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ABSTRACT 

Inflammation is a natural defense mechanism that protects the body from foreign threats and injuries. 
However, chronic inflammation can lead to discomfort and health complications. Non-steroidal anti-

inflammatory drugs and corticosteroids are commonly used to treat inflammation. Despite their 

efficacy, these drugs can cause various adverse side effects, prompting the need for alternative 

treatments. Medicinal plants, such as Chrysopogon aciculatus, a commonly overlooked weed, have 

been used in traditional medicine in other countries to address inflammation.This study used an in 

vitro experimental design to investigate the potential anti-inflammatory properties of C. aciculatus and 

to determine the optimal concentration of its different parts (seedhead, roots, stems, and leaves) using 

the albumin denaturation method. Six dilutions of plant extracts (1000µg/mL, 100µg/mL, 10µg/mL, 

1µg/mL, 0.1µg/mL, and 0.01µg/mL) were prepared and analyzed to evaluate its protein denaturation 

inhibition. Results revealed that all but the seedhead of C. aciculatus show a concentration-dependent 

inhibitory effect on albumin denaturation. The root extract at the 100µg/mL concentration showed the 

highest protein denaturation inhibition at 78.18%, followed by the stem and leaves. These effects were 

compared to the controls, Prednisone and Advil, with a p-value of 0.020.  This suggests that the root, 

stem, and leaves at this concentration provide a different level of inhibition compared to the reference 

drugs. This might be due to the distinct bioactive compounds present in C. aciculatus that inhibits 

albumin denaturation. This could lead to further investigations into the potential therapeutic uses of 

this plant as well as evaluating its long-term safety. Future research is also recommended to employ 

additional in vitro methods, such as the human red blood cell stabilization membrane assay, and utilize 

IC50 values for a more accurate quantification of protein inhibition. 
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Introduction 

 

Homeostasis is the state of balance in all 

physical systems needed for a body to function 

properly and survive. It maintains the internal 

state of every living system. In this self-

regulating process, the internal reactions are 

controlled at a stable level or a set point. Through 

the organism's ability to react to a particular 

stimulus, it enables itself to function efficiently 

in a variety of environmental circumstances. 

Sensory systems or receptors track the values of 

regulated variables from the environment and are 

adjusted by effectors in order for homeostasis to 

be preserved (Marzvanyan, 2023; Meizlish et al., 

2021). When the values of the regulated 

variables fall within an acceptable dynamic 

range, the system is said to be in a homeostatic 

state. When an external disturbance disrupts the 

body’s homeostatic capacity to maintain such 

values, a stress reaction is triggered. Hence, an 

inflammatory response is triggered when the 

stress response is insufficient to protect 

homeostasis. 

Inflammation is often linked as a 

response to stress. It serves as a defense 

mechanism to fight against injuries and foreign 

threats. The inflammatory response works by the 

injured cells releasing many chemicals, mainly 

prostaglandins and cytokines. This response 

though, may cause discomfort and pain. Hence, 

anti-inflammatory drugs were developed to 

relieve discomfort. Non-steroidal anti-

inflammatory drugs (NSAIDs) are medications 

developed to treat inflammation and block 

cytokines and other proinflammatory molecules, 

including the enzyme cyclooxygenase. NSAIDs 

work by inhibiting the enzyme cyclooxygenase 

(COX), which is necessary for the production of 

prostaglandins  and thromboxane. A reduction in 

prostaglandin production reduces pain and 

inflammation (Günaydın & Bilge 2018). On the 

contrary, NSAIDs can cause severe allergic 

responses, liver damage, and can increase the 

risk of developing heart issues (Shmerling, 2020).  

Corticosteroids are also group of anti-

inflammatory drugs that address inflammation 

by suppressing genes such as interleukins that 

promote the condition to occur. These drugs also 

reduce the activity and proliferation of immune 

cells, such as T cells, B cells, and macrophages 

preventing these cells from releasing 

inflammatory mediators. Elevated blood glucose, 

skin rashing, increased pain and skin rupture are 

some reported side effects of corticosteroids  

(Stone, et al., 2021). Hence, researches and 

formulations are further being developed to 

provide safer and better alternatives to anti-

inflammatory drugs. 

Foods tend to be naturally anti- 

inflammatory. Plant-based foods mostly 

consisting of leafy greens, contain phytonutrients 

that reduce the likelihood of inflammation 

(Ruhee et al., 2020). These anti-inflammatory 

properties within these foods can be traced back 

to flavonoids. Flavonoids are polyphenolic 

substances that are widely distributed in the plant 

kingdom. Flavonoids possess anti-inflammatory 

properties by inhibiting regulatory enzymes and 

transcription factors that have an important role 

in the control of mediators of inflammation. 

Flavonoids are also potent antioxidants which 

scavenge free radicals to decrease their 

formation. As a result, flavonoids profoundly 

affect a number of immune cells and 

immunological systems that are crucial in the 

inflammatory processes (Maleki et al., 2019). 

 Chrysopogon aciculatus, an angiosperm 

and a low-key flora, contains phytochemicals 

including flavonoids that ameliorate 

inflammation (Zihad et al., 2018). C. aciculatus 

which is commonly known as “amorseko” in 

Bicol, is a grass species that belongs to the family 

Poaceae. Its stolons are covered with imbricate 

scale-like old sheaths, sending up numerous 

sterile leafy shoots. Its sheaths are approximately 

1 to 3 cm long while the stems or culm measures 

about 15 to 25 cm tall (“Chrysopogon 

Aciculatus”, 2023). C. aciculatus is usually 

regarded as a troublesome weed in open places 

and lawns. The seeds of this leafy, perennial 

grass are a nuisance because it adheres to 

clothing, animals and other objects. The needle-

like, prickly spikes of the seedhead can also 

penetrate the skin, and thus become a source of 

harm to both humans and animals. Unknown to 

many, the roots and leaves of this plant is 

commonly used as a medicinal herb in 

Bangladesh and Nepal for the management of a 

wide range of ailments. Chinese natives usually 
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make a decoction of the roots of C. aciculatus to 

serve as a treatment for diarrhea (Hu et al., 2020).  

This plant has also been recently investigated to 

possess anthelmintic properties for swamp 

buffalos (Satrija et al., 2023). While in Malaysia, 

ashes made of Cogon grass (Imperata cylindrica) 

along with C. aciculatus are swallowed as a 

treatment for rheumatism (“Chrysopogon 

Aciculatus”, 2023). Based on the antinociceptive 

study on C. aciculatus extract, no toxicity and 

harm was noted, hence, it is safe to be consumed 

(Zihad et al., 2018).  

Analgesic properties have been traced 

back to C. aciculatus as shown in the study of 

Zihad et al. in 2018. An acetic acid induced 

writhing test was conducted on mice. Their 

results concluded with diclofenac sodium 

showing the most potent analgesic activity and 

the C. aciculatus experimental groups also 

showed comparable results. In the same study, a 

hot plate test was conducted to further test the 

analgesic properties of C. aciculatus. Groups of 

mice were once again treated with various 

substances and then placed on a  heated hot plate. 

The study concluded that the plant species 

possess analgesic property.  

Past studies conducted on C. aciculatus 

focused on investigating its chemical 

constituents, toxicity and analgesic properties 

(Islam et al, 2019; Zihad, et al., 2018).  The 

current study, thus, attempts to look into the 

possibility of anti-inflammatory effects of not 

only the roots and leaves but also the stem and 

seedhead of C. aciculatus through an albumin 

denaturation assay. 

Albumin denaturation analysis is a 

widely used method to assess the anti-

inflammatory actions of plant extracts. This 

provides a way to further analyze C. aciculatus’ 

properties. This method is based on the principle 

that certain substances, when subjected to 

inflammatory conditions, can cause the 

denaturation of proteins, such as albumin, 

leading to structural changes and loss of 

functional properties. Consequently, the albumin 

denaturation method serves as an important tool 

to measure the ability of plant extracts or 

compounds to inhibit protein denaturation 

induced by inflammatory agents. By assessing 

the extent to which a test substance prevents 

albumin denaturation, the capacity to mitigate 

the inflammatory response and preserve protein 

structure and function under inflammatory 

conditions can be inferred (Anokwah et al., 2022; 

Akoto, et al, 2020; Dharmadeva et al., 2018). 

The albumin denaturation method as 

proposed to be used in the present study, 

however, only represents an in vitro model of 

inflammation and may not fully replicate the 

complexity of in vivo inflammatory processes. 

This research may not further explore the long-

term effects of C. aciculatus extract on 

inflammation or consider its effects on other 

mediators or pathways involved in the 

inflammatory response. 

This current research generally aimed to 

evaluate the anti-inflammatory activity of C. 

aciculatus through the albumin denaturation 

method. It specifically determined the 

concentration-dependent effect of its seedhead, 

root, leaf and stem extracts on inhibiting albumin 

denaturation. It also aimed to determine the 

optimal concentration for maximum anti-

inflammatory effect. Moreover, this study was  

able to compare the efficacy of the extract to 

commercial anti-inflammatory drugs.  

This research would benefit the general 

community as everyone would be given  

awareness about the importance and possible 

uses of C. aciculatus. Scientific communities 

could use the findings of this research for 

different innovations. The medical community, 

may be helped by the findings in providing 

foundation for development of C. aciculatus 

based pharmaceuticals, or recommended diet 

changes aimed at combating complications 

caused by inflammations. In addition, business 

opportunities can be capitalized upon the 

potential innovations and inventions of C. 

aciculatus based products and treatments. 

Likewise, this study would provide the 

Department of Science and Technology with 

relevant information as a basis for the possible 

applications of the grass species. Future 

researchers could construct similar research in 

relation to this study. Information and data 

presented can be utilized as reference. 
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Materials and Methods 

 

The experimental procedures were 

carried out based on the study of Dharmadeva et 

al. (2018) with modifications. 

 
Plant Material Collection  

C. aciculatus plant species were 

collected in the campus of University of Santo 

Tomas-Legazpi. The plant was identified via an 

online application (Pl@ntNet) and mobile 

application (PlantSnap) . Approximately 100 g 

of  C. aciculatuswere collected. The seedhead, 

roots, stems, and leaves of the plant were gently 

washed under running tap water and then with 

distilled water to reduce the accumulation of 

impurities.  

 
 Extraction 

Plant parts were air-dried at room 

temperature for a week to get constant weight. 

The dried parts were ground to powder using a 

nutriblender and were stored in an airtight 

container. About 0.2 g of dried samples of each 

plant part powder was added into a flask 

containing 20 ml of distilled water. It was kept at 

room temperature for 15 minutes and later, was 

kept at 80°C for 20 min. The extract was filtered 

using a cheesecloth. It was then stored in a 

refrigerator at −4°C until used.  

 
Reference Drug Preparation 

Advil, an NSAID, and Prednisone, a 

corticosteroid, were used as reference drugs. 

Both were crushed into fine powder. About 0.2 g 

of each drug powder were measured using a 

digital analytical balance and were added with 20 

ml of distilled water. The solution were mixed 

well using a vortex.  

 
Serial Dilutions 

Serial dilution from 1000 μg/ml to 0.01 

μg/ml was performed for C. aciculatus 

parts extract and for the reference drugs. All 

samples contained 5 ml of total volume. Reaction 

mixtures were prepared using 2.8 ml of 

phosphate-buffered saline (pH 6.4) and 0.2 ml of 

unfertilized chicken egg albumin at 7 days old.  

Two ml of the plant parts extract from each 

different concentration were then gently mixed 

with the reaction mixtures. A similar procedure 

was used for the reference drugs which were 

identified as the positive controls. Meanwhile, 

distilled water was used as negative control. 

 
Protein Denaturation Inhibition 

          Reaction mixtures were incubated in a 

water bath at 37°C ± 2°C for 15–20 min, and 

were heated at 70°C. The reaction mixture was 

maintained for 5 min. Then, the reaction 

mixtures were allowed to cool down at room 

temperature for 15 min. Absorbance of reaction 

mixture before and after denaturation were 

measured for each concentration (1000 μg/ml, 

100 μg/ml, 10 μg/ml, 1 μg/ml, 0.1 μg/ml and 0.01 

μg/ml) at 660 nm using a spectrometer (PASCO 

PS-2600). The percentage of inhibition of 

protein was determined with respect to control 

using the following formula: 

 

 
 

Statistical Analysis 

The study's null hypothesis stated that 

there would be no significant difference in the 

percent inhibition of albumin denaturation 

between the plant part extracts and the reference 

drugs. Meanwhile, the alternative hypothesis 

suggested that a significant difference does exist. 

A t-test was utilized to compare the percent 

inhibition values between the groups. Statistical 

significance was determined with a p-value of 

less than 0.05 (p < 0.05), indicating that any 

differences observed below this would be 

considered statistically significant. 

 

Results  

 

Anti-inflammatory activity of C. 

aciculatus was tested against denaturation of egg 

albumin. When albumin undergoes denaturation, 

its structure is disrupted due to certain factors 

such as heat and pH changes. As albumin 

denaturates, its interaction with light changes, 

such as light absorption.  

This property was used to evaluate the 

inhibitory effects of various concentrations of 

plant extracts and control drugs on albumin 

denaturation. The percent inhibition of the 
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albumin denaturation was calculated based on 

the absorbance values measured at 660 nm, to 

determine the effectiveness of the treatments. 

Table I presents the concentration of plant part 

extracts and their corresponding percent 

inhibition. 

 

Table I. 

Concentration and percent inhibition of plant 

part extracts 

 

 

 

 

 

 

 

Distinct  patterns of inhibition were 

observed in evaluating the anti-inflammatory 

activity of control drugs, Prednisone and Advil, 

at varying concentrations. At the 1000 µg/mL 

concentration, Prednisone exhibited a positive 

inhibition value of 27.24, indicating effective 

prevention of protein denaturation. Similarly, 

Advil demonstrated a positive value of 28.59.  

However, the seedheads displayed negative 

values, suggesting they do not effectively inhibit 

denaturation. In contrast, the roots and leaves 

showed a notable positive inhibition of 59.95 and 

50.39, respectively, while the stem posed a 

strong positive inhibition of 96.77, indicating 

that these plant parts may possess significant 

anti-inflammatory properties at this 

concentration. 

 At the 100 µg/mL concentration, 

Prednisone revealed an inhibition value of 38.10, 

suggesting an increase in denaturation.  Among 

the plant parts, the seedhead showed negative 

values, indicating a lack of effectiveness at this 

concentration compared to the reference drugs.  

At 10 µg/mL, Prednisone again 

demonstrated strong positive inhibition, than 

Advil. The seedheads at this concentration, now 

showed a positive inhibition of 41.73, indicating 

some protective effect, though leaves and stems 

recorded negative values, pointing to reduced 

effectiveness.  

At the 1 µg/mL concentration, 

Prednisone displayed a strong inhibition value of 

95.94, while Advil had a limited effectiveness at 

17.12. The plant parts varied in effectiveness, 

with the stem showing a strong positive value of 

97.37, suggesting its potential as an effective 

anti-inflammatory agent.  

At a lower concentration of 0.1 µg/mL, 

Prednisone maintained effectiveness with an 

inhibition value of 58.62, although Advil's 

efficacy declined to 10.02. The stem 

demonstrated a strong positive inhibition of 

55.00, indicating retained efficacy at this lower 

concentration. However, at the lowest 

concentration of 0.01 µg/mL, Prednisone 

showed a negative value of -70.99, indicating 

potential ineffectiveness, with Advil also 

yielding a negative value of -3.36. All plant parts 

also presented negative values at this 

concentration, suggesting that they are 

ineffective in preventing denaturation. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Concentration-dependent effect of of the C. 
aciculatus plant part extracts.  The stem extract shows a 
clear increase in percent inhibition as the concentration 
increases. The root extract also shows a strong inhibition 

effect, particularly at higher concentrations. Leaves 
demonstrate moderate inhibition, but the trend is less 
pronounced compared to the stem and roots. However, 
seedheads display an inconsistent trend, with both 
negative and positive inhibition values at different 
concentrations. 

 

Figure 1 presents the concentration-

dependent effects of the stem, roots, leaves, and 

seedhead of C. aciculatus on the inhibition of egg 

albumin denaturation. Each plant part's extract is 

plotted against various concentrations to show 

how effectively it inhibits denaturation at 

increasing levels. 

While the raw data suggests that the stem 

and root extracts demonstrate higher percent 

inhibition of albumin denaturation compared to 

the commercial anti-inflammatory drugs Advil 

 

18

Lux Veritatis 10: 14-23, 2024 
© 2024  University of Santo Tomas-Legazpi Publication. 

Printed in the Philippines ISSN no: 2467-5644



 

 

 

and Prednisone, statistical analysis of the data 

revealed varying levels of significance across 

different concentrations. At a concentration of 

1000 µg/mL, the p value was 0.157, indicating 

no statistically significant results. Similarly, 

concentrations of 10 µg/mL, 1 µg/mL, 0.1 

µg/mL, and 0.01 µg/mL had  values which 

exceed the 0.05 p value, suggesting again no 

significant effect at these concentrations.  

At 100 µg/mL, the p value was 0.020 

which indicates a statistically significant effect at 

this concentration. The root extracts showed the 

highest inhibition of albumin denaturation, 

followed by the stem and leaf extracts.  This 

result suggests that the concentration of 100 

µg/mL has a significant impact compared to the 

other concentrations tested. However, the 

seedhead exhibited negative inhibition which 

means that instead of reducing albumin 

denaturation, it may have promoted this process 

to occur. 

The root and stem extracts show the most 

promising results in terms of anti-inflammatory 

potential, peaking at 100 µg/mL and 1000 µg/mL, 

respectively. This suggests a strong capacity to 

prevent protein denaturation, which is  

associated with inflammation. At lower 

concentrations, the root extract’s performance 

decreases, and resulted to negative inhibition 

values. This suggests that its anti-inflammatory 

activity is highly concentration-dependent, with 

the strongest effects observed at higher 

concentrations. 

The stem extracts even at a lower 

concentration still achieves a high inhibition. 

This indicates that the stem extract remains 

highly effective at inhibiting albumin 

denaturation across a range of concentrations.  

However, at very low concentrations, the 

inhibition becomes negative. This could suggest 

the presence of certain compounds in the stem 

extract that become counterproductive at low 

doses. 

The leaf extract shows moderate 

response compared to the root and stem extracts. 

It shows its significant anti-inflammatory 

property at the 100 µg/mL concentration. It 

poorly performs its inhibitory effect at lower 

concentrations, which indicates that it may have 

little to no effect at low doses.  

The seedhead extract exhibited the most 

inconsistent performance among all the plant 

parts. At 1000 µg/mL, it showed a highly 

negative inhibition value, suggesting that it may 

promote albumin denaturation rather than inhibit 

it. This negative inhibition continued at several 

other concentrations. Although some positive 

inhibition values were observed, they were 

statistically insignificant. This suggests that 

seedhead extract might not be a reliable 

candidate for anti-inflammatory use. 

 

 

Discussion 

This study investigated the percent 
inhibition of egg albumin denaturation for 

different concentrations of C. aciculatus extracts 

and control drugs, Prednisone and Advil. 

Positive percent inhibition values reflect 

effective inhibition of albumin denaturation, 

which serves as an agent for anti-inflammatory 

properties. In contrast, negative values suggested 

that the treatment failed to inhibit denaturation, 

which may indicate adverse effects or a pro-

inflammatory response. In this study, both 

Prednisone and Advil were utilized as reference 

drugs to provide a comparison of the anti-

inflammatory efficacy of the C. aciculatus 

extracts. Studies have discovered that multiple 

inflammatory conditions can be effectively 

managed with phytochemicals, including 

alkaloids, flavonoids, polyphenols, and 

terpenoids. Notable compounds such as 

curcumin, quercetin, and resveratrol have been 

recognized for their ability to mitigate 

inflammation through various pathways. 

Specifically, flavonoids, which are abundant in 

many plants, offers promising alternatives to 

traditional analgesics due to their dual-inhibitory 

action on cyclooxygenase (COX-1 and COX-2) 

and lipoxygenase (5-LOX) enzymes. Flavonoids 

like catechin and baicalin, found in the anti-

inflammatory compound flavocoxid, inhibit 

COX enzymes and 5-LOX simultaneously, 

which is a characteristic feature of nonsteroidal 

anti-inflammatory drugs. This action can help 

alleviate inflammation by effectively blocking 

the synthesis of pro-inflammatory prostaglandins 

and leukotrienes. Additionally, flavonoids 
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possess potent antioxidant properties that can 

further regulate the oxidative generation of 

arachidonic acid from phospholipids, reducing 

lipid peroxidation and the activation of 

inflammatory pathways (Rudrapal et al, 2023).  

Based on the study of Derouich, et al 

(2020), extracted flavonoids from parsley, 

coriander and celery inhibited protein 

denaturation, thus, were the key providers of 

anti-inflammatory effects. Flavonoids are 

bioactive polyphenols found naturally in fruits 

and vegetables. Its structure plays a role in anti-

inflammatory activity. The planar ring structure 

of flavonoids with unsaturation at C2–C3, and the 

hydroxyl group positions are crucial to impart 

the property. Without the hydroxyl group at the 

3’ and 4’ positions of the B-ring, anti-

inflammatory activity of the compound is lost. 

Many plant flavonoids are potent inhibitors of 

cyclooxygenase, which is  an enzyme that helps 

create prostaglandins. Flavonoids reduce 

prostaglandins, resulting to decreased leukocyte 

infiltration and edema. In addition, flavonoids 

chelate iron and inhibit complement system 

activation, hence lowering inflammation (Al-

Khayri et al., 2022).  

The results of this study indicated that the 

root extract of C. aciculatus demonstrates strong 

anti-inflammatory efficacy which surpasses that 

of both Advil and Prednisone. This finding 

indicates that the root extract possesses anti-

inflammatory potential at a  concentration where 

its efficacy is maximized. The stem and leaves 

extract also maintain its inhibitory effects. Such 

potency suggests that the roots, stem, and leaves 

extract may serve as a complementary treatment 

to traditional anti-inflammatory agents.   

Both Advil and Prednisone yielded 

inhibition values across the tested concentrations . 

While these medications are well-established 

anti-inflammatory agents, their effectiveness 

appears limited in this assay compared to the 

extracts from C. aciculatus. The relatively low 

percent inhibition observed with these 

commercial drugs suggests that they may not be 

as effective in preventing albumin denaturation 

when compared to the roots, stem and leaves 

extracts of the plant.  Furthermore, the seedhead 

extract exhibits inconsistent behavior, with 

significant negative inhibition values at higher  

and lower concentrations, indicating 

ineffectiveness and potential promotion of 

albumin denaturation. This inconsistency may 

raise concerns regarding its suitability as an anti-

inflammatory treatment compared to established 

commercial drugs.  

The results of the statistical analysis 

showed that the effect of varying concentrations 

is concentration-dependent, with only one 

concentration showing a significant outcome. 

The concentration of 100 µg/mL had a 

measurable impact in inhibiting protein 

denaturation. In contrast, the other 

concentrations had no statistically significant 

effects. These may suggest that the optimal 

significance may lie around the  100 µg/mL 

concentration, where the effect is strong enough 

to be detected.  

The lack of significant effects at higher 

and lower concentrations could be due to a 

saturation point where albumin molecules have 

been denatured (Kut et al., 2023). Additional 

concentrations of the extract might no longer 

show a protective inhibitory effect because all 

the available albumin molecules have been 

affected. At lower concetrations, the extract 

might not contain enough active compounds to 

prevent the denaturation process, resulting in 

minimal or no inhibition. Hence, the observed 

lack of effects at these extremes could signify 

that the C. aciculatus plant extracts has a 

protective potential at its optimal range. 

 

 

Conclusion 

This study concludes that the root, stem, 
and leaf extracts of C. aciculatus possess anti-

inflammatory properties, offering a natural 

alternative to conventional anti-inflammatory 

treatments. The optimal concentration for 

achieving the maximum anti-inflammatory 

effect, which differs from the effects of the 

reference drugs, is identified as 100 µg/mL. This 
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study highlights the potential of C. aciculatus as 

a source of bioactive compounds that could 

address inflammatory conditions. Hence, this 

may be further explored for therapeutic use.   

Recommendations 

In order to more accurately test the anti-

inflammatory properties of C. aciculatus, 

another in-vitro method is suggested to be 

performed such as  human red blood cell 

stabilization membrane assay. The use of IC50 

may also be used in order to more accurately 

represent the efficacy of C. aciculatus extracts. 

The temperature may be consequently changed 

in order to evaluate how well the efficacy of the 

extracts and reference drugs scale with 

temperature changes. Future studies should focus 

on exploring the specific bioactive compounds of 

these extracts to better understand their 

therapeutic potential in the treatment of 

inflammatory conditions as well as its long-term 

safety and side effects.  
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