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EKSPRESI GEN HPT1 DALAMMERESPON PERBEDAAN
DOSIS PUPUK N, P, DAN K PADA TANAMAN BUNGA

MATAHARI (Helianthus annuus L.)

ABSTRAK

Biji bunga matahari merupakan penghasil minyak nabati kedua di dunia. Biji
bunga matahari berfungsi sebagai sumber nutrisi, mengandung vitamin E, dan
antioksidan. Minyak bunga matahari mengandung antioksidan yang tinggi dan
termasuk dalam kategori aktivitas antioksidan kuat. Antioksidan yang paling banyak
ditemukan yaitu jenis α-tocopherol. Pada tanaman Arabidopsis thaliana aktivitas
biosintesis tocopherol melipatkan enam gen penting, salah satunya gen HPT1.
Overexpression dari gen HPT1 menghasilkan peningkatan konsentrasi tocopherol
hingga 2 kali lipat dalam biji dan peningkatan hingga 4,4 kali lipat pada daun tanaman.
Fase pertumbuhan dan perbedaan perlakuan mempengaruhi level ekspresi dari gen
sehingga tujuan penelitian untuk melihat level ekspresi gen pada perlakuan perbedaan
dosis pupuk N, P, dan K. Prosedur penelitian dimulai dari perlakuan dan pengambilan
sampel isolasi RNA (fase 1, fase 2, dan fase 3) , sintesis cDNA, Quantitative Real
Time PCR (qPCR), dan analisis data. Level ekspresi gen tertinggi pada fase 1
(pembungaan R3) yaitu 3,21 kali lipat yang terjadi pada perlakuan P2 (Urea 150 kg/ha
+ TSP46 50 kg/ha + KCl 50 kg/ha). Pada fase 2 (pembungaan R5) level ekspresi gen
HPT1 tertinggi yaitu 2,31 kali lipat pada perlakuan P4 (Urea 200 kg/ha + TSP46 50
kg/ha + KCl 50 kg/ha). Sedangkan, pada fase 3 (pembungaan R8) level ekspresi gen
HPT1 tertinggi yaitu dengan perlakuan P4 (Urea 200 kg/ha + TSP46 50 kg/ha + KCl
50 kg/ha).

Kata Kunci: Bunga Matahari, HPT1, Pupuk, qPCR, Antioksidan



EXPRESSION HPT1 GENE IN RESPONSE TO DIFFERENT
DOSES OF N, P, DAN K FERTILIZERS ON SUNFLOWER

(Helianthus annuus L.) PLANTS

ABSTRACT

Sunflower seeds are the second producer of vegetable oil in the world.
Sunflower seeds serve as a source of nutrition and contain vitamin E and antioxidants.
Sunflower oil contains high antioxidants and is included in the category of strong
antioxidant activity. The most commonly found antioxidant is α-tocopherol. In
Arabidopsis thaliana, tocopherol biosynthesis activity multiplies six important genes,
one of which is the HPT1 gene. Overexpression of the HPT1 gene resulted in a 2-fold
increase in tocopherol concentrations in seeds and up to 4.4-fold increase in plant
leaves. The growth and treatment phases affect the expression levels of the genes, the
study was purposed to look at the gene expression levels in the different doses of N, P,
and K fertilizers. The research procedure started with the treatment and sampling of
RNA isolation (phase 1, phase 2, and phase 3), cDNA synthesis, Quantitative Real
Time PCR (qPCR), and data analysis. The highest gene expression level was in phase
1 (flowering R3), which was 3.21 times that of the P2 ( Urea 150 kg/ha + TSP46 50
kg/ha + KCl 50 kg/ha) treatment. In phase 2 (flowering R5) the highest expression
level of the HPT1 gene was 2.31 times that of the P4 (Urea 200 kg/ha + TSP46 50
kg/ha + KCl 50 kg/ha) treatment. Meanwhile, in phase 3 (flowering R8) the highest
HPT1 gene expression level was the P4 (Urea 200 kg/ha + TSP46 50 kg/ha + KCl 50
kg/ha) treatment.
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