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Optimization of Sunscreen Spray Gel Ethanol Extract of Corn Cob (Zea 

mays L.) and Zinc Oxide with HPMC-Carbopol940 Variations 

 

Intan Shafira 
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ABSTRACT 

Excessive sun exposure can cause damage to the skin due to ultraviolet (UV) 

radiation so that the skin needs additional protection to avoid UV radiation. 

Sunscreen products can reduce the transmission of UV rays to the skin. Zinc oxide 

is one of the active ingredients that works as a physical blocker that is widely used, 

but has very low solubility and stability so that it is formulated in the form of 

emulsions with the aim of increasing its solubility. Corncob extract has potential as 

an antioxidant, namely phenolic which is also in line with the value of Sun 

Protection Factor (SPF). This study aims to determine the physical properties and 

SPF value of the optimum formula of the preparation of sunscreen spray gel 

corncob extract. Corn cobs were extracted by maceration method and yield a yield 

of 15.28%. Corncob extract was tested for total phenolics and determined the SPF 

value so that the total phenolic value of 13 mg GAE / g sample was tested and the 

SPF value at a concentration of 1000 ppm was 20,351 with moderate UV protection 

category. Corn cob extract was formulated into a spray gel dosage form with 

variations on the basis of HPMC-Karbopol940. Both bases were optimized using a 

design expert with a 3 replication factorial design approach which resulted in 12 

run formulas. The responses analyzed were adhesive dispersion, drying power, 

viscosity and SPF value. The test results were analyzed by DX12 to get the optimum 

formula. The optimum concentration of HPMC was 0.171 % and carbopol940 

0.300 % with adhesive dispersion of 138.8 seconds, drying power of 153.6 seconds, 

viscosity of 409 cPs and SPF value of 13.095 with moderate protection category. 

Keyword : corn cobs, optimization, sunscreen, spray gel, SPF 
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ABSTRAK 

Paparan sinar matahari yang berlebihan dapat menyebabkan kerusakan pada kulit 

karena radiasi sinar ultraviolet (UV) sehingga kulit membutuhkan proteksi 

tambahan agar terhindar dari radiasi sinar UV. Produk sunscreen mampu 

mengurangi transmisi sinar UV ke kulit. Zink oksida menjadi salah satu bahan aktif 

yang bekerja sebagai physical blocker yang banyak digunakan, namun mempunyai 

kelarutan dan stabilitas yang sangat rendah sehingga diformulasikan dalam bentuk 

emulsi dengan tujuan meningkatkan kelarutannya. Esktrak tongkol jagung 

memiliki potensi sebagai antiokidan yaitu fenolik yang juga sejalan dengan nilai 

Sun Protection Factor (SPF). Penelitian ini bertujuan untuk mengetahui sifat fisik 

dan nilai SPF formula optimum dari sediaan sunscreen spray gel ekstrak tongkol 

jagung. Tongkol jagung diesktrak dengan metode maserasi dan menghasilkan 

rendemen sebesar 15,28%. Ekstrak tongkol jagung dilakukan uji total fenolik dan 

penentuan nilai SPF sehingga dihasilkan total fenolik sebesar 13 mg GAE / g 

sampel dan nilai SPF pada konsentrsai 1000 ppm sebesar 20,351 dengan kategori 

proteksi sinar UV sedang. Ekstrak tongkol jagung diformulasikan menjadi bentuk 

sediaan spray gel dengan variasi basis HPMC-Karbopol940. Kedua basis 

dioptimasi menggunakan design expert dengan pendekatan desain faktorial 3 

replikasi yang menghasilkan 12 run formula. Respon yang dianalisis yaitu daya 

lekat, daya mengering, viskositas dan nilai SPF. Hasil pengujian dianalisis dengan 

DX12 untuk mendapatkan formula optimum. Didapatkan konsentrasi optimum 

HPMC 0,171 % dan karbopol940 0,300 % dengan daya lekat 138,8 detik, daya 

mengering 153,6 detik, viskositas 409 cPs dan nilai SPF 13,095 dengan kategori 

proteksi sedang. 

Kata Kunci: ekstrak tongkol jagung, optimasi, sunscreen, spray gel, SPF 

 










