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Abstract 

Non-alcoholic fatty liver disease (NAFLD), now commonly included within the metabolic dysfunction-associated steatotic liver 

disease spectrum, is characterized by hepatic fat accumulation and may progress to steatohepatitis, fibrosis and cirrhosis. Natural 

products with antioxidant and hepatoprotective potential are of continuing research interest. Objective: The present work aimed to 

comparatively investigate ethanolic extracts of Carica papaya leaves and Silybum marianum seeds using phytochemical screening, 

infrared (IR/FTIR) spectral interpretation and an in-vitro MTT assay on HUH7 cells. Methods:  The materials were defatted with 

petroleum ether and extracted with ethanol using Soxhlet extraction. Preliminary phytochemical tests and IR spectral analysis were 

performed. Cytotoxicity was assessed in HUH7 cells using the MTT assay and IC50 was calculated using GraphPad Prism 6. Results: 

The recorded extraction yield was 12% for S. marianum and 15% for C. papaya. The phytochemical observations reported the 

presence of several classes including flavonoids, phenols/tannins and steroids/triterpenoids. Characteristic IR bands were recorded for 

both extracts. Paclitaxel showed an IC50 of 143.3 ± 0.07, whereas Sample 1 and Sample 2 were reported as above the maximum dose 

limit. Conclusion: The thesis data demonstrate that both plant extracts contain detectable phytochemical/functional-group signals and 

showed low cytotoxicity under the reported HUH7 assay conditions. The available data support further standardized NAFLD-specific 

pharmacological evaluation, but do not by themselves establish hepatoprotective efficacy in an NAFLD model. 
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1. Introduction 

NAFLD is characterized by excess fat accumulation in hepatocytes in the absence of excessive alcohol use and is closely associated 

with obesity, insulin resistance, type 2 diabetes, dyslipidemia and other metabolic abnormalities. The disease can range from simple 

steatosis to steatohepatitis, fibrosis, cirrhosis and hepatocellular carcinoma. The thesis identifies oxidative stress, inflammation, 

insulin resistance and dysregulated lipid metabolism as important pathogenic mechanisms. The increasing disease burden and limited 

disease-specific pharmacological options provide a rationale for investigating natural products.(1) 

Silybum marianum (milk thistle) is a member of the Asteraceae family and is a source of silymarin, a mixture of flavonolignans 

including silybin. The thesis describes antioxidant, anti-inflammatory and hepatoprotective properties associated with milk thistle. 

Carica papaya is a medicinal plant containing flavonoids, phenolics, carotenoids, vitamins and other phytoconstituents. The present 

study therefore compared the two plant extracts at the preliminary phytochemical, spectral and cell-line level.(2) 

2. Materials and Methods 

Plant materials: C. papaya leaves and S. marianum seeds were collected in November 2025 from Sagar, Madhya Pradesh. The thesis 

reports authentication by Dr. Pradeep Tiwari at Dr. Harisingh Gour University (UTD Sagar), with herbarium/voucher 

documentation.(3-6) 

Extraction: Plant materials were washed, shade-dried, powdered and sieved. S. marianum powder (50 g) was defatted with 500 mL 

petroleum ether at 60–80°C for 4–6 h in a Soxhlet apparatus. Defatted material (25 g) was subsequently extracted with 200 mL 

ethanol at 60–70°C for 22–24 h. The reported dried extract yield was 12% (3/25 × 100). C. papaya powder (40 g) was defatted with 

400 mL petroleum ether and the defatted material was extracted with 350 mL ethanol at 60–70°C for 22–24 h. The reported yield was 

15% (6/40 × 100).(4-9) 

Phytochemical screening: The thesis reports qualitative tests for alkaloids, glycosides, flavonoids, phenols/tannins, 

steroids/triterpenoids and saponins using standard colour/precipitation or foam reactions.(10) 
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MTT assay: HUH7 cells obtained from NCCS Pune were seeded at 10,000 cells/well in 96-well plates and cultured for 24 h in 

DMEM supplemented with 10% FBS and 1% penicillin-streptomycin at 37°C and 5% CO2. Samples were prepared in DMSO and 

tested at different concentrations. After 24 h exposure, MTT solution (5 mg/mL) was added for 2 h. The formazan-containing cell 

layer was dissolved in 100 µL DMSO and read at 540 nm using an iMark Bio-Rad plate reader. IC50 was calculated with GraphPad 

Prism 6. Percentage viability was calculated as: % viable cells = (A_test/A_control) × 100.(11) 

 

Table 1 Chemical Evaluation and analytical Screening 

Phytochemical group Silybum marianum Carica papaya 

Alkaloids + + 

Glycosides − + 

Flavonoids + + 

Phenols/Tannins + + 

Steroids/Triterpenoids + + 

Saponins − + 

 

3. In Vitro Cytotoxicity Evaluation –MTT Assay 

3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide assay is a colorimetric method used for the evaluation of cell viability 

and cytotoxicity. This assay performed by using Air-jacketed CO2 incubator (Heal Force HF90), iMark Microplate Reader (Bio-Rad, 

USA) and Inverted microscope (Olympus EK2), AmScope Digital Camera, 10 MP Aptima CMOS. The assay is based on the 

reduction of MTT by metabolically active viable cells to form purple-colored formazan crystals. The amount of formazan formed is 

proportional to the number of viable cells. In the present study, MTT assay was performed to evaluate the in-vitro cytotoxicity of 

Sample 1 (S1) and Sample 2 (S2) against HUH7 cell line, using Paclitaxel as the reference drug.(12-15). Cell Line HUH7, Culture 

Medium  DMEM (Dulbecco's Modified Eagle Medium, AT149-1L, HiMedia), Fetal Bovine Serum (FBS, RM10432, HiMedia), 

Penicillin-Streptomycin antibiotic solution (P0781, Sigma-Aldrich).MTT solution (5 mg/mL), Dimethyl Sulfoxide (DMSO, SRL, Cat. 

No. 67685). Test Sample Ethanolic Extrac .1 (S1 – Carica papaya) 2 (S2 – Silybum marianum). 

Procedure  

A. Cell Culture 

HUH7 cells were cultured in DMEM supplemented with 10% FBS and 1% Penicillin-Streptomycin antibiotic solution. The cells were 

maintained at 37°C with 5% CO₂. 

HUH7 cells were seeded in a 96-well plate at a density of 10,000 cells/well and incubated for 24 hours to allow cell attachment.(16) 

B. Treatment of Cells 

After 24 hours of incubation, the cells were treated with different concentrations of the test samples. 

Stock solutions of the samples were prepared in DMSO and subsequently diluted to obtain the required concentrations using 

incomplete cell culture medium without FBS. 

The cells were treated with different concentrations according to the experimental Excel data and incubated for another 24 hours.(17) 

C. MTT Treatment 

After 24 hours of treatment, MTT solution (5 mg/mL) was added to the cell culture and the cells were further incubated for 2 hours in 

a CO₂ incubator. Cells without treatment were considered as Control, while cells without MTT were considered as Blank.(18)  

D. Formazan Development and Absorbance Measurement 

After incubation, the culture supernatant was carefully removed. The cell-layer matrix con-taining the formed formazan was dissolved 

in 100 µL DMSO. The absorbance was measured using an iMark Bio-Rad microplate reader at 540 nm. Cell images were captured 

using an Olympus EK2 inverted microscope with an AmScope digital camera.(19-20) 

Calculation  

The % of viable cells was calculated using the following formula: % Viable Cells = (A Test / A Control) × 100 

Where: 

A Test = Absorbance of test sample 

A Control = Absorbance of untreated control  
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Table 2 IC50 Value Determination Treatment 

Treatment IC50 Value 

Paclitaxel 143.3 ± 0.07 

Sample 1 (S1 – Carica papaya) Above maximum dose limit 

Sample 2 (S2 – Silybum marianum) Above maximum dose limit 

 

4. Results and Discussion 

Table 3 Extraction Yield 

Extract Starting material Reported yield 

Silybum marianum (ethanolic seed 

extract) 

25 g 12% 

Carica papaya (ethanolic leaf 

extract) 

40 g 15% 

The recorded observations indicated positive reactions for multiple phytochemical groups in both extracts. The thesis table reports 

alkaloids, glycosides, flavonoids, phenols/tannins, steroids/triterpenoids and saponins using +/− scoring. Because the original table 

contains a wording inconsistency referring to “Coriander sativum” in its explanatory sentence, the present article retains only the 

plant-specific observations and does not reinterpret that inconsistent sentence.(22-25) 

Table 4 IR/FTIR Spectral Findings 

Plant 

Peak (cm⁻¹) Interpretation 

 

 

 

 

Carica papaya 

3355 O–H stretching; alcohols/phenols/flavonoids 

2920 C–H stretching; alkanes 

1625 C=C stretching / amide I; aromatic/phenolic compounds 

1146 C–O stretching; alcohols/ethers 

1026 C–O stretching; glycosides/polysaccharides 

868 Aromatic C–H bending 

 

 

 

 

 

Silybum marianum 

3254 O–H stretching; phenols/alcohols 

2914 C–H stretching; alkanes 

1604 Aromatic C=C stretching; phenolics/flavonoids 

1440 CH₂ bending; alkanes 

1365 C–H bending; methyl groups 

1260 C–O stretching; phenols/ethers 

1024 C–O stretching; glycosides 

813 Aromatic C–H bending 

 

     

 

 

 

 

 

 

 

 

 

https://ijnrd.org/
http://www.ijnrd.org/


INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 
© 2026 IJNRD | Volume 11, Issue 8, August 2026 | ISSN: 2456-4184 | IJNRD.ORG 

 

 

IJNRD2608352 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org) 

 

 

d512 

Figure No.1 Infrared spectroscopy Carica Papaya extract   Figure No.2 Infrared spectroscopy Milk Thistle Extract 

 

 

Phytochemical Screening 

The recorded observations indicated positive reactions for multiple phytochemical groups in both extracts. The thesis table reports 

alkaloids, glycosides, flavonoids, phenols/tannins, steroids/triterpenoids and saponins using +/− scoring. Because the original table 

contains a wording inconsistency referring to “Coriander sativum” in its explanatory sentence, the present article retains only the 

plant-specific observations and does not reinterpret that inconsistent sentence.(26) 

In-Vitro evaluation analysis  

Based on the results obtained from the MTT assay, it was observed that when thecell line HUH7 was exposed to different 

concentrations of the samples, cytotoxic activity was estimated for samplesand 50% inhibitory concentration as mentioned in table 1. 

All sample were found to be very lesscytotoxic. IC50 is the concentration of an inhibitor/sample/ formulation at which the viable 

cellsare reduced by half.(27) 

Figure No. 9 Concentration- in HUH7 cells (Standard)             Figure No. 10 Concentration- HUH7 cells (Sample) 

MTT Assay 

The cytotoxicity of the samples provided on HUH7 cell line(Procured from NCCS Pune)was determined by MTT Assay. The cells 

(10000 cells/well) were cultured in 96 well plate for 24 h in DMEM medium (Dulbecco's Modified Eagle Medium-AT149-1L- 

HIMEDIA) supplemented with 10% FBS (Fetal Bovine Serum - HIMEDIA-RM 10432) and 1% antibiotic solution (Penicillin-

Streptomycin-Sigma-Aldrich P0781) at 37°C with 5% CO2. Next day cells were treated from different concentrations of the samples 

(concentration as per mentioned in excel sheet). Stock solution of samples was prepared in DMSO and further diluted to get different 

concentrations in incomplete Cell culture Medium (Without FBS).After incubation for 24 hours, MTT Solution (5 mg/ml)was added 

to cell culture and further incubated (Air- jacketed CO2 incubator-Heal force-HF90) for 2h. Cells without treatment were considered 

as Control and cells without MTT were considered as Blank. At the end of the experiment, culture supernatant was removed, and cell 

layer matrix was dissolved in 100 µl Dimethyl Sulfoxide (DMSO–SRL- Cat no.- 67685) and read in an Elisa plate reader (iMark, 

Biorad, USA) at 540 nm. IC50 was calculated by using Graph Pad Prism -6. Images were captured under inverted microscope 

(Olympus ek2) using Camera (AmScope digital camera 10 MP Aptima CMOS).50% inhibitory concentration (IC50) was presented as 

Mean ± SEM(Standard Error of Mean).(28) 

Treatment concentrations evaluated: 1, 10, 50, 100, 250, 500 and 1000 nM 

Control – Magnification = 100×Treated (at 1 nM) 

 

Figure No. 3 Treated (at 10 nM)    Figure No. 4 Treated (at 50 nM) 
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Figure No. 5 Treated (500 nM) 

 
Figure No. 7 Magnification = 100× 

Figure No. 6 Treated (1000 nM) 

 
Figure No. 8 Magnification = 100× 

 

Table 5 Concentration-wise HUH7 cell viability following MTT assay (mean ± SD;n=4) 

Concentration 

(nM) 
Paclitaxel (% viability) 

Carica Papaya  

(% viability) 

Milk Thistle 

 (% viability) 

0 100.00 ± 0.94 100.00 ± 2.81 100.00 ± 2.88 

1 73.68 ± 2.19 89.67 ± 3.71 80.00 ± 2.95 

10 61.92 ± 2.45 77.17 ± 1.77 65.71 ± 2.19 

50 59.11 ± 1.66 76.09 ± 4.16 64.00 ± 4.94 

100 54.30 ± 2.20 74.46 ± 3.71 61.14 ± 5.07 

250 45.03 ± 2.36 67.39 ± 6.28 59.43 ± 4.38 

500 43.54 ± 1.37 64.67 ± 8.40 53.71 ± 5.90 

1000 38.08 ± 1.99 63.59 ± 5.99 52.00 ± 7.32 
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Figure: 4  % Viability of HUH-7 cell line in standard by paclitaxel  and with the sample 

 

 

Calculation 

% Viable cells = (Atest / AControl) *100 

(Atest = Absorbance of test sample) 

(AControl = Absorbance of Control) 

 

Inference   

Based on the results obtained from the MTT assay, it was observed that when thecell line HUH7 was exposed to different 

concentrations of the samples, cytotoxic activity was estimated for samplesand 50% inhibitory concentration as mentioned in table 2. 

All sample were found to be very lesscytotoxic. IC50 is the concentration of an inhibitor/sample/ formulation at which the viable 

cellsare reduced by half.(29) 

Microscopic Images (100×) 
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Figure No. 11 Control – 0 µg/ml                                   Figure No. 12  S2 – 1 µg/ml  

 

Figure No. 13 S2 – 10 µg/ml             Figure No. 14 S2 – 50 µg/ml 

 

Figure No. 15  S2 – 100 µg/ml                     Figure No. 16 S2 – 250 µg/ml 

 

Figure No. 17 S2 – 500 µg/ml                                         Figure No. 18  S2 – 1000 µg/ml 

 

 

Table 6 Nonlinear dose-response parameters reported from the MTT dataset. 

Treatment IC50 Unit LogIC50 Hill slope 
95% CI for 

LogIC50 

Paclitaxel 143.3 ± 0.07 nM 2.156 −0.2159 1.952–2.360 

S1 (Carica 

papaya) 
11836 ± 0.26 µg/mL 4.073 −0.2042 3.398–4.749 

S2 (Silybum 

marianum) 
1505 ± 0.17 µg/mL 3.177 −0.1671 2.733–3.622 
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One-way ANOVA showed a statistically significant effect of concentration on cell viability for all three treatments: Paclitaxel, 

F(7,24)=417.97, p=1.74×10⁻²³; S1, F(7,24)=25.39, p=1.26×10⁻⁹; and S2, F(7,24)=44.90, p=2.89×10⁻¹². These results confirm 

significant concentration-related differences in the viability measurements.(30) 

 

 

      Figure No. 19 Concentration in HUH7 cells (Sample)              Figure No. 20 Concentration Dose–Response  

 

Note: The IC50 values are reported in the units used in the source dataset. Because Paclitaxel was tested in nM and S1/S2 in µg/mL, 

direct numerical comparison of  IC50 values across different units should be made cautiously. 

The supplied presentation contains microscopic images of untreated control HUH7 cells and HUH7 cells treated with Sample S2 at 

increasing concentrations. The images were reviewed qualitatively for overall cell distribution and apparent morphological 

changes.(31) 

Table 7 One-way ANOVA Within Each Sample Salybum Marianum and Carica Papaya  

Sample F value P value in workbook F critical Interpretation 

Carica 

papaya 

25.393 1.2632 2.423 Concentration effect is significant 

in supplied ANOVA 

Milk Thistle 44.900 2.8860 2.423 Concentration effect is significant 

in supplied ANOVA 

 

Both samples showed a concentration-related decline in HUH7 cell viability. The S2 curve remained below the S1 curve at all tested 

concentrations, indicating a greater reduction in cell viability by S2. 

S2 > S1 in apparent HUH7 cell viability-reducing activity. Milk Thistle/Silymarin (S2) showed the stronger response across the 

tested concentrations and the lower fitted IC50. Therefore, S2 demonstrated greater apparent potency than Carica papaya (S1) in the 

present MTT assay.(32) 

Conclusion 

Ethanolic extracts of Silybum marianum seeds and Carica papaya leaves were successfully prepared and showed reported extraction 

yields of 12% and 15%, respectively. Qualitative phytochemical screening and IR spectral analysis indicated multiple 

bioactive/functional-group signatures in both extracts. In HUH7 cells, the two test samples did not reach 50% inhibition within the 

reported dose range, indicating low cytotoxicity under the stated experimental conditions. These preliminary findings justify further 

standardized investigation of the extracts in validated NAFLD models, including lipid-accumulation assays, biochemical markers and 

other mechanistic endpoints.(33-34) 
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