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ABSTRAK 

EFEK EKSTRAK METANOL DAUN KARAMUNTING (Melastoma 

malabathricum L.) PADA STRUKTUR PROTEIN TELUR AYAM 

KAMPUNG YANG DIPAPAR PESTISIDA KLORPIRIFOS: KAJIAN 

SPEKTROSKOPI INFRAMERAH (Oleh: Putri Apriliani; Pembimbing: Noer 

Komari, S.Si., M.Kes. dan Rahmat Eko Sanjaya, S.Pd., M.Si.; 2025; 66 halaman) 

Klorpirifos adalah insektisida organofosfat yang menghambat enzim 

asetilkolinesterase, memicu stres oksidatif yang merusak DNA, protein, dan lipid. 

Hal ini dapat menyebabkan perubahan struktur protein seperti α-heliks dan β-sheet, 

mempengaruhi fungsi biologis dan perkembangan telur. ATR-FTIR digunakan 

untuk mendeteksi perubahan struktur protein, khususnya di daerah Amida A, B, I, 

II, dan III. Daun karamunting (Melastoma malabathricum L.) mengandung 

antioksidan yang dapat menetralisir radikal bebas, mengurangi stres oksidatif. Hasil 

penelitian menunjukkan terdapat gugus O-H, N-H, C-H, C=O, C-O, dan PO₄³⁻ di 

semua kelompok. Vibrasi N-H pada Amida A hanya muncul pada kelompok kontrol 

dan klorpirifos, tetapi terjadi pergeseran pada kombinasi klorpirifos dengan ekstrak 

daun karamunting. Amida B muncul di semua kelompok. Ekstrak metanol daun 

karamunting (Melastoma malabathricum L.) menunjukkan efektivitas dalam 

mempertahankan struktur sekunder protein pada telur ayam kampung yang dipapar 

pestisida klorpirifos, sebagaimana teramati pada spektrum ATR-FTIR di daerah 

Amida I, II, dan III. Meskipun terdapat pergeseran bilangan gelombang, struktur β-

sheet dan α-heliks tetap stabil, mengindikasikan bahwa ekstrak ini mampu 

melindungi protein dari perubahan struktural yang diinduksi oleh klorpirifos. 

Kata kunci: Klorpirifos, Struktur protein, daun karamunting, Telur ayam kampung, 

ATR-FTIR 

 

 

 

 

 

 

 

 

 



 
 

 
 

ABSTRACT 
 

THE EFFECT OF METHANOL EXTRACT OF KARAMUNTING LEAVES 

(Melastoma malabathricum L.) ON THE PROTEIN STRUCTURE OF FREE-

RANGE CHICKEN EGGS EXPOSED TO CHLORPYRIFOS PESTICIDE: 

AN INFRARED SPECTROSCOPY STUDY. (By: Putri Apriliani; Supervisors: 

Noer Komari, S.Si., M.Kes., and Rahmat Eko Sanjaya, S.Pd., M.Si.; 2025; 66 

pages) 

Chlorpyrifos is an organophosphate insecticide that inhibits the enzyme 

acetylcholinesterase, triggering oxidative stress that damages DNA, proteins, and 

lipids. This can lead to structural changes in proteins, such as α-helices and β-sheets, 

affecting the biological functions and development of eggs. ATR-FTIR is used to 

detect changes in protein structure, particularly in the Amide A, B, I, II, and III 

regions. Karamunting leaves (Melastoma malabathricum L.) contain antioxidants 

that can neutralize free radicals and reduce oxidative stress. The study results show 

the presence of O-H, N-H, C-H, C=O, C-O, and PO₄³⁻ groups in all groups. N-H 

vibration in the Amide A region was only observed in the control and chlorpyrifos 

groups, with a shift occurring in the chlorpyrifos combined with karamunting leaf 

extract. Amide B was present in all groups. The methanol extract of karamunting 

leaves (Melastoma malabathricum L.) demonstrated effectiveness in maintaining 

the secondary structure of proteins in free-range chicken eggs exposed to 

chlorpyrifos, as observed in the ATR-FTIR spectra in the Amide I, II, and III 

regions. Despite the observed wavelength shifts, the β-sheet and α-helix structures 

remained stable, indicating that the extract could protect proteins from structural 

changes induced by chlorpyrifos. 

Keywords: Chlorpyrifos, Protein structure, Melastoma malabathricum leaves, 

Free-range chicken egg, ATR-FTIR 
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