution of dose value for Kaempferol

Figure 4: Distribution of dose value for Quercetin
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Figure 8: Distribution of dose value for Kaempferol-3-O-
glucoside

Figure 5: Distribution of dose value for Quercetin-7-O-
glucoside

Dase yalue (mallg

Figure 6: Distribution of dose value for Quercetagetin

Figure 9: Distribution of dose value for Kaempferitrin
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Figure 10: Distribution of dose value for Patuletin

Dose yalue (mgflg

Figure 11: Distribution of dose value for Patulitrin

Dose yalue (mg/fog

Figure 12: Distribution of dose value for Myricetin-3-O-
glucoside

Figure 13: Distribution of dose value for Ciprofloxacin
4. Discussion

The present study has close similarities with other wet lab
studies. In the acute oral toxicity test, flavonoids of marigold
inflorescence received at the dose of 5000 mg/kg body weight
for 14 days, which didn’t show any abnormal clinical
symptoms or mortality in Sprague-Dawley rats and mice bred
in Institute for Cancer Research (both sex, n = 5). (4]

According to Chaniad et al., >3 the ICR mice were treated
with a single dose of 2000 mg/kg T. erecta aqueous extract on
the first day of the experiment following the physical and
behavioral alterations were observed daily after long-term
treatment for 14 days. It was observed that there were no
notable symptoms, such as erection of hair, feeding patterns,
vomiting, diarrhoea, abnormal secretion and sleep, or
excitement as non-toxic phytocompounds during the
experiment. No mortality was observed in any of the ICR
mice within the first 24 hrs or for the following 14 days. The
lethal doses of the T. erecta extract seem to be >2000 mg/kg
body weight.

Moreover, the prediction of five phytocompounds
(flavonoids) such as Kaempferol, Kaempferol-3-O-glucoside,
Kaempferitrin, Patuletin and Patulitrin were confirmed as safe
where LDsp values obtained 5000 mg/Kg, which may be
utilized for future drug compound(s) as compared to synthetic
antibiotic namely Ciprofloxacin (2000 mg/Kg).

5. Conclusion

These flavonoids could be suitable phytomedicines as toxicity
class of V, i.e., may be harmful if swallowed in the near future.
It is suggested that experimental bioassay should be
conducted with these flavonoids individually.

Acknowledgement
The authors are thankful to all the developers of this tool used
in the present study.

Conflict of interest
None during this study and manuscript preparation.

Volume 14 Issue 7, July 2025
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
www.ijsr.net

Paper |D: SR25722153749

DOI: https://dx.doi.org/10.21275/SR25722153749 1408


http://www.ijsr.net/

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2024: 7.101

References

(1]

(2]

(3]

(6]

(7]

(9]

[10]

[12]

[14]

[15]

Paper |D: SR25722153749

Chandrasekara A, Shahidi F. Herbal beverages:
Bioactive compounds and their role in disease risk
reduction - A review. J Tradit Complement Med.
2018;8(4):451-8.

Shukla, B., Saxena, S., Usman, S., & Kushwaha, P.
(2021). Phytochemistry and pharmacological studies
of Plumbago  zeylanicaL.: A  medicinal plant
review. Clinical Phytoscience. 2021; 7:34-45.
Coopoosamy R, Singh K, Naidoo K, Nadasan D. The
role of phytomedicine: Bridging the gap between the
past, present, and future. Journal of Medicinal Plants for
Economic Development. 2023;7(1):1-7.

Chaachouay N, Zidane L. Plant-derived natural
products: A source for drug discovery and
development. Drugs Drug Candidates. 2024; 3:184-
207.

Chin YW, Balunas MJ, Chai HB, Kinghorn AD. Drug
discovery from natural sources. AAPS J. 2006;8(2):
E239-53.

Duraipandiyan V, Ayyanar M, Ignacimuthu S.
Antimicrobial activity of some ethnomedicinal plants
used by Paliyar tribe from Tamil Nadu, India. BMC
Complement Altern Med. 2006 Oct 17; 6:35.

Mishra A, Sharma AK, Kumar S, Saxena AK, Pandey
AK. Bauhinia variegata leaf extracts exhibit
considerable antibacterial, antioxidant, and anticancer
activities. Biomed Res Int. 2013; 2013:915436.

Rhama S, & Madhavan S. Antibacterial activity of the
flavonoid, patulitrin isolated from the flowers of Tagetes
erecta L. International Journal of PharmTech Research.
2011;3(3):1407-9.

Jain R, Katare NS, Kumar V, Samanta AK, Goswami S,
Shrotri CK. In vitro anti bacterial potential of different
extracts of Tagetes erecta and Tagetes patula. Journal of
Natural Sciences Research. 2012; 2:84-90.

Padalia H, Chanda S. Antimicrobial efficacy of different
solvent extracts of Tagetes erecta L. flower, alone and
in combination with antibiotics. Applied Microbiology:
Open Access. 2025;1(1):1000106.

Ali ZA, Jasim TM, Alani WMK. Antibacterial activity
of chloroform extract from Tagetes erecta L. flowers. Al
Mustansiriyah Journal of Pharmaceutical Sciences.
2019;19(4):7-15.

Cahyaningrum P, Sauca A, Widyantari S, Indonesia,
Mega Science. Antibacterial activity of marigold flower
(Tagetes erecta 1.) ethanol extract cream against
Staphylococcus aureus. Journal of Vocational Health
Studies. 2023; 06:165-172.

Drwal MN, Banerjee P, Dunkel M, Wettig MR,
Preissner R. ProTox: a web server for the in silico
prediction of rodent oral toxicity. Nucleic Acids Res.
2014;42(Web Server issue): W53-8.

Banerjee P, Eckert AO, Schrey AK, Preissner R.
ProTox-II: a webserver for the prediction of toxicity of
chemicals. Nucleic Acids Research. 2018;46: W257-
W263.

Banerjee P, Kemmler E, Dunkel M, Preissner R. ProTox
3.0: a webserver for the prediction of toxicity of
chemicals. Nucleic Acids Res. 2024;52(W1): W513-
W520.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Ghosh P, Talukdar P, Talapatra SN. The leaf alkaloid of
Catharanthus roseus Linn. as antidiabetic potential: In
silico approach through quantitative structure activity
relationship modelling and molecular docking. Journal
of Advanced Scientific Research. 2019;10(4):186-191.
Biswas S, Talapatra SN. Microbial volatile organic
compounds as indoor air pollutants: prediction of acute
oral toxicity, hepatotoxicity, immunotoxicity, genetic
toxicity endpoints, nuclear receptor signalling and stress
response pathways by using ProTox-II webserver.
Journal of Advanced Scientific Research. 2019;10(3)
Suppl 1:186-195.

Mishra K, Talapatra SN. Prediction of toxicity,
pharmacokinetics of selected phytochemicals of leaf of
drumstick (Moringa sp.) and molecular docking on two
receptors as insulin tyrosine kinase for antidiabetic
potential.  Journal = of  Advanced  Scientific
Research. 2022;13(02):67-75.

Ray S, Chakravarty S, Talapatra SN. Assessment of
toxicity, genotoxicity and toxicological mechanism for
selected bioactive compounds present in Bacopa
monnieri Linn. by using ProTox II webserver.
Internation Journal of Science and Research.
2024;13(3):733-6.

Gupta P, Vasudeva N. Marigold a potential ornamental
plant drug. Hamdard Medicus. 2012;55(1):45-59.
Dixit, P., Tripathi, S., & Verma, N. K. A brief study on
marigold (Tagetes Species): A review. International
Research Journal of Pharmacy. 2013;4(1):43-8.
Chakravarty S, Ray S, Talapatra SN. Antibacterial
phytochemicals in Macrotyloma uniflorum (Lam.)
Verdc. on DNA-gyrase B: An in silico study. Research
Journal of  Life Sciences, Bioinformatics,
Pharmaceuticals and Chemical Sciences.
2019;5(2):221-35.

Kar S, Patra S. A review on marigold (Tagetes erecta
Linn): The phytochemicals present and its biological
activities. Prayogik Raayan. 2022;6(4):50-8.

Wu D, Wu J, Cheng X, Qian J, Du R, Tang S, et al.
Safety assessment of marigold flavonoids from
marigold  inflorescence  residue.  Journal  of
Ethnopharmacology. 2022; 297:115520.

Chaniad P, Techarang T, Phuwajaroanpong A, Na-Ek P,
Viriyavejakul P, Punsawad C.In vivo antimalarial
activity and toxicity study of extracts of Tagetes
erecta L. and Synedrella nodiflora (L.) Gaertn. from the
Asteraceae family. Evid Based Complement Alternat
Med. 2021; 2021:1270902.

Volume 14 Issue 7, July 2025
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWWw.ijsr.net
DOI: https://dx.doi.org/10.21275/SR25722153749

1409


http://www.ijsr.net/



