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RINGKASAN

RACHMI YUNISAASTARI. Isolasi dan Karakterisasi Khamir asal Kakao
(Theobroma cacao) Antagonis terhadap Aspergillus flavus Penghasil Aflatoksin.
Dibimbing oleh RIKA INDRI ASTUTI dan IVAN PERMANA PUTRA.

Indonesia merupakan negara agraris yang termasuk salah satu produsen
Kakao terbesar di dunia. Kakao (Theobroma cacao L.) merupakan bahan baku
utama produk cokelat yang digemari karena cita rasa dan aroma khasnya. Kualitas
biji kakao sangat dipengaruhi oleh berbagai faktor, seperti varietas, lingkungan
tumbuh, serta penanganan pascapanen. Namun, kontaminasi aflatoksin yang
dihasilkan oleh cendawan Aspergillus flavus menjadi salah satu persoalan utama
dalam produksi kakao. Permasalahan ini tidak hanya berdampak pada aspek
Keamanan pangan, tetapi juga pada daya saing produk kakao Indonesia di pasar
internasional, sehingga diperlukan upaya pengendalian biologis, salah satunya
dengan pemanfaatan khamir.

Saat ini masih sedikit informasi terkait aktivitas khamir asal kakao dalam
menghambat pertumbuhan cendawan A. flavus. Oleh karena itu, penelitian ini
bertujuan mengisolasi dan mengkarakterisasi khamir dari kakao yang memiliki sifat
antagonis terhadap cendawan A. flavus penghasil aflatoksin. Penelitian dilakukan
melalui beberapa tahapan, meliputi isolasi khamir dari sampel kakao, karakterisasi
morfologi secara makroskopik dan mikroskopik, uji hemolisis pada isolat khamir,
serta deteksi aflatoksigenisitas isolat 4. flavus menggunakan media agar kelapa.
Selanjutnya, dilakukan uji antagonisme antara khamir dan 4. flavus menggunakan
metode dual culture. Isolat khamir yang menunjukkan aktivitas antagonis tertinggi
kemudian dianalisis lebih lanjut melalui pengujian pertumbuhan, ekstraksi
metabolit, serta identifikasi molekuler menggunakan sekuens gen Internal
Transcribed  Spacer (ITS). Analisis metabolit menggunakan Liquid
Chromatography-Quadrupole Time-of-Flight Mass Spectrometry (LC-QTOF-
MS/MS) dilakukan untuk mengidentifikasi senyawa bioaktif potensial dari khamir.

Dari sejumlah isolat khamir yang berhasil diperoleh, diseleksi enam isolat
(KPY1-KPY6) yang menunjukkan perbedaan morfologi paling signifikan untuk
diuji aktivitas antagonismenya terhadap A. flavus. Seleksi ini bertujuan untuk
menghindari pengujian isolat yang merupakan spesies yang sama. KPY6 memiliki
aktivitas penghambatan tertinggi terhadap pertumbuhan 4. flavus sebesar 27,33%
dan mengurangi diameter koloni 4. flavus menjadi 5,75 cm. Identifikasi molekuler
terhadap KPY6 menunjukkan bahwa isolat tersebut merupakan Wickerhamomyces
anomalus. Berdasarkan uji hemolitik, KPY6 bersifat non-hemolitik. Analisis profil
metabolomik menggunakan LC-QTOF-MS/MS berhasil mendeteksi berbagai
senyawa metabolit, di antaranya Phytosphingosine-1-P, Ethyl heptanoate, dan S-
methyl butanethioate. Ketiga metabolit tersebut diduga bekerja melalui mekanisme
gangguan integritas membran sel A. flavus serta penghambatan perkembangan
miselium. Hasil penelitian ini menunjukkan potensi W. anomalus KPY6 sebagai
agen pengendalian hayati yang aman dan efektif guna menekan pertumbuhan A.
Hleyus.

Kata Kunci: aflatoxin B1, internal transcribed spacer (ITS), LC-QTOF-MS/MS,
metabolit sekunder, Wickerhamomyces anomalus



SUMMARY

RACHMI YUNISAASTARI. Isolation And Characterization of Cocoa
(Theobroma cacao)-derived Yeast Antagonist to Aflatoxin Producing Aspergillus
flavus. Supervised by RIKA INDRI ASTUTI and IVAN PERMANA PUTRA.

Indonesia is an agrarian country and one of the world’s largest cocoa
producers. Cocoa (Theobroma cacao L.) is the primary raw material for chocolate
products, which are popular for their distinctive flavor and aroma. The quality of
cocoa beans is greatly influenced by various factors, such as variety, growing
environment, and post-harvest handling. However, aflatoxin contamination caused
by the fungus Aspergillus flavus is one of the major problems in cocoa production.
This issue not only impacts food safety but also the competitiveness of Indonesian
cocoa products in the international market; therefore, biological control measures
are needed, one of which involves the use of yeast.

Currently, there is limited information regarding the ability of cocoa-derived
yeasts to inhibit the growth of the A. flavus fungus. Therefore, this study aims to
isolate and characterize yeasts from cocoa that exhibit antagonistic properties
against the aflatoxin-producing A. flavus fungus. The study was conducted in
several stages, including the isolation of yeast from cocoa samples, macroscopic
and microscopic morphological characterization, hemolysis testing of yeast
isolates, and detection of aflatoxigenicity in A. flavus isolates using coconut agar
medium. Subsequently, an antagonism test between the yeast and 4. flavus was
performed using the dual culture method. The yeast isolates exhibiting the highest
antagonistic activity were then further analyzed through growth assays, metabolite
extraction, and molecular identification using the Internal Transcribed Spacer (ITS)
gene sequence. Metabolite analysis using Liquid Chromatography-Quadrupole
Time-of-Flight Mass Spectrometry (LC-QTOF-MS/MS) was performed to identify
potential bioactive compounds from the yeast.

From the yeast isolates successfully obtained, six isolates (KPY1-KPY6)
exhibiting the most significant morphological differences were selected to test their
antagonistic activity against 4. flavus. This selection aimed to avoid testing isolates
belonging to the same species. KPY6 exhibited the highest inhibitory activity
against A. flavus growth at 27.33% and reduced the A. flavus colony diameter to
5.75 cm. Molecular identification of KPY6 revealed that the isolate is
Wickerhamomyces anomalus. Based on hemolytic testing, KPY6 was found to be
non-hemolytic. Metabolomic profiling analysis using LC-QTOF-MS/MS
successfully detected various metabolites, including Phytosphingosine-1-P, Ethyl
heptanoate, and S-methyl butanethioate. These three metabolites are believed to act
by disrupting the cell membrane integrity of 4. flavus and inhibiting mycelial
growth. The results of this study demonstrate the potential of W. anomalus KPY6
as a safe and effective biological control agent for suppressing the growth of A.
flavus.

Keywords: aflatoxin BI, internal transcribed spacer (ITS), LC-QTOF-MS/MS,
secondary metabolites, Wickerhamomyces anomalus
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