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ANTIOXIDANT ACTIVITY, PHENOLIC AND
FLAVONOID CONTENT OF TECOMA STANS(L.)
KunthANDZINGIBER OFFICINALESROSCOE

ABSTRACT

Aim: The purpose of this study was to determine the total phenolic and flavonoid content
and antioxidant activity in the three medicinal plants Tecoma stansand Zingiber officinales.
Methods: Aqueous, methanolic, and ethanolic solvent extracts were prepared; the DPPH
assay was used to measure the extracts' antioxidant activity. Standard techniques were
used to determine the total phenolic and flavonoid contents.

Results:Methanolic solvent contained the highest total phenolic(16.67+0.04,11.56+0.09 mg
GAE/g dw) and flavonoid contents (14.21+0.10, 7.96+£0.06 mg QUE/g,)as well as antioxidant
activity (68.91%, 53.09% at 300 pg/ml) in Z.officinalesand T. stans extracts respectively.
Conclusion:Our study's screened extracts of can be exploited as possible antioxidant
agents as well as resources for the production of novel drugs.

Keywords: Antioxidant activity, DPPH assay, Total phenolic content, Total flavonoid content,
Tecoma stans, Zingiber officinales.

1. INTRODUCTION

Plants and natural products constitute the foundation of both contemporary and traditional
medicines [1]. Medicinal plants are particularly significant in facilitating the development of
alternative remedies that do not have the negative side effects of synthetic pharmaceuticals
[2,3]. Herbs are used in approximately 25% of prescription medications globally [4,5].

Ginger (Zingiber officinale Roscoe) is a member of the Zingiberaceae family and contains a
variety of active compounds including terpenes (sesquiterpene hydrocarbons), alkaloids, and
polyphenols [6].

Phenolic compounds are linked to a wide range of biological activities, one of which is their
antioxidant ability [7], which may aid in protecting cells from oxidative damage induced by
free radicals [8, 9]. Studies have reported that ginger has antioxidant properties [10,11].
From ancient times, ginger has been used as a medicine to cure a variety of conditions,
including fever, indigestion, hypertension, sprains, sore throats, cramps, and rheumatism
[12]. Ginger has a variety of biological properties, including antibacterial activity, antifungal
activity, anti-inflammatory activity, and anticoagulant impact [13,14].

A decorative shrub from the Bignoniaceae family, is Tecoma stans (L.) Kunth also known as
yellow elder, has been used in traditional medicine. Aerial parts of the plant are used for the
treatment of diabetes, to control fungal infections, and as a tonic, diuretic and dewormer [15].




Teas made from flowers and leaves are commonly used to treat diabetes and digestive
problems, and the decoction of flowers has been used to relieve stomach pain [16,17]. The
presence of several bioactive compounds in species of Tecoma genus have been reported,
which include saponins, flavonoids, alkaloids, phenols, steroids, anthraquinones, tannins,
terpenes, hydrocarbons, volatile oils, glycosylated flavonoids and phenolic acids [17,18].
These compounds have been shown antioxidant, antibacterial and antifungal activities [19].

These plants have key bio-natural components that are quite effective in giving critical
medical advantages.The present study aims to determine the total phenolic and flavonoid
content and antioxidant activity in the medicinal plants Tecoma stansand Zingiber officinales.

2. MATERIAL AND METHODS

The selected medicinal plants/ parts were collected as follows: leaves of Tacoma stans were
obtained from the plants growing at BanasthaliVidyapith campus, and rhizome of Zingiber
officinale were procured from the market and kept in a refrigerator at 4°C.

2.2 Extraction of Leaf Samples

20g of leaf sample was dissolved in 100 ml of solvent (ethanol, methanol, and water) for 24—
42 hours at room temperature. Then, the extracts were filtered through sterile muslin cloth
and Whatman filter paper. The filtrates from each solvent were evaporated in a desiccator.
The dried extracts were packaged in airtight containers, labelled, and kept in a refrigerator
(2-4°C) for further use.

2.3 Total phenolic and total flavonoid content
The total phenolic [20,21] and flavonoid [22,23] content of various fractions of extracts
(methanol, ethanol, and aqueous) were assessed using standard procedures.

2.4 Determination of Antioxidant Activity:

To determine DPPH (1, 1 dihydroxy 2- picrylhydrazyl, Sigma Aldrich) free radical scavenging
activity, 1.0ml of DPPH solution (0.135mM DPPH in methanol) was added to (100-300ug/ml)
plant extract [19]. The reaction mixture was kept in the dark for 30 minutes and its
absorbance at 517nm was measured with a spectrophotometer. Ascorbic acid was utilized
as a reference.

2.6 Statistical Analysis:

The experiments were repeated three times, and the findings were provided as Meant S.E.
All tests were designed using a random block design and ANOVA at p<0.05. Appropriate
post-hoc tests were performed, including the "Duncan Multi-Distance Test" (DMRT) and the
"Least Significant Difference" (LSD).

3. RESULTS AND DISCUSSION

3.1 Total Phenolic and Flavonoid Contents

Table 1 shows the amounts of phenolic and flavonoid content in several medicinal plants.
Among these three solvents, MetOH extraction yielded the most phenolic acid in all three
extracts, but Ag. solvent extraction yielded the least phenolic content. TPC (16.67, 17.78 and
10.59 mg GAE/g extract respectively) and TFC (14.21, 12.75 and 8.10 mg QE/g dw extract
respectively) are abundant in Z. officinales extracts in MetOH, EtOH, and Aq. Solvent.



Table 1. Total phenolic and flavonoid content of plant extracts. (Results are mean *
standard deviation (SD); significance value according to at P<0.05 following ANOVA
and LSD)

Plants/ TPC (mg GAE/g dw) TFC (mg QUE/g dw)
Extracts MetOH EtOH Ag. MetOH EtOH Aq.
TS 11.56+£0.09 9.73+0.07 4.30+0.14  7.96+0.06 6.20+0.11 3.66+0.06
Z0 16.67+0.04 12.784+0.06 10.59+0.07 14.21+0.10 12.75+0.13 8.10+0.10

Results are mean + standard deviation (SD), EtOH= Ethanolic extract, MetOH= Methanolic
extract, Ag.= Aqueous extract; T. stans=TS; Z. officinales= ZO.

3.2 Total antioxidant activity:

The efficacy of three distinct solvent extracts to scavenge DPPH free radicals was tested
and compared to the standard, ascorbic acid. Figure 1 shows the antioxidant properties of
medicinal plant extracts as assessed by DPPH scavenging experiments. The present study's
results demonstrated that Z. officinales sample DPPH+ scavenging activity considerably
increased in methanol solvent. However, the extracts' DPPH radical scavenging capacities
were lower than those of ascorbic acid (82.29%) at 300ug/ml. This result clearly shows that
the extracts have proton donating potential and might be used as free radical inhibitors or
scavengers, possibly functioning as primary anti-oxidants
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Figure 1. Total antioxidant activity of Z. officinales and T. stans in different solvents
(A) methanolic (B) ethanolic (C) aqueous.

In the current investigation, high TPC and TFC values, as well as antioxidant activity, were
found in methanolic solvent extract. Plant phenolic compounds are potent antioxidants and
antimicrobials [24,25]. Several investigations have shown that flavonoids in plant extracts
have antioxidant and antifungal properties[26,27].

The presence of phenolic and flavonoid compounds in these plants may enhance
their biological capabilities when compared to other therapeutic plants evaluated. The
antioxidant capabilities of phenolic and flavonoids compounds are determined by the
structural interaction between various elements of their chemical structure. Natural
polyphenols have the ability to eliminate free radicals, bind metal prooxidants, decrease
radicals, inhibit oxidases, and terminate the oxidation chain reaction [28]. Based on in vitro
findings, these medicinal plants are intriguing and promising as a possible source for new
antioxidant medications.

REFERENCES

1. Khare T, Anand U, Dey A, Assaraf YG, Chen ZS, Liu Z, Kumar V. Exploring
phytochemicals for combating antibiotic resistance in microbial pathogens. Frontiers in
Pharmacology. 2021 Jul 21;12:720726.

2. Vaou N, Stavropoulou E, Voidarou C, Tsigalou C, Bezirtzoglou E. Towards advances in
medicinal plant antimicrobial activity: A review study on challenges and future
perspectives. Microorganisms. 2021 Sep 27;9(10):2041.

3. Bisso BN, Kayoka-Kabongo PN, Tchuenguem RT, Dzoyem JP. Phytochemical analysis
and antifungal potentiating activity of extracts from loquat (Eriobotrya japonica) against
Cryptococcus neoformans clinical isolates. Advances in Pharmacological and
Pharmaceutical Sciences. 2022 Apr 14;2022.

4. Rasool A, Bhat KM, Sheikh AA, Jan A, Hassan S. Medicinal plants: Role, distribution
and future. Journal of Pharmacognosy and Phytochemistry. 2020;9(2):2111-4.

5. Savadi S, Vazifedoost M, Didar Z, Nematshahi MM, Jahed E. Phytochemical analysis
and antimicrobial/antioxidant activity of Cynodondactylon (L.) Pers. rhizome methanolic
extract. Journal of Food Quality. 2020 Apr 1;2020:1-0.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Bonilla J, Poloni T, Lourenco RV, Sobral PJ. Antioxidant potential of eugenol and ginger
essential oils with gelatin/chitosan films. Food Bioscience. 2018 Jun 1;23:107-14.
Gouveia S, Castilho PC. Antioxidant potential of Artemisia argenteal'Hér alcoholic
extract and its relation with the phenolic composition. Food Research International. 2011
Jul 1;44(6):1620-31.

van Breemen RB, Tao Y, Li W. Cyclooxygenase-2 inhibitors in ginger (Zingiber
officinale). Fitoterapia. 2011 Jan 1;82(1):38-43.

Auddy B, Ferreira M, Blasina F, Lafon L, Arredondo F, Dajas F, Tripathi PC, Seal T,
Mukherjee B. Screening of antioxidant activity of three Indian medicinal plants,
traditionally used for the management of neurodegenerative diseases. Journal of
Ethnopharmacology. 2003 Feb 1;84(2-3):131-8.

Stoilova |, Krastanov A, Stoyanova A, Denev P, Gargova S. Antioxidant activity of a
ginger extract (Zingiber officinale). Food Chemistry. 2007 Jan 1;102(3):764-70.

Maizura M, Aminah A, Wan Aida WM. Total phenolic content and antioxidant activity of
kesum (Polygonum minus), ginger (Zingiber officinale) and turmeric (Curcuma longa)
extract. International Food Research Journal. 2011 May 1;18(2).

Ali BH, Blunden G, Tanira MO, Nemmar A. Some phytochemical, pharmacological and
toxicological properties of ginger (Zingiber officinale Roscoe): a review of recent
research. Food and Chemical Toxicology. 2008 Feb 1;46(2):409-20.

Abdalla WE, Abdallah EM. Antibacterial activity of ginger (Zingiber officinale Rosc.)
rhizome: A mini review. International Journal of Pharmacognosy & Chinese Medicine.
2018;2(4):000142.

Jabborova D, Annapurna K, Fayzullaeva M, Sulaymonov K, Kadirova D, Jabbarov Z,
Sayyed RZ. Isolation and characterization of endophytic bacteria from ginger (Zingiber
officinale Rosc.). Annals of Phytomedicine. 2020;9:116-21.

Gongalves TP, Parreira AG, dos Santos Zanuncio VS, de Souza Farias K, da Silva DB,
dos Santos Lima LA. Antibacterial and antioxidant properties of flowers from Tecoma
stans (L.) Juss. ex Kunth (Bignoniaceae). South African Journal of Botany. 2022 Jan
1;144:156-65.

Lozoya-Meckes M, Mellado-Campos V. Is the Tecoma stans infusion an antidiabetic
remedy? Journal of Ethnopharmacology. 1985 Sep 1;14(1):1-9.

Singh A, Nagori BP, Mathur K. Tecoma stans: an important medicinal plant. Journal of
Pharmaceutical Erudition. 2013 Aug;3:13-21.

Anburaj G, Marimuthu M, Rajasudha V, Manikandan R. In vitro anti-cancer activity
Tecoma stans against human breast cancer yellow elder (Tecoma stans). Journal of
Pharmacognosy and Phytochemistry. 2016;5(5):331-4.

Taher MA, Dawood DH, Sanad MI, Hassan RA. Searching for anti-hyperglycemic
phytomolecules of Tecoma stans. European Journal of Chemistry. 2016 Dec
31;7(4):397-404.

Al-Azzawi A, Al Dibsawi A, Talath S, Wali AF, Sarheed O. Method Development: The
antioxidant and antifungal activity of the isolated component from the ethanolic extract of
Tecoma stansleaves using flash chromatography. Separations. 2022 Oct 18;9(10):317.
Chakraborty D, Mandal SM. Fractional changes in phenolic acids composition in root
nodules of Arachishypogaea L. Plant Growth Regulation. 2008 Jul; 55:159-63.

Cl KC, Indira G. Quantitative estimation of total phenolic, flavonoids, tannin and
chlorophyll content of leaves of Strobilantheskunthiana (Neelakurinji). Journal of
Medicinal Plants. 2016; 4:282-6.

Aliyu AB, Ibrahim MA, Musa AM, Musa AO, Kiplimo JJ, Oyewale AO. Free radical
scavenging and total antioxidant capacity of root extracts of Anchomanesdifformisgngl.
(Araceae). Acta Poloniae Pharmaceutica 2013 Jan 1;70(1):115-21.

Alam MN, Bristi NJ, Rafiquzzaman M. Review on in vivo and in vitro methods evaluation
of antioxidant activity. Saudi Pharmaceutical Journal. 2013; 21(2): 143-152.doi:
https://doi.org/10.1016/j.jsps.2012.05.002



25.

26.

27.

28.

Adedapo AA, Jimoh FO, Koduru S, Masika PJ, Afolayan AJ. Assessment of the
medicinal potentials of the methanol extracts of the leaves and stems of
Buddlejasaligna. BMC Complementary and Alternative Medicine. 2009 Dec;9(1):1-8.
Adesegun SA, Fajana A, Orabueze Cl, Coker HA. Evaluation of antioxidant properties of
Phaulopsisfascisepala CB Cl. (Acanthaceae). Evidence-Based Complementary and
Alternative Medicine. 2009 Jun 1; 6:227-31.

Yoshida T, Konishi M, Horinaka M, Yasuda T, Goda AE, Taniguchi H, Yano K, Wakada
M, Sakai T. Kaempferol sensitizes colon cancer cells to TRAIL-induced apoptosis.
Biochemical and Biophysical Research Communications. 2008 Oct 10;375(1):129-33.
Carocho M, Ferreira IC. A review on antioxidants, prooxidants and related controversy:
Natural and synthetic compounds, screening and analysis methodologies and future
perspectives. Food and chemical toxicology. 2013 Jan 1;51:15-25.



