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ABSTRACT

Nowadays, many of synthetic compounds with potadt diverse biological activity have been prepareairf
available natural compounds, which are safe, inespee and readily available. Propolis is a resinduse-hive
product containing bee secretions and plant regiagular as a health supplement because of itouarbiological
properties, and composed primarily of artepillin & prenylated derivative of cinnamic acid. The loydistilled
volatile oil of the Cinnamomum burmannii bark wasalysed by using gas chromatograph — mass specteome
(GC-MS). It was rich of phenylpropanoid compounsigh cinnamaldehyde as the major compounds. Ragon

of the essential oil was succesfully carried outibing 3,3-dimethyl allyl bromide with heterogengeatalyst, and
the products were identified by GC-MS. Prenylagsdential oil showed high antioxidant activitiebieh are
suggested due to prenylated cinnamaldehyde, siig¢hie main compound
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INTRODUCTION

Propolis is a resinous hive product collected frgemt materials by honeybees and its considerée ta protective
barrier against the bee enemies [1]. This mateoatains more than 300 different constituents idiclg benzoic
acid, flavonoids, cinnamic acid derivatives, teg®nquinones, coumarines, steroids, and amino g2idg.
Propolis has attracted researchengerest in the last decades because of seveshigical and pharmacological
advantages such as antitumor, immunomodulatorymambbial, antiinflamatory, and antioxidant propes [5].
Moreover, It also has been reported to serve abiatits [6] and anticancer agent [7]. Differenorin the other,
Brazilian green propolis is the only propolis canitag Artepillin C, a prenylated cinnamic acid aitsl biological
activity has been reported [8-12].
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Figure 1. Artepillin C, A Prenylated Cinnamic Acid Found in Brazilian Propolis [8]

Prenyl is another name of dimethyl allyl group. Manaturally occuring compounds and their prenylated
derivatives are found to exhibit significant biolog properties (antibacterial, antifungal, antiiinand it can be
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inferred that the presence of prenyl group cands®@ated with an improvement of potency and selgctfor
some of these properties [13].

Apart from this, cinnamaldehyde as a major corstitifound in Indonesian cinnamo@ifinamomum burmaniii
[14] potent as substrate and play a key role fer sfinthesis of naturally-like Artepillin C througirenylation
reaction since they have similar structure as plpeogene skeleton with differs in carboxylic acd aldehyde
functional groups. In our present research, we &isestigate the antioxidant activity of “Artepiili C—like”
compound synthesized from isolated cinnamaldehiadteainnamon oil and prenyl bromide Al ,Os/NaOH/Na

as solid superbase catalyst. The antioxidant cgpaxfi the synthetic compound was measured by using
diphenylpicrylhidrazyl (DPPH) radical scavengingthual.

EXPERIMENTAL SECTION

Materials

All chemicals were collected from commercial supm@i Isolation of cinnamaldehyde from cinnamon was
performed by using continuous steam distillatiopaptus. The purity of isolated cinnamaldehyde masitored

by thin layer chromatography analysis using sitied Fs, plates supplied from Merck. Composition of cinnamo
oil was determined by gas chromatograph-mass spreter (GC — MS). Infrared spectra were recordelBn
pellets or in CHG by the Shimadzu Prestige — 21 Fourier transfofraiaed (FTIR) spectrophotometer. The unique
maximum wavelength of the starting material anddpots, as their identity, were determined by usilicaviolet-
visible (UV — Vis) spectrophotometer. The preseotthe prenylated products were determined usingem mass
spectrometer (MS — MS).

Isolation, Purification, and Identification of Cinnamon Oil

Cinnamomum burmann(iL.5 kg) is added into steam distillation appasatifter the container sealed, system was
allowed for heating approximately 10 — 12 h. Oilguid was extracted using dichloromethane, and drdus
sodium sulfate was added into organic phase. Ocgaimise was concentrated, and the residue wasethitand
weighed. Crude oil was then purified using Si-delotnatography column with hexane : ethanol (95s¢laent. IR
spectra of purified oil was recorded using CEH&$ solvent. Chemical composition of crude andfiggricinnamon

oil was performed using GC — MS.

Prenylation of Purified Cinnamon Oil

Heterogeneous catalyst gfAl,Os/NaOH/Na have been prepared in our previous wosk [Rurified cinnamon oil
(0.1 g) was dissolved in 50 mL acetone, stirretbatn temperature. Prenyl bromide (0.4 g) arfl ,05/NaOH/Na
(0.3 g) was then added and the flask was conneotedcondenser, being refluxed {6) for 24 h. The product
mixture was filtered, the filtrate was concentratedl redissolved in ethyl acetate. The undissohesitiue was
redissolved in ethanol. The concentrated product stared at 4C. Prenylated compounds’ composition was
analysed using MS/MS, UV-Vis and IR spectrophotomet

Antioxidant Activity Assay

A 0.1 mM solution of DPPH radical solution in metishwas scanned between 400 and 750 nm to obtaiimmen
wavelength. The absorbance of DPPH was adjustédtaith methanol at this maximum wavelength (~Bhf).
Afterwards, 5 mL of purified cinnamon oil (with @mcentration of 1, 2, 4, and 8 mg/mL) was mixed ibtmL of
0.1 mM DPPH solution. The mixture was shaked vigslp and allowed to stand in the dark at room teawapee
for 30 min. The purple colour was getting lighterridg reaction (Figure 2). The absorbance of tHetiem after 30
min was then measured at 515 nm as the end poedsie the absorbance of the resulting soluti&i%inm at 30
min as the end point. Efficacy of radical scaveggimas showed as % inhibition, and the 50% inhihitio
concentration (1) wa calculated [16].
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Figure 2. Solution Containing DPPH Radical Before ad After Addition of Test Sample
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RESULTS AND DISCUSSION

Isolation and Characterization of Cinnamon Oil

Continuous steam distillation, a very simple arféaive method, was used to obtain cinnamon oihfladonesian
cinnamon bark. The crude oil had unique aroma aad purified using n-hexane : ethanol (95:5). Thenubal
composition of crude and purified cinnamon oil lthea GC — MS determination are shown in Table 1.

Table 1. Chemical composition of crude and purifiectinnamon oil

Area (%)

No Compound Crude Oil _Purified Oil
1 Limonene 5.32 2.09

2 Eucalyptol 8.5 6.97

3 p-Cymene 1.78 0

4  a-Copaene 18.69 12.89

5 Bornyl acetate 10.02 9.52
6 Bergamotene 2.05 0

7 B-Caryophylene 8.1 7.26

8  a-Caryophylene 2.01 1.43

9 B-Terpinene 6.89 7.82
10  a-Murolene 2.94 0

11  &-Cadinene 6.98 6.25
12  Calamene 2.13 2.49
13  trans-Cinnamaldehyde 7.85 20.95
14  Cinnamyl acetate 5.69 10.82
15 Coumarin 0.19 0.62

From the data above, we can conclude that puriificagtep successfully improve the purity of cinn&deayde in
the mixture, from 7.85 to 20.95% of total area. TRespectra of crude and purified oil has the saattern, except
for the dissappearance of peak near 3500 ¢x#DH stretch) in purified oil, which indicate thagdoxyl-containing
compounds has been eliminated during purificattep.sBoth crude and purified oil have significahsarptions at
3057 (aromatic C-H stretch), 2900 (aliphatic C-kt&th, 2700 — 2800 (aldehyde group) and 1650 — {@&®onyl

group) cnt.

Prenylation Reaction and Molecular Structure Deternination

Yellow crystal is formed in prenylation of purifiecinnamon oil. IR spectrum of the prenylated oilslghtly
different from purified oil at 800 — 1000 ¢has a result of the prenyl group absorption. Paryl oil has greater
maximum wavelength (314 nm) than purified oil (360QnThis red-shift effect can be associated witHitgoh of
prenyl group into the molecule. Based on the MS®&pm, there are 3 constituents in purified cinnanod has
been identified to be bound to 1 equivalent of pkegroup; m/z cinnamaldehyde = 132,1prenylated
cinnamaldehyde = 200 calamenene = 202.3renylated calamenene = 270;7coumarin = 146.1prenylated
coumarin = 213.9(Figure 3).
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Figure 3. Possibility of Prenyl Position Attached® The Cinnamaldehyde (1a-1b), Calamenene (2a-2byyc&Coumarin (3a-3d)

717



Antonius Herry Cahyana et al J. Chem. Pharm. Res,, 2015, 7(1):715-719

Antioxidant Activity Assay

DPPH is a model substrate for radical compounklast purple colour which gives 515 nm of maximum elergth.
If DPPH is scavenged by antioxidative agent, itsaabance will decrease gradually. Scavenging agtvi the
antioxidative agent was measured by the followiggagion :

. absorbance of control —absorbance of sample
% scavenging = x 100%
absorbance of control

In this research, both purified and prenylated hean cinnamon oil have radical scavenging agtiidiable 2).
Linear plot are obtained between % scavenging andentration of sample, and from the linear equatibe 1G,
value can be readily determined (14.22 mg/mL foifigd oil and 6.88 mg/mL for prenylated cinnamdb.o

Table 2. Data result of antioxidant assay

sample concentration of purified oil  absorbancé&(a nm) scavenging (%

blank 0.181 0

1 mg/ml 0.175 3.3

2 mg/ml 0.158 12.7

4 mg/ml 0.15 17.12

8 mg/ml 0.129 28.72

sample concentration of prenylated oil absorbaat&%7 nm) scavenging (%)

blank 0.181 0

1 mg/ml 0.136 24.86

2 mg/ml 0.115 36.46

4 mg/ml 0.113 37.56

8 mg/ml 0.081 55.24

CONCLUSION

Prenylation reaction of isolated Indonesian cinnard under green condition was successfully addewith p-
Al,Os/NaOH/Na as solid superbase catalyst. Moreoverwds shown that prenylated cinnamaldehyde play
significant role for the enhanced antioxidant céyaaf prenylated cinnamon oil rather than the wmylated one.
This research provides a bright way to develop aatioxidative agent modified from naturally actieenstituents

by prenylation reaction.

Acknowledgements
This research has been financially supported Draté General of Higher Education (DIKTI) Ministryf
Education and Research, Republic of Indonesia gir®enelitian Unggulan Perguruan Tinggi (PUPT) g2&i4.

REFERENCES

[1] S Mishima; Y Narita; S Chikamatsu; Y Inoh; S OhtaYoshida; Y Araki; Y Akao; KM Suzuki; Y Nozawd,
Etnopharmacal 2005 99, 5 — 11.

[2] VS Bankova, SL de Castro, MC Marcucci. Apidolodiepq 31, 3 — 15.

[3]MC Marcucci, F Ferreres, AR Custodio, MMC FerreikdS Bankova, V Garcia-Viguera, WA BretZ.
Naturforsch C200Q 55, 76 — 81.

[4] MR Ahn, K Kunimasa, T Ohta, S Kumazawa, M Kamih&&aji, Y Uto, H Hori, H Nagasawa, T Nakayama,
Cancer Lett2007, 252, 235 — 243.

[5] IM Sforcin,J. Ethnopharmaco]| 2007, 113, 1 — 14.

[6] S Silici, S Kutluca,). Ethnopharmaco]l 2005 99, 69 — 73.

[7]1 A Popolo, LA Piccinelli, S Morello, O Cuesta-Rubi®, Sorrentino, L Rastrelli, A Pintdyat. Prod. Commun
2009 4, 1711 - 1716.

[B] MC Marcucci, F Ferreres, C Garcia-Viguera, VS BamkoSL de Castro, AP Dantas, N Paulih,
Ethnopharmaco| 2001, 74, 105 — 112.

[9] T Matsuno, SK Jung, Y Matsumoto, M Saito, J Morikadnticancer Res1997 17, 3565 — 3568.

[10]T Kimoto, S Arai, M Aga, T Hanaya, M Kohguchi, M Maira, M Kurimoto,Gan To — Kagaku — Ryoh©996
23, 1855 — 1859.

[11]Kimoto T, Chaen H, Kurimoto M. 1998. Apoptosis -htiolling agent. United State Patent nUS5830914.
[12]K Hayashi, S Komura, N Isaji, N Ohishi, K Yagthem. Pharm. Bul|1999 47, 1521 — 1524.

718



Antonius Herry Cahyana et al J. Chem. Pharm. Res,, 2015, 7(1):715-719

[13]RAP Castanheiro, AMS Silva, NAN Campos, MSJ NasatmeMMM Pinto. 2009Pharmaceuticals2009 2,
33-43.

[14]R Wang, R Wang, B Yandnn. Food Sci. Emerg. Tegt2009 10, 289 — 292.
[15] TM Siregar, AH Cahyana, W Wibowd, Chem. Pharm. Re2014 6(10), 349-353.
[16]A Abu-Mellal, N Koolaji, RJ Duke, VH Tran, CC DukBhytochemistry2012 77, 251 — 259.

719



