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ABSTRAK

KAJIAN SINTESIS HEKSIL-GALAT DAN NITRO-HEKSIL-GALAT
SERTA UJI POTENSINYA SEBAGAI ANTIOKSIDAN MINYAK KELAPA
SAWIT OLAHAN (oleh; Wilda Amalia; Pembimbing: Dr. Uripto Trisno Santoso
dan S.Si., M.Si., Dr. Kamilia Mustikasari, S.Si., M,Si; 2026; 39 Halaman)

Minyak kelapa sawit rentan mengalami oksidasi selama pemanasan dan
penyimpanan, yang ditunjukkan oleh meningkatnya bilangan peroksida (BP)
sebagai indikator oksidasi primer. Penambahan antioksidan diperlukan untuk
menekan proses tersebut. Asam galat memiliki aktivitas antioksidan tinggi, namun
sifatnya yang polar membatasi pemanfaatannya dalam sistem lemak. Penelitian ini
bertujuan untuk melakukan kajian sintesis heksil-galat dan nitro-heksil-galat serta
evaluasi aktivitas antioksidannya terhadap radikal DPPH (2,2-diphenyl-1-
picrylhydrazyl) dan penghambatan oksidasi minyak kelapa sawit olahan. Sintesis
heksil-galat dilakukan melalui reaksi esterifikasi Fischer menggunakan asam galat
dan 1-heksanol, sedangkan nitro-heksil-galat disintesis melalui reaksi substitusi
aromatik elektrofilik menggunakan kalsium nitrat tetrahidrat dalam suasana asam.
Pemantauan reaksi dilakukan dengan KLT dan karakterisasi menggunakan FTIR.
Aktivitas antioksidan diuji dengan metode DPPH menggunakan pelarut metanol
sedangkan kemampuan menghambat oksidasi minyak dievaluasi melalui
pengukuran BP sampel minyak yang dipanaskan dengan dan tanpa penambahan
antioksidan pada suhu 180 °C. Sintesis heksil-galat menghasilkan rendemen 89,9%,
sedangkan sintesis nitro-heksil-galat menghasilkan rendemen 62,6%. Karakterisasi
FTIR menunjukkan terbentuknya gugus C=0O ester pada serapan 1678 cm™ serta
munculnya pita serapan gugus nitro pada 1538 dan 1373 cm™!. Nilai ICs asam galat
sebesar 0,77 + 0,05 pg/mL, heksil-galat 2,09 + 0,03 pg/mL dan nitro-heksil-galat
sebesar 2,09 + 0,02 pg/mL. BP minyak yang dipanaskan tanpa antioksidan sebesar
10,80 £+ 0,69 meqO2/kg, sedangkan minyak yang ditambahkan asam galat 4,00 +
0,40 meqO2/kg, heksil-galat 4,00 = 0,40 meqO2/kg dan nitro-heksil-galat memiliki
BP sebesar 7,87 + 0,23 meqO2/kg.

Kata kunci: aktivitas antioksidan, ester galat, reaksi nitrasi, DPPH, angka
peroksida
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ABSTRACT

STUDY OF THE SYNTHESIS OF HEXIL-GALLATE AND
NITRO-HEXIL-GALLATE AND TEST ITS POTENTIAL AS
ANTIOXIDANTS OF REFINED PALM OIL (by; Wilda Amalia; Supervisor: Dr.
Uripto Trisno Santoso, S.Si., M.Si., Dr. Kamilia Mustikasari, S.Si., M,Si; 2026; 39
Pages)

Palm oil is susceptible to oxidation during heating and storage, which is
indicated by an increase in peroxide value (PV) as a primary oxidation indicator.
The addition of antioxidants is needed to suppress the process. Gallic acid has high
antioxidant activity, but its polar nature limits its utilization in the fat system. This
study aims to conduct a study of the synthesis of hexyl-gallate and nitro-hexyl-galat
and evaluation of their antioxidant activity against DPPH (2,2-diphenyl-1-
picrylhydrazyl) radicals and the inhibition of oxidation of refined palm oil. Hexyl-
gallate synthesis is carried out through Fischer's esterification reaction using gallic
acid and I-hexanol, while nitro-hexyl-gallate is synthesized through an
electrophilic aromatic substitution reaction using calcium nitrate in an acidic
atmosphere. Reaction monitoring was carried out with TLC and characterization
using FTIR. Antioxidant activity was tested using the DPPH method using
methanol solvents while the ability to inhibit oil oxidation was evaluated through
PV measurements of oil samples heated with and without the addition of
antioxidants at 180 °C. Hexyl-gallate synthesis yields an yield of 89.9%, while
nitro-hexyl-gallate synthesis yields a yield of 62.6%. The characterization of FTIR
showed the formation of a C=0 ester group at the absorption of 1678 cm™ and the
appearance of the absorption band of the nitro group at 1538 and 1373 cm™'. The
ICso value of gallic acid was 0.77 + 0.05 pg/mL, hexyl-gallate 2.09 + 0.03 pg/mL
and nitro-hexyl-gallate of 2.09 + 0.02 pg/mL. The PV of oil heated without
antioxidants was 10.80 + 0.69 meqO-/kg, while oil with added gallic acid was 4.00
+ 0.40 meqO2/kg, hexyl-gallate 4.00 + 0.40 meqO2/kg and nitro-hexyl-gallate had
a PV of 7.87 £ 0.23 meqO2/kg.

Keywords: antioxidant activity, gallic esters, nitration reaction, DPPH, peroxide
value
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