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1. INTRODUCTION

Indanasia is a cowniry that has mega biodvarsity, which is rich in planis thal need 1o
e explored inits patential. In Indonesa’s @ical foresis it & estimaled thal there are 30,000
species of plants, and it i5 estmated that about 8,600 species are known 1o have medicinal
properties and 200 of them are important medicinal plants lor the traditional medicine industry
a8 raw malerals,” The content of medicinal compounds in plands needs © be solaled, 1o
separEle active compounds that sre mixed 1o gel pure compounds.’ The process of isolating
compounds from natural materials s tangeted at the solation of sscondary metabolites
hecause secondary metabolite compounds can provide benedits for human life. The wiilization
of sacondary metaboliies is wary much among them as antickidants, antibiolics, anficancer,
ant-nllammatory, a5 woll as environmentally fiendly pest conlrol anligens. Some Secondany
metabo¥e compounds are alkalolds, terpenoids, flavonolds, steroids, and athars. Thie content
af secondary metaboltas found in many keaves.’

Traditional medicinal plants e ratural ingredients used for reatment based on Ehe
mmperientg and diversity ol medicinal plants. Onae al them is Abroma awgusia L which is widaly
used g a fracture drug or inflammatony diug. inflaton s a regponse from the body o injury or
imdection. Whan had an injury occurs, the body will try to neatralize and eliminate karmful
agents from he body and I1‘l preparations for Esue repair.’ Tha prolective response dua
1o damage 1o the tissue that serves to destroy, reduce, or lncalize bogh the injured agent and
ihe injured tissua. The main signs of acute inflammation include swelling or edema, redness,
hieal, pain, and changes in function,” Inflammation can occur acfe and chronic which causes
pathological abnosmalifies,  Othefithan that, e inflammatory process undades the
pathogeness of sevecsl ciseases such as cancer, rumatoid arthriis, Chronic, Obsiructive
Pulmceily Dissase (COPD). stherosclerosis, and cardiovascuiar |

Abrarna avgista Linn (Famiy-Malvaseas) is commonly knewn &s the Caserpillar af fhe
genus of large evergreen plants filowing rapidty on shruba, smal frees with vehety branches.
The Atwoma awgusia L plant is found in tropical Asda, South and East Alrice, and Ausiralia.
Based an the sthnobokany surey contducted by the authar through an infendes with & nesadeni
m Muam Jambi District, Mendalo Darat Village, 8 is known thal the broken steanng plan
[Abroma augusta L) 15 wsed as raditonal medicing. The communily uses mucus from the
bark fo treal mflammation of the |oints and for fraciures. The pravious study was done by
Pastal and Dhanabal® found that Abroma augusla Linn conlamed glycosides, alkaloids,
carbohydraies, and sterolds, Inflammaton s usually frested using both slercid class anti-
inflammalory drugs (AS) and & nonsteroxial class of anti-nlammalony drugs (NSAIDs)
These phytoconstituents had been reporied to hawe many biologcal effects such as
antbactarial, anfidiabetic, and anti-inflammatory, based on our previous Sudies known tha
all parts of the plant Abvorma gugusta have ant-infammatony activity. This study aims 1o
Enelyze secondary matabolite compounds in Abroma auguests and characiedze the potantial
ol slerosd compounds as anfi-infammatony using phylocharmical screaning, chromatography,
GC-MS, IR spectropholometer (FTIR), UY-Vis, and ant-inflammatory assay.

2. MATERIAL AND METHOD
Materigfpnd research lools

Fresh keaves of Abvoms sugusia L. were collacied from the District of Muarno Jami,
Jambi 2018 (6 kgl. The ChemicafSEolveris such as Meithanol n-hexane, ethyl aceiste,
acelone, aquadaes. siica gal 40 (70230} mesh were pinased from Merck (Garmany],
ASTM lor column chwomatography, glassware (Pyrexit), FeCil 5%, MaOH 10 %5, Mg-HCI,
H2S504 [p). &% HOIL, chioralorm, TLE sflica gl 60 F254,

Extraction, isolation, and fractionation

The leaves of Alvond aopesl woorg dried Tor 8 wesk al room lempeeature in fhe
leboratory, mashed and macerated in 8 L of n-hexane then for 24 hours, then fillered and the
filirate s collected, The frale obtained was combined and concantrated wilh a rotary
evaporator wuntdl a thick axtract was obtained. The n-hexans residus was then macsraled
sucoesshily with B Bers of elhyl acetals and mesthanal for 24 hours, each lilkrabe was colleciod
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and concentrated with a rotary evaperator. The methanol fraction was solated amgrﬂhd by
column chromatography, then analyzed by thindayer chromatography (TLC) to select the
appropriate eluant, then saparated by open column chromatography using silica gel 60 silen
phases. Purification of the main components comtained n the active aclion was carried oul
by column chromatography and recrystallization urtil & pure compaound with & single stan was
obtained af TLC .MU

Characterization of compound

We did a qualitative analysis of secondary metabolites of both exiract and Isolstle by
phytochemecal screaning. !~ Furthemoee, the |solaled compounds were characierzed using a
-\ Specrophdiometer (Bioshrom Librea 5700, 1R Specirogholormoter (FTIR) [(Perkin
Elrmer), and GC-MS (Shimadzu GEMS-0F2010 Ultra, Austraka). The analysis was cafried out
using a Uv-Vis spaciropholometer, the crystalling fraction oblained was dissodved using
mathansl &5 @ sohent. A the UY-Vis spectrogholometar and delésmingd the wavalengih o
be 200-400 nm. - For anelysis using an IR spectrophotometer, orystats from the obteined
fraction were used as much as 0.5 mp then mixed wilh 50 mg KBr and crushed
homaogeneoushy. The FTIA specirophotomater is first pedormed with & bfank baseline in the
loern of air. Samples wora puf inko KBr opdls and put into a device with a hole leading 1o tha
radiabion source then analysls was camed out ranging from 2.5-micron wavelsngtha (u 4000
cm-1) 1o 25 microns (u 400 cm-1), In the GCME focd, 1 4 of the pure isolate was mjected indo
1he GC-ME tool, then the column wsed was the capifany model number 19091 5-433 HP-5MS
5o Mathyl Siloxane with a length of 30 m, a diameter of 250 pm and a thickness of 0.25 pm,
Oven lemperalures wera wsed betwean 100-220 °C. The rale of lemperalure ncrease is 15
C minwte and the flow velocity s 1.0 méminube. The carfier gas is pressurized hafum 10.5
pai and a total rate of 140 mifmin and a spiit ratio of 1:50,/%

Antisinflammatory assays

Ant-inflammatory efectivensss test of eaves of Abroma augusts using sight male
white mace aged arcund two months with an average weight of 20-30 g. Mice ware mndomly
divided info 4 groups, each group conlaining 3 mice (Tabdg 1). Mice are acclimatized and
lasted for 24 hours by being given a drink. The inaction of injection from the beginning of the
iraatmaent, hall an hour afler wo tresfmant, the rats wera given an impection both of extract and
wolates on the sole of the |af rear ool The volume of Edema was measurement using
caliprs for 300many al 30 min inerals,

Table 1. Grauping of Animal test for anbi-inflammatory assays

Mo Group Mame Total @ mice host
1 Positve conirol 1

2 Mesgative conirol 1

8 The isclate of Abroma aupsls 3

4 Exiriet af Abroma awgusts 3

Calculation of determinatif] of several test animals
Calculated according to the Federes formada: in-1] (1) = 15
‘Whera n: Mumber ol experimantal animalg per group; and & Mumber of groups

Diclofensc sodium dogse calculation
VAD oy Wege (kg1 Do [mgleptengnii
Ceneaniibos |mgml )

Determination of amnti-inflammatory activity
Calculated parcent edema dand percent mhbiton of edema by following the previous stady.?
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% udem = L x100%
Determination of phytochemical analysis
This research 1o find oul the content ol compounds from the rools of the Abroma augusta L,
was camed out throwgh phytochemical 1esis by looking af the color changes or reactions that
ofeur in the sample cawsed by the reaction betwean the reagent and the sampla.

3. RESULTS AND DISCUSSION

Percentage of yield _ _ _
The parcentage yielkd for the exiract was obtained and tabulated in 1able 2, by weighing the
wighl of each lraction and then calculated, The lolowing results are oblained;

Tabal 2. The percenl walkd ol Abroma awgusia L extract with ddlerent sohani

_Fracbon Fraction weght (] % Yigid
n-hexane 1.4016 0.14016
Eihyl- acetate 2.014 02014
Mathanol 16,6150 166150

Among the hree estracts, the methanol frection geve the highest percentage yvield ol
1.66158%, then ethyl acetate 0.2014% and n-hexane 0.14016% gave the lowest perceniags
yigld, Thil sedms dud b 1he abildy o each sokenl 1o exlact compounds in e rools i
different, Besides. ako this & Influenced by tha roo estractsd of the plant, whers the
concentratcn of the chemical compound Is not too high. Methanol extract shows the conten
ol sacondary metabolies alaksds, tanning, sheroids, snd dlarpenoids which an non-polar
compounds (Tabée 3). Moreover, we fownd that the stercéd group = the mejor compound of
he secondary metaboles group n the Bolate.

, Hasul
Secondary Matabalites i hod Total Extracl rr————
E 'I I'I' Meyer rengent - 2
Dregendorl reaganis - -
Flanpnoids HGI @M + Wg powaar : -
Tarming FaCh - ]
Steraigs Lisberman Bischaznd + “
Triterpanaids Ligberman Burchard 4
Waler [Bmled) shakse il - -
Seponing foam EppaErs
41 Prossem {5 Aba m
Isclation of Abroma augusta L.

The isolafion of bioactive compounds was careed oul by column chgmal

which beging with vacuum column chromatography o separale and simpily the lodal
cOmpounds in the extracl, then conBruad for the solation process wsing gravity column
chramatograpéy to abtain fowr sub-fractions. and the best fraction we contineed for the secand
of thir KKG process to obdain a pure of isofaios, Finafly, we found 1hal fraction 2.1.1 {Figuio 1)
s a staining pattem. Somehow, we wonder what the compaund in that iSolate. We did the
piyiochemecal screening of the fraction to determine the conlent of chemcal compounds In
the iscdates. The results of the phytochemical test {Table 3} showed that the solale conteined
a singls comipound B steroids. This dala showed that the isolale is & natumal polymar, which
was supporied by the resulls of three eluent 1esis that showed an elongated TLE patiern il
mcdicated that the compound obtaned was a polymer,
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Characterization of isplate
To wlontily the groweps of seccndary motabolibes found In tho isolmled mothanol exdroct o
Abrarns Augeisia, the charactanzation was peformed using 8 spactiophatsmainn

Characterization using a UV-Vis spectrophotometer
Tre number of absorbance of the compound the isslates weare oblained from the
beatvnzss of Alvorne acaaashe L dagairss) UM ligihl sehich Daas abesonpion st amaemum wavelenglh
of 266 mm {11487 A) (Eguro Z), This dota shows the charachenistics ol slankd compounds
ihal indicate conjugated dowble bonds which may aksa be aromatic.
L]
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Figura 1. UvV-Vies Specirum of [soloie 2.1 |

Charactarization using spectrophofomater of FT-IR

Tre FTIR analysis' of compound F211 Is used to find out functional groups of
compounds, where the results of the FTIR specirum of compound F.2.11 and comparison
can beseen in Figures 3 and 4

1) I,J-:.:.I::.Il NN\
:: |II ||n'| | '|.|| ]l s o
Y = = Trm =

Figure 2 The FT-IH spectrum of (zolale 2,1.1 and Squalens siructure mmerprelation

The nesailts of the isskatad spettrum (gum ) showed Hal the existencs af Tunttional
groups of & compound based an the electromagnetic spectrum inthe IR region, Wavenumbe:
332182 cm” showed there is the existence of siretching sbsorpdon of O-WH hydroogy| croups,
and 30302 15 a C=C-H graup. This assumpton is strangthaned by the exstence of wava
number &1 2833 cm’ which is belongs 10 an alphatc CH group (2850-2970 om'), The
absorbanca at wavenumbar 668 cmi-1 & causad by e © = © group which s an arcmatic CH

group. Thene 15 also A peak & 2524,09 om ' means i C-H steain of GHa, Moregver, [hit peaks
in both 1843 cm ™ and 1512, 10 om” indicato tho prosencs of aromatic C=C and wovo numbors
1773 02 and 1728 73 om ' which mdicate £-0 uplake, this indicalas the presance ol lerpennld
compounds or modified of squale mey ooour evan due to impure of the solate. ™ The FTIR
specirum of solale F2.1.1 has high similasity with the previous results which is confirmed a
similar compound.
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Ho This Gtudy Thee previcus Sty ‘Wervelangth
21 Sounlene Bgudions fem 1} Group
{ Modified)
1 321,82 aoan,2 Halz2 AE50-3500 C=C-H
2 . 305108 100-3000 C-H
3 2608, 27 2Ea0, 28207 H00-2B80 G=H
PEEAT S5 4 ARG
i 143514 18873 rary TEG0-14E0 CsLC
1667.3 -0
] TEN 24 . 13001040 c-0
ZErizal (2005}

AWW oy presviols reseanch, e results ol our stugy &ne suspected o have CO-0
bype boncs; © - H C=Cand &= C - H, ¥ can bo soen in Tablk 4, Based on tho rosults of
fhe comparalive spectrum in the table abowe with the |zalaled compound F2 11 have
similasiies with the resufls of Erzal siedy whith siated postively the starold group
compunds, To find out specilically needed tudher charactanzation using GC-NS lor the
determinziion of compounds,

Characterization of molecules compound by GC-ME

To confum theresults of our FT-I1R analysis, the characterization was carded oul using
e GC-MS spectrophotormeter, 1o knew the molecular wesgnt of the compouncs was obifakned,
The isolale thal was characterized showed the paliemn of fragmeniztion of MS data with
molgcuar iong valued af ma2 4100 which hed simitarbes wih M5 dala ol sgualang
compounds obtained from Savssurea obvalafa estract”™ The patierm of hagmantation
batwaan solates and liteaiure can be ssan i Floura 1,

a

168 §EEE

- e ] g v ans  gs mmn s sy ews
R @ a0 M M1 I3 M3 WD M AN T M DD B NE M} EE 1D N

Flgure 3 Spectrum GC-A5 of lsolate F211

SN E

Upan comparing wilth mevious siudes shows thal indaed, the FT-1R gpectrum al isciaba
F.21.1 correspones 1o Sgualens and GC-MS spectrum resulis also show that isclate F2.1
has befonged 10 scugnne which is a stenold group

g8
Fugure 4. Stnecire of squalane: (£ B 10,15, 18 23 Hexamedny -2,8,10,14,18 22 -{atracosa-

hexane =
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Teble Egaw_wmmlﬂymhﬂau_luqum
Valus

Prpartiog

Modecular waight 410,7 g mal!

Meling paint “TEI0

Aslraciive indax 1494

Viscomiy at 2590 1dep

Diansity 0858 g.mi

Bdiling point at 25°C il

Flash point 1MC

leyding rumbe 381 gl g

infraned peaks 2728, 1688, 1444, 1360,

1150, 1180, 964, B35 cm!

Jurface tansion =32 MmN

Anfi-inflammatory assays

AntHinflammatory 1esting was done by injecting test samples on expermantal animaks
fieal have been injectsd with carragesnan, The resulls ol measuring the diameter of the test
anmimal's kegs can be seen in Tehie 6.

Table 6. Ant-inflarmmatory acthity of both exract andiiolate F2.1.1

Sample The feed diameter @fier injaclion (mm) %
AT J S b Decreased

0 rmin 30 min Bimin S0min  Edema

Positten control (3,74 mg) [Ldg 0,42 a9 038 A0 ET
Megalive control nd nd nd nd nd

Extract {3 mg) 035 .33 0 031 J1.66
Extract (10mgh 0.3 0.36 022 .31 3

Exiraci L vamagh 03 0.30 029 nr 2866
isodata F211 15mgk 031 0.3t 032 n.2r a0
ispiale F211 {10eng) D28 0.2e 028 n.ar 28
txplaie F211 {15ma) 035 0.32 030 028 a0

Besed on the data in Teble & A can ses & decease in gwelling of the lege of the tesi animals
1hat have bean given tast samplas, due 1o the activity of tha isolale as an anti-inflammatory
agent, The ability of antl-inflsmmatory acivly can be seen fom the S of edema of tesl animal
fest. The formaton of inflammation due o the nduction of carrageenan coneists of two
phases. The firsl phase (early phass] 5 1-2 howss afler carmagesnan injeclion which causes
trauma, In the second phase (laie phasa| proslagiandin refease ocours and is mediated by
bradykinin, |leukdlrienes, polymorphofuclesr cels and proslaglandin  peodudtion by
macrophages.’

and drug response

Inflarmmation is a response o inflammation of tissue damage due 1o varous adverse
shimiull, both chemical and mechanical stimall, infectons, and lorsign oixects sweh &5 bacierla
and viruses.” Anti-infflammatory drugs that are generally vsed are divided info bwo major
groups, namely anli-infammalony steroids and non-stercidal anfi-infammalony  groups,
Howewer, both ciasses of drugs have side effects thel are quite serows in ther use. Anti-
mllammatory steroids can cause peptic wicers, decrease immuniy to infections, csieoporosis,
muscle alrophy, and {al bssue, increase inaccukyr pressure, and are diabetes” Some
compounds thal have anti-inflammatory activity from plants are classified as flavonoids. The
developrment of nalural-based compounds 85 an afemslive o anl-nlammalony stenoids and
non-stenced which are known 1o heawe sade effects on health. ' In our study we wene able o
obtain isofates ram the Abroma augusta plant which were thought to be squalene compounds.
The resufls of our Isolate characterization using UY-Vis spectrophofomeiry and phylochemical
tests confirm that isolate 2.11 is a steroid class. Futher charactenzation usng FT-IR and GC-
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MS strengthens our hj'p-ﬂﬂ'ml! that the compound solatdBy 11 ks squals, by companng with
some previous studies, ' Squatene is a tifffpene that intermediate in the biosynthesis of
starols in sukaryoles and a few bacteria, - with the formula CaHes, an miemmediate for the
biogynthess of phytosteral or cholesteral in anirmal, plants, and even humans, widespread in
animal and vegetal Hf§dom. =~ In previcus research have reporied that squelane (S0) from
wirgin olva il (YOO possesses praventive effects against skin damage and anti-inflammatory
properties.” Hence, Squalene could be a usebul natural product thal might cani manadge
would healing I:q.r its immunomodulation of mecrophages. the main innate celis iff@ve in
wourd healing.'” Squakena play role in reducing free radicel oxidative stress and reduced
B acelluiar levels of ADS, nitrites, pro-inflammatoryljzymes (iINOS, COX-2, and MPO). and
cytokings (TNF-a, IL-15, IL-6, and IFN-y) Besides, squalene enhanoed axpression levels of
anti-inflammatony enzymes (HO-1) and ranscription factors (Nrf2 and PPARY),~

CONCLUSION g

Based on the resulls ol this research it can be concluded thal the results of UV-Vis
and FTIR characterzation show that the compound contained in isolate F211 s a sterold
group and confirmed by GC-MS it is concludad that the steroid compounds obtained are
squatene, il strenglhened by the results of phylochemical fest produece a brown positive Steraid
with & whila needle-shaped crysial. Moreover, the anfi-inflammatory sctivity of the extract and
solaie F211 has the same potency as an anli-nflammaiory with edema values approaching
jpoadlve contral resulls with a rduction in edema of 28-30%
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