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Abstract

Thailand generates substantial corncob agricultural waste annually that remains underutilized. Valorizing this waste is crucial for adding economic value, reducing burning-related environmental problems, and aligning with the beauty
cosmetic trend emphasizing natural ingredient safety. This research aims to investigate the antioxidant properties of granular nanocellulose (GNC) from corncob for use as an ingredient in serum balm stick. GNC was produced via enzymatic
hydrolysis under certain conditions. GNC particle size was measured using the dynamic light scattering technique, and antioxidant property was evaluated using DPPH, ABTS, and FRAP assays. The produced GNC was incorporated into
serum balm stick formulation, followed by physical properties testing. The results revealed that corncob-GNC yield was 3740 + 3.49% with an average particle size of 342 nm, the zeta potential of -36.1 mV, and PDI of 0.356, indicating good
particle stability and homogeneity. GNC exhibited antioxidant activity, with ICs, values of 24.46 + 3.69 mg/mL in the DPPH assay and 2.12 + 0.032 mg/mL in the ABTS assay. The ferric reducing antioxidant power of GNC was found to be 2.33 *
0.0014 pmol TE/g. The serum balm stick incorporating GNC was formulated and demonstrated good stability with pH 4.5-5.5. Organoleptic evaluation of the GNC-incorporated serum balm sticks demonstrated that the formulations were
safe, stable, homogeneous, non-irritating, and functionally effective as antioxidant cosmetic products. However, further optimization is required to improve miscibility and texture. This research indicated that corncob-derived GNC can be
developed as a functional ingredient in cosmetic products, although relatively high concentrations are required.

Introduction Results and Discussion

Thailand is one of the major corn producers in Southeast Asia, generating over 5 million tons of corn annually and
producing large quantities of corncob waste commonly disposed of through open burning. Corncobs are
lignocellulosic biomass composed of cellulose, hemicellulose, and lignin, making them a promising raw material for
nanocellulose extraction. Nanocellulose is a bio-based nanomaterial possessing high specific surface area, outstanding
mechanical strength, biodegradability, biocompatibility, and non-toxicity. Its abundant surface hydroxyl groups enable
versatile chemical modification and contribute to free radical scavenging potential. Enzymatic hydrolysis is a

Physicochemical characteristics of GNC particles from corncob

e The nanocellulose was produced from corncob using
enzymatic hydrolysis, achieving a yield of 3740 * 3.49%.

e The size of GNC particles was average of 342 nm in 22 * Diameter Size = 255-458 nm
diameter, and the zeta potential was -36.1 mV, leading to (average 342 nm)
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aggregation of the hydrophilic GNC and substantially impeding radical scavenging. Additionally, turbidity at high stock
Figure 1. Corncob composition and nanocellulose production GNC concentrations may have slightly underestimated the true antioxidant capacity.

ObjeCtiveS Table 2. Antioxidant properties of GNC
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e To produce and characterize granular nanocellulose (GNC) from corncob via enzymatic hydrolysis ioxicait Propertias (Meandst)
 To evaluate antioxidant property using DPPH, ABTS, and FRAP assays Sample Ceo of DPPH Coo Of ABTS FRAP value
e To develop serum balm stick formulation incorporating GNC as active ingredient ) (umol TE/g)
Trolox (pg/mL) 4.34 + 0.04 3.94 + 0.13 -

Materials and Methods GNC (mg/mL) 24.46 + 3.69 2.12 + 0.032 2.22 + 0.0014

Nanocellulose production
Physical evaluation of serum balm stick
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. | 1.::.2 i 3 seeeees The skin irritation evaluation revealed no adverse effects across all parameters, including redness, itching, hot/burn,
Microplate reader dlark &t room temperature Measured at 734 nm by dark at room temperature M e . BY " atroom emperature. | [| rough, and sting when the product was applied to the inside part of the arm skin for 30 minutes. These results
. . Table 1. Serum balm stick formulation demonstrate that all three balm serum stick formulations are safe and non-irritating for skin application.
Serum balm stick formulation Content (Yow/w)
Phase  Materials Functions . i " The stability evaluation of all formulations remains stable at 4 °C, room temperature and 65 °C on days 1, 3, and 5
e Skin-dentical 00 . o 00 with no significant changes in organoleptic properties.

ingredient, Emollient

Beeswax Structuring agent 18.00 18.00 18.00

A
(oil Shea butter Emollient 13.00 13.00 13.00

I’ {’ phase)
In the main beaker, weigh phase A  In another beaker, weigh phase B At 60 °C, slowly add phase B into .
and heat up to 65 °C while mixing and heat up to 60 °C while mixing the phase A and mix until uniform Span 60 Emulsifier, Surfactant 2.50 2.50 2.50

R P l Twee”_go e et = = e The extracted nanocellulose from corncob achieved a yield of 3740 + 3.49%
S | O . S rumectant el Bl e The granular nanocellulose (GNC) showed good suspension stability and homogeneity with an average particle
Stability evaluation ey GG SUspeRsn Acfft-':,j:adrfm’ 000 200 060 size of 342 nm, the zeta potential of -36.1 mV, and PDI of 0.356.
O physical evaluation  cooldown inroom tomp for 1.2 h oo o0 0w e The produced GNC exhibited measurable antioxidant activity across all assays, with ICs, values of 24.46 + 369

mg/mL for DPPH and 2.12 + 0.032 mg/mL for ABTS, and FRAP value of 2.33 + 0.0014 pmol TE/g
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