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Abstract 

The present study was carried out to evaluate total phenolic content, total flavonoid content, and antioxidant activity from methanolic extracts of the stem and 
leaves of Ophiorrhiza ochroleuca Hook.f. (Rubiaceae). The total phenolic content of both leaf and young stem was determined using the Folin-ciocalteu reagent 
method. Leaf displayed the highest phenolic content (43.97 ± 0.71 mg gallic acid equivalent (GAE)/g of dry sample extract followed by the stem with 16.24 ± 0.76 
mg GAE/g). while the highest flavonoid content was observed in leaf extract with the result 90.40 ± 1.20 mg rutin equivalent (RE)/g of dry sample. The antioxidant 
activity was determined using DPPH (2,2-dyphenyl-1-picrylhydrazyl) assay with ascorbic acid as standard (IC50 value 6.65 ± 0.22). Leaf reported the highest 
antioxidant activity with IC50 value 508.81 ± 17.60 µg/ml followed by the stem with IC50 value of 581.62 ± 45.22 µg/ml. 
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1. Introduction

The free radicals are highly reactive and unstable with a lone unpaired 
electron. The generation of highly reactive free radicals such as 
reactive oxygen species (ROS), reactive nitrogen species (RNS), 
super-oxides, etc. can induce oxidative stress within our body. The 
immune system of our body protects cells from oxidative damage and 
immature aging conditions nevertheless the accumulation of high 
levels of free radicals can change the membrane fluidity and plays a 
major role in introducing various metabolic disorders, numerous 
neurodegenerative diseases, cancer, aging, cellular injury, 
cardiovascular and renal disorders (Aryal et al., 2019; Preethamol 
and Thoppil, 2020). The antioxidant system present in our body 
scavenges these free radicals by pairing with its lone unpaired 
electron and regulates the oxidation and anti-oxidation reactions (Xu 
et al., 2017). But in the present time high alcohol consumption, 
smoking, exposure to radiation, and environmental toxins induce the 
production of ROS and RNS in excessive amounts that can disrupt 
the balance between oxidation and anti-oxidation processes within 
our body (Li et al., 2015). The human body can obtain antioxidants 
from natural food sources such as medicinal plants, fruits, vegetables, 
spices, mushrooms, etc. in their daily diet. The natural antioxidants 
are mainly polyphenolic compounds (phenolics, flavonoids, 
anthocyanins, carotenoids, vitamins) (Cai et al., 2014). So, in recent 
times, analysis of phenolics and flavonoids with antioxidant activity 
has been studied in nutrition and food science. Phenolic compounds 
are good electron donors and can directly contribute to the anti-
oxidation reaction (Lee et al., 2015; Aryal et al., 2019). 

The genus Ophiorrhiza L. is widely distributed in tropical wet forests to 
subtropical Asia, Australia, New Guinea, and the Pacific Islands, with 
more than 400 species (Schanzer, 2005). A total of 52 species have 
been recorded from India (Nayar, 2014), hitherto with addition to 
Ophiorrhiza ripicola Craib to the flora of India from Arunachal 
pradesh the species increased to 53 species, and out of 53 species 25 

species are endemic to India 6 species from Northeast India (Hareesh  
et al., 2015, 2017), however, with the addition of one species i.e. 
Ophiorrhiza ripicola Craib, and nevertheless a total of 8 species from 
Assam (Brooah and Ahmed, 2014), Consequently the number of 
Ophiorrhiza L. species will be a total of 9 species from North East 
India. The genus Ophiorrhiza L. The genus Ophiorrhiza (Rubiaceae) 
has wide applications in traditional medicine, The majority of the 
species are used for the treatment of wounds, inflammation, body 
pain, cancer, bacterial infections, snakebite, etc. (Krishnan et al., 
2015; Taher et al., 2020), and several species have been revealed the 
presence of secondary metabolites like alkaloids, flavonoids phenols, 
terpenoids, steroids, etc., in addition, several biological activities, 
including anticancer, anti-fungal, anti-malarial, cytotoxic activity, 
and antiviral activity obtained from the extract plants parts (Aryal et 
al., 2019; Preethamol and Thoppil, 2020). although assessment of the 
total phenolic content, total flavonoid content, and antioxidant 
activity of Ophiorrhiza ochroleuca Hook.f. have no reported in earlier 
works, therefore, the present study was aimed to assess the total 
phenolic content, total flavonoid content, and antioxidant activity of 
Ophiorrhiza ochroleuca Hook.f. 

2. Material and method

2.1. Collection and identification of plant samples 

Through the critical observation and morphological study of the 
collected plant samples and compared with the prologue and 
digitalized herbarium of Kew herbarium and digitalized herbarium 
Specimens of JSTOR Global Plants, the plant samples were identified 
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as Ophiorrhiza ochroleuca Hook.f. The plant sample was collected 
from the forest margin of the Tinsukia district and planted in the 
college botanical garden for ex-situ conservation and the 
multiplication of the plant species was done. However, for estimation 
of phenolic and flavonoid content and antioxidant activity, the 
separate plant was planted in a polyhouse and collected for analysis. 
 
2.2. Preparation of extract 
 

The extract was prepared using a cold maceration process. After 
collection leaf and stem were separated, washed properly to remove 
visible dust, shade dried, grounded into powder, and macerated in 
95% methanol for 7 days. Filter the samples after 7 days of maceration 
and concentrate the filtrates using a rotary evaporator and keep the 
concentrated extract at cold temperature for further phytochemical 
analysis. 
 
2.3. Estimation of total Phenolic Content (TPC) 
 

The total phenolic content of the sample was estimated using Folin-
Ciocalteu reagent method with little modification (Singleton et al., 
2019). Gallic acid was taken as standard. Briefly, 100µl of samples 
(1mg/ml in methanol), blank (methanol), and standard in different 
concentrations were mixed with 500 µl of Folin-ciocalteu reagent. 
After 5 minutes incubation at room temperature 400 µl of 7.5 % 
sodium carbonate was added and further incubated for half an hour 
at room temperature. The absorbance was taken at 760 nm using a 
Thermo Scientific Multiscan Spectrophotometer against blank. 
Results are calculated from the gallic acid calibration curve and 
expressed as milligrams (mg) of gallic acid equivalent per gram (g) of 
the dry sample extract. 
 
2.4. Estimation of total Flavonoid Content (TFC) 
 

The total flavonoid content of the sample was estimated by using 
aluminum chloride colorimetric method (Goswami et al., 2023). 
Rutin was taken as standard. Briefly, 25 µl of sample (1mg/ ml, in 
methanol), blank and standard (different concentrations, 500 – 7.81 
µg/ml range) were mixed with 100µl of distilled water followed by the 

addition of 15 µl of 10 % AlCl3 solution and incubated the mixtures for 
5 minutes at room temperature. After 5 minutes, 50 µl of 1M sodium 
acetate solution was added. After 40 minutes of incubation at room 
temperature absorbance was measured at 415 nm using Thermo 
Scientific Multiscan Spectrophotometer. The results are calculated 
from the rutin calibration curve and expressed as milligram (mg) 
rutin equivalent per gram (g) of dry sample. 
 
2.5. Antioxidant activity 
 

The antioxidant activity was determined by using DPPH (2,2-
dyphenyl-1-picrylhydrazyl) radical scavenging earlier method (Cai et 
al., 2014; Xu et al., 2017), with slight modification. 0.1 mM DPPH 
stock solution was prepared in methanol. 200 µl DPPH solution 
mixed with 100 µl sample (different concentrations 2000 – 31.25 
µg/ml range), standard ascorbic acid (in different concentrations 100 
– 1.56 µg/ml range) and control (DPPH + methanol) in a 96 well 
plate. Incubate the sample mixture in the dark for 30 minutes at room 
temperature and absorbance was taken at 517 nm using a Thermo 
Scientific Multiscan Spectrophotometer. The radical scavenging 
activity was calculated using the formula: 
 

Inhibition % = 
𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑎𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 − 𝑠𝑎𝑚𝑝𝑙𝑒 𝑎𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒

𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑎𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒
 × 100 

 
Results are expressed as IC50 (50 % inhibition concentration by the 
sample) value. 
 

3. Results  
 

3.1. Total phenolic and flavonoid content 
 

The total phenolic content of Ophiorrhiza ochroleuca was calculated 
from the regression equation of gallic acid calibration curve (y = 
0.0053x + 0.0033) and results are expressed as milligram gallic acid 
equivalent per gram of dry plant sample extract (mgGAE/g). The total 
phenolic content of methanolic crude extract of leaf and stem of O. 
ochroleuca is to be found 43.97 ± 0.71 mgGAE/g and 16.24 ± 0.76 
mgGAE/g dried extract respectively. Figure 2 depicts the 
concentration v/s absorbance curve of standard gallic acid for 
determination of Total Phenolic Content (TPC) of samples.) 

Figure 1. Ophiorrhiza ochroleuca (A) Seedling stage (B) Flowering 

stage.  
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Figure 2. Gallic acid (concentration v/s absorption) calibration 

curve (TPC). 

Figure 3. Rutin (concentration v/s absorption) calibration 

curve (TFC) 
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The total flavonoid content of O. recurvipetala was calculated from 
the regression equation of rutin calibration curve (y = 0.0021x + 
0.0211) and results are expressed as milligram rutin equivalent per 
gram of dry plant sample extract (mgRE/g). The total flavonoid 
content of methanolic crude extract of the leaf and stem of O. 
ochroleuca is to be found 90.40 ± 1.20 mgRE/g and 20.86 ± 3.27 
mgRE/g dried extract respectively. Figure 3 depicts the concentration 
v/s absorbance curve of standard rutin for determination of Total 
Flavonoid Content (TFC) of samples.) 
 
3.2. Antioxidant activity 
 

The antioxidant activity of methanolic leaf and stem extracts of O. 
ochroleuca was determined by one assay only – DPPH radical 
scavenging assay. The main principle of this assay is the capacity to 
inhibit 50% (IC50) of DPPH free radical by the crude extracts. Results 
are expressed as IC50 value and compared with standard ascorbic acid 
(IC50 = 6.65 ± 0.22). Lower the value of IC50 higher will be the 
antioxidant activity i.e. radical scavenging potentiality by the crude 
sample. Both leaves showed higher radical scavenging activity with 
IC50 value of 508.81 ± 17.60 µg/ml followed by the stem with IC50 
581.62 ± 45.22 µg/ml. 
  

4. Discussion 
 

The Rubiaceae family is renowned for its ability to generate bioactive 
substances like iridoids, indole alkaloids, anthraquinones, 
terpenoids, flavonoids, and various other forms of phenolic 
compounds. These compounds exhibit notable pharmacological 
effects, contributing to the family's significant pharmacological 
profile (Martins D and Nunez, 2015). Scientific literature on 
Ophiorrhiza plants highlights their extensive presence throughout 
Asia and its neighboring regions, where they have been traditionally 
employed in medicinal practices to combat a range of ailments 
including cancer, viral infections, and microbial diseases (Taher etal., 
2020). Several species of Ophiorrhiza such as O. radicans, O. 
mungos, and O. nicobarica, have been found to contain significant 
quantities of alkaloids, flavonoids, and terpenoids. (Chattopadhyay et 
al., 2007; Krishnan et al., 2014; Prabha and Karuppusamy, 2018; 
Taher etal., 2020;). The antioxidant activity, total phenolic content 
and total flavonoid content of many species of Ophiorrhiza like O. 
pectinata (Preethamol and Thoppil, 2020), O. jacobii (Preethamol 
and Thoppil, 2022), O. mungos (Krishnakumar etal., 2012) have also 
been assessed, yielding promising results. 
 

5. Conclusion 
 

Phenolic compounds (phenolic acid, flavonoid, etc.) are bioactive 
compounds that have health benefits. These compounds have 
antioxidant, anti-inflammatory, anti-microbial, etc. properties. 
Earlier studies on plants of the Genus Ophiorrhiza reveal that it 
possesses anti-tumor and anti-cancer activities. The plants of the 
Genus contain an important secondary metabolite called 
Camptothecin. The present studies on methanolic crude leaves and 
stem extract of O. ochroleuca show the presence of phenolic and 
flavonoids with a maximum in the leaves and radical scavenging 
activity (anti-oxidant properties). Further, detailed studies on the 
phytochemicals, their extraction and isolation, molecular structures, 
role in the biochemical pathways, and mechanism of actions with 
special emphasis on Camptothecin an important potent anti-cancer 
plant-derived metabolite are needed using suitable biochemical and 
molecular analytical techniques. 
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