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ABSTRACT

This research aimed to utilize lignin extracted from longan (Dimocarpus longan) peel, an abundant agricultural waste in northern Thailand, as an ingredient in a peel-off acne
treatment gel formulation. Lignin was extracted from longan peel using the organosolv method, employing 70% (v/v) ethanol as the solvent and hydrochloric acid as a catalyst.
Following lignin extraction and precipitation, the lignin yield obtained ranged from 1.50% to 4.98%. The physicochemical properties of the extracted lignin were characterized. FTIR
confirmed the characteristic functional groups of lignin. DLS analysis revealed particle sizes ranging from 615.1 to 1484 nm with zeta potentials between -33.3 and -35.0 mV,
indicating good colloidal stability. Antibacterial activity was evaluated using MIC, MBC, and disc diffusion assays against S.aureus, S.epidermidis, and Paeruginosa. The results
demonstrated that longan peel-derived lignin exhibited strong antibacterial activity, with MIC values ranging from 0.31 to 1.25 mg/mL and an MBC of 10 mg/mL against all tested
strains. Furthermore, the extracted lignin was incorporated into a peel-off acne treatment gel formulation using carboxymethyl cellulose and polyvinyl alcohol as the base
components. The formulated peel-off gel demonstrated stronger antibacterial activity than commercial products. The characteristics of the gel showed no significant changes in
color, homogeneity, or external appearance during storage at room temperature for 7 days. These findings indicated that lignin derived from longan peel exhibits antibacterial
properties and represents a promising natural and sustainable ingredient for skincare applications, while also contributing to the value-added utilization of agricultural waste.

INTRODUCTION RESULTS AND DISCUSSIONS

Longan peel is an abundant agricultural by-product rich in lignocellulosic components, including cellulose,
hemicellulose, and lignin. Among these components, lighin is a natural aromatic polymer known for its various
biological activities such as antimicrobial, antioxidant, and anti-inflammatory properties. Organosolv extraction is , , , o N

powder (Figure 4.) with a yield of 4.42%. The lignin exhibited good MIC of 1.25 mg/mL and an MBC of 10 mg/mL, where no visible

a promising method for lignin recovery because it produces sulfur-free lignin with relatively low molecular weight . N o .
P 8 & y P & y 8 colloidal stability, as indicated by a zeta potential value of -34.17 bacterial colonies were observed on the agar plate (Figure 6.). For

and high purity. Acne vulgaris is a common skin disorder associated with follicular blockage, excessive sebum : L - : -
g . y ) g . . . ge, . o mV, suggesting sufficient electrostatic repulsion between particles. S. epidermidis, lignin showed a MIC of 0.31 mg/mL and an MBC of 10
production, and bacterial proliferation, particularly Staphylococcus aureus, Staphylococcus epidermidis, and The purity of the extracted lignin, expressed as total lignin content
: : : e T > o ’ mg/mL. The lower MIC value compared with S. aureus indicates that
Pseudomonas aeruginosa. Although commercial acne patches are widely used, they often have limitations such was 75.55%, indicating effective removal of non-lignin components

as poor adhesion and incomplete coverage of irregular lesions. Therefore, this study aims to develop a peel-off during the extraction process. In addition, the organosolv lignin

acne treatment gel containing organosolv lignin extracted from longan peel to enhance antibacterial activity and showed a relatively homogeneous particle size distribution, with a

improve contact with acne lesions. polydispersity index (PDI) of 0.574, as shown in Table 2., suggesting
moderate uniformity of the lignin particles. thje growth of P. aeruginosa, with a MIC of 0.31 mg/mL and an MBC of
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Characteristics of organosolv lignin Antibacterial activity of organosolv lighin

The organosolv lignin was obtained as a yellow-brown fine Lignin exhibited antibacterial activity against S. aureus with a

S. epidermidis was more susceptible to lignin. this difference may be
associated with variations in cell wall structure and physiological
characteristics among Gram-positive bacteria. Lignin also inhibited
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agents, lignin was still able to inhibit bacterial growth at relatively low
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The lignocelluloic composition in longan peel
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antibacterial activity against all tested bacteria (Table 4.). The inhibition

Figure 5. Fourier transform infrared (FTIR) spectra of longan peel extract zones were larger than those of the control (FO) and comparable to or

higher than the commercial product, suggesting that lignin incorporation

Filtered by using Whatman filter i 1 .. _ . . . .
———— . G Organosolv lignin exhibited antibacterial activity against all tested
w enhanced the antibacterial performance of the peel-off gel.

. bacteria in a concentration-dependent manner. The inhibition zones increased
Organosolv llgnln « Adjusted the pH to neutral
by using Dl water Diluted with DI water at a ratio 1:10 v/v

« Dried at 65°C for overnight and kept at low temperature for overnight S. epidermidis showed the largest inhibition zones (10.31-11.18 mm), followed

slightly as lignin concentration increased from 4 to 10 mg/mL (Table 3.). Preparation of peel-off ache treatment gel

e Antibacterial activity by Kirby-Bauer disc diffusion assay
(Adapted from Hudzicki, 2009) FF\‘Z'

.ij/l concentrations (8-10 mg/mL), which may be attributed to the protective

by S. aureus (8.75-10.23 mm), indicating higher susceptibility of Gram-positive Both formulations were successfully prepared (Figure 7.) as

bacteria. In contrast, P. aeruginosa showed inhibition only at higher homogeneous semi-solid gels with a typical odor and stable pH values (4-5)

throughout 7 days of storage, indicating suitable properties for topical

Incubated Incubated at 37 °C

application. The control formulation (FO) appeared transparent, whereas

|||||n|||.

\ overnight
) | the lignin-containing formulation (F1) showed a clear brown color, which is

Inoculated indicator microbes Prepared 0.5 McFarland solution Inoculated indicator microbes Placed disc containing lignin solution \\ Table 3. AI’.YEI baCterlial activity of .OrganOSOlV llgn N against t.eSt . .
in nutrient broth on agar at different concentrations - microorganisms determined by the Kirby-Bauer disc diffusion

Measured the zone of inhibition method in homogeneity were observed, demonstrating good physical stability of

>

/,__\ outer membrane typical of Gram-negative bacteria.

attributed to the natural pigment of lignin. No phase separation or changes

e Antibacterial activity (MIC and MBC) (Adapted from Yun et al., 2021) Lignin Diameter of the inhibition zone (mm) the formulations during storage. Furthermore, F1 exhibited a shorter drying
concentration time (3.37-3.45 min) compared with FO (4.16-4.23 min), suggesting that the

(mg/mL) S. aureus S. epidermidis | P. aeruginosa incorporation of lignin may enhance the film-forming behavior and drying
efficiency of the peel-off gel.

Incubated

= i#\ overnight

Inoculated indicator microbes Prepared 0.5 McFarland solution Prepared and subjected organosolv lignin stock
in nutrient broth solution to two-fold serial dilution in NB (4-10 mg/mL)

> Added 500 pL of NB containing 4 875+ 0.20 10.31 + 0.93 -

bacteria to each tube

6 8.90 £ 0.65 10.61+£1.03

sinoy {2 104

8 10.16 £ 0.24 10.48 £ 0.87 8.56 £ 0.36
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Assessed bacterial growth
Selected clear tubes, spotted onto agar plates by measuring optical density at 600 nm 10.23 £ 0.62 11.18 £ 0.69 10.38 £+ 0.19 Figure 7. The formulation of peel-off acne treatment gel

and incubated at 37°C for 24 hours S (A) Control (B) Lignin-containing formulation

* Peel-off acne treatment gel formulation » Stired 30minutes

CONCLUSION

Table 1. Peel-Off Acne Treatment Gel formulation

Content (% w/w)

Ingredients Functions
FO F1

e Organosolv lignin has a yield of 4.42 + 0.30%, an average particle size of 878.03 + 78.78 nm and demonstrated

Added deionized water, stirred Added Polyvinyl alcohol Added Carboxymethyl cellulose

Polyvinvl alcohol Flexibility and Strength .
olyvinytalcono y & and heated until reached 70°C

good colloidal stability. The purity of the extracted lignin was approximately 75.55 + 0.20%.

Carboxymethyl cellulose Gel Matrix, Viscosity
and Stability

30 09 01 p8j00)

Glycerol Humectant, Plasticizer

e The MIC values were 0.31 mg/mL for S. epidermidis and P. aeruginosa and 1.25 mg/mL for S. aureus, whereas

Deionized water Solvent

stirred 10 | gtirredls the MBC was 10 mg/mL for all tested bacteria.

Citric acid Crosslinking agent minutes — minutes

Organosoly lignin Active ingrediant, : ~ -8 Lo o) e The formulated peel-off gel demonstrated stronger antibacterial activity than commercial products and no

Antimicrobial properties

Deionized water Solvent 100 100 Added phase B Added Glycerol significant changes in external appearance during storage at room temperature for 7 days.

Total 100.00 100.00

ACKNOWLEDGEMENTS REFERENCES

e Saadan, R., Hachimi Alaoui, C., lhammi, A., Chigr, M., & Fatimi, A. (2024). A brief overview of lignin extraction and isolation processes: From lignocellulosic

The author would like to offer the special thank to Ms. Kittita Phiguntong for her professional guidance and valuable biomass to added-value biomaterials. Environmental and Earth Sciences Proceedings, 31(1), 3. https://doi.org/10.3390/eesp2024031003
support. Division of Biochemistry and Biochemical Innovation, Department of Chemistry, Faculty of Science, Chaing Mai o Wanlipakron, K. (2023). Extraction of lignin from agricultural residues and biological properties (Master’s thesis). Chiang Mai

University, Chiang Mai, Thailand University. Retrieved from https://explore.nrct.go.th/file_upload/submitter/file upload/288b2ea9b9185d8dea52fdb32bdf4a9c3fb032ea89c67135.pdf



https://explore.nrct.go.th/file_upload/submitter/file_upload/288b2ea9b9185d8dea52fdb32bdf4a9c3fb032ea89c67135.pdf?utm_source=chatgpt.com

