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ABSTRACT

The research was conducted aimed at exploring the potential of plant secondary metabolites
“Mutiara” grass (Hedyotis corymbosa (L.) Lamk.) extracts. This study is expected to provide
more complete information on the potential use of the plant as a traditional medicine. Identify
the components of secondary metabolites was conducted using Gas Chromatograph Mass
Spectrometri (GCMS). GCMS results showed that 20 compounds derived from the group of
flavanols, monoterpenes, triterpenes, cycloterpenes, sesquiterpenes, phenolics, organic acids,
flavones. Compounds that identified were: catechol, camphene, limonene, myrcene, pinene,
camphor, cineole, geraniol, citronellol, gallic acid, ascorbic acid, p caryophyllene,  elemene, 3
farnesene,  selinene, apigenin, kaempferol, luteolin, catechin, betulinic acid. Some of the important
functions of compounds were antioxidant, antibacterial, antiinflammatory, anticancer, antitumor,
antileukemic, hepatoprotector, antiallergic, expectorant, hypoglycemia, hipocholesterolemic,
antitussive, analgesic, chemoprotective agent.
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PENDAHULUAN ) ~adalah rumput siku-siku, lidah ular, bunga

Rumput mutiara  (Hedyotis  te]or belungkas (Indonesia), daun mutiara,
corymbosa  (L.) Lamk.) merupakan rumput mutiara (Jakarta), katepan, urek-
salah satu tanaman berkhasiat obat.

urek polo (Jawa), pengka (Makasar), pucuk
pulung (Kalimantan Barat), shui xian cao
(Cina) (Wijayakusuma et al., 1992; Depkes
RI, 1995; Andriani, 2012). Tanaman ini

Tanaman ini digunakan untuk mengobati
penyakit kanker di daerah Cina, India,
dan wilayah Asia Tenggara. Rumput

mutiara di Cina dikenal dengan sebutag termasuk kelas Magnoliopsida, famili
shui xian cao, penggunaannya sebagai pRypigceae, tergolong terna, tumbuh
obat penyakit kanker limfosarcoma, rindang berserakan dan mempunyai banyak
lambung,  nasophar, ~cervix, kanker percabangan, batang bersegi, agak lemabh,
payudara, rektum dan fibrosarcoma. tinggi tanaman sekitar 15 — 50 cm. Daun

Rumput mutiara disamping juga sebagai
antiradang  diuretik, = menghilangkan
demam, antitoksin, mengaktifkan sirkulasi

relatif kecil silang berhadapan, tangkai
daun pendek/hampir duduk. Bentuk daun
lanset, panjang daun sekitar 2-5 cm, warna

darah dan memperlancar sumbatan sperma
serta meningkatkan daya fagositosis sel
darah putih, imunitas hormonal, hepatitis,
cholecytitis, radang panggul dan infeksi
saluran kemih, tekanan darah tinggi,
tonsilis, bronchitis dan radang usus buntu
(Sirait, 2014). Bagian tanaman yang
digunakan adalah seluruh tanaman, yaitu
bagian daun, batang dan juga akar.

Hedyotis  corymbosa  memiliki
sinonim yaitu Oldenlandia corymbosa.
Beberapa nama daerah dari rumput mutiara

hijau muda, ujung daun runcing berambut
pendek, pangkal menyempit, tepi rata,
tulang daun satu di tengah. Bunganya
majemuk 2-5, keluar dari ketiak daun,
bentuk bunga seperti payung berwarna
putih, tangkai bunga induk keras seperti
kawat, dan panjang 5-10 mm. akarnya
merupakan akar tunggang dengan garis
tengah rata-rata | mm dengan akar cabang
berbentuk benang. Buahnya bulat kecil-
kecil jika telah cukup tua bijinya berwarna
cokelat dengan ujung pecah-pecah
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(Wijayakusuma et al, 1992).

Penelitian yang berkaitan dengan
pemanfaatan rumput mutiara (Hedyotus
corymbosa) dalam  bidang  farmasi
dan kesehatan telah banyak dilakukan
diantaranya, uji total flavonoid (Lumbessy,
2013),ujitoksisitas (Tholib,2006; Ruwaida,
2010), aktivitas sitotoksik (Churiyah et al,
2011), aktivitas antioksidan (Endrini, 2011;
Churiyah et al, 2011), aktivitas antibakteri
(Mukmilah dkk, 2012), efek antiartritis
(Andriani, 2012), efek antikarsinogenik
(Febia, dkk., 2005; Sukamdi dkk., 2010;
Endrini, 2011; Sirait, 2014), serta aktivitas
fagositosis makrofag mencit (Azenda |,
20006).

Namun demikian informasi yang
berkaitan dengan kandungan senyawa
metabolit sekunder yang terdapat pada
tanaman rumput mutiara belum tersedia.
Berdasarkan latar belakang tersebut,
penelitian ini bertujuan untuk mengetahui,
mengidentifikasi dan  mengklasifikasi
jenis-jenis senyawa metabolit sekunder
yang terkandung pada rumput mutiara (H.
corymbosa) dengan menggunakan metode
Gas Chromatograph — Mass Spectrometry
(GCMYS).

METODE

Penelitian dilakukan pada bulan
Nopember sampai dengan Desember 2016.

CEAED N 3 e e e Ol i e L s e

Himaal
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Sampel tanaman diambil dari
kebun milik Balai Materia Medica Batu
dalam bentuk segar. Setelah dibersihkan,
sampel tanaman diproses ekstraksi
untuk  mendapatkan  ekstrak  pekat.
Selanjutnya dilarutkan dengan heksana
untuk didapatkan fase heksana. Setelah
dilakukan proses penguapan heksana, maka
dilanjutkan dengan injeksi pada GCMS.
Sebanyak 1 pl sampel diinjeksikan pada
alat GCMS Shimadzu GCMS QP 2010
SE dengan kolom ZB-AAA Phenomenex
Inc, dengan gas helium, suhu 110 sampai
dengan 320°C, tekanan konstan pada 15
kPa, mode scan, waktu 60 menit, laju aliran
0,6 ml/menit. Pemindai bobot molekul
kisaran 45-600 (m/z). Hasil analisis berupa
grafik yang berisi titik puncak tiap senyawa
yang ditentukan dengan bobot jenis dan
perpustakaan dari GCMS.

HASIL DAN PEMBAHASAN

Hasil identifikasi senyawa metabolit
sekunder yang terkandung dalam ekstrak
rumput mutiara dengan GCMS tersaji
dalam grafik (Gambar 1). Grafik GCMS
terlihat bahwa terdapat 20 senyawa yang
terdeteksi sampel ekstrak rumput mutiara,
sedangkan resume hasil GCMS sampel
ekstrak rumput mutiara ditampilkan pada
Tabel 1.
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Gambar 1. Grafik GCMS Identifikasi Senya
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Tabel 1. Resume Hasil GCMS Sampel Ekstrak Rumput Mutiara

I%Ii('zik Komposisi (%) Bobot Molekul Rumus Molekul Nama Senyawa
Puncak

1 7,239 110,1 CH,0, Catechol

2 3,559 136,23 C,H,, Camphene

3 4,319 136,23 CH Limonene

4 1,247 136,23 CH, Myrcene

5 1,425 136,24 C,H, Pinene

6 0,474 152,23 cH.O0 Camphor

7 3,755 154,25 C,HO Cineole

8 12,876 154,25 C,H,0 Geraniol

9 4,719 156,27 C,H,0 Citronellol

10 18,583 170,12 C H,O, Gallic acid

11 0,910 176,12 CH,0, Ascorbic acid
12 1,428 204,35 C.H,, B Caryophyllene
13 1,203 204,35 C.H, B Elemene

14 1,731 204,35 C.H, B Farnesene
15 3,030 204,35 C.H, o Selinene

16 1,726 270,24 CH,,0, Apigenin

17 8,620 286,24 C,H,,0O, Kaempferol
18 1,778 286,24 CH,0O, Luteolin

19 16,616 290,27 C,H 0, Catechin

20 4,761 456,7 C, H O Betulinic acid

3048 3

Tabel 1 menunjukkan bahwa dari ke-
20 senyawa yang terdeteksi, tiga senyawa
dengan komposisi tertinggi secara berturut-
turut adalah adalah gallic acid 18,583%,
catechin 16,616% dan geraniol 12,876%.
Sedangkan tiga senyawa dengan komposisi
terendah adalah B elemene 1,203%,
ascorbic acid 0,910% dan camphor, yakni
0,474%. Berdasarkan kajian literatur
yang dilakukan, didapatkan beberapa

fungsi penting senyawa-senyawa yang
terkandung pada ekstrak rumput mutiara
(Tabel 2). Tanaman rumput mutiara dalam
bentuk sediaan ekstrak mempunyai khasiat
yang cukup banyak dan penting dalam
bidang farmasi. Hal tersebut menunjukkan
bahwa rumput mutiara mempunyai potensi
yang besar untuk dikembangkan menjadi
obat herbal yang bermanfaat dan dalam
produksi yang lebih maju.

Tabel 2. Fungsi Penting Senyawa Metabolit Sekunder Ekstrak Rumput Mutiara

No Nama
Titik S Golongan Fungsi
enyawa
Puncak

1 Catechol Flavanol Antikanker (Nair, et al, 2009), Antioksidan (Justino, et al, 2006),
Antitumor (Nair, et al, 2009),

2 Camphene Monoterpena Antioksidan (Tiwari, ef al, 2009), Hipokolesterolmia (Vallianou, et
al, 2011)

3 Limonene Sikloterpena Antiasetilkolinesterase (Aazza, et al, 2011) Antiasma (Tanaka dan

Takahashi, 2013), Antibakteri (Bevilacqua, 2010), Anti kanker
(Gould, 1997), Antiinflamasi (d’Alessio, et al, 2013), Imunomodu-
lator (Astani, et al, 2014)
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20

Myrcene

Pinene

Camphor

Cineole

Geraniol

Citronel-
lol

Gallic
acid

Ascorbic
acid

p
Cary-
ophyllene

B Elemene

B

Farnesene
o Selinene

Apigenin

Kaempfe-
rol

Luteolin

Catechin

Betulinic
acid

Monoterpena

Monoterpena
Monoterpena

Monoterpena

Monoterpena
Monoterpena

Fenolat

Asam organik

Seskuiterpena

Seskuiterpena

Seskuiterpena

Seskuiterpena

Flavon

Flavonol

Flavon

Flavanol

Triterpena

Antibakteri (Gonzaga, ef al, 2003), Antinosiseptif (Rao, et al,
1990), Kemopreventif (Esmaelli, et a/, 2011), Analgesik (Loren-
zett, et al, 1991), Antikonvulsan (Viana, et al, 2000), Antioksidan
(Ciftci, et al, 2011)

Ekspektoran (Schmitt, ef a/, 2009), Antibakteri (Silva, et al, 2012)

Analgesik (Xu, et al, 2005), Antidiare (Hamidpour, ef al, 2014),
Dekongestan (Xu, et al, 2005), Ekspektoran (Zuccarini, et al, 2009)

Anastesi (Zalachoras, et al, 2010), Antitusif (Laude, ef al, 1994),
Anti helmintikum (Taur, et al, 2010), Dekongestan (Takaishi, et al,
2012)

Antitumor (Tiwari, et al, 2009), Antibakteri (Pattnaik, et al, 1997),
Anti TBC (Soto, et al, 2014)

Antibakteri (Pattnaik, ef al, 1996)

Antialergi (Liu, et al, 2013), Antibakteri (Borges, et al, 2013),
Antikanker (Faried, et al, 2007), Antiinflamasi (Kou, et al, 2008),
Insulin-sparing (Doan, ef al, 2015), Analgesik (Krogh, et al, 2000),
Antiasma (Dorsch, et al, 1992), Antibronkitis (Ow, ef al, 2003) ,
Antihepatotoksik (Hoffman, et al, 1992), Antioksidan (Kim, 2007)

Analgesik (Zeraati, et al, 2014), Antipenuaan dini (Fitzpatrick, et
al, 2002), Antialergi (Gonzalez, et al, 1979), Antiartritik (Singh, et
al, 2011), Antibakteri (Myvrik dan Volk, 1954), Antikatarak
(Fujiwara, et al, 1991), Antidepresan (Binfare, et al, 2009),
Antidiabetes (Alper, et al, 2006), Antihepatitis (Tepe, 2008),
Antihistamin (Johnston, et al, 1992), Antiinflamasi (Sorice, ef al,
2014), Antiobesitas (Adumosu, et al, 1979), Antioksidan (Pdayatty,
et al, 2003), Antirematik (Massell, et al, 1950), Antitumor (Chu-
ang, et al, 2007), Kardioprotektor (Swamy, et al, 2011), Hipokole-
sterolmia (Ginter, et al/, 1978), Hipoglikemia (Ceriello, et al, 2013),

Antioksidan (Dahham, et al, 2015), Antibakteri (Dahham, et al,
2015), Antiinfamasi, Antitumor (Dahham, et al, 2015), Antiulcer
(Legault, et al, 2007), Pelindung saluran pencernaan (Soheil, ez al,
2009)

Antikanker (Li, et al, 2013)
Antioksidan (Turkez, H, et al, 2014)

Ekspektoran (Khokra, ef al, 2008)

Antibakteri (Nayaka, ef al, 2014), Antiherpes (Lyu, et al, 2005),
Antileukimia (Budhraja, et al, 2012), Antimetastatic, Antitumor
(Budhraja, et al, 2012; Lefort, et al, 2011), Apoptosis (Budhraja, et
al, 2012) Antialergen, Antiinflamasi (Lee, et al, 2007) ,

Anticancer (Kim, ef al, 2013), Antiinflamasi (Goel, ef al, 1988,
Mediavilla, et al, 2007), Antiulcer (Goel, ef al, 1988), Hepatopro-
tective (Shakya, et al, 2014),

Antileukimia (Chiang, et al, 2003), Antiinflamasi (Chen, et al,
2014), Antitumor (Lu, ef al, 2015), Kemoprotektor (Manju, ef al,
2005)

Antiendotoksik (Hingdon, ef a/, 2003), Antihistamin (Hodnett, ez
al, 1972), Antiinflamasi (Hingdon, et al, 2003), Antioksidan
(Hingdon, et al, 2003), Antihepatitis (Hingdon, et al, 2003),
Antihiperlipidemia (Choi, ef al, 1991), Antileukimia (Chiang, et al,
2003, Papiez, et al, 2010), Antiulcer (Hamaishi, et al, 2000),

Antibakteri (Fontanay, et al, 2008), Antikanker (Mullauer, ef al,
2010), Antiinflamasi (Costa, et al, 2014), Antileukimia (Chiang, et
al, 2003, Kumar, et al, 2010)
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Terdapat tiga senyawa pada rumput
mutiara dengan komposisi tertinggi secara
berturut-turut yaitu Gallic Acid 18,583%;
Catechin 16,616% dan Geraniol 12,876%.
Berdasarkan hasil GC-MS senyawa
Gallic Acid terdapat pada no titik puncak
10, dengan bobot molekul 170,12 dan
memiliki rumus molekul C7H605 serta
terklasifikasi pada golongan Fenolat.
Menurut kajian referensi, golongan ini
memiliki beberapa fungsi yaitu antialergi
(Liu, et al., 2013), antibakteri (Borges, et
al.,2013), antikanker (Faried, et al., 2007),
antiinflamasi (Kou, et al., 2008), insulin-
sparing (Doan, et al., 2015), analgesik
(Krogh, et al., 2000), antiasma (Dorsch, et
al., 1992), antibronkitis (Ow and Stupans,
2003), antihepatotoksik (Hoffmann-bohm,
et al., 1992), dan antioksidan (Kim, 2007).
Senyawa dengan komposisi tertinggi kedua
adalah Catechin yang terdapat pada no titik
puncak 19. Bobot molekul Catechin yaitu
290,27 dengan rumus molekul C15H1406
dan terklasifikasi pada golongan Flavanol.
Fungsi golongan ini adalah antihistamin
(Johnston, et al., 1992), antiinflamasi
(Mediavilla, et al., 2007), antioksidan
(Higdon and Frei, 2003), antihepatitis
(Shakya, et al., 2014), antihiperlipidemia
(Choti, et al., 1991), antileukimia (Chiang,
et al., 2003), (Papiez, et al., 2010), dan
antiulcer (Hamaishi, et al., 2006).

Selanjutnya Geraniol merupakan
senyawa dengan urutan ketiga yang terdapat
pada no titik puncak 8, bobot molekul
154,25, rumus molekul C10H280 dan
terklasifikasi pada golongan Monoterpena.
Hasil kajian referensi menunjukkan bahwa
golongan Monoterpena memiliki beberapa
fungsi yaitu antitumor )Tiwari and
Kakkar, 2009), antibakteri (Pattnaik et al.,
1997), dan anti TBC (Soto, et al., 2014).
Banyaknya fungsi pada masing-masing
golongan senyawa metabolit sekunder
yang teridentifikasi, menunjukkan bahwa
rumput mutiara memiliki potensi yang
sangat besar untuk menjadi tanaman yang
berkhasiat obat secara herbal.

KESIMPULAN
Berdasarkan hasil penelitian yang

telah dilakukan dapat disimpulkan bahwa
tanaman rumput mutiara (Hedyotis
Corymbosa) dalam bentuk sediaan ekstrak
pekat, secara GCMS (Gas Chromatograph
Mass Spectrometry)terdeteksimengandung
20 senyawa metabolit sekunder, yaitu
catechol, camphene, limonene, myrcene,
pinene, camphor, cineole, geraniol,
citronellol, gallic acid, ascorbic acid, p
caryophyllene, B elemene, f farnesene,
selinene, apigenin, kaempferol, luteolin,
catechin, dan betulinic acid. Senyawa
metabolit sekunder yang terdeteksi tersebut
memiliki fungsi pengobatan yang luas
dan penting. Hal ini menunjukkan bahwa
tanaman rumput mutiara memiliki potensi
yang sangat besar sebagai tanaman obat.

DAFTAR PUSTAKA
Aazza, S., B. Lyoussi, and M.G.
Miguel. (2011). Antioxidant and

antiacetylcholinesterase activities of
some commercial essential oils and
their major compounds. J Molecules,
16(9): 7672-7690

Adumosu, A., and C.W. Wilson. (1979).
Vitamin C and the anti-obesity effect

of fenfluramine. /nt J Vitam nutr res.,
49(3): 251-263

Alper, G., M. Olukman., S. Irer.,, O.
Caglayan., E. Duman, and S.
Ulker. (2006). Effect of vitamin E
and C supplementation combined
with oral antidiabetic therapy on
the endothelial dysfunction in the
neonatally streptozotocin injected
diabetic rat. J Diabetes metab res
rev., 22(3): 190-197

Andriani, D. (2012). Pengaruh pemberian
ekstrak etanol 70% rumput mutiara
(Hedyotis corumbosa L. Lamk)
terhadap sistem imun pada tikus
artritis reumatoid yang diinduksi
oleh complete freunds adjuvant.
Artikel karya tulis ilmiah FMIPA
Prodi Farmasi. Depok: UL

Astani, A., and P. Schnitzler. (2014).
Antiviral activity of monoterpenes
beta-pinene and limonene againts

28



Wijayanti

herpes simplex virus in vitro. lran J

11(1): 132-142

Microbiol, 6(3): 149-155 Burcham, D.L., M.B. Maurin, E.A.

Astin, J.W., S.M. Jamieson., T.C. Eng.,
M.V. Flores., J.P. Misa., A. Chien.,
K.E. Crosier, and P.S. Crosier. (2014).
An in vivo antilymphatic screen in
zebrafish identifies novel inhibitors
of mammalian lymphangiogenesis

Hausner, and S.M. Huang. (1999).
Improved oral bioavailability of the
hypocholesterolemic DMP 565 in
dogs following oral dosing in oil and

glycol solutions. J Biopharmaceutics
& drug disposition, 18(8): 737-742

and lymphatic-mediated metastasis.  cerie)lo, A, A. Novials., E. Ortega., S.

J Mol cancer ther, 13 (10): 2450-
2462

Azenda, R. (2006). Pengaruh pemberian
ekstrak rumput mutiara (Hedyotis
corymbosa) dosis bertingkat terhadap
aktivitas fagositosis makrofag mencit
balb/c. Artikel karya tulis ilmiah FK
Universitas Diponegoro. Semarang:
UNDIP.

Canivell., L.L. Sala., G. Pujadas.,
L. Bucciarelli., M. Rodinelli, and S.
Genovese. (2013). Vitamin C furthur
improves the protective effect of
glucagon-like peptide-1 on acute
hypoglycemia-induced oxidative
stress, inflammation, and endothelial
dysfunction in type 1 diabetes. J
Diabetes care, 36(12): 4104-4108

Bevilacqua, A., M.R. Corbo, and M. Chuang, C.H., B.S. Sheu., A.-W. Kao., H.C.

Sinigaglia.  (2010). In  Vitro
evaluation of the antimicrobial
activity of eugenol, limonene, and
citrus extract againts bacteria and
yeasts, representative of the spoiling
microflora of fruit juices. J Food
Prot., 73(5): 888-894

Cheng., A.H. Huang., H.B. Yang, and
J.J Wu. (2007). Adjuvant effect of
vitaminConomeprazole-amoxicillin-
clarithromycin triple therapy for
helicobacter pylori eradication. J
Hepatogastroenterology, 54(73):
320-324

Binfare, R.W., A.O. Rosa., K.R. Lobato., Ciftci, O., I. Ozdemir., S. Tanyildizi., S.

A.R. Santos, and A.L Rodrigues.
(2009). Ascorbic acid administration
produces an antidepressant-like
effect: evidence fortheinvolvementof
monoaminergic neurotransmission.
J Prog neuropsychopharmacol biol

Yildiz, and H. Oguzturk. (2011).
Antioxidative effects of curcumin,
beta-myrcene and 1,8-cineole against
2,3,7,8-tetrachlorodibenzo-p-dioxin-
induced oxidative stress in rats liver.
J Toxicol ind health, 27(5): 447-453

psychiatry, 33(3): 530-540 Costa J.F.O., ]M.B. Filho., G.L.A. Maia.,

Borges, A., C. Ferreira., M.J. Saavedra,
and M. Simoes. (2013). Antibacterial
activity and mode of action of ferulic
and gallic acid against pathogenic
bacteria. J Microb drug resist, 19(4):
256-265

Budhraja, A., N. Gao., Z. Zhang., Y.O.
Son., S. Cheng., X. Wang., S. Ding.,

E.T. Guimaraes., C.S. Meira.,
R.R. Santos., L.P.C. Carvalho, and
M.B.P. Soares. (2014). Potent anti-
inflammatory activity of betulinic
acid treatment in a model of lethal
endotoxemia. Internasional  J
Immunophatmacology, 23(2): 669-
474

A. Hitron.,, G. Chen., J.Luo, and Chen, D., A. Bi., X. Dong., Y. Jiang., B.

X. Shi. (2012). Apigenin induced
apoptosis in human leukimia cells
and exhibits anti-leukemic activity
in vivo via inactivation of Akt and
activation of INK. J Mol cancer ther,

Rui., J. Liu, Z.Yin, and L. Luo.
(2014). Luteolin exhibits anti-
inflammatory effects by blocking the
activity of heat shock protein 90 in
macrophages. J Biochem Biophys

29



Skrining Senyawa Metabolit Sekunder Ekstrak Rumput Mutiara

Res Commun, 443(1): 326-332

Choi, J.S., T. Yokozawa, and H. Oura.

(1991). Antihyperlipidemic effect of
flavonoids from prunus davidiana.
Journal Nat Prod, 54(1): 218-224

Chiang L.C., W. Chiang., M.Y.Chang.,

L.T. Ng.,, and C.C. Lin. (2003).
Antileukemic activity of selected
natural products in taiwan. Am J
Chin Med, 31(1): 37-46

Churiyah, Tarwadi, S. Kusumaningrum,

dan F.A. Wijaya. (2011). Antioxidant
and cytotoxic activities of ethanolic
extract of Hedyotis corumbosa L.
Lamk. on breast cancer cell line
of T-47D. Dalam R. Martien, dan
7. lkawati: Edisi 2. Proseeding
international  conferencee  “the
2nd  pharmacy and advanced
pharmaceutical science. Yogyakarta:
Faculty of Pharmacy UGM.

Dahham, S.S., Y.M. Tabana., M.A. Igbal.,

M.B. Ahamed., M.O. Ezzat., A.S.
Majid, and A.M. Majid. (2015).
The anticancer, antioxidant and
antimicrobial properties of the
sesquiterpene  beta-caryophyllene
from the essential oil of aquilaria
crassna. J Molecules, 20(7): 11808-
11829

Depkes RI. (1995). Materia Medika

Indonesia  Jilid  VI.  Jakarta:
Departemen Kesehatan Republik
Indonesia, 119 — 123.

Doan, K.V.,, CM. Ko., A.W. Kinyua.,

D.J. Yang.,, Y.H. Choi, LY. Oh.,
N.M. Nguyen., A. Ko., J.W. Choi.,
Y. Jeong., M.H. Jung., W.G. Cho.,
S. Xu., K.S. Park., W.J. Park., S.Y.
Choi., H.S. Kim., S.H. Moh, and
K.W. Kim. (2015). Gallic acid
regulates bady weight and glucose
homeostasis through AMPK
activation. J Endocrinology, 156(1):
157-168

Dorsch,W.,  H.Stuppner., = H.Wagner.,

M.Gropp., S.Demoulin, and J.Ring.
(1991). Antiasthmatic effects of

picrorhiza kuoa:androsin prevents
allergen-and PAF-induced bronchial
obstruction in guinea pigs. J Int Arc
allergy immun, 95: 128-133

Dorsch, W., M. Bittinger., A.Kass.,
A Muller., B.Kreher, and H.Wagner.
(1992). Antiasthmatic effect of
galphimia glauca, gallic acid, and
related compounds prevent allergen-
and platelet-activating factor-induced
bronchial obstruction as well as
bronchial hyperreactivity in guinea
pigs. J Int arch allergy immunol,
97(1): 1-7

d’Alessio, P.A., R. Ostan., J.F. Bisson.,
J.D. Schulzke., M.V. Ursini, and B.M
Bene. (2013). Oral administration of
d-limonene controls inflammation
in rat colitis and displays anti-
inflammatory properties as diet

supplementation in humans. J Life
sci, 92(24-26):1151-1156

Endrini, S. (2011). Antioxidant activity and
anticarcinogenic propertis of rumput
mutiara (Hedyotis corymbosa (L.)
Lamk) and pohpohan (Pilea trinervia
(Roxb.) Wight). Journal of medicinal
plants research, 5(16): 3715-3718.

Esmaeili, A., and E. Hashemi. 2011.
Biotransformation of myrcene by
Psedomonas aeruginosa. J Chem
cent, 5: 26

Faried, A., D. Kurnia., L.S. Faried., N.
Usman., T. Miyazaki., H. Kato, and
H. Kuwano. (2007). Anticancer
effects of gallic acid isolated from
indonesian herbal medicine, phaleria
macrocarpa (Scheff.) Boerl, on
human cancer cell lines. Int J Oncol,
30(3): 605-613

Febia, E., Felix, R. Ayuningtyas, Andri,
dan Leovinna. (2005). Daya hambat
rebusan daun rumput mutiara
(Hedyotis  corymbosa)  terhadap
pertumbuhan tumor payudara mencit
C3H secara in vivo. Artikel Publikasi
PKMP-1-4-1, Prodi Kedokteran
Umum  Universitas  Indonesia.
Jakarta: Ul

30



Wijayanti

Fitzpatrick, R.E., and E.F. Rostan.
(2002).  Double-blind, half-face
study comparing topical vitamin
C and vehicle for rejuvenation of

photodamage. J Dermatol surg.,
28(3): 231-236

Fontanay, S., M. Grare., J. Mayer., C.
Finance., R.E. Duval. (2008).
Ursolic, oleanolic and betulinic acids:
antibacterial spectra and selectivity

indexes. J Ethnopharmacol,
120(2):272-276

Fujiwara, H., N. Tanaka, and T. Suzuki.
(1991). The effects of anti-cataract
drugs on free radicals formation in
lenses. J Nipon ganka gakkai zasshi,
95(11): 1071-1076

Gasparotto, A. J., FM. Gasparotto., M.A.
Boffo., E.L.B. Lourenco., M.E.A.
Stefanello., M.J. Salvador., J.E. de
Silva-santos., M.C.A. Marques,
and C.A.L. Kassuya. 2011. Diuretic
and potassium-sparing effect of
isoquercitrin-An active flavonoid
of Tropaeolum majus L. Journal of
Ethnopharmacology, 134(2): 210-
215

Goel, R.k., V.B. Pandey., S.P. Dwivedi, and
Y.V. Rao. (1988). Antiinflamatory
and antiulcer effect of kaempferol,
a flavone, isolated from Rhamnus
procumbens. Indian J Exp Biol,
26(2): 121-124

Gonzaga, de’A.W., A.D. Weber.,, S.R.
Giacomelli., E. Simionatto., L.I.
Dalcol., E.C. Dessoy.,, and A.F.
Morel. (2003). Composition and
antibacterial activity of thr essential
oils from Zanthoxylum rhoifolium. J

Planta med., 69(8): 773-775

Gonzalez, R.G., M. Garcia., P.H. Saad, and
A.R.delaVega. (1979). Comparative
study of ascorbic acid and disodium
cromoglycate in some models of
experimental anaphylaxis. J Allergol
immunopathol (Madr),7(3): 211-216

Gould, M.N. (1997). Cancer
chemoprevention and therapy by

monoterpenes. J Environ health
perspect, 105(4): 977-979

Ginter, E., B. Zdicynec., O. Holzerova., E.
Ticha., R. Kobza., M. Koziakova.,
O. Cerna., L. Ozdin., F. Hruba., V.
Novakova., E. Sasko, and M. Gaher.
1978. Hypocholesterolemic effect
of ascorbic acid in maturity-onset
diabetes mellitus. Int J Vitam nutr
res., 48(4): 368-373

Hamaishi, K., R. Kojima, and M. Ito.
(2006). Anti-ulcer effect of tea
catechin in rats. J Bio Pharm Bull,
29(11): 2206-2213

Hamidpour, M., R. Hamidpour.,, S.
Hamidpour, and M. Shahlari. (2014).
Chemistry,  pharmacology, and
medicinal property of saga (salvia)
to prevent and cure illnesses such

as obesity, diabetes, depression,
dementia, lupus, autism, heart
disease, and cancer. J Tradit

complement med., 4(2): 82-88

Higdon, J.V., and B. Frei. (2003). Tea
catechins and polyphenols: health
effects, metabolism, and antioxidant

functions. J Crit rev food sci nutr,
43(1): 89-143

Hodnett, E'M., and W. J. Dunn. (1972).
Cobalt derivatives of schiff based of

aliphatic amines as antitumor agents.
J Med Chem, 15(3): 339-339

Hoffmann-bohm, K., H. Lotter., O.
Seligmann., and H. Wagner. (1992).
Antihepatotoxic C-glycosylflavones
from the leaves of allophyllus edulis
var. edulis and gracilis. J Planta

med., 58(6): 544-548

Hussein, S.S., M.N. Kamarudin, and
H.A. Kadir. (2015). (+)-Catechin
attenuates NF-kB activation through
regulation of Akt, MAPK, and
AMPK signaling pathways in LPS-
induced BV-2 microglial cells. Am J
Chin Med, 43(5): 927-952

Imanishi, K. 2006. Aloctin A, an active
substance of Aloe arborescens
miller as an immunomodulator.

31



Skrining Senyawa Metabolit Sekunder Ekstrak Rumput Mutiara

International Journal of cancer,
65(1): 97-103

Justino, G.C., C.F. Correla., L. Mira.,
R.M.B. Santos., J.A. M. Simoes.,
AM. Silva.,, C. Santos, and B.
Gigante. (2006). Antioxidant activity
of a catechol derived from abietic
acid. J Agric Food chem, 54(2): 342-

348

Johnston, C.S., L.J. Martin, and X. Cai.
(1992). Antihistamine effect of
supplemental ascorbic acid and

neutrophil chemotaxis. J Am coll
nutr., 11(2): 172-176.

Khokra, S.L., O. Prakash., S. Jain., K.R.
Aneja, and Y. Dhingra. (2008).
Essential o1l composition and
antibacterial studies of vitex negundo

Linn. Extracts. Indian J Pharm sci.,
70(4):522-526

Kim, S.H., and K.H. Choi. (2013).
Anti-cancer effect and underlying
mechanism(s) of kaempferol, a
phytoestrogen, on the regulation
of apoptosis in diverse cancer cell
models. J Toxicol res, 29(4): 229-234

Kim, Y.J. (2007). Antimelanogenic and
antioxidant properties of gallic acid.
J Biol pharm bull., 30(6): 1052-1055

Kou, Y., H. Inaba., T. Kato., M. Tagashira.,
D. Honma., T. Kanda., Y. Ohtake.,
and A. Amano. 2008. Inflamatory
responses of gingival epithelial cells
stimulated with  porphyromonas
gingivalis vesicles are inhibited
by hop-associated polyphenols. J
Periodontol, 79(1): 174-180

Krogh, R., R.A. Yunes, and A.D.
Andricopulo.  (2000).  Structure-
activity relationships for the analgesic

activity of gallic acid derivatives. J
Farmaco, 55(11-12): 730-735

Kumar D, Mallick S, Vedasiromoni JR,
Pal BC, 2010. Anti leukemic activity
of Dillenia indica L fruit extract
and quantification of betulinic acid
by HPLC. 2010. J Phytomedicine,
17(6): 431-435

Kun. L., W.Fei.,, D.Yun-Peng., P. Xiao-
qiu., E.Yun-Juan., and Z.Huo-Li.
2013. Simultaneous determination of
contents of three active components
in jiejia tincture by HPLC method.
Afr  Journal Tradit complement
altern med., 10(5): 370-374

Laude, E.A., A.H. Morice, and T.J. Grattan.
(1994). The antitussive effects of
menthol, camphor and cineole in

conscious guinea-pigs. J Pulm
pharmacol, 7(3): 179-184

JH., HY. Zhou., S.Y Cho., Y.S.
Kim., Y.S. Lee, and C.S. Jeong.
(2007). Anti-inflammatory
mechanisms of apigenin: inhibition
of cyclooxygenase-2 expression,
adhesion of monocytes to human
umbilical vein endothelial cells,
and expression of celluler adhesion

molecules. J Arch pharm res,
30(10):1318-1327

Lefort, E.C, and J. Blay. (2011). The
dietary flavonoid apigenin
enhances the activities of the anti-
metastatic protein CD26 on human
colon carcinoma cells. J Clin exp
metastasis, 28(4): 337-349

Legault, J., and A. Pichette. (2007).
Potentiating  effect of  beta-
caryophyllene on anticancer activity
of alpha-humulene, isocaryophyllene

and paclitaxel. J Pharm pharmacol,
59(12): 1643-1647

Li, Q.Q., R.X. Lee., H. Liang., and Y.
Zhong. (2013). Anticancer activity
of beta-elemene and its synthetic
analogs in human malignant brain
tumor cells. J Anticancer res, 33 (1):
65-76

Liu, K.Y., S. Hu., B.C. Chan., E.C. Wat.,
C.B. Lau., K.L Hon., K.P. Fung., P.C.
Leung., P.C. Hui., C.W. Lam, and C.K
Wong. (2013). Anti-inflammatory
and anti-allergis activities of
pentaherb formula, moutan cortex
(danpi) and gallic acid. J Molecules,
18(3): 2483-2500

Lee,

32



Wijayanti

Lorenzetti, B.B., G.E. Souza., S.J. Sarti.,
S.D. Filho, and S.H. Ferreira. (1991).
Myrcene mimics the peripheral

analgesic activity of lemongrass tea.
J Ethnopharmacol, 34(1): 43-48

Lumbessy, M., J. Abidjulu, dan J.J.E.
Paendong. 2013. Uji total flavonoid
pada beberapa tanaman obat
tradisional di desa waitina kecamatan
mangoli timur kabupaten kepulauan
sula provinsi maluku utara. Jurnal
MIPA UNSRAT Online 2(1): 50-55.

Lu, J., G. Li., K. He., W. Jiang., C. Xu., Z.
Li.,H. Wang., W. Wang., H. Wang., X.
Teng., and L. Teng. (2015). Luteolin
exerts a marked antitumor effect in
cMet-overexpressing patient-derived
tumor xenograft models of gastric

cancer. Journal of translational
medicine, 13: 42

Lyu, S.Y.,J.Y. Rhim, and W.B. Park. (2005).
Antiherpetic activities of flavonoids
agains herpes simplex virus type 1
(HSV-1) and type 2 (HSV-2) in vitro.
J Arch pharm res, 28(11): 1293-1301

Manju, V., and N. Nalini. 2005.
Chemopreventive  potential  of
luteolin during colon carconogenesis
induced by 1,2-dimethylhydrazine. J
Biochem, 54(3-4): 268-275

Massell, B.F., JE. Warren., PR.
Patterson, and H.J. Lehmus. (1950).
Antirheumatic activity of ascorbic
acid in large doses preliminary
observations on seven patients with
rheumatic fever. N Engl J Med.,
242(16): 614-615

Mediavilla, G.V.,, I. Crespo., P.S. Collado.,
A. BEsteller,, S.S. Campos., M.J.
Tunon, and G.J. Gallego. (2007). The
anti-inflammatory flavones quercetin
and kaempferol cause inhibition
of inducible nitric oxide synthase,
cyclooxygenase-2 and  reactive
C-protein, and down-regulation of
thr nuclear factor kappaB pathway in
Chang Liver cells. Eur J pharmacol
557(2-3):221-229

Moghadamtousi, S.Z., E. Rouhollahi., H.
Karimian., M. Fadaeinasab., M.A.
Abdulla, and H.A. Kadir. (2014).
Gastroprotective activity of Annona
muricata leaves against ethanol-
induced gastric injury in rats via
Hsp70/Bax involvement. J Drug des
devel ther, 8: 2099-2111

Mukmilah, L.Y., Z. Udin, dan E. Lisnawati.
(2012). Uji aktivitas antibakteri dan
ekstrak rumput mutiara (Hedyotis
corymbosa (L.) Lamk). Jurnal
Valensi, 2(5): 548-556.

Mullauer FB, Kessler JH, Medema JP.
2010. Betulinic, a natural compound
with potent anticancer effects. J
Anticancer & Drugs, 21(93): 215-
227

Myrvik, Q.N., and W.A. Volk. (1954).
Comparative study of  the
antibacterial properties of ascorbic

acid and reductogenic compounds. J
Bacteriol, 68(5): 622-626

Nair, P.K., S.J. Melnick., S.F. Wnuk.,
M. Rapp., E. Escalon, and C.
Ramachandran. (2009). Isolation
and characterization of an anticancer
catechol compound from semecarpus

anacardium. J  Ethnopharmacol,
122(3): 450-456

Nayaka, H.B., R.L. Londonkar., M.K.
Umesh, and A. Tukappa. (2014).
Antibacterial attributed of apigenin,
isolated from portulaca oleracea
L.  International  Journal  of
Bacteriology, Volume 2014, Article
ID 175851, 8 pages

Ow, Y.Y., and I. Stupans. (2003). Gallic acid
and gallic acid derivatives: effects on

drug metabolizing enzymes. J Curr
drug metab., 4(3): 241-248

Padayatty, S.J., A. Katz., Y. Wang., P. Eck.,
O. Kwon., J.H. Lee., S. Chen., C.
Corpe., A. Dutta., S.KK Dutta, and
M. Levine. (2003). Vitamin C as an
antioxidant: evaluation of its role in
disease prevention. J Am coll nutr.,
22(1): 18-35

33



Skrining Senyawa Metabolit Sekunder Ekstrak Rumput Mutiara

Papiez, M.A., J. Baran., K. Bukowska-
Strakova, and W. Wiczkowski.
(2010). Antileukemic action of
(-)-epicathechin in the spleen of rats

with acute myeloid leukemia. J Food
Chem Toxicol, 48(12): 3391-3397

Pattnaik, S., V.R. Subramanyam, and
C. Kole. 1996. Antibacterial and
antifungal activity of ten essential
oils in vitro. J Microbios, 86(349):
237-346

Pattnaik, S.,V.R. Subramanyam., M.Bapaji,
and C.R.Kole. (1997). Antibacterial
and antifungal activity of aromatic
constituents of essential oils. J
Microbios, 89(358): 39-46

Rao, V. S., A. M. Menezes, and G. S. Viana.
(1990). J Pharm Pharmacol, 42(12):
877-878

Ruwaida, D.G. (2010). Uji toksisitas
senyawa hasil isolat rumput mutiara
(Hedyotis corymbosa (L.) Lamk.)
dengan metode brine shrimp lethality
test (BST). Artikel karya tulis ilmiah.
Jurusan Biologi FMIPA Universitas
Sebelas Maret. Surakarta.

Schmitt, S., U.F. Schaefer., L. Doebler, and
J. Reichling. (2009). Cooperative
interaction of monoterpenes and
phenylpropanoids on the in vitro
human skin permeation of complex
composed essential oils. J Planta
Med., 75(13): 1381-1385

Shakya, G., S. Manjini, M. Hoda,
and R. Rajagopalan. (2014).
Hepatoprotective role of kaempferol
during alcohol-and PUFA-induced
oxidative stress. J Basic Clin Physiol
Pharmacol, 25(1): 73-79

R.A.C., PM. Lopes., B.M.M.
Azevedo., D.C. Costa., C.S. Alviano,
and D.S. Alviano. 2012. Biological
activities of alfa-pinene and beta-
pinene enantiomers. J Molecules,

17(6): 6305-6316

Singh, S., V. Nair, and Y.K. Gupta. 2011.
Antiarthritic activity of majoon
suranjan  (a  polyherbal  unani

Silva,

formulation) in rat. Indian J Med
Res., 134(3): 384-388

Sirait, N. (2014). Potensi rumput mutiara

(Hedyotis ~ corymbosa)  sebagai
antikanker. Balittro. Jurnal Warta
Penelitian  dan  Pengembangan

Tanaman Industri, 20(3): 11-13.

Sorice, A., E. Guerriero.,, F. Capone.,
G. Colonna., G. Castello, and S.
Costantini. (2014). Ascorbic acid: its
role in immune system and chronic
inflammation diseases. J Mini rev
med chem., 14(5): 444-452

Soto, C.A.F., B.I. Renteria., G. Rivera., S.A.
Cabrera., G.A. Gonzalez, and R.C.M.
Corona. (2014). Potential mechanism
of action of meso-dihydroguaiaretic
acid on mycobacterium tuberculosis
H37Rv. J Molecules, 19(12): 20170-
20182

Streppa, H.K., D.C.J. Jones., and D.S.C.
Budsberg. (2002). Cyclooxygenase
selestivity of nonsteroidal anti-
inflammatory drugs in canine blood.
American Journal of Veterinary

research, 63(1): 91-94

Sukamdi, D.P., A. Asyhar., R. Febriansah.,
R.A. Ashari.,, R.I. Jenie, dan E.
Meiyanto.  (2010).  Peningkatan
ekspresi p53 oleh ekstrak etanolik
rumputmutiara(Hedyotis corymbosa)
pada sel hepar tikus Sprague Dawley
terinduksi 7,12-dimetilbenz[a]
antrasena.  “Pharmacon”  Jurnal
Farmasi Indonesia, 11(1): 1-6.

Swamy, V. A.H., U. Wangikar., B.C.
Koti., A.H. Thippesswamy., P.M.
Ronad, and D.V. Manjula. (2011).
Cardioprotective effect of ascorbic
acid on doxorubicin-induced
myocardial toxicity in rats. Indian J
pharmacol, 43(5): 507-511

Takaishi, M., F. Fuyjita., K. Uchida.,
S.  Yamamoto., M.S. Shimizu.,
C.H. Uotsu., M. Shimizu, and M.
Tominaga. (2012). 1,8-cineole, a
TRPMS8 agonist, is a novel natural
antagonist of human TRPA1. J Mol

34



Wijayanti

pain., 8: 86

Tanaka, T., and R. Takahashi. (2013).
Flavonoids ans Asthma. J Nutriens,
5(6): 2128-2143

D.J., V.B.Kulkarni, and R.Y.
Patil.  (2010). Chromatographic
evaluation and anthelmintic activity
of Eucalyptus globulus oil. J
Pharmacognosy Res, 2(3): 125-127

Tepe, B. (2008). Antioxidant potentials
and rosmarinic acid levels of the
methanolic extracts of Salvia virgata
(Jacq), Salvia staminea (Montbret
& Aucher ex bentham) and Salvia

Taur,

verbenaca (L.) from turkey. J
Bioresource  technology, 99(6):
1584-1588

Tholib, S.R. (2006). Uji toksisitas akut
tanaman rumput mutiara (Hedyotis
corymbosa Lamk.) dengan metode
Brine Shrimp Lethality Test (BST)
beserta profil kromatografi lapis tipis
fraksi paling aktif. Artikel Publikasi
UIL Universitas Islam Indonesia.

Tiwari, M., and P. Kakkar. (2009). Plant
derived antioxidants—geraniol
and camphene protect rat alveolar
macrophages agains t-BHP induced
oxidative stress. J Toxicol in vitro,

23(2): 295-301

Trekli, M., D. Buttle, and F. Guesdon.
(2004). Anti-inflamatory actions of
green tea catechins and ligands of
peroxisome  proliferator-activated
receptors. Int. Journal Pathol, 85(4):
A75

Turkez, H., P. Sozio., F. Geyikoglu., A.
Tatar., A. Hacimuftuoglu, and A.D.
Stefano. 2014.  Neuroprotective
effects of farnesene against hydrogen
peroxide-induced neurotoxicity in
vitro. J Cell mol neurobiol, 34(1):
101-111

Vallianou, I., N. Peroulis., P. Pantazis,
and M. Hadzopoulou cladaras.
(2011). Camphene, a plant-derived
monoterpene,  reduces  plasma

cholesterol and triglycerides in

hyperlipidemic rats independentlt
of HMC-CoA reductase activity.
Journal Plos One, 6(11): €20516

Viana, G.S., T.G. do Vale., C.M. Silva, and
F.J. Matos. (2000). Anticonvulsant
activity of essential oils and active
principles from chemotypes of
Lippia alba (Mill.) N.E. brown. J Bio
Pharm bull., 23(11): 1314-1317

Wang, R.A., Q.L.Li., Z.S. Li., PJ. Zheng.,
H.Z. Zhang., X.F. Huang., S.M.
Chi., A.G. Yang, and R. Cui. (2012).
Apoptosis  drives cancer cells
proliferate and metastasize. Journal

of Celluler and moleculer medicine,
17(1): 205-211

Wei, Y.Y.,F. Xu., X. Chen., X.W. Chen., and
G.G. Zhang. (2009). Antitussive and
expectorant effect of the flavonoid
of cortex mori. Journal of Shenyang
pharmaceutical university, 2009(08)

Wijayakusuma, H., A.S. Wirian.,, T.
Yaputra., S. Dalimartha, dan
B. Wibawa. (1992). Tanaman

Berkhasiat Obat di Indonesia Jilid 1.
Jakarta: Pustaka Kartini.

Xu, H., N.T. Blair, and D.E. Clapham.
(2005). Camphor activities and
strongly desensitizes the transient
receptor potential vaniilloid subtype
1 channel in a vanilloid-independent
mechanism. J Neuro sci, 25(39):
8924-8937

Zalachoras, 1., A. Kagiava., D. Vakou, and
G. Theophilidis. (2010). Assessing
the local anesthetic effect of five
essential oil constituents. J Planta
med, 75(15): 1647-1653

Zeraati, F., M. Araghchian, and M.H.
Farjoo. (2014). Ascorbic acid
interaction with analgesic effect of
morphine and tramadol in mice. J
Anasth pain med., 4(3): €19529

Zuccarini, P, and G. Soldani. (2009).
Camphor: benefits and risk of a

widely used natural product. J Acta
biologica szegediensis, 53(2): 77-82

35





