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PROTEKSI ISI LAPORAN AKHIR PENELITIAN
Dilarang menyalin, menyimpan, memperbanyak sebagian atau seluruh isi laporan ini dalam bentuk apapun kecuali 

oleh peneliti dan pengelola administrasi penelitian

LAPORAN AKHIR  PENELITIAN MULTI TAHUN
ID Proposal: 0e690c4b-c6df-40c5-be7a-245efad9d16e

laporan akhir Penelitian: tahun ke-1 dari 3 tahun

1. IDENTITAS PENELITIAN

      A. JUDUL PENELITIAN

Studi farmakokinetik dalam peningkatan bioavailabilitas rimpang kencur sebagai bahan baku obat 

herbal terstandar dengan aktivitas antiinflamasi

      B. BIDANG, TEMA, TOPIK, DAN RUMPUN BIDANG ILMU

Bidang Fokus RIRN / Bidang Unggulan 

Perguruan Tinggi

Tema Topik (jika ada) Rumpun Bidang Ilmu

Kesehatan - Obat - Obat 

Herbal

Analisis Farmasi dan Kimia 

Medisinal

      C. KATEGORI, SKEMA, SBK, TARGET TKT DAN LAMA PENELITIAN

Kategori (Kompetitif 

Nasional/ 

Desentralisasi/ 

Penugasan)

Skema 

Penelitian

Strata (Dasar/ 

Terapan/ 

Pengembangan)

SBK (Dasar, 

Terapan, 

Pengembangan)

Target 

Akhir 

TKT

Lama 

Penelitian 

(Tahun)

Penelitian 

Desentralisasi

SBK Riset Dasar 3 3

2. IDENTITAS PENGUSUL

Nama (Peran) Perguruan Tinggi/ 

Institusi

Program 

Studi/ 

Bagian

Bidang Tugas ID Sinta H-

Index

SISKA - 

Anggota 

Pengusul

Universitas 

Muhammadiyah 

Prof Dr Hamka

Profesi 

Apoteker

Terhadap uji toksisitas, 

farmakokinetik, dan uji preklinik 

sediaan. Selain itu, juga membantu 

6007472 1



dalam proses formulasi sediaan 

OHT

SUPANDI - 

Ketua 

Pengusul

Universitas 

Muhammadiyah 

Prof Dr Hamka

Farmasi Merancang desain penelitian, 

memonev pelaksanaan penelitian, 

melakukan uji farmakokinetik, 

melakukan formulasi sediaAn OHT, 

membuat laporan dan luaran 

penelitian

6013313 4

TAHYATUL 

BARIROH - 

Anggota 

Pengusul

Universitas 

Muhammadiyah 

Prof Dr Hamka

Farmasi pengerjaan uji scale up optimasi 

fraksi aktif zat uji, standarisasi 

bahan baku obat herbal, dan 

membantu dalam pelaksanaan 

kegiatan penelitian lain

6753792 1

3. MITRA KERJASAMA PENELITIAN (JIKA ADA)
Pelaksanaan penelitian dapat melibatkan mitra kerjasama, yaitu mitra kerjasama dalam melaksanakan 

penelitian, mitra sebagai calon pengguna hasil penelitian, atau mitra investor

Mitra Nama Mitra

4. LUARAN DAN TARGET CAPAIAN

Luaran Wajib

Tahun 

Luaran

Jenis Luaran Status target capaian 

(accepted, published, terdaftar 

atau granted, atau status 

lainnya)

Keterangan (url dan nama jurnal, 

penerbit, url paten, keterangan 

sejenis lainnya)

1 Artikel di Jurnal 

Internasional Terindeks di 

Pengindeks Bereputasi

Sedang direview Journal of Traditional and 

Complementary Medicine

2 Artikel di Jurnal 

Internasional Terindeks di 

Pengindeks Bereputasi

Journal of Pharmacy and 

Bioallied Sciences

3 Artikel di Jurnal 

Internasional Terindeks di 

Pengindeks Bereputasi

 Indonesian Journal of Pharmacy

Luaran Tambahan



Tahun 

Luaran

Jenis Luaran Status target capaian 

(accepted, published, terdaftar 

atau granted, atau status 

lainnya)

Keterangan (url dan nama jurnal, 

penerbit, url paten, keterangan 

sejenis lainnya)

1 Artikel pada 

Conference/Seminar 

Internasional 

Sedang direview International Conference on 

Advance Pharmacy and 

Pharmaceutical Sciences (ICAPPS)

2 Artikel pada 

Conference/Seminar 

Internasional 

 International Seminar on 

Pharmaceutical Sciences and 

Technology

3 Paten produk formulasi sediaan obat herbal 

terstandar rimpang kencur

5. ANGGARAN

Rencana anggaran biaya penelitian mengacu pada PMK yang berlaku dengan besaran minimum dan 

maksimum sebagaimana diatur pada buku Panduan Penelitian dan Pengabdian kepada Masyarakat

Total RAB 3 Tahun Rp. 720,300,000

Tahun 1 Total Rp. 210,000,000

Jenis Pembelanjaan Komponen Item Satuan Vol. Biaya 

Satuan

Total

Bahan ATK - Paket 1 1,000,000 1,000,000

Bahan Bahan Penelitian (Habis 

Pakai)

- Unit 12 8,500,000 102,000,000

Bahan Barang Persediaan - Unit 5 500,000 2,500,000

Pengumpulan Data HR Pembantu Lapangan - OH 0 0 0

Pengumpulan Data Biaya konsumsi - OH 9 50,000 450,000

Pengumpulan Data Uang harian rapat di luar 

kantor

- OH 9 150,000 1,350,000

Pengumpulan Data Penginapan - OH 0 0 0

Pengumpulan Data Uang Harian - OH 0 0 0

Pengumpulan Data Tiket - OK (kali) 0 0 0

Pengumpulan Data Transport - OK (kali) 0 0 0

Pengumpulan Data HR Petugas Survei - OH/OR 0 0 0



Pengumpulan Data FGD persiapan 

penelitian

- Paket 0 0 0

Pengumpulan Data HR Pembantu Peneliti - OJ 250 25,000 6,250,000

Sewa Peralatan Kebun Percobaan - Unit 0 0 0

Sewa Peralatan Peralatan penelitian - Unit 0 0 0

Sewa Peralatan Transport penelitian - OK (kali) 0 0 0

Sewa Peralatan Ruang penunjang 

penelitian

- Unit 1 3,000,000 3,000,000

Sewa Peralatan Obyek  penelitian - Unit 0 0 0

Analisis Data Biaya analisis sampel - Unit 4 9,000,000 36,000,000

Analisis Data Honorarium narasumber - OJ 0 0 0

Analisis Data HR Sekretariat/

Administrasi Peneliti

- OB 5 300,000 1,500,000

Analisis Data HR Pengolah Data - P 

(penelitian)

1 1,500,000 1,500,000

Analisis Data Biaya konsumsi rapat - OH 0 0 0

Analisis Data Penginapan - OH 0 0 0

Analisis Data Transport Lokal - OK (kali) 0 0 0

Analisis Data Uang Harian - OH 0 0 0

Analisis Data Tiket - OK (kali) 0 0 0

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Biaya Luaran Iptek 

lainnya (purwa rupa, 

TTG dll)

- Paket 0 0 0

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Luaran KI (paten, hak 

cipta dll)

- Paket 0 0 0

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Publikasi artikel di 

Jurnal Internasional

- Paket 1 25,000,000 25,000,000

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Biaya Publikasi artikel di 

Jurnal Nasional

- Paket 0 0 0

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Biaya  seminar 

internasional

- Paket 3 9,000,000 27,000,000



Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Biaya  seminar nasional - Paket 0 0 0

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Biaya konsumsi rapat - OH 10 50,000 500,000

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Uang harian rapat di luar 

kantor

- OH 5 150,000 750,000

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Uang harian rapat di 

dalam kantor

- OH 6 100,000 600,000

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

HR Sekretariat/

Administrasi Peneliti

- OB 2 300,000 600,000

Tahun 2 Total Rp. 271,000,000

Jenis Pembelanjaan Komponen Item Satuan Vol. Biaya 

Satuan

Total

Bahan ATK - Paket 1 1,850,000 1,850,000

Bahan Bahan Penelitian (Habis 

Pakai)

- Unit 13 6,500,000 84,500,000

Bahan Barang Persediaan - Unit 1 18,000,000 18,000,000

Pengumpulan Data HR Pembantu Lapangan - OH 0 0 0

Pengumpulan Data Biaya konsumsi - OH 10 50,000 500,000

Pengumpulan Data Uang harian rapat di luar 

kantor

- OH 10 150,000 1,500,000

Pengumpulan Data Penginapan - OH 0 0 0

Pengumpulan Data Uang Harian - OH 0 0 0

Pengumpulan Data Tiket - OK (kali) 0 0 0

Pengumpulan Data Transport - OK (kali) 0 0 0

Pengumpulan Data HR Petugas Survei - OH/OR 0 0 0

Pengumpulan Data FGD persiapan penelitian - Paket 0 0 0

Pengumpulan Data HR Pembantu Peneliti - OJ 250 25,000 6,250,000

Sewa Peralatan Kebun Percobaan - Unit 0 0 0

Sewa Peralatan Peralatan penelitian - Unit 1 15,000,000 15,000,000

Sewa Peralatan Transport penelitian - OK (kali) 0 0 0



Sewa Peralatan Ruang penunjang 

penelitian

- Unit 1 3,000,000 3,000,000

Sewa Peralatan Obyek  penelitian - Unit 0 0 0

Analisis Data Biaya analisis sampel - Unit 7 10,000,000 70,000,000

Analisis Data Honorarium narasumber - OJ 0 0 0

Analisis Data HR Sekretariat/

Administrasi Peneliti

- OB 6 300,000 1,800,000

Analisis Data HR Pengolah Data - P 

(penelitian)

1 1,500,000 1,500,000

Analisis Data Biaya konsumsi rapat - OH 0 0 0

Analisis Data Penginapan - OH 0 0 0

Analisis Data Transport Lokal - OK (kali) 10 100,000 1,000,000

Analisis Data Uang Harian - OH 0 0 0

Analisis Data Tiket - OK (kali) 0 0 0

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Biaya Luaran Iptek 

lainnya (purwa rupa, TTG 

dll)

- Paket 0 0 0

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Luaran KI (paten, hak 

cipta dll)

- Paket 0 0 0

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Publikasi artikel di Jurnal 

Internasional

- Paket 1 27,000,000 27,000,000

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Biaya Publikasi artikel di 

Jurnal Nasional

- Paket 0 0 0

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Biaya  seminar 

internasional

- Paket 3 10,000,000 30,000,000

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Biaya  seminar nasional - Paket 0 0 0

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Biaya konsumsi rapat - OH 10 50,000 500,000

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Uang harian rapat di luar 

kantor

- OH 5 1,500,000 7,500,000

Pelaporan, Luaran Wajib, Uang harian rapat di - OH 5 100,000 500,000



dan Luaran Tambahan dalam kantor

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

HR Sekretariat/

Administrasi Peneliti

- OB 2 300,000 600,000

Tahun 3 Total Rp. 239,300,000

Jenis Pembelanjaan Komponen Item Satuan Vol. Biaya 

Satuan

Total

Bahan ATK - Paket 1 2,000,000 2,000,000

Bahan Bahan Penelitian (Habis 

Pakai)

- Unit 14 6,500,000 91,000,000

Bahan Barang Persediaan - Unit 0 0 0

Pengumpulan Data HR Pembantu Lapangan - OH 0 0 0

Pengumpulan Data Biaya konsumsi - OH 10 50,000 500,000

Pengumpulan Data Uang harian rapat di luar 

kantor

- OH 10 150,000 1,500,000

Pengumpulan Data Penginapan - OH 0 0 0

Pengumpulan Data Uang Harian - OH 0 0 0

Pengumpulan Data Tiket - OK (kali) 0 0 0

Pengumpulan Data Transport - OK (kali) 0 0 0

Pengumpulan Data HR Petugas Survei - OH/OR 0 0 0

Pengumpulan Data FGD persiapan penelitian - Paket 0 0 0

Pengumpulan Data HR Pembantu Peneliti - OJ 250 25,000 6,250,000

Sewa Peralatan Kebun Percobaan - Unit 0 0 0

Sewa Peralatan Peralatan penelitian - Unit 1 5,000,000 5,000,000

Sewa Peralatan Transport penelitian - OK (kali) 0 0 0

Sewa Peralatan Ruang penunjang 

penelitian

- Unit 1 3,500,000 3,500,000

Sewa Peralatan Obyek  penelitian - Unit 0 0 0

Analisis Data Biaya analisis sampel - Unit 3 25,000,000 75,000,000

Analisis Data Honorarium narasumber - OJ 0 0 0

Analisis Data HR Sekretariat/ - OB 6 300,000 1,800,000



Administrasi Peneliti

Analisis Data HR Pengolah Data - P 

(penelitian)

1 1,500,000 1,500,000

Analisis Data Biaya konsumsi rapat - OH 0 0 0

Analisis Data Penginapan - OH 0 0 0

Analisis Data Transport Lokal - OK (kali) 0 0 0

Analisis Data Uang Harian - OH 0 0 0

Analisis Data Tiket - OK (kali) 0 0 0

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Biaya Luaran Iptek 

lainnya (purwa rupa, TTG 

dll)

- Paket 0 0 0

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Luaran KI (paten, hak 

cipta dll)

- Paket 1 18,000,000 18,000,000

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Publikasi artikel di Jurnal 

Internasional

- Paket 0 0 0

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Biaya Publikasi artikel di 

Jurnal Nasional

- Paket 1 30,000,000 30,000,000

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Biaya  seminar 

internasional

- Paket 0 0 0

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Biaya  seminar nasional - Paket 0 0 0

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Biaya konsumsi rapat - OH 16 50,000 800,000

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Uang harian rapat di luar 

kantor

- OH 7 150,000 1,050,000

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

Uang harian rapat di 

dalam kantor

- OH 8 100,000 800,000

Pelaporan, Luaran Wajib, 

dan Luaran Tambahan

HR Sekretariat/

Administrasi Peneliti

- OB 2 300,000 600,000

6. KEMAJUAN PENELITIAN

      A. RINGKASAN

          Rimpang kencur (Kaempferia galanga L) merupakan suku Zingiberaceae yang memiliki aroma khas 



dan biasa digunakan sebagai bumbu dan obat herbal. Aroma yang khas pada K. galanga dan 

kegunaannya sebagai ramuan obat berkaitan dengan struktur anatomi dan kandungan kimianya, 

mengandung minyak atsiri sekitar 2,5– 4%, komponen utamanya adalah etil sinamat (25%), etil p-

metoksisinamat (30%). Rimpang kencur telah dikenal dengan berbagai aktivitasnya, seperti anti inflamasi, 

analgesik, antioksidan, sedatif, antimikroba, bahkan sebagai agen antineoplastik. 

Penelitian ini bertujuan mendapatkan fraksi aktif kencur terstandar sebagai sumber bahan baku obat 

herbal terstandar (OHT) melalui standarisasi dan uji farmakokinetika yang berpotensi sebagai obat 

antiinflamasi. Tahapan metode penelitian yang dilaksanakan tahun pertama meliputi; ekstraksi dan 

fraksinasi dengan teknik cair-cair menggunakan pelarut n-heksana dan etil asetat, Scale up hasil fraksi 

aktif, pengamatan struktur anatomi rimpang menggunakan mikroskop cahaya dan scanning electron 

microscopy (SEM), standarisasi bahan baku fraksi aktif, uji toksisitas akut dan histofatologi organ ginjal. 

Hasil pada penelitian pada tahun pertama diperoleh rendemen fraksi etil asetat sebagai fraksi bahan baku 

aktif sebesar 35%. Rimpang K. galanga memiliki sel minyak, berbentuk bulat, dan berukuran 200 µm serta 

mengandung unsur mikro seperti Fe, Cu, Zn, dan Se. Fraksi etil asetat mengandung kadar flavonoid total 

57,38 mg QE/ g sampel. Hasil standarisasi fraksi etil asetat tidak ada cemaran mikroba (uji koliform, 

angka lempeng totat dan kapang/ khamir) dan logam berat (logam Pb dan Cd). Pada fraksi etil asetat, 

kadar senyawa yang larut dalam pelarut air dan etanol adalah masing-masing sebesar 62,11% dan 27,34, 

Kadar abu total dan kadar abu tidak larut asam sebesar 12,12% dan 2,34 %. Hasil uji toksitas dari 4 dosis 

yang diberikan tidak ada hewan coba yang mati, hasil uji menunjukkan fraksi etil asetat rimpang kencur 

praktis tidak toksik. Hasil histopatologi dari organ hati dan ginjal hewan coba pada dosis 128 dan 640 

mg/ KgBB masuk kategori kerusakan ringan. Sedangkan pada dosis 3200 dan 16000 mg/ KgBB masuk 

kategori kerusakan sedang. Penetapan Kadar kreatinin, Aspartate aminotransferase (AST), dan Alanine 

aminotransferase (ALT) pada semua kelompok dosis dibandingkan dengan kelompok kontrol, baik laki-

laki maupun perempuan tidak menunjukkan perbedaan.

Pada tahun pertama ini diperoleh luaran artikel tahap in review manuscripts pada jurnal Turkish Journal of 

Biology, jurnal ini merupakan jurnal internasional bereputasi yang terindeks Scopus, ISSN 1300-0152, 

Publisher Scientific and Technical research Council of Turkey, dengan H indeks 41, Q2, SJR 0,53.  Luaran 

tambahan diperoleh accepted (LoA) pada seminar The second international conference on 

pharmaceutical material, engineering, and applied science (2nd ICOPMES) Fakultas Farmasi Universitas 

Hasanudin Makasar.

      B. KATA KUNCI

          Kencur; Standarisasi; Toksisitas; Histopatolagi



Pengisian poin C sampai dengan poin H mengikuti template berikut dan tidak dibatasi jumlah kata atau
halaman namun disarankan seringkas mungkin. Dilarang menghapus/memodifikasi template ataupun
menghapus penjelasan di setiap poin.

Hasil Ekstraksi dan Fraksinasi kencur

Sebanyak 5 kg serbuk K. galanga dilakukan ekstraksi dengan metode maserasi
menggunakan pelarut alkohol 70% dengan perbandingan 1 : 5 (sampel: pelarut b/v).
Maserasi dilakukan 3x24 jam. Setiap 24 jam filtrat ditampung, kemudian pelarut etanol
70% baru ditambahkan dengan perbandingan yang sama. Penguapan pelarut dilakukan
dengan rotary evaporator pada suhu 50 ⁰C hingga diperoleh larutan ekstrak dengan kadar
alkohol <5%. Sebanyak 500 mL ekstrak K. galanga dengan kekentalan 1,1% dikeringkan
pada pinggang kaca di suhu 50 oC selama 2 hari. 2,5 L ekstrak K. galanga (setara dengan
220 g) dipartisi dengan n-heksan, dan etil asetat dengan teknik cair-cair [1].

Hasil Pengamatan Mikroskopis

Rimpang K. galanga yang masih segar dibuat sayatan setipis mungkin dan diletakkan pada
kaca objek. Sayatan diteteskan sedikit kloral hidrat dan ditutup dengan kaca objek lalu
diamati di bawah mikroskop cahaya (Olympus) dengan perbesaran 100x.
Rimpang K. galanga memiliki jaringan epidermis yang berlapis-lapis dan rapat, memiliki
korteks parenkima yang cukup besar, dan memiliki sel minyak atau sel idioblas. Sel
idioblas berwarna kekuningan dan memiliki struktur yang berbeda dengan sel-sel di
sekitarnya.

(a) (b) (c)

Gambar 1. Mikroskopis Rimpang K. galanga. (a) epidermis dan korteks; (b) parenkima; (c)
sel minyak

Pada Gambar 1 menunjukkan terdapat banyak sel minyak pada parenkim K. galanga. Sel-
sel minyak berwarna kekuningan dan berbeda dengan sel-sel di sekitarnya. Sel minyak
dapat dilihat dengan menggunakan mikroskop cahaya dengan perbesaran 100x. Minyak
atsiri K. galanga memiliki warna kuning hingga kuning pucat [2]. Bahan utama minyak

C. HASIL PELAKSANAAN PENELITIAN: Tuliskan secara ringkas hasil pelaksanaan penelitian yang
telah dicapai sesuai tahun pelaksanaan penelitian. Penyajian meliputi data, hasil analisis, dan capaian
luaran (wajib dan atau tambahan). Seluruh hasil atau capaian yang dilaporkan harus berkaitan dengan
tahapan pelaksanaan penelitian sebagaimana direncanakan pada proposal. Penyajian data dapat berupa
gambar, tabel, grafik, dan sejenisnya, serta analisis didukung dengan sumber pustaka primer yang relevan
dan terkini.



atsiri K. galanga adalah etil-trans-p-metoksisinamat (EPMC) [3]. EPMC merupakan
kandungan yang paling melimpah pada rimpang K. galanga dan berperan dalam
memberikan rasa dan aroma serta memiliki banyak efek farmakologis. Beberapa faktor
yang dapat mempengaruhi kepadatan dan kandungan minyak atsiri dalam rimpang, yaitu
tingkat kematangan rimpang [4], masa tumbuh, lingkungan, dan rimpang pasca panen [5],
ukuran dan metode. ekstraksi dari rimpang juga mempengaruhi jumlah dan kandungan
minyak atsiri yang dihasilkan [2].

Pengamatan Mikroskopis serbuk K. galanga
Rimpang K. galanga dikeringkan dan dijadikan serbuk untuk diamati struktur
morfologinya menggunakan Scanning Electron Microscopy (SEM) Hitachi SU3500.
Selanjutnya, serbuk juga dilakukan analisis mikroelemen menggunakan SEM Energy
dispersive X-ray (SEM-EDX) terhadap Fe, Cu, Zn, dan Se.

Hasil Pengamatan Mikroskopis serbuk K. galanga menggunakan SEM

(a) (b) (c)
Gambar 2. Analisis SEM Serbuk K. galanga. (a) perbesaran 500x; (b) 1000x; (c) 2000x

Hasil SEM-EDX Mapping mikroelemen pada serbuk K. galanga

(a) (b) (c)

(d) (e) (f)



Gambar 3. Analisis pemetaan mikroelemen SEM-EDX Serbuk K. galanga. (a) pemetaan
Cu, Fe, Zn, Se; (b) pemetaan Cu; (c) pemetaan Fe; (d) pemetaan Se; (e) pemetaan Zn; (f)
spektrum mikroelemen

Hasil mikroskopis serbuk K. lengkuas menggunakan SEM pada Gambar 2 menunjukkan
bahwa serbuk tersebut berukuran 200 µm dan berbentuk bulat. Unsur makro dan unsur
mikro yang terkandung dalam tumbuhan juga memiliki peranan penting dalam
pemanfaatannya sebagai unsur hara atau obat dalam mencegah penyakit [6]. Unsur mikro
pada tanaman berperan dalam beberapa aktivitas fisiologis dan sebagai kofaktor dalam
produksi enzim [7]. Kelebihan dan kekurangan unsur mikro mempengaruhi toksisitas
tanaman [8]. Hasil analisis pemetaan SEM-EDX ditunjukkan pada Gambar 3. Besi (Fe)
merupakan mikroelemen penting dalam tubuh makhluk hidup. Zat besi dibutuhkan dalam
banyak proses fisiologis dalam tubuh, termasuk transportasi oksigen, metabolisme DNA,
dan pembentukan energi seluler [9]. Kekurangan zat besi dalam tubuh dapat menyebabkan
beberapa penyakit seperti kekurangan darah, anemia kronis, retardasi pertumbuhan, dan
peradangan [10]. Berdasarkan analisis SEM-EDX, serbuk K. lengkuas mengandung Zat
Besi (Fe), tembaga (Cu), seng (Zn) dan selenium (Se). Berat unsur berdasarkan
spektrumnya pada serbuk K. lengkuas, yaitu Fe (-11,65%), Cu (11,88%), Zn (21,15%), dan
Se (78,62%). Hasil ini menunjukkan bahwa K. galanga memiliki unsur mikro yang
berperan penting dalam berbagai aktivitas fisiologis tubuh manusia.

Skrining Fitokimia
Skrining fitokimia K. galanga meliputi pemeriksaan secara kualitatif terhadap flavonoid,
fenol, tanin, alkaloid, saponin, dan terpenoid pada ekstrak etanol 70%, fraksi n-heksan, dan
etil asetat. Prosedur dilakukan mengikuti standar uji yang terdapat pada Farmakope Herbal
Indonesia [11].

Tabel 1. Hasil Skrining Fitokimia
Kandungan Extrak etanol

70%
Fraksi n-hexane Fraksi Etil asetat

Flavonoid + + +
Fenol + + +
Alkaloid + + +
Tanin + + -
Saponin + + -
Terpenoid + + -

Keterangan: + = terdeteksi, - = tidak terdeteksi

Identifikasi Ethyl-p-methoxycinnamate (EPMC) dengan Thin Layer Chromatography
(TLC)
Fraksi etil asetat (1%) dan Ethyl-p-methoxycinnamate (0.1%, sebagai standar) disiapkan
dalam etanol p.a. Kedua larutan tersebut ditotolkan pada plat silika gel 60 F254 (Merck)
yang telah diaktivasi selama 60 menit dalam oven pada suhu 110℃. Plat kemudian dielusi
menggunakan fase gerak toluene : etil asetat (95 : 5). Bercak yang muncul diamati di
bawah sinar UV 254 nm. Nilai Rf dihitung dengan mengukur jarak yang ditempuh



komponen dibagi dengan jarak yang ditempuh pelarut [11].

Gambar 4. Kromatogram EPMC standar (kiri) dan Fraksi etil asetat (kanan), Nilai Rf 0.66

Penetapan Kadar Flavonoid Total
Penentuan kadar flavonoid total pada fraksi etil asetat dilakukan mengikuti prosedur
Sembiring et al. Larutan fraksi etil asetat disiapkan dalam metanol p.a. Kuersetin
digunakan sebagai standar. Larutan seri konsentrasi kuersetin (dalam metanol p.a) adalah
3.175, 6.25, 12.5, 25, 50, 100, dan 200 μg/ml. Singkatnya, sebanyak 50 μl sampel atau
standar masukkan ke dalam well, lalu ditambahkan dengan 10 μl aluminium klorida 10%,
10 μl natrium asetat 1M dan 150 μl metanol. Campuran diinkubasi pada suhu kamar
selama 40 menit. Pembacaan absorbansi dilakukan pada 415 nm dengan microplate reader
(Bio-Rad). Metanol digunakan sebagai blanko. Pengujian dilakukan dengan quintuple [12].

Tabel 2. Hasil Penentuan Kadar Flavonoid Total Fraksi Etil Asetat K. galanga
No Absorbansi Konsentrasi

Flavonoid
Total (µg/ml)

Kadar
(mg QE/ g
sampel)

Rata-rata
(mg QE/ g
sampel)

SD
(%)

1 0,287 71,72 57,376
2 0,270 56,27 45,016 57,38 1,36
3 0,304 87,18 69,744

Salah satu senyawa yang terkandung dalam K. galanga yang memiliki efek antiinflamasi
adalah flavonoid (Tabel 2). Flavonoid adalah polifenol yang ditemukan di banyak tanaman.
Salah satu flavonoid yang terkandung dalam K. galanga adalah Kaempferol. Kaempferol
memiliki aktivitas anti inflamasi dengan menghambat lipopolisakarida yang menstimulasi
mitogen-activated protein kinase (MAPKs) dan nuclear factor-kappa B (NF-κB) sebagai
protein pro inflamasi. Akibatnya, kerusakan jaringan dan peradangan dapat dicegah [13].

Standarisasi Fraksi Aktif
Standarisasi fraksi etil asetat sebagai fraksi aktif meliputi parameter spesifik dam
parameter non spesifik. Pengujian meliputi uji cemaran mikroba (koliform, angka lempeng



total dan kapang khamir), uji cemaran logam, Uji kadar sari larut air dan etanol, uji kadar
abu dan uji fluorosence. Berikut Hasil standarisasi fraksi etil asetat;

Tabel 3. Hasil standarisasi fraksi etil asetat rimpang kencur
Parameter Teknik Analisa Hasil

Cemaran Mikroba
Koliform Cawan Tuang -
Angka lempeng Total Cawan Tuang -
Kapang/Khamir Cawan Tuang -
Cemaran Logam
Pb AAS +
Cd AAS +
%Kadar Sari Larut
Air Kelarutan 62,11 ± 0,86%
Etanol Kelarutan 27,34 ± 0,68%
Kadar Abu
Total Furnace 12,12 ± 1,04%
Tidak larut asam Furnace 2,34 ± 0,08%
Uji Fluorosence
Sinar tampak Pereaksi HNO3 Kuning muda
254 nm Pereaksi HNO3 Pendar kuning
366 nm Pereaksi HNO3 Pendar kuning
Keterangan: + = terdeteksi, - = tidak terdeteksi

Uji cemaran mikroba yang dilakukan terhadap koliform, angka lempeng total dan
kapang/khamir memberikan hasil negaif, hal ini menunjukkan pada fraksi etil asetat tidak
ditemukan adanya cemaran mikroba sehingga fraksi etil asetat memenuhi syarat mutu
keamanan simplisia. Pengujian cemaran logam dilakukan untuk kandungan logam Pb dan
Cd, hasil pengukuran cemaran logam negatif atau tidak terdeteksi adanya kandungan
logam tersebut dengan batas deteksi minimal (LOD) untuk logam Pb dan Cd berturut-turut
adalah 0,357 µg/mL dan 0,002 µg/mL. Kadar logam berat pB dan Cd dalam fraksi etil
asetat tidak terdeteksi sehingga memenuhi persyaratan keamanan [11].
Penetapan kadar senyawa terlarut dalam pelarut air dan etanol ini bertujuan sebagai
perkiraan banyaknya kandungan senyawa-senyawa aktif yang bersifat polar (larut dalam
air) dan bersifat polar – non polar (larut dalam etanol). Pada fraksi etil asetat, kadar
senyawa yang larut dalam pelarut air dan etanol adalah masing-masing sebesar 62,11% dan
27,34. Hasil yang diperoleh memper-lihatkan bahwa senyawa dari fraksi etil asetat
rimpang kencur lebih banyak larut dalam air dibanding etanol. Hal ini menunjukkan
senyawa polar lebih banyak dibandingkan dengan senyawa non polar. Tujuan
dilakukannya pengujian kadar abu adalah untuk memberikan gambaran kandungan mineral
internal dan eksternal yang berasal dari proses awal sampai terbentuknya fraksi. Kadar abu
total dan kadar abu tidak larut asam sebesar 12,12% dan 2,34 %, Tingginya kadar abu
menunjukkan tingginya kandungan mineral internal didalam fraksi etil asetat rimpang
kencur itu sendiri. Semakin tinggi kadar abu yang diperoleh maka kandungan mineral
dalam bahan juga semakin tinggi. Mineral diperlukan oleh manu-sia, seperti kalsium,
fosfor dan magnesium untuk pertumbuhan tulang. Natrium dan klorida untuk cairan tubuh,
besi untuk pembentukan hemoglobin dan sel darah merah. Kadar abu tidak larut asam



mencerminkan adanya kontaminasi mineral atau logam yang tidak larut asam dalam suatu
produk. Tingginya kadar abu tidak larut dalam asam menunjukkan adanya kandungan
silikat yang berasal dari tanah atau pasir, tanah dan unsur logam perak, timbal dan merkuri
[14].

Uji Toksisitas
Uji toksistas akut dilakukan terhadap hewan coba yang dibagi menjadi 4 kelompok dosis
128, 640, 3200, 16000 mg/kgBB. Setiap kelompok ada 5 jantan dan 5 betina, diperoleh
hasil seperti pada tabel 4.

Tabel 4. Hasil uji toksisitas akut fraksi etil asetat rimpang kencur

Kelompok Hewan Coba Bobot (gram) Oral (mL) Jumlah Mati

I (Dosis 128 mg/kgBB

Jantan

34 0,69

0
34 0,69
35 0,71
33 0,67
33 0,67

Betina

25 0,51

0
26 0,53
25 0,51
27 0,55
28 0,57

II (Dosis 640 mg/kgBB

Jantan

32 0,81

0
34 0,87
35 0,89
35 0,89
34 0,87

Betina

29 0,74

0
30 0,76
30 0,76
28 0,71
25 0,51

III (Dosis 3200 mg/kgBB

Jantan

23 0,73

0
23 0,73
22 0,70
24 0,76
23 0,73

Betina

23 0,73

0
23 0,73
24 0,76
24 0,76
23 0,73

Jantan

35 1,39

0
32 1,27
31 1,23
29 1,15



IV (Dosis 16000 mg/kgBB
34 1,35

Betina

29 1,15

0
28 1,11
24 0,95
25 0,99
28 1,11

Hasil uji toksisitas dengan mengamati mortalitas dan morbiditas (perubahan berat
badan,berat organ dalam, dan tanda-tanda kelainan organ internal pada makroskopis dan
mikroskopis) menunjukkan fraksi etil asetat rimpang kencur praktis tidak toksik [15]
Hasil Histopatologi
Gambaran histopatologi dilakukan terhadap organ hati dan ginjal hewan percobaan hasil
uji toksisitas akut.

(a) (b) (c) (d)

Gambar 5. Hasil Histolatologi Organ Hati hewan coba, (a) Dosis 128 mg/KgBB; (b) Dosis
640 mg/KgBB; (c) Dosis 3200 mg/KgBB dan (d) Dosis 16000 mg/KgBB

Pada dosis (a) dan (b) ditemukan sedikit sel hepatosit nekrosis dan kerusakan parenkim
hati. Kategori kerusakannya ringan. Sedangkan pada dosis (c) dan (d) ditemukan beberapa
sel hepatosit nekrosis dan kerusakan parenkim hati, kategori kerusakannya sedang. Hal ini
menunjukkan bahwa besarnya paparan dosis dalam tubuh berpengaruh terhadap kerusakan
yang terjadi pada sel [15].



Gambar 6. Hasil Histolatologi Organ Ginjal hewan coba, (a) Dosis 128 mg/KgBB; (b)
Dosis 640 mg/KgBB; (c) Dosis 3200 mg/KgBB dan (d) Dosis 16000 mg/KgBB

Pada dosis 1 dan 2 ditemukan sedikit sel nekrosis dan kerusakan lumen. Kategori
kerusakannya ringan. Sedangakan pada dosis 3 dan 4 ditemukan beberapa sel nekrosis dan
kerusakan lumen tubulus, kategori kerusakannya sedang [16].

Pengukuran serum kreatinin, Aspartate aminotransferase (AST), dan Alanine
aminotransferase (ALT),

Nilai kimia darah untuk pengujian fraksi etil asetat menunjukkan efek Kaempferia galanga
pada hati dan ginjal dapat dilihat pada Tabel 5.

Tabel 5. Nilai kimia darah mencit pada perlakuan fraksi etil asetat Kaempferia galanga

Kontrol Dosis 1 (a) Dosis 2 (b) Dosis 3 (c) Dosis 4 (d)
Jantan

Creatinine
(mg/dL)

0,44 0,41 0,39 0,45 0,36

AST (u/L) 141 136 162 181 201
ALT (u/L) 40 44 56 54 48

Betina
Creatinine
(mg/dL)

0,30 0,38 0,31 0,35 0,40

AST (u/L) 130 128 120 135 160
ALT (u/L) 53 43 48 52 58

Data kami menunjukkan bahwa kadar enzim AST dan ALT meningkat dengan peningkatan
dosis tetapi tidak ada perbedaan yang signifikan pada dosis yang berbeda dengan kontrol.
Penggunaan dosis yang berlebihan dapat meningkatkan kadar AST dan ALT serum serta
dapat menyebabkan nekrosis dan kerusakan sel di hati [17].
Pengukuran kreatinin serum dapat mengevaluasi fungsi ginjal. Kreatinin adalah hasil
pemecahan kreatin fosfat otot yang diproduksi oleh tubuh secara konstan tergantung pada
massa otot dan dikeluarkan dari pembuluh darah melalui ginjal. Kreatinin serum yang
mengalami peningkatan kadar kreatinin dapat mengindikasikan gagal fungsi ginjal [18].
Pada penelitian ini Kadar kreatinin, AST, dan ALT pada semua kelompok dosis



dibandingkan dengan kelompok kontrol, baik laki-laki maupun perempuan tidak
menunjukkan perbedaan.

D. STATUS LUARAN: Tuliskan jenis, identitas dan status ketercapaian setiap luaran wajib dan luaran
tambahan (jika ada) yang dijanjikan. Jenis luaran dapat berupa publikasi, perolehan kekayaan intelektual,
hasil pengujian atau luaran lainnya yang telah dijanjikan pada proposal. Uraian status luaran harus
didukung dengan bukti kemajuan ketercapaian luaran sesuai dengan luaran yang dijanjikan. Lengkapi
isian jenis luaran yang dijanjikan serta mengunggah bukti dokumen ketercapaian luaran wajib dan luaran
tambahan melalui Simlitabmas.

Luaran Wajib yang dihasilkan adalah satu artikel dalam proses in review pada jurnal
Turkish Journal of Biology, jurnal ini merupakan jurnal internasional bereputasi yang
terindeks Scopus, ISSN 1300-0152, Publisher Scientific and Technical research Council of
Turkey, dengan H indeks 41, Q2, SJR 0,53.
Berikut bukti submit dan in review artikel pada jurnal Turkish Journal of Biology





Luaran tambahannya adalah accepted (LoA) pada seminar The second international
conference on pharmaceutical material, engineering, and applied science (2nd ICOPMES)
Fakultas Farmasu Universitas Hasanudin Makasar pada 11-12 November 2022,
http://farmasi.unhas.ac.id/icopmes2/

Berikut bukti accepted (LoA) pada 2nd ICOPMES



E. PERAN MITRA: Tuliskan realisasi kerjasama dan kontribusi Mitra baik in-kind maupun in-cash (untuk
Penelitian Terapan, Penelitian Pengembangan, PTUPT, PPUPT serta KRUPT). Bukti pendukung realisasi
kerjasama dan realisasi kontribusi mitra dilaporkan sesuai dengan kondisi yang sebenarnya. Bukti
dokumen realisasi kerjasama dengan Mitra diunggah melalui Simlitabmas.

……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………

F. KENDALA PELAKSANAAN PENELITIAN: Tuliskan kesulitan atau hambatan yang dihadapi selama
melakukan penelitian dan mencapai luaran yang dijanjikan, termasuk penjelasan jika pelaksanaan
penelitian dan luaran penelitian tidak sesuai dengan yang direncanakan atau dijanjikan.

Kendala yang ditemui adalah optimalisasi perolehan fraksinasi etil asetat sebagai zat aktif
potensial antiinflamasi, perolehan rendemen yang masih kecil menyebabkan dibutuhkan
sumber bahan baku rimpang kencur yang lebih banyak. Pelaksanaan uji toksisitas dan
farmakokinetik yang membutuhkan hewan percobaan mengharuskan adanya ijin komisi
etik penelitian, proses ini memerlukan waktu yang lebih lama sehingga pelaksanaan uji
menunggu persetujuan ethical clearance. Kendala lain adalah proses optimasi metode
analisis pengujian farmakokinetik yang menggunakan matrik biologis darah dari hewan
coba tersebut, Sehingga tahapan penelitian dilakukan standarisasi fraksi aktif terdahulu
(tahapan penelitian tahun ke-dua) dan uji farmakokinetik pada tahun ini pada tahap
optimasi dan validasi metode sedangkan uji farmakokinetik akan dilaporkan pada tahun
berikutnya.

G. RENCANA TAHAPAN SELANJUTNYA: Tuliskan dan uraikan rencana penelitian di tahun
berikutnya berdasarkan indikator luaran yang telah dicapai, rencana realisasi luaran wajib yang dijanjikan dan
tambahan (jika ada) di tahun berikutnya serta roadmap penelitian keseluruhan. Pada bagian ini diperbolehkan
untuk melengkapi penjelasan dari setiap tahapan dalam metoda yang akan direncanakan termasuk jadwal
berkaitan dengan strategi untuk mencapai luaran seperti yang telah dijanjikan dalam proposal. Jika
diperlukan, penjelasan dapat juga dilengkapi dengan gambar, tabel, diagram, serta pustaka yang relevan. Jika
laporan kemajuan merupakan laporan pelaksanaan tahun terakhir, pada bagian ini dapat dituliskan rencana
penyelesaian target yang belum tercapai.

Rencana tahapan berikutnya adalah
Uji Farmakokinetika; hewan coba diberikan zat uji (fraksi aktif) secara oral, kemudian
dilakukan pengambilan darah. Hewan dianestesi terlebih dahulu menggunakan eter,
kemudian dilakukan pengambilan sampel darah melalui sinus orbitalis pada waktu 0, 10,
20, 30 menit, 1, 2, 6, 12 dan 24 jam setelah pemberian zat uji. Darah dibiarkan
menggumpal pada suhu kamar selama sekitar 1 jam, kemudian disentrifugasi pada 3000
rpm selama 10 menit, serum dipisahkan dan disimpan pada -20◦C sebelum analisis.
Uji pre-formulasi dan formulasi sediaan berbahan fraksi aktif rimpang kencur uji pre-
formulasi dilakukan dengan melakukan skrining eksipien farmasetik dengan fokus pada
inkompabilitas antara sesama eksipien maupun antara eksipien dengan ekstrak. Selanjutnya
dibuat rancangan formula dengan mengkaji rasio konsentrasi bahan yang digunakan, dan
formulasi menjadi sediaan farmasi yang diinginkan. Evaluasi formula sediaan farmasi,
evaluasi merujuk pada persyartan standar dari sediaan yang diformulasikan meliputi uji
fisik (kekerasan, keregasan, waktu hancur, ketebalan, kelarutan) dan uji Kimia (penetapan
kadar)



Uji Stabilitas Sediaan; dilakukan untuk mengetahui kemampuan produk bertahan dalam
batas spesifikasi yang ditetapkan sepanjang periode penyimpanan. Akan dilakukan uji
stabilitas dipercepat dengan cara menyimpan produk dalam kondisi suhu dan kelembaban
40 ± 2oC / 75 ± 5% RH. Pengujian dilakukan selama 0, 1, 3 dan 6 Bulan.

Berikut bagan alir penelitian dalam mencapai luaran wajib dan tambahan;

Gambar 5. Bagan Alir Penelitian Tahun ke-2

ASPEK YANG DITELITI TARGET TUJUAN YANG
DICAPAI

1. Uji Farmakokinetika; hewan
coba diberikan zat uji (fraksi
aktif) secara oral, kemudian
dilakukan pengambilan darah
melalui sinus orbitalis pada
waktu 0, 10, 20, 30 menit, 1, 2,
6, 12 dan 24 jam setelah
pemberian zat uji.

2. Uji pre-formulasi dan formulasi
sediaan berbahan fraksi aktif
rimpang kencur. Serta evaluasi
formula sediaan farmasi,
meliputi uji fisika dan uji Kimia

3. Uji Stabilitas Sediaan; dilakukan
uji stabilitas dipercepat dengan
cara menyimpan produk dalam
kondisi suhu dan kelembaban 40
± 2oC / 75 ± 5% RH. Pengujian
dilakukan selama 0, 1, 3 dan 6
Bulan.

1. Diperoleh profil farmakokinetik
bioavaibilitas senyawa fraksi etil
asetat, meliputi parameter
farmakokinetik; waktu paruh,
Cmax, Tmax dan AuC.

2. Diperoleh formulasi optimal
Obat Herbal Terstandar (OHT)
dari fraksi etil asetat rimpang
kencur yang memenuhi
persyartan evalusi sediaan uji
fisika dan uji kimia

3. Diperoleh data stabilitas sediaan
OHT dari fraksi etil asetat
rimpang kencur berupa umur
simpan sediaan

A. Diperoleh profil farmakokinetik senyawa aktif fraksi etil asetat.
B. Diperoleh Formula optimal yang memenuhi persyaratan evaluasi sediaan.
C. Diperoleh umur simpan sediaan berdasarkan stabilas sediaan.
D. Publikasi ilmiah pada jurnal internasional bereputasi.
E. Publikasi pada seminar internasional dengan proceeding terindeks.

Tahun
Kedua



Berikut Road map penelitian

H. DAFTAR PUSTAKA: Penyusunan Daftar Pustaka berdasarkan sistem nomor sesuai dengan urutan
pengutipan. Hanya pustaka yang disitasi pada laporan kemajuan yang dicantumkan dalam Daftar Pustaka.
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Abstract

Kaempferia galanga L. or kencur is a rhizome of the Zingiberaceae which has a distinctive

aroma and is commonly used as a spice and medicinal herbs. This study aims to standardize

the ethyl acetate fraction of K. galanga applied as raw materials for standardized anti-

inflammatory drug preparations. Previously, observations of the anatomical structure and

microelement analysis of the K. galanga rhizome. The anatomical structure of the rhizome is

observed using a light microscope and scanning electron microscopy (SEM). Microelement

analysis is determined by SEM-EDX mapping. Ethyl acetate fraction was obtained by liquid-

liquid extraction method from 70% ethanol extract of K. galanga. Non-specific parameters

determined include: ash content, moisture content, loss on drying, heavy metal, and microbial

contamination. Specific parameters determined include: phytochemical screening, soluble

extract content, total phenolics, total flavonoids, and determination of EPMC levels as marker

compound using TLC-densitometry. K. galanga powder contains microelements such as Fe,

Cu, Zn, and Se. The ethyl acetate fraction of K. galanga contains flavonoids, phenolics, and

alkaloids. Total phenolic and flavonoid levels were found to be 235.591 mg GAE/g and 57.38

mg QE/g. Metal and microbial contamination in the ethyl acetate fraction was at a safe value.

The EPMC content in the fraction was found to be 0.60%. Based on this study, the ethyl

acetate fraction met the safety requirements based on the assessment of the non-specific

parameters tested. Further studies related to the overall chemical composition of the ethyl

acetate fraction still need to be done.

Keywords: Kaempferia galanga, kencur, microelements, pharmacognosy, phytochemicals,

rhizome, SEM, SEM-EDX, TLC-densitometry, quality control

1. Background



Kaempferia galanga L. or in Indonesia known as "kencur" is a rhizome that has a

distinctive aroma and is commonly used as a spice and medicinal herbs. The K. galanga plant

comes from India and is widespread in China, Myanmar, Indonesia, Malaysia, and Thailand.

The characteristic aroma in K. galanga and its use as a medicinal herb has to do with the

anatomical structure and chemical content of its rhizomes. In Indonesia, especially by the

Javanese people, K. galanga is used to treat cough. This plant is consumed as a herbal

medicine with a grated composition of K. galanga grated and mixed with rice flour, then

boiled. This mixture is known as the herbal medicine "beras kencur".

Previous research stated that 70% ethanolic extract of K. galanga contained ethyl-

trans-p-methoxycinnamate (EPMC) (84.55%); ethyl cinnamate trans, methyl 4-

methoxycinnamate, ethyl-cis-p-methoxycinnamate, benz[A]azulene-1,4-dione, 2,3-dimethyl-

(1.49%), and flavonoids (Hikmawanti et al., 2021) . K. galanga has several effects as anti-

inflammatory by reducing the production of Leukotriene B that is an inflammatory mediator

(Dwita et al., 2021) , increasing the wound healing process or ulcers on the oral mucosa of

rats induced by 70% acetic acid and resulting in a more effective wound healing process

compared with triamcinolone acetonide that is a therapeutic conventional treatment for oral

mucosal ulcers (Wahyuni et al., 2022). K. galanga also has antibacterial activity against

gram-positive and gram-negative bacteria ((Ranjan Dash et al., 2014).

Herbal materials should be of a quality that complies with the standards outlined in

the national pharmacopeia. Before extraction, herbal ingredients should be authenticated

(WHO, 2018). Previously, the ethyl acetate fraction of K. galanga has been reported as a

potential anti-inflammatory agent (Dwita et al., 2021) . This study aims to determine the

microscopic description of the rhizome and K. galanga powder, analysis the microelements of

K. galanga powder, the chemical content of the extract, n-hexane, and ethyl acetate fractions



of K. galanga, and standardize the ethyl acetate fraction of K. galanga to be used as

standardized raw material for anti-inflammatory drug preparations.

2. Materials and Methods

2.1 K. galanga plant

The rhizome of K. galanga for microscopic analysis and its chemical content was

obtained from the Kebun Biofarmaka, IPB University, Bogor, West Java, Indonesia with

voucher number BMK0260102016.

2.2 Microscopic Observations

Microscopic observations consist of anatomical observations and microelement

analysis. The fresh rhizome of K. galanga was cut as thinly as possible and placed on a slide.

The incision was dripped with a small amount of chloral hydrate and covered with a slide and

observed under a light microscope (Olympus) with a magnification of 100x. The rhizome of

K. galanga was dried and powdered to observe its morphological structure using Scanning

Electron Microscopy (SEM) Hitachi SU3500. Furthermore, microelement analysis was also

carried out using SEM Energy Dispersive X-ray (SEM-EDX) for Fe, Cu, Zn, and Se.

2.3 Extraction and Fractionation

A total of 5 Kg of K. galanga powder was extracted by maceration method using 70%

alcohol solvent with a ratio of 1: 5 (sample: solvent b/v). Maceration was carried out 3 x 24

hours. Every 24 hours the filtrate is accommodated, then a new 70% ethanol solvent is added

in the same ratio. Solvent evaporation was carried out using a rotary evaporator at a

temperature of 50 C to obtain an extract solution with an alcohol content of <5%. A total of

500 mL of K. galanga extract with a viscosity of 1.1% was dried on a glass rim at 50 C for 2

days. 2.5 L extract of K. galanga (equivalent to 220 g) was partitioned with n-hexane, and

ethyl acetate by liquid-liquid technique (Dwita et al., 2021)

2.4 Specific parameter determination



2.4.1 Phytochemical Screening

Phytochemical screening of K. galanga included qualitative examination of

flavonoids, phenols, tannins, alkaloids, saponins, and terpenoids in 70% ethanol extract, n-

hexane fraction, and ethyl acetate fraction. The procedure is carried out following the test

standards contained in the Indonesian Herbal Pharmacopoeia (Ministry of Health of the

Republic of Indonesia, 2017). Identification of Ethyl-p-methoxycinnamate (EPMC) by Thin

Layer Chromatography (TLC). The fractions of ethyl acetate (1%) and ethyl-p-

methoxycinnamate (0.1%, as a standard) were prepared in ethanol for analysis. Both

solutions were spotted on a 60 F254 (Merck) silica gel plate which had been activated for 60

minutes in an oven at 110℃. The plate was then eluted using toluene: ethyl acetate as mobile

phase (95:5). The appearing spots were observed under UV light of 254 nm. The Rf value is

calculated by measuring the distance traveling by the component divided by the distance

traveling by the solvent (Ministry of Health, 2017).

2.4.2 Fluorescence analyses

Fluorescence analysis was determined on the ethyl acetate fraction using reagents, such

as HCl, H2SO4, HNO3, and NaOH. (Hanani et al., 2019)

2.4.3 Water and ethanol soluble content

The levels of compounds dissolved in water or ethanol are reported in percent (%, w/w)

of the fraction (Departemen Kesehatan RI, 2000).

2.4.4 Determination of Total Phenolic Level

Determination of total phenolics content in the ethyl acetate fraction was carried out

following the procedure of Bobo-García et al. (2015). The ethyl acetate fraction solution was

prepared in ethanol. Gallic acid was used as standard for calibration. The serial solution

concentrations of gallic acid (in water) were 200, 100, 50, 25, and 12.5 g/ml. The extract (20

 l) were added with 100  l of Folin-ciocalteu reagent (1:10) and shake for 1 min in flat-



bottom 96-well microplate. After 240 s, 75  l sodium carbonate 100 g/l were added. The

mixture was shaken at medium speed for 1 min and then kept at room temperature for 2 h.

The absorbance then measured at 750 nm using microplate reader (Bio-Rad)(Bobo-García et

al., 2015). The test was carried out with quintuple.

2.4.5 Determination of Total Flavonoid Level

Determination of total flavonoid content in the ethyl acetate fraction was carried out

following the procedure of Sembiring et al. (2018). The ethyl acetate fraction solution was

prepared in methanol. Quercetin was used as standard for calibration. The serial solution

concentrations of quercetin (in methanol) were 3.175, 6.25, 12.5, 25, 50, 100, and 200 g/ml.

In short, 50  ll of sample or standard was put into the well, then 10  l of 10% aluminium

chloride, 10 l of 1M sodium acetate and 150 l of methanol were added. The mixture was

incubated at room temperature for 40 minutes. Absorbance readings were carried out at 415

nm with a microplate reader (Bio-Rad). Methanol was used as a blank. The test was carried

out with quintuple (Sembiring et al., 2018).

2.4.6 Identification Analysis of EPMC using TLC-Densitometry

Ethyl-p-methoxycinnamate (EPMC) as marker compound in K. galanga (Kementerian

Kesehatan RI, 2017) Briefly, the stationary phase used was silica gel plate GF254 (Merck,

Germany). The mobile phase used was Toluene-ethyl acetate (95:5). EPMC (0.1%, w/v) in

ethanol was used as a comparison solution. The ethyl acetate fraction (1 mg/ml. w/v) was

prepared in ethanol. Absorption measured at 254 nm using TLC-scanner (Camag)

(Kementerian Kesehatan RI, 2017)

3.2 Non-Specific Parameters

3.2.1 Total ash content (total, water soluble, acid insoluble)

A total of 2 g of the ethyl acetate fraction which has been ground and weighed carefully,

is put into a tared crucible. The fraction is then ignited at a temperature of 500-600 C until it



is white. Then cooled in a desiccator and weighed. The content of total ash was calculated in

mg per g of fraction (World Health Organization, 1998).

3.2.3 Moisture content

The procedure for determining the moisture content is carried out following the

procedure in (Departemen Kesehatan RI, 2000). Results are reported in percent (%, v/w).

3.2.4 Loss on drying

Loss on drying was determined using Moisture balance at 1 g of ethyl acetate fraction. The

procedure was carried out according to the protocol on the device. Results are reported in

percent (%, w/w).

3.2.5. Heavy metals content

The procedure for determining heavy metal contamination is carried out following the

procedure in (Departemen Kesehatan RI, 2000) using Atomic Absorption Spectroscopy

(AAS). The determined heavy metals are Pb and Cd.

3.2.6 Microbial contamination analyses

The procedure for determining microbial contamination is carried out following the

procedure in (Departemen Kesehatan RI, 2000) . The parameters determined were total plate

count, yeast/mold, and Coliform.

3. Results

3.1 Microscopic observation

3.1.1 Anatomical observations using a microscope

The rhizome of K. galanga has epidermal tissue that is layered and dense, has a large

parenchymal cortex, and has oil cells or idioblast cells. Idioblast cells are yellowish in colour

and have a different structure from the surrounding cells.

3.1.2 Microscopic observation results of K. galanga powder using SEM

3.1.3 Results of SEM-EDX Mapping of microelements on K. galanga powder



3.3.2 Specific parameter

The summary of specific parameter from K. galanga ethyl acetate fraction is presented

in Table 1.

3.3 Non-Specific Parameters

The summary of non-specific parameters from K. galanga ethyl acetate fraction is presented

in Table 2. Based on these results, it can be concluded that the ethyl acetate fraction of K.

galanga meets the safety quality requirements from the aspect of non-specific parameters.

Discussion

K. galanga is a rhizome of the Zingiberaceae tribe which has a distinctive aroma.

This distinctive aroma results from the presence of essential oils contained in the oil cells or

idioblast cells of K. galanga. Essential oil is one of the secondary metabolites produced by

plants and stored in idioblast cells which have a different structure and content from the

surrounding cells. Figure 1 shows that there are many oil cells in the parenchyma of K.

galanga. The oil cells are yellowish in color and different from the surrounding cells. Oil

cells can be seen using a light microscope with a magnification of 100x. The essential oil of

K. galanga has a yellow to pale yellow color (Muderawan et al., 2022). The main ingredients

of K. galanga essential oil are ethyl-trans-p-methoxycinnamate (EPMC), then 2-propenoic

acid, caryophyllene, 3-carene, -muurolene, patchouli alcohol, and 1,8-cineole (Subaryanti et

al., 2021). Archana et al (2015) stated that there are 38 compounds contained in the essential

oil of K. galanga rhizome with the two main dominant compounds being trans-ethyl-p-

methoxycinnamate (28.4–70.0%) and trans-ethyl cinnamate (11.5–26.6%) and other

important compounds are -3-carene (0.1–6.5%), 1,8-cineole (0.2–5.2%), borneol (1.0–2.4%),

pentadecane (6.0–16.5%) (Raina & Abraham, 2016). EPMC is the most abundant content in

the rhizome of K. galanga and plays a role in providing taste and aroma and has many

pharmacological effects. Subaryanti et al (2021) also showed that the density of idioblast



cells was higher in pith tissue than in cortical tissue. Several factors can affect the density and

content of essential oils in the rhizome, namely the level of rhizome maturity (Liu et al.,

2020) , growing period, environment, and post-harvest rhizome (Yudthavorasit et al., 2014) ,

size and method. extraction from rhizomes also affects the amount and content of essential

oils produced (Muderawan et al., 2022) . Microscopic results of K. galanga powder using

SEM in Figure 2 show that it is 200 µm in size and spherical in shape with 500x, 1000x, and

2000x magnifications at 15 kV.

Macroelements and microelements contained in plants also have an important role in

their use as nutrients or drugs in preventing disease (Atom et al., 2020) . Macroelements in

plants include elements C, H, O, and N, while microelements or trace elements include Cr,

Na, Mg, K, Co, Fe, Ca, V, Mn, Ni, Zn, Se and Cu which are non-toxic. Plants can also

contain toxic elements such as As and Pb. Microelements in plants play a role in several

physiological activities and as cofactors in enzyme production (Abdul Sattar et al., 2012) .

The advantages and disadvantages of microelements affect plant toxicity (Chrzan, 2016) .

Microelement analysis in plant parts can be carried out using the SEM-EDX mapping test to

see the mapping of the content of microelements in it such as Cu, Fe, Se, and Zn in K.

galanga powder. The results of the SEM-EDX mapping analysis are shown in Figure 3. Iron

(Fe) is an important microelement in the body of living things. Iron is needed in many

physiological processes in the body, including oxygen transport, DNA metabolism, and the

formation of cellular energy (Roemhild et al., 2021) . Iron deficiency in the body can cause

several diseases such as blood deficiency, chronic anemia, growth retardation, and

inflammation (Camaschella, 2017).

Based on SEM-EDX analysis, K. galanga powder contains Iron (Fe) which can be

consumed to prevent Fe deficiency in body metabolism. The element copper (Cu) is an

element that allows several enzymes that are important for metabolism to function properly.



Copper is an important component of connective tissue, bones, brain, liver and other organs

(Morabad et al., 2013) . Copper deficiency can cause liver damage, malabsorption, and

depigmentation of hair and skin. K. galanga powder contains copper which is expected to

increase the intake of copper for the body. Zinc (Zn) is an important microelement because it

affects the expression and activity of transcription factors. According to in silico studies, 10%

of the protein in the body can bind to zinc. Zinc deficiency can cause growth disturbances,

disorders of the nervous and endocrine systems, and can cause damage to the immune system

in mammals (Hojyo & Fukada, 2016) . Zinc consumed in food or breast milk (ASI) is

absorbed by the body through several zinc transporters in the intestine. Selenium (Se) is a

microelement that has important roles for the body including as an antioxidant, preventing

carcinogenesis, reducing inflammation (Kuršvietienė et al., 2020) , detoxification,

immunomodulation, preventing carcinogenesis, thyroid functioning, and sperm maturation

and movement (Kora, 2020) . Se deficiency can cause infertility and nervous and immune

system disorders. The weight of the element is based on its spectrum in K. galanga powder,

namely Fe (-11.65%), Cu (11.88%), Zn (21.15%), and Se (78.62%). These results indicate

that K. galanga has microelements that play an important role in many physiological

activities of the human body.

The chemical content of K. galanga can be seen based on the results of phytochemical

screening in Table 1. These results indicate that the ethyl acetate fraction of K. galanga

contains flavonoids, phenols, and alkaloids. Based on ethnomedicine data by Wang et al

(2021), K. galanga is widely used as a treatment in Asian regions such as China, Malaysia,

India, Thailand, and Indonesia. In Indonesia, K. galanga is used for osteoarthritis and

recurrent aphthous stomatitis (Wang et al., 2021). K. galanga has anti-inflammatory activity.

One of the compounds contained in K. galanga that has an anti-inflammatory effect is

flavonoids (Table 12). Flavonoids are polyphenols that are found in many plants. One of the



flavonoids contained in K. galanga is Kaempferol. Kaempferol has anti-inflammatory

activity by inhibiting lipopolysaccharides that stimulate mitogen-activated protein kinases

(MAPKs) and nuclear factor-kappa B (NF-κB) as pro-inflammatory proteins. As a result,

tissue damage and inflammation can be prevented (Chen et al., 2012).

K. galanga contains phenols, including EPMC, trans ethyl cinnamate, and cis ethyl p-

methoxycinnamate. Several studies have shown that EPMC has anti-inflammatory activity by

reducing levels of leukotriene B which is a pro-inflammatory protein (Dwita et al., 2021) ,

inhibits protein kinases involved in signalling cell activation during inflammation, and has

high antioxidant activity through the DPPH method (Muderawan et al., 2022) . Terpenoids

contained in K. galanga also have anti-inflammatory activity. Based on Tungcharoen's

research (2019) which isolated diterpene isoparamine from the n-hexane fraction of the

ethanolic extract of K. galanga, it has anti-inflammatory activity by suppressing several pro-

inflammatory mediators such as iNOS, COX‐2, and TNF‐α. This shows that K. galanga can

have potential as an anti-inflammatory drug (Tungcharoen et al., 2020) . Knowing the

structure and chemical content of K. galanga can be the basis and direct further research on

the potential of K. galanga to become a standardized raw material as an anti-inflammatory

drug.

In herbal extracts or fractions, some of its chemical compounds can show different

fluorescence both under visible and UV light after being reacted with acids or bases. This

shows the characteristic of the chemical compounds contained in the extract or fraction (Zeng

et al., 2011) . Ethyl p-methoxycinnamate (EPMC) is a marker compound in K. galanga.

According to the Indonesian Herbal Pharmacopeia or Farmakope Herbal Indonesia (2017), K.

galanga rhizome powder contains EPMC not less than 1.80% (w/w), while the ethanol

extract of K. galanga rhizome contains EPMC not less than 4.30% (w/w) (Kementerian

Kesehatan RI, 2017). The chromatogram of TLC-densitometry can be seen on Figure 4. TLC-



densitometry is a popular and easy method for quantitative evaluation of marker compounds

in herbal extracts (Alam & Mishra, 2017) . The selection of compound markers that are

determined in levels in herbal extracts/fractions is an important thing in standardization

procedures as a fulfillment of quality tests in aspects of specific parameters that are directly

related to biological activity. However, often herbal extracts/fractions have various

therapeutic mechanisms in which the active compounds are certainly different. This causes a

single marker compound may not be sufficiently defined in a standardization procedure (Garg

et al., 2012) . Another challenge in standardization is the safety issue that comes from the

chemical content and contaminants (both heavy metals, microorganisms, etc.) (Kunle et al.,

2012). This makes the toxicity test of herbal extracts/fractions necessary to be carried out as

part of the standardization procedure itself, in addition to testing its biological activity.

The quality of raw materials (both powders and extracts or fractions) is important and

critical information in herbal products. Studies and complete herbal standardization data are

needed to improve the quality standards and effectiveness of herbal products in the future.

This can increase the economic value and consumer confidence in consuming the herbs

themselves.

5. Conclusion

Based on this study, the ethyl acetate fraction met the safety requirements based on the

assessment of the non-specific parameters tested. Further studies related to the overall

chemical composition of the ethyl acetate fraction still need to be done.
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Figure 1. Microscopic rhizome of K. galanga. (A) epidermis and cortex; (B) parenchyma; (C)

oil cell

Figure 2. SEM analysis of K. galanga powder. (A) 500x magnification; (B) 1000x; (C)

2000x



Figure 3. SEM-EDX microelement mapping analysis of K. galanga powder. (A) mapping of

Cu, Fe, Zn, Se; (B) Cu mapping; (C) Fe mapping; (D) Se mapping; (E) Zn mapping; (F)

spectrum of microelements



Figure 4. EPMC absorption and ethyl acetate fraction using TLC-densitometer



Table 1. Summary of the specific parameters of K. galanga ethyl acetate fraction

Parameters Results
Yield percentage (against 70% ethanol
extract)

3,06% (w/w)

Phytochemical screening Flavonoid, phenolic, and alkaloid
Fluorescence analyses

+ HCl

+ H2SO4

+ HNO3

+ NaOH

Visible Light: Light brown
UV 254 nm: No fluorescence
UV 365 nm: Dark green

Visible Light: Dark brown
UV 254 nm: No fluorescence
UV 365 nm: No fluorescence

Visible Light: Light yellow
UV 254 nm: Bright yellow
UV 365 nm: Yellow

Visible Light: Bright yellow
UV 254 nm: No fluorescence
UV 365 nm: Greenish yellow

Water soluble content 62.11 % (w/w)
Ethanol soluble content 27.34% (w/w
Total phenolic content 235.591 mg GAE/g
Total flavonoid content 57.38 mg QE/g
EPMC level 0.60% (w/w)

Table 2. Summary of the non-specific parameters of K. galanga ethyl acetate fraction

Parameters Results
Total ash 2.47 % (w/w)
Moisture content 1.19 % (w/w)
Loss on drying 7.64% (w/w)
Heavy metals content

 Pb
 Cd

Negative
Negative

Microbial contamination
 Total plate count
 Coliform
 Mold/yeast

Negative
Negative
Negative
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Abstract. The Kaempferia galanga L. (KG) rhizome has a long history of being used as a 

variety of anti-inflammatory, analgesic, antioxidant, sedative, antibacterial, and anti-cancer 

compounds. The KG rhizomes have the potential to be an effective complementary medicine, 

but their use must be completely safe. This study examines the acute toxicity of the ethyl acetate 

fraction of KG (EAFKG) with parameters of blood chemistry value and liver and kidney 

histological morphology. 40 DDY strain mice, consisting of males and females with weights 

ranging from 20-35 g, were used in this study. The mice are divided into four groups for each 

sex. Groups 1, 2, 3, and 4 received the EAFKG at a dose of 0.128; 0.64; 3.2; and 16 g/Kg BW, 

respectively, and were administered orally. Observations are carried out for 24 hours. The 

serum creatinine, AST, and ALT levels were detected with a clinical spectrophotometer. 

According to the test results, both male and female mouse groups had no fatalities. The EAFKG 

rhizome is non-toxic (LD50 > 15 g/Kg BW). There is no significant difference in AST, ALT, 

and serum creatinine levels at any dose group than the control group. EAFKG administration 

affects liver and kidney cells at high doses but does not cause lethality. 

Keywords: acute toxicity, ALT, AST, creatinine, Kaempferia galanga 

1.  Introduction 

Since ancient times, herbal medicines have been used to treat various illnesses. In the 

development of global health, medicinal plants have been essential. Plants are found worldwide, but 

tropical nations have the highest concentrations despite the significant advancements in modern 

medicine that have been seen recently. In developing countries where medicinal plants have a long 

history, herbal medicine preparations are typically highly well-liked.  

For a very long time, several anti-inflammatory, analgesic, antioxidant, sedative, antibacterial, 

and anti-cancer chemicals have been made from the rhizome of Kaempferia galanga L. (KG). According 

to earlier studies, ethyl-trans-p-methoxycinnamate (EPMC) (84.55 percent), ethyl-cis-p-

methoxycinnamate (1.49%), benz[A]azulene-1,4-dione, 2,3-dimethyl- (1.49%), and flavonoids were all 

present in the 70% ethanolic extract of K. galanga (Hikmawanti et al., 2021). By lowering the formation 

of Leukotriene B, an inflammatory mediator, KG has numerous anti-inflammatory actions (Dwita et al., 

2021). Compared to triamcinolone acetonide, a traditional therapeutic therapy for oral mucosal ulcers, it 

accelerates the wound healing process of ulcers on the oral mucosa of rats caused by 70% acetic acid, 

producing a more successful wound healing process (Wahyuni et al., 2022). According to Ranjan Dash 



 

 

 

 

 

 

et al. (2014), KG shows antibacterial action against gram-positive and gram-negative bacteria (Ranjan 

Dash et al., 2014).  

The KG rhizomes have the potential to be an efficient alternative therapy, but their usage requires 

them to be completely safe. Consequently, it is essential to conduct safety tests, such as acute toxicity 

and histopathology of the liver and kidney. 

 

2.  Materials and Methods 

2.1.  Preparation of Ethyl acetate of Kaempferia galanga rhizome 

The maceration technique was used to extract 5 kg of KG powder at a ratio of 1: 5 (sample: 

solvent b/v). Maceration was carried out 3 x 24 hours. The filtrate is accommodated every 24 hours, 

and a fresh 70 percent ethanol solvent is added in the same proportion. To create an extract solution 

with a 5% alcohol concentration, the solvent was evaporated using a rotary evaporator at a temperature 

of 50ºC. K. galanga extract in an amount of 500 mL with a viscosity of 1.1% was dried on a glass rim 

at 50°C for two days. Using the liquid-liquid procedure, a 2.5 L extract of KG (equal to 220 g) was 

partitioned with n-hexane and ethyl acetate (Dwita et al., 2021). 

2.2.  Experimental Animal 

Male and female mice in good health, weighing 20–35 g each, were purchased from the animal 

house of the faculty of veterinary medicine at the Bogor Agriculture Institute in Bogor. Before the 

experiments, they were kept in regular settings for seven days while acclimating to the lab 

environment. They were also fed ordinary pellets and given unlimited access to water. 

2.3.  Acute toxicity method 

Male and female DDY mice were split into four groups to investigate acute toxicity. The ethyl 

acetate fraction of the KG rhizome was given orally to Groups 1, 2, 3, and 4 at doses of 0.128, 0.64, 

3.2, and 16 g/Kg BW, respectively. For each dose level, five males and five females were employed. The 

Institutional Animal Ethical Committee of Universitas Prof, Dr. HAMKA, approved the experimental 

procedure under Registration No. 03/22.08/02002. After 24 hours of KG fraction treatment, 

observations of acute toxicity were made. All surviving animals were sacrificed with an injection of 

ketamine, and their organs, such as the liver and adrenals, were excised. The preserved tissues 

underwent histological investigations with a focus on gross pathological alterations. 

2.4.  Measurement of Serum creatinine, ALT, AST 

Blood is drawn from mice through retro orbitalis as much as 1 mL in a microtube. Blood was 

centrifuged at a speed of 3500 rpm for 15 minutes to get serum (Siska & Bariroh, 2022). 

2.5.  Testing Serum Creatinine Levels 

A total of 50 µL serum of mice was added to 250 µL reagent 1 (R1) from Elitech, then incubated for 

30 seconds. After that, added 250 µL reagent 2 (R2) and homogenized by the vortex. Then, read levels 

with a clinical spectrophotometer. 

 

2.6.  Testing Aspartate aminotransferase (AST) Levels 



 

 

 

 

 

 

A total of 50 µL serum of mice was added to 400 µL reagent 1 (R1) from Elitech, then incubated for 

30 seconds. After that, added 100 µL reagent 2 (R2) and homogenized by the vortex. Then, read levels 

with a clinical spectrophotometer. 

2.7.  Testing Alanine aminotransferase (ALT) Levels 

A total of 50 µL serum of mice was added to 400 µL reagent 1 (R1) from Elitech, then incubated for 

30 seconds. After that, added 100 µL reagent 2 (R2) and homogenized by the vortex. Then, read levels 

with a clinical spectrophotometer. 

3.  Results 

Acute toxicity experiments are conducted to evaluate the effects of a single substance that occurs 
in a short time through single oral administration or with repeated doses within 24 hours and can occur 
in any organ of the body. The main objective of this experiment was to determine an LD50 dose. The 
LD50 is the dose that can statistically kill 50% of experimental animals. The LD50 is determined by 
giving the drug in varying doses (levels) to a group of experimental animals, and each animal is given a 
single dose. Other parameters from acute exposure are blood chemistry and microscopic (Gad, 2014).  

The present toxicity study found no mortality and no toxic signs of behavior during the experiment 
period. Based on mortality (LD50), the toxicological impact was evaluated. It may be practically non-
toxic if a test with a dosage > 15 g/ Kg BW demonstrates no compound-related mortality (Kanjanapothi 
et al., 2004). KG ethyl acetate fraction-treated mice showed no toxicity in the form of abnormal behavior 
or mortality over the treatment period (Amuamuta et al., 2017). Internal organ weight is a significant 
determinant commonly used to assess the toxic effects of substances (Chiranthanut et al., 2022). In the 
KG-treated group of both sexes, the weights of the organs, liver, and kidneys were not different, still 
within the normal ranges. 

Blood chemistry values to examine the ethyl acetate fraction of Kaempferia galanga’s effects on 
the liver and kidneys showed (Table 1). The creatinine, AST, and ALT levels in all dose groups compared 
to the control group, both male and female, did not show any differences. 

 

Table 1. Blood chemistry value of mice treated with ethyl acetate fraction of Kaempferia galanga 
in an acute toxicity 

 

 Control Dose 1 (D1) Dose 2 (D2) Dose 3 (D3) Dose 4 (D4) 

Male      

Creatinine 

(mg/dL) 

0,44 0,41 0,39 0,45 0,36 

AST (u/L) 141 136 162 181 201 

ALT (u/L) 40 44 56 54 48 

 
Female 

     

Creatinine 

(mg/dL) 

0,30 0,38 0,31 0,35 0,40 

AST (u/L) 130 128 120 135 160 

ALT (u/L) 53 43 48 52 58 

 

Additionally, the histopathological results revealed changes in the tissue of the parenchymal cells 

of the liver and tubular cells of the kidneys. In the D1 group, the liver and kidneys microscopically get a 



 

 

 

 

 

 

score of 1, which indicates that the tubular cell damage that occurs is still relatively low. Meanwhile, in 

the D2 and D3 treatment groups, the damage gets a score of 2, which is included in the moderate damage 

category, and for D4, the damage that occurs receives a score of 3 (Figure 1). It can be seen that the 

histology of the liver (Krishna, 2017) and kidneys (Melisa et al., 2022) has necrosis and degeneration. 

The administration of ethyl acetate fraction of Kaempferia galanga with a dose variation of 128-16000 

mg/kg BW affected the histological liver and kidney damage. However, it did not cause death in test 

animals. 
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Figure 1. Histopathology of a representative internal organ (liver and kidney) in acute toxicity study of 

KG ethyl acetate fraction. 40 X magnification (hematoxylin-eosin stain). a=liver group D1; b=liver 

group D2; c=liver group D3; d=liver group D4; e=kidney group D1; f=kidney group D2; g=kidney group 

D3; and h=kidney group D4. 

4.  Discussion 

In the present acute toxicity study, the ethyl acetate fraction of Kaempferia galanga 
(EAFKG) up to 16 g/kg BW did not cause toxicity in the treated mice. LD50 > 15 g/kg BW is 
practically non-toxic. KG has several pharmacological effects as anti-inflammatory, analgesic, 
antioxidant, sedative, antibacterial, and anti-cancer.  

The levels of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) in 
the serum or plasma of blood are widely used as markers of possible tissue damage, in particular 
for liver toxicity. An increase in transaminase (aminotransferase) is not always followed by 
hepatotoxicity because transaminases are some of the key enzymes in gluconeogenesis and 
glycolysis in many organs (Kobayashi et al., n.d.). Our data showed that AST and ALT enzyme 
levels increase with increasing doses but no significant differences at different doses with 
control. Overuse doses can increase serum AST and ALT levels and cause necrosis and liver 
damage (Jarsiah et al., 2017).  

The measurement of serum creatinine can evaluate renal function. Creatinine results from 
the breakdown of muscle creatine phosphate produced by the body constantly depending on 
muscle mass and is excreted from the blood vessels through the kidney. Serum creatinine that 
has increased creatinine levels can indicate kidney function failure (Chen & Chiaramonte, 
2021). In this research, serum creatinine levels increase with increasing doses but no significant 
differences at different doses with control.  

The histopathological of the liver and kidney in mice shown in Figure 1a-d, there is some 
spotty (red arrow), zonal (green arrow), and centrilobular  (yellow arrow) necrosis in liver cells 
(Krishna, 2017). Figure 1e-h shows some necrosis and degeneration (black arrow) in renal 
tubular cells (Tan et al., 2018). That is a response at high doses of the substance. 
 

5.  Conclusions 

In conclusion, the ethyl acetate fraction of the Kaempferia galanga L. rhizome is practically non-

toxic (LD50 > 15 g/Kg BW). There is no significant difference in AST, ALT, and serum creatinine 

levels at any dose group than the control group. EAFKG administration affects liver and kidney cells at 

high doses but does not cause lethality 
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