FLAVONOID COMPOUND FROM DICHLOROMETHANE
EXTRACT OF Crinum amabile Donn. LEAVES

Undergraduate Thesis
Submitted as a requirement for submission of the final project to achieve an
undergraduate degree in the Department of Chemistry

QiJ

By:
Andika Wahyu Afrianto
15630015

DEPARTMENT OF CHEMISTRY
FACULTY OF SCIENCE AND TECHNOLOGY
STATE ISLAMIC UNIVERSITY (UIN) SUNAN KALIJAGA
YOGYAKARTA
2019



@}ﬁ KEMENTERIAN AGAMA

’\Z;_’*:‘ UNIVERSITAS ISLAM NEGERI SUNAN KALIJAGA
D}O FAKULTAS SAINS DAN TEKNOLOGI

JI Manda Adisucipto Telp. (0274) 540971 Fax. (0274) 519739 Yogyukarta 55281

‘ PENGESAHAN TUGAS AKHIR
Nomor : B-4213/Un.02/DST/PP.00.9/09/2019

Tugas AKhir dengan judul : Fluvonoid Compound From Dichloromethane Extract of Crinum amabile Donn,Leaves

vang dipersiapkan dan disusun oleh:

Nama : ANDIKA WAHYU AFRIANTO
Nomor Induk Mahasiswa 115630015

Telah diujikan pada : Selasy, 10 September 2019

Nilai ujian Tugas Akhir t A

dinyatakan telah diterima oleh Fakultas Sains dan Teknologi UIN Sunan Kalijaga Yogyakarta

TIM UJIAN TUGAS AKHIR

Ketua Sidang

Sudarlin, M.Si.
NIP. 19850611 201503 1 002

Penguji | Penguji 1l
A /
2.
1177/ VY~
Dr. Esti Wahyu Widowati, M.Si  Dr. Susy Yunita Prabawini. M.Si.
NIP. 19760830 200312 2 001 ' NIP. 19760621:199903 2 005

Yogyakarta, 10 September 2019
- -UIN Sunan Kalijaga

,;;:&fﬂfﬁlﬁ\i\?\qi ‘%‘ln Teknologi
%) !

e




; 3';,'3’ Universitas Isfam Wegerl Zunan Kallfsgs & PMASIINGM EMAAAT 45

Hal  : Persetujuan Skripsi | Tuyps Akhir
Lamp :

Kepada

Yth. Dekan Fakultas Sains dan Teknoloyi
UIN Sunzn Kalijaga ' ogyakarta

di Yogyakarta

Azzalamu "alaibum wr. wh,

Setelzh  membaca, meneliti, memberivan pmidk  den  remgordksi vtz
mengadakan perbaikan seperlunya, maka kami selaky pembimbing erpendags, tabinz
skripsi Saudara:

Mama : Andika Wahyu Afrizmo

MNIM : 15630015

Judul Skripsi  : Flavonoid Compound from dichloromethane extrzcs of Crinmm

amabile Donn. lezyes
sudah dapat diajukan kembali kepedz Program Studi Kimiz Fzkulzs Szins don Tekndiogs
UIN Sunzn Kalijaga Yogyakanz sebayai saleh sty syarat vtk mermpeaolen gela Sariznz
Strata Satu dalam Program Studi Kimiz

Dengan ini kami mengharap agar skripsi/tugzs zkiir Saudara terseionn i 2azs dept
segera dimunagsyankan. Atas perhatianiya kami weaphkan terima kzsin.

Wassalamu 'alaitum vr. wb.

Yogyakana, September 2019
Pembimbing

[

|

Sudarlin, M.Si.
NIP. 19850611 201503 1 062



NOTA DINAS KONSULTASI

Hal  : Persctujuan Skripsi / Tugas Akhir

Kepada

Yth. Dckan Fakultas Sains dan Teknologi
UIN Sunan Kalijaga Yogyakarta

di Yogyakarta

Assalamu’alaikum wr., wb.

Setelah membaca, meneliti, memberikan petunjuk dan mengoreksi serta mengadakan
perbaikan seperlunya, maka kami berpendapat bahwa skripsi Saudara:

Nama : Andika Wahyu Afrianto

NIM : 15630015

Judul Skripsi : Flavonoid Compound from Dichloromethane Extract of Crinum
amabile Donn. Leaves

sudah benar dan sesuai ketentuan sebagai salah satu syarat memperoleh gelar Sarjana Strata
Satu dalam bidang Kimia.

Demikian kami sampaikan. Atas perhatianya, kami ucapkan terimakasih
Wassalamu’alaikum wr. wb.

Yogyakarta, 25 September 2019
Konsultan

Dr. Esti Wahvu Widowati. M. Si
NIP: 19760830 200312 2 001




NOTA DINAS KONSULTASI

IHal  : Persctujuan Skripsi / Tugas Akhir

Kepada

Yth. Dckan Fakultas Sains dan Teknologi
UIN Sunan Kalijaga Yogyakarta

di Yogyakarta

Assalamu'alaikum wr, wb,

Sectelah membaca, meneliti, memberikan petunjuk dan mengorcksi sertz mengadakan
perbaikan seperlunya, maka kami berpendapat bahwa skripsi Saudara:

Nama : Andika Wahyu Afrianto

NIM : 15630015

Judul Skripsi : Flavonoid Compound from Dichloromethane Extract of Crinum
amabile Donn. Leaves

sudah benar dan sesuai ketentuan sebagai salah satu syarat memperoleh gelar Sarjana Strata

Satu dalam bidang Kimia.
Demikian kami sampaikan. Atas perhatianya, kami ucapkan terimakasih

Wassalamu'alaikum wr. wh.

Yogyakarta, 24 September 2019
Konsultan

I

Dr. Susy Yunita Prabawati. M.Si.

NIP: 19760621 199903 2 005




LETTER OF AGREEMENT

This letter to declear that

Student’s name : Andika Wahyu Afrianto

PSU ID : 6110000057

Department : Chemistry

Faculty : Science, Prince of Songkla University

This student has conducted a research in Student Mobility Program (25% Jan —
14" May 2019) with topic

“Chemical Constituent from the Leaves of Crinum amabile Donn.”

As his Advisor, | give permission for this student to use the contents of the project
result for completing his undergraduate program in Sunan Kalijaga State Islamic
University.

Advisor

.'*'\omgla P&/S”l ) I/L j

Assoc. Prof. Dr. Kanda Panthong

Vi



SURAT PERNYATAAN KEASLIAN SKRIPSI

Yang bertandatangan dibawah ini :

Nama : Andika Wahyu Afrianto
NIM : 15630015

Jurusan : Kimia

Fakultas : Sains dan Teknologi

Menyatakan bahwa skripsi yang berjudul “Flavonoid Compound from
Dichloromethane Extract of Crinum amabile Donn. Leaves” merupakan hasil
penelitian saya sendiri, tidak terdapat karya yang pemah diajukan untuk memeperoleh
gelar kesarjanaan disuatu Perguruan Tinggi, dan sepanjang pengetahuan saya juga tidak
terdapat karya atau pendapat yang pemah ditulis atau diterbitkan orang lain, kecuali

secara tertulis diacu dalam naskah ini dan disebutkan dalam daftar pustaka.

Yogyakarta Septemben 2019

NIM 15630015

Vi



MOTTO

“If you want to live with happy life, tie it to a goal, not to other people or objects”

-Albert Einstein

“Life 1s for dreaming, praying, and trying to be better in the world and prepare for
the dayafter”

-Andika Wahyu Afrianto

“DREAM, BELIEVE, AND MAKE IT HAPPEN”

-AGNEZ MO

viii



PAGE OF DEDICATION

With the gratitude to Allah SWT and shalawat with greetings to The Prophet

Muhammad SAW, | dedicate this bachelor thesis to:

The almamater,
Department of Chemistry, Faculty of Science and Technology, State Islamic

University of Sunan Kalijaga, Yogyakarta



PREFACE

In the name of Allah, The Most Merciful and The Most Beneficent. Praise

and thanks for the presence of Allah SWT who has given me a healthy favor and

knowledges until | can finish my study with the ease and fluency. Shalawat and

greetings to The Prophet Muhammad SAW who had been bringing humans from

darkest era to the era with full of knowledge. Alhamdulillah, the research with the

tittle “Flavonoid Compound from dichloromethane Extract of Crinum amabile

Donn. Leaves” can be resolved as one of the terms to get a bachelor’s degree in

chemistry science.

Thank you to everyone who had been giving me a support, motivation, and

help in every step | did until this thesis finishes. The gratitude given to:

1.

Prof. Drs. K.H. Yudian Wahyudi, M.A., Ph.D. as a President of State Islamic
University of Sunan Kalijaga, Yogyakarta, Indonesia.

Dr. Murtono, M.Si., as a Dean of Faculty of Science and Technology, State
Islamic University of Sunan Kalijaga, Yogyakarta. Indonesia.

Assoc. Prof. Dr. Anchana Prathep as a Dean of Faculty of Science, Prince of
Songkla University, Hat Yai, Thailand.

Dr. Susy Yunita Prabawati, M.Si., as a Head of Department of Chemistry,
Faculty of Science and Technology, State Islamic University of Sunan
Kalijaga.

Dr. Walailak Puetpaiboon as a Head of Department of Chemistry, Faculty of
Science, Prince of Songkla University.

Mr. Sudarlin, M.Si., as an advisor from State Islamic University of Sunan
Kalijaga who had been giving me a support and good motivation to work with
this thesis until it done.

Assoc. Prof. Dr. Kanda Panthong as an advisor from Prince of Songkla
University who had been allowing me to work with her project, always lead
and teach me the chromatography techniques with her patience.

All of the lecturers in the Department of Chemistry, State Islamic University

of Sunan Kalijaga who always teach me with all of their kindness.



10.

11.

12.

13.

14.

15.
16.

17.

Xi

Mr. Parjimin and Mrs. Sugirah Iriyanti, my beloved parents, who never tired
to give me a support in everywhere | am.

Mrs. Arlita Kurnia Indrianti, my beloved sister who always stays with me and
cheer me up when | was in a bad condition.

All of Alkena Project members, Miss. Dini Setiahati, Miss. Ayu Hidayatus
Sholikhah, Mr. Yoga Saputra, and Miss. Lia Anggraeni. Thanks for being my
soulmates here and always accompany me from we was a freshman student
until graduated.

All of the Energy’s Research Group, Mr. Hidayatullah Putra, Mr. Anggit
Nugroho, Mr. Fikri Fahmi, and Miss. Dhea Wiegya. Thanks for being my
research partners and sharing the knowledges with me.

All of the members of CH 422 in PSU’s chemistry laboratory, Mr.
Muhammadsukree Karena, Mr. Reduwan Lehnu, Miss. Tiwaporn Mudsoh, and
Miss. Mareena Daus. You guys were my greatest Thai friends ever. Thanks for
every help you gave to me.

Miss. Syafriyanti Annur and Miss. Sintia Ainus Sofa, my surviving partners in
PSU, Thailand. Thanks for always beside me and accompany me to work with
this project until midnight.

All of the Sirarom Mansion members who always make my mood better.

All of the KALIUM (Kimia Angkatan Liumabelas) members. Thanks for
always together and being the greatest mates.

All of the Indonesian Chemistry Student at PSU. Thanks for helping me to
survive there.

For the sake of the perfection, the author is looking forward to suggestions

that can make it better. The author hopes that this thesis can be useful to develop

the chemistry science.

Yogyakarta, 20" August 2019

Author



LIST OF CONTENTS

PAGE OF TITTLE ... e s e e e e e e e i
PENGESAHAN TUGAS AKHIR ....oiiiiiii et i
SURAT PERSETUJUAN SKRIPSI/TUGAS AKHIR .......ccooiviiiiiiiiee e, ii
NOTA DINAS KONSULTASI ...ttt e e \Y]
NOTA DINAS KONSULTASI ...ttt en e e e \
LETTER OF AGREEMENT ...oooiiiiiiiiie ettt e e e e Vi
SURAT PERNYATAAN KEASLIAN SKRIPSI .....ccovvviiiieeeiiiiieceee e, vii
MOTTO........... -0 B 4. == 5 . B B ... viii
PAGE OF DEDICATION. ...t e e e e e IX
PREFACE ........ IR 4 NEh....... . " .40 ....... 0N B ................................. X
LIST OF CONTEM .. ... oW ..... oo B W Xii
LIST OF FIGURIRS .-... o .. r e e B .., Xiv
LISTOFTAEES....... BB JWrs 4AWrae W 48 ... XV
LIST OF ATTACHMENTS ... ..o r e e XVi
ABSTRACT ..... I S0 ....... A ... B T ............................ XVii
ABSTRAK ....... .. o0 ... B N oW ... XViii
CHAPTER ' INTRODUCTION ..., 1
A. Research BackgroUnd.............cuvioiiieeiiiie s see e 1
B. Scopes.... B e W R e, 3
O @] o] =T £ 1T SR SPR TSRS 4
CHAPTER Il LITERATURE REVIEW........coooiiiiiiiiie e 5
A. Research of CriNUM GENUS........cooviiiiieiiieiieaieesieesineasieesneesieeaieesneesinens 5
B. Crinum amabile DONN. ..........cccooiiiiiiiiiiiie e 6
C. FHEEENOId.............. W .. oo SR ................. . ... 8
D. Chromatography........ccocuee et e e e e 11
E. Crystallization and Recrystallization .................ccccccoove e 17
F.  Nuclear Magnetic RESONANCE ........ccceeeiviieiiiieiiiie e e stee e e e sreeesreeeas 18
G. HYPOLRESIS .....oeeieieeciee ettt e st et e e s s e e st e e entee e eneeas 20
CHAPTER Il RESEARCH METHODOLOGY .....cccoiiiiiiiieiiiieiiieiie e 21
A. Time and PIACE.......coo e i ettt e deesteenaesbee e sieeeressare e 21
B. Materials and ChemiCals ...........cccoviieiiiiiiiiiiesece e 21
C. Experimental ProCeAUIES..........coivriiiiie e 21
1. Separation of Isolated Crinum amabile Donn.............ccccccovveeiineeinnnnnn 21

2. Characterization of Pure Compound...........cccoeovvveeiireeiiee e 23

3. SePAratioN PrOCESS .....ccvveeiiee e ciee ettt 23

Q) P e 23

D) PLAAA s 23

C) P e 24

Q) PLAAB e 24

) P Lo AT e 24

D) P oA e 25

Xii



xiii

0) P s 25
CHAPTER IV RESULTS AND DISCUSSION ......ocoiiiiiiiiiieiiienie e 26
A, SEPAratiON PrOCESS ......eiiiieiiiieiie ettt 26
1. Separation OF PL-AJ ... 26

2. Separation OF PL-Ad ... 28

3. Separation OF PL-AD ... 29

4. Separation OF PL-AB ......cooiiiiiiiiiieect e 31

5. Separation OF PL-AT .....oo e 32

6.  Separation OF PL-AB8 .. ... 33

7. Separation OF PL-AD .. ..o 34

B. Chemical Constituent in Crinum amabile Donn.............cccccoveiiienieeninnnn 35
1. Characterization 0f PL-AB-F3........cooiiiiiieiieiie e 35

2. Characterization Of PL-AB-F4 ..........cccocoiiiiiiiiiiie e 37

C. Structure Elucidation of 4-Hydroxy-7-methoxtflavan..............c.ccccceeieinn 37
CHAPTER V CONCLUSION AND RECOMMENDATION .......ccocovvveiiieninnnn 43
A. Conclusioif4ir:. ... M. ... W Y. ... 43
B. RECOMMENALION .....ooiiiiiiiieiee ittt 43
REFERENGCES ..ottt ettt ettt e sne e 44

ATTACHMENTE”, summn B slle” S S S . .......oooceeerenerenns 47



Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

LIST OF FIGURES

2.1 Structure of lycorine (1), crinamabine (2), 4a-dehydroxycrinamabine (3),

buphanisine (4), ambelline (5), flexinine (6), and augustine (7)................. 5
2.2 Crinum amabile Donn, (A) habit of flower; (B) pollen; (C) ovary; (D)

0] = Tod SR SPRTR 7
2.3 Alkaloids structure of Crinum amabile Donn. ..........ccccococveevin e 7
2.4 The Structure of (1) Flavonoid, (2) Isoflavonoid, and (3) Neoflavonoid ..8
2.5 Structures 0f AQIYCONES ......ooviiiiiiiii e 9
2.6 Structures Of GIYCOSIAES. .....ccuieiiiiiiiiiiieie e 9
2.7 Structures of BIflavonoids...........coeovvveiiiee i 10
2.8 Structure 0f Gel SIliCa.......ccvvveiier e 12
2.9 The Structure of Sephadex LH-20..........ccccviiiiiiiiiiiiiceeeee 13
2.10 Thin Layer Chromatography Components and The Measurement of

TLC in Developing TankK .........ccueiiiiieeiiieiie i 14
2.11 SPOotS OF COMPOUNGS .......uvieiiiiniieiiiieitie sttt 16
2.12 Schematic for Using A Mixed Solvent in Crystallization..................... 18
2.13 Schematic Diagram of NMR Spectrometer............ccooovevvveieeinieennenne 19
2.14 The Example of TH-NMR SPeCtrum...........cccceviveeriireriiiiiereecesreveeenns 19
4.1 The TLC Checking to Determine the Solvent Systems ...........cccccccveene. 26
4.2 Chromatograms OF PL-A3 .......oooiieiiie e e e 28
4.3 TLC Checking to Determine The Solvent System ...........ccccccvvvvevivnenne, 28
4.4 Chromatograms OF PL-Ad ........cooiiei et ne e 29
4.5 Chromatograms OF PL-Ab .......ccooiiiiiiiee e e s 30
4.6 Chromatograms OF PL-AB .........ccouiiiiiie e e e seee e 31
4.7 Chromatograms OF PL-A7 .......ocoiiiiiieieciiee e sies e ssiae e asnanessnnae e seneeseee e 33
4.8 Chromatograms OF PL-AS8 ..........cviiiiiieeiiee i e siee e sa e sn e see e saee e 33
4.9 TLC Checking to determine the solvent system...........cccoocveevivveevivneenne, 35
4.11 TLC comparison between PL-AG-F4...........cc.ccccoveiviieeiiee e, 37
4.12 NMR Spectra Of PL-AB-F4 ........ooeeiiieeiie et 38
4.14 The spectra of methoxy compound..............cccoeovireiiieeeiiee e 39
4.15 *H-NMR spectra for other NYdrogen...............cocvocveveveveeeveeceee e 40
4.16 Structure of 4-hydroxy-7methoxyflavan............cccccoveei i, 41
4.17 Compound Structure that Shows all of the Hydrogen ......................... 41

Xiv



LIST OF TABLES

Table 2.1 Sequence of Eluent Polarity, Compound Elution, and Strength of
Adsorbent in Chromatography ..........cccvoveeiiienieiie e
Table 2.2 Coupling constant for analyse the NMR spectrum ..............cccceevveennne.
Table 4.1 Fractions obtained from PL-A3 by column chromatography over
SHHCA QL.
Table 4.2 Fractions obtained from PL-A4 by column chromatography over
STHCA QL.
Table 4.3 Fractions obtained from PL-A5 by column chromatography over
SiliCa O ... T I ... .eeverresrerseneerarness
Table 4.4 Fractions obtained from PL-A6 by column chromatography over
sephadg.. B... 4. == N 4. 0 ...
Table 4.5 Fractions obtained from PL-A7 by column chromatography over
sephacEs. AN ....... W A........ 4 ...
Table 4.6 Fractions obtained from PL-A8 by column chromatography over
SilicafliBr..........qu .. NPT .. . O s
Table 4.7 NMR reference of 4-Hydroxy-7-Methoxyflavan................cccccerenne.

XV



LIST OF ATTACHMENTS

Attachment 1. Flow Chart of 1SOlation ProCeSS.......covuveeeeeeeee et

Attachment 2. Determination of Rf Values
Attachment 3. NMR Analysis ...................

XVi



ABSTRACT

FLAVONOID COMPOUND FROM DICHLOROMETHANE EXTRACT
OF Crinum Amabile Donn. LEAVES

Student:
Andika Wahyu Afrianto
15630015

Advisors:
Sudarlin, M.Si.
Assoc. Prof. Dr. Kanda Panthong

Flavonoid compound was isolated from Crinum amabile Donn. leaves. The
aims of this research were to escalate the use of Crinum amabile Donn. From an
accessory in Thailand’s annual Loy Krathong festival to be a source of natural
compounds by determining the isolation methods and flavonoids that contained.

The separation of flavonoids was carried out by using chromatographic
techniques to purify CH2Cl, extract of Crinum amabile Donn. leaves. Column
chromatography with silica gel and sephadex as stationary phases, thin layer
chromatography, and preparative thin layer chromatography were the
chromatographic techniques used in this research. The pure compound obtained in
the form of white-yellow solid with the R¢ value of it chromatogram is 0.44.
Compound identification using *H-NMR spectrometer showed the presence of
protons from the CH=CH ortho with the appearance of a doublet of doublet (dd)
each having j values of 8.5 Hz and 8.1 Hz with chemical shifts in the range of 6.5
ppmand 7 ppm. The CH=CH ortho group with the appearance of doublet of doublet
of doublet (ddd) each having j values 8.4 Hz and 9 Hz with chemical shifts in the
range of 7.2 ppm to 7.4 ppm. The methoxy group (-OCHz) was detected on
chemical shift 3.8 ppm. Spectrometries of analysis showed that flavonoid
compound obtained was 4-Hydroxy-7-Methoxyflavan.

Key Words: Crinum  amabile  Donn., chromatography techniques,
4-Hydroxy-7-Methoxyflavan
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ABSTRAK

SENYAWA FLAVONOID DARI EKSTRAK DIKLOROMETANA DAUN
Crinum amabile Donn.

Oleh:
Andika Wahyu Afrianto
15630015

Pembimbing:
Sudarlin, M.Si.
Assoc. Prof. Dr. Kanda Panthong

Telah dilakukan isolasi senyawa kelompok flavonoid dari daun tumbuhan
Crinum amabile Donn. Penelitian ini bertujuan untuk meningkatkan penggunaan
Crinum amabile Donn. dari aksesoris pada festival tahunan Loy Krathong di
Thailand menjadi salah satu sumber sediaan senyawa alam dengan cara
menentukan metode isolasi dan senyawa flavonoid yang terkandung didalamnya.

Pemisahan flavonoid dilakukan dengan menggunakan teknik kromatografi
untuk memurnikan ekstrak CH2Cl, daun Crinum amabile Donn. Teknik
kromatografi yang digunakan meliputi kromatografi kolom dengan fasa diam silika
gel dan sephadex, kromatografi lapis tipis dan kromatografi lapis tipis preparatif.
Senyawa murni yang diperoleh berbentuk padatan putih-kekuningan dengan nilai
R¢ dari kromatogramnya adalah 0.44. Hasil identifikasi senyawa dengan
spektrometer *H-NMR menunjukkan adanya proton dari gugus CH=CH orto
dengan penampakan doublet of doublet (dd) berturut-turut memiliki harga j sebesar
8.5 Hz dan 8.1 Hz dengan pergereran kimia berada dalam kisaran 6.5 ppm dan 7
ppm. Gugus CH=CH orto degan penampakan doublet of doublet of doublet (ddd)
berturut-turut memiliki harga j sebesar 8.4 Hz dan 9 Hz dengan pergeseran kimia
berada pada kisaran 7.2 ppm hingga 7.4 ppm. Gugus metoksi (-OCH?3) terdeteksi
pada pergeseran kimia 3.8 ppm. Hasil analisis menunjukkan bahwa senyawa
flavonoid yang didapatkan adalah 4-Hidroksi-7-Metoksiflavan.

Kata Kunci: Crinum amabile Donn., teknik kromatografi, 4-Hidroksi-7-
Metoksiflavan
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CHAPTER |
INTRODUCTION

A. Research Background

Natural products (NPs) has been widely used throughout the world for thousands of
years to treat human diseases. The NPs are complex mixtures of hundreds of chemical
constituents and as a result is difficult to evaluate and identify the active components that
may be responsible for their efficacy (Fu, Yanwei et al. 2019). The NPs and its chemistries
understanding led approaches and analyses in purifications, characterization, structure
determination, functions, interrelational chemical and metabolic dynamics as well as
vigorously diversified characteristics and pharmacology based usage and roles led to
streamlining of the advancements in the farther understanding and contributions to the
discipline which is seeing an unprecedented growth in terms of knowledge of the more
complex products and their implications in understanding and unraveling the superior
analytical, bioengineering and medicinal uses (Khan, 2018).

Atun (2014) stated that the development of natural product research has progressed
more rapidly with the discovery of chromatographic separation techniques and spectroscopic
molecular structure determination in the mid 20" century. By using this method, several
structures of bioative compounds have been found, for example the discovery of alkaloids
such as vinblacin and vincristine from Catharanthus roseus plants as a cancer drug or the
discovery of taxol from the Taxhus brevifolia plants as a drug of uterine cancer. This
prompted pharmaceutical companies to explore the bioactive compounds from plants as a
lead compound for the discovery of new drugs. Nowadays, more than 30% drug reagents on
the market are the natural products compound. Thus, there will be more new drugs that come

from nature, both from plants and animals or organisms.



Crinum plants are one of the interesting types of plants used as an object in natural
products research. The genus Crinum belongs to the Amaryllidaceae family and comprises
approximately 160 species distributed throughout the tropics and warm temperate regions of
the world, mainly in Asia, Australia, Africa and America. The Crinum genus have
commercial, economical and medicinal importance. Hybridization of Crinum plants is
widespread. Besides its popularity as an ornamental garden plant with beautiful blossoms,
the plant attracts considerable attention due to various medicinal properties as antitumor,
immunostimulating, analgesic, antiviral, antibacterial, and antifungal. Several species are
cultivated as ornamentals and for medical purposes. The plant has been used in the folk
medicine of many countries (Tram, Nguyen Thi Ngoc et al. 2002).

Crinum as a type of plant that commonly used in the medical sector has many chemical
constituents which are spread from the bulbs, stem, leaves and flowers. Based on the review
of the pharmacology of Crinum species, this genus has yielded more than 170 different
compounds, most of which are alkaloids (Fennell, 2001). Refaat (2013) had reviewed, non-
alkaloidal constituents contain in Crinum plants. The non-alkaloidal constituents contain in
Crinum are flavonoids, chromones, coumarins, ionones, sterols, triterpenes, hydrocarbons,
alcohols, aldehydes, ketones, esters, ethers, and carbohydrates, and the most common
compound found in non-alkaloidal groups are flavonoids. Zuhra (2008) stated that
flavonoids are part of phenolic or polyphenolic compounds that function as antioxidants.
Flavonoids can reduce the free radicals and act as anti-free radicals. Whereas, Asih (2009)
stated that isoflavones in flavonoid groups can be used as anti-cancer by inhibiting the
growth of cancer cells.

One of the Crinum species which is possible to contain flavonoid compounds is
Crinum amabile Donn., the flower of the family of Amaryllidaceae and has the common

name as Giant Spider Lily. It has dark green strap like leaves may be more than 3 feet long



by 4 inches wide. The flowers are shaped like tubes that flair opens into a crown of narrow
petals. The petals are white with a pink longitudinal stripe on the underside. Red and pink
fragrant flowers sit atop a succulent, cylindrical flower stalk that is 1 to 3 feet tall with a 6
inch long floral tube bears 6 petals and sepals, and rosy stamens from the throat of this tube.
This flower has many functions as a drug in medical use. Tram et al. (2002) said that in the
Vietnamese folk medicine, Crinum amabile Donn. was used as an emetic, rheumatism and
earache. Besides that, the pharmacological effects are efficacious as neutralizing toxins
(antidotes), worm medicine (antalminitic), stimulates the boils, eliminates swelling
(antiswelling), and relieves pain (analgesics).

Crinum amabile Donn. flowers or known as Plub Plueng in Thailand are usually used
for the Thailand’s annual Loy Krathong festival in November. Considering the application
of this plant in medical sector, the research is carried out to isolate the flavonoids contained
in this plant. This is a cooperative research conducted with Assoc. Prof. Dr. Kanda Panthong
who has extracted Thai’s Crinum amabile Donn. leaves. This research work on the isolation
process of these extract to get the pure compound of flavonoids as a natural product on it
that can be used for medical drugs. The process is carried out using chromatography
techniques and the compound characterized with Nuclear Magnetic Resonance (NMR).

B. Scopes

The scopes of this research are,

1. The extract used in this research came from the leaves of Crinum amabile Donn.

2. PL-3-F18 and PL-3-F19 were the CH2Cl. extract used in this research

3. Instrumentations used in this research were column chromatography, thin layer
chromatography (TLC), preparative-thin layer chromatography (P-TLC), and nuclear

magnetic resonance (NMR)



C. Objectives

The objectives of this research are,

1. Separate the flavonoid compounds from Crinum amabile Donn. leaves

2. Determine the kind of flavonoid compound on the Crinum amabile Donn. leaves and

predict its structure elucidation



CHAPTER V
CONCLUSION AND RECOMMENDATION

A. Conclusion

Based on the research that has been conducted, it can be concluded that,

1. The method that can be used to seperate the flavonoid compounds from Crinum amabile
Donn. leaves is chromatographic techniques such as column chromatography, thin layer
chromatography, and preparative thin layer chromatography.

2. Based on the NMR analysis, 10 types of proton hydrogen were found in this compound
and 1 methoxy group and that is correlated to 4-Hydroxy-7-methoxyflavan

B. Recommendation

Based on the development of research related to natural products, the author suggest
that further research can be carried out to test the bioactivity of 4-Hydroxy-7-methoxyflavan,

so in the few years from now it can be applied in the medical world.
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