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Azsrbaycan Respublikasi Prezidenti cenab ilham 8liyevin Ssrencamina asasan,
2018-ci il Azarbaycan Xalgq Ciimhuriyyati ili elan olunmusdur.

Bu tarixi hadiss ila alagadar xalqimizi ve hamkarlarimizi Jurnalin redaksiyasi adindan
tebrik edirik.

Azarbaycan Xalq Cimhuriyysti dovrinds aczacihdin veziyyati va hokumatin bu sahada
fodakar va gargin fealiyyati haqqinda arxiv senadlari asasinda ilk dafe olaraq, tariximiz Uglin
¢ox 6namli malumatlar, jurnalimizin 2004, N1( sah. 23-28) ve N2 (sah.54-58) saylarinda
verilmisdir. Aragdirmalar Bas Redaktorun tagebbusu ve rahbarliyi ile apariimisdir.

Azarbaycan Xalq Cuimhuriyyati ilinda bu tarixi materiallarin jurnalimizda tsakrar darc
olunmasi magsadaygundur.

Based on Decree of the President of Azerbaijan Republic Mr.llham Aliyev 2018 has been
announced the Year of Azerbaijan Democratic Republic.

Editorial office of our Journal congratulate our nation and colleagues on this outstanding
occasion.

Reffering to archive documents, for the first time the valuable information, about
circumstances of pharmacy and devoted,intensive performance of the government on this field
within period of Azerbaijan Democratic Republic, has been reflected on 2004, N1 (p.23-28) and
N2 (p.54-58) issues. Researches have been led with initiative and management of Editor-in-Chief.

That is very advisable to republish these archive materials in the Year of Azerbaijan
Democratic Republic.

Azarbaycan 9czagiliq ve Farmakoterapiya Editorial Office of Azerbaijan Pharmaceutical
Jurnalinin Redaksiyasi and Pharmacotherapy Journal



Mﬁl\"’ FARM

S,
:mdf

.,
Dl v

-t
N

g
53 o

)

‘gi &gﬁ.ﬂ AZEM‘P

%&Q&m&

AZORBAYCAN
9CZACILIQ

V9

FARMAKOTERAPIYA

JURNALI

AZORBAYCAN RESPUBLIKASI SOHIYYO NAZIRLIYI

Yarimillik elmi-praktik jurnal

AZORBAYCAN TiBB UNIVERSITETI

Azorbaycan Respublikasi Prezidenti yaninda Ali Attestasiya
Komissiyasmin qorart ils, jurnal dissertasiyalarin osas naticalorinin dorc
olunmasi tovsiyo edilon elmi nogrlorin siyahisina daxildir. Jurnalin

2001-ci ildan nagr olunur.

2007-ci iladak «Azarbaycan Oczagilg

Jurnaliy (cildlor I-V1) adt il> nasr olun-
mugsdur.

Tasisci:

AZORBAYCAN TiBB UNIVERSITETI
Azarbaycan Respublikast ©dliyys Nazirliyinda
06 mart 2007-ci ildo

geydiyyata alinmigdir, Ne 2162

Redaksiyanmin iizvlori:
FUAD MOMM®ODOV, aczagiliq lizrs falsafo doktoru
FORID OLIYEV, aczaciliq lizra folsofs doktoru

Redaksiyanin iinvani: Azorbaycan, Baki, Az 1022
Bakixanov kii¢. 21, ATU-nun 2 sayl todris
binasi (3-cli mortobo).

Tel: (+99412) 5971546
e-mail: info@azpharmjournal.com
veb-sayt: www.azpharmjournal.com

Capa imzalanma tarixi:
27.12.2018
Sayr: 100 niisxo

Cap olunub: “Yeni Poligrafist” MMC maotboasi, linvani:
Baki goh., Nizami rayonu, Q.Qarayev pr. 94.

Redaksiyasinin faaliyyati Komissiyanin toloblorine (www.aak.gov.az)
osaslanir.

Bas Redaktor:

HAFIZ OLIYEV
Omoakdar elm xadimi,
aczagiliq elmlori doktoru, professor

Redaksiya Heyati:

ELSEVOR AGAYEV
Oczagiliq iizra falsafa doktoru

ADIL BAXSOLIYEV
Tibb elmlori doktoru, professor

ARIF OFONDIYEV
Biologiya elmlari doktoru, professor

YUSIF KORIMOV
Oczagiliq elmlori doktoru, professor

MUSA Q®&NIYEV
Tibb elmlari doktoru, professor

TAHIR SULEYMANOV
Oczagiliq elmlari doktoru, professor

Jurnalda dorc edilon materiallar haqqinda molumat Chemical Abstracts (CA) vo ELSEVIER Bibliographic Database
(EMBASE) verilir. Jurnal East View International Services (EVIS) torafindon yayimlanir.

Cild XVIII, 2018, Ne2

Sponsorlar

EB @) AzeriMed



A3EPBAUJIKAHCKMA
®APMAIEBTUYECKUHA
n
®APMAKOTEPAITEBTUYECKHUM

AZERBAIJAN
PHARMACEUTICAL
and
PHARMACOTHERAPY

ZKYPHAJI

MUHUCTEPCTBO 3IPABOOXPAHEHM 1
A3EPBANJIDKAHCKOM PECITYBJIMKH

A3EPBAMJDKAHCKUI MEJUIIMHCKUIA

YHUBEPCUTET

Ilonyz00060it nayuno-
NPAKMUYECKUI HCYPHAT
Ocnosan ¢ 2001 200y

1o 2007 2. uzoasancs noo nazeanuem
«Asepbarioncanckuil hapmayesmu-
ueckuil scypuany (moma I-VI),

Pemenuem Bricuieit ATrecTanuoH-
noit Komuccuu npu [Ipesunente
Asepbaiimkanckoi PecriyOnuku
JKypHaJI BKIIIOUEH B TIEpeYCHb Hayd-
HBIX U3JIaHUH, B KOTOPBIX pe-
KOMEH/YIOTCS ITyOJIMKallil  OCHOB-

Yupeoumens: HBIX PE3yJIbTATOB JUCCEPTAIIUH.
A3BEPBAMIKAHCKUI JlesTeNbHOCTD KypHaa COOTBET-
MEJULAHCKHUI crByer TpedoBanusiM Komuccun
YHUBEPCUTET (www.aak.gov.az).
3apeructpuposan 5 T'naBHbIA perakTop:
Munucrepcrse

toctunuu 06.03.2007, Ne 2162

Yiensl Penaknun:

®YAJI MAMEJIOB, 0okmop
¢unocoghuu no papmayuu
®APUJT AJIUEB, dokmop
Gunocogpuu no papmayuu

ADU3 AJIMEB
3acnysicennvlii dessmens Hayku,
00Kmop apmayesmuyeckux
Hayk, npogheccop

PenaknmuonHasi KoJ1jierus:

DJIbCEBEP ATAEB
dokmop gunocoguu no

Aodpec pedakyuu:
Asep6aiimkan, Baky, Az 1022 Gapmayuu
yi. bakuxanosa 21, AJINJIb BAXIITAJIMEB

2-ii yueOHbIiT KOpIyC

AMY (3-i1 aTax).

Ten: (+99412) 5971546

e-mail: info@azpharmjournal.com
6eoO-catim:
www.azpharmjournal.com

O00KMOP MEOUYUHCKUX HAYK,
npogeccop

APU® DOPEH/IVIEB

O00KMOp OUOIO2UHECKUX HAVK,
npogheccop

IOCHU® KEPUMOB

Tloonucaro k newamu.

27122018 00KmMop (hapmayesmuyeckux
s 1005 ways, npospeccop
Hanevamano: MYCA TAHUEB

tunorpadust OO0 «Yeni Poligrafist»
Aopec:

r. baky, Husamunckuit paiion

mp. K.Kapaesa 94.

O0OKMOp MEOUYUHCKUX HAVK,
npogeccop

TAWP CYJIEUMAHOB
00KmMOp (hapmayesmuyeckux
Hayk, npogheccop

Ony0arKOBaHHbBIC B )KypHase MaTepuaibl nuaekcupyrorces B Chemical
Abstracts (CA) n Bibliographic Database ELSEVIER (EMBASE) .
XKypnan pacnpoctpansiercs East View International Services (EVIS).

Tom XVIII

JOURNAL

MINISTRY OF HEALTH

AZERBAIJAN REPUBLIC
AZERBAIJAN MEDICAL

Semi-annual scientific-practical
Jjournal

Established in 2001 year

Until 2007published as «Azer-
baijan Pharmaceutical Journaly
(vol. I-VI)

Establisher:
AZERBAIJAN
MEDICAL
UNIVERSITY

Registered in the
Ministry of Justice
06.03.2007, Ne 2162

Editorial office members:
FUAD MAMMADOV, Doctor
of Philosophy in Pharmacy
FARID ALIYEV, Doctor of
Philosophy in Pharmacy

Address of editorial office:
Azerbaijan, Baku, Az 1022,
Bakikhanov 21 str.,

2 education corpus,

AMU (3-rd floor)

Tel: (+99412) 5971546
e-mail:
info@azpharmjournal.com
website:
www.azpharmjournal.com

Signed in print:

27.12.2018

Circulation: 100

Printed in:

printing-house “Yeni Poligrafist”
LLC

Address:

94, G.Garayev av., Nizami coun-
ty, Baku

UNIVERSITY

By the decision of the Qualification
Commission at the President of
Azerbaijan Republic the journal
has included in the list of scientific
publishing which recommended for
printing of the main dissertation
results. Journal activity meets the
requirements of Commission
(www.aak.gov.az).

Editor-in-Chief:
HAFIZ ALIYEV

Honored Scientist, Doctor of
Pharmaceutical Sciences,
Professor

Editorial boards:

ELSEVER AGAYEV

Doctor of Philosophy in
Pharmacy

ADIL BAKHSHALIYEV
Doctor of Medical Sciences,
Professor

ARIF EFENDIYEV

Doctor of Biological Sciences,
Professor

YUSIF KERIMOV

Doctor of Pharmaceutical Sci-
ences, Professor

MUSA GANIYEV

Doctor of Medical Sciences,
Professor

TAHIR SULEYMANOV
Doctor of Pharmaceutical Sci-
ences, Professor

Materials published in journal is reported in Chemical Abstracts (CA)
and Bibliographic Database ELSEVIER (EMBASE).
Journal is published by East View International Services (EVIS).

2018, Ne2

CnoHcopbl

Sponsors

@) AzeriMed

Volume XVIII



MUNDORICAT

Hafiz M. 9liyev, Roafail V. Sadiqov. Azarbaycan Xalq Cliimhuriyyati dovriinde
(1918-1920-ci illor) aczaciliq xidmatinin voziyyati haqqinda .........ccceeevveeiieeneennnen. 5

Tahir A. Siileymanov, Nigar H. Pasayeva. Veronica crista-galli Stev. otunun
flavonoid torkibinin Oyronilmosi........cccueeeeuiieeiiiieiie e 10

“Yelena V. Krivorucko, Hiiseyn Kanaan, Viktoriya A. Samoylova, Vladimir
N. Kovalyov, Olqa V. Demesko. Argania spinosa meyvalorinin karbon tursulari
2 B (534 013 11 ) o PSP 14

"I Made A. G. Virasuta, Putu S. Yustiantara, Ingrid Y. J. Vage, Ni M. W.
Astuti, Ni L. P. V. Paramita, Yan Ramona. Bali adasinda becorilon Piper betle
L. yarpaqlarindan alimmis efir yaglarinin antikandidoz biomarkerinin todqiqi vo
xromatoqrafik XarakteriStiKaSI........cccvvieiiiieiiiciie e 17

““Andrey B. Qoryacev, Nasir M. Hiiseynov, Yelena Y. Lemesenko, Oleq N.
Afanasyev. Dorman preparatlarinin toyini vo istifadesi zamani oczagiliq

xidmatinin keyfiyyati vo tohliikasizliyi problemlori .........ccccovieiiiiiiiiiniiiiiiicee 24

Musa M. Qaniyev, Afaq U. Kazimova. Kalsium antaqonistlorinin yeni toroyan
naslin prenatal vo neonatal dovrds fiziki inkisafina tosiri (eksperimentdo) ................. 29

Nigar M. Kamilova, Raya B. Soforova. 35 yasdan yuxar1 hamilolords doliin
botndaxili inkisafinin kompleks exoqrafik qiymotlondirilmasi ........cccceeeevvveniieennnnnne. 34

Viigar N. Cavadzads. B virus hepatitli strongiloidozlu xostolorin normal

bagirsaq mikrobiosenozunun voziyyati Vo Onun barpast .........c.eeecveeeeveeeriveesveeennveennes 40
RIZVAN CAVADOV — 100 .......ooovomiiiiiiriecineieeeseseeiesiesses s 44
Miislliflar iiciin qaydalar (azorbaycan vo inglis dillorindo) .........cccccvvevciieeniieenenee. 45

) Ukrayna vo Livan
) indoneziya
)Rusiya Federasiyasi



COAEPXKAHUE

Adunz M. Anmes, Padpana B. Cagbiros. O cocros-
HuM (hapMaleBTUYECKOH Ci1y>X0bl B IEpUOJ MpaBiie-
Hus AsepOaiimkaHckoit Jlemokparudeckoil Pecry0-
yukn (1918-1920 rr.)

Taup A. CyaeiimanoB, Hursip I'. [Tamaesa.
N3ydenne ¢h1aBOHOUTHOTO COCTaBa TPaBhl Veronica
crista-galli Stev.

“Enena B. Kpusopyuko, Xycceiin Kanaan,
Buxropus A. CamoiisioBa, Baiagumup H. KoBanes,
Oubra B. Jlememxo. KapOoHOBbIE KHCIOTHI H
TepIEHBI III010B Argania spinosa

"' Mapne A.I'. Bupacyra, Ilyty C. FOcTuanrapa,
HWurpun UK. Bare, Hu M.B. Actyrn, Hu JLIL.B.
IMapamura, fIn Pamona. lccrnenoBanue aHTUKaHIH-
JI0O3HOT'O OMOMapkepa u xpomaTorpadudeckas xapak-
TEepHUCTUKA YIPUPHBIX MACE]l, TOJyICHHBIX U3 JINCTHEB
Piper betle L. xyTbTUBUPYEMBIX Ha OCTpOoBe banu

#%%) Apnpeii B. Topsiues, Hacup M. I'yceiinos,
Enena 1O. Jlememenko, Oser H. Adpanacnes.
IIpob6nemsl 6e30macHOCTH U KauecTBa (hapMaleBTU-
YEeCKUX YCIYyT NPU Ha3HAYEHUU U UCIOIb30BAHUH JIe-
KapCTBEHHBIX IIPENapaToB

Myca M. I'anueB, Apar Y. Ksazumosa. Bo3neii-
CTBHE aHTArOHHCTOB KAJIbIU HA (PU3HYECKOE
Pa3BUTHSA HOBOT'O MOKOJICHUS B IEPUHATAILHOM U
HEOHATAIBHOM TIepHOJIe (B IKCIIEPUMEHTE)

Hursip M. KamusioBa, Pas b. Cajdaposa.
KommnekcHas sxorpaduueckast OlleHKa BHYTPUYT-
POOGHOro COCTOSIHUSA IJI0Ja y OEpEMEHHBIX CTapllie
35-tu ner

Byrap H. /IxxaBanzane. CocrosiHrEe HOPMAJIBHOTO
KHLIEYHOT'0 MUKPOOMOLIEHO3a U €r0 BOCCTAaHOBJICHUE
y OOJIBHBIX C BUPYCHBIM rematuToM B u cTpoHTHITO-
H7030M

PU3BAH J7KABAJIOB - 100

[paBuia aas aBTopoB (Ha azepOaiiPKaHCKOM U aH-
IVIMICKOM sI3BIKaX)

9 VYkpauHa u JIuBan
)I/IHILOH63I/IH
sk o
) Poccwmiickas depnepauus

10

14

17

24

29

34

40

44

45

CONTENTS

Hafiz M. Aliyev, Rafail V. Sadigov. About the
condition of pharmaceutical service during
board of the Azerbaijan Democratic Republic
(1918-1920)

Tahir A. Suleymanov, Nigar H. Pashayeva.
Study of flavonoids composition the herb of
Veronica crista-galli Stev.

*)Elena V. Krivoruchko, Hussein Kanaan,
Victoria A. Samoilova, Vladimir N. Kovalev,
Olga V. Demeshko. Carboxylic acids and ter-
penes of fruits of Argania spinosa

1 Made A.G. Wirasuta, Putu S. Yustianta-
ra, Ingrid Y.J. Wage, Ni M.W. Astuti, Ni L.P.
V. Paramita, Yan Ramona. Anti-candidiasis
biomarker determination and chromatographic
fingerprint characterization of essential oils ex-
tracted from Bali island cultivar Piper betle L.
folium

##%)Andrey B. Goryachev, Nasir M.
Huseynov, Elena Y. Lemeshenko, Oleg N.
Afanasiev. Problems of safety and quality of
pharmaceutical services in the appointment and
use of drugs

Musa M. Gamyev, Afaq U. Kazzimova. The
effects of calcium antagonists on the physical
development of the offspring in the perinatal and
neonatal period (on experiment)

Nigar M. Kamilova, Raya B. Safarova. Com-
prehensive echographic assessment of the ante-
natal state of fetus in pregnant adults above 35
years

Vugar N. Javadzadeh. Condition of normal
intestinal disbiosis and its restoration in patients
with viral hepatitis B and strangyloidisis

RIZVAN CAVADOYV -100

Rules for authors (in the Azerbaijan and Eng-
lish languages)

") Ukraine and Lebanon
) Indonesia
ek . .
)Russian Federation



virasuta1

by Gelgel Wirasuta

Submission date: 29-Apr-2019 04:55AM (UTC+0700)
Submission ID: 1120750559

File name: Virasuta1pdf.pdf (435K)

Word count: 3730

Character count: 18651



2018, Mo 2, 17-23

AZORBAYCAN OCZACILIQ vo FARMAKOTERAPIYA JURNALIL

2
ANTIi-CANDIDIASIS BIOMARKER DETERMINATION AND
CHROMATOGRAPHIC FINGERPRINT CHARACTERIZATION

OF ESSENTIAL OILS

EXTRACTED FROM
CULTIVAR Piper betle L. FOLIUM

BALI ISLAND

I Made A.G. Wirasuta’, Putu S. Yustiantara', Ingrid Y.J. Wagel, Ni M.W.
Astuti', Ni L.P.V. Paramita’, Yan Ramona’

Udayana University, Faculty of Mathematic and Natural Science, 'Pharmacy
Department, Biology Department, Indonesia

eugenol derivates

Knwueenie caosa: Piper betle L. folium essentialoil; TLC-bioautography; biomarker,

Introduction

Balinese have been using PBLas an alternati-
ve herbal medicine for generations in their daily
life to eliminate body odour, and to cure diar-
thoea, sore throat, and skin allergies. Searching
ethnopharmacognosy of the PBL use in Bali was
based on words of “usada and sirih”. Sirihi is a
Balinese word for PBL and Usadha word derived
from Sanskrithas a meaning of herbal medicine.
However Balinese people understand the
meaning of usada as guidance for diagnosis of
traditional healer, curing and treatment of dise-
ases, preventing and recovering of diseases. The
PBL has been used for generations to cure infec-
tion-related diseases, such asabscess, wounds, so-
res, rashes accompanied by fever. and thrush [1].
Decocted leaves have also been used for gargle in
the treatment of mouth hygiene. Thrush is a type
of infection in mouth cavity and throat caused by
fungi. Candidiasis is a type of thrush that has
been extensively reported [2]. In the treatment of
infection-related diseases. PBLis normally mixed
with other herbal ingredients.

Anti-candidiasis activity of PBL has been
extensively studied and as a result large varieties
of compounds have been successfully isolated
from this plant. Some chemical constituents
found in PBL essential oils were mono-terpenes,
sesqui-terpenes, alcohols, aldehydes. oxides,
phenols, phenolic ester, and ester [3]. Eugenol
derivates of PBL, such as eugenol, isoeugenol,
chavicol. methyl chavicol. and hydroxy] chavicol
were reported to have anti-candidiasis [2, 4]. The
chemical compounds contained in the essential
o1l of PBL varied with their varieties, cultivars.
geographical locations, and harvesting seasons.

TLC bioautography has been used in the iden-
tification of antifungal bioactive compounds, Da-
ta set of TLC numeric parametersis necessary for

further identification of biomarkers. GC-MS re-
sults provide us with information of compound
identities contained in the PBL essential oils. By
combining the TL.C bioautography, TL.C-densito-
meter, and GC-MS results, it will enable us to
identify precisely the antifungal bio-active com-
pounds of PBL essential oils. The relationship
between the minimum inhibition concentration
(MIC) of PBL essential oil and its biomarker
concentration can be analysed with the help of
statis@fl multivariate analysis. The main objec-
tives of this study were to determine anti-candi-
diasis biomarkers of PBL essential oils extracted
from leaves of this plant which were collected
from ten sites within Bali [sland and to determine
their chromatographic fingerprints.

Materials and methods

The chemicals with analytical grades, such as
NaCl., NaSO, anhydrate. methanol. toluene. ethyl
acetate, and TLC Si1GF 254 from Merck-Germa-
ny, ultra-high purity helium from a local supplier
and soburaud dextrose agar (SDA) from Sigma-
Aldrich were used in this project. Piper betle 1..
leaves were harvested from Petang-Badung (S1),
Penebel-Tabanan (S2), Kintamani-Bangli (S3),
Baturiti-Tabanan (S4), Tejakula-Singaraja (S3),
Blahbatuh-Gianyar (S6), Banjarangkan-
Klungkung (S7). Susut-Bangli (S8), Selat-Karan-
gasem (59), and Pekutatan-Jembrana (510). The
Candida albicans ATCC ATCC 10231 was ob-
tained from microbiology laboratory of Faculty
Medicine-Udayana University.

The equipment used in this study included
TLC instruments from Camag-Switzerland (TLC
Scanner 4, twin trough chamber 20x10 ¢m, and
automatic TLC sampler), GC-MS with HP-5ms
column (6890N GC — 5973 MS-Agilent Techno-
logies). glassware (IWAKI-Pyrex-Indonesian),

17
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1
a.nalytical balance (AND-Japan), and moisture
analyzer balance (Shimadzu-Japan).

Sample preparation.

The taxonomy classification of the PBL
sample was identified by botanist expert in the
Technical implementation unit for plant conser-
vation — Bali botanic garden of Indonesian
Institute of Sciences. Somel kg of freshly chop-
ped PBL was distilled with boiling water. sa-
turated with NaCl, and transferred to a separating
funnel. The separated volatile oil was collected
EEIh a centrifuge tube, added with NaSQ,, and
centrifuged at 4000 rpm for 10 minutes. The es-
sential o1l was collected in a dark born vial [5].

TLC-Bioautography — and  anti-candidiasis

activity.

Before being used, the Al-TLC SiGF 254 (20
em x 10 em) was prewashed with methanol and
activated at 120°C for 30 minutes. Some 30 pL
PBL essential oil previously diluted in methanol
(4 L. PBL essential oil in 1 mlL ethanol) was
spotted (duplicate spots for each sample) onto a
platein a band form by using an automatic samp-
ler (ATS) applicator fitted with a 25 pL syringe
and air sprayed band. The Band length was 3.5
mm. The first band was appliedon x = 13 mm. vy
= 10 mm, and with a 92 mm space between
tracks. The spotted efffhtial oils were developed
to a distance of 9 cm with mobile phase (toluene:
ethyl acetate; 93:7. v/v) in a twin-trough pre-
viously saturated with mobile phase vapour for
30 minutes. The developed plate was then dried
at 60 °C for 5 min and scanned witha TEF-scan-
ner 4 under wave length of 224 nm, with slit
length of 80% of the bandwidth of the spots and
the noffd) factor of slit dimension under 2.6 [6],
with a scanning siffled of 20 mm s™' and data reso-
lution of 100 pum/step. The in-situ UV spectra of
each peak in all assigned peak between 200 to
40(BRm wavelengths were recorded. The parame-
ter integration peak was set at the following filter
factors: Savit-sky-Golay 19. lowest slope, peak
thresholds (minimum slope: 5, minimum height:
10 AU, minimum area: 50 AU).

Each track was cut with a dimension of 1 x
9.2 em, sterilized under UV light in a clean bench
for 20 minutes, poured with 15 mL soburaud
dextrose agar (SDA) containing 75 puL. of Can-
@ albicans ATCC 10231 suspension with a
cell density of 1.5 x 10* CFU/mL., incubated (in-
verted position) at 37 °C for 24 h, and observed
for inhibition zone around TLC spots,

Anti-candidiasis activity of PBL essential oil,
extracted from samples collected from different
sites within Bali Island, was performed in tripli-
cate experiments on SDA. The 0.1% Candida
albicans suspension was swabbed uniformly with

18

a sterile cotton bud onthe sterilesolidified SDA
and let dry for 15 mins. Sterilized paper disks
with a diameter of 6 mm previously loaded with
15 ul. of PBL essential oil with concentration of
25, 50, aff) 100 pL /mL, werethen placed at equi-
distance on the surface of this medium and then
incubated at 37 °C for 24 h. The diameter [Z was
measured with a verniercaliper. The minimum in-
hibition concentration (MIC) of PBL essential oil
on the causative agent @Randidiasis was deter-
muned on the basis of a zero intercept of a linear
regression of the squared size of the 1Z, plotted
against natural logarithm of PBL essential oil
concentrations | 7].

GC-MS.

Some 1 pl. PBL essential oil previously dilu-
ted in methanol (10 ul. PBL essential oil in 240
uL. methanol) was injected into a GC-MS with
HP-5ms column (6890N GC — 5973 MS-
Agilent Technologies) with a setting of one
mL/min helium gas flow. The temperature oven
was settled at 60 °C (held for 5 minutes), and
then was gradually increased by 4 °C/min until it
reached 220 °C (this washeld for 20 min). The
running time offffhis programmed temperature
was 65 minutes. Data were collected in full scan
mode (m/z 50-600). The essential oil components
were 1dentified based on their retention indices
and by comparing their mass spectra with those
in the NIST 98 spectra library database.

Ehata processing

The in-situ UV spectra between TLC biomar-
ker peaks were compared by using cross-correla-
tion inction. Peak areas of the detected substan-
ces, with the help of software, were arranged into
a rectangular matrix (t observations x n varffibles)
[5]. Multivariate statistical analyses of the matrix
data set were conducted with help of Minitab 17
statistical software. The chromatographic finger-
prints similarity was calculated with the help of
HCA-ward linkage method.

Results

The results of taxonomy identification said
that PBL sample for this study, was Piper betle L.
The yield of PBL essential oils obtained from
hydro-distillation of PBL samples collected from
various sites within Bali Island was in the range
of 0.17 = 0.32% (v/w). Based on the results of
GC-MS analysis onthese essentialoils, 30 diffe-
rent substances were detected (see Table 1). The
respective chromatographic fingerprints sumnilari-
ties among PBL essential oils for GC-MS and for
TLC were 96.85% and 95.08%.
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Table 1. The MIC - anti-candidiasis activity of PBL essential oils

PBL essential oils The 1Z diameter (mm) MIC (uL./mL) R

D Yield (% v/b) | Cys (uL/mL) | Cs (uL/mL) | Cy (L/mL)

S1 0.295 83 12.6 22.0 11.738 0.955
S2 0.245 10.3 154 216 7.238 0.996
S3 0.290 0 12.0 17 .4 22873 0.953
54 0.320 0 12.6 233 22.873 0.953
85 0.300 11.3 204 255 7.773 0.974
S6 0.190 13.7 20.3 29.5 7.744 0.991
87 0.170 10.3 15.2 21.0 6.727 0.996
58 0.205 17.7 269 315 3917 0.9647
S9 0.205 7.5 13.7 18.3 9.324 0.993
S10 0.205 8.3 14.0 24.7 13.251 0.969

The TLC bioautography images presented two
inhibition zones (IZ). The first and the second 17
lied on Rf-values around 0.46 and 0.62,
respectively. The diameter of the second 17 was
found to be wider than that of the first one. The
mean peak areas of the first and the second zone
were 21407 AU and 38894 AU respectively. The

MIC-anti-candidiasis activity of PBL essential
oils was arranged between 3.917 - 22.873 pL/mL
(see table 2). Figure 1 presents the relationship
between the altitude. The HCA calculation
recommended a one cluster group with the
similarity of 96.85% for GC/MS fingerprint and
95.06% for TLC fingerprint (see Fig. 2.a-b).

Table 2. The identified substances on P. betle L. essential oil and the relationship between semi-
logarithmic of MIC with the peak area of contained substances

Retention " . Semi-logarthmic equation

No time (min) Identified Substance flog (M lg(f) . (Al'fl(.') +b)
1 5.99 Sabinene hydrate v=0.136x +0916. R* =0.125
2 6.22 ol-pinene y = 0.064x + 0.694, R? = 0.362
3 6.72 Camphene v=0.037x+ 0816, R*=0.197
4 7.63 uphellandrene y = 0.002x + 0.988, R* = 0.003
5 8.32 BPinene yv=0.149x + 0,798, R2=0.152
6 9.25 Bicyele 4.1, 0 heptane 3,7.7 trimethyl | v=0.101x + 0.695, R* = 0.345
7 9.72 Bphellandrene y=-0.006x+1.022, R*=0.020
8 9.79 Eucalyptol y=0.259x +0.751, R*= 0.384
9 109 Terpinene v=0.071x+ 0.686, R*=0.322
10 12.04 4-Carene y=0260x+0817, R*= 0419
11 15.47 Terpineol y = 0.046x + 0.559, R* = 0.261
12 18.58 Chavicol y=-0.026x + 1.534, R* = (.393
13 21.45 Isoeugenol y=-0.009x + 1.059, R*=0.098
14 22.48 Eugenol y=-0.010x+1.978, R>=0.308
15 22.63 Phenol, 2-methoxy-3-(2-propenvl)- v = 0.007x + 0.983, R* = 0.002
16 2291 [{Elemene v=0.130x +0.637, R*=0.279
17 23.77 Caryophyllene vy =0.092x +0.218, R* = 0.592
18 24.84 Humulene y=0.109x + 0.271, R? = 0.509
19 25.59 o Amorphene v=0.108x + 0.176. R* = 0.581
20 25.72 Germacrene v=0.043x + 0.654, R*= 0.272
21 25.88 ¥ Selinene y = 0.086x + 0.271, R* = 0.564
22 26.15 o Selinene v=0.068x + 0.268. R*=0.574
23 26.28 [{Cadinene y = 0.448x + 0938, R*= 0.239
24 26,54 P-bisabolene y=-0034x+0.997, R*=0.001
25 26.79 o Panasinsen v=0367x+0.259, R?=0.552
26 26.98 dAmorphene v =0.252x + 0399, R* = 0.274
27 27.23 a-patchoulene y=-0.029x+1.078, R*=10.217
28 2795 o Elemene v=0334x+ 0915, R*=0.283
29 30.44 Cadinol v =0.160x + 0.969, R* = 0.048
30 30.65 Allylpyrocatechol 3 4-diacetate y=-0.535x+ 1.039, K'=0.120
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Figure 1. The relationship between altitude, where the PBL grow (altitude above sea level “AASL")
with MIC as well as yield of PBL essential oil
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Figure 2. The HCA-Clustering (a), the relationship altitude-% yvield-% biomarker (b) and the
relationship PC1 loading values-sum bio-active peak areas (c).

Discussion spectrum of both peaffl of PBL essential oils (S1)
are shown in Fig. 3. Comparison between in-situ
spectra of the second IZ with that of eugenol
library resulted similarity-values of between 94 —
97%. Due to the closeness of both hRf-values and
their in-situ UV spectrum to eugenol library [8]
the second IZ was confirmed to be belong to
eugenol. In the meanwhile, the similarity value
between the in-situ UV-spectrum of first [Z with

The respective chromatographic fingerprints
similarities among PBL essential oils for GC-MS
and for TLC were 96.85% and 95.08%. These
high values of fingerprint similarity indicated no
significant variations of chemical constituents
contained in the PBL essentifffoils.

The TLC densitograms and the in-situ UV
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that of eugenol was 93 — 94%. Higher spectrum
similarity could be obtained if the substance had
a close chromophore function to eugenol. The
two anti-candidiasis biomarkers of these PBL
essential oils possessed a close chromophore
functional to eugenol and the active substances
have been presumed to be eugenol derivates. The
five substances delivered by the GC/MS had

chemical structures which were relatively close
to eugenol (see Fig. 4). These five substances
were chavicol, eugenol. isoeugenol phenol, 2-
methoxy-3-(2-propenyl)-, and allyl pyrocatechol
3.4-diacetate. These substances possess relatively
close chromophore structures and they could be
suspected to be responsible for bioactivity of
PBL essential oil against C. albicans.
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a0 100 i
i} A
860 2 gLy I
Jl (]
ed 80 | | |
51 0 A
Lo ! ! st
&
54 I
50 AR i
4aa) an- ',- 1 ESuganal
\ L
200 0 i |
200 ) \ |
. - » \ \
100, TR T i 10 b s
) =

60 100 20 30p 400 S60 600  7do

0 W 0 0 m [fim] o

Figure 3. The densitograms of P. betle L. essentialoil and the in-situ spectra
of peak s1, s2 and eugenol library.
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Figure 4. The Eugenol derivate molecular structure of GC/MS detected substances in P. betle I,
essentialoils

The MIC-anti-candidiasis activity of PBL es-
sential oils was arranged between 3.917 - 22.873
uL/mL (see table 2). Although all PBL essential
oil samples possessed close chromatographic fin-
gerprints, their anti-candidiasis activity was high-
Iy varied. The more biomarkers contained in
samples of PBL essential oil, the smaller their
MIC-values. This relationship governed a negati-
ve slope on a linear regression equation between
logarithmic values of MIC with peak areas of
substances contained in PBL essentialoils (see
table 1). The substances, such as f-phellandrene
(Rt:  9.72min), chavicol (Rt:18.58 min), iso
eugenol (Rt: 21.45 min). eugenol (Rt: 22.48 min),
p-bisabolene (Rt: 26.54 min), o-pathoulene
(Rt:27.32 min), andallyl pyrocatechol 3.4-diace-
tate (Rt: 30.65 min). provided negative slopes
and were suspected to be highly responsible for
the anti-candidiasis activities of the PBL essential
oils.

The Coefficient determination (R-squared) of
simple linear regression between logarithmic
(MIC) of B-phellandrene, chavicol, iso eugenol,
eugenol, B-bisabolene. a-pathoulene, andallyl py-
rocatechol 3.4-diacetate, and their peak areas

were 0.020, 0.393, 0.098, 0.308, 0.001, 0.217,
and 0.120, respectively. The R-squared of corre-
lation between the log (MIC) and sum of biomar-
ker peak areas was 0.558. The closer the data to
the fitted regression line, the higher its R-squared
value. Each biomarker substance possessed lower
R-squared value when compared to the total peak
areas of all biomarker substances. This explamed
that anti-candidiasis activity of PBL-essential oil
was a resultant effect of all biomarkers.

Figure 1 presents the relationship between the
altitude, where the PBL grows, and their essential
oil yield or their MIC-values. PBL harvested
from lower altitude areas tends to produce fewer
essential oil with higher biomarker contents, and
therefore possess lower MIC-values. In other
words, the altitude. \EfBre the PBL grows, affec-
ted anti-candidiasis activity of the essential oil
yielded from extractionof this plant. To obtain
higher anti-candidiasis activity of PBL, the plant
should be harvested from low altitude areas.

The HCA calculation recommended a one
cluster group with the similaritv of 96.85% for
GC/MS fingerprint and 95.06% for TLC finger-
print (see Fig. 2.a-b). It means there no signifi-
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EBnt different of fingerprints among the PBL oils.
The relationship between the PC1-loading values
of both TLC- and GC/MS fingerprints and the
sum peak areas of the biomarker described on Fig
2.¢. The PCl-loading values correlated linearly to
the sum peak areas of the biomarker with the reg-
ression coefficients of 0.982 for GC/MS finger-
prints and of 0.998 for TLC fingerprints. The
chromatographic fingerprint data consisted of the
substances peak areas data series. These multi
data series fpuld be simplified through the PCA
calculation nto a single PC1-loading plot value.
The PCA-loading plot was usually used to descri-
be the relationship between observations (finger-
prints) data among the rectangular matrix data set
(t-observations x n-variables). A substance peak
area of a chromatogram reflected its concentra-
tion level. This relationship could be assumed
that the PCl-loading plot of this rectangular mat-
rix data series presented the summary of each
substance concentration, which composed ne
fingerprint data series. The Fig. 2 d showed the
relationship between PCl-loading plot values of
both prints and the discs diffusion diameter [Zs
of each PBL oils. The PCl-loading plot-values of
GC/MS fingerprints obtained the regression
coefficients of 0.613, but the higher coefficient li-
near regression presented by TLC-fingerprints (r
= 0.925). It means, the [Z of PBL o1l correlated
EBarly to therr biomarker concentration level.
This relationship could be used to control the
quality of both biomarkers contained on PBL oil
and their pharmacological effect.

For the quality control of herbal medicine
should represent their efficacy control. The diffi-
culty of this control was hard to find the biomar-
ker as a reference standard. The result could be
used as a simple method for herbal medicine qua-

Reference

lity control without the biomarker reference stan-
dard.

Conclusion

Based on the TLC-densitometry and TLC-au-
tobiography results, the anti-candidiasis bio-acti-
ves possessed a close chromophore function to
eugenol. The eugenol, chavicol, iso eugenol, allyl
pyrocatechol 3.4-diacetate. [-bisabolene, ©-
pathoulene, and B-phellandrene were presumable
to be the biomarkers of anti-candidiasis activity.
The altitude, where the PBL grows, affected the
essential o1l yields, biomarker contents, and
MIC-levelsof this plant. To obtain higher anti-
candidiasis activity of PBL, the plant should be
harvested from low altitude areas.
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BALI ADASINDA BECORILON Piper betle L. YARPAQLARINDAP] ALINMIS EFIR
YAGLARININ ANTIKANDIDOZ BIOMARKERIN TODQiQi VO XROMATOQRAFIK
XARAKTERISTIKASI

I Made A.G. Virasuta', Putu S. Yustiantara', ingrid Y.J. Vage', Ni M.W. Astuti', Ni L.P.V.
Paramita', Yan Ramona’

Udayana Universiteti, riyaziyyat va tabii elmlar fakultasi, aczagiliq' va biologivd® kafedralar:,
Indoneziva

| Acar sizlar: Piper betle L. varpagmm efir vagi, NTX-bioavtografiva, biomarker, evgenol toramalari |

Nazik tsbagads xromatoqrafiva-densitometriya tisulunun naticolaring ssaslanaraq antikandidoz
bioloji fealligi evgenola vaxin xromofor funksiva dasivir. Zonn olunur ki, evgenol, xavikol,
izoevgenol, allilpirokatexol-3.4-diasetat, B-bisabolen, a-patulin va f3-fellandren antikandidoz faalligin
biomarkerlanidir, Piper betle L. bilen orazimin hindorliylt bitkide olan essensial yaglarnn,
biomarkerlarin migdarina tosir edir. Yitksok antikandidiaz faallig: alda etmok tigtin bitki, himdirlityts
daha az olan arazilordon todaruk edilmolidir.

HCCIEJOBAHHE AHTHKAHIWJIO03HOI'O BHOMAPKEPA H
XPOMATOI'PAQHYECKASA XAPAKTEPUCTHKA 3®HPHBIX MACEJL, NOJAYYEHHbBIX
H3 TUCTBEB Piper betle L. KYJIbTHBHPYEMbIX HA OCTPOBE BAJIH

M Mage A.I'. Bupacyra', Ilyry C. FOcrhanTapa', Murpua WK, Bare', Hu M.B. ActyTn', Hu
JLILB. Iapamuta’, fIn Pamona’

Vinusepcumem Yoasud, akyivmem MAmeMamiukit u eCmecmeeniix Hayk, kagedpst gapvayu’ u
Guoaozut’, Huoonesua

Karouesnte crosa: apupnvie macna mucmves Piper betle L., TCX-6uoaemozpadhus, Guomapkep, npouseoonsie
282eHoNa

OcHoebiBasice Ha Metoge TCX-JeHCHTOMETPHH MOSKHO YTBEPKIATh, HTO AHTHKAHAHAAZHASL
aKTHBHOCT 0O0ycnosieHa xpomoQopHoi rpynmnoi Oaumskoi K 3sredony. [lpeanonaraercs, uyrto
3BIEHOJ, XaBHKOI, M303BreHON, aTTdamupokarexona 3.4-aumauerar, f-Gucabones, o-maryiaud u -
dennasapeH ABAA0TCA OHOMapKepaMH aHTHKAHAMIOSHOH akTHBHOCTH. Ha cozacp:kaHue s(upHBIX
mace:1, Grnomapkcpos B Piper betle L. BAHACT BBICOTA YHACTKOB, TAC MPOH3PACTACT 3T0 pacTcHuC. [l
MOMYUCHHS DOMCC BBICOKOH AHTHKAHIHIMAZHOH AKTHBHOCTH HCOOXOOMMO COOMparh CIpC B DOmCe
HH3KHX paiioHax.

© Miialliflar kollektivi, 2018
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