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ABSTRAK 

PENINGKATAN KANDUNGAN FENOL DAN FLAVONOID PADA 

KALUS DAUN INSULIN (Tithonia diversifolia (Hemsl.)) MELALUI 

PEMBERIAN PREKURSOR L-FENILALANIN DAN L-TIROSIN 

SECARA IN VITRO 

 

Tithonia diversifolia merupakan tanaman antidiabetes potensial yang kaya akan 

senyawa fenol dan flavonoid. Penelitian ini bertujuan menganalisis pengaruh L-

fenilalanin dan L-tirosin sebagai prekursor terhadap pertumbuhan kalus serta 

akumulasi total fenol dan flavonoid secara in vitro. Eksplan daun muda T. 

diversifolia dikultur pada media Murashige dan Skoog (MS) yang ditambahkan 4 

mg/L NAA dan 0,5 mg/L BAP untuk induksi kalus. Kalus berumur 35 hari dengan 

berat 200 mg kemudian disubkultur pada media MS yang mengandung L-

fenilalanin (1; 1,5; 2; dan 2,5 mg/L), L-tirosin (1; 1,5; 2; dan 2,5 mg/L), serta 

kombinasi L-fenilalanin 1,5 mg/L + L-tirosin 2 mg/L. Kultur diinkubasi pada suhu 

22–26°C selama 21 hari dalam kondisi terang. Analisis total fenol dan flavonoid 

dilakukan menggunakan spektrofotometri UV-Vis. Hasil penelitian menunjukkan 

bahwa penambahan prekursor meningkatkan akumulasi metabolit sekunder dan 

menghasilkan kalus remah berwarna kuning hingga kuning keunguan dengan 

peningkatan biomassa dibandingkan tanpa penambahan prekursor. Kadar total 

fenol tertinggi diperoleh pada perlakuan L-fenilalanin 2,5 mg/L sebesar 10,82 mg 

GAE/g, sedangkan kadar total flavonoid tertinggi diperoleh pada perlakuan L-

tirosin 2,5 mg/L sebesar 14,74 mg QE/g. Penelitian ini menunjukkan bahwa 

penggunaan prekursor efektif meningkatkan produksi metabolit sekunder pada 

kultur kalus Tithonia diversifolia serta mendukung pengembangan bahan baku 

alami untuk fitofarmaka antidiabetes yang berkelanjutan. 

 

Kata Kunci : T. diversifolia, Kultur kalus, L-fenilalanin, L-tirosin, total fenol dan 

flavonoid. 

 

 

 

 

 

 

 

 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://digilib.uinsa.ac.id/ http://digilib.uinsa.ac.id/ http://digilib.uinsa.ac.id/  

vii 

 

ABSTRACT 

EFFECT OF L-PHENYLALANINE AND L-TYROSINE ON TOTAL 

PHENOLIC AND FLAVONOID CONTENTS IN LEAF CALLUS 

CULTURES OF Tithonia diversifolia Hemsl. 

 

Tithonia diversifolia is a medicinal plant with potential antidiabetes properties due 

to its rich content of phenolic and flavonoid compounds. This study aimed to 

analyze the effects of L-phenylalanine and L-tyrosine as precursors on callus 

growth and the accumulation of total phenolic and flavonoid contents under in vitro 

conditions. Young leaf explants of T. diversifolia were cultured on Murashige and 

Skoog (MS) medium supplemented with 4 mg/L NAA and 0.5 mg/L BAP for callus 

induction. 35 days old calli with an initial weight of 200 mg were subsequently 

subcultured onto MS medium containing L-phenylalanine (1; 1.5; 2; and 2.5 mg/L), 

L-tyrosine (1; 1.5; 2; and 2.5 mg/L), and a combination of L-phenylalanine 1.5 

mg/L + L-tyrosine 2 mg/L. Cultures were incubated at 22–26°C under continuous 

light conditions for 21 days. Total phenolic and flavonoid contents were analyzed 

using UV-Vis spectrophotometry. The results showed that precursor 

supplementation enhanced secondary metabolite accumulation, producing friable 

yellow to yellowish-purple calli with increased biomass. The highest total phenolic 

content was obtained at 2.5 mg/L L-phenylalanine (10.82 mg GAE/g), while the 

highest total flavonoid content was recorded at 2.5 mg/L L-tyrosine (14.74 mg 

QE/g). These findings indicate that precursor supplementation effectively enhanced 

secondary metabolite production in Tithonia diversifolia callus cultures for 

antidiabetic phytopharmaceutical development.  

 

Keywords: Tithonia diversifolia, callus culture, L-phenylalanine, L-tyrosine, total 

phenolic and flavonoid content. 
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