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INTRODUCTION 

Trigonella foenum-graecum, commonly known as 

fenugreek,
[1,2]

 is a versatile herb that has been utilized for 

centuries in traditional medicine due to its various health 

benefits.
[3]

 One of the intriguing properties of fenugreek 

lies in its potential as an anti-collagenase
[4,6]

 and anti-

elastase agent.
[7,8]

 Collagenase and elastase are enzymes 

involved in the breakdown of collagen and elastin, 

respectively
[9,11]

, which are essential components of 

connective tissues in the body.
[12,13]

 Excessive activity of 

collagenase and elastase can lead to tissue damage, aging 

of the skin, and contribute to the development of various 

skin conditions such as wrinkles, sagging, and loss of 

elasticity.
[14,16]

 Studies have indicated that Trigonella 

foenum-graecum extract possesses inhibitory effects 

against collagenase and elastase enzymes. This suggests 

its potential utility in skincare formulations aimed at 

preventing or mitigating the effects of skin aging and 

promoting skin health.
[17,19] 

 
 

In addition to its anti-collagenase and anti-elastase 

properties, fenugreek extract is rich in bioactive 

compounds such as flavonoids, alkaloids, and 

saponins
[20,22]

, which exhibit antioxidant, anti-

inflammatory, and wound-healing properties.
[23,25]

 These 

additional benefits further enhance the potential of 

Trigonella foenum-graecum extract as a valuable 

ingredient in skincare products targeting aging and 

damaged skin.
[26,27] 

Overall, the exploration of Trigonella foenum-graecum 

extract for its anti-collagenase and anti-elastase activities 

opens up exciting possibilities in the development of 

innovative skincare formulations aimed at maintaining 

youthful and healthy skin. Further research and 

development in this area hold promise for unlocking the 

full potential of fenugreek extract in skincare and 

cosmetic applications. This research aims to study the 

preliminary phytochemical analysis, extraction process 

quality, and collagenase activities of Trigonella foenum-

graecum extract. 

 

Reagents  

Trigonella foenum-graecum was collected from the 

Samunpai Thaprachan Corporation Bang Chak, Mueang 

phasi charoen, Bangkok, Thailand., Diosgenin was 

purchased from Natural Remedies, Bangalore, (India)., 

Methanol, Ethyl acetate, acetone, and n-hexane were 

purchased from Qrec, (Newzealand)., Petroleum, Ether–

isopropanol was purchased from RCI Labscan, Ireland., 

EnzChek® collagenase was purchased from Sigma-

Aldrich (USA)., 5,5′dithiobis nitro benzoic acid, Ellman 

reagent and acetylthiocholine iodide were purchased 

from Sigma-Aldrich (USA)., TLC Aluminium sheet was 

purchased from MACHEREY-NAGEL Corporation, 

(Germany)., Ultrasonic Bath Model GT SONIC-D13 

Made in (China)., and Rotary Evaporator RV 10 digital 

V, IKA, (English), Black-Box Type UV Analyzer model 

BTU-6 Made in (China). 
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ABSTRACT 

This study investigates the chemical screening and anti-wrinkle activities of Trigonella foenum-graecum extract. 

Chemical screening revealed significant yields of diosgenin, supported by Thin Layer Chromatography (TLC) 

analysis showing aligned Rf values with a standard reference compound. The extract exhibited MMP-1 and MMP-

2 IC50 values of 34.87 ± 1.29 μg/mL and 22.11 ± 2.98 μg/mL, respectively, while gallic acid demonstrated lower 

IC50 values, suggesting superior anti-wrinkle properties. These findings highlight Trigonella foenum-graecum as a 

potential source of bioactive compounds with therapeutic implications for skincare. Further research is warranted 

to explore the extract's full chemical composition and pharmacological potential, paving the way for the 

development of novel anti-wrinkle formulations and pharmaceutical applications. 
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Preparation and characterization of plant extract 

This process was modified by Chumchuen S et al.
[28]

 

Briefly,100 g Trigonella foenum-graecum showed in 

figure 1 were separately soaked in 500 mL of deionized 

water at 25๐C for 1 week and then each extract was 

filtered. The mask of the herb was re-extracted by 500 

mL of ethanol. Afterward, the water and ethanol liquid 

were mixed, and then evaporation by a rotary evaporator. 

Then, 50 mL of extract was mixed with 100 mL of 

methanol. The solution was evaporated for further study.  

 

 
Figure 1: Process extract of Trigonella foenum-graecum. 

 

Preliminary phytochemical screening  

Standard preparation 

Briefly, the solution of standard, diosgenin (2 mg/mL) 

was prepared 5 mL in methanol and made up 15 mL with 

methanol. The final concentration of diosgenin (600 

μg/mL) was used as the work standard for the TLC 

method. 

 

Sample preparation 

Accurately weight 10 mg of semisolid extraction were 

dissolved into methanol 10 mL and sonication for 10 

minutes.  

 

The solution was filtered through an 11 μm membrane 

before the next study. 

 

The mobile phase was prepared from a combination of 

petroleum: Ether–isopropanol (23:2, v/v) mL, which was 

validated by Amir A et al.
[29]

 The optimized chamber 

saturation time for the mobile phase was 50 minutes at 

room temperature (25 ๐C). 

 

Anti-collagenase inhibitory activity  

Anti-collagenase inhibitory activity which is modified 

from Chumchuen S.
[30]

 The assay was followed 

EnzChek® collagenase/gelatinase assay kit. Briefly, the 

extract was calculated as minimum as 1.5 % w/v on the 

96-well plate and add DQTM collagen (MMP-1) and 

DQTM gelatin (MMP-2), 30 μl. Continuously added 

Collagenase obtained from Clostridium histolyticum 

about 300 μl has been incubated 60 min. Fluorescence 

intensity was measured with the excitation and the 

emission wavelength at 485 nm and 538 nm, 

respectively, using a fluorescent microplate reader and 

compared with epigallocatechin gallate (EGCG). 

 

 

Anti-elastase inhibitory activity 

Anti-elastase inhibitory activity which is modified from 

Chumchuen S.
[30]

 Briefly, the extract amount was 

calculated as minimum as 1.5% w/v on the 96-well plate 

and add porcine pancreatic elastase (PE), 20 μl was 

preprad by 0.2 mM Tris-HCL buffer (pH 8.0). 

Continuously added 1.6 mM N-Succinyl- Ala-Ala-

pnitroanilide (AAAPVN) 350 μL/plate. Measured with 

microplate reader that wavelength at 485 nm and 538 

nm, respectively. Was compared with epigallo catechin 

gallate (EGCG). 

 

Statistical analysis 

Statistical analysis was performed ANOVA method, 

confidence level 99 % of the comparison was compared 

by individual pair Tukey’s test. 

 

RESULTS AND DISCUSSION 

Chemical screening of the extract 

The extraction processes employed with Trigonella 

foenum-graecum yielded a significant amount of 

diosgenin, a bioactive compound of interest. This 

assertion was supported by preliminary scanning 

compared with a standard, as illustrated in Figure 1. The 

choice of Thin Layer Chromatography (TLC) method for 

this study was deliberate due to its simplicity and 

minimal preparation requirements. Upon analysis, the 

study revealed that the extraction process resulted in Rf 

values for both the herbal extract and the standard that 

were closely aligned, indicating the presence of similar 

chemical constituents. This observation suggests that the 

extraction method utilized was effective in isolating 

diosgenin and other chemical substances from Trigonella 

foenum-graecum. Consequently, this extraction 

technique holds promise for further investigations into 

the chemical composition and pharmacological 

properties of the herb. Additionally, the successful 
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isolation of diosgenin underscores the potential of 

Trigonella foenum-graecum as a natural source of 

bioactive compounds with therapeutic implications. 

Further studies are warranted to explore the full spectrum 

of compounds present in the extract and to elucidate their 

biological activities and potential applications in 

medicine and nutraceuticals. Moreover, optimizing the 

extraction process to enhance the yield and purity of 

diosgenin could lead to the development of novel 

pharmaceutical formulations or dietary supplements with 

enhanced efficacy and safety profiles. 

 

 
Figure 2: Characterization of Trigonella foenum-graecum extract compared with standards diosgenin. 

 

Anti-wrinkle Activities 

For the table 1, The anti-collagenase and anti-elastase 

activities of the extract, Diosgenin purified to 98%, and 

Gallic acid were evaluated using MMP-1 and MMP-2 

IC50 values, respectively. The results indicated that the 

extract exhibited an MMP-1 IC50 value of 34.87 ± 1.29 

μg/mL and an MMP-2 IC50 value of 22.11 ± 2.98 μg/mL. 

Upon purification to 98%, Diosgenin demonstrated 

slightly lower IC50 values for both MMP-1 (31.01 ± 9.29 

μg/mL) and MMP-2 (20.87 ± 18.99 μg/mL) compared to 

the crude extract, although the differences were not 

statistically significant. 

 

Gallic acid, on the other hand, exhibited significantly 

lower IC50 values for both MMP-1 (11.56 ± 0.33 μg/mL) 

and MMP-2 (19.11 ± 7.35 μg/mL) compared to both the 

extract and Diosgenin. These findings suggest that while 

both the extract and Diosgenin possess anti-collagenase 

and anti-elastase activities, Gallic acid demonstrates 

superior inhibitory effects against both MMP-1 and 

MMP-2. The significant difference in IC50 values 

indicates the potent anti-wrinkle properties of Gallic acid 

compared to the other compounds tested. It's worth 

noting that the variability in IC50 values, particularly for 

the extract, could be attributed to the complexity of its 

chemical composition, which may contain a mixture of 

compounds with varying bioactivities.  

 

Further studies are warranted to elucidate the precise 

mechanisms underlying the observed effects and to 

identify additional bioactive constituents present in the 

extract. In conclusion, while both the extract and 

Diosgenin show promising anti-wrinkle activities, Gallic 

acid emerges as a potent inhibitor of collagenase and 

elastase, highlighting its potential for further 

investigation and development as an anti-aging agent. 

Further research into the synergistic effects of 

compounds within the extract and their potential 

applications in skincare formulations is warranted. 

 

 

 

 

 

 

 

Table 1: The results extracted for anti-collagenase and anti-elastase activities. 

Chemicals 
Anti-collagenase inhibitor Anti-elastase inhibitor 

IC50 (ug/mL) MMP-1 IC50 (ug/mL) MMP-2 IC50 (ug/mL) 

Extract 34.87 ± 1.29 22.11 ± 2.98 18.99 ± 21.09 

Diosgenin purify 98% 31.01 ± 9.29 20.87 ± 18.99 18.11 ± 91.08 

Gallic acid 11.56 ± 0.33 19.11 ± 7.35 8.98 ± 12.87 
a

Paired sample T-test; significant difference p < 0.05 
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CONCLUSION 

The chemical screening of the extract derived from 

Trigonella foenum-graecum has revealed promising 

insights into its potential as a source of bioactive 

compounds, particularly diosgenin. Through meticulous 

extraction processes, a significant quantity of diosgenin 

was obtained, as evidenced by preliminary scanning 

compared with a standard reference compound (Figure 

1). The deliberate selection of the Thin Layer 

Chromatography (TLC) method proved instrumental in 

validating the successful extraction of diosgenin, with 

the observed Rf values for both the herbal extract and the 

standard closely aligned. This alignment suggests the 

presence of similar chemical constituents in the extract, 

affirming the efficacy of the extraction method in 

isolating diosgenin and other relevant substances from 

Trigonella foenum-graecum. 

 

The successful isolation of diosgenin underscores the 

potential of Trigonella foenum-graecum as a natural 

reservoir of bioactive compounds with promising 

pharmacological properties. Further investigations into 

the chemical composition and therapeutic potential of the 

herb are warranted to unlock its full spectrum of benefits. 

Additionally, optimizing the extraction process to 

enhance the yield and purity of diosgenin could pave the 

way for the development of novel pharmaceutical 

formulations or dietary supplements with improved 

efficacy and safety profiles. 

 

Furthermore, the anti-wrinkle activities of the extract and 

gallic acid were evaluated through MMP-1 and MMP-2 

IC50 values, respectively. While both the extract and 

gallic acid exhibited anti-collagenase and anti-elastase 

activities, gallic acid demonstrated superior inhibitory 

effects against both MMP-1 and MMP-2, as indicated by 

significantly lower IC50 values compared to the extract. 

This highlights the potential of gallic acid as a promising 

candidate for further exploration and development of 

anti-wrinkle agents. 

 

However, it's imperative to acknowledge the complexity 

of the extract, which may contain a multitude of 

compounds that could interact synergistically or 

antagonistically, influencing its overall activity. Further 

research endeavors should aim to elucidate the precise 

mechanisms underlying these observed effects and 

identify additional bioactive constituents present in the 

extract. Moreover, in vivo studies are crucial to 

comprehensively evaluate the therapeutic potential and 

safety profile of these compounds for potential 

pharmaceutical applications. 

 

In summary, the findings from this study contribute to 

our understanding of Trigonella foenum-graecum as a 

valuable source of bioactive compounds and underscore 

its potential applications in medicine and nutraceuticals. 

Continued exploration of this herbal extract holds 

promise for the development of novel therapeutic agents 

targeting various health conditions, including anti-

wrinkle formulations, with significant clinical 

implications. 
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