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SOROTAN

TRI HADI HANDAYANI. Korelasi Aktivitas Antioksidan Propolis Lebah
Tetragonula laeviceps terhadap Inhibisi Enzim Tirosinase, Elastase dan Kolagenase
Secara In Vitro. Dibimbing oleh DIMAS ANDRIANTO dan STH KAHONO.

1.

Penelitian ini membahas bioprospeksi propolis 7. laeviceps sebagai kandidat
bahan baku alami, dengan tujuan mengidentifikasi profil senyawa metabolit
sekunder serta aktivitas biologisnya.

. Penelitian ini menggunakan metode ekstraksi dengan variasi kepolaran pelarut

untuk menginvestigasi profil ekstrak dengan LC-HRMS, serta aktivitas
antioksidan, anti-tirosinase, anti-elastase, dan anti-kolagenase.

. Hasil penelitian menunjukkan bahwa ekstrak etil asetat memiliki aktivitas

tertinggi.

. Temuan ini memberikan kontribusi terhadap bioprospeksi propolis serta

menawarkan wawasan baru mengenai produk perlebahan Indonesia, khususnya
lebah tak bersengat, sebagai bahan aktif alami.

. Tugas akhir ini menunjukkan pentingnya pembuktian ilmiah bioaktivitas

propolis dalam pemanfaatan potensi sumber daya hayati Indonesia untuk
pengembangan produk kosmetik.

HIGHTLIGHTS

TRI HADI HANDAYANI. Correlation Between the Antioxidant Activity of
Tetragonula laeviceps Propolis and the In Vitro Inhibition of Tyrosinase, Elastase,
and Collagenase. Supervised by DIMAS ANDRIANTO and SIH KAHONO.

1.

This study addresses the bioprospecting of 7. laeviceps propolis as a potential
natural resource, aiming to evaluate secondary metabolite profiles and biological
activities.

. The research employs extraction using different polarity solvents to investigate

the profile of secondary metabolites using LC-HRMS, antioxidant, anti-
tyrosinase, anti-elastase, and anti-collagenase ICsg assays.

. Results indicate that the ethyl acetate extract obtained the strongest bioactivities.
. The findings contribute to the bioprospecting of propolis from stingless bee as a

natural resource, offering new insight into naturally active ingredients.

. This thesis demonstrates the importance of validating the bioactivities of

propolis, suggesting potential application in the development of cosmetics.
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Tetragonula laeviceps:

Tetragonula laeviceps

Activities of Propolis:
Whitening Agent and Anti-Wrinkle

Aktivitas Propolis :
Agen Pemutih dan Anti-Kerut
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RINGKASAN

TRI HADI HANDAYANI. Korelasi Aktivitas Antioksidan Propolis Lebah
Tetragonula laeviceps terhadap Inhibisi Enzim Tirosinase, Elastase dan Kolagenase
Secara In Vitro. Dibimbing oleh DIMAS ANDRIANTO dan STH KAHONO.

Trend penuaan kulit muncul pada usia 20 tahun yang ditandai dengan
permasalahan kulit seperti kerutan halus, hiperpigmentasi, dan pembesaran pori-
pori. Faktor ekstrinsik merupakan pemicu utama penuaan karena hanya sekitar 3 %
disebabkan oleh faktor intrinsik. Peremajaan kulit sebagai pencegahan dan
pengobatan anti-penuaan melalui kosmetik mendorong pasar kosmetik Indonesia
berkembang pesat, namun kontradiksi terjadi seiring makin tingginya penyitaan
produk ilegal karena tidak memiliki nomor izin edar dan mengandung bahan
berbahaya. Pengungkapan potensi bioprospeksi sumber daya hayati Indonesia,
yaitu propolis lebah tanpa sengat sebagai bahan baku alami, memerlukan kajian
ilmiah yang komprehensif. Penelitian ini bertujuan untuk membuktikan korelasi
antara metode ekstraksi dan variasi kepolaran pelarut dengan kandungan senyawa
metabolit sekunder, serta korelasi antara aktivitas antioksidan dan aktivitas inhibisi
enzim tirosinase, elastase, dan kolagenase pada propolis 7. laeviceps.

Metode UAE dengan waktu yang lebih singkat menghasilkan rendemen
ekstrak sekitar 42,93 + 3,16 % lebih tinggi dibandingkan dengan metode maserasi
klasik. Nilai total flavonoid dan total fenolik berkorelasi negatif kuat dengan nilai
ICso antioksidan, anti-tirosinase, anti-clastase, dan anti-kolagenase. Nilai ICsg
antioksidan berkorelasi positif dengan nilai ICso anti-tirosinase, anti-elastase, dan
anti-kolagenase.. Ekstrak etil asetat UAE memiliki nilai TPC 127,04 £ 1,16 mg
GAE/g, TPC 74,85 + 1,09 mg QE/g, ICso DPPH 76,32 + 2,13 pg/ml, ICso ABTS
192,35 £ 1,89 pg/ml, ICso FRAP 3,07 + 0,11 pg/ml, ICso CUPRAC 13,55 £+ 1,80
pg/ml, ICso TBARS 20,37 + 0,98 pg/ml, ICso anti-tirosinase 100,39 + 1,56 ug/ml,
ICso anti-elastase 185,60 £ 6,23 pg/ml, dan ICso anti-kolagenase 77,53 + 1,39 pg/ml,
yang masing-masing lebih tinggi dibandingkan dengan ekstrak heksan, etanol, dan
air pada perlakuan maserasi klasik dan UAE. Profil metabolit sekunder ekstrak
propolis didominasi oleh golongan terpenoid, flavonoid, fenolik, dan asam lemak.
Jenis senyawa umum yang ditemukan (1) terpenoid: golongan monoterpenoid
(citral), diterpenoid (D,L-camphor, carvone,(9cis)-retinal), triterpenoid (botulin,
ursolic acid, lupeol), dan sesquiterpenoid (caryophyllene oxide); (2) flavonoid:
quercetin, apigenin, isorhamnetin, myricitrin, myricetin, mearnsitrin, taxifolin, dan
kaempferol; (3) fenolik: syringic acid, 4- coumaric acid, dan methoxycinnamic
acid; (4) asam lemak: o-linolenic acid, 13(S)-HOTrE, docosapentaenoic acid,
pinolenic acid, eicosapentaenoic acid, arachidonic acid, palmitoleic acid, dan
stearic acid; (5) vitamin: ergocalciferol dan nicotinic acid. Implikasi hasil
bioaktivitas dan profil metabolit sekunder propolis 7. laeviceps sebagai kandidat
bahan alami untuk sediaan kosmetik dengan klaim antioksidan, agen pemutih, dan
anti-penuaan.

Kata kunci: antioksidan, agen pemutih, anti-kerut, propolis, Tetragonula laeviceps
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SUMMARY

TRI HADI HANDAYANI. Correlation Between the Antioxidant Activity of
Tetragonula laeviceps Propolis and the In Vitro Inhibition of Tyrosinase, Elastase,
and Collagenase. Supervised by DIMAS ANDRIANTO and SIH KAHONO.

Skin aging trends have been reported to emerge as early as age 20 and are
characterized by fine wrinkles, hyperpigmentation, and enlarged pores. Extrinsic
factors are considered the primary drivers of skin aging, whereas only
approximately 3 % of aging is attributed to intrinsic factors. Skin rejuvenation as
an anti-aging preventive and therapeutic approach through cosmetic products has
contributed to the rapid growth of the Indonesian market. However, this growth is
accompanied by a contradiction: the number of illegal cosmetics products seized
has continued to increase due to the lack of marketing authorization and the
presence of hazardous substances. Therefore, exploring the potential of Indonesian
biological resources, particularly stingless bee propolis, requires comprehensive
scientific investigation. This study aimed to determine the correlations between
extraction methods and variations in solvent polarity on the composition of
secondary metabolites, as well as between antioxidant and anti-tyrosinase, anti-
elastase, and anti-collagenase activities in Tetragonula laeviceps propolis.

The UAE method, despite requiring a shorter extraction time, produced an
extraction yield of 42,93 + 3,16 %, which was higher than that obtained with
conventional maceration. Phenolic and flavonoid values show strong negative
correlations with the ICso values for antioxidant, anti-tyrosinase, anti-elastase, and
anti-collagenase activities. The antioxidant ICso value shows a strong positive
correlation with the anti-tyrosinase, anti-elastase, and anti-collagenase IC50 values.
The UAE ethyl acetate extract resulted a TPC 127,04 £ 1,16 mg GAE/g, TPC 74,85
+ 1,09 mg QE/g, ICso DPPH 76,32 + 2,13 pg/ml, ICso ABTS 192,35 + 1,89 pg/ml,
ICso FRAP 3,07 £ 0,11 pg/ml, ICso CUPRAC 13,55 + 1,80 pg/ml, ICso TBARS
20,37 + 0,98 pg/ml, ICso anti-tirosinase 100,39 £+ 1,56 pg/ml, ICso anti-elastase
185,60 £ 6,23 pg/ml, dan ICs anti-kolagenase 77,53 + 1,39 pg/ml. These activities
were consistently higher than those of the hexane, ethanol, and aqueous extracts
obtained by both conventional maceration and UAE. The secondary metabolite
profile of the propolis extract was predominantly composed of terpenoids,
flavonoids, phenolics, and fatty acids. Commonly identified compounds included
(1) terpenoids: class monoterpenoids (citral), diterpenoids (D,L-camphor, carvone,
and (9cis)-retinal), triterpenoids (ursolic acid, and lupeol), and sesquiterpenoids
(caryophyllene oxide); (2) flavonoids: quercetin, apigenin, isorhamnetin, myricitrin,
myricetin, mearnsitrin, taxifolin, dan kaempferol; (3) phenolics: syringic acid, 4-
coumaric acid, dan methoxycinnamic acid; (4) fatty acid (a-linolenic acid, 13(S)-
HOTTE, docosapentaenoic acid, pinolenic acid, eicosapentaenoic acid, arachidonic
acid, palmitoleic acid, and stearic acid); (5) vitamins: ergocalciferol and nicotinic
acid. These bioactivity results and secondary metabolite profiles highlight the
potential of propolis as a natural candidate ingredient for cosmetic formulations
with antioxidant, skin-whitening, and anti-aging claims.

Keywords: antioxidant, anti-wrinkle, propolis, Tetragonula laeviceps, whitening
agent
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