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

kecuali oleh peneliti dan pengelola administrasi penelitian

LAPORAN KEMAJUAN PENELITIAN MULTI TAHUN

ID Proposal: 457ef5f5-ab62-4834-bc28-82e8dc146d50
Laporan Kemajuan Penelitian: tahun ke-1 dari 2 tahun

 
1. IDENTITAS PENELITIAN

  A. JUDUL PENELITIAN

Pengembangan Potensi Pasak Bumi (Eurycoma longifolia Jack.) Sebagai Suplemen Peningkat 
Kecerdasan Pasca Malnutrisi

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

Bidang Fokus RIRN / Bidang  
Unggulan Perguruan Tinggi

Tema Topik (jika ada) Rumpun Bidang Ilmu

Kesehatan
Teknologi 
kemandirian 
bahan baku obat

Pengembangan 
fitofarmaka 
berbasis sumber 
daya lokal

Ilmu Biomedik

 
  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 Kompetitif 
Nasional

Penelitian 
Dasar

SBK Riset Dasar SBK Riset Dasar 2 2

 
2. IDENTITAS PENGUSUL

Nama, Peran
Perguruan 

Tinggi/ 
Institusi

Program Studi/ 
Bagian

Bidang Tugas ID Sinta H-Index

TRIAWANTI 
 

Ketua Pengusul

Universitas 
Lambung 
Mangkurat

Pendidikan 
Dokter

6116222 1

a. Membuat 
pemodelan hewan 
malnutrisi b. 
Melakukan 
pengukuran 
memori spasial c. 
Melakukan 
pembedahan dan 
pemeriksaan 
sampel organ d. 
Membantu 
menganalisa data 
dan membuat 
laporan e. 

Dr DIDIK DWI 
SANYOTO M.Kes 

 
Anggota Pengusul 

1

Universitas 
Lambung 
Mangkurat

Pendidikan 
Dokter

6643964 0



Membantu 
membuat naskah 
publikasi

Dr MEITRIA 
SYAHADATINA 
NOOR M.Kes 

 
Anggota Pengusul 

2

Universitas 
Lambung 
Mangkurat

Pendidikan 
Dokter

a. Membuat 
pemodelan hewan 
malnutrisi b. 
Melakukan 
pembedahan dan 
pemeriksaan 
sampel organ c. 
Membantu 
menganalisa data 
dan membuat 
laporan d. 
Membantu 
membuat naskah 
publikasi

6643917 0

 
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
  Publikasi Ilmiah Jurnal 
Internasional

  accepted/published
  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
  Prosiding dalam 
pertemuan ilmiah 
Internasional

  sudah terbit/sudah dilaksanakan
  Bandung International 
Biomoleculer Medicine Conference

 
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 Edisi 
12.

Total RAB 2 Tahun Rp. 448,962,000

Tahun 1 Total Rp. 218,831,000

Jenis Pembelanjaan Item Satuan Vol.
Biaya 

Satuan
Total

Analisis Data Tiket
OK 
(kali)

2 2,500,000 5,000,000

Analisis Data Transport Lokal
OK 
(kali)

2 250,000 500,000

Analisis Data Penginapan OH 4 350,000 1,400,000



Jenis Pembelanjaan Item Satuan Vol.
Biaya 

Satuan
Total

Analisis Data Uang Harian OH 6 380,000 2,280,000

Analisis Data Biaya analisis sampel Unit 160 40,000 6,400,000

Bahan
Bahan Penelitian (Habis 
Pakai)

Unit 1 154,001,000 154,001,000

Pelaporan, Luaran Wajib, dan 
Luaran Tambahan

Biaya seminar 
internasional

Paket 1 27,450,000 27,450,000

Pelaporan, Luaran Wajib, dan 
Luaran Tambahan

Publikasi artikel di Jurnal 
Internasional

Paket 1 15,000,000 15,000,000

Pengumpulan Data HR Pembantu Peneliti OJ 2 1,400,000 2,800,000

Sewa Peralatan Peralatan penelitian Unit 1 4,000,000 4,000,000

 
Tahun 2 Total Rp. 230,131,000

Jenis Pembelanjaan Item Satuan Vol.
Biaya 

Satuan
Total

Analisis Data Transport Lokal
OK 
(kali)

2 250,000 500,000

Analisis Data Tiket
OK 
(kali)

4 1,250,000 5,000,000

Analisis Data Penginapan OH 4 350,000 1,400,000

Analisis Data Uang Harian OH 6 380,000 2,280,000

Analisis Data Biaya analisis sampel Unit 160 40,000 6,400,000

Bahan
Bahan Penelitian (Habis 
Pakai)

Unit 1 165,301,000 165,301,000

Pelaporan, Luaran Wajib, dan 
Luaran Tambahan

Biaya seminar 
internasional

Paket 1 27,450,000 27,450,000

Pelaporan, Luaran Wajib, dan 
Luaran Tambahan

Biaya Publikasi artikel di 
Jurnal Nasional

Paket 1 15,000,000 15,000,000

Pengumpulan Data HR Pembantu Peneliti OJ 2 1,400,000 2,800,000

Sewa Peralatan Peralatan penelitian Unit 1 4,000,000 4,000,000

 
6. KEMAJUAN PENELITIAN

A. RINGKASAN: Tuliskan secara ringkas latar belakang penelitian, tujuan dan tahapan metode penelitian, luaran 
yang ditargetkan, serta uraian TKT penelitian.

 

          Malnutrisi merupakan masalah serius di Indonesia. Kalimantan Selatan berada di 
peringkat ke-5 dari 18 provinsi yang memiliki balita dengan berat badan kurang di atas angka 
rerata nasional. Anak dengan status gizi kurang atau buruk dan pendek atau sangat pendek 
mempunyai risiko kehilangan kecerdasan sebesar 10-15 poin. Protein, mineral, vitamin dan 
asam lemak esensial sangat dibutuhkan dalam perkembangan sel-sel otak. Malnutrisi akibat 
defisiensi protein juga mengganggu sintesis enzim yang berperan sebagai antioksidan 
sehingga menimbulkan kekurangan antioksidan dan stres oksidatif pada otak. Kadar radikal 
bebas yang berlebih akan merusak komponen seluler yaitu protein, DNA, membran 
fosfolipid, dan enzim. Hal ini berdampak pada kerusakan otak yang mengakibatkan 
penurunan kecerdasan. Malnutrisi juga mengakibatkan perubahan pada sistem imun. Pada 



malnutrisi biomarker anti-inflamasi mengalami penurunan dan pro-inflamasi mengalami 
peningkatan. Perubahan sistem imun pada otak juga akan mempengaruhi perkembangan 
sel dan fungsi otak. Kalimantan Selatan memiliki berbagai sumber pangan yang potensial 
untuk mengatasi permasalahan malnutrisi. Penelitian membuktikan bahwa pemberian ikan 
seluang asal Kalimantan Selatan mampu meningkatkan IGF-1, pertumbuhan tulang, kadar 
Hb, protein, mengatasi stress oksidatif pada otak, dan meningkatkan memori pada tikus 
yang mengalami malnutrisi. Hasil penelitian lain membuktikan bahwa proses neurogenesis 
dapat ditingkatkan dengan pemberian ekstrak ginseng. Di Kalimantan Selatan terdapat 
tumbuhan dengan potensi yang sama dengan ginseng yaitu pasak bumi (Eurycoma 
longifolia Jack.), keduanya sering digunakan sebagai afrodisiak dengan kandungan fitokimia 
yang tidak jauh berbeda. Dengan demikian diduga bahwa pasak bumi juga dapat 
dikembangkan sebagai suplemen peningkat kecerdasan pasca malnutrisi.
          Tujuan penelitian tahun 1 membuktikan dosis efektif pasak bumi yang berpotensi 
meningkatkan neurogenesis, mengatasi stres oksidatif, neuroinflamasi dan memori spasial 
tikus malnutrisi. Tahun ke-2 membuktikan potensi pasak bumi dengan dosis efektif 
dibandingkan dengan pemberian ikan seluang, DHA murni dan kombinasinya dalam 
meningkatkan neurogenesis, mengatasi stres oksidatif, neuroinflamasi dan memori spasial 
tikus malnutrisi. Rancangan penelitian eksperimental pada tikus malnutrisi dengan membuat 
tikus malnutrisi selama 4 minggu dilanjutkan pemberian intervensi pasak bumi dengan dosis 
7,5; 15; 22,5; 30 mg/kgBB selama 6 minggu pada tahun 1. Sementara di tahun ke 2 
diberikan kombinasi pasak bumi dosis efektif berdasarkan hasil tahun 1, DHA dan ikan 
seluang pada tikus malnutrisi selama 6 minggu. Parameter yang diukur meliputi memori 
spasial, stres oksidatif, neurogenesis, neuroinflamasi, dan transduksi sinyal di otak. Analisis 
statistik yang digunakan yaitu uji Anova dengan tingkat kepercayaan 95%.
          Hasil luaran yang ditargetkan pada tahun 1 dan 2 berupa artikel jurnal internasional 
terindeks pada database yaitu Clinical Nutrition Experimental (tahun 1) dan Jurnal Clinical 
Nutrition Experimental (tahun 2). Selain itu ditargetkan luaran tambahan berupa artikel ilmiah 
dimuat proceeding international (tahun 1) dan Buku ajar berISBN (tahun 2).
          Tingkat kesiapan teknologi (TKT) pada institusi pengusul yaitu seluruh proses 
penelitian pengembangan Pasak bumi sebagai suplemen peningkat kecerdasan dimulai dari 
ekstraksi, membuat model tikus malnutrisi, pemeriksaan sampel otak dan pengukuran 
memori spasial
          Hasil penelitian membuktikan kandungan senyawa ekstrak etanol 70% pasak bumi 
yaitu saponin 8,73%, alkaloid 14,468%, steroid 42,28 mg/mL, flavonoid 21,5 mg/mL, 
terpenoid 244,3 mg/mL dan tanin 2,329 mg/mL. Rerata kadar protein darah tikus yang diberi 
pakan AIN 76 yaitu 19 mg/mL yang menunjukkan bahwa tikus telah mengalami malnutrisi. 
Hasil pengukuran memori spasial pada tikus kelompok kontrol normal dan kontrol positif 
masing-masing 39,93 dan 43,796.
          

 

B. KATA KUNCI: Tuliskan maksimal 5 kata kunci.

 

malnutrisi; memori spasial; ekstrak etanol 70% pasak bumi; stress oksidatif otak; respon 
inflamasi otak

 
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.

C. HASIL PELAKSANAAN PENELITIAN: Tuliskan secara ringkas hasil pelaksanaan penelitian yang telah dicapai 
sesuai tahun pelaksanaan penelitian. Penyajian dapat berupa 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.



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. 

 

Sampai saat ini telah dilakukan penelitian tahap pertama yaitu pembuatan model hewan malnutrisi 

dan pemeriksaan kandungan ekstrak etanol 70% pasak bumi. Hasil yang diperoleh disajikan pada  

Tabel 1. 

               Tabel 1. Kandungan senyawa aktif dalam ekstrak etanol 70% pasak bumi 

Senyawa aktif Kadar 

Saponin (%) 8,730 

Alkaloid (%) 14,468 

Flavonoid (mg/mL) 21,5 

Steroid (mg/mL) 42,285 

Terpenoid (mg/mL) 244,3 

Tannin (mg/mL) 2,329 

 

        Tabel 2. Rerata kadar protein pada anak tikus yang diberi pakan rendah protein post natal 

Sampel Kadar protein 

1 9 

2 27 

3 21 

4 13 

5 28 

6 16 

 

Tabel 3. Rerata berat badan anak tikus 8 minggu setelah pemberian pakan rendah protein 

 Kelompok 

 KN KP1 P2 P3 

rerata berat badan 150 120 74 77 

 

Setelah tikus berumur 8 minggu diberikan larutan ekstrak pasak bumi sesuai dosis masing-masing 

kelompok. Oleh karena anak tikus lahir tidak bersamaan, maka pemberian ekstrak pasak bumi untuk 

tiap kelompok juga diberikan secara bertahap, masing-masing selama 5 minggu. Pada penghitungan 

sampel dengan rumus Federer diperoleh bahwa masing-masing kelompok minimal terdapat 5 ekor 

tikus. 

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. 



Sampai laporan kemajuan dibuat untuk kelompok KN dan KP1 pemberian ekstrak pasak bumi telah 

selesai dilanjutkan dengan pengukuran memori spasial menggunakan metode Morris Water Maze. 

Pengukuran memori spasial dengan menggunakan metode Morris Water Maze dilakukan dalam 2 

tahap yaitu fase latihan (escape latency) pada hari ke-1 dampai ke-8 dan fase pengujian (Probe Test) 

pada hari ke-9. Hasil fase pengujian (Probe Test ) disajikan pada tabel 4.  

Tabel 4. Hasil pengukuran Probe test pada kelompok kontrol normal (KN) dan kontrol positif (KP1) 

Kelompok Normal Rerata dari 3 kali 

penghitungan (detik) 

1 34 

2 45 

3 45 

4 40 

5 35,66 

Kelompok kontrol 

Positif (KP1) 

 

1 34,33 

2 45,33 

3 44,66 

4 40 

5 54,66 

 

Setelah selesai dilakukan pengukuran memori spasial maka dilakukan pembedahan untuk mengambil 

organ otak dan darah. Kemudian dilakukan pembuatan preparat histopatologi otak untuk melihat 

ekspresi Tuj1 dan BDNF pada sel otak. Selain itu dilakukan pengukuran serotonin, IL6 dan TNFalfa 

dengan menggunakan metode ELISA. Juga dilakukan pengukuran parameter stress oksidatif yaitu 

H2O2, SOD, katalase dan MDA. Sampai saat pembuatan laporan semua masih dalam proses. 

 

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. 

 

Sampai saat pembuatan laporan  kemajuan belum diperoleh data yang lengkap sehingga luaran berupa 

publikasi di jurnal dan proceeding belum dapat dilaksanakan. 

 

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 dihadapi saat penelitian  meliputi :  

1. Pemesanan tikus dari luar kota Banjarmasin sangat lama, karena pada saat itu tempat yang 

menyediakan hewan coba di Banjarmasin sedang kehabisan stok hewan sehingga pemesanan 

dilakukan dari Yogyakarta yang memakan waktu beberapa bulan karena terkendala ijin 

pengiriman melalui pesawat terbang. 

2. Pembuatan model hewan malnutrisi sejak kelahiran (postnatal) cukup memakan waktu karena 

harus membuntingkan induk betina. Tingkat keberhasilan kebuntingan pada induk betina 

rendah, sehingga hanya 2 ekor betina dari setiap periode pembuntingan yang berhasil bunting. 

Dengan demikian maka periode beranak untuk tiap tikus tidak sama. Waktu bunting tikus 

selama 21 hari dan pemberian makan rendah protein dimulai sejak lahir sampai umur 8 

minggu, dilanjutkan dengan intervensi pemberian ekstrak pasak bumi selama 5 minggu.  

Oleh karena periode melahirkan tidak serempak, maka pengujian sampel juga dilakukan secara 

bertahap, sehingga hasil penelitian tidak dapat diperoleh bersamaan. 

  



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. 

 

Untuk tahapan selanjutnya yang akan dilaksanakan : 

1. Penyelesaian perlakuan pada kelompok P2, P3, P4 dan P5 yang diperkirakan akan selesai di 

akhir Desember 

2. Pemeriksaan ELISA dan imunohistokimia akan diselesaikan setelah data memori spasial 

semua tikus kelompok perlakuan telah diperoleh. 

3. Setelah data terkumpul akan dilakukan analisis data dan pembuatan laporan hasil akhir 

Selanjutnya akan dibuat artikel untuk publikasi di jurnal internasional dan mengikuti seminar 

internasional 

Setelah mendapatkan hasil yang efektif untuk dosis pasak bumi maka dilanjutkan penelitian tahun ke-

2 dengan beberapa perlakuan pembanding pasak bumi yaitu pemberian DHA dan ikan seluang. 

Tahapan penelitian tahun kedua yang akan dilaksanakan yaitu : 

1. Pembuatan tikus malnutrisi seperti tahun pertama 

2. Pemberian perlakuan pada setiap kelompok tikus malnutrisi sesuai rancangan penelitian (6 

kelompok) selama 14 hari 

3. Pemeriksaan memori spasial pada semua kelompok 

4. Pembedahan dan pemeriksaan otak untuk mengukur parameter stres oksidatif (SOD metode 

Wijeratne
30

, katalase metode Candan
31

 , H2O2 metode kolorimetri
32

, MDA metode 

thiobarbituric acid (TBA)), inflamasi (IL6, TNFalfa metode Elisa), Neurotransmitter 

(serotonin metode Elisa), neurogenesis (Tuz1 metode imunohistokimia) dan transduksi sinyal 

(BDNF metode Elisa dan PPAR metode imunohistokimia). 

 

Bagan alir tahun ke-2 sebagai berikut: 



 

 

 

 



Road map penelitian 

 

 

 



Beberapa strategi yang akan dilakukan agar mencapai target luaran yang dijanjikan : 

1. Segera membuat artikel publikasi untuk tahun pertama setelah data terkumpul semua dan dianalisa. 

kemudian memasukkan ke jurnal international Clinical Nutrition Experimental 
2. Mengikuti seminar internasional yang dilaksanakan di bulan Maret-Juni 2020 untuk publikasi sebagian 

hasil tahun pertama 

3. Segera mempersiapkan dan memesan bahan-bahan penelitian serta melaksanakan tahapan penelitian 

tahun ke-2 di awal Januari 2020 agar kendala yang dihadapi di tahun pertama yaitu sulitnya 

memperoleh tikus dan proses membuntingkan tikus dapat segera diantisipasi 

4. Mulai membuat draft buku bahan ajar yang memuat tinjauan pustaka dan hasil penelitian sehingga di 

akhir tahun ke-2 buku abahan ajar siap untuk dicetak. 

5. Mengikuti seminar internasional untuk publikasi sebagian hasil di tahun ke-2 pada bulan September-

Oktober 2019 

6. Membuat artikel publikasi jurnal internasional untuk tahun kedua 

 

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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Food Science. 2018; 6 (1):127-134 
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6.Triawanti, Sanyoto DD, Yunanto A. Kapita Selekta Malnutrisi. Penerbit Sari Mulia Indah. 

Anjarmasin. 2018;73-101 

 

7.Valadares CT,  Fukuda MTH, Francolin-Silva AL,  Hernandes AS dan Almeida SDS. Effects of 

post natal protein malnutrition on learning and memory procedures. Nutritional Neuroscience 2010; 

13 (6): 274-82.  

 

8.Ariff AST, Soelaiman IN, Pramanik J, Shuid AN. dst. Effects of Eurycoma longifolia on 

testosterone Level and Bone Stucture in an Aged Orchidectomised Rat Model. Evidenced-Based 

Complementary and Alternative Medicine. 2012: Vol article ID818072: 1-7 Hindawi Publishing 

Corporation  



Dokumen pendukung luaran Wajib #1

Luaran dijanjikan: Publikasi Ilmiah Jurnal Internasional 

 

Target: 	 accepted/published 

Dicapai: 	 Submited 

 

Dokumen wajib diunggah: 

1. Bukti submit 

2. Naskah artikel 

 

Dokumen sudah diunggah: 

1. Naskah artikel 

2. Bukti submit 

 

Dokumen belum diunggah: 

- Sudah lengkap 

 

Nama jurnal: Clinical Nutrition experimental 

Peran penulis: first author | EISSN: 2352-9393 

Nama Lembaga Pengindek: Scopus 

URL jurnal: https://www.journals.elsevier.com/clinical-nutrition-experimental 

Judul artikel: SUPPLEMENTATION OF PASAK BUMI (Eurycoma longifolia Jack.) IN 

MALNUTRITION RATS TO INCREASE INTELLIGENCE THROUGH OXIDATIVE 

MECHANISM



SUPPLEMENTATION OF PASAK BUMI (Eurycoma longifolia Jack.) IN 

MALNUTRITION RATS TO INCREASE INTELLIGENCE THROUGH 

OXIDATIVE MECHANISM 

1
Triawanti, 

2
Didik Dwi Sanyoto, 

3
Meitria Syahadatina Noor 

1
Department of Biochemistry, Faculty of Medicine, Lambung Mangkurat University, 

Banjarmasin, Indonesia 

2
Department of Public Health, Faculty of Medicine, Lambung Mangkurat University, 

Banjarmasin, Indonesia 

3
Department of Anatomy, Faculty of Medicine, Lambung Mangkurat University, 

Banjarmasin, Indonesia 

 

*Corresponding author: 

TRIAWANTI TRIAWANTI 

1
Department of Biochemistry, Faculty of Medicine, Lambung Mangkurat University, 

Banjarmasin, Indonesia 

Email: triawanti@ulm.ac.id 

Email: drmeitria@ulm.ac.id 

Email: didikdwisanyoto@ulm.ac.id 

 

 

 

 

 

 

 

 

 

mailto:triawanti@ulm.ac.id
mailto:didikdwisanyoto@ulm.ac.id


Abstract 

Protein, minerals, vitamins and essential fatty acids are needed in the development of brain 

cells. Malnutrition interferes with the synthesis of enzymes that act as antioxidants, causing 

deficiency of antioxidants and oxidative stress in the brain. Excessive levels of free radicals 

will damage the cellular components of the brain and result in decreased intelligence. Pasak 

bumi is an endemic plant in Kalimantan that has potential as an antioxidant so it is thought to 

increase intelligence after malnutrition through oxidative mechanisms. This study aims to 

prove that the earth peg can improve the spatial memory of Rattus norvegicus mice after 

malnutrition through oxidative mechanisms. The study design was post test only with control 

design, with 4 treatment groups namely normal control (KN), positive control P1 

(malnutrition rat + placebo), P2 (malnutrition rat + earth extract extract (EPB) 7.5 mg / 

kgBW), P3 (malnutrition rat + EPB 15 mg / kgBW). The brain oxidative stress parameters 

examined were superoxide dismutase (SOD) activity, peroxide (H2O2) level, catalase activity 

and MDA level. Spatial memory of rats was measured by the Morris Water Maze method. 

Data analysis used Anova and Kruskal Wallis test with a confidence level of 95%. The results 

showed that the group given EPB 15 mg / kgBW had higher SOD and catalase activity and 

lower peroxide and MDA levels than the other groups. Spatial memory of mice given EPB 15 

mg / kgBW tended to be better than other groups even though not statistically significantly 

different. Conclusion: the administration of EPB 15 mg / kgBW  in malnourished rats was 

able to improve the oxidative stress condition of the brain and tended to improve the spatial 

memory of mice compared to the EPB dose of 7.5 mg / kgBW. 

Keywords: malnutrition, pasak bumi (Eurycoma longifolia Jack), spatial memory, oxidative 

stress 

 

 

 

 

 

 



INTRODUCTION 

The prevalence of malnutrition of children under five in South Kalimantan in 2018 includes 

28% malnutrition, 40% stunting, 12% thin and very thin. This figure is above the national 

average for malnutrition of 17.7%, stunting 30.8% and thin 10.2% [1]. Children with poor  

nutritional status and short or very short risk of losing intelligence by 10-15 points [2]. 

Protein, minerals, vitamins and essential fatty acids are needed in the development of brain 

cells. The results of studies using omega 3 fatty acid diets in rats can improve learning and 

spatial memory [3].  

Malnutrition due to protein deficiency also interferes with the synthesis of enzymes that act 

as antioxidants, causing deficiency of antioxidants and oxidative stress in the brain [4]. 

Excessive levels of free radicals will damage cellular components such as proteins, DNA, 

phospholipid membranes, and enzymes [5]. This has an impact on brain damage resulting in 

decreased intelligence.  

Malnutrition is overcome by providing high nutritious food. South Kalimantan has a variety 

of potential food sources to overcome the problem of malnutrition. Previous studies have 

shown that giving of wild fish from South Kalimantan can increase IGF-1, bone growth, Hb 

levels, protein [6], overcome oxidative stress in the brain [7], and improve memory [8] in 

mice that were malnourished. 

The results of previous studies prove that the process of neurogenesis can be improved by 

administering ginseng extract [9]. In South Kalimantan, there are plants with the same 

potential as ginseng, the pasak bumi (Eurycoma longifolia Jack.), both of which are often 

used as powerful aphrodisiacs. The active chemical compound contained by the pasak bumi 

are 14.15 beta-dihydroxyklaine-anone; 9-methoxy-canthin-6-one, β-carboline-1-propionic 

acid, and 7-methoxy-β-carboline-1-propionoc acid, eurycomaoside, canthin-6-one alkaloids, 

β-carboline alkaloids, tirucallane-type triterpenes, squalene derivates, biphenylneolignans 

[10]. Based on this, it should be suspected if the pasak bumi also has the same potential as 

ginseng in repairing the brain in malnutrition.  

This study used experimental animals Rattus norvegicus mice which were made to be protein 

deficient by feeding low protein (AIN 76A). One parameter that can be measured to describe 

mouse intelligence is spatial memory. The research aims to prove that the Pasak bumi 



(Eurycoma longifolia Jack.),  is able to improve the spatial memory of mice after malnutrition 

through oxidative mechanisms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



METHODS 

This study had been received approval from the ethics committee of the Faculty of Medicine,  

Lambung Mangkurat University, Banjarmasin, Indonesia (Number 298/KEPK-FK 

UNLAM/EC/2019). This study was an experimental study with posttest-only with control 

group design. 

 

Material 

Pasak Bumi, low protein feed (AIN-76A), standard feed, aquadest, 70% ethanol, 90% 

ethanol, Rattus norvegicus mice, FeCl2 2 mM, o-phenanthroline, H202 40 mM, PBS pH 7.4, 

aquadest, HCl 2, 5 M, 2% glucose, NaCl 0.9%, Na2CO3, standard MDA, TCA, Thiobarbituric 

acid, HCl 1 N, acetic acid, K2Cr2O7, Morris water maze. 

 

Procedures 

Preparation of experimental animals malnutrition 

Mice were made malnourished from the day they were born by feeding the mother mice that 

were breastfeeding with low protein feed for 4 weeks, after weaning the mice continued with 

low protein feed (AIN-76A) for 4 weeks. Rats are considered malnourished when plasma 

protein levels <4g / dL. 

Administration of the ethanol extract 70% Pasak bumi (EPB) 

Once the mice were malnourished, they were divided into 6 groups, namely positive control 

(P1): malnourished mice + placebo + standard feed; (P2): malnutrition rat + 70% ethanol 

extract (EPB) 7.5 mg / kg + standard feed; (P3): malnutrition rat + 70% ethanol extract (EPB) 

15 mg / kg + standard feed for 5 weeks; plus 1 negative control group (KN) that is healthy 

mice given placebo and standard feed for 5 weeks 

Spatial memory measurement 

Spatial memory of the rats was evaluated using the Morris water maze (MWM) task, on days 

1–25 after last sonde. The maze involved a circular tank (diameter, 200 cm; height, 60 cm) 

filled with water (24°C ± 26°C) to a depth of 30 cm. A hidden circular black platform 

(diameter, 10 cm) was submerged 2 cm below the water surface and placed at the same 

location in the northeast quadrant throughout the training period. In addition, colored posters 

were pasted on the wall to aid the rats in learning the platform location. The water pool was 



divided by two hypothetical lines into four imaginary quadrant zones (North, South, East, and 

West) of an equal surface area, representing four starting points for the test. All rats were 

subjected to two trials per day for eigth consecutive days. On day 1-8, each rat was lowered 

into the pool facing the wall and allowed 90 seconds to find the platform. If the rat failed to 

find the platform within this time period, it was gently guided to it and allowed a 30-second 

rest on the platform before being taken out from the maze. The constant daily sequence of 

starting points for all test trials was randomly selected until the completion of four starting 

points per rat for each day and the sequence was not repeated on the next test. On day 9, each 

rat was subjected to a single 90-second trial without the platform, and the crossing times to 

the platform zone and the time spent in the target quadrant were recorded [11]. 

SOD, Peroxide (H2O2),  Catalase and MDA levels assay from brain homogenate 

The brain was pounded with mortar at room temperature and added with 1 mL of PBS pH 7.4 

until it became liquid. Then taken 5 mL and centrifuged at 8000 rpm for 20 minutes. The 

supernatant was then taken for measurement of H2O2 [12], SOD [13], katalase [14], and 

MDA by thiobarbituric acid (TBA) method. 

Measurement of brain SOD levels 

Incubation was performed on 3 ml of a solution containing 0.05 M Na2CO3, 0.1 M EDTA pH 

10.2. Furthermore, the solution was added 100 μL brain homogenate and 100 μL adrenaline 

with (3.10
-4

) BM 189 M. Initial absorption measurements (A0) was performed with a 

spectrophotometer at 480 nm wavelength. After that, the sample was incubated for 5 min at 

30 
o
C and got the absorbance (A1). 

Measurement of brain H2O2 levels 

Measurement of H2O2 was using a spectrophotometer. At first, making a standard curve. A 

total of 20 μmol H2O2 was added with 2 ml of dichromate:glacial acetic acid (1:3) 

mixture. Then the mixture was heated in boiling water for 10 minutes. Then the cooled 

mixture was measured for absorbance at a wavelength of 570 nm. The same procedure was 

done for 40,60,80,100,120, 140,160 and 180 μmol H2O2. A graph was made between the 

absorbance on the Y-axis with levels of H2O2 on the X-axis to obtain a linear equation. 

Preparation of test solution was made with a total of 1 ml of brain homogenate was added 5 

ml of PBS pH 7.4. A mixture of 1 ml was taken and added to 2 ml of dichromate:acetate (1:3) 

mixture and then wrapped in aluminum foil for 30 minutes. The mixed solution was heated 

using a water bath for 10 minutes at 100 
°
C. The solution was cooled to room 



temperature. The solution was then transferred into the cuvette and measured its absorbance 

using UV-VIS at a wavelength of 570 nm. 

Measurement of brain MDA levels 

From the last procedure, 200 μL supernatant was taken for measurement of MDA levels. The 

first thing to do was making MDA standard curve. As many as 0.05 μM MDA standard 

added 1 mL of distilled water, then placed in Eppendorf tube. Thereafter, 100 μL of 100% 

TCA, 100 μL sodium thiobarbituric 1%, and 250 μL HCl 1 N were added respectively. Then 

heated at 100 °C for 20 minutes, and centrifuged 3500 rpm for 10 minutes. Subsequently, 450 

μL supernatant was taken and the distilled water added to 3500 μL. Then read with the 

spectrophotometer with a maximum wavelength of 540 nm. The same thing was done to 

0.025, 0.0125, 0.00625, 0.003125 and 1.56 x 10
-5

 μM MDA. Then making graphs for the 

relationship between absorbance on the Y-axis and MDA levels on the X-axis to obtain a 

linear equation. 

 

Data analysis 

Data were tested for normality and homogeneity. If normal, proceed with the Anova test 

analysis with a 95% confidence level and a tuckey HSD test. If it is not normal then a 

Kruskal Wallis non-parametric test is followed by Mann Whitney with a 95% confidence 

level. 

 

 

 

 

 

 

 

 

 



RESULT 

Oxidative Stress 

After administration of low protein feed for 50 days post natal it is known that the mean rat 

protein level is 1.9 g / dL below the normal level which is 4.7 g / dL [7]. Levels of SOD, 

H2O2, catalase, and MDA of rat brain after administration of 70% PB ethanol extract are 

presented in Figures 1 to 4.  

Brain SOD enzyme activity is presented in Figure 1. In the malnutrition group who were 

given ethanol extract of 70% earth pasak (EPB) as much as 15 mg / kgBW (P3), SOD activity 

was higher than the P1 and P2 groups. Because the data are not normal then the Kruskal 

Wallis test is used which shows that there are significant differences between groups (p = 

0,000). Further tests using Mann-Whitney showed that there were differences between each 

treatment group. 

Figure 2 shows that peroxide levels in the group of malnourished mice given placebo (P1) 

were higher than other groups. Kruskal wallis statistical test results showed that there were 

significant differences in peroxide levels between groups (p = 0.000). Mann-Whitney further 

tests showed there were differences between each group. This proves that in the condition of 

malnutrition there is an increase in the peroxide level and after giving the extract of the earth 

peg is seen a decrease in peroxide. The administration of EPB  15 mg / kgBW dose showed a 

greater decrease than the 7.5 mg / kgBW dose. 

Brain catalase activity in malnourished mice given a placebo appeared to be very low 

compared to other groups (Figure 3). EPB extract can increase catalase activity, at a dose of 

15 mg / kgBW the increase is higher than the dose of 7.5 mg / kgBW. Anova test proves 

there are significant differences between groups (0,000). The LSD difference test showed that 

there were differences between KN and P1, P2 and P3, P1 with P3 and P2 with P3, while 

there were no differences between P1 and P2 (p = 0.169). 

Malondialdehyde (MDA) is a product of the lipid peroxidation reaction. Figure 4 shows that 

MDA levels in the malnutrition group given placebo (P1) were higher than in the normal 

group. Provision of extract of pasak bumi with a dose of 7.5 mg / kgBW can significantly 

reduce MDA levels. At a dose of 15 mg / kgBW MDA levels appear to be lower than a dose 

of 7.5 mg / kgBW. The Kruskal wallis test proved a significant difference between the groups 

(p = 0,000). Mann-Whitney different test showed that there were differences between the KN 



and P1 and P2 groups, the P1 and P2 and P3 groups, the P2 and P3 groups, whereas in the 

KN group there was no difference with P3 (p = 0.557). This means that MDA levels in 

malnourished mice given EPB at a dose of 15 mg / kgBW are almost the same as MDA levels 

in normal mice. 

Spatial memory 

Spatial memory measurements were carried out using the Morris Water Maze method, the 

results are presented in Figure 5. 

The results of the test probes in Figure 5 show that the length of time in the D quadrant spent 

by the malnutrition group given PB extracts of 15 mg / kgBW is a maximum of  37.2 seconds 

compared to other groups. The longer the rat is in the quadrant, the better its spatial memory. 

This shows that the spatial memory of rats in this group has a better tendency than other rats, 

although the ANOVA statistical test showed no significant difference between the treatment 

groups (p = 0.524). 

 

 

 

 

 

 

 

 

 

 

 

 

 



DISCUSSION 

Protein malnutrition gets special attention because protein is one of the important substances 

that contain amino acids to synthesize structural and functional proteins (enzymes, 

neuropeptides, and neurotransmitters). Protein deficiency in early life can reduce enzyme 

activity, resulting in the disruption and synthesis of protein structures. This results in the 

incorporation of lipids with cell membranes including disrupted neuron cells. An imperfectly 

formed neuron membrane can disrupt neuronal circuits and cause a decrease in the quality of 

learning [15, 16]. 

The central nervous system is very vulnerable to damage due to oxidative stress due to its 

high metabolic activity, the brain requires large amounts of molecular oxygen, which is then 

followed by the formation of high levels of free radicals. The brain also contains 

polyunsaturated fatty acids that are very easily oxidized [17]. In addition, the total antioxidant 

capacity of the central nervous system is relatively small [5]. Increased oxidative stress may 

also be the result of adverse effects calorie deficiency and micronutrient intake [18]. 

In this study it was proven that mice that were malnourished and only given a placebo 

showed an increase in brain oxidative stress where the enzymatic antioxidant activity was 

lower than that of oxidants. SOD and catalase activity was lower than in the normal group, 

while peroxide and MDA levels were higher than in normal mice. Under normal 

circumstances, the brain is protected from damage by free radicals by a balance between 

peroxidants and antioxidant mechanisms, including antioxidant enzymes and chemical free 

radical scavengers. This balance appears to be impaired in protein energy malnutrition 

(MEP). Many clinical and pathological manifestations of MEP are thought to result from an 

imbalance between free radical defense and free radical production. Pathological features in 

protein deficiency include shrinking brain size and increased lipid peroxidation in the brain 

[19].  

SOD is an antioxidant that is widely available in the brain and plays an important role in 

preventing brain damage due to oxidative damage [20]. In protein malnutrition there is a 

decrease in SOD levels [21]. The findings in this study indicate that the pasak bumi 

(Eurycoma longifolia Jack.) increase SOD levels. Likewise with MDA, pasak bumi extract 

reduces MDA levels in rat brain. This is thought to be the presence of bioactives contained in 

the earth's peg, including phenols, alkaloids, flavonoids and glycosids [22]. 



Protein restriction early in life causes a decrease in neural progenitors in the hippocampus. 

This results in decreased recognition of objects as adults [23]. Decreased recognition of this 

object will cause a decrease in spatial memory. In the study of Wang and Xu [24], it was 

found that mice with protein malnutrition since the womb had lighter brain weight compared 

to controls, the total protein level in the hippocampus was significantly lower, the 

hippocampal BDNF content was lower, the MWM test showed learning ability and memory 

is interrupted too. These results indicate that protein malnutrition affects spatial navigation of 

experimental animals, which is caused by low BDNF concentrations in the hippocampus. 

In protein malnutrition, there is also a decrease in volume in the dentinal gyrus and also the 

CA1 hippocampus. The decrease occurred up to 66%. The presence of lesions in the gyrus 

dentatus and CA1 hippocampus triggers a decline in task acquisition with short-term memory 

delays and impaired working memory performance. Working memory is the ability to store 

and manipulate mnemonic information to guide the journey (map) of his behavior including 

spatial memory[25]. 

In this study, the group given 15 mg / kg body weight showed a tendency to have better 

spatial memory compared to the control group and malnutrition given placebo, although not 

statistically significantly different. Previous studies have shown E. longifolia also improves 

cognition in normal 4 week old mice [26]. In this study the tendency to increase spatial 

memory is thought to be through oxidative mechanisms. This is evident from the reduction in 

oxidative stress in the brain which is characterized by an increase in the activity of SOD 

enzymes, catalase and a decrease in peroxide and MDA. Oxidative stress occurs when there 

is an imbalance between reactive oxygen species (ROS), consisting of superoxide, hydrogen 

peroxide, and hydroxyl radicals, with inadequate oxidative defenses, including superoxide 

dismutase (SOD), catalase (CAT), and peroxidase (POX) ) [19]. 

Excessive formation of ROS causes neuronal cell damage and induces death through the 

apoptotic and necrotic pathways. Previous research has shown that there is a link between 

oxidative stress and mitochondrial dysfunction and the development of cell death in various 

neurological disorders. Mitochondrial dysfunction includes bioenergetic failure and increased 

cytosolic calcium, oxidative stress, mitochondrial permeability transition pore opening, and 

release of key proteins into cells triggering cell death. Oxidative stress enzymes induce 

various cellular problems that can trigger mitochondrial dysfunction and accumulation of 

ROS / RNS not only contribute to macromolecular lesions such as lipids, proteins and DNA 



but also affect bioenergetics, glutamate excitotoxicity, and DNA, by inducing apoptotic 

signals [27]. 

Increases in free radicals or reactive oxygen species must be balanced with increased 

enzymatic antioxidant synthesis. However, this is often not enough to overcome only with 

endogenous antioxidants, so exogenous antioxidants are needed. The inadequate defense of 

endogenous antioxidants in the brain can be overcome by administering exogenous 

antioxidants, so that the balance of reactive oxygen species and antioxidants can be formed 

again [4, 5].  

Pasak Bumi used in this research contains 8.73% saponin active compound, 14.47% alkaloid, 

21.5 mg / mL flavonoid, 42.28 mg / mL steroid, 244.3 mg / mL terpenoid and 2.33 tannin mg 

/ mL. Flavonoid compounds have been known to have strong antioxidant potential. Flavonoid 

compounds in some plants have also been shown to be potential antioxidants by suppressing 

the formation of free radicals by inhibiting enzymes or by metal ionic chelating involved in 

the production of free radicals and through reducing free radicals [10]. 

 

 

 

 

 

 

 

 

 

 

 

 



CONCLUSION 

According the data, we concluded that the administration of EPB 15 mg/kgBW  in 

malnourished rats was able to improve the oxidative stress condition of the brain and tended 

to improve the spatial memory of mice compared to the EPB dose of 7.5 mg/kgBW.  
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Figure 1. Superoxide dismutase (SOD) activity of Rattus norvegicus brain after 

administration of  Eurycoma longifolia Jack. extract ethanol 70%  (KN= normal + placebo; 

P1= malnutrition + placebo; P2= malnutrition + EPB 7,5 mg/kgBW; P3 = malntrition + EPB 

15 mg/kgBW; p=0.000. Different letters indicate differences) 

 

 

Figure 2. Peroxide level of Rattus norvegicus brain after administration of Eurycoma 

longifolia Jack. extract ethanol 70% (KN= normal + placebo; P1= malnutrition + placebo; 

P2= malnutrition + EPB 7,5 mg/kgBW; P3 = malntrition + EPB 15 mg/kgBW; p=0.000. 

Different letters indicate differences) 
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Figure 3. Catalase activity of Rattus norvegicus brain after administration of Eurycoma 

longifolia Jack. extract ethanol 70% (KN= normal + placebo; P1= malnutrition + placebo; 

P2= malnutrition + EPB 7,5 mg/kgBW; P3 = malntrition + EPB 15 mg/kgBW; p=0.000. 

Different letters indicate differences) 

 

 

Figure 4. MDA level of Rattus norvegicus brain after administration of Eurycoma longifolia 

Jack. extract ethanol 70% (KN= normal + placebo; P1= malnutrition + placebo; P2= 

malnutrition + EPB 7,5 mg/kgBW; P3 = malntrition + EPB 15 mg/kgBW; p=0.000. Different 

letters indicate differences) 
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Figure 5.  Spatial memory of Rattus norvegicus brain after administration of Eurycoma 

longifolia Jack. extract ethanol 70% (KN= normal + placebo; P1= malnutrition + placebo; 

P2= malnutrition + EPB 7,5 mg/kgBW; P3 = malntrition + EPB 15 mg/kgBW; p=0.524) 
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Abstract 

 

Malnutrition is one of serious problems in Indonesia.  South Kalimantan was the sixth 

province that had toddler’s weight below national mean in Indonesia.  Malnutrition in protein 

deficiency disturbs antioxidant enzyme formation.  It causes oxidative stress.  Eurycoma 

longifolia is an endemic plant in South Kalimantan that has antioxidant potenty to reduce 

oxidative stress in malnutrition.  This research goal was to analyze the potenty of Eurycoma 

longifolia to reduce oxidative stress in malnutrition Rattus novergicus.  Research design was 

post test only with control group design.  It consisted of 4 groups: normal control, positive 

control (malnutrition with placebo), treatment 1 (malnutrition with Eurycoma longifolia 

extract 7,5 mg/kgBB), and treatment 2 (malnutrition with Eurycoma longifolia extract 15 

mg/kgBB).  Oxidative stress variables were serum H2O2, superokside dismutase (SOD) 

activity, katalase activity, and MDA level. Data analyzes used Anova test with 95% 

significancy level if data was in normal distribution.  Results of research were significant 

differences of serum H2O2 (p value=0.000), SOD activity (p value=0.000), katalase activity (p 

value=0.000), and MDA level (p value=0.000) between 4 groups.  The conclusion was Pasak 

Bumi (Eurycoma longifolia.Jack) had potency to decrease oxidative stress in malnutrition 

Rattus novergicus. 
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