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ABSTRAK

STUDI FISIOLOGI TANAMAN KAPULAGA (Amomum cardamomum)
DENGAN PENAMBAHAN LARUTAN STIMULAN DAN ANALISIS GEN
FNS DALAM RANGKA PENINGKATAN KETAHANAN IMUNITAS
PERSONIL TNI

Tanaman kapulaga (Amomum cardamomum) berpotensi menjadi kandidat
sumber imunitas bagi personil TNI karena kandungan senyawa bioaktifnya.
Namun, perbanyakan kapulaga membutuhkan waktu lama sehingga
diperlukan alternatif seperti pemberian-larutan stimulan untuk mempercepat
pertumbuhan dan meningkatkan kualitas metabolit. Penelitian ini bertujuan
mengevaluasi pengaruh larutan stimulan terhadap pertumbuhan serta
hubungan karakter  fisiologi dan molekuler: kapulaga. Penelitian
menggunakan ' Rancangan, Acak Kelompok ‘Lengkap (RAKL) dengan
analisis meliputi- parameter “morfologi (jumlah- daun, tinggi tanaman,
diameter batang, jumlah anakan), kadar klorofil, kandungan flavonoid dan
fenol total, serta ekspresi gen Flavonoid Synthase (FNS) menggunakan
gRT-PCR. Hasil penelitian menunjukkan bahwa larutan stimulan tidak
memberikan perbedaan - nyata pada, sebagian besar parameter
pertumbuhan vegetatif. Rata-rata peningkatan terjadi pada tinggi tanaman
dari 34,5 cm menjadi 42,7 cm, jumlah daun'dari 4,75 menjadi 18,79, dan
jumlah anakan dari 1,76 menjadi 4,72, tanpa perbedaan signifikan antar
perlakuan. Perbedaan nyata hanya ditemukan pada kadar klorofil A di 16
MST dengan rata-rata 14,39 mg/L, signifikansi terjadi pada perlakuan
kontrol. Kandungan flavonoid dan fenol total cenderung lebih tinggi pada
kontrol, sedangkan perlakuan E dan F menunjukkan peningkatan tidak
signifikan. Analisis korelasi menunjukkan hubungan positif jumlah anakan
dengan jumlah daun anakan (r = 0,82**), fenol daun dengan flavonoid daun
(r = 0,92**), dan fenol batang dengan flavonoid batang (r = 0,84*%),
menandakan keterkaitan erat dalam pertumbuhan serta akumulasi
metabolit sekunder. Pada tingkat molekuler, qRT-PCR memperlihatkan
perlakuan D, E, dan F meningkatkan ekspresi gen FNS dibanding kontrol.
Hal ini menegaskan bahwa larutan stimulan lebih berperan pada regulasi
genetik daripada pertumbuhan fisiologis, sehingga berpotensi
dikembangkan untuk meningkatkan produksi flavonoid kapulaga sebagai
imunostimulan bagi personil TNI.

Kata kunci: Fisiologi, Gen FNS, Kapulaga, Larutan, Stimulan.
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ABSTRACT

PHYSIOLOGICAL STUDY OF KAPULAGA (Amomum cardamomum)
WITH ADDITION OF STIMULANT SOLUTION AND ANALYSIS OF FNS
GENE IN ORDER TO INCREASE IMMUNITY RESISTANCE OF TNI

Cardamom (Amomum cardamomum) has the potential to serve as an
immunity source for military personnel due to its bioactive compounds.
However, its propagation requires a long period, thus alternative
approaches such as stimulant solutions are needed to accelerate growth
and enhance metabolite quality. This study aimed to evaluate the effects of
stimulant solutions.on-the growth and the relationship between physiological
and molecular characteristics of cardamom. The experiment was conducted
using a Randomized Complete Block Design (RCBD), with analyses
including morphological parameters (number of leaves, plant height, stem
diameter, and number of tillers), chlorophyll content, total flavonoid and
phenol levels, as well as expression of the Flavonoid Synthase (FNS) gene
using qRT-PCR. The results showed that stimulant solutions did not
significantly affect most vegetative growth parameters. Average increases
were observed in plant height from 34.5 ém to'42.7 cm, leaf number from
4.75 to 18.79, and ftiller number from 1.76 to 4.72, with no significant
differences among treatments. A significant difference was only found in
chlorophyll A content at 16 weeks after planting, with an average of 14.39
mg/L, which occurred in the control treatment. Total flavonoid and phenol
contents tended to be higher in the control, while treatments E and F
showed non-significant increases. Correlation analysis revealed positive
relationships between tiller number and leaf number (r = 0.82**), leaf phenol
and leaf flavonoid (r = 0.92*%), as well as stem phenol and stem flavonoid (r
= 0.84™), indicating a close association between growth and secondary
metabolite accumulation. At the molecular level, qRT-PCR demonstrated
that treatments D, E, and F enhanced FNS gene expression compared to
the control. These findings suggest that stimulant solutions exert greater
influence at the genetic regulation level rather than on physiological growth,
thereby holding potential for the development of formulations to improve
flavonoid production in cardamom as an immunostimulant for military
personnel.

Keywords: FNS Gene, Cardamom, Physiology, Solution, Stimulant
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