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Abstract

Introduction: Sansevieria cylindrica Bojer ex Hook. plant is an indigenous plant of the African continent subtropical province that is
planted for decorative purposes in Egypt and India. It belongs to the Asparagaceae family. The plant is effective against treatment for
caries, small pox, snake bite, stomach cancer, inflammatory conditions, influenza, cough, ear pain, swellings, diarrhoea, boils and fever
and also this plant possess antihelmintic, antirheumatic, diuretic, laxative, vermifuge, antibacterial activity, antitrypanosomal
activity, antioxidant and antidiabetic activities, antimutagenic effect, cytotoxic activity.

Methods: The spectroscopic analysisi.e. UV, FTIR, and HPLC were used to analyse the bioactive components of Sansevieria cylindrica
leaf extracts in ethanol and chloroform.

Result: Peaks in the UV profile indicate that flavonoids, alkaloids, and phenolic compounds are present in the plant extract. FTIR
analysis confirmed the presence of phenol, alkanes, secondary alcohol, aromatic amine, carboxylic acid, nitro compound, and halogen
compound. Finally, flavonones, cinnamic acid derivatives, steroidal saponin, and phenolic compounds were noticed in the two plant
extracts by HPLC analysis.

Conclusion: The above three evaluations provide the basis for using Sansevieria cylindrica leaf as a herbal alternative for a variety of
diseases.
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INTRODUCTION

Man relied on the healing properties of medicinal plants prior to the introduction of chemical medicines. Plants are in
high demand in international trade because they are very effective, inexpensive, have no side effects, and can be used as
an alternative to allopathic medicines. Plants are believed to be a rich source of ingredients that can be used in the
development of pharmaceutical, non-pharmacopoeial, or synthetic drugs. Quite apart from that, plants play an important
role in the development of human cultures all over the world. Furthermore, some plants are regarded as important sources
of nutrition, and as a result, they are recommended for their therapeutic properties.

Plants with medicinal properties are useful for curing human diseases and play an important role in healing due to the
presence of phytochemical constituents. Flavonoid, alkaloid, phenol and tannins, carboxylic acids, terpenes and amino
acids, and inorganic acids are some of the phytocontituents found in plants. These phytoconstituents give plants distinct
features and characteristics. MAs a necessary consequence, analysing these chemical constituents would assist in
determining various biological activities of plants.

To determine and estimate the presence of such phytocontituents in medicinal plants, a variety of techniques can be used.
The most useful and widely used tools for this purpose are spectroscopic techniques. UV-VIS spectroscopy is a simple,
low-cost, and quick test for detecting phytocomponents. UV-visible spectroscopy employs light in the visible or adjacent
ranges. The colour of the chemicals involved has a direct impact on absorption in visible ranges. In these parts of the
electromagnetic  spectrum, molecules undergo electronic transitions. [ The Fourier Transform Infrared
Spectrophotometer (FT-IR) was possibly the most powerful tool for identifying the different types of chemical
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bonds/functional groups found in phytochemicals. The wavelength of light absorbed was the primary noticeable feature
of the chemical bond, as shown by the annotated spectrum. The chemical bonds in a compound can be determined by
interpreting its infrared absorption spectrum. Moreover, FTIR spectroscopy is a timesaving method for characterising and
identifying functional groups.

HPLC is a versatile, robust, and widely used chromatographic technique used in phytochemical and analytical chemistry
to identify, quantify, and purify the individual components of a mixture. [“ICurrently, this technique is gaining popularity
among various analytical techniques as the primary choice for fingerprinting research for herbal plant quality control.
BlSeveral authors describe the use of high-performance liquid chromatography (HPLC) to characterise and quantify
secondary metabolites in plant extracts, primarily phenol compounds, steroids, flavonoids, and alkaloids. [ 78 9]
Sansevieria cylindrica Bojer ex Hook. is a perennial plant in the Asparagaceae family of plants. It is native to the African
continent's subtropical regions and is cultivated for ornamental purposes in Egypt. % It is one of the most recommended
plants for improving air quality and has the ability to capture 107 different types of toxins, including air pollution and
cigarette smoke (nicotine). [*Y Because the whole plant is useful for treating cuts, sprains, and broken bones, and the roots
are useful for treating snakebites, it is used as a traditional remedy, particularly in remote rural areas where herbal forms
of medicine are still commonly used as medicines.

The plant is effective in treating caries, small pox, snake bite, stomach cancer, inflammatory conditions, influenza, cough,
ear pain, swellings, diarrhoea, boils, and fever, and it also has antihelmintic, antirheumatic, diuretic, laxative, vermifuge,
antibacterial activity,*? antitrypanosomal activity, [*°l antioxidant and antidiabetic activities, ' 1 antimutagenic effect,
[16] cytotoxic activity.!*"]

Therefore, the current study used UV-Vis, FTIR, and HPLC to profile the bioactive compounds in ethanol and chloroform
extracts of S.cylindrica leaves.

MATERIALS AND METHODS

Collection of Plant Material and Preparation of Plant Extracts

Plants collected from Holy Cross College Campus (Autonomous), Nagercoil, India, were identified by a taxonomist from
Rapinat Herbarium and Center for Molecular Systematics, St. Joseph's College, Trichy, Tamil Nadu. It was deposited at
the Rapinat Herbarium, St. Josephs College, Thiruchirappalli, Tamil Nadu, India. Plant materials were then washed
separately and dried for a few days in the shade. The dried leaves were ground into coarse powder by grinding machines
and stored at room temperature for future use. The sample could be extracted using two solvents, ethanol and chloroform,
and then evaporated to dryness using a rotary evaporator. The resulting residue was then analysed.

UV-Visible spectroscopic analysis:

A UV-visible spectrophotometer (Perkin ElImer, USA Model: Lambda 950) with a slit width of 2nm and a 10-mm cell at
room temperature was used for the analysis. For proximate analysis, the extract was examined under visible and UV light
at wavelengths ranging from 200 to 800nm. The extract was centrifuged at 3000 rpm for 10 minutes before being filtered
through Whatman No. 1 filter paper for UV-VIS spectrophotometer analysis. The sample is diluted to a ratio of 1:10 in
the same solvent, [18]

Fourier transform infrared FT-IR spectroscopic analysis:

The Fourier Transform Infrared Spectrophotometer (FTIR) is one of the most effective tools for determining the types of
chemical bonds (functional groups) present in compounds. As shown in the annotated spectrum, the wavelength of light
absorbed is characteristic of the chemical bond. Chemical bonds in a molecule can be determined by interpreting the
infrared absorption spectrum Five milligrams of the isolated material were mixed with 100 mg of KBr pellet before being
loaded into FTIR spectroscopy (Shimadzu, IR Affinity 1, Japan) with a Scan range of 500 to 4000 cm-1.

HPLC analysis

A Shimadzu system was used for high performance liquid chromatography (Controller, CBM20Alite, pump; LC-10 AT
VP, PDA detector, SPD-M20A; Shimadzu, Kyoto, Japan). Samples were diluted to 1ml and the sample injection volume
was kept at 20pl. A reverse phase-HPLC system with a C18G column with a diameter of 250 mm 4.6 mm and a mobile
phase of 70% acetonitrile and 30% water (0.2% acetic acid) was used for separation. Throughout the analysis, the flow
rate was kept constant at 1ml/min, and the acquisition was carried out at 25 ° ¢ for 20 minutes. [*%

RESULTS AND DISCUSSION:

Spectroscopic techniques have evolved into a valuable technique for secondary metabolite profiling, as well as qualitative
and quantitative assessment of pharmaceutical and biological materials.

UV-VIS analysis was performed to identify phytoconstituents present in two extracts of S. cylindrica. UV-visible spectra
were used to identify compounds with -bonds, n-bonds and lone pair of electrons, chromophores, and aromatic rings.
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The UV-Vis profile of the ethanol extract (Figure 1; Table 1) was chosen from 200 nm to 800 nm due to the wide range
of distinct peaks and the appropriate baseline. The UV-Vis profile (Figure.1) revealed the presence of five absorption
peaks at 228, 282, 307, 400, and 666 nm, with absorption spectra of 3.73, 3.07, 2.54, 1.207, and 0.47. The range for
chloroform extract was chosen from 200 nm to 400 nm due to the broadness of distinct peaks and the proper baseline.
The UV-Vis profile (Figure.2) revealed three absorption peaks at 210, 212, and 259 nm, with absorption spectra of 3.35,
3.33, and 1.47, respectively.

In the UV-VIS spectra of ethanol extract, the appearance of one or more peaks in the region from 200 to 800 nm indicates
the presence of unsaturated groups and heteroatoms such as S, N, O. 2% The precise position of the peak between 230 and
285, as well as the relative intensities of these maxima, provide important information about the nature of the flavonoids.
These absorption bands are typical of flavonoids and their derivatives. 3 Previous research has found that absorption
bands at 234-676 nm are typical of alkaloids, flavonoids, and phenolic compounds. > 3 Carotenoids have a peak range
of 400-450 nm. 2% The presence of peaks at 600-700 nm indicates the presence of chlorophyll in the extract. 2425 When
it comes to chloroform extract, the presence of a peak in this range confirms the presence of flavonoids, alkaloids, and
phenolic compounds in this extract. 22 23

The presence of flavonoids, alkaloids, and phenolic compounds in the plant extract is confirmed by UV-VIS spectroscopic
analysis. In this case, the presence of these secondary metabolites in the extract is indicated by the presence of all peaks
in this range.

Table 1. UV- Vis spectrum peak values of S. cylindrica ethanol extract

S.No. Wavelength (nm) | Absorption peak
1 230 3.73

2 282 3.07

3 307 2.54

4 400 1.207

5 666 0.47

Figure 1: UV-Vis Spectral analysis of S. cylindrica ethanol extract
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Table 2. UV- Vis spectrum peak values of S. cylindrica chloroform extract

S.No. Wavelength (nm) Absorption peak
1 210 3.53
2 212 3.33
3 259 1.47

Figure 2: UV-Vis Spectral analysis of S. cylindrica chloroform extract
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FTIR analysis:

The use of FTIR technique allows, pointing out the implication of the different functional groups of guest and host
molecules by analyzing the significant changes in the size and position of the absorbance bands. When the extract was
passed into the FTIR, the functional groups of the components were separated based on its peaks ratio. The frequency
range and functional group obtained from absorption spectra are presented in Table 3 & 4.

The strong peak at 598.86 cm™ in both the extracts was attributed to halogen compound. %61 The band at 651.89 and
684.68 cm™* was also attributed to halogen compound (C-Br). 21 The presence of C-O bond in 1081.03, 1269.07, 1113.81
and 1194.82 cm is due to the appearance of strong absorption peak. 281 The appearance of peak at 3163.04 is due to  O-
H stretching. ?®1 The peaks which showed C-N/C-O/C—H stretching coincides with the findings of B%. An occurrence of
peak at 598.86 cm-1 in both the extracts represent the aromatic H out of plane bending. B33 The identified peaks at
1113.81 cm™ and 1194.82cm™ could be due to presence of C-O stretching due to an ester group and secondary alcohol.
41 No bond was found in the region of 2220 to 2260 cm-1 indicating that no cyanide group was present in the samples.
This implies that the plant has no toxicity in both the extracts. *° The presence of peak at 1399.26 cm™ confirmed the
presence of carboxylic acid group. 8

The results of FTIR analysis confirmed the presence of phenol, alkanes, secondary alcohol, aromatic amine, carboxylic
acid, nitro compound and halogen compound. All these compounds belong to secondary plant metabolites as per
researcher explanations. 371 Fourier transform infrared transmission is very useful in plant characterization because it
reveals the presence of inorganic and organic compounds in plants reveals the presence of functional groups serves as an
indicator of different medicinal properties or biological activities of two leaf extracts of S. cylindrica.

Table 3. FTIR peak values of S. cylindrica ethanol extract

No | Peak Intensity 2225?;:?3}?& m) Possible Functional Group Compound Class
1 598.86 92.01 600-500 -H bending (out of plane) Aromtic ring

2 651.89 95.841 690-515 C-Br stretching Halogen compound
3 753.15 96.565 858-733 C-H bending Monosubstituted compound
4 1113.81 | 92.615 1124-1087 C-O stretching Secondary alcohol
5 1152.39 | 96.901 1160-1120 C- N stretching Aromatic amine

6 1194.82 | 96.93 1210-1163 C-O stretching Ester

7 1399.26 | 71.657 1395-1440 C-0O-H bending Carboxylic acid

8 1509.19 | 97.914 1550-1500 N-O stretching Nitro compound

9 2916.17 | 97.49 2855-2975 C- H stretching Alkane

10 | 2987.53 | 96.85 2900-3100 C- H stretching Alkene

11 | 3163.04 | 80.884 3200-2700 O-H stretching Alcohol

Figure 4: FTIR Spectral analysis of S. cylindrica ethanol extract
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Table 4. FTIR peak values of S. cylindrica chloroform extract

No | Peak Intensity 222;?;:?;:::'& mY) Possible Functional Group Compound Class
1 598.86 93.081 500-680 -H bending (out of plane) Aromtic ring

2 684.68 92.267 690-515 C-Br stretching Halogen compound
3 879.48 84.754 895-885 C=C bending Alkane

4 1113.81 | 62.732 1124-1087 C-N stretching Aliphatic Amine

5 1081.03 | 70.06 1150-1085 C-O stretching Aliphatic Ether

6 1269.07 | 95.744 1275-1200 C-O stretching Alky! Aryl Ether

7 1318.25 | 97.27 1215-1325 C=0 stretching Alkyl ketone

8 1379.07 | 90.656 1390-1310 O- H bending Phenol

9 1453.26 | 90.043 1465-1450 C-H bending Methyl group

10 | 1645.17 | 80.324 1620-1680 C=C stretching Cyclic Alkene

11 | 1920.97 | 97.337 2000-1900 C=C=C stretching Allene

12 2132.16 | 96.747 2322-2138 N=C=S stretching Isothiocyanate

13 | 2899.78 | 77.745 2800-3200 C-H stretching Alkane

14 | 2974.03 | 73.855 2855-2975 C-H stretching Alkene

15 3444.63 | 58.551 3500 -3200 N-H stretching Aliphatic primary amine

Figure 4: FTIR Spectral analysis of S. cylindrica chloroform extract
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HPLC

Compounds in the extract were estimated using HPLC analysis. In the previous literatures, S. cylindrica extract was found
to contain several compounds in varying amounts. HPLC analysis of the plant revealed the presence of several compounds
such as steroidal saponins, which are considered the most distinctive metabolites of the genus Sansevieria. Other
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compounds found in varying amounts in other members of the Asparagaceae family include phenolic acids, flavonones,
cinnamic acid derivatives, and flavonoid derivatives. Family Aspargaceae belongs, was also reported as a source of
stilbenes.[*]

There are seven peaks with different retention times in an ethanolic extract of S.cylindrica species (Table. 5 & Fig. 5).
The peak with retention time 2.127min indicated the presence of a flavone compound,® 3.33min indicated the presence
of cinnamic acid derivatives, (1 6.4 min indicated the presence of a flavonone compound,“?l 2.337min indicated the
presence of spirostane steroidal saponin, 3 8.527min showed flavonone,*¥! 12.780min showed furostane steroidal
saponin.[“! Six peaks with different retention times are present in the chloroformic extract of S.cylindrica species (Table.
6 & Fig. 6). The presence of spirostanesteroidal saponin was demonstrated by retention times 2.943 and 7.613,
respectively, 6 4715.403min by the presence of the phenolic compound gallic acid, “#land 9.490min by the presence of
another phenolic compound ellagic acid. 9

HPLC has gained popularity in fingerprinting study as well as in characterization and quantification of secondary
metabolites. The chromatograms can be used to identify the unknown compounds by comparison with the chromatograms
of known compounds reported in literature.’ HPLC analysis of the plant extracts revealed the presence of flavonones,
cinnamic acid derivatives, steroidal saponin, phenolic compounds in the two plant extracts.

Table 5: HPLC analysis of Sansevieria cylindrica ethanol extract

S.No. Retention time [min] | Area [%] | Height [%0]
1 2.127 16.7 40.7
2 2.337 68.4 47.9
3 3.333 10.8 6.7
4 6.400 1.1 1.6
5 8.527 0.6 0.8
6 10.260 0.6 0.5
7 12.780 1.9 1.8

Fig.5. HPLC analysis of Sansevieria cylindrica ethanol extract

Table 6: HPLC analysis of Sansevieria cylindrica chloroform extract

S.No. Retention time [min] | Area [%] | Height [%]
1 1.047 90.8 88.1
2 2.943 5.1 5.2
3 5.403 0.6 1.2
4 7.613 0.7 1.6
5 9.490 1.2 15
6 12.027 1.6 2.4

Fig.6. HPLC analysis of Sansevieria cylindrica chloroform extract
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CONCLUSION:

The present study concludes that the presence of natural chemical compounds was detected in the selected solvent system.

Thi
FTI

s study provided preliminary data for determining the chemical composition of Sansevieria cylindrica using UV,
R, and HPLC spectral techniques. UV spectrophotometric analysis revealed the presence of secondary metabolites in

both the extract. The FTIR spectral analysis reveals the presence of distinct functional groups. The presence of
flavonones, cinnamic acid derivatives, steroidal saponin, and phenolic compounds was revealed by HPLC analysis of
plant extracts. The bioactive compounds found in leaf extracts have anticarcinogenic, anti-diabetic, antimicrobial,
antioxidant, and anti-inflammatory properties.

RE
1.
2.
3.

4.

9.
10.

11.
12.

13.
14.

15.
16.
17.
18.
19.

20.
21.

FERENCE

Parekh J, Chanda S. In vitro antimicrobial activity and phytochemical analysis of some Indian medicinal plants. Turk. J. Biol.. 2007;31(1):53-8.
Gunasekaran S, Ponnambalam U, Srinivasan S. UV-VIS spectroscopic analysis of blood serum. Asian J Microbiol Biotechnol Environ Sci. 2003;
5(4) : 58 1-2.

Grube M, Muter O, Strikauska S, Gavare M, Limane B. Application of FT-IR spectroscopy for control of the medium composition during the
biodegradation of nitro aromatic compounds. J. Indian Microbiol. Biotech. 2008; 35:1545-1549.

Piana M, Zadra M, de Brum TF, Boligon AA, Goncalves AF, da Cruz RC, de Freitas RB, Canto GS, Athayde ML. Analysis of rutin in the extract
and gel of Viola tricolor. J Chromatogr Sci. 2013 May 1; 51 (5):406-11.

Fan XH, Cheng YY, Ye ZL, Lin RC, Qian ZZ. Multiple chromatographic fingerprinting and its application to the quality control of herbal
medicines. Analytica Chimica Acta. 2006 Jan 12; 555(2):217-24.

Barbosa VM, Waczuk EP, Kamdem JP, Abolaji AO, Lacerda SR, Costa JG. Phytochemical constituents antioxidant activity cytotoxicity
andosmotic fragility effects of Caju (Anacardium microcarpum). Ind Crops Prod. 2014;55:280-8.

Colpo E, Vilanova CD, Reetz LG, Duarte MM, Farias IL, Meinerz DF, Mariano DO, Vendrusculo RG, Boligon AA, Dalla Corte CL, Wagner R.
Brazilian nut consumption by healthy volunteers improves inflammatory parameters. Nutrition. 2014 Apr 1;30(4):459-65.

Boligon AA, Kubica TF, Mario DN, de Brum TF, Piana M, Weiblen R, Lovato L, Alves SH, Santos RC, dos Santos Alves CF, Athayde ML.
Antimicrobial and antiviral activity-guided fractionation from Scutia buxifolia Reissek extracts. Acta Physiologiae Plantarum. 2013 Jul;
35(7):2229-39.

Reis ED, Neto FW, Cattani VB, Peroza LR, Busanello A, Leal CQ, Boligon AA, Lehmen TF, Libardoni M, Athayde ML, Fachinetto R.
Antidepressant-like effect of llex paraguariensis in rats. BioMed Research International. 2014 Jan 1; 2014.

Takawira R, Nordal . The genus Sansevieria (family Dracaenaceae) in Zimbabwe. InXX International Eucarpia Symposium, Section Ornamentals,
Strategies for New Ornamentals-Part 11 572 2001 Jul 3 (pp. 189-198).

Cushnie J. Techniques and Tips for Every Plant and Season. Kyle Cathie; illustrated edition, USA. 2008. ISBN: 978-1856267380.

Shahid M, Shahzad A, Anis M. Antibacterial potential of the extracts derived from leaves and in vitro raised calli of medicinal plants Pterocarpus
marsupium Roxb., Clitoria ternatea L., and Sanseveiria cylindrica Bojer ex Hook. Adv Tradit Med. 2009;9 (2):174-81.

Bawn S. Studies on antitrypanosomal activity of medicinal plants (Doctoral dissertation) 2010.

Said A, Aboutabl EA, Melek FR, Jaleel GA, Raslan M. Steroidal saponins and homoisoflavanone from the aerial parts of Sansevieria cylindrica
Bojer ex Hook. Phytochem. Lett. 2015 Jun 1; 12:113-8.

Ahamad T, Negi DS, Khan MF. Phytochemical analysis, total phenolic content, antioxidant and antidiabetic activity of Sansevieria cylindrica
leaves extract. J Nat Prod Resour 2017;3(2):134-6.

Karamova N, Gumerova S, Hassan GO, Abdul-Hafeez EY, Ibrahim OH, Orabi MA, llinskaya O. Antioxidant and antimutagenic potential of
extracts of some Agavaceae family plants. Bio NanoSci. 2016 Dec; 6(4):591-3.

Raslan MA, Melek FR, Said AA, Elshamy Al, Umeyama A, Mounier MM. New cytotoxic dihydrochalcone and steroidal saponins from the aerial
parts of Sansevieria cylindrica Bojer ex Hook. Phytochem. Lett. 2017 Dec 1; 22: 39-43.

Hussain I, Khan L, Khan MA, Khan FU, Ayaz S, Khan FU. UV Spectrophotometric analysis profile of ascorbic acid in medicinal plants of Pakistan.
World Appl. Sci. J. 2010; 9(7):800-3.

Kumar M, Kumar H, Topno RK, Kumar J. Analysis of impact of anaerobic condition on the aflatoxin production in Aspergillus parasiticus Speare.
Res. J. Agric. Sci.".2019 Mar 1; 39(1):75-8.

Njokua D I, Chidieberea M A, Oguzieb K L, Ogukwea C E, Oguzie E E. Advances in Materials and Corrosion, 2013, 1, 54-61.

Dhivya K, Kalaichelvi K. Screening of phytoconstituents, UV-VIS Spectrum and FTIR analysis of Micrococca mercurialis (L.) Benth.
Int. J. Herb. Med.2017;5(6):40-4.

' Journal of Pharmaceutical Negative Results | Volume 14 | Special Issue 2 | 2023 ﬂ




22.

23.

24.
25.
26.
217.
28.

29.
. Egwaikhide PA, Gimba CE. Analysis of the phytochemical content and anti-microbial activity of Plectranthus glandulosis whole plant. Middle-

3L
32.

33.

39.
40.
41.
42.
43.
44.
45.

46.
. Mimaki Y, Kuroda M, Fukasawa T, SASHIDA Y. Steroidal saponins from the bulbs of Allium karataviense. Chemical and Pharmaceutical bulletin.

48.
49.

50.

Karpagasundari C, Kulothungan S. Analysis of bioactive compounds in Physalis minima leaves using GC MS, HPLC, UV-VIS and FTIR
techniques. J. Pharmacogn. Phytochem. 2014; 3(4):196-201.

Patle TK, Shrivas K, Kurrey R, Upadhyay S, Jangde R, Chauhan R. Phytochemical screening and determination of phenolics and flavonoids in
Dillenia pentagyna using UV-vis and FTIR spectroscopy. Spectrochim. Acta Part A: Molecular and Biomolecular Spectroscopy. 2020 Dec 5;
242:118717.

Saxena M, Saxena J. Evalution of phytoconstituents of Acorus calamus by FTIR and UV-VIS spectroscopic analysis. Int. J. Biol. Pharm. Res.
2012; 3(3):498-501.

Renuka B, Sanjeev B, Ranganathan D. Evaluation of phytoconstituents of Caralluma nilagiriana by FTIR and UV-VIS spectroscopic analysis.
J. Pharmacogn. Phytochem.. 2016 Mar 1; 5(2):105.

Meenambal M, Pughalendy K, Vasantharaja C, Prapakaran S, Vijayan P. Phytochemical information from FTIR and GC-MS studies of methol
extract of Delonix elat leaves. Int. J. Chem. Sci."”. 2012;3 (6):1446-8.

Muruganantham S, Anbalagan G, Ramamurthy N. FT-IR and SEM-EDS comparative analysis of medicinal plants, Eclipta alba Hassk and Eclipta
prostrata Linn. Romanian J. Biophys. 2009; 19(4):285-94.

Mohammed MJ, Al-Bayati FA. Isolation and identification of antibacterial compounds from Thymus kotschyanus aerial parts and Dianthus
caryophyllus flower buds. Phytomedicine. 2009 Jun 1; 16 (6-7):632-7.

Praveena P, Sudarshanam D, AMUDHA F. Spectroscopic studies of medicinal plant Enicostema littorale. Int. J. Recent Sci. Res.".. 2012; 3 (5):382-

East Journal of Scientific Research. 2007;2 (3-4):135-8. J. Pharm. Pharm. Sci., vol. 10, no. 3, pp. 124-132, 2018.

Pramila DM, Xavier R, Marimuthu K, Kathiresan S, Khoo ML, Senthilkumar M, Sathya K, Sreeramanan S. Phytochemical analysis and
antimicrobial potential of methanolic leaf extract of peppermint (Mentha piperita: Lamiaceae). J. Med. Plant Res.. 2012 Jan 16; 6(2):331-5.

Eddy NO, Ameh P, Gimba CE, Ebenso EE. GCMS studies on Anogessus leocarpus (Al) gum and their corrosion inhibition potential for mild steel
in 0.1 M HCI. Int. J. Electrochem. Sci. 2011 Nov 1;6: 5815-29.

Karthikaiselvi R, Subhashini S. Study of adsorption properties and inhibition of mild steel corrosion in hydrochloric acid media by water soluble
composite poly (vinyl alcohol-0-methoxy aniline). Arab J. Basic Appl. Sci.. 2014 Oct 1; 16:74-82.

. Johnson M, Fathima MS. Spectroscopic studies on pouzolzia wightii benn. Int. J. Pharm. Sci. 2018; 10(3):124-32.
. Talib F, Aftab T. FTIR, HPLC, GC-MS Analysis and Investigation of Hypoglycemic Effects of Leaves Extracts of Fagonia indica. Pharmacogn.

commun.. 2021 Apr 1; 11(2):109-18.

. Ragavendran P, Sophia D, Arul Raj C, Gopalakrishnan VK. Functional group analysis of various extractsof Aerva lanata (L.,) by FTIR spectrum.

Pharmacologyonline. 2011; 1: 358-64.

. Skoog DA, Holler FJ, Crouch SR. Principles of instrumental analysis. Cengage learning; 2017 .Jan 27.
. Paul KR, Irudayaraj V, Johnson M, Patric DR. Phytochemical and anti—bacterial activity of epidermal glands extract of Christella parasitica (L.)

H. Lev. Asian Pac. J. Trop. Biomed.". 2011 Feb 1;1(1):8-11.

Riviere C, Pawlus AD, Merillon JM. Natural stilbenoids: distribution in the plant kingdom and chemotaxonomic interest in Vitaceae. Nat. Prod.
Rep.. 2012; 29(11):1317-33.

Ibrahim R M, El-Halawany AM, Saleh DO, El Naggar EMB, EL-Shabrawy AERO ElHawary SS. HPLC-DAD-MS/MS profiling of phenolics
from Securigera securidaca flowers and its anti-hyperglycemic and antihyperlipidemic activities. Brazilian J. Pharmacogn.25 (2), 134-141 (2015).
Jaiswal R, Kiprotich J, Kuhnert N. Determination of the hydroxycinnamate profile of 12 members of the Asteraceae family. Phytochem. 2011 Jun
1; 72(8):781-90.

Allen F, Pon A, Wilson M, Greiner R, Wishart D. CFM-ID: a web server for annotation, spectrum prediction and metabolite identification from
tandem mass spectra. Nucleic Acids Res . 2014 Jul 1; 42(W1):W94-9.

Tran QL, Tezuka Y, Banskota AH, Tran QK, Saiki I, Kadota S. New Spirostanol Steroids and Steroidal Saponins from Roots and Rhizomes of
Dracaena angustifolia and Their Antiproliferative Activity. J. Nat. Prod. 2001 Sep 28; 64(9):1127-32.

Schulze AE. HPLC method development for characterisation of the phenolic composition of Cyclopia subternata and C. maculata extracts and
chromatographic fingerprint analysis for quality control (Doctoral dissertation, Stellenbosch: Stellenbosch University). 2013: 1-149

Kanmoto T, Mimaki Y, Sashida Y, Nikaido T, Koike K, Ohmoto T. Steroidal constituents from the underground parts of Reineckea carnea and
their inhibitory activity on cAMP phosphodiesterase. Chem. Pharm. Bull.. 1994 Apr 15;42 (4):926-31.

Mimaki Y, Inoue T, Kuroda M, Sashida Y. Steroidal saponins from Sansevieria trifasciata. Phytochem.1996 Dec 1; 43 (6):1325-31.

1999 Jun 15; 47(6):738-43.

Mradu G, Saumyakanti S, Sohini M, Arup M. HPLC profiles of standard phenolic compounds present in medicinal plants.
Int. J. Pharmacogn. Phytochem. 2012; 4(3):162-7.

Vagiri M, Ekholm A, Andersson SC, Johansson E, Rumpunen K. An optimized method for analysis of phenolic compounds in buds, leaves, and
fruits of black currant (Ribes nigrum L.). J. Agric. Food Chem. 2012 Oct 24; 60(42):10501-10.

Pandey P, Mehta R, Upadhyay R. Physico-chemical and preliminary phytochemical screening of Psoralea corylifolia. Arch. Appl. Sci. Res.. 2013;
5 (2):261-5.

' Journal of Pharmaceutical Negative Results | Volume 14 | Special Issue 2 | 2023 ﬂ




