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  KEMENTERIAN PENDIDIKAN DAN KEBUDAYAAN 
UNIVERSITAS AIRLANGGA 

Kampus C Mulyorejo Surabaya 60115 Telp. (031) 5914042, 5914043, Fax (031) 5981841 
Website : http://www.unair.ac.id; e-mail : rektor@unair.ac.id 

SALINAN 
KEPUTUSAN 

REKTOR UNIVERSITAS AIRLANGGA 
NOMOR 428/UN3/2020 

   
TENTANG 

 
PELAKSANAAN PENELITIAN PENDANAAN DIREKTORAT RISET DAN 

PENGABDIAN MASYARAKAT KEMENTERIAN RISET DAN 
TEKNOLOGI/BADAN RISET DAN INOVASI NASIONAL  

DI UNIVERSITAS AIRLANGGA TAHUN ANGGARAN 2020 
 
 

REKTOR  UNIVERSITAS AIRLANGGA, 
 
Menimbang :   a.  bahwa dalam rangka pelaksanaan penelitian sebagai 

salah satu wujud dari Tri Dharma Perguruan Tinggi, maka 
perlu menetapkan para peneliti dan judul penelitian 
dimaksud; 

 
b. bahwa sesuai hasil seleksi proposal penelitian yang 

didanai melalui Direktorat Riset dan Pengabdian 
Masyarakat (DRPM) Kementerian Riset dan 
Teknologi/Badan Riset dan Inovasi Nasional Tahun 2020, 
maka perlu menetapkan para peneliti dan judul 
penelitian; 
 

c. bahwa berdasarkan pertimbangan sebagaimana dimaksud 
pada huruf a dan huruf b, perlu menetapkan Keputusan 
Rektor tentang Pelaksanaan Penelitian Pendanaan 
Direktorat Riset dan Pengabdian Masyarakat Kementerian 
Riset dan Teknologi/Badan Riset dan Inovasi Nasional di 
Universitas Airlangga Tahun Anggaran 2020; 

 
Mengingat    :  1.  Undang-Undang Nomor 20 Tahun 2003 tentang Sistem 

Pendidikan Nasional (Lembaran Negara Republik 
Indonesia Tahun 2003 Nomor 78, Tambahan Lembaran 
Negara Nomor 4301); 

2. Undang – Undang Nomor 12 Tahun 2012 tentang 
Pendidikan Tinggi (Lembaran Negara Republik Indonesia 
Tahun 2012 Nomor 158, Tambahan Lembaran Negara 
Tahun 2012 Nomor 5336); 

3. Peraturan Pemerintah Republik Indonesia Nomor 57 
Tahun 1954 tentang Pendirian Universitas Airlangga di 
Surabaya sebagaimana telah diubah dengan Peraturan 
Pemerintah Nomor 3 Tahun 1955 tentang Pengubahan 
Peraturan Pemerintah Nomor 57 Tahun 1954. (Lembaran 
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Negara Republik Indonesia Tahun 1954 Nomor 99 
Tambahan Lembaran Negara Nomor 695 juncto Lembaran 
Negara Republik Indonesia Tahun 1955 Nomor 4 
Tambahan Lembaran Negara Nomor 748); 

4. Peraturan Pemerintah Nomor 37 Tahun 2009 tentang 
Dosen (Lembaran Negara Republik Indonesia Tahun 2009 
Nomor 76, Tambahan Lembaran Negara Republik 
Indonesia Nomor 5007); 

5. Peraturan Pemerintah Nomor 4 Tahun 2014 tentang 
Penyelenggaraan Pendidikan Tinggi dan Pengelolaan 
Perguruan Tinggi (Lembaran Negara Republik Indonesia 
Tahun 2014 Nomor 16, Tambahan Lembaran Negara 
Nomor 5500); 

6. Peraturan Pemerintah Nomor 30 Tahun 2014 tentang 
Statuta Universitas Airlangga (Lembaran Negara Republik 
Indonesia Tahun 2014 Nomor 100, Tambahan Lembaran 
Negara Nomor 5535); 

7. Peraturan Pemerintah Nomor 8 Tahun 2020 tentang 
Perubahan Atas Peraturan Pemerintah Nomor 26 Tahun 
2015 tentang Bentuk dan Mekanisme Pendanaan 
Perguruan Tinggi Negeri Badan Hukum (Lembaran Negara 
Republik Indonesia Tahun 2020 Nomor 28, Tambahan 
Lembaran Negara Republik Indonesia Nomor 6461); 

8. Keputusan Majelis Wali Amanat Universitas Airlangga 
Nomor 1032/UN3.MWA/K/2015 tentang Pengangkatan 
Rektor Universitas Airlangga Periode 2015-2020; 

9. Peraturan Rektor Universitas Airlangga Nomor 42 Tahun 
2016 tentang Organisasi dan Tata Kerja Universitas 
Airlangga sebagaimana telah diubah dengan Peraturan 
Rektor Nomor 39 Tahun 2017; 

10. Peraturan Rektor Universitas Airlangga Nomor 3 Tahun 
2019 tentang Perubahan Kedua Atas Peraturan Rektor 
Nomor 27 Tahun 2018 tentang Pedoman Pendidikan 
Universitas Airlangga;Keputusan Rektor Universitas 
Airlangga Nomor 1280/UN3/2015 tentang Pembentukan 
Lembaga Penelitian dan Inovasi; 

11. Keputusan Rektor Universitas Airlangga Nomor 
1285/UN3/2015 tentang Pengangkatan Ketua pada 
Lembaga dan Kepala Perpustakaan di Lingkungan 
Universitas Airlangga; 

12. Keputusan Kuasa Pengguna Anggaran Deputi Bidang 
Penguatan Riset dan Pengembangan Kementerian Riset 
dan Teknologi/ Badan Riset dan Inovasi Nasional Nomor 
16/E1/KPT/2020 tentang Penetapan Pendanaan 
Penelitian di Perguruan Tinggi Negeri Badan Hukum 
Tahun Anggaran 2020; 

13. Keputusan Kuasa Pengguna Anggaran Deputi Bidang 
Penguatan Riset dan Pengembangan Kementerian Riset 
dan Teknologi/ Badan Riset dan Inovasi Nasional Nomor 
16/E1/KPT/2020 tentang Penetapan Pendanaan 
Penelitian di Perguruan Tinggi Negeri Badan Hukum 
Tahun Anggaran 2020; 
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14. Amandemen Kontrak Penelitian Tahun Anggaran 2020 
Nomor 4/AMD/E1/KP.PTNBH/2020 antara Deputi Bidang 
Penguatan Riset dan Pengembangan Kementerian Riset 
dan Teknologi/ Badan Riset dan Inovasi Nasional dengan 
Rektor Universitas Airlangga; 
 

Memperhatikan : Surat Ketua Lembaga Penelitian dan Inovasi Universitas 
Airlangga Nomor 663/UN3.14/PT/2020, Tanggal 22 Mei 
2020, perihal Permohonan Keputusan Rektor tentang 
Pelaksanaan Penelitian Pendanaan Direktorat Riset dan 
Pengabdian Masyarakat di Universitas Airlangga Tahun 
Anggaran 2020. 

 
MEMUTUSKAN : 

 
Menetapkan :  KEPUTUSAN REKTOR TENTANG PELAKSANAAN 

PENELITIAN PENDANAAN DIREKTORAT RISET DAN 
PENGABDIAN MASYARAKAT KEMENTERIAN RISET 
DAN TEKNOLOGI/BADAN RISET DAN INOVASI 
NASIONAL DI UNIVERSITAS AIRLANGGA TAHUN 
ANGGARAN 2020. 

 
KESATU : Menetapkan Hasil Seleksi Proposal Penelitian Direktorat 

Riset dan Pengabdian Masyarakat Kementerian Riset dan 
Teknologi/Badan Riset dan Inovasi Nasional Kementerian 
Riset dan Teknologi/Badan Riset dan Inovasi Nasional di 
Universitas Airlangga Tahun Anggaran 2020. 

KEDUA :  Penerima Penelitian Direktorat Riset dan Pengabdian 
Masyarakat Kementerian Riset dan Teknologi/Badan Riset 
dan Inovasi Nasional di Universitas Airlangga Tahun 
Anggaran 2020 sebanyak 366 (tiga ratus enam puluh 
enam) judul, dengan susunan nama tim peneliti 
sebagaimana tercantum dalam Lampiran yang merupakan 
bagian tidak terpisahkan dari Keputusan Rektor ini. 

KETIGA :  Biaya untuk pelaksanaan kegiatan penelitian 
sebagaimana dimaksud pada diktum KEDUA adalah 
sebesar Rp. 34.204.926.400,00 (tiga puluh empat milyar 
dua ratus empat juta sembilan ratus dua puluh enam 
ribu empat ratus rupiah). 

KEEMPAT : Dalam melaksanakan tugasnya, penerima penelitian 
sebagaimana dimaksud pada diktum KEDUA, bekerja 
secara jujur dan transparan dengan berpedoman pada 
peraturan dan ketentuan-ketentuan yang berlaku, serta 
bertanggungjawab kepada Rektor melalui Ketua Lembaga 
Penelitian dan Inovasi Universitas Airlangga. 

KELIMA : Jangka waktu pelaksanaan penelitian sebagaimana 
dimaksud pada diktum KESATU adalah selama 15 Mei 
2020 sampai dengan 10 Desember 2020. 
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KEENAM : Biaya pelaksanaan Keputusan ini dibebankan pada DIPA 
Deputi Riset dan Pengembangan Kementerian Riset dan 
Teknologi/BRIN. 

KETUJUH : Apabila di kemudian hari ditemukan data yang tidak 
sesuai dengan fakta maka status penelitian yang 
bersangkutan dinyatakan gugur. 

KEDELAPAN : Keputusan ini mulai berlaku pada tanggal ditetapkan dan 
memiliki daya laku surut sejak 15 Mei 2020. 

 
     
   Ditetapkan di Surabaya 
   pada tanggal 26 Mei 2020 
 
   REKTOR, 
 
   TTD 
   
    
   MOHAMMAD NASIH 
   NIP 196508061992031002 

 
 
 
 
 
 
 
 

Salinan sesuai dengan aslinya 
Sekretaris Universitas, 
 
 
 
 
KOKO SRIMULYO 
NIP. 196602281990021001 

Salinan disampaikan Yth : 
1. Pimpinan Unit Kerja di Lingkungan Unair 
2. Yang bersangkutan 



                         DI UNIVERSITAS AIRLANGGA TAHUN ANGGARAN 2020

NO TIM PENELITI NIDN FAKULTAS SKEMA 
PENELITIAN JUDUL PENELITIAN LUARAN WAJIB LUARAN TAMBAHAN STATUS  NOMINAL 

1 1.  Dr. Ahmad Yudianto, dr., 
Sp.FM(K), S.H., M.Kes.
2. Dr. Masniari Novita, drg., 
M.Kes.
3. Ariyanto Wibowo, dr. 

8888130017

0025116803
011318106302

FK Penelitian Tesis 
Magister (PTM)

ANALISIS KERUSAKAN DNA INTI EFEK PAPARAN 
SUHU EKSTRIM TINGGI DALAM PROSES 
PEMERIKSAAN IDENTIFIKASI FORENSIK 

Artikel di Jurnal 
Nasional Terakreditasi 
Peringkat 1-3: Accepted

- Baru 38.250.000Rp           

2 1.  Dr. Ahmad Yudianto, dr., 
Sp.FM(K), S.H., M.Kes.
2. Prof. Dr. Mieke Sylvia 
Margaretta Amiatun Ruth, drg., 
MS., Sp.OF(K).
3. Ma'rifatul Ula,dr

8888130017

0015035103

011718106302

FK Penelitian Tesis 
Magister (PTM)

ESTIMASI UMUR MANUSIA MELALUI SAMPEL 
BITE MARK DENGAN METODE  ANALISA 
METILASI DNA DALAM PROSES IDENTIFIKASI 
FORENSIK

Artikel di Jurnal 
Nasional Terakreditasi 
Peringkat 1-3: Accepted

- Baru 38.250.000Rp           

3 1.  Dr. Ahmad Yudianto, dr., 
Sp.FM(K), S.H., M.Kes.
2. Dr. Agung Sosiawan, drg., 
M.Kes.
3. Reni Sumino, dr.

8888130017

0011127110
011718106301

FK Penelitian Tesis 
Magister (PTM)

KINDSHIP ANALYSIS  SEBAGAI SALAH SATU 
TEKNIK  PATERNITY TEST DALAM IDENTIFIKASI 
PERSONAL

Artikel di Jurnal
Internasional Terindeks 
di
Pengindeks Bereputasi: 
Accepted

- Baru 38.250.000Rp           

4 1. Andriati, dr., SpKFR
2. Dr. Yayan Sakti Suryandaru, 
S.Sos., M.Si.
3. Nanang Haryono, S.IP., M.Si.

0004016106
0002107002

0722097901

FK Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

Pengembangan Model Kapasitas Institusi 
Pelayanan Kesehatan Era Reformasi Birokrasi 
Untuk Meningkatkan Pelayanan Kesehatan di 
Rumah Sakit Umum Daerah

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Buku Hasil Penelitian: Sudah 
Terbit

Lanjutan 110.022.000Rp         

5 1. Prof. Dr. Rr. Aryati, dr., MS., 
Sp.PK(K)
2. Dr. Bambang Purwanto, dr., 
M.Kes.
3. Indri Ngesti Rahayu, dr., M.Kes.

0015086304

0028088001
0718077601

FK Penelitian Disertasi 
Doktor (PDD)

Pola Modified Alternate Day Fasting (Puasa Daud) 
dalam Proteksi Kerentanan terhadap Risiko 
Aterosklerosis

Artikel di Jurnal 
Internasional Terindeks 
di Pengindeks 
Bereputasi: Accepted

Artikel di Jurnal Nasional 
Terakreditasi Peringkat 1-3: 
Accepted

Baru 59.600.000Rp           

6 1. Prof. Dr. Rr. Aryati, dr., MS., 
Sp.PK(K)
2. Dr. Puspa Wardhani, dr., 
Sp.PK(K)

0015086304

0025027506

FK Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

ANALISIS PERBANDINGAN BERBAGAI RAPID 
TEST MALARIA UNTUK DIAGNOSIS MALARIA 
DENGAN BAKU EMAS POLYMERASE CHAIN 
REACTION

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

- Lanjutan 140.028.000Rp         

7 1. Dr. Bambang Purwanto, dr., 
M.Kes.
2. Dr. Sulistiawati, dr., M.Kes.
3. Deni Purwani, S.Or.

0028088001

0028026503
-

FK Penelitian Tesis 
Magister (PTM)

Perbandingan Kadar Ferritin, Hemoglobin dan 
Hepcidin pada Atlet Puslatda Jawa Timur yang 
Mengalami Anemia Defisiensi Besi

Artikel di Jurnal 
Nasional Terakreditasi 
Peringkat 1-3: Accepted

Buku Referensi: Terbit ber 
ISBN

Baru 38.250.000Rp           

8 1. Prof. Dr. Budi Susetyo Pikir, 
dr., Sp.PD., Sp.JP(K)
2. Andrianto, dr., Sp.JP(K)
3. Dr. I Gde Rurus Suryawan, dr., 
Sp.JP(K)

0008084905

8877700016
8816820016

FK Penelitian Dasar 
(PD)

PENGARUH PEMBERIAN MIKRO RNA miR-1 DAN 
miR-133a TERHADAP EKSPRESI HDAC4, MEF2 
DAN SRFBP1 DALAM PROSES INDUKSI 
TRANSDIFERENSIASI SEL CD34+ DARAH 
PERIFER MENJADI KARDIOMIOSIT 

Tiga (3) Artikel pada
Conference/Seminar
Internasional di 
Pengindeks
Bereputasi: Terbit dalam 
Prosiding

Book Chapter: Terbit ber ISBN Baru 135.027.000Rp         

9 1. Prof. Dr. Cita Rosita Sigit 
Prakoeswa, dr., SpKK(K)
2. Prof. Dr. Drs. Djoko Agus 
Purwanto, Apt., M.Si.
3. Damayanti, dr., SpKK

8865610016

0008055906

0028048205

FK Penelitian Disertasi 
Doktor (PDD)

Pengaruh Epigallocatechin gallate (EGCG) Topikal 
terhadap Ekspresi TGFβ-2, MMP-1, SOD2, 
Collagen type I, serta Jumlah Kolagen pada 
Pencegahan Photoaging

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Disertasi: Draft Lanjutan 59.600.000Rp           

10 1. Dr. Damayanti Tinduh, dr., 
Sp.KFR-K
2. Dr. Sri Mardjiati Meiwulan, dr., 
Sp.KFR-K
3. Ditaruni Asrina Utami, dr., 
Sp.KFR.

8889900016

8871010016

0017048306

FK Penelitian Terapan 
Unggulan Perguruan 
Tinggi (PTUPT)

Peran Intervensi Fisik pada Parameter Kebugaran 
Fisik dan Kualitas Hidup Penderita Diabetes 
Mellitus Tipe 2

Dokumen Pendaftaran 
Paten
Proses: Terbit Nomor 
Pendaftaran
Paten

- Baru 140.028.000Rp         

TENTANG        : PELAKSANAAN PENELITIAN PENDANAAN DIREKTORAT RISET DAN PENGABDIAN MASYARAKAT KEMENTERIAN RISET DAN TEKNOLOGI/BADAN RISET 

LAMPIRAN KEPUTUSAN REKTOR
NOMOR           : 428/UN3/2020, TANGGAL 26 MEI 2020



NO TIM PENELITI NIDN FAKULTAS SKEMA 
PENELITIAN JUDUL PENELITIAN LUARAN WAJIB LUARAN TAMBAHAN STATUS  NOMINAL 

116 1. Dr. Erina Sudaryati, MS., Ak.
2. Silfia Herlina, S.A.
3. Fania Masna Reraja, S.A.

0028026104

041814253034
041814253013

FEB Penelitian Tesis 
Magister (PTM)

Pengaruh Kompetensi, Religiusitas, dan 
Sensitivitas Etis Terhadap Whistleblowing Melalui 
Ethical Judgment

Artikel di Jurnal 
Nasional Terakreditasi 
Peringkat 1-3: Accepted

Artikel pada 
Conference/Seminar 
Internasional di Pengindeks 
Bereputasi: Terbit dalam 
Prosiding

Baru 37.150.000Rp           

117 1. Dr. Erina Sudaryati, MS., Ak.
2.  Dr. Heru Tjaraka, S.E., M.Si., 
Ak., BKP., CA
3. Muhammad Wisnu 
Girindratama, S.A., M.A.

0028026104

0027096704

-

FEB Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

Dimensi CSR dan Kinerja Keuangan: Peran 
Moderasi Kapasitas Dukungan Stakeholder  

Artikel di Jurnal 
Internasional Terindeks 
di Pengindeks 
Bereputasi: Accepted

Artikel di Jurnal Nasional 
terakreditasi peringkat 1-3: 
Accepted

Baru 69.590.000Rp           

118 1. Dr. Fitri Ismiyanti, S.E., M.Si.
2. Dr. Putu Anom Mahadwartha, 
S.E., M.M.

0023097607

0723127302

FEB Penelitian Terapan 
Unggulan Perguruan 
Tinggi (PTUPT)

PENGEMBANGAN SISTEM APLIKASI TERPADU 
UNTUK MENDUKUNG USAHA MIKRO, KECIL 
DAN MENENGAH (UMKM) DALAM PROGRAM 
KREDIT USAHA RAKYAT (KUR)

Dokumentasi Hasil Uji 
Coba Produk: Ada/ 
Tersedia

- Lanjutan 120.024.000Rp         

119 1. Dr. Hamidah, M.Si., Ak.
2. Mochammad Nurul

0024076403
-

FEB Penelitian Tesis 
Magister (PTM)

KEPUTUSAN INVESTASI WIRAUSAHAWAN 
BERDASARKAN MENTAL ACCOUNTING DAN 
GENDER

Artikel di Jurnal 
Nasional Terakreditasi 
Peringkat 1-3: Accepted

- Baru 37.150.000Rp           

120 1. Dr. Hamidah, M.Si., Ak.
2. Gemeltree Ardiatus Subekti

0024076403
-

FEB Penelitian Tesis 
Magister (PTM)

MAQASID SYARIAH INDEX: SEBUAH IJTIHAD 
MENCAPAI ‘MUARA’ RIDO-NYA

Artikel di Jurnal 
Nasional Terakreditasi 
Peringkat 1-3: Accepted

- Baru 37.150.000Rp           

121 1. Dr. Hamidah, M.Si., Ak.
2. Dr. Zahroh Naimah, M.Si., Ak.

0024076403
0010046608

FEB Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

Penjaminan Laporan Keberlanjutan dan Ukuran 
Perusahaan Pemberi Jaminan (akuntan publik) 
Sebagai Pemoderasi Pengaruh  Pengungkapan 
Laporan Keberlanjutan pada Biaya Modal   
Perusahaan 

Artikel di Jurnal 
Internasional Terindeks 
di Pengindeks 
Bereputasi: Accepted

- Baru 82.287.000Rp           

122 1. Iman Harymawan, S.E., MBA., 
Ph.D.
2. Tubagus Algan Roiston, S.A.

0020048403

-

FEB Penelitian Tesis 
Magister (PTM)

Political Connection and Readability Score of 
MD&A Report

Artikel pada 
Conference/Seminar
Internasional di 
Pengindeks
Bereputasi: Terbit dalam 
Prosiding

- Baru 37.150.000Rp           

123 1. Iman Harymawan, S.E., MBA., 
Ph.D.
2. Prof. Dr. Mohammad Nasih, 
S.E., M.T., Ak., CMA.
3. Onong Junus, S.E., M.M.

0020048403

0006086503

-

FEB Penelitian Disertasi 
Doktor (PDD)

Keberadaaan Komisaris Dan Direksi Independen 
Yang Memilki Koneksi Politik terhadap Kinerja 
Perusahaan

Artikel di Jurnal 
Internasional Terindeks 
di Pengindeks 
Bereputasi: Accepted

Artikel pada 
Conference/Seminar 
Internasional di Pengindeks 
Bereputasi: Terbit dalam 
Prosiding

Baru 54.000.000Rp           

124 1. Iman Harymawan, S.E., MBA., 
Ph.D.
2. Eka Sari Ayuningtyas, S.A.

0020048403

-

FEB Penelitian Tesis 
Magister (PTM)

Risk-Contained Tone, Corporate Governance and 
Firm Perfomance

Artikel pada 
Conference/Seminar
Internasional di 
Pengindeks
Bereputasi: Terbit dalam 
Prosiding

- Baru 37.150.000Rp           

125 1. Iman Harymawan, S.E., MBA., 
Ph.D.
2. Wulandari Fitri Ekasari, 
S.Akun., M.Sc.
3. Diarany Sucahyati, S.A.

0020048403

0007058901

-

FEB Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

Koneksi Politik dan Komite Manajemen Risiko di 
Perusahaan Keluarga: Bagaimana pengaruhnya 
terhadap Biaya Audit? Studi Empiris di Indonesia

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Keikutsertaan dalam Seminar 
Internasional: Sudah 
Dilaksanakan; Visiting 
Lecturer Internasional: Sudah 
Dilaksanakan

Lanjutan 110.022.000Rp         

126 1. Iman Harymawan, S.E., MBA., 
Ph.D.
2. Amalia Rizki, S.E., M.Si., Ak.
3. Amalia Kusuma Dewi, S.A.

0020048403

0012047602
-

FEB Penelitian Dasar 
(PD)

Uncovering Family Firms: Managerial Short-
Termism and Political Connections

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Keikutsertaan dalam Seminar 
Internasional; Sudah 
dilaksanakan; Visiting 
Lecturer Internasional: Sudah 
Dilaksanakan

Lanjutan 115.023.000Rp         



NO TIM PENELITI NIDN FAKULTAS SKEMA 
PENELITIAN JUDUL PENELITIAN LUARAN WAJIB LUARAN TAMBAHAN STATUS  NOMINAL 

147 1. Dr. Sri Hartini, S.E., M.Si.
2. Dr. Masmira Kurniawati, S.E., 
M.Si.
3. Jovi Sulistiawan, S.E., MSM.

0025106502
0025037507

0002128701

FEB Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

WHITE OCEAN MIXED  STRATEGY : INOVASI 
STRATEGI BISNIS UNTUK KEUNGGULAN 
BERSAING PADA PASAR GLOBAL 

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published; Prosiding dalam 
Pertemuan Ilmiah 
Internasional: Sudah Terbit/ 
Sudah Dilaksanakan

Lanjutan 113.342.600Rp         

148 1. Dr. Sri Herianingrum, S.E., 
M.Si.
2. Dr. Irham Zaki, S.Ag., MEI.
3. Dina Fitrisia Septiarini, S.E., 
M.M.

0007026907

0701087503
0719097702

FEB Penelitian Terapan 
Unggulan Perguruan 
Tinggi (PTUPT)

MODEL PENGENTASAN/PENGURANGAN 
KEMISKINAN OLEH BAITUL MAAL WA-TAMWIL 
(BMT) DI JAWA TIMUR

Dokumentasi Hasil Uji 
Coba Produk: Ada/ 
Tersedia

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Lanjutan 62.810.000Rp           

149 1. Prof. Dr. Tanti Handriana, 
S.E., M.Si.
2. Dr. Praptini Yulianti, S.E., M.Si.

0018056905

0019075806

FEB Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

PERILAKU PEMBELIAN GENARASI MILENIAL 
PADA PRODUK KOSMETIK HALAL

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Prosiding dalam Pertemuan 
Ilmiah Internasional: Sudah 
Terbit/ Sudah Dilaksanakan

Lanjutan 104.020.800Rp         

150 1. Dr. Tika Widiastuti, S.E., 
M.Si.
2. Ilmiawan Auwalin, S.E., 
M.App.Ec., Ph.D.
3. Lina Nugraha Rani, S.E., M.SEI.

0730128301

0018097708

0010078208

FEB Penelitian Terapan 
Unggulan Perguruan 
Tinggi (PTUPT)

EVALUASI DAMPAK ZAKAT PRODUKTIF 
TERHADAP KESEJAHTERAAN RUMAH TANGGA 
MUSTAHIQ DENGAN MENGGUNAKAN METODE 
RANDOMIZED CONTROLLED TRIAL

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Prosiding dalam Pertemuan 
Ilmiah Internasional: Sudah 
Terbit/ Sudah Dilaksanakan; 
Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Lanjutan 100.020.000Rp         

151 1. Dr. Wasiaturrahma, S.E., M.Si.
2. Shochrul Rohmatul Ajija, S.E., 
M.Ec.

0019046802

0025058603

FEB Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

EKSISTENSI FINTECH DAN LEMBAGA 
KEUANGAN MIKRO DI INDONESIA

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Teknologi Tepat Guna: 
Penerapan; Publikasi Ilmiah 
Jurnal Nasional Terakreditasi: 
Submitted

Lanjutan 89.710.000Rp           

152 1. Prof. Dr. Drs. Achmad Fuad, 
Apt., MS.
2. Myrna Adianti, S.Si., M.Kes., 
Ph.D.
3. Dr. Aty Widyawaruyanti, Apt., 
M.Si.

0012125214

0001038207

0026046210

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

PENENTUAN BAHAN AKTIF ANTI AMUBA DARI 
EKSTRAK  DIKLOROMETANA Cratoxylum 
sumatranum 

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

- Lanjutan 134.526.900Rp         

153 1. Andang Miatmoko, S.Farm., 
Apt., M.Pharm.Sc., Ph.D.
2. Dr. Dra. Retno Sari, M.Sc., Apt.
3. Dra. Esti Hendradi, M.Si., Ph.D.

0002108503

0008106303

0014115703

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

Hantaran Niosom Asam Ursolat dengan Modifikasi 
Kitosan Guna Kemoterapi Oral

Artikel di Jurnal
Internasional Terindeks 
di
Pengindeks Bereputasi: 
Accepted

- Baru 130.026.000Rp         

154 1. Dr. Aniek Setiya Budiatin, 
M.Si., Apt.
2. Dra. Toetik Aryani, M.Si., Apt.
3. Samirah, S.Si., Sp.FRS., Apt.

0012125911

0011046107

0020048001

FF Penelitian Terapan 
Unggulan Perguruan 
Tinggi (PTUPT)

3D Printing Biodegradabel Screw Berbasis PLA 
Berpengisi Bovin Hidroksiapatit –Gelatin dan 
Alendronat 

Dokumen Pendaftaran 
Paten
Proses: Terbit Nomor 
Pendaftaran
Paten

Artikel di Jurnal Internasional: 
Accepted

Baru 125.025.000Rp         

155 1. Chrismawan Ardianto, 
S.Farm., Apt., M.Sc., Ph.D.
2. Mahardian Rahmadi, S.Si., 
M.Sc., Ph.D., Apt.
3. Dewi Wara Shinta, S.Farm., 
M.Farm.Klin., Apt.

0029028403

0014038102

0018108502

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

Potensi Aktivasi Jalur Melanocortin sebagai 
Pendekatan Baru Neuronal Recovery pada Stroke 
Iskemik

Artikel di Jurnal 
Internasional Terindeks 
di Pengindeks 
Bereputasi: Accepted

- Baru 133.026.600Rp         

156 1. Dewi Melani Hariyadi, S.Si., 
M.Phil., Ph.D., Apt.
2. Drs. Sisunandar, M.Si., Ph.D.
3. Dr. Dra. Noorma Rosita, M.Si., 
Apt.

0026027801

0006106701

0025126506

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

Eksplorasi Potensi Ekstrak Kelapa Kopyor (Cocos 
nucifera L.) sebagai Obat Antimikroba dan 
Kosmetik

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Keikutsertaan dalam Seminar 
Internasional: Terdaftar

Lanjutan 110.022.000Rp         



NO TIM PENELITI NIDN FAKULTAS SKEMA 
PENELITIAN JUDUL PENELITIAN LUARAN WAJIB LUARAN TAMBAHAN STATUS  NOMINAL 

157 1. Dewi Melani Hariyadi, S.Si., 
M.Phil., Ph.D., Apt.
2. Dra. Esti Hendradi, M.Si., 
Ph.D., Apt.
3. Mahardian Rahmadi S.Si., 
M.Sc., Ph.D., Apt.

0026027801

0014115703

0014038102

FF Penelitian Dasar 
(PD)

POTENTIAL DEVELOPMENT OF INHALED 
CARRAGENAN-BASED MICROSPHERES FOR 
PULMONARY DRUG DELIVERY

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Keikutsertaan dalam Seminar 
Internasional: Terdaftar; 
Visiting Lecturer Internasional: 
Terdaftar

Lanjutan 127.425.400Rp         

158 1. Prof. Dr. Djoko Agus 
Purwanto, Apt., M.Si.
2. Dr. Abdulloh Machin, dr., 
S.Ked., Sp.S(K)

0008055906

8817700016

FF Penelitian Terapan 
(PT)

Analisis Mekanisme Neuroproteksi Camelia 
sinensis dengan Bahan Aktif EGCG dalam 
Menghambat Proses Kematian Sel Neuron pada 
Model MCAO (Middle Cerebral Artery Oclussion)

Dokumentasi Hasil Uji 
Coba Produk: Ada/ 
Tersedia

Paten Sederhana: Terdaftar; 
Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Lanjutan 120.024.000Rp         

159 1. Prof. Dr. Dwi Setyawan, M.Si., 
Apt.
2. Chrismawan Ardianto, S.Farm, 
M.Sc., Ph.D., Apt.
3. Dr. Retno Sari, M.Sc., Apt. 

0030117104

0029028403

0008106303

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

Rekayasa Bahan Aktif Farmasi Loratadin 
Menggunakan Teknik Kokristalisasi

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Prosiding dalam Pertemuan 
Ilmiah Internasional: Sudah 
Terbit/ Sudah Dilaksanakan

Lanjutan 125.025.000Rp         

160 1. Elida Zairina, S.Si., MPH., 
Ph.D., Apt.
2. Gesnita Nugraheni, S.Farm., 
M.Sc., Apt.
3. Arie Sulistyarini, S.Si., 
M.Pharm., Apt.

0007107801

0002128502

0023027202

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

IDENTIFIKASI FAKTOR KEPATUHAN 
PENGOBATAN DAN SKRINING FAKTOR RISIKO 
SEBAGAI UPAYA PREVENTIF DAN PROMOTIF 
UNTUK MENEKAN PREVALENSI PENYAKIT TIDAK 
MENULAR

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

- Lanjutan 125.025.000Rp         

161 1. Hanni Prihhastuti Puspitasari, 
S.Si., M.Phil., Ph.D., Apt.
2. Anila Impian Sukorini, S.Si., 
M.Farm., Apt.
3. Neny Purwitasari, S.Farm., 
M.Sc., Apt.

0012057901

0030057903

0019048006

FF Penelitian Dasar 
(PD)

IDENTIFIKASI PEMAHAMAN OBAT HERBAL DI 
KALANGAN PENYEDIA DAN PENGGUNA 
LAYANAN OBAT SERTA KETEPATAN 
PENGGUNAAN OBAT HERBAL PADA PASIEN 
DEGENERATIF DI WILAYAH JAWA TIMUR

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Prosiding dalam Pertemuan 
Ilmiah Internasional: Terdaftar

Lanjutan 120.024.000Rp         

162 1. Helmy Yusuf, S.Si., M.Sc., 
Ph.D., Apt.
2. Dr. Muh. Agus Syamsur Rijal, 
S.Si., M.Si., Apt.
3. Dr. Riesta Primaharinastiti, 
S.Si., M.Si., Apt.

0015077901

0006076805

0018047203

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

Rekayasa Sifat Fisik Obat Bahan Alam “Rutin” 
Dengan Teknologi Dispersi Solida Menggunakan 
Matriks Poloxamer 407 dan 188

Artikel di Jurnal 
Internasional Terindeks 
di Pengindeks 
Bereputasi: Accepted

Paten Produk: Terbit Nomor 
Pendaftaran Paten Sederhana

Baru 120.024.000Rp         

163 1. Helmy Yusuf, S.Si., M.Sc., 
Ph.D.
2. Dr. Dewi Isadiartuti, M.Si., Apt.
3. Dr. Muh. Agus Syamsur Rijal, 
S.Si., M.Si., Apt.

0015077901

0020056509

0006076805

FF Penelitian Terapan 
Unggulan Perguruan 
Tinggi (PTUPT)

Aplikasi Teknologi Micellar Nanoparticle dan 
Spray Dried Dispersions Untuk Peningkatan 
Performa Kerja Obat Bahan Alam Flavonoid 
(Kurkumin dan Rutin) Dalam Sediaan Tablet 
Sublingual dan Kapsul

Dokumentasi Hasil Uji 
Coba Produk: Ada/ 
Tersedia

Paten Sederhana: Terdaftar Lanjutan 125.025.000Rp         

164 1. Drs. Herra Studiawan, Apt., 
MS.
2. Prof. Dr. Sukardiman, Apt., MS
3. Rr. Retno Widyowati, S.Si., 
M.Pharm., Ph.D., Apt.

0003105704

0001096305

0005017701

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

PENGEMBANGAN OBAT HERBAL ANTASIDA 
DARI EKSTRAK DAUN CENGKEH (EUGENIA 
CARYOPHYLLATA) DAN EKSTRAK DAUN JERUK 
(CITRUS AURANTIFOLIA)  

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

- Lanjutan 125.025.000Rp         

165 1. Prof. Junaidi Khotib, S.Si., 
M.Kes., Ph.D.
2. Mahardian Rahmadi, S.Si., 
M.Sc., Ph.D.
3. Khoirotin Nisak S.Farm., Apt., 
M.Farm.

0022107001

0014038102

0029118501

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

Perbandingan Efektifitas Fenitoin dan asam 
Valproat pada Pasien epilepsi

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

- Lanjutan 125.025.000Rp         



NO TIM PENELITI NIDN FAKULTAS SKEMA 
PENELITIAN JUDUL PENELITIAN LUARAN WAJIB LUARAN TAMBAHAN STATUS  NOMINAL 

166 1. Dr. Juni Ekowati, M.Si., Apt.
2. Kholis Amalia Novianti, 
S.Farm., Apt., M.Pharm.Sc.
3. Dr. Iwan Sahrial Hamid, drh., 
M.Si.

0006026703

0025118601

0013076801

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

MODIFIKASI STRUKTUR SENYAWA ASAM ORTO-
KUMARAT SEBAGAI ANTITROMBOSIS

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Paten Sederhana: Terdaftar Lanjutan 124.024.800Rp         

167 1. Prof. Dr. Dra. Mangestuti Agil, 
Apt.
2. Dr. Hening Laswati, dr., Sp.K.F.
3. Burhan Ma'arif
Z.A, M.Farm., Apt.

0022045004

8858800016

-

FF Penelitian Disertasi 
Doktor (PDD)

ISOLASI SENYAWA FITOESTROGEN DARI DAUN 
SEMANGGI (Marsilea crenata Presl.) DAN 
PENENTUAN MEKANISME 
ANTINEUROINFLAMASI TERHADAP SEL 
MIKROGLIAL HMC3

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

- Lanjutan 60.000.000Rp           

168 1. Prof. Dr. Dra. Mangestuti Agil, 
Apt.
2. Dr. Hening Laswati, dr., Sp.K.F.
3. Agnis Pondinekaria Aditama, 
M.Farm., Apt.

0022045004

8858800016

-

FF Penelitian Disertasi 
Doktor (PDD)

Penentuan Senyawa Bioaktif Antiosteoporosis 
Daun Semanggi (Marsilea crenata Presl.) Terhadap 
Sel hFOB 1.19 (Analisis Ekspresi Estrogen 
Reseptor-β, ALP, dan Osteocalcin)

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

- Lanjutan 60.000.000Rp           

169 1. Dr.rer.nat. Maria Lucia 
Ardhani Dwi Lestari, Apt.
2. Dr. Muhammad Agus Syamsur 
Rijal, S.Si., Apt., M.Si.

0026048006

0006076805

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

SOLIDIFIKASI NANOSUSPENSI OBAT DARI 
BAHAN ALAM SUKAR LARUT MENGGUNAKAN 
TEKNIK GRANULASI BASAH DAN TEKNIK BEADS 
LAYERING. MODEL BAHAN ALAM : HESPERETIN

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Keikutsertaan dalam Seminar 
Internasional; Sudah 
Dilaksanakan

Lanjutan 125.025.000Rp         

170 1. Dr. Noorma Rosita, M.Si., Apt.
2. Dewi Melani Hariyadi, S.Si., 
Apt., M.Phil., Ph.D.
3. Andang Miatmoko, S.Farm., 
Apt., M.Pharm.Sc., Ph.D.

0025126506

0026027801

0002108503

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

PENGEMBANGAN SEDIAAN OVULA 
(INTRAVAGINAL RING) EPIGALLOCATECHIN 
GALLATE (EGCG) SEBAGAI ANTIKANKER 
SERVIKS 

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Prosiding dalam Pertemuan 
Ilmiah Internasional: Sudah 
Terbit/ Sudah Dilaksanakan

Lanjutan 125.025.000Rp         

171 1. Rr. Retno Widyowati, S.Si., 
M.Pharm., Ph.D., Apt.
2. Prof. Dr. Dra. Mangestuti Agil, 
Apt.
3. Dr. Dra. Wiwied Ekasari, Apt., 
M.Si.

0005017701

0022045004

0022016902

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

Eksplorasi Ramuan Tradisional Terapi Alternatif 
dan Komplementer Osteoartritis di Solo dan 
Madura

Artikel di Jurnal 
Internasional Terindeks 
di Pengindeks 
Bereputasi: Accepted

Artikel pada 
Conference/Seminar 
Internasional: Terbit dalam 
Prosiding

Baru 125.265.000Rp         

172 1. Rr. Retno Widyowati, S.Si., 
M.Pharm., Ph.D., Apt.
2. Dr. Dra. Wiwied Ekasari, Apt., 
M.Si.
3. Neny Purwitasari, S.Farm., 
M.Sc., Apt.

0005017701

0022016902

0019048006

FF Penelitian Dasar 
(PD)

EKSPLORASI POTENSI TANAMAN OBAT LOKAL 
PURWODADI DALAM PENGEMBANGAN OBAT 
ANTI-OSTEOPOROSIS: UJI AKTIVITAS PADA SEL 
OSTEOBLAS DAN OSTEOKLAS IN VITRO DAN IN 
VIVO SERTA ISOLASI SENYAWA KANDUNGAN 
DIDALAMNYA

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

- Lanjutan 125.025.000Rp         

173 1. Suciati, S.Si., M.Phil., Ph.D., 
Apt.
2.  Dr. Dra. Wiwied Ekasari, M.Si., 
Apt.

0004117905

0022016902

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

Aktivitas Antikolinesterase dari Beberapa 
Tanaman Herbal Indonesia pada Penanganan 
Penyakit Alzheimer

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

- Lanjutan 130.026.000Rp         

174 1. Prof. Dr. Sukardiman, Apt., 
MS
2. Drs. Hadi Poerwono, Apt., 
M.Sc., Ph.D.
3. Martha Ervina, S.Si., M.Si.

0001096305

0022086302

0717027401

FF Penelitian Disertasi 
Doktor (PDD)

Isolasi Senyawa Golongan Steroid dari Daun 
Mindi (Melia azedarach L.), uji Potensi dan 
Mekanisme Antikankernya terhadap sel T47D

Artikel di Jurnal 
Internasional Terindeks 
di Pengindeks 
Bereputasi: Accepted

- Baru 59.269.000Rp           

175 1. Prof. Dr. Sukardiman, Apt., 
MS
2. Drs. Herra Studiawan, Apt., MS
3. Nisa Naspiah, S.Farm., M.Farm.

0001096305

0003105704

0025119001

FF Penelitian Disertasi 
Doktor (PDD)

Isolasi Senyawa Aktif Daun Terap (Artocarpus 
odoratissimus) Sebagai Anti Gout dengan Molekul 
Target Enzim  Xantin Oksidase

Artikel di Jurnal 
Internasional Terindeks 
di Pengindeks 
Bereputasi: Accepted

- Baru 58.000.000Rp           
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NO TIM PENELITI NIDN FAKULTAS SKEMA 
PENELITIAN JUDUL PENELITIAN LUARAN WAJIB LUARAN TAMBAHAN STATUS  NOMINAL 

176 1. Prof. Dr. Sukardiman, Apt., 
MS
2. Drs. Herra Studiawan, Apt., MS

0001096305

0003105704

FF Penelitian Terapan 
(PT)

Pengembangan    Obat  Herbal Terstandar   
Peningkatan   Stamina  Dari Fraksi Minyak  
kencur  (Kaempferia   galanga  L) Dalam  Bentuk  
Sediaan  Cair Kemasan Sachet.

Dokumentasi Hasil Uji 
Coba Produk: Ada/ 
Tersedia

- Lanjutan 120.024.000Rp         

177 1. Prof. Dr. Sukardiman, Apt., 
MS 
2. Lusiana Arifianti, S.Farm., Apt., 
M.Farm.
3. Joharman, S.Si., M.Si., Apt.

0001096305

0021086603

-

FF Penelitian Disertasi 
Doktor (PDD)

Isolasi  Senyawa Aktif Antikanker  dari Kulit Buah 
Mundar ( Garcinia forbesii King) dan Penentuan 
Mekanisme Antikankernya

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

- Lanjutan 60.000.000Rp           

178 1. Prof. Dr. Sukardiman, Apt., 
MS
2. Dr. Riesta Primaharinastiti., 
S.Si., Apt., M.Si.
3. Dra. Budi Astuti, Apt., MS

0001096305

0018047203

-

FF Penelitian Disertasi 
Doktor (PDD)

Penentuan Profil Kandungan Kimia Minyak Atsiri  
Kulit Batang Cinnamomum burmanii Ness ex Bl 
yang  Berpotensi sebagai Antiinflamasi dari 5 
Daerah Asal Tanaman di Indonesia.

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

- Lanjutan 59.865.000Rp           

179 1. Dr. Dra. Tristiana Erawati 
Munandar, M.Si., Apt.
2. Dewi Melani Hariyadi, S.Si., 
M.Phil., Ph.D. Apt.
3. Dra. Tutiek Purwanti, M.Si.

0018055803

0026027801

0010025705

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

Pengaruh Penambahan Essential Oil Terhadap 
Karakteristik, Stabilitas Fisik dan Efektifitas 
CoQ10 dalam Sistem Nanostructured Lipid Carrier 
(NLC)

Artikel di Jurnal 
Internasional Terindeks 
di Pengindeks 
Bereputasi: Accepted

Artikel pada 
Conference/Seminar 
Internasional di Pengindeks 
Bereputasi: Terbit dalam 
Prosiding

Baru 128.025.600Rp         

180 1. Dr. Tri Widiandani, Apt., S.Si., 
Sp.FRS.
2. Dr. Bambang Tri Purwanto, 
Apt., MS. 
3. Prof. Dr. Siswandono, Apt., MS

0004128001

0010065702

0002105207

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

Potensi Efek Sinergi Kombinasi Senyawa Turunan 
BATU (3-Benzoil Aliltiourea) dengan Lapatinib 
Terhadap Sel Kanker Payudara MCF-7

Artikel di Jurnal 
Internasional Terindeks 
di Pengindeks 
Bereputasi: Accepted

- Baru 125.525.100Rp         

181 1. Tutik Sri Wahyuni, S.Si., Apt., 
M.Si., Ph.D.
2. Dr. Aty Widyawaruyanti, Apt., 
M.Si.
3. Prof. Dr. Drs. Achmad Fuad, 
Apt., MS.

0025107704

0026046210

0012125214

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

Aktivitas Anti-Hepatitis C Kombinasi  Ekstrak dan 
Isolat Tanaman Ruta angustifolia Dengan Obat-
Obat Antiviral.

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

- Lanjutan 130.026.000Rp         

182 1. Tutik Sri Wahyuni, S.Si., Apt., 
M.Si., Ph.D.
2. Dr. Aty Widyawaruyanti, Apt., 
M.Si.
3. Adita Ayu Permatasari

0025107704

0026046210

-

FF Penelitian Dasar 
(PD)

Pengembangan Ruta angustifolia sebagai produk 
herbal anti hepatitis C virus

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

- Lanjutan 131.026.200Rp         

183 1. Dr. Umi Athiyah, MS., Apt.
2. Dr. Wahyu Utami, M.S., Apt.
3. Dr. Drs. Abdul Rahem, M.Kes., 
Apt.

0004075605
0012105805
0005026611

FF Penelitian Disertasi 
Doktor (PDD)

IMPLEMENTASI MANAJEMEN PENGOBATAN 
KOMPREHENSIF PADA PROGRAM RUJUK BALIK 
UNTUK PENINGKATAN PEMBERDAYAAN PASIEN, 
OPTIMALISASI PENGOBATAN DAN KONTINUITAS 
PELAYANAN PENYAKIT KRONIS DI ERA 
CAKUPAN KESEHATAN MENYELURUH 
(UNIVERSAL HEALTH COVERAGE)

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

- Lanjutan 59.957.100Rp           

184 1. Dr. Dra. Wiwied Ekasari, M.Si., 
Apt.
2. Dr. Eko Prasetyo Kuncoro, S.T., 
DEA.
3. Prof. Drs. Hery Purnobasuki, 
M.Si., Ph.D.

0022016902

0030087506

0005076704

FF Penelitian Dasar 
Unggulan Perguruan 
Tinggi (PDUPT)

ANALISIS MOLEKULER GEN YANG 
BERTANGGUNGJAWAB 
PADA BIOSISNTESIS SENYAWA ANTIMALARIA 
DARI KULTUR JARINGAN TEMPUYUNG (Sonchus 
arvensis L.)

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Buku Ajar (ISBN): Sudah 
Terbit; Paten Sederhana: 
Target: Terdaftar; Publikasi 
Ilmiah Jurnal Internasional: 
Accepted/ Published

Lanjutan 120.024.000Rp         

185 1. Dr. Budi Utomo, drh., M.Si.
2. Dr. Emmanuel Djoko Poetranto, 
drh., M.S.
3. Rizky Aditya Firmansyah

0018055904
0024125403

-

FKH Penelitian Terapan 
Unggulan Perguruan 
Tinggi (PTUPT)

Profil Follicle Stimulating Hormon (FSH) dan 
Polimorfisme Gen Follicle Stimulating Hormon  
Reseptor (FSHR) pada Sapi Madura yang 
Mengalami Hipofungsi Ovarium

Dokumentasi Hasil Uji 
Coba Produk: Ada/ 
Tersedia

Publikasi Ilmiah Jurnal 
Internasional: Accepted/ 
Published

Lanjutan 118.503.600Rp         



NO TIM PENELITI NIDN FAKULTAS SKEMA 
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364 1. Dessy Harisanty, S.Sos., M.A.
2. Tesa Eranti Putri, S.Kom., 
M.Kom.
3. Aji Akbar Firdaus, S.T., M.T.

0715128401

0023048904

0012039002

F.Vok. Penelitian Dasar 
Unggulan Perguruan 
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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. 

 

Proses ekstraksi dilakukan menggunakan sampel daun Elaeocarpus serratus L sebanyak 3 kg dengan cara daun 
dibersihkan, disortasi basah, sortasi kering dan diperkecil ukurannya. Proses ektraksi dengan metode maserasi 
dilakukan dengan merendam simplisia tersebut dengan etanol 70% sebanyak 30 L sebanyak 3 kali filtrat hasil 
maserasi ditampung dan diuapkan dan diperoleh ekstrak kental (tabel 1).  

Tabel 1. Hasil ekstraksi E. serratus 

Sampel Berat daun 
segar 

Berat 
serbuk 

Berat 
ekstrak 

% 
rendemen 

E. serrates 3000 2342 200 8,5 
F. heksana   49,18 2,1 

F. Etil asetat   19,06 0,8 
F. Butanol   54,57 2,3 

F. air   44,01 1,9 
 

Dilakukan skrining fitokimia dari masing-masing sampel untuk mengetahui senyawa golongan yang terkandung 
didalamnya. 

   

   

 
Gambar 1. Skrining senyawa golongan pada a) flavonoid, b) polifenol, c) terpenoid, d) alkaloid dan e) 

antrakinon 
Dugaan senyawa yang terkandung pada tanaman ini adalah mearnsetin (golongan flavonoid) 
Dilakukan uji aktivitas in vivo pada tikus untuk melihat efek peningkatan masa tulang dari ekstrak etanol 70% 
melalui pengukuran: 

1. Peningkatan luas trabekula 
2. Peningkatan sel oesteoblas 

 

Dilakukan induksi dengan deksametason selama 30 hari pada tikus sehat supaya menjadi osteoporosis. Induksi 
berhasil bila terjadi kebungkukan pada bagian tengkuk dari tikus 

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. 



 
Gambar 2. a) Tikus sehat dan b) Tikus osteoporosis yang ditandai adanya kipotik (panah) 

Tikus yg telah mengalami osteoporosis kemudian dicek histomorfologi tulang trabekular femurnya, akan terlihat 
adanya pengeroposan pada bagian area trabekula.Pengeroposan ini ditandai dengan semakin kecil atau 
berkurangnya luas area trabekula. 

 
Gambar 3. Histomorfologi tulang trabekula femur tikus; sehat (kiri) dan osteoporosis (kanan) 

Pengeroposan ini ditandai dengan semakin kecil atau berkurangnya luas area trabekula atau dapat diartikan 
sebagai nilai kepadatan tulang trabekula femur. 

 
Gambar 4. Nilai kepadatan tulang trabekula femur tikus sehat dan osteoporosis 

Setelah dipastikan semua tikus mengalami osteoporosis, maka kelompok uji (ekstrak etanol 70% E. Serratus), 
kelompok kontrol positif dan negatif diberikan perlakuan selama 30 hari. 

 
Gambar 5. Nilai kepadatan tulang trabekula femur tikus pada kelompok uji 

Kemudian ditentukan juga jumlah sel osteoblas dalam tulang trabekula dari tikus yang telah diberikan 
perlakukan ekstrak etanol 70% E. serratus dan alendronat sebagai kontro positif. 
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Gambar 6. Jumlah sel osteoblas dalam tulang femur tikus pada kelompok uji 

Selain itu dilakukan juga pengukuran kalsium dalam serum darah tikus yang telah ditreatment dengan 
menggunakan ekstrak etanol 70% 

Table 2. Calcium levels in serum of several groups after intervention (*p<0.05). 
Groups Calcium levels in serum (ppm) 
Healthy 10.30±1.16* 
Osteoporotic 10.13±0.19 
Positive control 10.78±0.33* 
70% ethanol extract:  

200 mg/g BW 10.24±0.75* 
400 mg/g BW 10.39±0.19* 
600 mg/g BW 10.79±0.43* 

 
Persyaratan pembuatan sediaan fitofarmaka salah satunya adalah standarisasi bahan baku. Standarisasi ini terdiri 
dari parameter spesifik dan non spesifik. 

1. Makroskopis: daun lanset, batang 2-12 mm, pangkal helai berangsur-angsur berubah menjadi batang, 
daun bergerigi tidak dalam, bergerigi, bercak hitam, tulang daun sisi 10-15, Panjang 6-18 cm, dan lebar 2-6 
cm. 

2. Organoleptis: simplisia memiliki bau khas & kuat, rasa pahit, dan warna hijau kecoklatan. Sedangkan 
ekstraknya berupa ekstrak yang kental, berbau menyengat, berasa pahit dan berwarna kehitaman 

3. Parameter non spesifik 
Tabel 3. Parameter non spesifik dari simplisia dan ekstrak etanol 70% E. serratus 

Parameter Hasil (%) 
Simplisia Ekstrak 

Kadar ekstrak larut air 18,45 55,49 
Kadar ekstrak larut etanol 20,12 50,69 
Kadar abu 28,38 29,67 
Kadar asam 13,89 14,59 
Kadari air 28,43 23,49 
Susut pengeringan 18,46 21,67 

 

D.  STATUS LUARAN:  Tuliskan jenis, identitas dan status ketercapaian setiap luaran wajib dan luaran tambahan (jika 
ada) yang dijanjikan pada tahun pelaksanaan penelitian. 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 mengikuti format sebagaimana terlihat pada bagian isian luaran 

 

Draft artikel yang akan disubmit pada jurnal Brazilian Journal of Pharmacognosy terindek scopus Q2 
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E.  PERAN MITRA: Tuliskan realisasi kerjasama dan kontribusi Mitra baik in-kind maupun in-cash (jika ada). Bukti 
pendukung realisasi kerjasama dan realisasi kontribusi mitra dilaporkan sesuai dengan kondisi yang sebenarnya. 
Bukti dokumen realisasi kerjasama dengan Mitra diunggah melalui Simlitabmas mengikuti format sebagaimana 
terlihat pada bagian isian mitra 

 

Mitra Hiroshima University seharusnya menyediakan NMR untuk pemeriksaan data 1D dan 2D tapi 
dikarenakan kondisi pandemik, maka kami tidak bisa melakukan penelitian dan mengirim sampel ke sana. 

 

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. 

 

Dengan kondisi pandemi seperti ini, peneliti dibatasi dalam melakukan penelitian. Kampus beberapa kali 
dilakukan lockdown sehingga kami tidak bisa melakukan penelitian secara tepat dan menunggu kondisi 
membaik. Meskipun bisa terselesaikan penelitian ini namun terjadi sedikit keterlambatan. 

 

G. RENCANA TINDAK LANJUT PENELITIAN: Tuliskan dan uraikan rencana tindaklanjut penelitian selanjutnya dengan 
melihat hasil penelitian yang telah diperoleh. Jika ada target yang belum diselesaikan pada akhir tahun pelaksanaan 
penelitian, pada bagian ini dapat dituliskan rencana penyelesaian target yang belum tercapai tersebut. 

 

1. Proof read draft 
2. Submit 
3. Review 

 

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

 
Background: Glucocorticoid-induced osteoporosis (dexamethasone) is leading cause of secondary 
osteoporosis by decreasing formation activity and increasing resorption activity. Previously in vitro 
study showed that 96% ethanol extract of Elaeocarpus serratus L. have increased alkaline 
phosphatase that known as marker of bone formation. The objective of this study to analyze the effect 
of this extract in increasing trabecular bone density and osteoblast cells mount of osteoporotic rats.  
Method: This study using a post-test control group design, 42 male healthy rats (6 months old) were 
randomizely devided into 6 groups, i.e., healthy control group, osteoporosis groups, positive control, 
70% ethanol extract of Elaeocarpus serratus L. group (200, 400 & 600 mg/kg BW). All of treatments 
were given 1 mL of test sample for 4 weeks orally. The trabecular bone density and osteoblast cells 
were determined using histomorphometry by J and Adope Photoshop. All statistical test were carried 
out using SPSS 23 and statistical significance was set at p<0.05 for all analysis.  
Results: The results showed that the alendronate group and 70% ethanol extract group increasing 
trabecular bone density, osteoblast cells and calcium level in serum (p<0.05) compare to osteoporotic 
group in dose dependent manner.  
Conclusion: It proved that 70% ethanol extract of Elaeocarpus serratus L. has stimulating bone 
formation on osteoporotic rats.  
 
Keywords: bone density; bone formation; Elaeocarpus serratus L.; osteoblast cells; osteoporotic  
 
INTRODUCTION  

Osteoporosis is defined as a skeletal disorder of compromised bone strength predisposing to an 
increased risk of fracture [1]. Recent epidemiological studies have shown that osteoporosis become as 
a worldwide major public health problem not only for women population but also in men population. 
It is estimated that the total number of hip fractures in women and men in 2025 will be similar [2]. In 
men the distribution of prevalence of osteoporosis is bimodal, the early peak (before age 50) is mostly 
due secondary osteoporosis, while the later peak (after age 60) mostly represents primary osteoporosis 
[3]. According to the World Health Organization (WHO) by applying the standard from The 
International Society for Clinical Densitometry it is estimated that 1 to 2 million men in the United 
States have osteoporosis (T-score <-2.5) and 8 to 13 million have osteopenia (T-score between -1.0 
and - 2.5) or the prevalence are 6% for osteoporosis and 47% for osteopenia [2]. In aging population, 
morbidity and mortality from hip fractures are higher in men than in women with fatality rates among 
over 75 years is 20.7% in men versus 7.5% in women [1]. The causes of osteoporosis in men are 
related to genetics, environmental, hormonal and disease-specific factors, and approximately 50% of 
men with osteoporosis are secondary osteoporosis [2]. The three major causes of secondary 
osteoporosis in men are alcohol abuse, glucocorticoid excess (Cushing’s syndrome or long-term 
glucocorticoid therapy) and hypogonadism. The prevention and treatment according Recommendation 
of American College of Rheumatology Ad Hoc Committee including supplementation with calcium 
and vitamin D, antiresorptive agents (bisphosphonates), calcitonin, replacement of gonadal sex 



hormone (testosterone replacement therapy), and modify lifestyle risk factors [4]. Clinical evidence 
suggests a role for phytoestrogen in the treatment of post-menopausal osteoporosis [5,6]. Previous 
result showed that 96% ethanol extract of Elaeocarpus serratus L. increased the ALP and 
mineralization activities of 7F2 cell lines [7]. Phytochemistry study showed the major constituent was 
flavonoid [8]. Based on these data, I is necessary to prove whether the 70% ethanol extract of 
Elaeocarpus serratus L. increase the bone formation of osteoporotic rats.  

 
MATERIALS AND METHOD  
Materials 

The Elaeocarpus serratus L were collected in middle July 2018 at Baung Forest Indonesia, and 
voucher specimens were deposited at Department of Pharmacognosy and Phytochemistry, Faculty of 
Pharmacy, Universitas Airlangga, Indonesia. The experimental animal used was male rat (Wistar) 
obtained from the Animal Laboratory of the Faculty of Pharmacy, Universitas Airlangga 
(No.2.KE.176.09.2019). The mice were 6 months old, healthy and weighed of 200±10.265 g. The 
materials were Dexamethasone tablets (Generic, Indonesia), Alendronate® (Novell Pharma, 
Indonesia), Ethanol pro analysis (Merck, Indonesia), Ketamine (Kepro BV, Indonesia), and CMC-Na. 
Extraction 

The Elaeocarpus serratus L were powdered (3 kg) and extracted with 70% ethanol-aqueous (3 L 
x 3) by maceration method. Each of 70% ethanol solution was concentrated using a rotary evaporator 
to get each of 70% ethanol extract (ES, 8.5%). 
Trabecular density and osteoblast cell levels 

This study used a post-test control group design. The 42 male healthy rats (6 months old) with 
the mean body weight 200±10.265 gram, were randomizely devided into 6 groups, i.e., healthy 
control group, osteoporosis groups, positive control, 70% ethanol extract of Elaeocarpus serratus L. 
group (200, 400 & 600 mg/kg BW). First of all, the mice were inducted by 1 mL dexamethasone 
(0.0029 mg/20 g BW/day) orally for four weeks to obtain osteoporotic conditions [20]. Then the rats 
were carried out with or without 1 mL extracts orally for four weeks. After 4 weeks, they were 
sacrificed with anesthesia using HCl ketamine at 10 mg/g BW, i.p. [21] and their femoral bones and 
blood were taken. Blood sampling was performed to measure the calcium levels in serum, 
whereas femoral bones were taken as the material for histological preparations. The femoral bones 
were immediately fixed in 10% neutral-buffered formalin and placed in decalcifying solution for 24 
hours at 37°C, continuous with being dehydrated and embedded in paraffin. The proximal femur 
section was stained with a Hematoxylin-eosin (HE) staining. Then, histomorphometry observations of 
the percentage of trabecular bone density using the Optic Lab microscope and computer software of 
Image J and Adobe Photoshop were performed [22]. Calculation of trabecular bone density was 
obtained by dividing the area of observed trabecular bone (µm2) with the area of entire measurement 
area (trabecular bone and bone marrow space). The formula for calculating bone density was as 
follows [23]:  

Trabecular Bone Density % BV/TV = the area of observed trabecular bone (T)         x 100% 
  the area of entire measurement area (T+TS) 

 
The observations were made in the metaphysical region that approached epiphyseal line and it 

was in cortisol bone region [23]. The bone density values were obtained in units of % BV/TV (% 
Bone volume/Tissue volume).  
Statistical analysis 
The experiments were carried out for three more consecutive times using similar sample. It was then 
presented as means ± standard deviations. The statistical data were performed using SPSS 23 and 
statistical significance was set at p<0.05.  
 
RESULTS  

The result of dexamethasone induction for 4 weeks caused osteoporotic occurred in rats due to 
decreased trabecular bone density and characterized by a change in the vertebrae posture into 
kyphosis (Fig. 1). Changes in kyphosis posture occurred in all groups (O, A and ES) except the 
healthy group (H). 



 
Figure 1.  Healthy rats (A) and osteoporotic rats (B), arrow point marks changes in vertebrate posture 

to kyphosis. 
  

The occurrence of osteoporotic rats due to dexamethasone induction was not only observed 
visually, but histomorphometry observation was also carried out on the trabecular area of mice (Fig. 
2). It could be seen that the trabecular femur area of osteoporotic group was narrower than healthy 
group. Then, these results were measured in percentage of trabecular bone density (Fig. 2). 

 
Figure 2.   Histomorphometry of the trabecular area from control group (A) and osteoporotic group 

(B) by hematoxylin-eosin staining. T = Trabecular Bone, ST = Bone Marrow, TK = 
Cortical Bone, GE = Epiphyseal Line (100x Magnification). 

 
Dexamethasone induction for 4 weeks in rats reduced the trabecular bone density 

(Osteoporotic group) to 97.47±1.61%, while the healthy group was 117.61±1.61% (Fig.3). 
These results were statistically analyzed using SPSS 23 and the α value was <0.05, it 
showed that osteoporotic rat group suffered osteoporosis disease.  

 

 
 

Figure 3. Trabecular bone density levels of several groups; healthy and osteoporotic after 
intervention of 0.0029 mg/20 gBW dexamethasone for 30 days (*p<0.05 compare 
to osteoporotic group). 

 
Observation of anti-osteoporosis activity test from 70% ethanol extract of Elaeocarpus 

serratus L. was done through Histomorphometry calculation of the average trabecular bone 
density (%). The results showed that trabecular bone density of the osteoporotic, positive 
control, 70% ethanol extract at 200 mg/kg BW, 400 mg/kg BW, and 600 mg/kg BW groups 
were 97.47±1.61%; 120.58±1.43%; 104.73±2.40%; 114.60±2.35%; 117.28±2.16%, 
respectively (Fig.4). Furthermore, a statistical analysis test was performed using SPSS 23 (α 
<0.05) and the results showed that 70% ethanol extract of Elaeocarpus serratus L. at three 
concentrations had anti-osteoporosis activity by increasing the value of trabecular bone 
density, significantly, compared to the osteoporotic group. 
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Figure 4. Trabecular bone density levels of several groups; healthy, osteoporotic, positive control 
(alendronate), 70% ethanol extract at 200 mg/kg BW, 400 mg/kg BW, and 600 mg/kg BW 
groups after intervention for 30 days (*p<0.05 compare to osteoporotic group). 

 
Osteoblast cell amounts in femur rats were measured by histomorphometry by J and 

Adope Photoshop, as shown in figure 4. The results were analyzed using SPSS with a p value of 
<0.05 and showed that the amount of osteoblast cell increased in the 70% ethanol extract of 
Elaeocarpus serratus L. at dose dependent manner compared to the osteoporotic group. 

 
Figure 5. Osteoblast cell amounts of several groups; healthy, osteoporotic, positive control 

(alendronate), 70% ethanol extract at 200 mg/kg BW, 400 mg/kg BW, and 600 mg/kg BW 
groups after intervention for 30 days (*p<0.05 compare to osteoporotic group) 

 
Calcium levels in the obtained blood/serum were measured by using a spectrophotometer, as 

shown in table 1. The results were analyzed using SPSS with a p value of <0.05 and showed that the 
value of calcium levels in serum increased in the 70% ethanol extract of Elaeocarpus serratus L. at 
dose dependent manner compared to the osteoporotic group. 

 
Table 1. Calcium levels in serum of several groups after intervention (*p<0.05). 

Groups Calcium levels in serum (ppm) 
Healthy 10.30±1.16 
Osteoporotic 10.13±0.19 
Positive control 10.78±0.33* 
70% ethanol extract:  

200 mg/g BW 10.24±0.75* 
400 mg/g BW 10.39±0.19* 
600 mg/g BW 10.79±0.43* 

 
DISCUSSION  

For thousands of years, natural plants have performed a pivotal part in the development of 
pharmaceutical drugs and food supplement for the treatment and prevention of diseases [22]. One of 
such plants with high medicinal value is Elaeocarpus serratus L. from Baung Forest that belongs to 
the Elaeocarpaceae family. Traditionally, it is used to treat migraine, stress, anxiety, depression, lack 
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of concentration, palpitation, nerve pain, epilepsy, asthma, hypertension, liver diseases [15], arthritis 
[23], Ayurveda of anti-osteoporosis [16], and Ayurveda of osteoarthritis [17]. Several studies have 
shown that this plant is active and can be functioned as the treatment of arthritis [24], anti-microbial 
[25], anti-inflammatory, analgesic, pesticide, nematoside, antioxidant [17], antibacterial, diarrhea, and 
dysentery [26]. The leaves contain flavonoids, carotenoids [23,27], fatty acid [18], myricitrin, and 
mearnsetin derivatives [28]. Myricitrin has the greatest antioxidant activity in this plant [28]. It was 
also proved in this study that 96% ethanol extract of Elaeocarpus serratus L leaves had a radical 
scavening DPPH value of 82.17±2.95%. This is the greatest value of its activity compared to other 
plant extracts from Baung Forest. In several concentration, the 96% ethanol extract (E), hexane-
soluble (EH), ethyl acetate-soluble (EE), butanol-soluble (EB) and aqueous-soluble (EA) fractions of 
this plant had strong DPPH scavenger value. Consequently, we explored this extract for bone 
formation activity. Therefore, we assessed bone development parameter (femoral bone densitometry) 
and bone-related enzyme (calcium). Calcium in serum directly affects bone calcification and 
dissolution and can be measured as parameters related to bone metabolism. 

Before anti-osteoporosis activity was carried out, rats were induced by dexamethasone for 30 
days so that the rats suffered osteoporosis disease. Dexamethasone is a glucocorticoid drug that can 
directly inhibit osteoblast activity and inhibit the production of sex hormones that affect bone 
formation. The use of dexamethasone for a long time (4 weeks at a dose of 0.0029 mg/20 g BW 
rat/day) causes a decrease in the average percentage of trabecular bone density [20].  

The effect of dexamethasone induction in this study has been seen by changing the vertebrae 
posture into the kyphosis bone, as in Figure 1, and was supported by histomorphometry observations 
in the trabecular area of rats, as in Figure 2. The figure showed that the trabecular area of osteoporotic 
group was narrower than the area of healthy group. Then, histomorphometry results were measured in 
percentage of trabecular bone density, as in Figure 3, that showed that there was a decrease in the 
percentage of trabecular bone density in osteoporotic group compared with the healthy group. Low 
total bone density is the causes of osteoporosis and has several cytokines such as IL, 1β-11 and TNFα 
that stimulate aromatase activity of osteoblast cells [25] and have effect to intestinal metabolism of 
phyto-testosterone [26]. Ma et al. (2011) reported that glucocorticoid had increased the expression 
and signaling activity of β2-adrenergic receptors in osteoblast. These stimulations inhibited osteoblast 
proliferation, stimulated osteoclastogenesis and increased regulation of nuclear factor-кB ligand 
expression [27]. 

Dexamethasone-induced rats were given a test treatment for 30 days, then their osteoblast cell 
amounts observed and histophotometry of their trabecular bone density were examined. In the study 
of osteoporotic rat models showed that osteoblast cell amounts decreased to 8.69 mg/dl compared 
to healthy rat [28]. Glucocorticoid induction can reduce osteoblast cell amounts by decreasing the 
absorption of calcium from intestine and inhibiting calcium reabsorption in kidney tubules thereby 
increasing the excretion of calcium through urine [29]. 

Based on the statistical analysis, there were significant differences of trabecular bone density 
between positive groups, the 70% ethanol extract groups toward osteoporotic group. This study 
showed that the level of trabecular bone density of osteoporosis group (after intervention with 
dexamethasone for 30 days) was lower than other groups. There was an increase of trabecular bone 
density in positive control group. There is not too much information regarding the mechanism but it is 
possible that the alendronate mechanism of action may be indirect. After 12 months of therapy, 
alendronate was found to stimulate bone mass in femoral neck and lumbar spine in androgen 
replacing men with long-term hypogonadism. After 6 months of alendronate treatment, urinary 
deoxypyridinoline which marker of bone resorption was decreased significantly [30]. This condition 
will result in the balance of bone remodeling and increase osteocalcin as serum marker of bone 
formation [31]. 

Shimon et al., (2005) informed that alendronate at 10 mg daily in osteoporotic men with long-
standing hypogonadism for 6-12 months increased lumbar-spine bone mineral density significantly 
(p<0.005) [30]. Alendronate is an anti-resoptive agent that hampers farnesyl diphosphate (FPP) 
synthase, thereby blocking the prenylation of small signalling proteins that is important for osteoclast 
function and viability [32,33]. Revell (1986) reported that histomorphometry method could be used to 
show a great correlation between the actual bone volume (0,998) [34].  



Several components in Elaeocarpus serratus L have started a direct modulation effect on bone 
growth. Ethanol extract from this plant contains fatty acid ester derivatives such as n-dotriacontanol 
(10.70%), n-octadecanol (10.08%), docosanoic acid, 1,2,3-propanetriyl ester (9.07%), n-hexadecene 
(8.52%), bis-(3,5,5-trimethylhexyl) ether (6.30%), ethanone, 1-cyclopentyl- (4.81%), cyclohexane, 
ethyl- (4.05%), and minor components were hexadecanoic acid methyl ester (0.80%), ricinoleic acid 
(0.77%), citronellyl isobutyrate (0.69%) and farnesol (0.51%) [18]. Fatty acid has a role in increasing 
bone formation by stimulated b catenin activity in osteoblast and resulting in increased in 
osteoblastogenesis [30,31]. The mechanisms of fatty acid are complex and involve resolvins and 
protectins, prostaglandins, growth factors, cytokines, and some other molecular signaling pathways 
[31]. This plant also contains carotenoids [27], that have a stimulatory effect on osteoblastic bone 
formation in vitro, thereby increasing bone mass. It has an effect on the gene expression of various 
proteins that is related to osteoblastic bone formation [31].  

Thus, the 70% ethanol extract of Elaeocarpus serratus L leaves may have a potential effect in the 
maintaining of bone health and increasing of bone fromation. The proper mechanism of action and the 
biologically active substances responsible for these effects will involve further research to be 
explained. 
 
CONCLUSIONS  

Dexamethasone induction for 4 weeks caused osteoporotic mice, markedly by the occurrence of 
kyphosis and the narrowing of the trabecular area. The administration of 70% ethanol extracts of 
Elaeocarpus serratus L increased trabecular bone density and osteoblast cell amounts in dose 
dependent manner. Thus, the extracts maintain osteoblast functions by stimulated bone formation. 
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6. KEMAJUAN PENELITIAN

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

 

          Indonesia mempunyai kekayaan hayati yang melimpah, salah satunya adalah 
tanaman obat. Eksplorasi dan pemanfaatan tanaman obat lokal di Indonesia masih belum 
optimal. Hutan baung, hutan tropis di daerah Purwodadi, memiliki tanaman unik dan lainnya 
yang berpotensi untuk pengobatan tradisional khususnya anti-osteoporosis. Penelitian 
pendahuluan dari 37 tanaman daerah ini menunjukkan bahwa Elaeocarpus serratus 
mempunyai aktivitas anti-oksidan yang juga mampu menghambat NO dalam uji anti-
inflamasi yang tertinggi dibandingkan dengan yang lainnya. Uji aktivitas ini berhubungan 
sekali dengan aktivitas anti-osteoporosis. Oleh karena itu akan dilakukan pengujian aktivitas 
anti-osteoporosis baik ekstrak etanol, fraksi heksan, etil asetat, butanol, air dan senyawa 
kandungan dari tanaman tersebut. Hal ini perlu dilakukan untuk mendapatkan informasi baru 



dan meningkatkan potensi tanaman lokal dalam meningkatkan derajat kesehatan 
masyarakat.
          Penelitian ini dirancang selama tiga tahun. Pada tahun pertama bertujuan untuk (1) 
menskrining aktivitas penghambatan tanaman lokal Hutan Baung terhadap aktivitas anti- 
inflamasi, (2) mengetahui aktivitas in vitro anti-osteoporosis ekstrak etanol, fraksi heksan, etil 
asetat, butanol dan air dari tanaman aktif hasil skrining anti-inflamasi terhadap peningkatan 
pembentukan masa tulang dan penghambatan masa tulang, (3) mengetahui fraksi aktif yang 
mempunyai aktivitas anti-osteoporosis (formasi dan resorpsi) dalam tanaman tersebut, (4) 
mengetahui kandungan senyawa aktif dan baru dari tanaman tersebut yang dapat 
menambah perbendaharaan senyawa kimia dalam tanaman Indonesia. Pada tahun kedua 
akan dilakukan uji aktivitas in vivo pada hewan coba sebagai aktivitas anti-osteoporosis pada 
ekstrak, fraksi dan senyawa yang aktif, dan tahun ketiga telah dilakukan (1) pra-formulasi 
sediaan granul dari ekstrak etanol 70% sebagai prototipe produk inovatif dan 2) standarisasi 
simplisia dan ekstrak sebagai anti- osteoporosis.
          Hasil yang diperoleh selama tiga tahun ini telah didapatkan prototipe produk inovatif 
berupa granul ekstrak etanol 70% dari Elaeocarpus serratus yang berkhasiat sebagai 
antiosteoporosis dengan pembuktian secara in vitro dan in vivo serta telah dilakukan 
standarisasi bahan baku baik simplisia dan ekstrak. Prototipe ini siap untuk dilanjutkan pada 
formulasi produk baik kapsul ataupun tablet.
          Hasil yang ditargetkan pada penelitian ini tahun ketiga adalah (1) prototipe ekstrak 
aktif untuk anti-osteoporosis (2) Publikasi hasil penelitian di jurnal internasional yaitu Journal 
of Basic and Clinical Physiology and Pharmacology (published, 2021), Revista Brasileira de 
Farmacognosia (under review) dan Research Journal of Pharmacy and Technology (under 
review). TKT penelitian ini adalah 3.

 

B. KATA KUNCI: Tuliskan maksimal 5 kata kunci.
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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. 

 

Telah dilakukan uji standarisasi simplisia (tabel 1) dan ekstrak etanol 70% (tabel 2) dari tanaman Elaeocarpus 
serratus sesuai dengan ketentuan dalam Farmakope Herbal Indonesia dan aturan dari BPOM [1-5]. 

Tabel 1. Hasil standarisasi simplisia dari daun Elaeocarpus serratus 

 
Tabel 2. Hasil standarisasi ekstrak etanol 70% dari daun Elaeocarpus serratus 

 
Kemudian dilakukan pembuatan ekstrak kering dengan menggunakan penambahan beberapa konsentrasi Cab-
O-Sil (gambar 1) [6] sehingga didapatkan granul yang mempunyai karakterisasi baik untuk proses selanjutnya 
dalam pembuatan prototipe produk kapsul. 

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. 



 
Gambar 1. Ekstrak kering Elaeocarpus serratus 

Dari hasil pembuatan ekstrak kering tersebut kemudian ditambahkan PVP K-30 dan digunakan metode granulasi 
basah. Granul yang telah diperoleh tersebut kemudian dilakukan uji karakterisasi dan diperoleh hasil pada tabel 
3 [7-11].  

Tabel 3. Hasil uji karakterisasi granul Elaeocarpus serratus 

 
 

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. 

 

Hasil penelitian ini telah didaftarkan pada seminar International Graduate Student Conference on 
Pharmaceutical Sciences (IGSCPS) 2021 yang akan di presentasikan pada tangal 5 Oktober 2021 dengan 
bukti acceptance letter pada gambar 2 dan sedang disusun draft artikelnya yang akan disubmit ke Research 
Journal of  Pharmacy and Technology (Q2) yang merupakan bagian dari pada jurnal rekanan pada seminar 
IGSCPS tersebut. 



         
 

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. 

 

Pada kegiatan penelitian ini mitra akan banyak terlibat dalam penyusunan artikel ilmiah yaitu dalam proses 
penulisan, proofreading dan juga analisa data. 

 

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. 

 

Kondisi PPKM di Surabaya sedikit menghambat selesainya penelitian meskipun pada akhirnya kami dapat 
menyelesaikannya. Kendala berikutnya adalah membutuhkan waktu dalam proses penulisan artikel, proses 
submit dan proses review sampai dengan artikel ini dapat terbit. 
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Surabaya, 28 August 2021 
 
 
Dear Ms. Yunita Eliyana 
 
The Organizing Committee of International Graduate Student Conference on 
Pharmaceutical Sciences (IGSCPS) 2021 (October 5, 2021) is pleased to inform you that 
your abstract has been accepted for Poster Presentation 

 
 Title Determination of Non-Specific and Specific Parameter Values of Crude 

Drug and 70% Ethanol Extract of Elaeocarpus serratus L. Leaf from 
Baung Forest, Pasuruan 

Abstract ID PP008 

 

Please read carefully for details on production of your  poster (Guideline attached). All 
participants are required to submit your E-poster with voice recording in PPT file to 
https://bit.ly/Poster_OralSubmission_IGSCPS2021 no later than September 24, 2021. 

The schedule for poster presentation will be emailed to you no later than 28 September 2021. 

We encourage all participants to submit full text article to our partner journals “Research 
Journal of Pharmacy and Technology “ and Pharmaceutical Sciences. For template of article 
and other information please visit our website: 
http://ff.unair.ac.id/conferences/igscps2021/fullpprinf 

 

Congratulations on the acceptance of your abstract, your participation will help make 
IGSCPS 2021 a great success. 

 

 
Yours sincerely,  
 
 
 
 
Prof. Dr. apt. Djoko Agus Purwanto, MSi. 
Chairman of the Organizing Committee 
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Surabaya, 06 September 2021 
 
 
Dear Ms. Romandani Puspita Sari 
 
 
The Organizing Committee of International Graduate Student Conference on 
Pharmaceutical Sciences (IGSCPS) 2021 (October 5, 2021) is pleased to inform you that 
your abstract has been accepted for Oral Presentation 

 
 Title Physical and Chemical Characterization of Granules from 70% Ethanol 

Extract of Ganitri Leaves (Elaeocarpus Serratus L.) Using Wet 
Granulation Method as Anti-Osteoporosis 

Abstract ID OP015 

 

Please read carefully for details on production of your oral presentation material (Guideline 
attached). All participants are required to submit your  oral presentation file (pdf file) to 
https://bit.ly/Poster_OralSubmission_IGSCPS2021 no later than September 24, 2021. 

The schedule for oral presentation will be emailed to you no later than 28 September 2021. 

We encourage all participants to submit fulltext article to our partner journals “Research 
Journal of Pharmacy and Technology “ and “Pharmaceutical Sciences”. For template of article 
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ABSTRACT:  
 
Elaeocarpus serratus L. leaves from Baung Forest are potentially used as an antiosteoporosis because they have 
rich quercetin, rutin, and myricetin. The pre-formulation study by making granules from 70% ethanol extract of 
these leaves through the wet granulation method was done. These granules were determined physical 
characteristics including organoleptic tests, flow properties, real and incompressible specific gravity, moisture, 
and particle size distribution, then chemical characteristics including flavonoid content. The organoleptic result 
showed that all formulas have a strong characteristic plant extract odor and a slightly bitter taste. Formula A has 
a dark brown color, while formulas B and C are whitish browns. Based on the results of the flow properties test, 
all formulas have good flow properties because they have gone through the granulation process. The results of 
measurements of compressibility index, Hausner ratio, and % moisture content displayed that all formulas meet 
the requirements and have almost the same value. In the assay process, the average %w/w content of formula A 
(0.68 ± 0.017) %, formula B (0.66 ± 0.044) %, and formula C (0.16 ± 0.006) % were determined. The most 
optimum formula is formula C with whitish brown color, slightly bitter taste and strong characteristic plant 
extract odor, flow rate (10.90 ± 0.000) g/s, angle of repose (25.41 ± 0.000) °, % moisture content (4.36 ± 0,214) 
%, compressibility index 13.80%, Hausner ratio 1.1601, particle average distribution 1772.04 µm, and percent 
routine flavonoid content (0.66 ± 0.044) %w/w. 
 
KEYWORDS: Elaeocarpus serratus L., physical characterization, chemical characterization, wet granulation, 
human & health  
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INTRODUCTION : 
Elaeocarpus serratus L., known as Ganitri in Java1 or Rudraksha in India2 can be used as anti-osteoporosis 
therapy based on the screening results of the Alkaline Phosphatase (ALP) enzyme indicator3. This ALP enzyme 
plays a role in catalyzing monophosphate esters in the plasma membrane into phosphatidyl-glycolipid anchors 
in the process of bone formation4. The leaves of the plant contain flavonoid compounds, namely quercetin, rutin, 
and myricetin which have activity as anti-osteoporosis with the mechanism of increasing osteoblast activity and 
decreasing osteoclast activity5. Osteoblasts play a role in the process of bone mineralization and are also 
associated with matrix making6. Based on research by Hyun et al., in 2014, rutin can be used as an osteoblast 
stimulant. This can be seen in its activity which is able to increase cell proliferation, the enzyme activity of 
ALP, Ca2+, and collagen to 95%, 150%, 112.3%, and 126.6%, respectively, when given 25 g/ml routinely5. So, 
this plant has the potential to be developed into medicinal products for osteoporosis therapy. 
 
Dry extract as raw materials derived from natural ingredients can be developed in modern, attractive, and 
diverse drug dosage forms, such as pills, tablets, and capsules. The extract was made by the maceration method 
using 70% ethanol which was then carried out by a drying process. The use of 70% ethanol is easier to attract 
rutin including flavonoid glycosides which are more polar7-9. In the drying process, it needs a drying agent, and 
evaporation to remove the solvent contained in the extract10. The dry extract has properties that easily attract 
moisture11 so that it can affect the characteristics of the extract such as poor flow properties. Therefore, it is 
necessary to develop the granules form of the dry extract. Granules have the advantage of making the mixture 
more homogeneous, being able to improve the compression characteristics of the active ingredients, reducing 
dust, and compacting the material12,13. In addition, the granule form can be made in the form of capsules or 
tablets14. The preparation of granules was carried out using the wet granulation method. The wet granulation 
method is the right choice for the development of preparations derived from plant extracts because the use of a 
binder in this method causes the powder particles to have high adhesion to form a regular mixture and form a 
cohesive network15. In this granulation process, the flowability of the powder particles will be better16,17. In the 
manufacture of granules, a binder in the form of PVP-K30 is used because it is able to produce granules that 
have good flow properties, minimum angle of repose, minimum % fines, and good compatibility18.  
 
Granules derived from extracts of natural ingredients will be developed into medicinal preparations, so that data 
related to their physical and chemical characteristics must be known. These data include organoleptic data, flow 
properties, particle size distribution, specific gravity and compressibility index, moisture, and content of active 
ingredients. The characteristic test must meet the specified requirements. Thus, by knowing the data on the 
characteristics of the granules, it can be used as a basis for making the next preparation19. Pre-formulation 
studies on the micromeritic properties of pure drugs and drug excipient compatibility are necessary to determine 
the in vitro drug release profile20,21. 
 
MATERIALS AND METHODS:  
Materials  
The materials used in this study were Aquadest, Namaste ethanol 70% (pro analysis), Ethanol 96%, Cabot cab-
o-sil® fumed silica, Plasdone K-30 (PVP K-30), Nodium 1M Acetate, and 10% Aluminium Chloride P. The 
equipment used in this research is analytical balance, rotary evaporator, Buchner funnel, stopwatch, oven, sieve, 
moisture analyzer, UV-spectrophotometry, grinding tools, and glassware. 
 
Research procedure: 
Extraction of Elaeocarpus serratus L. 
The plants used in this study were the leaves of the Elaeocarpus serratus L. obtained from the Baung Forest, 
Purwodadi, Pasuruan, East Java, and determined in the Purwodadi Botanical Gardens. The voucher specimen 
(ES-17) was stored in Natural Products Drug Discovery and Development Research Group (NPD3-RG), Faculty 
of Pharmacy, University of Airlangga, Indonesia. 
 
Fresh leaves of Elaeocarpus serratus L. were sorted and cleaned by washing them with clean running water and 
drying them in the air. The particle size was reduced using a grinder until a powder was obtained. A total of 3-4 
kg of this plant powder was macerated with ±40 L of 70% ethanol until all the powder was completely 
submerged for 1 day. Then it was filtered using a Buchner funnel to obtain the filtrate and then macerated again 
on the remaining residue until a constant % Brix value was obtained (3 times maceration). In the second 
maceration and so on, the addition of solvent is as much as half of the amount of the first solvent. All the filtrate 
obtained was mixed with a drying agent, namely Cab-O-Sil as much as 5% of the weight of dissolved solids. 
Furthermore, evaporation is carried out using a rotary evaporator to obtain a dry extract. 
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Granulation 
The wet granulation method was carried out by mixing the mucilage of PVP K-30 binder with the dry extract 
into a mortar. Then it made into a mass of granules with strong grinding. After obtaining a good granule mass, 
then sieved into a 1.8 mm. The granules were dried using an oven at a temperature of 40-60° for ± 2 hours to get 
< 5% of moisture content (% MC). Next, the dried granules have reduced size using a 1 mm sieve. 
 
Granule characteristic evaluations 
a) Organoleptic test 
An organoleptic test was carried out to determine the physical appearance of the granules by determining the 
visual observation of color, taste, and smell. 
 
b) Flow Properties test 
The flow properties test was carried out by flowing as much as 25 g of granules in a glass funnel with a simple 
lid at the bottom. Then the time taken for the granules to leave the funnel was recorded after the funnel cover 
was opened. The flow rate is calculated by dividing the powder mass by the leaving time powder from a funnel. 
The repose angle is measured from the ratio between the height and the radius of the cone of powder coming out 
of the funnel22. Granules that have good flowability and are free have a flow rate of 10 seconds23. A good flow 
rate is not less than 4 grams/second24. The repose angle is calculated using the following formula: 

a)  
 
 
c) Density and compressibility index 
The real specific gravity test was carried out by weighing as much as ± 25 g of granules and putting them into a 
measuring cup, then calculating the real specific gravity. Meanwhile, the compressive density test was carried 
out by weighing as much as ± 25 g of granules in a measuring cup (there should be no shaking in pouring), 
leveling the surface of the powder, and reading the volume of powder in the measuring cup as a real volume. 
Then knock on the measuring cup containing the powder using a tapped density tool with 500 beats, where the 
beats per minute can be adjusted and the results of the first beat are read as the volume of the powder (A). The 
second knocking was repeated 1250 times and the volume of the powder produced by the second tap was read 
as volume (B). If the difference between the B and the A is not more than 2 cm3 then A is a compressed volume, 
but if the difference between the two volumes is more than 2 cm3 then the beat is repeated as above until a 
volume that remains in accordance with the requirements (not more than 2 cm3). The calculation of % 
compressibility can be calculated using the following formula: 
% Compressibility = 

Compressed density −  real density
Compressed density

 X 100% 

 
d) Particle size distribution test 
The degree of fineness test was carried out by passing 100 g of granules on a sieve with certain sizes arranged 
sequentially from the largest hole size to the smallest hole and given mechanical vibration. The particles 
distributed on the sieve are then calculated by weighing the sieve and the powder in it minus the weight of the 
empty sieve22. 
 
e) Moisture content test 
The moisture content of the granules was tested using a moisture analyzer. The examination was carried out by 
weighing as much as 0.5 g of granules which had been leveled and placed in a sample container from the 
moisture content balance. Position the heating lamp just above the granules. Then the % MC of the granule will 
be known. The drying process is to be perfect if after 3 experiments a constant weight of the granules is 
obtained. The moisture content in good granules is between 2-5%18. 
 
f) Determination of total flavonoid level 
1. Preparation of test solution (granules). 
Weigh approximately 0.3-0.4 g of granules, add 25 ml of ethanol, and stir using a magnetic stirrer for 30 
minutes. Then filter the solution and add ethanol to the mark. 
2. Preparation of comparison solution. 
Weighing ± 25 mg of the comparator, add ± 20 ml of ethanol, and stir ad homogeneously. Then dilution of the 
comparison solution was carried out for serial solutions with concentrations of 50, 100, 150, 200, 250, and 300 
g/ml. 
 
 

Tan (α) = powder height (cm)/ powder radius (cm) 
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3. Total flavonoid measurement. 
Pipette separately the test solution and 0.5 mL of each reference series solution and add 1.5 mL of ethanol; 0.1 
mL aluminum chloride 10%; 0.1 mL of 1M sodium acetate and 2.8 mL of water into each container. Shake each 
solution and allow the solution to stand for 30 minutes at room temperature. Measures absorption at the 
maximum wavelength. The blank was measured in the same way, without the addition of aluminum chloride, 
then made a calibration curve and calculated the concentration of the test solution. 
 
RESULT:  
The dry extract was made by adding Cab-O-Sil as a drying agent. The optimization of the addition of drying 
agent was carried out in 3 concentration ratios, namely 5, 10, and 20% (Table 1).  Then flow properties were 
tested to see the characteristics of the dry extract powders obtained. 
Table 1. Granule Formula of Elaeocarpus serratus L. dry extract 

Composition Formula 
A B C 

Dry extract of E. serratus L. 50 g 50 g 50 g 
Cab-O-Sil 5% 5% 20% 
PVP K-30 3% 5% 5% 
 
Granule characteristic 
a) Organoleptic 
The organoleptic of granules shown in table 2 by observing the color, taste, and smell. 
Table 2. Organoleptic results of Elaeocarpus serratus L. granules 
Formula Flavour Colour Smell 
A  Slightly bitter taste Dark brown Strong 
B  Slightly bitter taste whitish brown Strong 
C  Slightly bitter taste whitish brown Strong 
 
b) Flow properties 
The flow velocity was carried out by flowing 25 g of granules through a standard funnel with 3 repetitions. The 
requirement for a good granule flow time is < 10 seconds. The results were shown in table 3. 
Table 3. The mean flow velocity results 

Formula Average flow time 
(seconds) 

Average flow rate 
(gram/second) 

A 2.92 8.58 ± 0.000 
B 2.30 10.90 ± 0.000  
C 1.41 7.20 ± 0.029 
 
The angle of repose was measured as the ratio between the height and the radius of the cone of powder coming 
out of the funnel. The results on the three formulas were shown in table 4. 
Table 4. The mean repose angle (α) results 
Formula Average angle of repose (°) 
A  24.07 ± 0.548 
B  25.41 ± 0.000 
C  18.00 ± 0.000 
 
c) Density and compressibility index  
The density and compressibility index was carried out by calculating the mass of a granules number per volume 
of granules in a measuring cup before tapping and after tapping using a tapped density. The results were shown 
in table 5. 
Table 5. The real specific gravity, incompressible density and compressibility index results 

Formula Real Density 
(g/ml) 

Compressed density  
(g/ml) 

Compressibility Index  
(%) 

A 0.3166  0.3733 15.19 
B 0.4315 0.5006 13.80 
C 0.2703 0.3030 10.79 
 
d) Particle size distribution 
The particle size distribution of granules was carried out using a stratified sieve that was carried out by 
mechanical vibration. The figure 1 and 2 showed the granule particle size distribution of formula A and B, 
respectively. 
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Figure 1. Frequency line diagram of the granule size distribution of formula A 

 

 
Figure 2. Frequency line diagram of the granule size distribution of formula B 
 
e) Moisture content 
The moisture content was carried out using a moisture analyzer by inserting approximately 0.5 g of granules 
into the moisture analyzer. Table 6 showed the % MC value of formulas A, B, and C. 
Table 6. Moisture content results 
Formula MC (%) 
A 2.83 ± 0.141 
B 4.36 ± 0.214 
C 3.51 ± 0.301 
f) Total flavonoid level 
The total flavonoid level as Rutin was carried out using the spectrophotometric method. The results were shown 
in table 7. 
Table 7. The % Rutin in total flavonoid levels 
Formula %w/w average 
A 0.68 ± 0.017 
B 0.66 ± 0.044 
C 0.16 ± 0.006 

 
DISCUSSION:  
Cab-O-Sil was used as a drying agent and adsorbent because it was able to reduce the hygroscopicity of the 
extract. Before determining the concentration of the drying agent, optimization was carried out using 3 different 
levels 5, 10, and 20% of Cab-O-Sil (Table 1). The addition of 5% and 10% Cab-O-Sil in the dry extract could 
not flow. Furthermore, the concentration of the drying agent was increased to 20%. It was found that this 
powder could flow with a flow rate of 0.367 g/second and a repose angle of 7.885°. The used Cab-O-Sil as a 
drying agent should not be too much (≥20%) because it can affect the powder compatibility and the process of 
releasing the active ingredients in the extract. The presence of Cab-O-Sil in high concentration makes the 
extract more strongly bound to the drying agent so that the active ingredient is tightly bound in the dryer. This 

0	
20	
40	
60	
80	
100	
120	

0	 200	 400	 600	 800	 1000	 1200	

Pe
rc
en

ta
ge
	(%

)	

Granule	Size	(µm)	

Frequency	Line	Diagram	of	Granule	Size	Distribution	

Kumulatif	<	 Kumulatif	>	

0	
20	
40	
60	
80	
100	
120	

0	 200	 400	 600	 800	 1000	 1200	

Pe
rc
en

ta
ge
	(%

)	

Granule	Size	(µm)	

Frequency	Line	Diagram	of	Granule	Size	Distribution	

Kumulatif	<	 Kumulatif	>	



7 
 

will affect the therapeutic effect that is not achieved due to the desired dose not being in accordance with the 
therapeutic dose. Thus, the powder chosen is the concentration of 5% Cab-O-Sil addition which the flow 
properties of the powder cannot flow. 
 
In the process of making granules, PVP K-30 is added as a binder which can increase the bonds cohesiveness 
between particles and increase the particles magnification in the granulation process. PVP K-30 is a good 
binding capacity and low viscosity so that it has good distribution in granules and good homogeneity. In 
addition, the use of 5% PVP can produce granules with good compression power25,26. So the difference in 
concentration of 3% and 5% in this formula was used to see the characteristics of the granules. Then the wet 
granulation method used in this study was able to improve the flow properties and compatibility of the dry 
extract26. Based on the organoleptic test, formula A has a dark brown granule color, while formulas B and C are 
whitish browns with the smell of each formula being a strong odor. Formulas A, B, and C have a slightly bitter 
taste (Table 2). 
 
Based on the flow rate results (Table 3), it is known that formula B has the best flow rate, followed by formula 
A, and formula C. Differences in use and types of fillers will affect the mass flow rate of the powder. Based on 
the statistical analysis using the One way ANOVA method, there was a significant difference between formulas 
A, B, and C with the significance value of 0.000. It indicates that there is an effect of using Cab-O-Sil and PVP 
K-30 in the granulation process. Then, the repose angle of formula C is the best compared to formulas A and B 
(Table 4). The range of 25-30° is included in the good flow properties group. If the repose angle < 25° indicates 
that the material can flow freely. The statistical calculations using the One Way ANOVA method obtained that 
the significant value was 0.000 which indicates that there is an effect of using Cab-O-Sil and PVP K-30 in the 
granulation process against the repose angle of the preparation. This results are useful for further development, 
namely in determining the dissolution ability of drugs to be absorbed through biological membranes into the 
systemic circulation for therapeutic efficacy. Formulation development using wet granulation can accelerate 
drug disintegration27.  
 
The result of compressibility index shown that there are differences in the value of each formula (Table 5), this 
is due to the presence of additional ingredients with different concentrations in each formula. These different 
cause differences in moisture content in each formula, and also shape and size of the granules. Granules with 
compressibility index of 11-15% have good flow properties. The requirements value of the compressibility 
index is <20%28. The size of the compressibility index is also influenced by the shape and size of the granules 
which can be affected by the additives presence. Based on the measurement of the water content, formula B 
showed a higher water content than formulas A and C. The moisture content affected the compressibility index 
and mass flow properties of the granules. The high moisture content causes the cohesive force to be stronger so 
that the granules are increasingly difficult to flow29. In formula C, the concentration of Cab-O-Sil is very large 
(20%) causing to be moister than formulas A and B. Therefore, formula A has an index better compressibility 
than formulas B and C. Computability studies of drug excipients were carried out by FT-IR and DSC, the results 
showed no chemical interactions were observed between drug and excipients and the granules had free flow 
properties. The pattern of drug release by wet granulation method followed zero order kinetics30. Direct 
compression of preparations with poor flow, poor disintegration, and poor compressibility can be overcome by 
formulating preparations using co-processing excipients (lactose and corn starch). Wet granulation technique 
can affect the fluidity of the mixture, tablet friability and dissolution characteristics of the preparation31,32,33.  
 
The particle size distribution result shown that formula A has a smaller average size than formula B (Fig. 1 & 
2). The finer particle size, then the greater cohesiveness between particles, So the flow rate of formula A was 
decreased. In the granules distribution analysis, a line diagram of the frequency distribution of the granules size 
was made. It can affect the granules flowability and the weight variation. Fine powder is needed to fill the void 
between particles formed by larger particles, and form physical bonds that act as bridges between larger 
particles. 
 
In table 6, the formula B has a greater moisture content than formulas A and C with the range of 2-5%18. The 
difference in the moisture content percentage may be due to the different concentrations of the drying agent and 
binder. High water content can reduce the stability of a product. In addition, the size of the moisture content can 
affect the granules flow rate. The lower the granule moisture content, then the higher the granule flow rate. The 
statistical calculations results of the water content using the One Way ANOVA method was found that there 
was a significant difference between the formulas (p < 0.05). It indicates that there is an effect the use of Cab-O-
Sil and PVP K-30 in the granulation process on the water content in the preparation. 
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The rutin as total flavonoid in this study contained in the preparation both before granulation (dry extract) and 
after the granulation process (Formula A, B, and C) with slightly different rutin levels. However, formula C has 
a very small average level of 0.16% w/w (Table 7) due to the use of Cab-O-Sil additives (20%) that affects the 
release of compounds in the granules so that it affects the levels of the formula. Based on previous study34, it is 
known that the level of rutin in the E. serratus L. extract was 1.26 %w/w. It was obtained based on the 
measurement of 3 times of sample replication (0.012620 w/w, 0.012701 w/w, and 0.012635 w/w). From the 
statistical analysis using the One Way ANOVA method, it obtained a significant value of 0.000 (p<0.05) and 
indicates that there is an effect of using Cab-O-Sil and PVP K- 30 in the granulation process to the levels of 
rutin flavonoids. 
 
CONCLUSION:  
The physical and chemical characteristics of the three formulas meet the requirements of the granule and it was 
found that the most optimum formula was formula B (5% Cab-O-Sil and 5% PVP K-30) with a slightly bitter 
taste, whitish brown color and a strong odor. Formula B has flow rate of (10.90 ± 0.000) g /second, repose angle 
of (25.41 ± 0.000)°, the % MC of (4.36 ± 0.214) %, compressibility index of 13.80%, particle average 
distribution of 1772.04 µm, and percent of rutin flavonoid content was (0.66 ± 0.044) %w/w. 
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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. 

 

Telah dilakukan uji standarisasi simplisia (tabel 1) dan ekstrak etanol 70% (tabel 2) dari tanaman Elaeocarpus 
serratus sesuai dengan ketentuan dalam Farmakope Herbal Indonesia dan aturan dari BPOM [1-5]. 

Tabel 1. Hasil standarisasi simplisia dari daun Elaeocarpus serratus 

 
Tabel 2. Hasil standarisasi ekstrak etanol 70% dari daun Elaeocarpus serratus 

 
Kemudian dilakukan pembuatan ekstrak kering dengan menggunakan penambahan beberapa konsentrasi Cab-
O-Sil (gambar 1) [6] sehingga didapatkan granul yang mempunyai karakterisasi baik untuk proses selanjutnya 
dalam pembuatan prototipe produk kapsul. 

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. 
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Gambar 1. Ekstrak kering Elaeocarpus serratus 

Dari hasil pembuatan ekstrak kering tersebut kemudian ditambahkan PVP K-30 dan digunakan metode granulasi 
basah. Granul yang telah diperoleh tersebut kemudian dilakukan uji karakterisasi dan diperoleh hasil pada tabel 
3 [7-11].  

Tabel 3. Hasil uji karakterisasi granul Elaeocarpus serratus 

 
 

D.  STATUS LUARAN:  Tuliskan jenis, identitas dan status ketercapaian setiap luaran wajib dan luaran tambahan (jika 
ada) yang dijanjikan pada tahun pelaksanaan penelitian. 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 mengikuti format sebagaimana terlihat pada bagian isian luaran 

 

Hasil penelitian ini telah dipresentasikan pada seminar International Graduate Student Conference on 
Pharmaceutical Sciences (IGSCPS) 2021 pada tangal 5 Oktober 2021 dengan bukti acceptance letter pada 
gambar 2 dan telah disubmit ke Research Journal of  Pharmacy and Technology (Q2) yang merupakan 
bagian dari pada jurnal rekanan pada seminar IGSCPS tersebut. Posisi artikel undereview. 
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E.  PERAN MITRA: Tuliskan realisasi kerjasama dan kontribusi Mitra baik in-kind maupun in-cash (jika ada). Bukti 
pendukung realisasi kerjasama dan realisasi kontribusi mitra dilaporkan sesuai dengan kondisi yang sebenarnya. 
Bukti dokumen realisasi kerjasama dengan Mitra diunggah melalui Simlitabmas mengikuti format sebagaimana 
terlihat pada bagian isian mitra 

 

Pada kegiatan penelitian ini mitra akan banyak terlibat dalam penyusunan artikel ilmiah yaitu dalam proses 
penulisan, proofreading dan juga analisa data. 

 

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. 

 

Kondisi PPKM di Surabaya sedikit menghambat selesainya penelitian meskipun pada akhirnya kami dapat 
menyelesaikannya. Kendala berikutnya adalah membutuhkan waktu dalam proses review sampai dengan artikel 
ini dapat terbit. 

  

Secretariat: Faculty of Pharmacy, Universitas Airlangga 
Nanizar Zaman Joenoes Building, Campus C UNAIR Mulyorejo 

Surabaya 60115, East Java, Indonesia 
E-mail: igscps2021@ff.unair.ac.id 
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Dear Ms. Yunita Eliyana 
 
The Organizing Committee of International Graduate Student Conference on 
Pharmaceutical Sciences (IGSCPS) 2021 (October 5, 2021) is pleased to inform you that 
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 Title Determination of Non-Specific and Specific Parameter Values of Crude 
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Abstract ID PP008 
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G. RENCANA TINDAK LANJUT PENELITIAN: Tuliskan dan uraikan rencana tindaklanjut penelitian selanjutnya dengan 
melihat hasil penelitian yang telah diperoleh. Jika ada target yang belum diselesaikan pada akhir tahun pelaksanaan 
penelitian, pada bagian ini dapat dituliskan rencana penyelesaian target yang belum tercapai tersebut. 

 

Menunggu hasil review 

 

H. DAFTAR PUSTAKA: Penyusunan Daftar Pustaka berdasarkan sistem nomor sesuai dengan urutan pengutipan. 
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Physical and Chemical Characterizations of 70% Ethanol Extract 
Granules of Ganitri Leaves (Elaeocarpus serratus L.) using Wet 
Granulation Method  
 
Retno Widyowati1,2*, Romandani Puspita Sari3, Dini Retnowati1, Ram Kumar Sahu4 
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*Corresponding	author:		
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Surabaya,	Indonesia	60115	
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ABSTRACT:		
 
Elaeocarpus	 serratus	 L.	 leaves	 from	 Baung	 Forest	 are	 potentially	 used	 as	 an	 antiosteoporosis	 because	 they	
have	 rich	 quercetin,	 rutin,	 and	myricetin.	 The	 pre-formulation	 study	 by	making	 granules	 from	 70%	 ethanol	
extract	 of	 these	 leaves	 through	 the	 wet	 granulation	 method	 was	 done.	 These	 granules	 were	 determined	
physical	characteristics	 including	organoleptic	 tests,	 flow	properties,	 real	and	 incompressible	specific	gravity,	
moisture,	 and	 particle	 size	 distribution,	 then	 chemical	 characteristics	 including	 flavonoid	 content.	 The	
organoleptic	result	showed	that	all	formulas	have	a	strong	characteristic	plant	extract	odor	and	a	slightly	bitter	
taste.	Formula	A	has	a	dark	brown	color,	while	formulas	B	and	C	are	whitish	browns.	Based	on	the	results	of	
the	 flow	 properties	 test,	 all	 formulas	 have	 good	 flow	 properties	 because	 they	 have	 gone	 through	 the	
granulation	 process.	 The	 results	 of	 measurements	 of	 compressibility	 index,	 Hausner	 ratio,	 and	 %	moisture	
content	 displayed	 that	 all	 formulas	 meet	 the	 requirements	 and	 have	 almost	 the	 same	 value.	 In	 the	 assay	
process,	the	average	%w/w	content	of	formula	A	(0.68	±	0.017)	%,	formula	B	(0.66	±	0.044)	%,	and	formula	C	
(0.16	±	0.006)	%	were	determined.	The	most	optimum	formula	is	formula	C	with	whitish	brown	color,	slightly	
bitter	taste	and	strong	characteristic	plant	extract	odor,	flow	rate	(10.90	±	0.000)	g/s,	angle	of	repose	(25.41	±	
0.000)	 °,	%	moisture	 content	 (4.36	 ±	 0,214)	%,	 compressibility	 index	 13.80%,	Hausner	 ratio	 1.1601,	 particle	
average	distribution	1772.04	µm,	and	percent	routine	flavonoid	content	(0.66	±	0.044)	%w/w.	
	
KEYWORDS: Elaeocarpus serratus L., physical characterization, chemical characterization, wet granulation, 
human & health  
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INTRODUCTION	:	
Elaeocarpus	 serratus	 L.,	 known	 as	 Ganitri	 in	 Java1	or	 Rudraksha	 in	 India2	can	 be	 used	 as	 anti-osteoporosis	
therapy	based	on	the	screening	results	of	the	Alkaline	Phosphatase	(ALP)	enzyme	indicator3.	This	ALP	enzyme	
plays	a	role	in	catalyzing	monophosphate	esters	in	the	plasma	membrane	into	phosphatidyl-glycolipid	anchors	
in	 the	process	of	bone	 formation4.	The	 leaves	of	 the	plant	 contain	 flavonoid	compounds,	namely	quercetin,	
rutin,	 and	 myricetin	 which	 have	 activity	 as	 anti-osteoporosis	 with	 the	 mechanism	 of	 increasing	 osteoblast	
activity	and	decreasing	osteoclast	activity5.	Osteoblasts	play	a	role	 in	the	process	of	bone	mineralization	and	
are	also	associated	with	matrix	making6.	Based	on	research	by	Hyun	et	al.,	 in	2014,	 rutin	can	be	used	as	an	
osteoblast	 stimulant.	 This	 can	be	 seen	 in	 its	 activity	which	 is	 able	 to	 increase	 cell	 proliferation,	 the	enzyme	
activity	 of	 ALP,	 Ca2+,	 and	 collagen	 to	 95%,	 150%,	 112.3%,	 and	 126.6%,	 respectively,	 when	 given	 25	 g/ml	
routinely5.	So,	this	plant	has	the	potential	to	be	developed	into	medicinal	products	for	osteoporosis	therapy.	
	
Dry	 extract	 as	 raw	materials	 derived	 from	 natural	 ingredients	 can	 be	 developed	 in	modern,	 attractive,	 and	
diverse	 drug	 dosage	 forms,	 such	 as	 pills,	 tablets,	 and	 capsules.	 The	 extract	 was	 made	 by	 the	 maceration	
method	using	70%	ethanol	which	was	then	carried	out	by	a	drying	process.	The	use	of	70%	ethanol	is	easier	to	
attract	 rutin	 including	 flavonoid	 glycosides	which	 are	more	polar7-9.	 In	 the	 drying	 process,	 it	 needs	 a	 drying	
agent,	and	evaporation	to	remove	the	solvent	contained	 in	the	extract10.	The	dry	extract	has	properties	that	
easily	 attract	moisture11	so	 that	 it	 can	affect	 the	 characteristics	of	 the	extract	 such	as	poor	 flow	properties.	
Therefore,	 it	 is	 necessary	 to	 develop	 the	 granules	 form	of	 the	 dry	 extract.	 Granules	 have	 the	 advantage	 of	
making	the	mixture	more	homogeneous,	being	able	to	improve	the	compression	characteristics	of	the	active	
ingredients,	reducing	dust,	and	compacting	the	material12,13.	In	addition,	the	granule	form	can	be	made	in	the	
form	of	capsules	or	tablets14.	The	preparation	of	granules	was	carried	out	using	the	wet	granulation	method.	
The	 wet	 granulation	 method	 is	 the	 right	 choice	 for	 the	 development	 of	 preparations	 derived	 from	 plant	
extracts	because	the	use	of	a	binder	in	this	method	causes	the	powder	particles	to	have	high	adhesion	to	form	
a	 regular	mixture	 and	 form	a	 cohesive	network15.	 In	 this	 granulation	process,	 the	 flowability	of	 the	powder	
particles	will	be	better16,17.	In	the	manufacture	of	granules,	a	binder	in	the	form	of	PVP-K30	is	used	because	it	
is	able	to	produce	granules	that	have	good	flow	properties,	minimum	angle	of	repose,	minimum	%	fines,	and	
good	compatibility18.		
	
Granules	derived	 from	extracts	of	natural	 ingredients	will	be	developed	 into	medicinal	preparations,	 so	 that	
data	 related	 to	 their	 physical	 and	 chemical	 characteristics	must	 be	 known.	 These	 data	 include	 organoleptic	
data,	 flow	 properties,	 particle	 size	 distribution,	 specific	 gravity	 and	 compressibility	 index,	 moisture,	 and	
content	of	active	ingredients.	The	characteristic	test	must	meet	the	specified	requirements.	Thus,	by	knowing	
the	data	on	the	characteristics	of	the	granules,	it	can	be	used	as	a	basis	for	making	the	next	preparation19.	Pre-
formulation	 studies	 on	 the	 micromeritic	 properties	 of	 pure	 drugs	 and	 drug	 excipient	 compatibility	 are	
necessary	to	determine	the	in	vitro	drug	release	profile20,21.	
	
MATERIALS	AND	METHODS:		
Materials  
The	materials	used	in	this	study	were	Aquadest,	Namaste	ethanol	70%	(pro	analysis),	Ethanol	96%,	Cabot	cab-
o-sil®	 fumed	 silica,	 Plasdone	 K-30	 (PVP	 K-30),	 Nodium	 1M	 Acetate,	 and	 10%	 Aluminium	 Chloride	 P.	 The	
equipment	 used	 in	 this	 research	 is	 analytical	 balance,	 rotary	 evaporator,	 Buchner	 funnel,	 stopwatch,	 oven,	
sieve,	moisture	analyzer,	UV-spectrophotometry,	grinding	tools,	and	glassware.	
 
Research procedure: 
Extraction of Elaeocarpus serratus L. 
The plants used in this study were the leaves of the Elaeocarpus serratus L. obtained from the Baung Forest, 
Purwodadi, Pasuruan, East Java, and determined in the Purwodadi Botanical Gardens. The voucher specimen 
(ES-17) was stored in Natural Products Drug Discovery and Development Research Group (NPD3-RG), Faculty 
of Pharmacy, University of Airlangga, Indonesia. 
 
Fresh leaves of Elaeocarpus serratus L. were sorted and cleaned by washing them with clean running water and 
drying them in the air. The particle size was reduced using a grinder until a powder was obtained. A total of 3-4 
kg of this plant powder was macerated with ±40 L of 70% ethanol until all the powder was completely 
submerged for 1 day. Then it was filtered using a Buchner funnel to obtain the filtrate and then macerated again 
on the remaining residue until a constant % Brix value was obtained (3 times maceration). In the second 
maceration and so on, the addition of solvent is as much as half of the amount of the first solvent. All the filtrate 
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obtained was mixed with a drying agent, namely Cab-O-Sil as much as 5% of the weight of dissolved solids. 
Furthermore, evaporation is carried out using a rotary evaporator to obtain a dry extract. 
	
	
Granulation	
The	wet	granulation	method	was	carried	out	by	mixing	the	mucilage	of	PVP	K-30	binder	with	the	dry	extract	
into	a	mortar.	Then	it	made	into	a	mass	of	granules	with	strong	grinding.	After	obtaining	a	good	granule	mass,	
then	sieved	into	a	1.8	mm.	The	granules	were	dried	using	an	oven	at	a	temperature	of	40-60°	for	±	2	hours	to	
get	<	5%	of	moisture	content	(%	MC).	Next,	the	dried	granules	have	reduced	size	using	a	1	mm	sieve.	
 
Granule	characteristic	evaluations	
a) Organoleptic	test	
An organoleptic test was carried out to determine the physical appearance of the granules by determining the 
visual observation of color, taste, and smell. 
 
b) Flow	Properties	test	
The	flow	properties	test	was	carried	out	by	flowing	as	much	as	25	g	of	granules	in	a	glass	funnel	with	a	simple	
lid	at	the	bottom.	Then	the	time	taken	for	the	granules	to	leave	the	funnel	was	recorded	after	the	funnel	cover	
was	 opened.	 The	 flow	 rate	 is	 calculated	 by	 dividing	 the	 powder	 mass	 by	 the	 leaving	 time	 powder	 from	 a	
funnel.	The	repose	angle	is	measured	from	the	ratio	between	the	height	and	the	radius	of	the	cone	of	powder	
coming	out	of	the	funnel22.	Granules	that	have	good	flowability	and	are	free	have	a	flow	rate	of	10	seconds23.	
A	good	flow	rate	is	not	less	than	4	grams/second24.	The	repose	angle	is	calculated	using	the	following	formula:	

a) 	
 
	
c) Density	and	compressibility	index	
The	real	specific	gravity	test	was	carried	out	by	weighing	as	much	as	±	25	g	of	granules	and	putting	them	into	a	
measuring	cup,	then	calculating	the	real	specific	gravity.	Meanwhile,	the	compressive	density	test	was	carried	
out	by	weighing	as	much	as	±	25	g	of	granules	 in	a	measuring	cup	 (there	 should	be	no	 shaking	 in	pouring),	
leveling	the	surface	of	the	powder,	and	reading	the	volume	of	powder	in	the	measuring	cup	as	a	real	volume.	
Then	knock	on	the	measuring	cup	containing	the	powder	using	a	tapped	density	tool	with	500	beats,	where	
the	beats	per	minute	can	be	adjusted	and	the	results	of	the	first	beat	are	read	as	the	volume	of	the	powder	
(A).	The	second	knocking	was	repeated	1250	times	and	the	volume	of	the	powder	produced	by	the	second	tap	
was	 read	 as	 volume	 (B).	 If	 the	 difference	 between	 the	 B	 and	 the	 A	 is	 not	 more	 than	 2	 cm3	 then	 A	 is	 a	
compressed	 volume,	 but	 if	 the	 difference	 between	 the	 two	 volumes	 is	 more	 than	 2	 cm3	 then	 the	 beat	 is	
repeated	as	above	until	a	volume	that	remains	 in	accordance	with	the	requirements	 (not	more	than	2	cm3).	
The	calculation	of	%	compressibility	can	be	calculated	using	the	following	formula:	
%	Compressibility	=	

Compressed density −  real density
Compressed density

 X 100%	

 
d) Particle	size	distribution	test	
The	degree	of	fineness	test	was	carried	out	by	passing	100	g	of	granules	on	a	sieve	with	certain	sizes	arranged	
sequentially	 from	 the	 largest	 hole	 size	 to	 the	 smallest	 hole	 and	 given	 mechanical	 vibration.	 The	 particles	
distributed	on	the	sieve	are	then	calculated	by	weighing	the	sieve	and	the	powder	in	it	minus	the	weight	of	the	
empty	sieve22.	
 
e) Moisture	content	test	
The	moisture	content	of	the	granules	was	tested	using	a	moisture	analyzer.	The	examination	was	carried	out	
by	weighing	as	much	as	0.5	g	of	granules	which	had	been	leveled	and	placed	in	a	sample	container	from	the	
moisture	content	balance.	Position	the	heating	 lamp	just	above	the	granules.	Then	the	%	MC	of	the	granule	
will	be	known.	The	drying	process	is	to	be	perfect	if	after	3	experiments	a	constant	weight	of	the	granules	is	
obtained.	The	moisture	content	in	good	granules	is	between	2-5%18.	
 
 
 
 

Tan	(α)	=	powder	height	(cm)/	powder	radius	(cm)	
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f) Determination	of	total	flavonoid	level	
1. Preparation	of	test	solution	(granules).	
Weigh	 approximately	 0.3-0.4	 g	 of	 granules,	 add	 25	 ml	 of	 ethanol,	 and	 stir	 using	 a	 magnetic	 stirrer	 for	 30	
minutes.	Then	filter	the	solution	and	add	ethanol	to	the	mark.	
2. Preparation	of	comparison	solution.	
Weighing	±	25	mg	of	the	comparator,	add	±	20	ml	of	ethanol,	and	stir	ad	homogeneously.	Then	dilution	of	the	
comparison	solution	was	carried	out	for	serial	solutions	with	concentrations	of	50,	100,	150,	200,	250,	and	300	
g/ml.	
3. Total	flavonoid	measurement.	
Pipette	separately	the	test	solution	and	0.5	mL	of	each	reference	series	solution	and	add	1.5	mL	of	ethanol;	0.1	
mL	aluminum	chloride	10%;	0.1	mL	of	1M	sodium	acetate	and	2.8	mL	of	water	into	each	container.	Shake	each	
solution	 and	 allow	 the	 solution	 to	 stand	 for	 30	minutes	 at	 room	 temperature.	Measures	 absorption	 at	 the	
maximum	wavelength.	The	blank	was	measured	in	the	same	way,	without	the	addition	of	aluminum	chloride,	
then	made	a	calibration	curve	and	calculated	the	concentration	of	the	test	solution.	
	
RESULT:  
The	dry	extract	was	made	by	adding	Cab-O-Sil	 as	a	drying	agent.	The	optimization	of	 the	addition	of	drying	
agent	was	carried	out	in	3	concentration	ratios,	namely	5,	10,	and	20%	(Table	1).		Then	flow	properties	were	
tested	to	see	the	characteristics	of	the	dry	extract	powders	obtained.	
Table	1.	Granule	Formula	of	Elaeocarpus	serratus	L.	dry	extract	

Composition	 Formula	
A	 B	 C	

Dry	extract	of	E.	serratus	L.	 50	g	 50	g	 50	g	
Cab-O-Sil	 5%	 5%	 20%	
PVP	K-30	 3%	 5%	 5%	
	
Granule	characteristic	
a) Organoleptic	
The organoleptic of granules shown in table 2 by observing the color, taste, and smell. 
Table	2.	Organoleptic	results	of	Elaeocarpus	serratus	L.	granules	
Formula	 Flavour	 Colour	 Smell	
A		 Slightly	bitter	taste	 Dark	brown	 Strong	
B		 Slightly	bitter	taste	 whitish	brown	 Strong	
C		 Slightly	bitter	taste	 whitish	brown	 Strong	
 
b) Flow	properties	
The flow velocity was carried out by flowing 25 g of granules through a standard funnel with 3 repetitions. The 
requirement for a good granule flow time is < 10 seconds. The results were shown in table 3. 
Table	3.	The	mean	flow	velocity	results	

Formula	
Average	flow	time	
(seconds)	

Average	 flow	 rate	
(gram/second)	

A	 2.92	 8.58	±	0.000	
B	 2.30	 10.90	±	0.000		
C	 1.41	 7.20	±	0.029	
	
The	 angle	 of	 repose	was	measured	 as	 the	 ratio	 between	 the	 height	 and	 the	 radius	 of	 the	 cone	 of	 powder	
coming	out	of	the	funnel.	The	results	on	the	three	formulas	were	shown	in	table	4.	
Table	4.	The	mean	repose	angle	(α)	results	
Formula	 Average	angle	of	repose	(°)	
A		 24.07	±	0.548	
B		 25.41	±	0.000	
C		 18.00	±	0.000	
	
c) Density and compressibility index  
The density and compressibility index was carried out by calculating the mass of a granules number per volume 
of granules in a measuring cup before tapping and after tapping using a tapped density. The results were shown 
in table 5. 
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Table	5.	The	real	specific	gravity,	incompressible	density	and	compressibility	index	results	

Formula	 Real	 Density	
(g/ml)	

Compressed	density		
(g/ml)	

Compressibility	Index		
(%)	

A	 0.3166		 0.3733	 15.19	
B	 0.4315	 0.5006	 13.80	
C	 0.2703	 0.3030	 10.79	
	
d) Particle	size	distribution	
The particle size distribution of granules was carried out using a stratified sieve that was carried out by 
mechanical vibration. The figure 1 and 2 showed the granule particle size distribution of formula A and B, 
respectively. 

	
Figure	1.	Frequency	line	diagram	of	the	granule	size	distribution	of	formula	A	

	

	
Figure	2.	Frequency	line	diagram	of	the	granule	size	distribution	of	formula	B	
	
e) Moisture	content	
The moisture content was carried out using a moisture analyzer by inserting approximately 0.5 g of granules 
into the moisture analyzer. Table 6 showed the % MC value of formulas A, B, and C. 
Table	6.	Moisture	content	results	
Formula	 MC	(%)	
A	 2.83	±	0.141	
B	 4.36	±	0.214	
C	 3.51	±	0.301	
f) Total	flavonoid	level	
The total flavonoid level as Rutin was carried out using the spectrophotometric method. The results were shown 
in table 7. 
Table	7.	The	%	Rutin	in	total	flavonoid	levels	
Formula	 %w/w	average	
A	 0.68	±	0.017	
B	 0.66	±	0.044	
C	 0.16	±	0.006	
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DISCUSSION:  
Cab-O-Sil	was	used	as	a	drying	agent	and	adsorbent	because	 it	was	able	to	reduce	the	hygroscopicity	of	 the	
extract.	 Before	 determining	 the	 concentration	 of	 the	 drying	 agent,	 optimization	 was	 carried	 out	 using	 3	
different	levels	5,	10,	and	20%	of	Cab-O-Sil	(Table	1).	The	addition	of	5%	and	10%	Cab-O-Sil	in	the	dry	extract	
could	not	flow.	Furthermore,	the	concentration	of	the	drying	agent	was	 increased	to	20%.	 It	was	found	that	
this	powder	could	flow	with	a	flow	rate	of	0.367	g/second	and	a	repose	angle	of	7.885°.	The	used	Cab-O-Sil	as	
a	drying	agent	should	not	be	too	much	(≥20%)	because	it	can	affect	the	powder	compatibility	and	the	process	
of	 releasing	the	active	 ingredients	 in	 the	extract.	The	presence	of	Cab-O-Sil	 in	high	concentration	makes	the	
extract	more	strongly	bound	to	the	drying	agent	so	that	the	active	ingredient	is	tightly	bound	in	the	dryer.	This	
will	affect	the	therapeutic	effect	that	is	not	achieved	due	to	the	desired	dose	not	being	in	accordance	with	the	
therapeutic	 dose.	 Thus,	 the	 powder	 chosen	 is	 the	 concentration	 of	 5%	 Cab-O-Sil	 addition	 which	 the	 flow	
properties	of	the	powder	cannot	flow.	
	
In	the	process	of	making	granules,	PVP	K-30	is	added	as	a	binder	which	can	increase	the	bonds	cohesiveness	
between	 particles	 and	 increase	 the	 particles	 magnification	 in	 the	 granulation	 process.	 PVP	 K-30	 is	 a	 good	
binding	 capacity	 and	 low	 viscosity	 so	 that	 it	 has	 good	 distribution	 in	 granules	 and	 good	 homogeneity.	 In	
addition,	 the	 use	 of	 5%	 PVP	 can	 produce	 granules	 with	 good	 compression	 power25,26.	 So	 the	 difference	 in	
concentration	of	3%	and	5%	in	this	formula	was	used	to	see	the	characteristics	of	the	granules.	Then	the	wet	
granulation	method	used	 in	 this	 study	was	able	 to	 improve	 the	 flow	properties	and	compatibility	of	 the	dry	
extract26.	Based	on	the	organoleptic	test,	formula	A	has	a	dark	brown	granule	color,	while	formulas	B	and	C	are	
whitish	browns	with	the	smell	of	each	formula	being	a	strong	odor.	Formulas	A,	B,	and	C	have	a	slightly	bitter	
taste	(Table	2).	
	
Based	on	the	flow	rate	results	(Table	3),	it	is	known	that	formula	B	has	the	best	flow	rate,	followed	by	formula	
A,	and	formula	C.	Differences	in	use	and	types	of	fillers	will	affect	the	mass	flow	rate	of	the	powder.	Based	on	
the	statistical	analysis	using	the	One	way	ANOVA	method,	there	was	a	significant	difference	between	formulas	
A,	B,	and	C	with	the	significance	value	of	0.000.	It	indicates	that	there	is	an	effect	of	using	Cab-O-Sil	and	PVP	K-
30	in	the	granulation	process.	Then,	the	repose	angle	of	formula	C	is	the	best	compared	to	formulas	A	and	B	
(Table	4).	The	range	of	25-30°	is	included	in	the	good	flow	properties	group.	If	the	repose	angle	<	25°	indicates	
that	the	material	can	flow	freely.	The	statistical	calculations	using	the	One	Way	ANOVA	method	obtained	that	
the	significant	value	was	0.000	which	 indicates	that	there	 is	an	effect	of	using	Cab-O-Sil	and	PVP	K-30	 in	the	
granulation	 process	 against	 the	 repose	 angle	 of	 the	 preparation.	 This	 results	 are	 useful	 for	 further	
development,	 namely	 in	 determining	 the	 dissolution	 ability	 of	 drugs	 to	 be	 absorbed	 through	 biological	
membranes	 into	 the	 systemic	 circulation	 for	 therapeutic	 efficacy.	 Formulation	 development	 using	 wet	
granulation	can	accelerate	drug	disintegration27.		
	
The	result	of	compressibility	index	shown	that	there	are	differences	in	the	value	of	each	formula	(Table	5),	this	
is	due	to	the	presence	of	additional	ingredients	with	different	concentrations	in	each	formula.	These	different	
cause	differences	in	moisture	content	in	each	formula,	and	also	shape	and	size	of	the	granules.	Granules	with	
compressibility	 index	 of	 11-15%	 have	 good	 flow	 properties.	 The	 requirements	 value	 of	 the	 compressibility	
index	is	<20%28.	The	size	of	the	compressibility	index	is	also	influenced	by	the	shape	and	size	of	the	granules	
which	can	be	affected	by	the	additives	presence.	Based	on	the	measurement	of	the	water	content,	formula	B	
showed	 a	 higher	 water	 content	 than	 formulas	 A	 and	 C.	 The	moisture	 content	 affected	 the	 compressibility	
index	and	mass	 flow	properties	of	 the	granules.	 The	high	moisture	 content	 causes	 the	 cohesive	 force	 to	be	
stronger	so	that	the	granules	are	increasingly	difficult	to	flow29.	In	formula	C,	the	concentration	of	Cab-O-Sil	is	
very	 large	 (20%)	 causing	 to	 be	 moister	 than	 formulas	 A	 and	 B.	 Therefore,	 formula	 A	 has	 an	 index	 better	
compressibility	than	formulas	B	and	C.	Computability	studies	of	drug	excipients	were	carried	out	by	FT-IR	and	
DSC,	 the	 results	 showed	 no	 chemical	 interactions	 were	 observed	 between	 drug	 and	 excipients	 and	 the	
granules	had	free	flow	properties.	The	pattern	of	drug	release	by	wet	granulation	method	followed	zero	order	
kinetics30.	 Direct	 compression	 of	 preparations	with	 poor	 flow,	 poor	 disintegration,	 and	 poor	 compressibility	
can	be	overcome	by	 formulating	preparations	using	 co-processing	 excipients	 (lactose	 and	 corn	 starch).	Wet	
granulation	technique	can	affect	the	fluidity	of	the	mixture,	tablet	 friability	and	dissolution	characteristics	of	
the	preparation31,32,33.		
	
The	particle	size	distribution	result	shown	that	formula	A	has	a	smaller	average	size	than	formula	B	(Fig.	1	&	2).	
The	 finer	 particle	 size,	 then	 the	 greater	 cohesiveness	 between	particles,	 So	 the	 flow	 rate	 of	 formula	A	was	
decreased.	 In	 the	granules	distribution	analysis,	a	 line	diagram	of	 the	 frequency	distribution	of	 the	granules	
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size	was	made.	It	can	affect	the	granules	flowability	and	the	weight	variation.	Fine	powder	is	needed	to	fill	the	
void	between	particles	formed	by	larger	particles,	and	form	physical	bonds	that	act	as	bridges	between	larger	
particles.	
	
In	table	6,	the	formula	B	has	a	greater	moisture	content	than	formulas	A	and	C	with	the	range	of	2-5%18.	The	
difference	in	the	moisture	content	percentage	may	be	due	to	the	different	concentrations	of	the	drying	agent	
and	 binder.	 High	water	 content	 can	 reduce	 the	 stability	 of	 a	 product.	 In	 addition,	 the	 size	 of	 the	moisture	
content	can	affect	the	granules	flow	rate.	The	lower	the	granule	moisture	content,	then	the	higher	the	granule	
flow	 rate.	 The	 statistical	 calculations	 results	 of	 the	water	 content	 using	 the	 One	Way	 ANOVA	method	was	
found	 that	 there	was	 a	 significant	 difference	 between	 the	 formulas	 (p	 <	 0.05).	 It	 indicates	 that	 there	 is	 an	
effect	the	use	of	Cab-O-Sil	and	PVP	K-30	in	the	granulation	process	on	the	water	content	in	the	preparation.	
	
The rutin as total flavonoid in this study contained in the preparation both before granulation (dry extract) and 
after the granulation process (Formula A, B, and C) with slightly different rutin levels. However, formula C has 
a very small average level of 0.16% w/w (Table 7) due to the use of Cab-O-Sil additives (20%) that affects the 
release of compounds in the granules so that it affects the levels of the formula. Based on previous study34, it is 
known that the level of rutin in the E. serratus L. extract was 1.26 %w/w. It was obtained based on the 
measurement of 3 times of sample replication (0.012620 w/w, 0.012701 w/w, and 0.012635 w/w). From the 
statistical analysis using the One Way ANOVA method, it obtained a significant value of 0.000 (p<0.05) and 
indicates that there is an effect of using Cab-O-Sil and PVP K- 30 in the granulation process to the levels of 
rutin flavonoids. 
 
CONCLUSION:  
The	physical	and	chemical	characteristics	of	the	three	formulas	meet	the	requirements	of	the	granule	and	 it	
was	found	that	the	most	optimum	formula	was	formula	B	(5%	Cab-O-Sil	and	5%	PVP	K-30)	with	a	slightly	bitter	
taste,	whitish	brown	color	and	a	 strong	odor.	 Formula	B	has	 flow	 rate	of	 (10.90	±	0.000)	g	 /second,	 repose	
angle	 of	 (25.41	 ±	 0.000)°,	 the	%	MC	 of	 (4.36	 ±	 0.214)	%,	 compressibility	 index	 of	 13.80%,	 particle	 average	
distribution	of	1772.04	µm,	and	percent	of	rutin	flavonoid	content	was	(0.66	±	0.044)	%w/w.	
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