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Welcome

For the third time, the International Symposium on Essential Qils is held in Wroclaw. In
2001 the Symposium was organized by Wroclaw University of Science and Technology and
Wroclaw University of Environmental and Life Sciences. In 2010 Wroclaw College of
Physiotheapy joined the Organizing Committee. This year also the Eugeniusz Geppert Academy
of Art and Design in Wroclaw empowers the organizerg/e also appreciate the support of Liquid
AARAAETT 1T CEAOh 701 AcAx #AT OAO &I O 4AAETTIT CU
endeavor.

We expect that this year 10050 participants from all over the world will attend the
Symposium.The scientific progma of the Symposium, as you can read in the Book of Abstracts,
is a reflection of very broad interests of participants. One can find the papers concerned with all
aspects of essential oils and related natural products, ranging from breeding, cultivation,
analysis, biogenesis, and chemistry to biological activity and utilization.

We intend to continue the trend regarding aromatherapy and related research aspects.
We hope that such a broad area of scientific activity of participants will be a good platfornt fo
exchanging scientific information and encouraging partnership between laboratories working
with essential oils.

For the first time, we have been able to organize, together with the Eugeniusz Geppert
Academy of Art and Design in Wroclaw, the ssory exhbition.

On behalf of the Organizing Committee of ISEO 2022, we would like to wish all
participants valuable inspiration during the lectures and poster sessions stimulating scientific
discussions, and a nice stay in the beautiful and friendly city of Wevel

Organizing Committee of the 52 ISEO
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Symposium venue

The venue of the 5% International Symposium on Essential Oils will be Concordia Design
WroA ¢ AxhOPA 3¢T AWWA70h AR x

Organizing committee

Chairpersons

30AT EOEAx 701 A¢c Ax 51 JiénBetadikeénbolofy/E

Daniel Jan Strub 701 Ag¢ Ax 51 JeiénBeCaGdETEcbinolbgyE

Members

LucynaBalcerzak 701 AcAx 51 EOAOOGEOU 1T & 3AEAI
AlicjaKarolina
Surowiak

- AOOA 0¢ 1 1 Eugeniusz Geppert Academy of Art and Design

701 ACAx #A1 OOA &I O 4AAETT I
of Science and Technology

701 ACAx #A1 OOA &I O 4AAETT I
of Science and Technology

Department of Food Chemistry and Biocatalysi O1 A
University of Environmental and Life Sciences

Daria Kaczmarczyk  College of Physiotherapy in Wroclaw

Beata SzmigieMerena College of Physiotherapy in Wroclaw
AgnieszkaBronowicka

701 AEAx 51 EOAOOCEOU 1T £ 3AEAT
Anna Pytel

! CT EAQUEA
'TTA "1 EOU

701 AcAx - AAEAAT 51 EOAOOEOU

SUUAACEI

Il OEAAEOOU 701 AcAx 51 EORAOOGEOU 1T £ 3AEAI
Bartosz Urbanek Liquid Technologies

Maria Strub Liquid Technologies

Local Honorary Committee

Cezary Przybylski Marshal of Lower Silesia Voivodeship

Jacek Sutryk 0OAOGEAAT O T £ 701 At Ax

001 £#8 | OEA2AAOT O T &£ 701 AtAx 51 EOAOOED

007 /£8awBAsD I 2/_2\,&01' O T &£ 701 AcAx 51 EOAOOE
Sciences

Prof. Andrzej Czamarei2 AAOT O 1T £ 701 AcAx #111ACA 1

Prof. Wojciech PukoczRector of Eugeniusz Geppert Academy of Art and Design

007 £8 o0E] oPean of Faculty of EAI EOOOU T £ T £ 71

Science and Technology

Permanent scientific committee

Yoshinori Asakawa  Tokushima Bunri University,apan

Nicolas Baldovini 51 EOAOOEOU #EOA A3! UOOh &OA
+8 (1 OT 1 # NearEast University, North Cyprus

CarloBicchi University of Turin Italy

7



o Y-

X ISEQ 5 International Symposium on Essential Oits

) 2022 Wroctaw, 4-7 September

Humberto Bizzo Embrapa Food Technology, Brazil
Jonathan Bonello IFEAT, UK
Fatih Demirci Anadolu University,Turkey

Jan Demyttenaere European Flavour & Fragrancee Assocel§um

Adam F. Feyaerts KU Leuven, Belgium

Ana Cristina FigueiredUniversity of Lisbon, Portugal

Toshio Hasegawa Saitama University, Japan

" UEOCUE (1 51 EOAOOEOU 1T &£ 0oi AGh (081 CAOU
|Jan Karlsen University Oslo, Norway |
Michael Keusgen The Philipps University of Marburg, Germany

|Kar|—Heinz Kubeeka Margetshoechheim, Germany |

Eisuke Kuraya National Institute of Technology, Okinawa College: Nago, Jay

30AT EOCE Ax

701 AcAx 51 EOAOOEOU 1 £ CAldge A
Physiotherapy in WroclawPoland
Agnieszka Ludwiczuk Medical Universiy of Lublin, Poland

Luigi Mondello University of Messina, Italy
Johannes Novak University of Veterinary Medicine, Astria

EEI 2AA01 51 EOAOOEOU 1T &£ . EHh 3AO0OAEA
Patrizia Rubiolo Universtity of Turin Italy
Iris Stappen The University of Vienna, Atsa
Daniel Strub 701 AcAx 5T EOAOOEOU 1T £ 3AEAI
Sandy Van Vuuren  University of the Witwatersrand, South Africa
Alvaro Viljoen Tshwane University of Technology, South Africa
O?'?%loﬁél -OEl 'Corvinus University of Budapest, Hhgary

Registration

Conference materials and name badges can be obtained at the registration desk which will be
opened inConcordia Design (4" Floor) as follows:

Sunday 4" September 15:00z 17:00
Monday, 5" September 8:0079:00
Tuesday g™ September 8:0079:00

Assistants and conference secretariat

If you need any help during the conference you can find the staff at the registration desk.
Conference assistantand organizing committeewill be recognizable by theigreenbadge. They
will help you in all practical aspects of conference participation.

Name badges

Participants and accompanying persons are obliged to wear the conference name badges on all
conference events.
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Sensory exhibition opening
Opening lecture will be held in the frontofth O/ 1 A6 j OAT T OAOAA DPAOO 1/

DAOO 1T &£ OEA #1171 AT OAEA FgAQEQIOH AXABGDA 1 3 BIOATAAAIh
2022, from 16:00 to 18:00.
Opening ceremony

Opening Ceremony will take place in lecture hdfbala Widok, # floor) in symposium venue
(Concordia Desighon Monday, 6" September from8:30to 9:30.

3 b A A BrAt@&idns

PowerPoint, PDF presentations are accepted on USB sticks. The presentation has to be copied
to the laptop before the sessionSpeakers are requested toopy their presentation the day prior
their speechbefore the session starts. It is crucial that speakers are on time and that they keep
their presentation within the allotted time scheduled. The plenary lectures are foreseen4

minutes including discssion The time for oral presentations i$5minutes including discussion.
An audiovisual technician will be available for assistance in the conference hall.

Poster sessions

Poster sessions will take place in past exhibit area in symposium venue (Tarasiddkowy,5"
floor) The posters should be placed on certain day in the morning and removed just after the end
of the session. Maximum size of a poster &1x 1189 [mm]AO format, orientation: portrait).

Poster Session A Monday, 5th September 16:30- 1800
Poster Session B Tuesday, 6th Septemberl6:00-17:30
Language

The conference language is English.

Lunches and refreshments

, 01 AEAO AOA ET Al OAAA ET OEA DPAOOESHdBppsiim@eh@ OAC
(5" floor, Taras Widokowy)asfollows:

Monday, 5" September 12:2% 14:d

Tuesday 6™ September 12:257 1400

Wednesday, 7" September 12457 14:®

Social events

Gettogether party (Concordia design, 8 floor Taras Widokowy)

Date Sunday 4™ September2022

Time 19:007 21:@

Symposium dnner

Date Tuesday 6" September 2@2

Time 19: z 00:00 )

Place 2A00A0QBOO0AIS T 1 7 OBuUKN& Rdwhréyl Bunikdeski€yo
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City excursion

Date Wednesday, 7" September 2@2
Time 14:3018:00
Place Meeting point: in the front of the Concordia Desigrbuilding at 13:45 or

EAAI xEAAAE j -aARBO.#EOU 3NOAOA(Q

Insurance and liability

The organizersdo not take any responsibility for injury or damage involving persons or property
during the conference Participants are advised to make their own arrangements with respect to
health, travel and property insurance before they depart from their country.

Conference website

www.ise02022.pl

Exhibitors

Exhibition site will be located irConcordia design (% floor)

Emergency phone numbers
Mobile phones:
112 police, fire departnent, emergency
Stationary phones:

999 7z Emergency

998 7 Fire Department
997z Police

9817z Road Assistance
986 z Municipal Police

10
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Scientific Programme

Sunday Septembe#, 222

1500z 1700
1600z 1800

Registration
Sensory exhibition opening
Opening lecture (Concordia Design yard)

(OL)) Natural perfumery: an olfactive journey in time and spaes
public own smelling experience

Clio Vidal
WALA Heilmittel GmbH

19007 21:00 Get-together party (Concordia design, Bfloor Taras Widokowy

Monday Sepember 5, 22

8:3079:00
9:00-12:25

9:30710:10

10:0z10:55

Opening Ceremony

3A00ETT AAAEAAOGAA O DOl £8 3%
birthday and 4%" anniversary of scientific activity
SESSION 1

Plenary lecture
(PL-D) Chemistry of fragrant woods: Agarwood an&andalwood
Nicolas Baldovini

Oral presentations

(OP1) Review of volatile marine polyhalogenated monoterpenes fror
Southern African red marine algae

Michael Knott
University of Namibia, Namibia

(OP-2) Anessential oil component as a building block for pheromon
synthesis

Anat Zada Byers
Agricultural Research Organization, Israel

(OP3) Inducing volatile production by plant hormones in peppermin
and marjoram

Eva Zamborine Nemeth

Hungarian University okgriculture and Life Sciences, Hungary

11
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10:55¢ 1125

11:2% 12:25

12:2% 14:.®

14:00z 14:40

14:407 15:25

Coffee Break

3AOOEI T AAAEAAOAA O HOI £8 3%
birthday and 43" anniversary of scientific activitycontinued
SESSION-kontinued

Chairs:/Agnieszka Ludwiczuk UBUCEC (1 OOUOE

Oral presentations

(OP4) The essential oil composition in medicinally relevai®alvia
species: A global review

Rattray Ryan
University of Johannesburg, South Africa

(OP5) Evaluation on Chemical Composition and Bioactivityt®atial
of the Thymus transcaucasicionniger Extracts and Essential Oil

Burcu Sen

Istanbul UniversityTurkey

(OP6) Antimicrobial and antibiofilm activities of thyme essential oi
with emphasis on the development of oral hygiene compositions

Maryna Kgvtsova

Uzhhorod National University, Ukraine

(OP-7) Eugenol as a promising natural antifungal component
Anna Biernasiuk
University of Lublin, Poland

Lunch
SESSION 2

Plenarylecture
(PLTq 4EA AT T AADPO T £ OAOGAEDGG Al 1}

BenErik Van Wyk

University of Johannesburg, South Africa

Oral presentations

(OP-8) Medicinal plants of Cyprus
K. Husnu Can Baser

Near East University, NérCyprus

12
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15:2% 16:05

(OP9) Investigations on the sesspecific effect of swiss stone pine
essential oil in human welbeing. A pilot study

Iris Stappen

University of Vienna, Austria

OPzPQq %OOAT OEAI Idhmiackas@sibst cytetdxidity
on glioblastoma cells

Celia Cabral

University of Coimbra, Portugal

Medal lecture

CarloBicchi

University of Turin, Italy

16:05z 16:30 Coffee Break

16:307 1800

17:3(0z 19:00

Poster Presentation- Session A(Taras Widokowy,5 floor)
ISEO PSC Mdiag

Tuesday September 6, 2022

8:3079:10

9:107 9:40

9:407 10:40

SESSION 3

Chairs:Jonathan Bonello, Carlo Bicchi

Plenary lecture

(PL-3) Why do liverworts produce so many structurally different
volatiles?

Agnieszka Ludwiczuk

Medical University of Lublin

Keynote lecture

(KL-1) F&F Ingredients: World Overview on Feedstocks & Renewabi
Alain Frix

Allchemix, Belgium / IFEAT, UK

Oral presentations

(OP-11) Chemical Composition of Industrially Produced Egyptie
Jasmine Jasminum grandiflorunt..) Essential Oil Obtained by Stear
Distillation

HusseinFakhry

A. Fakhng @., Egypt

13
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10:40z 1110

1110z 12:25

(OP-12) Smart solutions for improving performance of analysis o
volatile compounds by gas chromatography mass spectrometry

Maciej Kochanowski

Shimpol A.M. Borzymowskioland

(OP-13 Influence of organic nutrients on growth, yield and essentie
oil composition of Patchouli

Tara Mehra
Central Agricultural University, India

(OP14) Traits specific breeding and varietal registration i
Cymbopogorgenus at CSIRIEIST, Jdat, India

Mohan Lal

CSIRNorth East Institute of Science & Technology, India
Coffee Break

SESSION 4

Chairs. EET 2 AKAuSseih Fakhgy

Oral presentations

(OP-15) Organic vs Conventional Farming of Lavender: Effect on Yie
Phytochemicals and Essential Oil Composition

Mima Todorova
Trakia University, Bulgaria

(OP-16) Chamomile essential &8 exert antinflammatory effects
involving human and murine macrophages: evidence to support
therapeutic action

Carmen Formisano
University of Federico I, Italy

(OP-17) Chemical and biological investigations of essential oils fro
Juniperuggenus

Laura De Martino

University of Salerno, Italy

(OP-18) Relation between dill apiole content and insecticidal activit
of Piper aduncunt. essential oil

Humberto Bizzo
%l AOAPA | COT ET AT OOOEA A i ET A

14
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(OP-19) Essential oils from pineapple prassing byproducts through
ohmic heating

Mohsen Gavahian

National Pingtung University of Science and Technology, Taiwan
12:25% 1400 Lunch

SESSION 5
Chairs: Humberto BizzgPatrizia Rubiolo

14007 14:40 Plenary lecture
(PL4) Analytical strategiesfor the characterization of nonvolatile
fraction of Citrusessential oil: applications in food and cosmetic.

Paola Dugo
University of Messina, Italy

14:407 15:45 Oral presentations
(OP-20) CNV and Gene Expression of Monoterpene Synthases Exp
Chenotypes of Three Sage Species

Johannes Novak
University of Veterinary Medicine, Austria

(OP-2]) Discrimination of the essential oils from three wild goldenroc
species growing together in Quebec

Alexis StGelais
Laboratoire PhytoChemia, Canada

(OP-22)Essential oils analysis in light of sensory quality. A reliable tc
or not?

* ARAE | UAUET
701 AcAx 51 EOAOOEQOU 1T &£ %l OEOT T I
(OP-23)Lady Pinecong back to nature

Krzysztof Czapski

Lady Pinecone / Pani SzyszKgland
15407 1600 Coffee Break
16:00z 1730 Poster Presentation - Session B(Taras Wigkowy,5" floor)

19007 00:00 Symposiumdinner (RestauranO NOOOAIT 6 11 7 O0AO0E
Xawerego Dunikowskiego

Wednesday September 72022

15
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9:00z709:40

1000z 1100

1100 7 1130

11307 12:30

SESSION 6

#EAEOOq *T EATTAO -1 DABE OOA : U
Plenary lecture

(PL5) Biologia@l activity of essential oilg not a single golden bullet
loaded to that revolver?

. EET 2AAOQOIT OEg

51T EOAOOEOU 1T &£ . EAh 3AOAEA

Young Scientist Session

(YSP1) MicrowaveAssisted Hydrodistillation of HopKlumulus lupulus
L.) Terpenes: A PileScale Study

Lorenzo Lamberti

University of Turin, Italy

(YSR2) Involvement of serotonergic neurotransmission in the
anxiolytic potential of Melissa officinaliessential oil and citronellal

.EETIT A -8 301 EATT OEg

51 EOAOOEOU 1T &£ . EAh 3AOAEA

(YSR3) Exploring the mechanisms of action of essential oils: how 1
undermine the pathogenidiofilm life cycle

Francesca Maggio

University of Teramo, Italy

(YSP4) Chemical diversity and antifungal activity &fataria multiflora
essential oils and influence of abiotic stresses on the compositions

Ali Karimi

*Ol EOO +i ET )1 OOEOOOAR ' AOi AT U
Coffee Break

SESSION 7

Chairs: Iiss@BDAT h (1 0T i #Al " AOAO

Young Scientist Session
(YSR5) Essential Oils Diversity from the Malayan Flora: Rece
Findings and Challenges

Wan Mohd Nuzul Hakimi Wan Salleh

Sultan Idris Educash University, Malaysia

16
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(YSP6) Reuse of Food Waste: Chemical Compositions and Hee
Properties of Essential Oils from Several Cultivars of Sicil@aitrus
aurantiumL. andCitrus maximgBurm.) Merr.

Natale Badalamenti

University of Palermo, Italy

(YSPR7) AntHinflammatory effect and possible mechanism of action o
bark essential oil oNeocinnamomum caudaturim lipopolysaccharide
(LPS) stimulated murine macrophage RAW 264.7 cells

Sudipta Jena
Siksha O Anusandhan, India

(YSPR8) Cymbopogon nardusssential oil nanoemulsion against funga
infestation and aflatoxin B1 contamination of food system

Abhishek Kumar Dwivedy

Banaras Hindu University, India

12:3Qz 12:45 Closing remarks

12:45 1400

Lunch

14307 18:00 City guided tour(meeting point:the bear, Main Town Squagre

Abbreviations

oL Opening Lecture
PL Plenary Lecture
KL Keynote Lecture

ML Medal Lecture

OoP Oral Presentation

YSP  Young ScientisPresentation
PP Poster Presentation

17
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ISEO MEDAL OF HONOUR

The first promoters of the ISEQMedal were Giovanni Dugo and Luigi Mondello, Chairmens of theh35

International Symposium on Essential Oils organized in Giardini Naxos (Italy) in 2004. The idea of the ISEO

Medal came up again in 2017 when Humberto Bizzo proposed to implement the awaetial for lifetime

achievements in essential oil research during the Permanent Scientific Committee meeting on the occasion

of the 48" ISEO symposium in Pecs (Hungary).

16 OEA )Y3w/ ET .EA j3A0OAEAQh xA AAAEAvoAd@bhdest OEA XPOI
time to present the first medal. With the help of the members of the Permanent Scientific Committee and

an artist from Messina, as well as the Merck company, the official sponsor of the medal, the ISEO Medal of

Honour was created.

Previous ISEO Medal of Honour Recipients

2019 Jan Karlse(60" ISEO, Vienna, Austria)
2021 KarHeinz Kubeczkd5Ft ISEO;Turkey, online)

ISEO 2022 Medal of Honour Recipient
We are delighted to announce that, by the decision of the ISEO Medal Committe®f.FCarlo Bicchi from

the University of Turin was elected to be the recipient of the ISEO 2022 Medal of Honour. The outline of
001 £8 " EAAEEBO AAEEAOATI AT OO EAO AAAT BODAOAT OAA ET OEA

On behalf of the ISEOé&tmanent Scientific Committee

Agnieszka Ludwiczuk

Sponsor of the ISEO Medal of Honour

MERC K

18
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YOUNG SCIENTISTS FELLOWSHIP

The ISEO 2022 Organizing Committee is very grateful to the

Executive Committee of the International Federation of
Essential Oils and\roma Trades (IFEAT), which supported
financially the participation of 20 selected young scientists
for the participation in the 5249 International Symposium
on Essential Oils. Due to a high number of high quality

contributions, the ISEO 2022 Organizing o@mittee
decided to support additional 3 young scientists from own resources. IFEAT Young Scientists Fellowship
comprises the reimbursement of the registration fee.

Therefore, twenty-three contributions were accepted after a thorough evaluation and selgon procedure,
eight of which were chosen for an oral presentation, and fifteen for a poster presentation.
4EEO UAAOBO AxAOAAAROG AOAq

Oral Presentations:

Natale Badalamenti University of Palermo, Italy

Abhishek Kumar Dwivedy Banaras Hindu Universityndia

Jena Sudipta Siksha O Anusandhan, India

Ali Karini *O1l EOO +k,Bérmgny OOEOOO
Lorenzo Lamberti University of Turin, Italy

Francesca Maggio University of Teramo, Italy

Wan Mohd Nuzul Hakimi Wan Sallelsultan Idris Education UniversityMalaysia

.EETT1A -8 301 EATEDEOAOGEOU 1T £ . EARh 3A0OAEA

Poster presentations:

Filipe Arruda University of the Azores, Portugal

Folajimi T. Avoseh Vaal University of Technology, South Africa

Piyush Bhalla Forest Research Institute, India

Vei 1 EEA #EAIT | OPE | QEDERIEMAT, Technical University of Madrid, Spain
Furkan Coban ! OAOI OE FurkeybAOOEOUN

'l UhRA %OOA + AOA A A mstanbul Medipol UniversityTurkey

' T AOAEA +1 11 AT E ¢ University of Montenegro, Montenegro

Fotini Plati Aristotle University of Thessaloniki, Greece

Giulia Mastellone University of Turin, Italy

Ayoub Abdelkader Mekkaoui Sultan Moulay Slimane University, Cadi Ayyad University, Morocco
Davy Moussango University of Douala, Cameroon

6EAAE 2AEéAOE¢ University of Novi Sad, Serbia

Chiara Rossi University of Teramo, Italy

Juliana Huei Zago Wang University of Southern Santa Catarina, Brazil

Natalia Wolan Medical University of Lublin, Poland

19
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ON THE HONOR OF®BIRTHDAY AND 48
ANNIVERSARY (BCIENTIFIC ACTIMIT
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001 A8 3 OAT E O8cAPh.d.,Bnd EUd OE E
Wroclaw University of Science and Technology
College of Physiotherapy in Wroclaw

001 A8 3 OAT1 E (or1052) id ahdedgdizdEsRecialist in the field
of bioorganic chemistry, inparticular chemistry of natural products, in the
synthesis of chemical compounds of application importance obtained from

a renewable resource base, mainly from plants.

He graduated from the Faculty of Chemistry of the Wroclaw University of
Science and Tdmology (WUST)in 1976, where he also gained further
scientific degrees: doctor in 1980 and habilitated doctor in 2004. In 1988

he completed a twoyear postdoctoral position at Texas Tech University in
Lubbock (USA) and in 1991 a ninm®nth post-doctoral position at the
Technische Universitat Berlin (Germany) under the supervision of a
renowned specialist in the field of eérpenoid chemistry, prof. Peter
Weyerstahl. In 2007, he completed a sharm research stay at Anadolu
University in Eskisehir (Tiey). In 2012, he obtained the title ofull
professor of chemical sciences.

The scientific interests of Prof. Lochynski focuses on the use of natural, readily available monoterpene raw
materials that constitute a chiral substrate base, hydrocarbons andygen derivatives, which can be used

in stereocontrolled syntheses and biosynthesis of chiral terpenoid derivatives with potential biological
activity, in particular pharmacological, insecticide, and fragranda.the 1990s of the last century, he became
deeply involved in the mainstream of international cooperation with world centers dealing with the subject
of the chemistry of essential oils. He established fruitful cooperation with such centers and specialists as:
Prof. Yoshinori Asakawa from Tokusima Ukairsity Japan, Prof. Fatih Demirci, Anadolu University, Turkey,
001 A£8 (1 011 #Al "AhAOh .AAO %AOO 51 EOAOOCEOUR #UDPOO
" UEOCUE (1 OOUOER 51 EOAOOEOU 1 £ OAA@ . EAFCABOREADI
Mondello, University of Messina, Italy. In 2011, he was the firsti$h member of the PermanentScientific
Committee d International Symposium orEssential O8. He has been participating in ISEO symposia since
1993, where he g-authored two plenary lectures (BudapesT P X Y  AZ018). HeBwice chaired the
organization of the International Symposium of Essential Oils (ISEO), which took place in Wroclaw (2001,
2010). The next event, distinguishing Poland as the organizer, isently taking place in Wroclaw on 4.09.
2022, where he chairs the Scientific and Organizational Committees.

Author and coauthor of 231scientific works, including 213 publications and 18 unpublished works.
Particularly noteworthy is the enormousnumber of patents: 101 granted patents and five patent
applications. Member of the scientific committee of 17 international and 27 national conferences.

31 EAOh EA EAO DPOiii1 OAA 2005 KdmAalHajéeadno, Ewdina AMnde20® 04 A E |
Renata Kuiata-AdamusiakT P = Y h * | [ \idgr@#R018, ®ahikliS#huB014, Daria Kaczmarczyg016,
Lucyna Balcerza P X Wh | C-2008\ Agniéstk& $tryjewskz021) and is currently the promoter of 1
open doctoral dissertation (Alicja Surowiak).

From 2005, ke was a voluntary vicehairman, and from 2012 he is the chairman of the WUST Alumni
Association. In the activities of the association, he popularizes the knowledge and successes of outstanding
graduates from the socieeconomic environment among academicogth. Since 2010, he has been the
Director of the Institute of Cosmetology at the Colleage of Physiotherapy in Wroclaw. From 01/01/2020 he
is thevice-head of the Department of Biological Chemistry and Bioimaging-1K) of the Wroclaw University

of Scienceand Technology
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Natural perfumery: an olfactive journey in time and space public own smelling
experience

Clio Vidal**
IWALA Heilmittel GmbH, Bad Boll/ Eckw?2l den, GERMANY

* Email: clio.vidal@wala.de

Keywords: natural perfumery, multicomponent mixtures, fragrance creation, effect of scent

Overview

This lecture aims to introduce the community to the topic of natural fragrances, the properties of its raw
materials as well the creation process behind it. Napeefumery (which can be seen as aromatherapy
with aesthetical exigences) and phytotherapy have
healing properties of natural fragrant raw materials (typical multicomponent mixtures) and its products.
Various extraction and distillation techniques offer a great number of natural ingredients to the perfumer
as the necessary resources to perform the art of creation. On the other hand, the actual emphasis of scientific
research to study isolated molecules predict behaviours of muti compound mixtures in human
metabolism (identification ofoxic compounds within natural raw materials, e.g. methyl eugenall its

resulting legislation ( that can lead up to a ban on some ingredients) heavily influemecedhperfumery
creation. This can even force perfumers to modify their existing fragrance compositions. Both often result
in a loss of olfactive and healing diversity.

The experience of the effect of smell is an extremely important aspect and a staitinfpr the creation

of natural fragrances since olfactory perception is much more than the simple detection of individual
molecules by the human nose. Hereby, it is directly related to essential oilsld8 eompound mixtures.

Conclusions

Natural Pefumery today is an exciting and challenging creative journey, that aims to express connection
through emotions and healing in an actual segmentated vision of the Living. The reduction of the olfactory
palette due to undirectional focused research is drits diggest challenge. The audience will have the
opportunity to get a deeper insight into the art natural perfumery, the effect of scent and how it affects
many aspects of human life.

ACKNOWLEDGMENTS

| would like to thank Marianne Martin, the actuagpident of BSP (British Society of Perfumers), for remembering my passion and offering me the opportunity to share
it in this very special context, my current employer WALA Heilmittel GmbH, for allowing me to spend some time on thisgmajeapporting global vision of

human health, my colleague Hannes Bitterling for his inspiring PhD research on furocoumarins and very supportive eatidiflasie) Strub and the whole ISEO

2022 Organizing Committee for this great idea and organization.
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Chemistry of fragrant woods: Agarwood and Sandalwood

Nicolas Baldovint”, Dominique DavenrfeVicente Maubouc$ Daniel Joulaif

1 nstitut de Chimie de Nice,Univr si t ® C'te doéAzur , CNRS, URRANCE2 7 2, Parc Valrose, 1
D®partement de phar macognosi e, Facult® de Pharmacie de Rennes,
3 Bocy Aikameli, Unipessoal Lda. Dili, EAST TIMOR.

4 SCBZ Consillting, Les micocouliers F3, 99, Avenue Sidi Brahim, 06130 Grasse, FRANCE.

* Email: Nicolas.Baldovini@unice. fr

Keywords: Agarwood, Sandalwood, Key odorants, GC

Overview

Several species of fragrant woods are used to diffuse their pleasant smell argbamincenses directly
available from natural sources. In Asia, two precious woods are employed for such applications :
sandal wood (in joss sticks or flfagarbattiso) and
essential oil production.

The man sandalwoodspecies $antalumalbum S. spicatunandS. austrocaledonicujrare hemiparasitic

trees exploited commercially in India, Australia and several islands in the Pacific. The essential oil of the
heartwood of these trees is mostly composed ofiseggene alcohols in whiclZ)-a-santalol andZ)-b-

santalol (often the major compounds) bring a significant contribution to the specificwaoahy odor of

the oil [1]. This communication will give an overview of the composition of sevBealtalumspeces
obtained from samples of secured origin. It will also focus on the characterization of an atypical constituent
present in large amounts in sandalwood samples from East Timor.

Agarwood is the resinous infected heartwood of Aquilaria tréegii{aria sp.), which grow in tropical

forests of Southeast Asia. The very specific odor of agarwood has been described by Roman Kaiser, a
renowned fragrance speci alansdfthd mostiasclatingascedtasaurceCod mp
this worl d (my}teriaus, prendevfid scent, bringing to mind the perfumes of all imaginable
precious woods, balsams, and resins, as well as those of amber, musk, and castoreum and, somewha
hidden, even tender floral noté$2]. Nowadays, it is recognized unanimous$ythe most expensive wood,

as well as the most prestigious natural raw material used in perfumery. In this presentation, the chemical
compositions of agarwood essential oils will be discussed, as well as those of the smoke produced from
heated wood samplesubmitted to Purge & Trap sampling followed by @45, GGFID and GC
Olfactometry analyses.

Conclusions

After fractionation of a sample of essential oil of sandalwood from East Timor involving Girard T reagent
for the specific extraction of carbonyl compuds, we could identify several sesquiterpenic aldehydes,
including spirosantalal. This compound was never reported so far as a constituent of sandalwood, but the
corresponding alcohol have been described previously by Br[BjkeAdditionally, the analys of the
composition of agarwood smoke showed that for our samples, the odor emitted on burning mostly comes
from the pyrolysis of notvolatile constituents remaining in the wood after hydrodistillation.

ACKNOWLEDGMENTS

A part of the work on sandalwood waside in collaboration with Cecilia Cagliero, Carlo Bicchi (University of Torino, Italy), and Norbert Braun
(Symrise Ltd, Singapore), who are warmly acknowledged for their key contribution.
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The concept of O6buchudé and the ancient o
Ben-Erik Van WyK

National Research Chair in Indigenous Plant Use, Department of Botany and Plant Biotechnology, University of Johann@siaag 524
Auckland Park, Johannesburg 2006

*Email: bevaawyk@uij.ac.za
Keywords: aromatic plantstraditional useskhoi, San, cosmetics, deodorants, ritual use, spiritual use

Overview

According to genetic evidence, the 'Xam (Sanhwgteat her er s; Sonqua, ibushmeno)
Africa are the mostancient lineage of modern humans, with medicinal and cosmetic practices that
potentially date back to the emergence of modern humans, some 160 000 years ago. The habitual massage

of the skin with buchu powder and fat resulted in the people being callegu8dson = buchu;qua =

peopl e), directly transl ating t o fibuchu peopl eo or
bossiesmandoesmansr bushmenKolbe (1719), an undezstimated source of information on San and

Khoi ethnography [1], provided atfeer comprehensive account of the traditional uses of the original buchu

of the Western Cape, which wsosma hirsutal. In 1719, Thunberg [2] reported the use of this species

near Mamre on the Cape West coast, where the plant is still used medicindlly tlay. A study of the

plant use practices of San and Khoi descendants in the Cape region provided profound new insights into

the origins of medicine and the cosmetic, medicinal, ritual and spiritual udemsinaand ca. 50 other

species of aromaticlpant s, known <collectively as fAb-knownud or f |
commercialised specieé\fjathosma betulingP.J.Bergius) Pillans andl. crenulata(L.) Pillans] [3], few

of the other buchu plants have yet been subjected to rigorous essdraizdlgses.

Conclusions

Despite the profound historical significance Dibsmaspecies and other buchu plants from the families
Rutaceae, Asteraceae and Lamiaceae, the essential oil chemical compositions of these species have hitherto
been incompletely sdied and represent an obvious knowledge gap. The way in which aromatic plants
have been used by San and Khoi people provides important new clues about how the use of aromatic plants
should be interpreted.

ACKNOWLEDGMENTS
The University of Johannesbuegid the National Research Foundation of South Africa provided financial support to the National Research Chair in |Riggenous
Use (NRF grant numbers 84442 and MND200626537046).
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Why do liverworts produce so many structurally different volatiles?

Agnieszka Ludwiczuk’, Yoshinori Asakawa

1 Department of Pharmacognosy with the Medicinal Plant Garden, Faculty of Pharmacy, Medical University of Lublin, LublinDPOLAN
2 Institute d PharmacognosyFaculty of Pharmaceutical Sciences, Tokushima Bunri Univers8y, Yamashirecho, Tokushima 778514,
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* Email: aludwiczuk@pharmacognosy.org

Keywords: sporeforming plants, terpends, chemical diversity, biological function

Overview

Liverworts are a small group of plants with 5 to 8 thousand species in the world. In general, liverworts exhibit
low morphological complexity, but a high degree of chemical diversification. This gf@gmreforming plants
produces a wide array of specialized metabolites, and among them, terpenoids are most abundant and structurall
diverse. These compounds are accumulated in the oil bodies, which are a prominent and highly distinctive
organelle foundn liverworts. In the last 40 years, more than 3000 compounds have been reported from this
group of plants, and among them, about 1600 compounds are terper®jd§h#& aim of this lecture will be to

answer into two questions:

- What kind of volatiles ar present in liverworts? and

- Why do such small and simple plants produce such a large variety of compounds?
Liverwort-derived volatile organic compounds in the terpenoid family are measquiand some diterpenoids,
while in the aromatics are bibenzyldmong liverwort terpenoids, the most diverse and largest group are
sesquiterpenoids. These belong to more than 60 different skeletal groups, among which the eudesmane anc
aromadendrane skeletons are the most prevalent. Other, like cuparane, pinguidzembatane are also quite
common. Many sesquiterpenoids are species specific, and some such as dumortanes and pinguisanes are four
only in this group of plants [4].
Liverworts are considered to be the oldest terrestrial plants. As such, they arst hadi plants to synthesize
volatiles and other metabolites. As the first inhabitants of terrestrial habitats they were frequently exposed to
adverse environmental conditions. The mentioned high degree of chemical diversification in liverworts suggests
that secondary metabolites, and especially terpenoids, may play an important role in brgopingtement
interactions [2, 3]. The volatiles present in liverworts were shown to be phytotoxic, inhibiting germination and
growth of vascular plants in standdaboratory tests. This toxicity inspired the search for other valuable
compounds with antibacterial, antifungal, ainflammatory, cytotoxic, insect repellent activities, among others
[1-4].
Conclusions
The enormous chemical diversity of liverworts is@dated with evolution and environmental changes. Plants
start to synthesize new compounds as a result of
plant compounds were no longer effective. There is also the hypothesis that theydifersihpounds in one
species provides benefits that a single compound cannot. Unique metabolite blends observed in liverwort species
are interesting from a chemistry point of view but also help in the identification process and taxonomic work.
The biologtally active compounds present in liverworts are also important for human health.
REFERENCES

[1] Asakawa, Y., Ludwiczuk, A., Nagashima, F., (20C3emical constituents of bryophytes: Band chemical diversity, biological activity, and chemosystematics,
in: Kinghorn, A.D., Falk, H., Kobayashi, J. (Ed®)pgress in the Chemistry of Organic Natural Produ@pringefVerlag, Vienna, vol. 95, pp-196.

[2] Chen, F., Ludwiczuk, A., Wei, G., Chen, X., Craneaibtler, B., Bowman, J.L., (2018) Terpenoidaedary metabolites in bryophytes: chemical diversity,
biosynthesis and biological functior@rit. Rev. Plant Scj37, 210-231.

[3] Ludwiczuk, A., Asakawa, Y., (2019). Bryophytes as a source of bioactive volatile terpemoigview. Food Chem. Tox132, 110649.

[4] Asakawa, Y., Ludwiczuk, A., Novakovic, M., Bukvicki, D., Anchang, K.Y., (2022} Bsenzyls, bibenzyls, and terpenoids in 33 genera of the Marchantiophyta
(liverworts): structures, synthesis, and bioactivityNat. Prod., 85729762.

33


mailto:aludwiczuk@pharmacognosy.org

ey Y-

L ISEQ 52 international Symgosium on Essential Ots

) 2022 Wroctaw, 4-7 September PL4

Analytical strategies for the characterization of norvolatile fraction of Citrus
essential oil: applications in food and cosmetic.

Paola Dugd?, Tania M. G. Salerrip Giovanna Cafelp Luigi Mondello'?

1Department of Chemical, Biological, Pharmaceutical and Environmental Sciences, University of Messina, Messina, Italy
2Chromaleont S.r.l., c/o Department of Chemical, Biological, Pharmaceutical and Environmental Sciences, University ofNWessiaa, ltaly
* Email: pdugo@unime.it

Keywords: Citrus essential oil, furocoumarins, -@S/MS, food, cosmetic

Overview

Citrus essential oils are widely employed in perfumery, as well as food and cosmetic fieldsoriaatile

fraction of coldpressedCitrus EOs(2-15% oftheir composition) includes coumarins (C), furocoumarins (FC),

and polymethoxyflavones (PMF), known as oxygen heterocyclic compounds (OHCs).

Several beneficial effects have been demonstrated teléed to the presence of OHCs; however, negative
effects have been reported for coumarin, that can cause liver damage, and FCs, that can cause phototoxic
reactions to skin.

Coumarin content is regulated in food and cosmetic[1,2] whilst FCs conteguilgated only in cosmetic [3,4];

even thoug recent studies suggest adverse effects after their dietary intake, an official limit about their maximum
content in food is still missing.

For these reasons, identification and quantification of OHCs fractiGiirums oils, have been attained by several
research group. The latter, to develop reliable, sensitive, fast, and accurate analytical methods appliable in
complex matrices and at trace level, to cope with the current regulation limits. Several analpticatlzes

were proposed, inluding liquid chromatography coupled to photodiode array detection and mass spectrometry.
This presentation will review the different approaches developed in our laboratories and will focus on a recently
developed liquid chromagwaphy tandem mass spectrometngthod (HPLEMS/MS) used in combination with

the linear retention index (LRI) system, for the detemination of 35 OHCs compounds. Method validation was
attained by creating calibration curves in mutiple reaction monitoririgMMmode both in pure solvent and in
distilled essential oil as blank matrices, to overcome matrix interferences. LOQ values were in the ppb levels,
making it suitable to detect analytes at trace level.

The method was furthermore tested by participatirrgpbficiency testing showing excellent results in terms of
z-score. Applicability to cosmetic, such as body cream and hand sanitizing gel and in food such as alcoholic and
nonalcoholic beverages will be shown.

Conclusions

The aim of this research was demonstrate the validity and applicability of the method employing Linear
Retention Index (LRI) in liquid chromatography to make the analysis of C, FC, PMF automatic and reproducible
even at intetaboratory level.

It represents a very sensitive analgtistrategy for the characterization of OHCs in food and cosmetic products,
where it could be useful fauality control operation.

ACKNOWLEDGMENTS

The authors gratefully acknowledge Merck Life Science and Shimadzu Corporation for their continuous support
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Biological activity of essential oilsi not a single golden bullet loadedo that
revolver?

Niko S. Radulovi*
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Overview

Initially, much attention has been devoted to essewiiatesearch primarily due to their olfactory
properties and ease of access. It is still today that the stalietud compositional diversity and complexity

of essentiabil constituents drive this field forward again owing to their biological properties. It has been
long believed that single compounds could be responsible for the observed vast biological scaintie

major principles have been recognized in certain cases. Yet, a substantial amount of evidence has
accumulated that points to the fact that the major modus operandi of essential oils is coming from the
cooperation (synergy) of several if not many stituents simultaneously. Such synergy is now readily
quantified in simpler models and even cases of antagonistic interactions are known. Essential oils have
been demonstrated to alter the effect of already biologically active compounds again througtifienspe
pathways usually termed synergistic or antagonistic interactions, although on their own the essential oil
showed no similar activity. Although it is quite difficult to pinpoint specific biological interactions in such
complex matrices of frequentlyuhdreds of compounds, these deserve intense study as such a mechanism
of action is promising in combating drug resistance.

Conclusion

Both the experimental setups and (statistical) treatment of the obtained data, which provide insight into the
possible ineractions between essentil constituents, need development and standardization. Examples
that illustrate such an approach to deciphering different biological activities of essential oils will be put
forward in this lecture, aiming to provoke future stka@and caution when reaching conclusions.
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F&F Ingredients: World Overview on Feedstocks & Renewability

Alain Frixt?
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2 Chair of IFEAT Scientific Committee, IFEAT, London, UK

* Email: alain.frix@allchemix.com
Keywords: F&F ingredients, Sustainability, Safety, Regulations, Essential Oils, Biotechnology, Petrochemicals, Biomass

Overview

Our Flavour and Fragrance market is a very small ingiusiat transforms over 4000 ingredients into the
finest flavours and fragrances, and provides work for more than 10 million people worldwide.

For the past 50 years, and until recently, the ingredients market had a relatively quiet life. There have been
a few crises, but in general, natural ingredients for F&F have been fairly available and large industries have
continued to supply well most raw materials to produce natural and synthetic F&F ingredients.

However, new factors will affect this availability:

1 Global demand for renewable products across all industries, leading to increased competition for
renewable feedstocks; waste materials have increasing value and large industries are finding new
life for them.

1 The acquisition of F&F players by larger groupsainly from other industries, changing the
access to the usual raw materials and adding new ways of using them

1  An excessive regulatory hype that seems to have lost its purpose

In this session, Alain Frix shares his view on the overall low renewabiliB&& ingredients, quantifying
each of the major raw materials such as petrochemicals, forest products, essential oils, biotechnology and
others.

He outlines difficulties and the efforts that must be made to preserve F&F access to raw materials, which
alsoincludes the cultural need to better understand large and rapidly evolving industries.

Alain Frix highlights the pressing challenge facing the essential oil industry over the next decade, elaborate
why biotechnology is not yet ready to meet global demand,why the essential oil industry will urgently

need to accelerate progress in adapting crops to climate change, improving extraction technology and
yields, adapting crop protection protocols and composition, and, most importantly, increasing farmer
eduation.

Finally, he explains why there is no perfect sustainability solution, with petrochemical and natural
ingredients each having a different, but never complete, sustainability profile.

ACKNOWLEDGMENTS
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Prof. Dr. CARLO BICCI
University of Turin

Carlo Bicchi has been Full Professor of Pharmaceutical Biology at the Faculty

of Pharmacy of University of Turin since 1990.

In the same University, he was Director dfet Department ofScienza

e Tecnologia del Farmaco from 1992 to 1998 and Dean of the Faculty of
Pharmacy from 2001 to 2007. His main field of research is development of
analytical technologies for biologically active specialized metabolites in
vegetable maices (essential oils, terpenoids, phenolic compounds and
alkaloids) and aroma profiling and fingerprinting of important industrial food
crops (coffee, cocoa, hazelnuts, olive oil and tea). His main topics include
Sample preparation; Gas chromatography ,(GGGMS, FastGC,
Multidimensional GC and new stationary phases), Enantioselective GC, High
pressure liquid chromatography (HPLC, HRMS), Supercritical fluid
extraction and chromatography (SFE and SFC), Chemometric methods,
fingerprinting and profiling.

In particular, his recent research work in the natural product field focused on the chemical composition of the
volatile fraction taken as a diagnostic marker of specific characteristics/properties of several important aromatic
plants (recently includingamdalwood and frankincense) and food crops (coffee, cocoa, hazelnuts, olive oil and
tea).

CarloBicchibs scientific activity is documented by 325 publ
plenary lectures, keynote lectures and communicatand seminars.He has been Associate Editor of Flavour

and Fragrance Journal, member of the advisory board of international journals and member of permanent
scientific board of several International Scientific foundations.

Carlo Bicchi has also been ineid several times to be member of international juries for professorship (12) and
doctorate thesis (53) and Visiting Professor (7) all over the world.

He has also been referee for several International Organization in evaluating international resegtsh proj

Since 2016, he is effective member of the Working Group for the Compendium of Botanicals for the European
Food Safety Authority (EFSA)

In Mai 2018,Carlo Bicchi was awarded from the Interdisciplinary Group of Separation Science of the Italian

Chemich Soci ety with the Giovanni Dugods medal for his ¢
I n September 2019, he was awarded with the Arnaldo Li
of the Italian Chemical Society for hisientific contribution to the development of separation sciences and of
microtechniques in sample preparation. In October 2021, he was awarded with the COLACRO Medal from the
Latino-American Association of Chromatography and Related Techniques for hisifscieontribution to the

development of gas chromatography.
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Essential oils: a great future behind them
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Overview

Essential oils are products obtained from a plant or a specific part of a plant with a rather homogeneous
composition in terms of molecular mass gradarity of their components, i.e. the latter is a distinctive trait
often underestimated and is mainly due to the isolation technique based on steam distillation or
hydrodistillation (with the exception of citrus EQO). This characteristic places esseilfahnd their
chemistry at a nodal crossroads between agronomy, biology, botany and biochemistry and their applications
in innumerable fields, particularly food, cosmetics and pharmaceuticals. Modern research in the field of
essential oils is a clear exple of the eveincreasing integration of chemistry and biology and thus
involves the synergistic contribution of the expertise of industry, regulatory organisations and universities
with their technologists, lawyers, biologists and toxicologists, phaoiogésts and medical doctors,
agronomists and botanists, analytical and synthetic chemists. The misuse of the magic word 'essential oils',
sometimes (indeed often) without knowledge, therefore hides a multidisciplinary entity that 'marries’
research subjes and skills of a very different nature. The above concepts will be illustrated with some
examples from the author's d&y-day experience.

Conclusions

What role for ISEO in the future? At a time when essential oils are in high fashion, ISEO playokekey r
maintaining/enhancing the culture that underlies this community and, in particular, in passing on innovative
research strategies to new generations, acting as a 'sentinel’ against the current trend of declining knowledge.
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A review of the isolation and biological activity of volatile marine
polyhalogenated monoterpenes from Southern
African Plocamiumand Portieria marine algal species
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Overview

Numerous voltaile polyhalogenatanonoterpenes have been isolated from various marine algae such as
PlocamiumandPortierias peci e s . The isol at éonnvitrghiralcdgirad!|l ca&a
of t hese natur al products from Sout li énding fulufer € c a
pharmaceutical or agricultural applications.

Conclusions

These novel compounds are biologically active, often selective and represent a potentially untapped resource of
natural products which are 6just waitingd for comn

Cl Cl

CHzBr
/

Cl

= “Br
Br Cl
Cl Cl
Halomon [] [2]
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Objective

The spherical mealybuljipaecoccus viridigNewstead) is an insect pest of several major crops including
soybeans, grapes and citrus varieties. Virgin femalét ofridis release two volatiles, 2,2,3 #tramethyil 3i
cyclopenterilime t h a hnoelc r (0 @ oihecrodyl sabutysate a monocyclic terpenoid alcohol and a
related carboxylic ester [1].

In the course of the pheromone identification, tf&n,5,5 Tetramethyil 2i cyclopentenigli methanol (traris

U necrodol) and trafigl neciodyl acetate, found in the commercially available essential oil of Spanish lavender,

Lavandula luisieri wer e r eimrercanmngod t dadr was inetraylisobuymte. GE o
MS and NMR data confirmed the identifications. Howewhg chirality of transU-necrodol obtained from
essential oil of Spanish lavendkegvandula luisierj which is crucial for pheromone application in pest control,
was unknown.Our objective was to determinethe chirality of trans-J-necrodol in the essential oilof
Spanish lavender that can serve as a precursor in the synthesis of the spherical mealybug pheromone to
control the pest.

Methods

To determine the chiralit yecmdyl acetate enpidned ind@renantigmerw e
and separad the enantiomers using a lipase enzyme. Then we compared the retention times @pectrass
of the synthetic and natural components with chiral GCMS analysis.

Results

We confirmed that the natural components, both in the mealybug and in the laveedégksil, consist of the

( (R-enantiomer [2]. Bioassays conducted in the lab and field show that males are attrgcte@R}e-
necrodyl isobutyrate pheromone alone.

Conclusion

Pheromones of mealybug species usually require 1stgifi syntheses thare complicated, which has limited

synt h

synth

their being used widely in pest management. However, since mealybug pheromones are usually built of terpenic
structures, we believe that syntheses of these pheromones can be facilitated by using appropriate bssential oi

components as preformed synthetic precursors.
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Objective

In the last decades sevaral strategies were studied to enhance the production of secondary metabolites (SM)
among other elicitation. Jasmonates, amasthers methyJasmonate (MeJa) are well known plant
hormones influencing numerous physiological processes and stress reactions [1, 2]. Their effects on SM
production are reported frequently, but reliable datanowivo application are still missing [3][The goal

of our studies was to get information about potential effects of these hormones on volatile accumulation of
some Lamiaceae species.

Methods

PeppermintNentha x piperitd. . var i ety ¢ Me xNapnartahortensisdd® mahlm j ova)m. (6 M
were grown in open field plots in Budapest 2019 ad 2020. Besides, phytotron experiments were installed in 2020
and 2021 where the plants were grown in pots in controlled environment simulating average summer conditions.
Two weeks before harvest abovegndiparts of the plants were sprayed vidth mM MeJadissolved in water

and this was repeated after one week. Samples were cut at full flowering stage, air dried and distilled (WD)
according to the 7th Hungarian Pharmacopoeia. Essential oil (EO) contenalvalated to dry mass. he main
compounds of the oil were determined by-@IS method as described formefB].

Results

Our results demonstrated that in most cases the treatments resulted in an enhanced production of essential oil i
both species:inpgper mi nt up to 34% and in marjoram up to 30
change could be demonstrated and in the pot trial

ratios of EO compound were registered only in some casesgaothers increases in the proportion of terpinene
4-ol in marjoram and in-imenthol in peppermint. We did not observed any significant loss in biomass in either
of the experiments.

Conclusions

The results ascertained that MeJa may be an effective tasiinimilation of volatile accumulation without
deteriorating the quality of the oil and reducing biomass yield. However, the growing conditions have a very
large influence on the efficacy of the treatments, thus, development of a standard technolody $peeias
should be a prerequisite for a reliable use of this elicitor.
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Overview

The genusSalvial. comprises ca. 1,010 specid$ and is one of the largest gena within the Lamiaceae.

To date, there have been no comprehensive reviews on the entire genus due to the vast amount of data
available and the time required to review such data. As an example, a simple search on Google Scholar

usi ng tSakiadt arrsma. 508,000 results. To further narrow the search, changing the parameters

to only include the search term in paper titles, returns ca. 27,000 hits. As a case study, this paper will focus

on a method created using a carefully developed regular expmeasalysis utilizing publication data
gathered from Sci FinderJalviadvi ANDs dmedh ci eam® ANOhAas s
ifvol atile compoundod in either the paper titlhe, abst
Studio usinghe pdftools stringi, stringr andtm packages. Our data shows that from the list of 839 papers

returned, a total of ca. 1&8alviaspecies have been investigated for their essential oil chemistry. There are

405 publications foiSalvia officinalisL., 73 for S. miltiorrhizaBunge, 58 forS. hispanical.., 65 for S.

sclareaL. and 50 forS. fruticosaMill. The ten most reported main chemical constituents identified in the
genusSalviaare camphor, 1;8ineole, caryophyllene, borneol, camphene, linalool, @ghyllene oxide,

germacrene D and viridiflorol.

Conclusions

A comprehensive review of the genus requires a targeted and refined method 1) with carefully selected search
phrases when searching for literature and 2) to scrape data from the immense nwoberesf available in

order to produce accurate data to report. Here we highlight a method used to generate data as a first attempt at a
comprehensive and global review of this medicinally and chemically important genus.
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Objective

Nosocomial pathogens can produce a biofilm surrounds them, and survive for a long period in this habitat,
protected from immune mechanisms and antimicrobials [1]. Reactive oxygen species are produced as a
defense mechanism, but prolonged exposure to their high levels may lead to disease. At that point,
antioxidants and antimicrobials are beneficial [2]. In this study, it is aimed to determine the composition
and bioactivities of extracts and essential ddO) of Thymus transcaucasicusand evaluate its
therapeutical potential against infectious diseases.

Methods

The aerial parts of. transcaucasicugom Turkey were successively macerated withexane, CHGI(CE),

EtOAc, EtOH and fBuOH, and individuallywith ethanol, by stirring for 24h. Its infusion and decoction were
prepared. The EO was obtained by hydrodistillation for 3 h. All samples§0¥® 0 Og/ mL) wer e t
Staphylococcus aureuBosenbach (ATCC 29213%. epidermidigWinslow and Winkbw) Evans (ATCC

12228) andEnterococcus faecali§Andrewes and Horder) Schleifer and Kilpialz (ATCC 29212),
Escherichia coliMigula) Castellani and Chalmers (ATCC 2592R)ebsiella pneumoniasubsp pneumoniae
(Schroeter) Trevisan (ATCC 4352Pseudmonas aeruginoséSchroeter) Migula (ATCC 27853), and yeast
Candida albicangRobin) Berkhout (ATCC 10231). In arttiofilm assays, they were applied atfold and 20

fold concentrations of the MIC values. In antioxidant assays, DPPH and CUPRAC metredserformed.

Their chemical compositions were analyzed by-ED and GCMS.

Results

While the EO was the most active sample witb its antimicrobial and antibiofilm effect, the CE exhibited the
highest antimicrobial activity with 78 250 Og/ mL i Cmostl luyesO&x | o0gl0 decr
among all extracts. EspecialBy aureusvas found more sensitive microorganism for the extracts. In antioxidant

tests, the EO elicited also higher activityor (<0.
compound in the EO was found to be thymol (58.7%), and in the-&fpne (30.5%).
Conclusions

In light of all data, it can be estimated thRtfranscaucasicuisas a good potential to treat wounds and infectious
diseases such as nosocomial infections
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Objective

The rapid development of antibiotic resistance of microorganisms is a difficult problem for contemporary
biology and medical science. Besides, there is aipitisg for bacterial existence in the form of biofiliin

an elaborate association available in the environment and in the human organism. Medicinal plants
containing a broad spectrum of biologically active substances with total additive antimicrobiayaagv

a mighty source of antimicrobial substances. Thyfigmus vulgarié., belongs to a genus encompassing

over 215 species of hardy perennial herbaceous plants andhsulbs, which is native to Europe,
particularly around the Mediterranean. Thymeavigely used in pharmaceutical industry. The objective of

this study was to identify the biochemical and antimicrobial characteristics of thyme essential oil against
clinical isolates of opportunistic microorganisms.

Methods

Thyme {Thymus vulgarid..) hetbs were picked from the Uzhhorod Botanical Garden, where we had several
plant populations in 2020/2021. The plant materials were cleaned, dried, packed, labelled and stored in a clean
and dry place for extraction of essential oils. Thyme essential opbreasred by hydrdistillation (2 hours) in
Clevengeitype apparatus according to the European Pharmacopoeia. The qualitative and quantitative
characteristics were determines by GC/MS analy$i®e equipment: Varian 458C connected with a Varian
220-MS, NIST 02 MS Library). Test cultures. The following were used for the purpose of the study: reference
museum cultures ATCC (American Type Culture Collection, USA9lbicansATCC 885653;S. aureus\TCC

25923;E. coli ATCC 25922 E.faecalisATCC 29212 S. pyogeneATCC 19615, and clinical cultures isolated

from the oral cavity of patients suffering from inflammatory periodontal diseases. The antibiofilm activity was
tested in 96well micro titration plates spectrophotometrically (GreiBéwOne, Austria)accr di ng t o O6Tool
2011.

Results

The GC/MS results confirm the earlier reports that major volatile constituents obtained from the aerial parts of
t hyme s peci e-terpineme, gymenk,Bcarenk and carvacrol. The selected cultivars, environinenta
conditions, agronomic management practice and effective steam distillation were obtained of substantial contents
of phenolic monoterpendst h y mo | ( 6 7-tefp8ne @P1 %).rGdrden thyme essential oil has been
established to show a high antimiciatactivity against antibioticesistant microorganism strains. The obtained
results proved the wide spectrum of antimicrobial activity of thyme essential oil. The highest antimicrobial
activity was registered against the typical and clinic strai@safreusu p t o (50.0 N 0.25 mm) a
Candidagenus fungi. Thyme essential oil was ascertained to show high antibfofilning activity againss.

aureus Thus, the oil concentration of 0.1% reduced the intensity of biofilm formation by 81 %;appésing

0.05 % concentration, a tendency to reduce the biofilm to 75.8 % was observed.

Conclusions

The antimicrobial and antibiofilm activities of thyme essential oil and its ability to reveal the antimicrobial
activity on both bacterial pathogens ofpoptunistic infections and microscopic fungi have proven good
prospects for development of a bresgbctrum agent against opportunistic microbial associations based on this

oil [2].
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Objective

In recent years, a worldwide increase in the inagesf superficial fungal infections, especially caused by yeasts
belonging taCandidaspp., has been observed. Moreover, due to the limited range of antifungal agents available
for treating of thesinfections and the emergence of resistant isolates tiatielmas focused on the antifungal
power of natural compounds with promising biological properties, e.g. essential oils and their comjronents.
the present work we verified the antifungal activity of eugenol, its mechanism of antifungal action aretthe eff

in combination with the selected antimycotics.

Methods

The antifungal activity of eugenolSigmaAldrich Chemicals, USA) and the selected antimycotics
(chlorhexidine,cetylpyridinium chloride chlorquinaldolum,silver nitrate, triclosarand nystatin)against the
strains ofCandidaspp.:C. albicans, C. glabrata, C. parapsilosasdC. krusei(from American Type Culture
Collectioni ATCC) was studied. The broth microdilution method was used according to European Committee
on Antimicrobial Susceptibilit Testing (EUCAST) [1] and Clinical and Laboratory Standards Institute (CLSI)
guidelines [2]. The MIC (Minimal Inhibitory Concentration) of the eugenol and antimycotics was examined
using their twefold dilutions ina liquid mediumn 96-well polystyrene [ates. TheIFC (Minimal Fungicidal
Concentration) was determined by transferring the culture samples from the wells onto Sabouraud agar after MIC
reading.To verify theinteractions of eugenol with antimycotics, frectional inhibitory concentration (Flend

&FIC value} was assessed by checkerboard technilfloeeover, the effect of eugenoh the cell wall and
cytoplasmic membrane of yeasts was tested using the sorbitol and ergosterol assay, respectively [3]

Results

Based on our results, eugenol showetifungal activity against the referen€andidaspp. strains with MIC =

0.257 2 mg/mL and MFC = 1 4 mg/mL. The values of MFC wereZfold higher than MIGndicating its
fungicidal effect (MFC/MIC = 2i 4). Additionally, asynergistic activity of eugnol in combination with
chlorhexidine and celgyridinium chloridewas found. € F 1 C =Mofeovér,’eggnol with silver nitrate and
triclosan showeca ddi t i ve ef f e clit the(casE lbfGombining ofée@gdnol. with nystatin and
chlorquinaldolum,indifference( € F1 C = 1. 12 \wasebaluatédAr@agonistid acthij was not
observedIt was found also that eugenol bind to ergosterol in the yeast cell membrane. As a result, it disturbs its
structure and has a beneficial antifungal effect.

Conclusions

These resultshowed fungicidal activity of eugentiwards the rerenceCandidaspp. strainsAdditionally, a

stronger antifungal action of eugenol can be obtained by combining it with chlorhexidine and cetylpyridinium
chloride due to the favorable synergistic interaction. On the basis of the obtained data, itidecbihelt eugenol

can be used as component of antifungal preparations used in the prevention and treatment of topical candidiasis
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Overview

Cyprus is the 3rd largest island in the Mediterranean sea with a land cover of 9.251 sq.km. Being in eastern
Mediterranean, it is under the influence of the floras of Asia, Africa and Europe. Flora of Cyprus is well
documentedwith 1.610 species and altogether 1.738 taxa. 108 species (143 taxa) are endemic plants
comprising 6.7% (8.2%) of the flora. The families Asteraceae (66), Lamiaceae (39) and Apiaceae (29) are
important for the aromatic flora.

Conclusions

In this review, Ishall present our results on the essential oils of the following speaigisemis tricolor,
Asphodelus aestivus, Chenopodium murale, Eucalyptus spp., Helichrysum conglobatum, Helichrysum italicum,
Lagoecia cuminoides, Lathyrus spp., Origanum cordifoli@mganum dubium, Origanum majorana, Phlomis
brevibracteata, Phlomis cypria var. cypria, Pimpinella cypria, Sideritis cypria, Teucrium cyprium, Teucrium
kyrenia, Teucrium micropodioides, Teucrium salaminium, Thymus capitatus, Zosima absinthifolia..
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Objective

Pinus cembrd.. (Pinaceae) can be found in the Alps and Carpathian Mountains in altitudes up to 2500 and
1700 m a.s.l., respectly [1]. Besides its insecticidal and antimicrobial activity, swiss stone pine essential
oil (SSPEO) is also known for its slegmhancing and calming impact [Zpue to the current COVIEQ9
pandemic, depression and related ailments have increased Wwehivotld population [3]. Odors in general as
well as aromatherapy in particular can have a positive influence on modthptlaim of this work was to
evaluate the effect of SSPEO on human subjective-baitig in the context of aromatheraBince sex
differences in odeperception are well known [4b], the study further was created to address this issue.

Methods

90 healthy norsmoking (45 women) volunteeres were devided into three groups consisting of 30 participants
(15 men), respectively: group 1 (SSPE@pup 2 (pos. control, orange absolute), group 3 (neg. control, no odor).
During one session, subjects inhaled the fragrances for 31 minutes, continously ratimjepddy. Before and

after inhalation subjective welleing was determined. Odors weeged for hedonic valence, familiarity and
effect (calming or activatingData were analysed according to time, odor and sex using an ANOVA and post
hoc ttests.

Results

The analysis of the three groups regarding ratings oflvedtlg showed significanifferences for the parameter

of calmness and alertness. Both, men and women, felt calmer after the infdISBPEO compared to no odor

(p O 0.000). When exposed to SSPEO, males (p < 0.
participantsoftheno d or group became tired. Under the influet
while women fatigued. A trend towards significance was found for the parameter of mood (p < 0.085). Men (p

< 0.015) and women (p < 0.085) perceived the fragrance of orange absolute more pleasant than that of SSPEO.

Conclusions

According to the findings of this pilstudy, aromatherapy using SSPEO could help increase humabeiveil
However, sex differences between the fruity odor of orange and the woody odor of SSPEO were also detected
and have to be considered when aromatherapy is being applied.
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Objective

Lavandula pedunculatéMill.) Cav., Mentha cervina.. and Thymus mastichinél) L. subsp.mastichinaare
widelyusedand ai rl'y representative species of the flora ani
UNESCO World Heritage Sité. pedunculataandT. mastichinare used by local populations to preserve olives,

as a condiment in traditional cuisine and to aromatize bonfir&aon John's Evevhile M. cervinais mainly

used as a spice for river fish dishes. However, despite tbeirgrity among the population and prevalence in

the territory of Cta Valley, these aromatic plants ar
as anticancer agents is scarce. Therefore, in this work we aim to study the therpperriial of the essential

oils (EO) obtained from these three species, by assessing their chemical composition, secretory structures
morphology and cytotoxic effect against glioblastoma cell lines

Methods

Wild-growing L. pedunculataM. cervinaand T. mastichinaplantswe r e harvested in the C!t:
during the flowering stage. Glandular trichomes morphology was assessed by by scanning electron microscopy

(SEM) on fresh leaves. EOs were obtained by hydrodistillation, using a Clesgpgepparas during 3 hours,

according to the European Pharmacopoei a, preserved a
eL/ mL) on cell wviability was assessed on ftumere gl i o ma
cell line (Hek293),for 24, 48 and 72 hours, through the Alamar blue assay.

Results

SEM analysis of the secretory structures showed an abundance of glandular trichomes namely peltate and
capitatetypes, thus explaining the high yields obtained for each EO. MordoyggdurtulataEO presented the

most pronounced cytotoxic/antiproliferative activity against tumor cells, with moderate cytotoxicity against non
tumor cells In turn, M. cervinaEO exhibited a slightly lower cytotoxic effect against tumor cells and did not
affect the viability of nontumor cells. On the other hand, the EO obtained flormastichinawas the less
cytotoxic among the three EOs tested against glioma cells.

Conclusions

The results herein presented suggest thatEOsfrom L. pedunculataand M. cervinahave a strong and
promising antiproliferative potential to be further studied as efficient antitumor agents, wieEasromT.
mastichinarevealed a weak to moderate cytotoxic activity against glioma cells.
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Objective

Jasminum grandiflorunk., a plant species belongjrto theOleaceadamily possibly originating from the
foothills of the Himalayas [1has been introduced to ancient Egypt at least as far back as the pharaonic
18h dynasty (period 1554 292 BC) as it has been ident BFL3R3 i n
BC). It was later arguably reintroduced to Egypt and the Mediterranean by the Arabs possibly as early as
the 8th century AD [3] during the conquest of Egypt. In modern Egyptian times, it was eventually exploited
as early as the 1920s [4] by the deon techniques of solvent extraction to produce one of the most
important aromatic raw material in fine fragrance perfumery: jasmiaadiflorumabsolute.

This study aims to overview the chemical compositiord.ofrandiflorumessential oil (EO) obtainely

steam distillation as a novel and desirably sought after raw material for fine fragrance perfumery and
flavoring applications, long considered impossible to obtain as it wasyietting industrially and
therefore commercially unviable. To this dayethulk of Egyptian jasmine blossoms is dedicated guasi
exclusively to the production of concrete (caZ 6ons/yr) and absolute derived from it, obtained by hexane
extraction and further ethanol displacement. Other solvent extraction options have belepatbwwer

time [4], some have been banned (benzene), others continue to exist singularly or in mecgurethyl

acetate, SC CO , etc.), but never was anuntdtoday vi ab
with outputs of over 200 kgfdEgyptian jasmine oil per year since 2019.
Methods

J. grandiflorumEO was produced in industrial quantities (>200 kg/year) by steam distillation of the fresh,
early morning, daily hand picked blooming blossoms from end of May to November, sourcethiéranea

around the village of Shoubra Beloula-&skhaweya in the center of the Nile delta (Gharbeya province)
Egypt. The chemical composition of the jasmine EO was evaluated bYI&GEID on a GEQP2020 system
(Shimadzu, Kyoto, Japan).

Results

EO yield wa on average 0.025%. The major typical chemical consituents are: benzyl acetate (14.22%),
linalool (12%), benzyl benzoate (10.21%f,E)-Ufarnesene (10.12%)Z)-jasmone (10.03%)isophytol
(7.97%), (2)-3-hexenyl benzoate (5.73%phytol (4.48%), eugeno(1.18%), phytone (0.72%), methyl
jasmonate (0.11%), squalene (<0.1%). We identified 98.78% of the jasmine essential oil compaosition,
representing 129 compounds.

Conclusions

Jasminegrandiflorum EO presents the advantages of being 100%cmtiposed i(e. additivesfree, no
collateral support macerate material, etc.), obtained by a millenia old established technique (steam
distillation), without the use of petroleum based solvents (no risk of solvent residues), standardizable under
ISO/TC-54 standards, €&ring great potential towards sustainable, lower carbon impact, green chemistry
forms of industrial productions and with innovative applications in fine fragrances, cosmetics, and
aromatherapy while remaining socieeconomically sensible. Further studyrieeded to prove its activity.
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Overview

In the presentation several solutions for improving the performance and throughput of analyses of volatile
compounds by GCMS technique are presented.

The most important feature of modern chromatograph is versality and speed. That is why demeloipm
automatic solutions is being held. For analyses of volatiles eg flavour and fragrances, solid phase
microextraction (SPME) in classical and arrow mode is widely used.

By coupling this technique with automated samplers, efficiency of the systerarimatcally improved.

From the detector side, there can be an option for splitting the analysis for both mass spectrometer and
classical detectors (FID, ECD, BID, SCD) or an olphactometry port.

Big area for improvement lays also in the software. Modernwso#t platforms give opportunity for
automatic optimization, and later integration and quantification of compounds, and giving fast and reliable
results.

Therefore lots of new databases are introduced like Smart Aroma Database consisting of more than 500
compounds with their retention times, mass chromatograms and mass spectra. Unique is additional odor
information and semguantitative function.

Conclusions

Presentation of solutions for improving performance of analysis of volatile compounds by gas awaphgto
mass spectrometry.
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Objective

Pogostemon cabliBenth., an aromatic plant species yields essential oil with immense industrial as well as
pharmaceutical applications. In the backdrop of promoting organic cutivaticrops yielding essential oil and
related products, the present investigation was designed to evaluatiudrece of organic nutrients on growth,
yield and essential oil composition Bégostemoncablin under foothill conditions of Arunachal Prate

Methods

Different organic nutrients such as FYM (Farmyard manure)@10t/ha; FYM@15t/ha; Vermicompost@5t/ha;
Vermicopost@7.5t/ha; Neem cake@1.5t/ha; Neem cake@2.5t/ha; were applied and compared with the check
NPK@150:50:50 kg/ha under Randomized Block iBesn open field conditions and their influence was
observed on plant height, number of branches/plant, collar diameter, herbage yield (fresh and dry), essential oil
yield and essential oil composition.

Results

It was observed that Plant height was leigtin FYM @ 15t/ha with mean value 73.53 cm while Neem cake @
1.5t/ha have shown the lowest with mean value of 54.73 cm, but no significant variation was observed among
the treatments. The Maximum number of branches/plant and collar diameter was recdidgd@ 150:50:50

kg/ha with mean value of 7.8 and 1.74 respectively however, in Neem cake @ 1.5 t/ha those were observed
lowest with mean value of 4.93 and 0.86 respectively. Number of branches/plant shows no significant variation
among the treatments W collar diameter shows significant variation. Herbage yield for fresh was observed
superior in NPK @ 150:50:50 kg/ha with mean value of 15926.15 kg/ha followed by FYM @ 10 t/ha with mean
value of 15751.79 kg/ha however, Neem cake @ 1.5t/ha it was etdewest with mean value of 11563.08
kg/ha. Dried herbage yield was recorded maximum in FYM @ 10 t/ha with mean value of 5649.23 kg/ha and
lowest in Neem cake @ 1.5 t/ha with mean value of 2332.31 kg/ha. Essential oil yield I/kg was extracted highest
in Vermicompost @ 7.5 t/ha with mean value of 65.62 kg/ha followelRiy @ 150:50:50 kg/hwith mean

value of 62.90 kg/ha and lowest in Neem cake @ 1.5 t/ha with mean value of 22.74 kg/ha.

Conclusions

It can be concluded that depending upon the requirenoéts cablinessential oil or fresh/dried herbage, as

well as essential oil composition the conditions and composition of organic nutrients varies. Present investigation
recommends application of vermicompost@5t/ha for high essential oil yield, FYM@ ¥6t/ldried and
NPK@150:50:50 kg/ha for fresh herbage yield respectively, while maximum patchouli alcohol content can be
obtained in the essential obtained from the plants where no input is given.
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Objective

GenusCymbopogoris a commercially important crop belonging toaBeae family and used in perfumery,
aromatic and pharmaceutical industries. An approximate of 140 spe@gsnbopogornave been reported so

far in tropical and subtropical regions of the world. Many bioactive compounds have been reported in the
aromaticessential oil of this genus having high pharmaceutical and biological importance. This crop must be
conserved and preserved for utilisation in the breeding programme. Therefore, the plant breederdNoftBSIR
East Institute of science and TechnologyhddrAssam, India has attempted breeding techniques like selection,
mutation and molecular breeding techniques to develop/ identify high yielding varieties of lemongrass. The
success was highly striking and unique.

Methods

A total of 634 accessions @ymhopogonhas been collected from different regions of Northeast India which
were planted and characterized for different morphological, molecular, qualitative and quantitative traits. High
yielding superior lines were selected which were followed by mudtilon trial in different regions of India.

This led to the identification and registration of five novel varieties viz., Jor L&hlbr Lab L9, Jor Lab L10,

Jor Lab 1-:11 and Jor Lab {15. In contrast, other two novel varieties, Jor Lab @nd Jor Lal.-14 were
developed through mutation breedingdgimbopogon winterianwsdCymbopogon flexuosuaspectively using

EMS and gamma treatment at different doses.

Results

Jor Lab G5 (citronellal content >35%) and Jor LaHL# (citral content >79.5%) was déoped through mutation
breeding which yielded essential oil of >1%. Citronellal is an aldehyde which gives lemon like fragrance and has
antimicrobial, antinociceptive, antinflammatory, anticancer and mosquito repellentactivities. While, citral is
thepi nci pal -®moneregtensivelyf usedl for the synthesis of vitaminAdditionally, Jor Lab L8
(essential oil 0.80%; citral content 74%) and Jor Labll(essential oil 0.58%; methyl isoeugenol content
39.11% and myrcene content 48.02%) were idiexdtithrough selection breeding Gymbopogon flexuosus
Myrcene is an earthy, spicy, clove fragrance while methykisgenol has a typical swestrm, spicy clove,

woody, floral odour mostly used in perfume industrigisnilarly, Jor Lab L9, Jor Lab L10 and Jor Lab 15

were identified through selection breedingdyimbopogon khasiandsllowed by multilocation trial. Jor Lab-L

9 yielded essential oil of 0.80% and methyl eugenol content 74.56% whereas JoflQamd Jor Lab 115

yielded essential oibf 0.40% (elemicin content 70%) and 0.54% (geraniol content 46.8%) respectively.
Methyleugenol has an important characteristic to synthesize methylatojpaportant hypertensive medication.

It is also used to control pests through Male Annihilation Tegles (MAT) when mixed with cukire at
different concentrations. Similarly, an important alkaloid, mescaline can be synthesized from elemicin.
Geraniolhas a roséke fragrance and is effective at preventing certain types of cancer, and possesses
antimicrobial, antiinflammatory, antiseptic and insect repellent activities. All these germplasm are registered
and commercially cultivated by the pharmaceutical and aromatic industries.

Conclusions

All these superior varieties were released for commercial atitiiv after rigorous screening in the field trial and
already published in high impact Journals. The varieties were registered by Plant Germplasm Registration
Committee of Indian Council of Agricultural Research, New Delhi, India. Cultivation of these@urieties

is very beneficial to the cultivators as well as pharmaceutical industries and net return will be too higher as
compared to other lemon grass variants.
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Objective

The choice for organic cultivation of essential oil crops, such as lavender, is still a challenge for agriculture
in some countries, incl. Bulgaria. The essential oil composition is determined by the genotype of the plant,
but abiotic and growing calitions can also affect biomass production and oil quality. Soil chemicals,
fertilization, pesticides/herbicides and their relationship to volatile chemicals have been the subject of a
number of studies. On the other hand, the plant pigments chlorophytifenoids and anthocyanins are

key for the absorption of light energy and are involved in various biological processes in the plant. They
could provide important information on the condition of plants and may be suitable for assessing the
response of diérent agricultural practices. The aim of our study was to compare phytochemicals, yield
and essential oil composition of lavender under organic and conventional agricultural systems in order to
find their the impact on productivity and quality of essahtiil.

Methods

For 2019/2020 the field study was conducted on six private farms, located in Kazanlak valley, Blilgaga.

of tham are certified as organic farming (OF) and the rem$ conventionabne (CF).. The essential oil was
obtained by steamigtillation, andanalyzed using GC via Agilent 7820A GC System, coupled with FID and
5977B MS detectoiThe determination of chlorophyll a (Chla), chlorophyll b (Chlib), total chlorophylls and total
carotenoids was performed by the method of Lichtenthaidr\&ellburn.Total anthocyanins content was
determined according to the pH differential method, as absorbance was measured at 520 and 700 nm.
Experimental data were subjected to analyses of varianceWf@n@&NOVA).

Results

The average values of naturagymentsinCFwexr st at i stically proven hilgher
respectively for t ot allforddtal carotenqids gohtént, respetivedy. Viith ikgarsl 0. 8
anthocyanins the difference is insignificaBuring the first year, esseatioil yields ranged from 1.60% to
2.39%. The OF lavender was limited in 116@.29%, while for CF the interval was 1.8®.39%. There is no
statistically proven difference, but the CF levels are slightly higher the OF ones. In the second year,ghe value
of OF essential oil were between 1142.75% and for CF one, between 1173.78%. The average rates were
2.04% and 2.32% respectively, so the conventional agricultural system had with 14% greater yield. The chemical
profile is typical for the esseati oil of L. angustifolia, and more precisely for the Bulgarian one. Sixteen
compounds were identified and monitored: for CF the main one was linalyl acetatei(38.28 %), followed

by linalool (20.01i 3 1 . 0 4 -ca¥ypphyllebe (7.92 14.97%), cisb- ocimene (1.91 12.46%), lavandulyl
acetate (2.89 4.55%), terpinerd-ol (1.6271 4.46%) and tranb  emerie (2.74 3.72%).For OF the order was:

linalyl acetate (28.40 34.90%), linalool (23.16 2 6 . 8 3 %caryaphydlend®(7.92 11.71%)

Conclusons

For a tweyear observation period, a slightly higher oil yield was reported with the CF lavender and insignificant
changes in its quality. Regarding pigments, the levels of chlorophylls and carotenoids were higher in CF than
organic one, while the ambcyanins level was slightly less.
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Objective

Matricaria chamomillaL. is a weltknown medicinal plant distributed worldwide. It has beeed as

herbal remedies for thousands of years to treat several diseases, including infections, neuropsychiatric,
respiratory, gastrointestinal, and liver disorders. In the present study, we have investigated the potential
anti-inflammatory effects of thee essential oils (EOs) (GC1, GC2 and GC3) extracted from different
chamomile samples cultivated in Sowéntral Italy (Molise), in vitrd1].

Methods

The essential oils from dried samples were isolated by hydrodistillation in a Clevenger apparanadyaed a

by gas chromatographgnass spectrometry (G®IS). Threeessential 0il§GC1, GC2 and GC3 were tested for

their ability to modulate prinflammatorymurine macrophages and human peripheral blood mononuclear cells
(PBMCs) functions

Results

GC1, GC2 ad GC3 essential oils significantly attenuated LPSH¥Mduced inflammation by reducing

M1 polarization. In details, they showed significant @nflammatory property by inhibiting NO, TNE

and IL-6 production. These effects were correlated to a sgpye of LPSmediated p65 activation, the

critical transactivation subunitforN& B t r anscri ption factor. Oxi dati ve ¢
activation and elicit strong immune responses. Our study demonstrated that GC1, GC2 and GC3 were

highly effective at increasing GCL and HMOX antroxidant enzymes expression leading to the rapid

scavenging of ROS. Next, we demonstrated that EOs were able to reduce CD4+ T cell activation which

are also involved in inflammatory proces$2k

Conclusions
Our datadescribe for the first time that chamomile EOs exerted thekirg#ftdimmatory and antioxidant activity
by modulating macrophages a6®4" T cells mediate immune response.

REFERENCES

[1] Formisano C., Delfine S., Oliviero F., Tenore G.C., Rigano D.atee F. Correlation among environmental factors, chemical composition andantioxidative
properties of essential oil and extracts of chamorMiatiicaria chamomillaL.) collected in Molise (Soutkentral Italy)industrial Crops and Produc®3 (2015) 256

263

[2] El Mihyaoui, A.; Esteves da Silva, J.C.G.; Charfi, S.; Candela Castillo, M.E.; Lamarti, A.; Arnao, M.B. Chanidatiliedria chamomillaL.): A Review of
Ethnomedicinal UseRhytochemistry and Pharmacological Uskge (Basel) 2022, 12.

62


mailto:caformis@unina.it

ey Y-

L ISEQ 52 international Sympasium on Essential Olls

OR17 ) 2022 Wroctaw, 4-7 September

Chemicd and biological investigations of essential oils fromduniperusgenus
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Objective

In the context of problem solving of environmental damages caused by synthetic pesticides, the objectives
of this work were 1) to determé the chemical composition of essential oils from fresh leaves and branches
of common juniper Juniperus communik.), rocky mountain juniperJuniperus scopulorurarg.), and
creeping juniper Juniperus horizontalisvoench.) from Bighorn Mountains (Wyomg); 2) to evaluate

thier antimicrobial activity againgbur phytopathogenic fungiMonilinia fructicola [G. Winter] Honey
Aspergillus nigewvan TieghemPenicillium expansurhink andBotrytis cinereaPers.), against two Gram
positive (G+ve) Bacillus mgateriumde Bary (ITM100) andcClavibacter michiganensiSmith and three
Gramnegative (Gve) bacterial strainsPseudomonas fluoresceds| ¢ g g e (PMiswingadeay). ,
phaseolicolavan Hall andXanthomonas campestimammel; 3) to assay their antioxidaapability.

Methods

The essential oils were obtained by steam distillation from leaves and branches of the three shetjEro$

and were characterized by @€S. The possible fungicidal activity of the EOs was evaluated at two different
doses and fugitoxicity was expressed as percentage of mycelium growth compared to the negative control. The
antibacterial test was carried out following the disc diffusion method by measuring the diameter of inhibition
hyaline zone (mm) around each treated disc coetpao the positive control onéilso cell membrane
permeability(CMP) was determined by measuring the potential of electrical current transport through water as
molar conductivity or electrolytic conductivity (EC) and the results were expressed as mgpEsiantage of

EC value.The antioxidant activity was also determined using the stabidigtienyt2-picrylhydrazyl radical
method (DPPH) and EC50 value was defined as the dose of sample which reduced the initial DPPH of 50%.

Results

The assays usedrfthe evaluation of some biological activities of the tested EOs showed variable results. The
major component of. communisy a s-pinene; sabinene was the main constituend. afcopulorumand J.
horizontalis The three tested EOs have antifungal activity agaéhstucticolaandP. expansunand effective
antibacterial activity againgt. syringaepv. phaseolicolzandB. megéerium The results of antioxidant activity
showed comparable E€value between all three evaluated juniper EOs: after 45 minutes of experimental time
the EC50 val uesJ amnaunigl 8572 71. 4Jgscgpllondm ofr5o03 3 . 3 J.scgploroin. f o r

Conclusions

The outfindings of this research showed promising antimicrobial effects against the majority of the tested
phytopathogens: these data, corroborated also from the antioxidant capability shown by the three essential oils,
highlighted potetial for a their possible utilize them as natural alternatives to synthetic drugs, cause of global
environmental problems, pathogen resistance and difficulty to control mankigresst plant diseases.
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Relation between dill apiole content and insectici activity of Piper aduncum
L. essential oil
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Objective

Piper aduncunL. (Piperaceaefan be easily found in the western region of the BearilAmazon, more
specifically in the state of Acre. Its essential(B®OPA) has an insecticidal activity particularly related to one of

its compounds, dillapiolle, involved in the enzymatic detoxification in arthropods. However, there are no data
relatingthe dillapiole content to the insecticidal activity of EOPA, which is necessary to establish reliable dose
activity parameters for formulated products. Thus, the objective of this study was to establish the relation between
the dillapiole content and thasecticidal activity of EOPA.

Methods

The EOPA was obtained by steam distillation of the leaves and then rectified by fractional distillation. Thirteen
fractions of EOPA with varying concentrations (from 12.3% to 99.8%) of dillapiole were analyzed eRfiealh

analysis of EOPA compounds was made byl@&and GCFID. The identifications were made by the injection

of authentic standards, calculation of linear retation indices and comparison of the mass spectra with those from
different databases [1, 2]. Thesecticidal effect by topical and residual contact, uSipgdoptera frugiperdél.

E. Smith, 1797)arvae as target insect, was analysaditro to determine the lethal dose (kdpand the lethal
concentration (L&) [3].

Results

The major compounds md in the distilled oil were dillapiole (73:578.0%), E)-caryophyllene (8.0 9.1%)

and myristicin (2.0 2.6%). The_Csovalues for the fractions fitted the corresponding concentrations of dillapiole
with a high coeffi ci ¢,mahdcandentrdtiorts betwaen 582 anddB8% ver jestirrated . 9 4
to promote the highest residual contact toxicity agatstrugiperda Furthermore, the L& values for the

fractions fitted the corresponding concentrations of dillapiole with a high coefficidneaf e r mi nati on ( R]|
and concentrations of dillapiole between 82% and 100% were estimated to promote the highest topical contact
toxicity againstS. frugiperda

Conclusions

The EOPA with dillapiole content ranging between 68% and 100% showed gresgeticidal toxicity by

residualand topical contact againSt frugiperda larvae
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Essential oil from pineapple processing byroducts through ohmic heating

Mohsen Gavabhidri

1 Department of Food Science, National Pingtung University of Science and Technology, Neipu, Pingtuhglr AMZaN

* Email: mg@mail.npust.edu.tw

Keywords: pineapple essential oil, ohmic heating, extraction, energy consumption,-absisted hydrodistillation (OAHD)

Objective

Ohmicassisted hydrodistillatiofOAHD) is an innovative distillation method, §ir proposed in about a
decade ago [1] and has been used in several regions of the world [2]. At the same time, pineapple
processing has a huge amount of processingrbgucts [3], which can be valorized to increase profit for

the agrofood industry. Thistudy aims to valorize pineapple processing waste through the application of
ohmic heating. Also, it aims to evaluate the processing parameters, including heating rate, come up time in
comparision with conventional method. Also, it aims to analyze theigihgshemical proerties of the
essential oil.

Methods

The processing bproducts of gold diamond pineappkn@nas comosyi§ainung 17 prepared for the essential

oil isolation process. A new system based on novel OAHD was designed and developedniergfiregefood
processing technology laboratory of National Pingtung University of Science and Technology, Taiwan. The
samples were processed by OAHD using water as the solvent. The results were compared with those of the
conventional hydrodistillation syste The processing parameters were assessed for both techniques. The
products were then analyzed for physical and chemical properties.

Results

The results showed that the heating rate in the OAHD system was higher than that of hydrodistillation. OAHD
saveda substantial amounts of processing time. In addition, this emerging technology reduced energy
consumption. This were in line with those reported on the literature on eserigyg aspect of ohmic heating

which is due to efficient volumetric heating anidhrates of energy conversion from electrical to thermal [4].
Furthermore, information on the physical and chemical properties of gold diamond pineapple essential oil was
reported for the first time as a result of OAHD implementation.

Conclusions

This stidy provided a valorization platform for pineapple processing waste. Essential oil can be considered as a
product development based on a waste through the application of ohmic heating technology. This system is
scalable and can be implemented in the fanah ia the pineapple processing factory to produce vatlged
products. Finally, promising data highlighted the possibility of using OAHD to achieve the Sustainable
Development Goals (SDGSs).
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Objective

Biosynthesis of plant monoterpenes results from the activity of terpene synthases (TPSs) producing either
the final product or a precursor that is further modified to the final monoterpene. Copy number variation
(CNV) of TPS genes together with their level of expression may shape amdainterspecies phenotypic
diversity.The objective of this study was torapare the monoterpene composition of three closely related
sage species and different plant organs (leaf, calyx, corolla) with CNV and gene expression of TPSs in
order to explain the chemotypic variation between the three species.

Methods

This study useavhole-genome sequencing by next generation sequencing (NGS) and digital PCR (dPCR) of
DNA/RNA in different plant organs of three sage species, Dalmatian Safye« officinali3, apple sageSalvia
pomiferg and Greek sageSalvia fruticosj Monoterpenecomposition stratifying the phenotypes was
determined by GC/MS on a nquolar column.

Results

According to the NGS data, the three sage genomes contained 12, 13 andett£d@ifg opemeading frames

(ORFs), respectively. 18.officinalis, one ORF wasidrupted indicating a pseudogene. Genes were present at a
single copy per haploid genome with a few exceptions of gene duplication or triplication. Expectedly, CNV was
more pronounced across species compared to variation Bitbificinalis. Transcript gpression of TPS genes
measured in leaf, calyx, and corolla was found to differ considerably across leaf types and sage species, but
occasionally also between the three genotypes wihifficinalis. In some cases, gene duplication increased
gene expressn. For example, the very high content of thujones measure8. fmmiferacame along with
duplication of the gene that encodes the thujor@elucing synthase, i.e. ¢8pbinene synthase.

Conclusions
Overall, copy numbers and transcript expressionsrpétee synthases correlated well with the composition of
monoterpenes.
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Discrimination of the essential oils from three wild goldenrod species growing
together in Quebec
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Objective

In the province of Quebec, Canada, goldenrods are a typical component of the boreal lan&sdiaaem
canadensid.. (Canada goldenrod, SC) is particularly prominent. Its long, scented panicles are collected
from the wild and steam distilled by smal local facilities to yield a commercially relevant essential oil
(EO). Despite past reports from accross the glel®, 1]Jon the EOs of this now globally inseve species,
surprisingly, no study was apparently conducted on the native North American populations of thie plant.
Quebec, two other species of goldenrods often share their habitat with SC, often growing in fully mixed
spontaneous populationEuthama graminifolia(L.) Nutt. (EG), formerly known a$§. graminifolia(L.)

Salisb., flowers in the same period as B@ is morphologically distinct; its EO was studied in Poland
[e.g., 2] Another commonly associated goldenro&isugosaMill. (SR), which flowers slightly later than

SC, although overlaps are frequent. The only available study on its EO was obtained from samples grown
in a German arboretui®]. The objective of this study hence was to produce several batches of EO from
SC, SR and EG, collected as they are found in their typical native habitat in Quebec, and to find chemical
markers for crossontaming@gion monitoring, in a context of commercial distillation of wittllected

plants.

Methods

Four accessions of SC, and three accessions of each SR and EG fresh inflorescences at full flowering were
collected in various locations in Saguenay, Quebec, Cahatlseen August 16 and August 20, 2020. Batches

of 0.51.5 kg were steam distilled using a Nano distillation apparatus (AlChemia Solutions, Canada) for 2.5 h.
Collected EOs were analyzed by &@ (internal normalization) and GMIS, using previously desbed
parameter§d], and identifying compounds via mass spectra and retention irficioce®B-5/DB-Wax columns.

Results

All samples shared bornyl acetate and germacrene D as salient constituents. The EOs from EG differed by their
notable proportions ofH)-b-o ci mene (4.2 11.1%), cosmene (3.3 7.
sesquiterpenol (Bks= 1791, 2.8 4.5%). Three out of four SC |
wit-hutdj unene -dutr. ourné®®® ,( b. 4 3. 29%) 4a.n5d%)c yacsl oecxocl | ourseinv
but the fourth batch entirely lacked those markers suggesting potential underlying chemotypes in the species.
The overall simpler SR EOs could be differentiated from either SC or EG using combinations of monoterpenes.

Conclusions

Some speciespecific markers can help ruling out crassitamination of Canadian goldenrod EOs obtained
from SC, SR or EG. Our results further suggest that chemotypical patterns could exist in SC and that EG features
notable amounts of uncommoarstituents among EOs.
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Essential oils analysis in light of sensory quality. A reliable tool or not?
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Objective

The concept of this research design was focused on exploring the relationship amongst actual EOs
composition (EOs liquid injection) and the patterns ofimited (from pure EOs) or limited (by presence

of plant matrix) VOCs emission to headspace. This need was established in terms of the malfunction of
currently used protocols for sensory quality determination of MAPs in light of the chemical composition
of volatiles. For this reason, three different pairsMgnthachemotypes, namely the menthol pathway,
carvone pathway and linalool pathway, were subjected to various analytical approaches, to determine if
some trends in VOCs emission to plant headspacdatior to EOs composition will occur.

Methods

The hydrodistillation of EOs was carried out by Deryng apparatus, while the headspace VOCs extraction was
performed by HSSPME Arrow technique. Thereafter, isolated VOCs were analysed bByI&@chnique. For
statistical analysis principal components analysis and hierarchical clustering analysis were used.

Results

It was proven, that the differences in essential oils analysis by liquid injection and the headspace analysis of
source plant material, do not refarly to particular medicinal and aromatic plants, but do represent a tendency

to consist despite the differences in chemotype and morphological features of plants.

Conclusions

Clearly, differences in the distribution of the volatile compounds in esseisabnd the patterns of their
emission from pure essential oils or source plant material should be the reason for avoiding the estimation of the
sensory quality of medicinal and aromatic plants just on the basis of total essential oil analysis.
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Overview
PaniS z y s z(foliskmarket)andLadyP i n e ¢ @ntemdiionamarket).

Theseproductswere createdas a result of his many yearsof experiencen the field of aromatherapynd
perfumery Krzysztof Czapskiis amemberof the PolishAromatherapySociety.

A milestonein the projectwasthe developmenbf a fragrancecarrier, which was supposedo implementthe
assumptionsf aromatherapyn the carandwasto be an ecologicalproductbasedon naturalcomponentsThe
inspirationwasa 9 yearold child who, havingfun, cameup with the conceptof universalproductfastening,
which waslater patented.

Experienceandcontactswnith the mostoutstandingaromatherapgxpertsin the world resultedin consultaibns
on the compositionof mixturesfor drivers.

Conclusions

After marketlaunch,customergonfirmedthe positiveeffectonwell-being.Theblendswerecreatecbnthebasis
of theavailableresearcton the effectsof essentiabils.
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A Pilot-Scale Study

Lorenzo Lambert2Giorgio Grillot,Lorenzo Gallind,Diego Carnaroglié,Farid Chemat and
Giancarlo Cravotto

1 Dipartimento di Scienza e Tecnologia del Farmaco, University of Turin, Turin, Italy
2Baladin S.S. Agricola, Piozzo, Italy

2 Milestone Srl, Sorisole, Italy

4 GREEN Extractia Team, INRAE, UMR 408, Avignon University, Avignon, France

* Email: lorenzo.lamberti@unito, it
Keywords: terpenes, green extraction, @S characterisation, microwaved assisted hydrodistillation, Humus
lupulus L.

Objective

Interest in essential oils hasnsistently increased in recent years. Essential oils have a large variety of
applications in multiple fields, including in the food, cosmetics and pharmaceutical industries. The volatile
fraction (VF) in hops (Humulus lupulus L.) fits within this domais it is primarily used in the brewery
industry for the aromatization of beer, and is responsible for the floral and fruity tones. This work aims to
design an optimized extraction protocol of the VF from hops, using microwaves. Micreasaisted
hydrodistllation (MAHD) has been developed to reduce energy and time consumptionscdébreactors

up to industrigds c al e syst ems. Hops are principally avail
applications: i) fresh (FH); ii) dried (DH); iii) pelleted (PH). In this work, all three forms have therefore
been studied and the recovered volatiles characterized by meansMSGC

Methods

The extractions and the purification process have been carried out using a lab scale reactor (MILESTONE
ETHOS X) andthe industrial scale prototype (MILESTONE ETHOS XL) for all the different biomasses.
While the characterization has been done by using aMSG&ystem.

Results

The optimized lalscale MAHD protocol gave the best extraction yield of 20.5 mLVF/kgdry matnix f

FH. This value underwent a slight contraction when working at the highest matrix amount (3 kg), with 17.3
mLVF/kgdry matrix being achieved. Further tests were then performed in a pilot reactor that is able to
process 30 kg of material. In this case, éyield increases were observed for PH and DH; quadruple and
double the lakscale yields respectively.

Conclusions
The MAHD has proven to maintain the high extraction yields even in a larger scale reactor without

compromising the quality of the volatileaction recover nor burning the biomass. In addition, this
industriatscale system also provided dramatic energy savings, practically halving the absorbed kJ/mLVF.
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Involvement of serotonergic neurotransmission in the anxiolytic potential of
Melissa officinalis essential oil and citronellal
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Objective

Numerous scientific and ethnomedicinal data are pointirigelissa officinalisL. (Lamiaceae) as a valuable
natural source of phytochemicals for the treatment of various mental health disorders [1]. Anxiety disomiers coul
be considered a group of the most prevalent mental disorders, with limited treatment options. It has been
suggested that serotoninergic neurotransmission plays an important role, especially in thgpgeptonpal

system and the amygdala [2]. Thus, #im of the current study was set to investigate whetheofficinalis
essential oil and/or citronellal, the main oil constituent, act through a specific type of serotoninergic receptors
using two animal models mimicking anxiety.

Methods

The essential oibf M. officinalis used in this study was isolated using a Cleveiygess apparatus, while

citronellal was acquired from commercial sources. The oil was analyzed in detaitlk\5@@8d the composition

corresponded to that usually encountdB3dAs the paitive control, a standard serotonin recefatcting drug,

buspirone (10 mg/kg) was used. In order to investigate the roléd@tbreceptors in the anxiolytic activity of

the oil, a specific antagonist, WAY00635, was applied 15 min prior to either tikor citronellal.In vivo

experiments were conducted on male BALB/c mice, the behavior of which, after appropriate treatment, was

traced in an open field and light/dark tests. The obtained data were statistically compared using One Way
ANOVA, followedbyTuk ey és post hoc test, with a | evel of signi

Results

The pretreatment with WAM 00635 reduced some of the investigated parameters in mice treateil.with
officinalis essential oil (at 12.5 mg/kg); however, some parameters (e.g. theenofitransitions and the time

of the first transition) remained unaltered. On the other hand, the action of citronellal (12.5 mg/kg) was
statistically significantly modulated, in all of the investigated parameters in the mentioned tests, by the
pretreatnent with WAY-100635.

Conclusions

The results of the present study indicate that the anxiolytic activity officinalisessential oil is at least partially
mediated through -biT1a receptors, while the anxiolytic action of citronellal in the two applestst was
predominantly mediated throughHbI'1a receptors.
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Exploring the mechanisms of action of essential oils: how to undermine the
pathogenic biofilm life cycle
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Overview

Centuriesold selective environmental pressures have led to multiple survival strategies in bacteria,
allowing the formation of global habitats. Biofilm is the most common survival strategy in bacterial life. It
represents an evolutionary form of lif@hich translates from frekving cells to community lifestyle. What
drives bacteria to establish a hierarchical lifestyle condition, is a+fadtorial and complex process based

on Quorum sensindQs). The exchange of small organic molecules in Qad l® social cooperation
between cells in biofilm and induce the coordinated expression of specific genes. These genes either encode
an arsenal of virulence factors, or contribute to resistance to stressors, or even upregulate EPS production
and efflux punps [1]. Tolerance, which is a ndreritable phenotype, can arise when EPS matrix quenches
the activity of antimicrobials by using diffusioreaction inhibition, which enables tolerance against the
numerous antimicrobial drugs [2]. For all these reasomsilin represents a global challenge, in particular

for the clinical, environmental and food sectors. Medical devadated infections occur due to surface
contamination by biofilmforming bacteria during the time of implantation, causing-iifeeatening
diseases, as the pathogenesis relate®l. merginosg1]. On the other hand, biofilms on food processing
surfaces can contaminate the food products, with a relevant health impact if the {asis$ibmiated bacteria

are pathogens, causing outbreaks [3]. Agothese,Salmonella enterohemorrhagi&. coli and L.
monocytogenewere responsible of about 59.000 confirmed human cases of infection in Europe during the
year 2020 [4]. Several strategies have been developed to control the presence of biofilms,awvhich h
established multidrug bacterial resistances. Essential oils (EOs), due to their strong antimicrobial
activities, can represent a novel biocontrol strategy. For bacteria, it is stated that it is more difficult to
develop resistance to the multicomponh&0Os, than to the antibiotics often composed of only single
molecular entity [5]. The EOs mechanisms may involve the damage of the cytoplasmic membrane,
alternating the cell membrane fatty acid profile and disintegrating the cell structures [3]. lnlpayrtOs
showed very high efficiency in controlling biofilm formation and eradication from surfaces [3]. In this
overview, genetic, transcriptomic and proteomic approaches have been applied to investigate the
mechanisms by which EOs inhibit biofilm fornian in L. monocytogeness. aureus, P. aeruginosa, E.

coli.

Conclusions

The EOs strike the pillar targets of physiological pathways in biofilm, sapping of community life
advantages. Ih. monocytogenesS. aureusP. aeruginosaandE. coli, the mechanismof action affect
cellular targets in a completely new way: interfering with the metabolic pathways, or softening virulence
factors through the dowregulation of the relates genegherefore, the EOs could overcome bacterial
resistances, but also restaesceptibility to drugs exposure, suggesting their use as the first strategy to
control biofilms.
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Objective

When searching for natural compounds for sustainable crop disease management it is eligible to be able to
predict plant material as a suitable source of these compounds on the basis of environmental factors. The
distribution of plans, their major metabolic processes and as a consequence the presence of a certain
chemotype are limited by environmental conditions which are shaping the production and accumulation
processes of secondary metabolites in plants. Essential oils (EOs), et@chaturally produced by
aromatic plants, contain a wide range of volatile molecules, including mostly secondary metabolites that
have several biological activitieZataria multiflora is an aromatic, perennial plant with interesting
pharmacological andiblogical properties which belongs to the Lamiaceae family. This study aimed to (i)
evaluate the chemical composition and antifungal activity ofmultiflora populations; furthermore, (ii)
examine the volatile compound profile response<Z omultiflora chemotypes to the heat and drought
stresses.

Methods

We collected fourteen populatiom$ Z. multiflora from different natural habitats in Irathe EO of each

sampled plant (10 g of leaves) was isolated by hyistllation utilizing a clevengetype sysem.To determine

the phytochemical variatioof Z. multiflora populations the EOs were analyzed by &ID and GGMS [1].

Antifungal assays were performed wi@olletotrichum lindemuthianupfFusarium sambucinujrFusarium

culmorum Alternaria daucj and Botrytis cinereausing the filter paper disc diffusion methdd. order to
investigate the effect o(50%medutedifigaBortieSsesos the pdductidnC) an d
of main volatile compounds, a greenhouse experiment was performed [2].

Results

The EO content ranged from 2.75 to 5.89 % in dry matter.-Biftyolatile compounds were detected with
carvacrol, thymol, and linalool as major constituents, each representing a distinct chemotype of the studied
populations [1]. Meanwhile, careeol and thymol chemotypes had a significant inhibitory effect orstingied

fungi at low concentrations whilst linalool chemotype exhibited a lower degree of inhil#itidstic stresses,
particularly heat and the interaction of drought and heat, induieats from the linalool chemotype to produce
higher amounts of carvacrol, while plants from the carvacrol and thymol chemotypes did not alter EO production
and composition [2].

Conclusions

There was a significant difference in EOs content and their csitigpts and antifungal activities amoizg
multiflora populations. Hence, understanding the effect of environmental conditions on aromatic plant
populations and chemotype development helps agriculture andchihatty fully exploiting the potential of aratic

plants as a source of natural sustainable fungicides or insecticides.
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Overview

Malaysia is one of the seventeen megadiverse countriéseinvorld. Its flora is home to an estimated
15,000 higher plant species and it is widely known that plants are efficient manufacturers of compounds
including essential oils with highly diverse molecular structures and an unending array of biological
activities. Therefore, it is logical to assume that a multitude of molecules or essential oils and their activities
are yet to be discovered from this beautiful and immense flora. Our laboratory has been involved in the
search of essential oils composition frome forest plants notably from species of Annonac@atyélthia,
Goniothalamus Xylopia, Anaxagorea Pseuduvaria Cyathocalyx sp, Lauraceae Alseodaphng
Actinodaphne Beilschmiedia Cryptocarya Litsea Cinnamomum sp. Rubiaceag(Pavetta Chassalia
Rothmannia sp, Lamiaceae V\itex Premna Plectranthus sp, Meliaceae Dysoxylum
Reinwardtiodendron sp. Myristicaceae Knema Horsfieldia, Myristica sp), Myrtaceae $yzygium
Rhodamnia sp, Anisophyllea Anisophyllea sp, ApocynaceaeAlstonia sp), AristolochiaceaeThottea

sp), Clusiaceae Garcinia sp), DipterocarpaceaeDfpterocarpus sp, Ebenaceae Djospyros sp,
Euphorbiaceae Groton sp), Irvingiaceae Ifvingia sp), Loganiaceae Strychnos sp, Magnoliaceae
(Magnolia sp), Oxalidaceae Sacotheca sp, PiperaceaeRiper sp), and RutaceaeP@ramignya sp.

family. All species have been collected from Peninsular Malaysia including Borneo. Most of the essentials
were isolated from the leaves, bark, flowers, and fruits part by using the hsftiltation method. Studies
showed that they are r i cginere,dinalod,d, &iacole, mypreceoet bomegole n 0 i ¢
sesquiterpehnhemamear(yopihy!l | ene, -cpdimemea dicyelogermacktene, U
caryophyllene oxide, nerolido, e u d -ealino, Elemol}) phenylpropanoids (safrole, eugenol, methyl
eugenol, asarone, dillapiole) and some of them could be considered as chemotaxonomic markers of the
genus. Pharmacological studies indicated that the essential oils exhibitedxwmitgt antioxidant,
antimicrobial, anticholinesterase, antityrosinase,-arftammatory, antidiabetic, and anticancer activities
[1-4]. Hence, these results are mainly meant to provide relevant information on the phytochemical features
of all species, Wwh emphasis on the essential oils, providing guidance for the selection of accessions or
species with the best chemical profiles. The outcome of these studies will further support the therapeutic
potential of the species and provide convincing evidencedtfofuture clinical applications in modern
medicine.

Conclusions

As natural products and drug discovery is an important research area in Malaysia, the challenges and possible
directions in this field shall be discussed briefly. For instance, how cathevessential oil scientists relate our
findings and knowledge to the society and then further contribute to the enhancement ofliesngéll
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Objective

Citrus aurantiumL. andCitrus maximaBurm.) Merr., belong to the Rutaceae family, are native to a wide
area covering Asia (from India to northern China) and Oceania (Queensland, Australia) [1]. The wastes
deriving fromCitrus processing (peels and seeds in prinai9 an important part, and various papers have
shown that by recycling and using these parts, bioactive compounds such as flavonoids, limonoids,
terpenoids, and minerals can be obtained [2]. The aim of the present study was to investigate the chemical
profile, antioxidant activity, carbohydrate hydrolising enzymes inhibition and hypolipidemic effect of
essential oils (EOs) extracted from Sicili@itrus maxima(pomelo) andCitrus aurantiumflavedo by

product.

Methods

All EOs were obtained by hydrodistitian for 3 h using Clevenger's apparatus. We analysed by gas
chromatographymass spectrometry (GMS) analysis EOs of five cultivars d@. maxima and seven

cultivars of C. aurantium EOs were also combined in 1:1 (v/v) ratio to identify possible synergism

antagonism of actions. The antioxidant activity was performed by usingatmalti get appr-oach wusi
Azino-Bis-3-Ethylbenzothiazoliné-Sulfonic acid (ABTS), 2,Diphenytl-picrylhydrazyl (DPPH),

FerricRedei ng ability powept eRRAB) e ambnyh grgltegstlabsand The U
lipase inhibitory activities were also assessed.
Results

GC-MS analyses revealed-lmonene as the main monoterpene hydrocarbon in all cultivars, albeit with
different percentages in the range 219257%.All EOs are able to exert antioxidant activity via different
mechanisms of action, as revealed by different applied tests. Among them, theCE@uoantiumé Fas ci at a o
cultivar showed the highest antioxidant patel, whereas among combinations, a promising antioxidant activity

was observed with the sample obtained by mixing, i n
Regarding the inhibitory activity against enzyme involved in metabolic syndrome, oE@s maxima
6Terracciani 6 and O6Todarii 6 cultivars exhibited the h
Conclusions

Our results support the importance of the involvement of minor compounds in the antioxidant activity of the
samples: the founded bioactivitg not linked to the main abundant compoundinibnene. However, the
comparison between EOs combisjaindnsEF&APnkabutedbytbence
and real data did not clearly highlight phenomena of synergism or antagdréstioa valid in all biological

tests. This study evidenced for the first time the chemistry and biological properties of Sicilian pomelo and orange

EOs. Further studies are necessary to identify pumelo and orange oils possible application as functional
ingredients for the development of functional food or nutraceuticals products alone or as blend.
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Objective

The present study aimed at investigating the chemical constituents ofdudatumbark essential oil
(NCBEO) and elucidate the mechanism of its amfiammatory activity in lipopolysaccharide (LPS)
stimulated murine macrophage RAW264.7 cells.

Methods

Essential oil was extracted by hyeligstillation and its chemical composition was characterized by gas
chromatography mass spectrometry (@S). Lipopolysaccharide (LPS$timulated RAW 264.7 cells were used

as the inflammatory modeCytotoxicity of NCBEO in RAW 264.7 cells was evaluated through MTT assay.
Theproduction of nitric oxide (NO) was assessed by Griess assay. Cytokine and mRNA levels of itdlgmma
mediators were measured by the enzjimieed immunosorbent assay (ELISA) and quantitative-tiead
polymerase chain reaction (qHPICR), respectively. The levels of reactive oxygen species (ROS) and
mitochondrial membrane potential (MMP) were deteenth u s i -dichlor@diydroflliddgscein diacetate
(DCFH-DA) and JG1 assays, respectivelynmunofluorescence assay was also performed for the localization
of nuclear factokappa B (NFe B ) .

Results

The major constituents found in ti¢ caudatumbark essential oil were epU-cadinol (11.18%), (2)
caryophyllene (9.30%)}pinene (10.99%) andkterpineol (6.79%)The results ofn vitro experiments
showed thaNCBEO(12.5and2% g/ mL) si gni f i -tiggerédlprpductien dfnitrie axidel(NFO$
levels. NCBEO decreased the production of pirdflammatory cytokines such as tumor necrosis factor
(TNF)-U, i nt er@daadlklibn |(elvimphtment WRhN@BEO also reversed the increased mRNA
expression of inducible nitric oxide synthase (iNOS) eyclooxygenase (COXJ caused by LPS in RAW 264.7
cells. Besides,NCBEO inhibited the production of intracellular ROS and alleviated the depletion of
mitochondrial membrane potential vitro. Treatment oNCBEO decreased the nuclear fact@ppa B (NF
aB)/p65 nuclear translocation in LASducedRAW 264.7cells. FurtherNCBEO also elevated the expression
of antioxidant enzymes such as superoxide dismutase (SOD), catdldathione (GSH)and glutathione
peroxidase (GPx) in LRBiducedRAW 264.7cells

Conclusions
The present study indicated tiat caudatunbark essential oil possesssgnificant antiinflammatory effect,
suggesting its application as a potential agent for the treatment of inflammatory diseases.
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Objective

The present investigation aimed to synthestzenbopogon narduf..) Rendleleaf essetial oil (CNEO
impregnated chitosan nanoemulsion {§INEO) and its practical application as novel green delivery
system for protection oSyzygium cuminseeds (model food system) against range of storage fungi,
aflatoxin B1 (AFB1) secretion and lipid pedidation.

Methods

Essential oil was obtained using Clevenger hydrodistillation apparatus followed by chemical
standardization through GMS. The nanoemulsion was prepared using ionic gelation technique. Fhe Ne
CNEO was characterized using SEM, zeta ptoéératomic force microscopy and FTIR analysis. Aflatoxin

B1 inhibitory study was performed against most toxigenic isolatéspergillus flavugAFLHPSel) isolated

from Syzygium cuminseeds.The antifungal and antiflatoxigenic assay was performed byrsu food
method followed byn situstudy using HPLC. In silico study was performed using UCSF Chimera software
follwed by Sfety assessment through acute oral toxicity assay on male mice.

Results

Chemical characterization of CNEO showed citral (62.72%)major component. Successful loading of
CNEO inside chitosan nanoemulsion was confirmed through SEM, AFM and FTIR andlyséso
release study showed biphasic release profile with initial burst followed by sustained release of CNEO
from chitosan nanmatrix. NeCNEO exhibited enhanceth vitro antifungal, antiaflatoxigenic (0.16
eL/ mL) and antioxidant activity over CNEO. The antif
Ne-CNEO was associated with increased leakage of cellular contentdtioridf ergosterol biosynthesis,

and impairment in cellular methylglyoxal biosynthedis.silico modeling validated interaction of citral

with Ver-1 and Om{A proteins, confirming the molecular action for inhibition of AFB1 productiorsitu

studies sbhwed signficant protection d&3. cuminiseeds (model food system) against fungal inhabitation,
AFB1 production and lipid peroxidation without changing organoleptic properties. The acute oral toxicity
assay of NeCNEO showed its nemammalian toxicity.

Condusions

Potential antifungal, antiaflatoxigenic, antioxidant activity, and higher mammaliantmacity
strengthens the use of NGNEO as safe nangreen and smart preservative in place of synthetic
preservatives in modern food, and agriculture industries
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Objective

After the annexation of Crimea, the place where aromatic plants were cropped in Ukraine, there was a need
to develop new varieties adapted to the dry steppe conditions in the remparisgof the country. The

Rice Institute of the Ukrainian Academy of Agricultural Sciences conducted works on the breeding and
selection of new varieties dfavandula angustifoliaMiller and Lavandula x intermedigEmeric ex
Loiseleur, which show high ecomic value in addition to being adapted to periodic droughts and
significant temperature fluctuations. This research project aimed to analyze the chemical composition of
the essential oils of seven ndw angustifoliaand eightL. x intermediacultivars. This work was part of

the characterization process of newly developed cultivars.

Methods

The oils were produced from flowering parts by a hydrodistillation. The oils were analyzed using gas
chromatography with a mass spectrometer. All identifications w@rérmed by retention data (linear retention
indices database).

Results

Over 70 different compounds have been identified in the analyzed oils. The main components of the studied
lavender and lavandin oils were linalool and linalool acetate (267107% ad 9.08 24.45%,
respectively). Other significant components lof angustifoliaoils were terpinest-ol (2.16 22.44%),
lavandulol acetate (2.120.23%), lavandulol (1.38.14%), and in the case a&f x intermediaoils:
camphor (10.1012.55%), borneol (5.48.71%), and eucalyptol. The oils were characterized by a high
linalool content and the substantial presence of lavandulol and itsiesterfeatures that are beneficial

and sought for lavender oils. Nonetheless, the studied essential oils did nothlfildustry standards,
largely because of too high terpineA®l| content.

A comparative analysis of oils from both species grown under the same conditions showed that lavender
oils are characterized by a much higher content of camphor, borneol andaktign lavender oils. This

is consistent with the literature. Furthermore, the performed statistical analyses (PCA and HCA) indicated
that caryophyllene oxide may be a potential marker differentiating the studied species. The obtained results
enabled chracterization of the newly developed cultivars and selection of those that have not only
appropriate morphological and physiological features but also a specific chemical composition.
Conclusions

The chemical composition of the new Ukrainian cultivars eveduated and discussed against the. The Ukrainian
lavender oils characterize with high terpinehel content and therefore do not fit the industry standards for
lavender oil. The differences between both studied species are typical. Statistical aniglgbghts
caryophyllene oxide as potential another marker for distinguishing lavandin and lavender oils.
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Acinetobacter baumannibiofilm treatment ?
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Objective:

Nanoemulsion (NA) synthesis is a popular way to increase essential oil (EO) solubility and thereforeyde enha
biological activities. Thatrong antimicrobial effect of cinnamon E&hnamomum zeylanicyris already proven,
however with its encapsulation is expected to be more effedisimetobacter baumanns widely known as a
threat to health care systefue to its high resistance to antibiotiEsadicating infections caused by this species

is very difficult due to complexly structured biofilms with polysaccharides being one of the most abundant
components. Data on the effect of EO and NA on biofilm egditin is very scarce, so the aim of this study was

to examine their activity on the already formed biofilmAobaumannii

Methods:

Bacterial strains used in this study wérebaumanniATCC19606 and clinical isolates originating from blood,
swab woud and wound. To determine the minimal inhibitory concentration (MIC) of commercially obtained
EO (P0125285, Frey + Lau GmbH Henstedéburg, Germany) and NA that prevents visible growth of
microorganisms microdilution assay was preformed. The effect driElINA on biofilm eradication was done
with crystal violet staining, using a range of concentrations between 1/2WMIC. Phenol sulphuric method
was applied to determine the concentrations of egzopolysaccharides from biofilm matrix.

Results:

For EO MIC values were 0.5mg/mL and 1mg/mL, but for NA concentrations were lower, ranging from 0.125
mg/mL for clinical isolates to 0.25 mg/mL for ATCC strain. EO and NA exhibited remarkable antibiofilm activity
with percent of bifilm eradication of 68% and 63%spectively. However, treatments of biofilm with EO and
NA showed an increase of concentrations of exopolysaccharides in the biofilm matrix.

Conclusion:
Results obtained in this study pointed out that EO and NA exhibited strong antibacterial and amphbiefiitial,
and therefore could be good candidates for clinical trials with a goal to threat infections cafisbduryannii.
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Objective

Acinetobacter baumanrnis a pathogenic species which prasendanger to healthcare facilities due to the rapid
spread of antibiotic resistance. Plants are currently being explored as a potential source of bioactive compounds
that could be used to combat infectious diseases. Cinnamon is used as a food spgseniiat oil has been

proven for antimicrobial activity. Due to reduced stability and solubility of essential oil, nanoemulsion (NE)
synthesis could provide stronger antimicrobial effects. Investigation and comparison of antimicrobial activity of
cinnamon(Cinnamomum zeylaniculm) bark essential oil (EO) and NE on thebaumanniiATCC19606 and

clinical isolates. Effect of EO and NE on biofilm formation and biofilm eradication.

Methods

GC/MS was performed in order to determine chemical composition aheoomally purchased EO (P0125285,
Frey + Lau, GmbH, Henstedlllzburg, Germany). Droplet/particle size and polydispersity index of NE was
determined by photon correlation spectroscopy (PCS). Minimal inhibitory concentration of EO and NE were
defined using NIC assay. Effects of EO and NE were also examined on biofilm formation and eradication.
Crystal violet staining was used for biofilm biomass quantification.

Results

GC/MS analysis determined that the most common compound wasCiraremaldehyde (61.9%NE
droplet/particles had multimodal distribution, shown by PCS. MIC values for EO were in range 0.25mg/mL
0.5mg/mL, and for NE 0.125mg/mL 0.25mg/mL. Both tested substances showed good effect on biofilm
eradication, and destroyed biofilm biomass uf4o, whilst the inhibition of biofilm formation was up to 70%.

Conclusion

Taking all the results into account, it is a good start for further investigations of both EO and NE as a potential
antimicrobial agent. Deeper knowledge about the mechanismsarisof both of these tested substances could
help us to understand the best and the most effective way to use them, in order to comb#®cagetosacter
baumannii
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Helichrysum italicum oil degraded bacterial biofiim but aggravated
inflammatory parameters

Eszterl, CsoViikk:ts r i, Andr e 8 aB ¥z 5B ® m@,rEika Keseke Dorina
Osb%ti€gnes® KeGy®nrygy'i Hor vsgth

1Department of Pharmacognosy, Faculty of Pharmacy, Univet y of P®c s, P®c s, HUNGARY

2Institute of Pharmacognosy, Faculty of Pharmacy, Semmelweis University, Budapest, HUNGARY

SDepartment of Medical Microbiology and | mmunology, Medi cal School , U
“Department of Microbiology, Facylbf Science and Informatics, University of Szeggzeged, HUNGARY

SDepartment of Pharmacologind Pharmacotherapyni ver si P®csf RBOBNGEARY

Szent §got hai Research Centr e,®cMe diHUNIGARcYho o | ; University of P®c s,

* Email: csikos.eszter@ytk.pte.hu
Keywords: immortelle, essential oil, biofilm, skin, inflammation

Objective

Helichrysum italicum(Roth) G. Don, also known as immortelle, belongs to the Asteraceae familyH.The
italicum essential oil has been shown to possessirdtdimmatoy, antioxidant, antimicrobial, antiviral and
biopesticidal properties [1,2]. However, its biofilm degradation activity has not been provedegetdomonas
aeruginosaasone of the most prominent nosocomial bacterium can form bacterial biofilm on theesaffa
catheters or in wounds, and in most cases these are associated with inflammation. The aim of our study was to
explore the biofilm degradation and aimtflammatory effect oH. italicumessential oil.

Methods

The composition of essential oil was é@stigated by G@1S. The microbiological assay included the
determination oMIC value (minimum inhibitory concentration) with broth macrodilution agadmsteruginosa
ATCC27853. The bacterial biofilm was created inv@&l microtiter plates. After incubiain, the essential olil
solution was added to the biofilm in MIC/2 concentration. The fixed bacterial cells were stained with 0.1% crystal
violet dye. The absorbance was measured at 595 nm with plate reader.iRafitbexamination, the different
conceftrations ofH. italicum essential oil were formulated in gels, then the inflammatory parameters (ear
oedema, myeloperoxidase enzyme activity, and cytokines) were measured in an oxazokedecontact
dermatitis mouse model.

Results

The main component d¢d. italicum essential oil was neryl acetate (21.1%). The MIC value was 0.625 mg/ml,
the measured inhibitory rate of biofilm degradation study was 59%. Howieveivo the 5 and 10% oOH.
italicum oil containing gels aggravated the inflammatory parametgh as somhistopathological alterations,
myeloperoxidase activity and the level oflLb , -0 N&FniD. | L

Conclusions

We conclude that although tl italicumessential oil may be a successful treatment in caBe afruginosa
infection associated with biofilfiormation, its use on inflamed skin is not recommended as it may further
deteriorate the skin inflammation.
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Objective

Peaches and plums are very perishable climacteric fruits whose firmness decays rapidisharnvpsstFuits

without appropriate firmness for marketing in nature, can however be raw material for other food products [1],
avoiding waste. The extraction of compounds from these residues with technological and/or functional interest
is considered a viable opti¢2]. Since the aroma is one of the main quality attributes, the goal of this study was

to characterize the volatile profile ofundera| ued peach (6Royal Summerd cul f
cultivar) fruits and their storage stability at room paErature.
Methods

Peach and plum fruits were collected from Granfer orchards and kept at room temperature to mifie shelf
storage conditions. Fruits volatiles were isolated by Solid Phase Microextraction (SPME) and Hydrodistillation
(H), and the chemial composition was analyzed by Gas Chromatography (GC) and Gas Chromatography
coupled to Mass Spectrometry (&€S) as in [3]. An SPME timeourse study was performed while the fruits
presented quality characteristics {T® for peaches and T021 for pluns) and when they showed signs of
deterioration (T11 for peaches and T24 for plums). Fruits H was performed at two time points, TO, after
harvesting, and when the first evidence of perishability was visible (T11 for peaches and T24 for plums).
Results

Ethyl octanoate (¥3%) and o-decalactone (@8%) were TQT7 peaches main SPME volatiles, while
n-heptadecane was the major compound at T11. Peaches H shaetthe (146) and 2furfural (14%) as
dominant compounds at TO, while ethanol pwas the maione at T11, evidencing some fermentation stage.
Plums SPME analyses showed that hexanoic acid butyl est@9@), hexyl acetate (28%) and hexyl
butanoate (25 %) were TOT21 major compounds and butyl butanoate¥d)%at T24.n-Nonanal (13%) at TO

and ethyl hexadecanoate (2@ at T24, were plums H main compounds.

Conclusions

Despite being fruits of low commercial value both peaches and plums showed a typical volatileQuidfilg.
studied storage time at room temperature, while fruits retainext@ptable quality, there were only slight
variations in volatiles composition.
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Objective
The aim of this study wsto inhibit the growth ofStaphylococcus aureuU®A\TCC 6538, Sterbios), and
Staphylococcus epidermid{TCC 12228, Sterbios) with the use of natural fragrance raw materials.

Methods
In the experiment, 98vell plates were used and the effect of 100 redtéiragrance raw materials was
examined. The viability and proliferation capacity o

dye. The natural frangrance raw materials that inhibited the growth of bacteria in the screening test were
qualifiedfor the next part of the research: the proper test. In this test, the minimum inhibitory concentration
(MIC) was determined.

Results

In the screening test, the growth of bacteria of the sp&ciasreusvas inhibited by 31 natural fragrance raw
materials.In the case 08. epidermidisgrowth was inhibited by 22 compounds. In proper test, the lowest MIC
values forS. aureusver e shown by Bl ack seed India Nigella sativa
and Blue cypress Au sn).dunipdr Berry India Showed theQowesuMiGvald@gMIC =

25 Qg / Snépjderrhidisr

Conclusions

The results show that the natural fragrance raw materials have an inhibitory effect on the growth of bacteria.
S. epidermidiss more resistant to the tuaal fragrance raw materials th&n aureusThe researched natural
fragrance raw materials can be used in the future as preservatives in cosmetics due to their ability to inhibit the
development of pathogens living in them.
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Objective

The aim of the study was to determine the inhibitory effect of selected natural frageamaenaterials on
microorganisms such aBurkholderia cepacia(ATCC 25416), andPseudomonas fluorescefATCC

13525) from the company SterbioBhe microorganisms used in the experiment are known to be-multi
drug resistant (MDR), which means antimicrobiatistance to at least one antimicrobial drug. Bacteria
use several mechanisms to achieve MDR such as efflux system or enzymatic deactivation. In addition,
multi-drug resistance in Grainnegative bacteria is enhanced by their cell wall structure conitPS,

which causes a lot of difficulties in combating such pathogens.

Methods

The first step of this study was to carry out the screening tests on each of the species, which allowed the marking
of 100 natural fragrance raw materials that inhibit bzatgrowth. Then, the proper test allowed to define the
minimum inhibitory concentration (MIC) of the natural fragrance raw materials, which were selected in the
screening test. For this experiment;\9& | | cel |l culture plates and al ama

Results

In the screening test, tHgurkholderia cepaciayenus was inhibited by 26 natural fragrances raw materials,
whereasPseudomonas fluorescenss inhibited by 36 natural raw fragrance materials. In the proper test, the
lowest MIC values foBurkholdeia cepacias howed Bl ue cypress Australia
absolute Canada, Coriander herb Russi a, Pseoddmohasni pe
fluorescensthe lowest MIC values showed Fir balsam absolute Canada amed@arry India (MIC = 50

Og/ ml ) .

Conclusions

The purpose of the work was achieved, as compounds showing an inhibitory effect on the chosen bacteria were
selected and the MIC values of the substances were determined. As a result of the widespreaduraé of na
fragrance raw materials in the food, agricultural, cosmetic, or pharmaceutical industries, it is possible to apply
selected inhibitory compounds in the treatment of infections caused by pathogenic bacteria or as preservatives in
cosmetic products, dras ingredients in the plant health products.
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Objective

Musk is considered one of the most important fragrances. Because of the high cost of obtaining natural
musk, synthetic derivatives are used mucherfoequently. Traseolklis an indan derivative and was used

in the following work to synthesize oxime and ether oximes byQCaalkylation reaction using the
appropriate halides [1]JFragrances and their derivatives that have not yet been introducetdntodustry

should be tested that will prove their usefulness or indicate possible side effects. The following tests were
performed microbiologically with the use of microorganisms found in cosmétiebsiella aerogeneATCC

13048, WDCM 00175)Klebsidla pneumoniag(ATCC 13883, WDCM 00097)Pseudomonas fluorescens
(ATCC 13525, WDCM 00115Rseudomonas putiddATCC 49128) Pseudomonas aerugino§&TCC 15442,

NCTC 13359) (all microorganisms were purchased from Sterbios). The minimum inhibitory conmeofrdie
compounds obtained has been evaluated.

Methods

The traseolid oxime was synthesized by reaction tytroxylammonium chloridén pyridine. Then, the four
oxime ethers were obtained using@alkylation reaction with methyl iodide, ethyl iodidepropyl iodide, and
n-butyl bromide. All compounds obtained were tested to determine antibacterial activity using alafnarBlue
reagent, allowing the MIC value to be dermined.

Results

The yield of the synthesis reaction of traseoild oxime was 16% wieilefticiency of the synthesis of traseolide

oxime ethers ranged from 47 to 58%. The traseolide oxime most strongly inhibited the growth of the tested
bacteria in the case of two of them, the MIC value was the lowest among the rest of the compoundmtested

the case oK. aerogenes hi s val ue was 4. 4P.Aujdadid npt shovh sehsidvityttchtlee s peci e
presence of this compound. The traseoilde ox@rmethyl ether turned out to be the second most inhibitory

growth of microorganisms with énemical compound from among the tested.

Conclusions

In conclusion, in this work new derivatives on indan musk were synthesized and their influence on the growth
of selected species #flebsiellaand Pseudomonabacteria was tested. The results can be usefidentify
opportunities for the subsequent use of these compounds in various industries.
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Objective

The aim of this study was to assess the antibacterial activity of volatile components of essential oils (EO).
As well as assessing their potential as preservatives afetisemulsions. The research was conducted on
five pathogensEnterococcus hirad ATCC 10541) (MediMark)Bacillus cereugATCC 10876) (TCS),
Staphylococcus aureu$ATCC 6538) (MediMark), Escherichia coli, (ATCC 10536) (MediMark),
Pseudomonas aerugino$ATCC 15442) (TCS). The focus was on the main components of essential oils
with proven antimicrobial activity. It wad §-menthol, linalooltrans-cinnamaldehyde, (+§arvone, (+)
pulegone, piperitone, eucalyptol, iinonene and (+J-pinene main constituents of various essential oils
[1-5]. The preservation potential of selected volatile organic compounds was analyzed for cosmetic O/W
emulsions ad for selected finished products.

Methods

Initial activity studies were performed by serial microdilutionin@®& | | pl at es with the al
determine MIC (Minimal Inhibitory Concentration). The research on the preservative potentiaish&di
cosmetics was carried out using the USP 51 antimicrobial effectiveness test.

Results

In preliminary studies, thymol (MIC = 36800 mg/L) andtrans-cinnamaldehyde (MIC = 360200 mg/L)

showed the best antimicrobial activity against the strainsdtebiestudies on the preservative potential in
cosmetic emulsion O/W, it was shown that both thymol (MIC =41%58.75 mg/L) andrans-cinnamaldehyde

(MIC = 150- 18.75 mg/L) inhibit the growth of the tested microorganisms better than methyl paraber (MIC
32-2 g/L). Moreover, in USP 51 tests on the finished products: beard shampoo and hair conditioner, it was shown
that the current preservatives do not sufficiently protect the product a§aiasteusand that the addemans
cinnamaldehyde and thymol @oncentration 1200 mg/L and 600 mg/L, respectively, inhibit the growth of the
microorganism.

Conclusions

The main components of essential oils, thymol drahscinnamaldehyde, can inhibit the growth of
microorganisms in cosmetic emulsions. Moreover, lmmtmpounds in the tested concentrations support the
preservatives present in the finished products. However, the concentrations used are quite high and the allergenit
properties at such concentration should be revised. It can therefore be concludedatidititn of a fragrance

has an impact on its protection against microorganisms that may contaminate the product.
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Objective

The interest iressential oil EO) from Cryptomeria japonicgThunb. ex L.f.) D. Don (Cupressaceagstes,

by the scientific community and EO markets, is rapidly increasitogvever, some of these biomass wastes,
such asseed conesiave been lessxploited Thus, this study aimed to determine the chemical composition
of the EO of dried seed cones (DSftom AzoreanC. japonica and to evaluate its antibacterial activity
and its toxicityagainstArtemia salina

Methods

The plant material was collectéddn S«o Mi guel I'sland (
2020. The OEDSCwas obtained by hydrodistillatioior 3 h, using a Clevengéaype
apparatus. The chemical composition of @E-DSCwasanalyzedoy GGFID and
GC-MS. The antibacterial activity was evaluated by the agar disk diffusion met
againstBacilus subtilis(DSM 10), Micrococus luteugDSM 20030) Enterobacter
cloacae(DSM 30054, andEscherichia coliDSM 498. The toxic properties were
assayed againgtrtemia salina(L.) (Anostraca: Artemiidae), aeasy and inexpensive bloassay that can be
considered as a preliminary assessment of bioactivemaoms.

Results

C. japonicaOE-DSCpresented highyield (1.33% v/w), andshowedforty-two components that represented
97.9% of t he -finere (32.6%F Gabinebee(23:7%), tedpideni (9.8%) andb-myrcene(3.7%)

the major componentst shodd be noted thatll these compoundexhibited important mukbioactivities,
including antimicrobial, antioxidant, antiflammatory and arntacetylcholinesteragd]. Thus, OE-DSC may

be a candidate as a natural therapy for some chronic diseases.

Antibaderial activity of OE-DSC was observed in aliargetspecies, except foE. coli, presentinggrowth
inhibition zones ofL0.0 mm E. cloacag, 12.3 mm M. luteug and 14.7 mm(B. subtili, which revealed a
moderate activity. Th®E-DSCalso displayed higtoxicity againstA. salinabeing the LBo and LDsovalues of

81.1 ppm and 120.2 ppm, respectively, tigdin indicate potential bioactivities for pharmaceutical applications.
Conclusions

C. japonicaOE-DSCis regarded as an abundant source that posggstoRicity againsA. salinaandsignificant
inhibition against common foetdorne microbesThus, this EO could be a good candidate for the development

of food preservatives. Moreovethe study of itsbioactivities warrants further investigation in ordéo
accumulate knowledge that will help to find new uses for this biomass waste and thus to give them a surplus
value.
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Objective

Antibiotic resistance has become a major problem worldweigling to an increased interest in plaased
antimicrobials. Essential oil€Qs) from leaves d€ymbopogon citrate.C.) Stapf.(Poaceae), commonly
known as lemongrass, are widely used in traditional medicine, perfumery and food technology, due to its
high citral (a mixture of isomers geranial and neral) content, which is reggerfor the strong lemony
aroma and the antimicrobial activitilowever, as is well known, the yield, chemical profile, and bioactivity
potency of plantlerived EOs depend on many factors, includingpthat material storage timéherefore, and

due tothe importance o€. citratusEO, the objective of this comparative study was to evaluate the yield,
chemical composition, and antibacterial activity of Azor&ncitratusEO obtained from two different

dried leaf samples, one without storage and therattoged duringhree years.

Methods

Fresh leaves of Azored. citratuswere collected in 2022, aglried and submitted to hydrodistillation for 6 h,
usinga Clevengetype apparatus dried sample, stored since 2019, was also submitted to hydroticstiliar
comparison purposes. The chemical profile of the obtained EOs was performed by gas chromatography (GC)
with flame ionization and mass selective detectansl thein vitro antibacterial activity was evaluated the

agar disk diffusion method. Th@rget speciesincluded Gram positiveBacillus subtilisDSM10, Bacillus
licheniformisDSM13, andMicrococcus luteu®SM20030) and Gram negativBedrratia marcescendSM48,
Enterobacter cloacaBSM30054, andEscherichia colDSM498)bacteria.

Results

Theyield of OE2019 and OE2022 samples was 0.43% and 0.86%, v/w (dry basis), respectively, showing that
aged plant material and consequently aged EO resulted in large losses of EO content. GC analy284®f OE
vs.OE-2022 samples revealed a higbntent ofgeranial (24% vs. 42%) and neral (15%:28%), followed by
myrcene (2%s.5%). Regarding the antibacterial activifiaple 1) OE-2019 sample exhibited moderatong
growth inhibition zone¢> 13 mm) against common fodmbrne Gram positive bacteri8.(licheniformis B.
subtilisandM. luteuy and weak activity (O 8 mmli(0anmpadnrhe bthet h e
hand, alttargetbacteria were sensitive to @22

Table 1.In vitro antibacterial activity of AzoreaBymbopogortitratusessential oil from leaves collected in 2019 and 2022.

Growth inhibition zones in mm

EO samples

B. subtilis B. licheniformis M. luteus S. marcescens E. cloacae E. coli
EO-2019 21 N 21.75 N 13.3 1 7.75 N 8 N 0. 0
EO-2022 50. 5 39 N 1 27 N 10 N 0o 11.75 10.5 KN
Values are presented as mean N SD.
Conclusions

Plant material storage time had significant effecComwitratusleaf EO yield and quantitative chemical profile.
C. citratusleaf EO had greater activiggainst Gram positive bacteria than Gram negatives, even obtained 3
years afteplant materiaktorage. This novelty represent an important contribute in this field.
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Objective

Essential oils (EOs) are increasingly used for their antimicrobial activity despite their application in food
preservation is hindered by side effects like their odouriemitetl water solubility. Encapsulation could improve
EOs stability and mask their flavour while promoting a controlled release and increasing the antimicrobial
activity [1]. The incorporation of essential oils into edible coatings and films represemsi@ative and
promising strategy to enhance food safety of packed and minimally processed products,-Bkeot@d salmon
whereL. monocytogeneagpresents a main concern [2]. Objective of this study was to evaluate the antimicrobial
activity of encapsuated Coridothymus capitatusssential oil (eCEO) and of chitosan films incorporating the
eCEO againgt. monocytogenes improve the safety and preservation of esidoked salmon.

Methods

Commercial, food grad€oridothymus capitatuk. flowering tops esential oil (CEO) from Italy, obtained by
steam distillation and characterized by carvacrol as main component, wa3hs&EO was encapsulated by
ball-milling of the mix of trehalose and the EO at different concentrations (3, 7, and 10&chijtosan fim

added with 3.75 mg/mL eCEO was prepared according to Kadam et al. [3], with some modifitatidins.
antimicrobial and antibiofilm activity of CEO against threemonocytogenestrains isolated from smoked
salmon and type strain ATCC 19114 wasliprmarily assessed in microtitre plates. Then the antimicrobial
efficiency of CEO againdt. monocytogenesas evaluated as microencapsulated powder both after dispersion
in a salmorbased model system at two different concentrations (5 and 3.75 mg/thijciuded in a chitosan

film in vitro andin situincolds mok ed sal mon during storage (4AC).
Results

Results of then vitro test indicated that eCEO loaded at 7 and 10% showed the highest antimicrobial activity
with MIC/MBC of 0.63 mg/mL. In additionsub-MIC of eCEO (0.3 mg/mL) inhibited of ca. @D% the biofilm
formation ofL. monocytogenestrains. The antimicrobial activity of eCEO was also confirmed in salvased

model system where reductionsLofmonocytogendsetween 6.5.3 Log and below thdetection limit (2 Log
CFU/g) were observed for CEO at 3.75 and 5 mg/mL, respectively. Chit@saal coatings and films inhibited

the pathogen growth and high efficacy was observed for the chitosan film (1%) incorporating eCEO (3.75
mg/mL). Furthermorethein situ study revealed a good adhiisteria activity particularly for the eCEO loaded
chitosan film, showing the lowest counts (below the detection limit) during all the storage period of the salmon.
Conclusions

These findings highlight the potentidithe CEO encapsulation for the development of biodegradable and edible
flacti veo pac k.angnoaytggertegoowth io simtoked dalmon, offering a sustainable alternative to
conventional packaging.
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Objective

Mentha spicatd.. and Matricaria recuita (L.) Rausch. are known and used for inflammatory conditions
[1,2]. This present study aimed to evalubtespicataandM. recutitaessential oils for theiin vitro anti-
inflammatory and anticancer activitieda COX-1 and COX2 enzyme inhibitions, asvell as their
apoptozis potential through the caspase pathway.

Methods

Before activity evaluation, pharma grade essential oils were analysed and confirmed by GC/FID and GC/MS,
respectively. MTT was used far vitro cytotoxic/anticancer effects using thiEK293/A549, MCF7, PC3 cell

lines. To evaluate caspase, CQXnd COX2 inhibition assays commercial test kits were used.

Results

Major components dfl. spicataessential oil were characterized as 72.8% carvone, 12.6% limonene, 2:2% 1,8
cineole, 1.3% myrene, and 1%ransdihydrocarvone, respectively. The major componentdlofrecutita
essential oil wer ebicshaabralcdle rad saisatitdol a¥8,8%K)76-f08e8eNd)5.8%

Ubi sabol ol 0 xbisabelene axidedA, rdspeEtiQ/eﬁ]h}b 1Go values forM. recutitaessential oil on
A549, MCF7, PC3, HEK293 cells were 208.54KN1.39, 31
ICsovalues ofM. spicatae s sent i al oi | on A549, MCF 7, PCa9oddl 48
respectively. No toxic effect on healthy HEK293 cells were observed. However, the tested essential oils increased
apoptosis activity and all results were statistically significant. According to thimflathmatory activity results,

it was determied that the essential oils Bf. chamomillaand M. spicataessential oils were selective COX2
enzyme inhibitors and their Sl values were 0.30 and 0.67, respectively.

Overall,bothM. spicataandM. recutitataessential oils showed selective potentialG@X-2 enzyme inhibition

and apoptosis against selected cancer cell lines for the first time to the best of our knowledge with this specific
mode of action.

Conclusions

In vitro methods are an important stage of biological activity evaluation, standardagbeside essential oils

may help for the repeatability of the results. However, further mechanistical in vivo tests are needed to confirm
the antiinflammatory and anticancer potentials of essential oils, also combination studies are also worthwhile to
screen.
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platychloenaand Its Antimicrobial Activity against Foodborne Microorganisms
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Objective

Prangos platychlaenaubspplatychloenas found in the East and North East Anatolian Regions of Turkey.

In traditional medicine, the dried and crushed roots are used externally for wound healing in animals. Here
we report on the antimicrobial activity of the essential oils fidrangos platychlaenaubsp platychloena
because very little information is available ongheendemic perennial herbaceous plants.

Methods

The aerial parts dPrangos platychlaenaubsp.platychloenawere collected at the flowering stage in August

2021 in the vicinity of Erzurum ( al tTheaerhpart2olak0 m, 40 /
dried plant material (200 g) were subjected to hydrodistillation using a Clevempgeapparatus for 3 hours.

The obtained essential oil was stored at@4intil tested and analyzethe essential oil was tested individually

against a rangef 42 microorganisms, including 29 bacteria, 10 mold, and 3 yeast sp&otasicrobial tests

were carried out by the disk diffusi onBcamyforming [ 1, 2]
units (CFU)/mL of bacteria, 2CFU/mL of yeast, md 1¢* spores/mL of mold spread on Nutrient Agar (NA),

Sabouraud Dextrose Agar (SDA), and potato dextrose agar (PDA) medium, respethigeiyiC values were

determined for the bacterial and yeast strains that were sensitive to the essential oil ordtvelhdilution

assay. The inoculation of the strains was prepared frehroli2 broth cultures, and suspensions were adjusted

to 0.5 McFarland standard turbidity (BioSan DENVicFarland DensitometerThe MIC values of prepared

serial the essential oilldiut i ons bet ween 7,8 to 500 C)g/ mL were deter
method. The agar dilution method, as described previously by Gul et al., (2002), was used to determine the MIC
values of the essential oil. At the end of the incubatieriog, the plates were evaluated for the presence or

absence of growth. Each test was repeated at least triplicate.

Results
Essential oil yield (1.92 %) (v/w) d?rangos platychlaenaubsp platychloenawas calculated on the basis of
dry weight of theplan mat er i al . The mai n -bisabotop(BLibeM)tltsvasadéternhinee oi | w

that this essential oil showed an antagonistic effect on all stBeaeglus subtilis, Listeria monocytogenasd

S. aureusvere the most affected bacterial straith$ras also been observed that the development of pathogenic,
spoiling and toxic strains such Bscherichia coli, Salmonelf&yphimurium Proteusspp.,Pseudomonaspp.,
Candida albicansand Aspergillus flavusan be inhibited. Especially, the antifahgffect, which shows this
essential oil on mildew, is remarkable in terms of mildew development and prevention of mycotoxin formation.

Conclusions

All the above results demonstrated tRedngos platychlaenaubsp platychloenaoil had the potential toomtrol
foodborne microorganisms and therefore could be used as a preservative for food products. However, care should
be taken in the use in foods containing probiotic bacteria such as kefir and prebiotic yogurt, because of the
possible adverse effects Bfangos platychlaenaubsp platychloenaoil on probiotics.
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A closer look at trace volatiles of banana fruit brandy
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Objective

Banana lusa acuminataColla) is one of the most widely gwn fruit. The aroma profile and odarctive
compounds of banana were the subject of several studies [1, 2]. Like other higicenggnt fruit, it can

be processed into brandy. The composition of this uncommon alcoholic beverage was previously briefly
investigated, with sixteen minor constituents identified in either Brazilian commercial distillates or a
product produced exclusively from banana waste [3]. In an effort to identify as many potential aroma
contributors as possible, a detailed analysis oftthee volatiles of conventionally prepared banana fruit
brandy was made the objective of this work.

Methods

The banana fruit distillate was prepared for this purfseontrolled fermentation of homogenized peeled
ripe Colombiasourced fruit followed bya traditional twestep distillation process. Trace volatiles were
isolated by extraction with dichloromethane; the contents of the prepared extract were analyzed by gas
chromatography coupled with mass spectrometry-(Gg).

Results

GC-MS analysis of thalichloromethane extract of the banana brandy revealed the presence of 109 different
minor constituents, 93 of which were successfully identified.

Conclusions

Most of the identified trace volatiles were esters (50 in total). A number of other compourtis(ac
(un)saturated alcohols, carboxylic acids, terpenes etc.) were found to be present as well. Isoamyl acetate,

frequently referred to as the defining constituent of banana aroma, was present in only a minute quantity.
Contributions of individual compals to the overall sensory properties of the beverage remain to be studied.
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Analysis of mycolic acids fraction obtained fromMycobacterium tuberculosis
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Objective

Tuberculosis (TB) is caused Byycobacterium tuberculosisaving specific waxy outer envelope, which

is impermeable to drugs arather compounds [1]According to WHO report TB was the 13th leading
cause of death worldwide and the top cause from a single infectious agent in 2019. The-C®DVID
pandemic has reversed years of progress in providing essential TB services and reducdiisgabe
burden. Additionally, the emergance of highly resistant strains complicates the treatment, which often fails
to successfully eradicate bacteria. For this reason new therapeutic schemes are needed to increase the
treatment succes rate. Such scheimnetede adjuvant compounds originating from plants known for its
antibacteial actoin [2]. Since garli@ium sativumL.) posseses antimicrobial activity, we checked the
influence of its essential oil on the growth kffiycobacterium tuberculosibl37Ra anddetermined the
profile of mycolic acids fraction obtained from bacteria stressed with this inhibiting agent.

Methods

The chemical composition of essential oil was determined througM&@nalysis [3]. The antimycobacterial
activity was checked in twipld dilution assay with resazurin [3]. Later, mycolic acids fraction was obtained
through hydrolysis of bacterial cell wall and subsequent methylation of liberated fatty acyls. Resulted mycolic
acids methyl esters (MAME) were separated on TLC [4].

Results

The main components of studied essential oil were diallyl sulfides and methylated diallyl sulfides. The profile of
MAME obtained from bacteria stressed with garlic essential oil was compared with MAME from control culture.

The visual inspection of TLC platevealed that MAME fraction contained three typical mycolic acids sub
fractions: alpha, keto and metoxy. The bands for these acids were less abundant for the sample of bacteria stressed
with garlic essential oil than the bands for the control sample.

Condusions
Garlic essential oil affects mycolic acids fraction of mycobacterial cell wall. It indicates a new promising
application for this natural product which is usually used in the kitchen.
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Does sweet marjoram essentialilchave the same antimicrobial potential as tea
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Objective
Tea tree oil (TTO) has been employed as a strongnarbbial, antifungal, and low toxic agent to treat
many dermatological disorders. Terpinéo | ;t ed pi At eenrep,i A@rpineol,p-cly mene ,- and

pinene are the major constituents of TTO, with terpidesi being the main one [1]. The compositioh o
Origanum majoranal. (sweet marjoram) essential oil (SMO) is similar, and among the constituents,
terpinen4-ol also predominated [2]. However, the therapeutic potential of SMO lags behind that of TTO.
The present study aims to compare the antimicrgiwééncy of TTO and SMO against 14 bacterial and 3
fungal strains.

Methods

SMO was obtained from the leaves@f majoranaby hydrodistillation, and commercial TTO was applied in
the experiment. The compositions of the essential oils were determined -MSG®d GCFID. The tested
microorganisms weré€utibacterium acnefATCC 11827,Staphylococcus aureuATCC 29213,S. aureus
MRSA ATCC 43300S. epidermidisATCC 12228 Escherichia colATCC 35218 E. coli AG-100, Klebsiella
pneumoniaéATCC 700603 Salmonellatyphi SE-01, Pseudomonas aeruginogel CC 27853 Enterococcus
faecalis ATCC 29212 Bacillus subtilisATCC 6633 Moraxella catarrhalisATCC 25238 Streptococcus
agalactiaeATCC 13813 S. pyogeneATCC 19615 Candida albicansATCC 14053 C. kruseiATCC 14243
andC. aurisCDC B11903 The antimicrobial activity was determined first by the agar disc diffusion method,
and then the minimum inhibitory concentrations (MIC) and minimum fungicidal concentrations (MFC) were
measured with the microdilution method in &Well plate according to the Clinical and Laboratory Standard
Institute guidelines.

Results

GC-MS and GC investigations displayed similarities TTO and SMOin terpinend-ol, o-t er pi Rene,
t er pi reEpineo), anth-cymenecontent. The difference was in the sabinéye compounds. The
antibacterial activities were in the range of MIC = 0.2%%, except foP. aeruginosandE. faecalis on

which both EOs were only slightleffective. SMO againgE. coliand TTO againsiK. pneumonia@ndsS.

typhi displayed higher activity. Antifungal activity expressed as MIC and MFC values were significantly
higher for SMO or the same for both essential oils against all t€&iadidastrans.

Conclusions

Our antimicrobial evaluation indicated that, as expected based on composition of TTO and SMO, both oils had
equal activity against Graypositive and Grarmegative bacteria. While against fungal strains, SMO was more
potent. These prelimimaresults suggest th@ majoranao i | 6 s t herapeutic value is
a broader therapeutic application and worth further studies against various dermatological infections.
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Objective

In the present study, we wanted to address the question of whether essential oils (EOs) and aromatic extracts
(AEs) are inhibitors of the SARE0V-2 main and papaitike proteases, and if these inhibitors exhihit

vitro antiviral properties. To the best of our knowledge, our work was the first experimental study [1]
regarding the potential of EOs and AEs as a part of the search for theoeoriviral strategies.

Methods

538 samples of essential oils and aromatic extraete screened for the inhibitory activibyn SARSCoV-2

MP© and P[P using the established microplate assay [1]. The most active protease inhibitors were also tested
for their antiviral activity using a fully replicatieccompetent SAR€0V-2 strain in VeoE6-GFP cell culture.

Results

The best M™ inhibitor benzoin Sumatra resinoid showed selective inhibitionsEC = 31.5N2.4 &g/ m
limited toxicity (CGo) = 85. 5N1. 9 ®nhibitdr petitgrdinenartularis dsserial oil showed lower
antviral activity (>1200 Og/ mL) .

Conclusions
Results of this study give the scientific community the selection criteria for fumntlrééro andin vivotesting of
the most promising EOs, AEs, and isolated natural compounds.
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Objective

Heracleum mantegazzianudommier& Levier (Giant hogweed) amteracleum sosnowskipanden (large
hogweed or Sosnowsky's hogweed) are invasive plantiepavidespread in central Europe [1]. Both
species belong to the Apiaceae family and negatively affect local plant diversity. Their chemical residues
also alter soils' chemical and biological characteristics [2]. This study aimed to compare the es#ential

of two populations oHeracleumspp.i one from Slovakia and one from Poland, their composition and
phytotoxic activity.

Methods

The seeds of plants were col |l ec t-GidkinPbland @Lk),&ned, ande i n
hydrodistilled by Clevengetype apparatus for 3 h. The EOs were analyzed byMSEFID on a Trace GC

Ultra coupled with DSQII mass spectrometer and anfIS splitter. The compounds' identification was

based on comparing their mass spectra and linear retention indices

Phytotoxic activity assay, EOs (dosesof M0 5 e g/ mL) wer e app!l Sieapisaba s ee
L. andLepidium sativuni.) and two monocotsHordeum vulgard.. and Triticum aestivuni.). Ten seeds

in a Petri dish were treated with EO solutanmd stored in the growth chamberlid/10 h light/dark periods

for 5 days. The number of germinated seeds was counted, and the root lengths were measured and compare
to the control (cultivated without EO).

Results
There were 55 components in SK EO sampte] 52 in PL EO sample identified. The dominant compound
was octyl acetate in a similar amount in both san

dominant compound was hexyldet hy |l butyrate (10.61N0.57% amd 15
distinctions in the germination activity of model plants were observed in comparison to control and between
particular concentrations of EO. Statistically signifficant phytotoxic effect on root length was noted only
at the applicatisagn ndof oY SPgbanklO aomd 10

Conclusions

The phytotoxict activity of théleracleumspp. EO on seed germination and root elongation of monocot and dicot
species was very weak.
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Objective

Carrot seeds essential oil is a fragrance component in perfumery anétmssnas well as mosquito

repellent [1] Therefore, the composition and activity of this oil present challenge, especially from the origin

of carrot seeds. The aim of the current study was to investigate the chemical composition and antimicrobial
activity of essential oil from cultivated carrdbducuscarotd. . ) seeds 6 Tushond6 variety
Methods

Cultivated carrot (Daucus carota L.) seeds O0Tushono
homogenizer. The essential oil fromgtsample was obtained by steam distillation procedure using the
Clevenger apparatus. GRS analysis was performed on a gas chromatograph Agilent Technology,
Hewlett Packard 7890 A, coupled with MS detector. Antimicrobial activity of carrot seeds as®édinti

was tested against ten microorganisms.

Results
Fifty-two compounds were identified in essential oils of the cultivated cdbaniqus carota..) seeds
6 Tushono6 v aMSiaeatysis, bsythe m@ja@r ones were carotol (26.09%), sabinedeq1%.)- , U

pinene (-4aB@&phyl be-bigabofeBe. 2 7 %3.25%), b and daucol (1,66%).
Sesquiterpenes dominated in carrot seeds essential oils. This essential oil demonstrated the highest
inhibitory activity againstProteus vulgarisATCC 6380 (minimal inhibitory activity MIC 0.625 mg/ml).

The moderate activity was observed agaifstndida albicansNBIMCC74. Staphylococcus aureus
ATCC25923 (MIC 2.5 mg/ml). Antimicrobial activity was found agaifgcherichia coliATCC8739,
Salmonella enteritidisATCC 13076, while these seed oil was inactive only agaiRseudomonas
aerugenosaATCC9027.

Conclusions

The chemical composition of cultivated carrot seeds essential oil was revealed and its antimicrobial activity was
evaluated. The presented results demotegtraot only the arCandia activity, but also the antimicrobial
potential against Gramegative and Graspositive pathogenic bacteria. Due to its antimicrobial potential this

oil could find possible application in the pharmaceutical industry andratbe inatural cosmetic products.
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Objective

Juniperus communis. is an evergreen dioecious gymnosperm shrub, with a broad ecological amplitude adapted
to various climatic conditions. It can be found up to 3608bove sea level [1J communishas been used in
traditional medicine [2]. The berry cones are also used kauf in gin, liquors, bitters, Swedish beer and
borovilka, a Slovak national alcoholic beverage A
the quantity and quality of essenti al ovakig dufifg®e i n
years 2013 2015.

Methods
The juniper berries were manually collected from the wild growingommunishrubs close to the historical
monument and UNESCO site Spigskl hrad in eastern

vegetation seasons 2013, 2014 and 2015. Weather conditions, air temperature and precipitation during the year
2013 2015, were obtained from meteorological stations of the Slovak Hydro Meteorological Institute. Berry
cones were dried and then crushedlaydtodistilled by the Clevenger apparatus for two hours. The composition

of the EO were carried out on a Varian 45Q connected with a Varian 2MS. Components were identified

by comparison of their mass spectra with those stored in NIST 02 (softway)liclCorrelations between
content of EO and its compositions and environmental conditions were statistically evaluated.

Results

The EO vyield ranged from 1.2 to 1.4%, depegdinon t he year . I'n t hei rEOne,eif
p i n e mgrgenebsabinene, limonene, terpindre | borneol , bornyl acet at e
caryophyll ene) were identified. -piheme, rdmming frtr@H0to ¢ 0 mp
39. 0 %. In 2013, a signifi cannmyicene (b.54)and imoremet2b%)lwao f

found. In 2014 and 2015, the amount of these components was significantly higher (sabinene 16.5% and 19.5%,
b-myrcene 11.5% and 9.3% andéiimmene 5. 5% and 4. 3 %) .-pireme wasthigherinahe t , t
berries from the year 2013 (14.5%) compared to the years 2014 and 2015 (1.5% and 2.0%). The remaining
monoterpenes were found in EO in low amount8.8%). Content of sesquiterpen-caryophyllene was found

in the amount 14.0% and 13.5% (year s -&aQdplylleerwds 20 1

found to be only 1.5%.

Conclusions

The results presented in the study showed the impact of the climatic conditions whichamging in different

years on the EO yield and its composition in rippedommuniserry cones.
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Objective

Beside the usage in medicinal purposegustrial hempQannabis sativd. cultivars) is cultivated for fiber and

seed production, but also has an incredible number of possible applications as an ingredient in the cosmetics and
food industry. Hemp flowers and upper leaves contain an essential oil which is used as a scent in perfumes, soaps,
creamscandles and as flavouring agent in food and beverages production. This essential oil is found to be a
complex mixture of many volatile compds, mainly monoterpenes, sesquiterpenes, and other terigaoid
substances. The main chemical components are myifzeaeyophyllene, limonené}pineneb-pinene,
terpinolene, andthumulene. The general properties of these substances include antidepressant, relaxant,
anxiolytic, sedative, antimicrobial, and antioxidant activity [1,2]. According to literature dataakstialies

have been carried out on the cannabinoid content and seedCaihoébis sativd. cultivars, but few studies

have focused on the chemical composition and pharmacology of the essential oil extracted from inflorescences
and even fewer studieseaconcerned with its possible uses. Furthermore, there is no avaliable data about
Cannabiscultivarsaroma compounds, thus the main object of this study was investigation of aroma components

in eight differentCannabisstrains: CBDC h ar | o t t Gueherry @BRERadsion Elleta CampanaOrange

Hill Specia) Gorilla Glue AmnesiaKushandBruseBanner

Methods

Headspace GC/ MS analysis was carried out wusing Agil er
FID detector as well as Agilent 5975C Md&3sadripole detector. For that purpose,-bifs capillary column

(30 m T 0.25nensns G250 d¢m) ckas used. Only the gas phas
was injected and then investigated on an Agilent GC/FID/MS system.

Results

Headspac&C/MS analyses of volatile aroma compounds in dried flowers collected from the Gaovmabis

plants resulted in identification of 32 components representing-9B.24% of the total amount. In the class of
terpenoids, monoterpenoid fraction was domindtgdd-pinene (14.21% inAmnesiaKush and 62.60% in
Passion, myrcene (11.17% i©Orange Hill Specialand 57.79% inElleta Campand, limonene (3.16% in
GlueberryORG and 23.49% iGorilla Glue), b-pinene (2.89% iitlleta Campanaand 13.52% iOrangeHill

Specia), terpinolene (0.08% iRassionand 19.05% irOrangeHill Specia) andb-Ocimene (1.00% irElleta
Campanaand 9.53% inOrangeHill Specia). Monoterpenoid fraction was followed by sesquiterpenes where
caryophyllene was declared as the most abounded cemppnesent in different amount in the analysed
cultivars (0.87% ilAmnesiaKushand 7.75% inCBBC h ar | Ange). e 6 s

Conclusions

As high volatile aroma compounds, these identified components are probably important and responsible for the
Cannabis sativaultivars specific scent. Futhermore, terpenes analysis can be benifical for breeders and patients
in order to selectively modulate the terpene rations of their cultivars and to identify the right strain for their
symptoms.
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Objective

This study aimed to evaluate the antimicrobial and antioxidant bioauthographic activity of commercial
Anethum graveolend.., Foeniculum vulgre Mill., Apium graveolensL., Pimpinella anisumL.,
Coriandrum sativuni., Cuminum cyminunh., Petroselinum crispun., andlllicium verum L. essential

oils, for possbile combinations.

Methods
Before activity evaluation, essential oil chemistry waslys®al and confirmed by GEID and GC/MS,
respectively. Thinvitroant i oxi dant capacity of the essential oi

methods. The antibacterial potential was determined usingnthétro broth microdilution assay again
methicillin resistantStaphylococcus aureus, Candida albicamsd Streptococcus mutandn addition,
antioxidant and antimicrobial activities of all essential oils were investigated bioautographically. The most active
essential oils were combined witheckerboard assay.

Results

When comparednethum graveolensssential oil was determined as the most effective essential oil using the
DPPH radical on bioautographic assay. In the broth microdilution assay, the MIC valueyofinunessential

oil prevented the growth of resistant microorganism at a concentration of 0.5 m@/neminumessential oil B
was effective at a very | oSwmutanosncentration (0.98 Og
Conclusion

C. cyminumand Anethum graveolensssentials oil showed strong effeeigainst the tested human pathogenic
microorganisms as combination.
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Objective

Eutrema japonicum(Mig.) Koidz. (syn. Wasabia japonicaMig.) Matsum.) it is secalled wasabi or
Japanise horseradish. It is a peranial plant which belongs to the BrassicaceaeHajalgnicunmaturally

grows on shaded, wet banks of cold moutains springs and streams. The paste made from wasabi rhizomes
has been used for a long timeJapanes traditional food such as sushi and shashimi as pungent spice. Due

ti this reasork. japonicumis cultivated on a large scale in Japan, South Korea, New Zeland and Taiwan.
Literature studies have shown thit japonicumleaves, rhizome and flowerscteacts contains many
different metabolites such as allyl isotiocyanate derivatives, flavonoids, phenylpropanoids and carotenoids.
Nevertheless in scientific literature there is only few data about volatiles comounds isolated from wasabi
flowers. That is ey we choséE. japonicumas an interesting research material.

Methods

The E. japonicumflowers were collected from wasabi farm in central Poland. The plant material was
harvested during flowering period in January and February 2021.

Dried wasabi flowers as shredded and subjected to Clevenger type apparatus. Then immerse in water
plant material was distilled for four hours for essential oil production. The distillation was repeated three
times to confirm the results.Teh essential oil composition was atalysing GEFID-MS.

Results

From 300g plant material 1ML of essential oil was collected. This product reveald pungent unpleasant
aroma. According to G&ID-MS analysis 97.2% of total oil was identyfied. Nitriles was the main group
of constituents of itthis product e.g. bu2-enenitryle (75.0%), -fethylthioheptanonitrile (5.1%) and pent
3-enonitrile (1.0%). Isothiocyanates such as allyl isotiocyanate (5.7%), isopropyl isothiocyandiatydec
isothiocyanate, hexeb-yl isothiocyanate were also identifeThe presence of these compounds was also
been confirmed in the literature for wasabi leaf extract. Trace amounts of terpenes were also identified in
the analyzed oil.

Conclusions

Wasabi flower oil has a specific composition different from other essavilia according to our previous
experiments we suspect its application asHadicide what will be investigated in our further investigations.
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Objective

Trees, including conifers, constitute not only a renewable source of valuable wood but also of a variety of
natual products, semproducts and chemical substances used in many branches of industry. Hence, a
priority of the work was the determination of cone volatiles with their possible use as potential components
of cosmetics and fragrances, while increasing ussoealled biomass (cones) generated during regular
felling. The reseach has to expand the modest knowledge on content and composition of cone essential oils
(EOs) of many species od coniferous trees. This work is based on over ten years of research thesed
determination of composition of cone essential oils of fir species suctAliss alba, Akoreana,
A.cephalonica, Aarnoldiana, A.nordmanniana, Aconcolor,one specie offsuga canadensias well of

spruce speciePicea abies, P. pungenesd Picea orientalis Selected essential oils were assessed in
terms of their biological activity both cytotoxicity (normal skin cells and melanoma cell lines) and
antimicrobial properties. The EOs from di fclalgr ent
in the cosmetic and fragrance industry, especially the oil from fir cetin. In our work for the first time
selected cone essential oils of interesting, foli&st resinous with citrus note scent were used as fragrance
agents in nanoemulsions.

Methods

Methods used for isolation essential oils (EOs), determination of EOs composition, determination of EOs
cytotoxicity as well antimicrobial properties have been described in literature [1].

Results

Tested essential oils were exhibited moderated antivi@r properties. Determination of cytotoxicity of the
cone essential oils was assessed in normal skin cells (fibroblasts, keratinocytes) and in melanoma cell lines. Cell
viability was not affected by tested cone EOs in all cell lines. Thymol used &sencef agent was significantly

more cytotoxic than tested oils (IC50 valuesinrangé®™ € g/ mL) i ndicating safety
incubated with essenti al oils in a concentration u
after exposition to 50 eg/mL of thymol. Tested ess

function of fibroblasts in the skincollagen biosynthesis in fibroblagones of firs are good source of essential

oil while cones from spres and hemlock contained small amount of volatile terpenes. All EOs were mainly
composed of monoterpenes and their oxygenated derivatives.

Conclusions

Bioassay screening of selected essential oils showed that cone EOs were safe for human skin aiseé ean be u
potential flavour agent in nanoemulsions, however only for EO from congkiegnordmannianaand Picea
pungenswhich contained slightly higher amount of volatile alergenes, these volatiles are part of the Cosmetic
Regulation with labelling (INCI)ad concentration restrictions.
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Objective

Sharing information on countries plant resources is important to academics, stakeholders (farmers, producers,
retailers, etc.) and policy makers. To share information, it is necessary to collect, record and describe data
uniformly, to be comparable. There are nowadays six types of descriptors [1,2] that mostly gather morpho
agronomic characters (such as plant's height, flowering patterns, among others), but also genetic marker data and
traditional knowledge. Given the economicpiantance of medicinal and aromatic plants, and some of their
products, such as essential oils, it is becoming evident the relevance of gathering information on countries plant
resources chemical variability to complement the existing descriptors. Thefdbial work was to evaluate the
chemical variability of fennel and oregano maintaine
Vegetal (BPGV) and at Escola Superior Agr8ria de EIva
Methods

The essential oils (EOs) drhydrolates isolated from nineteen plant samples (accessions) of fennel fruits and
fourteen of oregano flowering aerial parts, were analyzed by Gas Chromatography (GC) and GC coupled to Mass
Spectrometry (GE@VS). EOs composition was used to determinertiationship between samples as in [3].

Results

Cluster analysis showed high correlation between fennel samples, which were dominated by estragole (= methyl
chavicol, 2376%), trans-anethole (340%) and fenchone (330%) in cluster 1, anttans-anethole (4-56%),

fenchone (2434%) followed by estragole {33%) in cluster 2. The main volatiles of fennel fruits included the
phenylpropanoids estragole-{8%) andrans-anethole (356%). EO cluster analysis evidenced low correlation
between the two oregano sdegclusters, with the dominance of monoterpene hydrocarbons in cluster 1 (10

76 %) , p a rterpinena (232%)lagdp-cymene (527%). In cluster 2 oxygeoontaining monoterpenes

were the main volatiles (481%), namely linalool (B84%) and carvacrolo(52%). Thymol was dominant in

cluster 1 (1150%).

Conclusions

The obtained results highlighted the occurrence of chemotypes and the importance of complementing current
descriptors with chemical data.
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Effects of immortelle essential oil and its side products on plant germination
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Objective

This study analyzed the chemical profiles of immorteHelichrysum italicumRoth.) G. Don) essential lpi
hydrosol, and decoction obtained by industrial distillation from aerial parts of plants from Montenegro and
germination inhibitory effects.

Methods

The chemical profiles of oils and hydrosol were determined by gas chromatography, while the profiling of
decoction was approached by liguithss chromatography. The germination inhibitory effects were tested on
white mustard, spring wheat, and great millet. Content of chlorophyhlorophyll b, carotenoids, sugars,
phenolic compounds, and proline was ased spectrophotometrically.

Results

The major components -pf n é-eumens srendurcuméne, whilé thewmoste U
dominant components of the hydrosol were italidione |, italidione II, and allyl heptanoate. The most abundant
polyphenols in decoction were three caffeoylquinic acid derivatives, acetosyringone, and arzanol. The essential
oil did not inhibit the germination of white mustard and spring wheat while the 100% decoction caused a
significant inhibition of seedlings' growth.u@ntitative changes in chlorophwl] sugars, phenolic compounds,

and proline were observed following the seedlings' essential oil and decoction treatments.

Conclusions

An inhibitory effect of immortelle decoction places it among the potentially useftié\wesducts that could find
application in sustainable agriculture as a botanical pesticide.
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Objective

Six species of the gentEchinophora (Apiaceae), including three endemics, are found in Flora of Tuikey.
orientaisHedge & Lamond has been reported to be added to f
tendernes<E. orientaliscalled Narrow Leaves Prickly parsnip andsERrickly parsnip in IrafiThe antioxidant

properties of essential oil of leaves, roots, and grains of this species have been reviewed, where the highest
antioxidant activity is related to the rdat3].

Methods

In this study, the stem, flowers, aenrts and root oEchinophora orientalisvere collectedn Van, Turkey.
The plant material was identified by the Prof. Dr. Osman Tugay (KNYAL17.742)e$sential oils (EOs) &
orientalis different parts were obtained by hydrodistillation using a Clgeetype apparatus for 3h. Essential
oils were analysed both by G&D and GCMS, simultaneously.

Results

The GGFID and GGMS analysis showed that major components of aerial parts, flowers, and steam essential
oils were myr cen e-phelandren2 (9.9,585.9, 23,3%)4aheyiéng (18.607.7, 13.5%),
respectively. Myristicin (42.5%), terpinolene (38.1%) and myrcene (5.8%) were found as the main constituent
of the EO of root.

Conclusion
To the best of our knowledge, no chemical compositafrthe essential oils d&. orientalisflowers and stem
have been reported in the literature.
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Objective

The genuRutg known as common rue, belongs to the Rutaceae family, which features many shrubby plants
that are native to the Mediterranean region and are represented by 40 species in the world [1]. Out of these 40
only two speciefRuta chaleperis L. and Ruta montand.., are widespread in Turkey [2R. chalepensiss
commonly called O06kokar sedefotud (psoriasis herb)
analgesic [3].

Method

In this study, the aerial parts Buta chalepensiwascollectedin Alanya-Antalya, Turkey, in 2021.The plant
materi al was identified by the M.HhdessditplroksUBEO) ®Her b a
chalepensiserial parts was obtained by hydrodistillation using a Clevenger type appara&hsHEssential oils

were analysed both by GEID and GGMS, simultaneously.

Results

Hydrodistillation of the aerial parts &. chalepensigielded 0.027 % of yellowish oil with strong odor. Twenty

three compounds from the essential oil were identifiedgu€iC and GEMS which represented 98.6% of the

oil of R.chalepensisThe major components of EO wer@i@decanone (75.3%), anehdnanone (12.6%).

Conclusion

The chemical composition &. chalepensigssential oil from different parts of the world (Teyk North India,

Algeria, Tunisian, and Iran) have been reported by many researchers. The major compounds of essential oils
were reported as-@ndecanone andronanone [4]Our study showed similar results to the literature.
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Objective

Gas chromatograpfliynass spectrometry (G®S) is commonly used and accepted for the unambiguous
identification of compounds based on the use of mass spectral matching in combination with
chromatographic retention data andiogectionwith pure reference compounds.

The scarcity of references and literature dealing with the mass spectral aretéd@on data implies that

some of these compounds remain most likely unidentified and/or even misidentified, particularly when
they are presernn mixtures of dozens and often hundreds of volatiles, such as essential oils and food aroma
extract s. I'n many cases, the identification of 6knov
in the analysis of compounds with significant inteboratory differences in Rl data or in cases when no
literature RI values are available. There are many cases where evenitijection with pure reference
compounds does not allow successful identification, as will be shown in thisjyork

In this contex, the aim of this study was the creation of suitable mass spectral and gas chromatographic
data libraries for a series of esters of diastereomeric mentholsnthol, isomenthol, neomenthol, and
neoisomenthol compounds with olfactory properties that baveen used as flavoring agents in a range

of food products, cosmetics, tobacco, and perfumery, as well as in pharmaceutical and other branches of
industry.

Methods
A series of esters of diastereomeric menthols was obtained by synthesis using thegfegieth and analyzed
by GO MS usingboth nonpolar and polar capillary columns.

Results

RI libraries of about 150 compounds a series of esters of menthol, isomenthol, neomenthol, and
neoisomenthol with selected acidiswere created utilizing both nepolar (HR5MS) and polar (HP
Innowax) capillary columng]. Also, MS libraries containing electron ionization MS recorded on single
quadrupole as well as on quadrupole-tomp mass detectors, that can be used for automated profiling,
together with the RI®n nonpolar and polar columns were compilggl The results point out to frequent
misidentification of neoisomenthyl acetate as isomenthyl acetate in the literature and the means how to resolve
this issue was suggested.

Conclusions

A comprehensive dataollection of mass spectral and gas chromatographic data of a series of esters of
diastereomeric menthols, in total 150 chemical entities, was created. Also, MS libraries containing electron
ionization MS recorded on single quadrupole as well as on quadrigmtrap mass detectors together with the

Rls on norpolar and polar columns were compiled. The outcomes of this study provide chemists and food
technologists a useful tool in the field of food analysis of compounds with important food aroma properties
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Objective

In light of large scale production 8falvia officinalisL. and its complex storage and delivery chain, the efficient
preservation process iisquired. At this moment, the most popular preservation method is drying, therefore a
comprehensive experiment to evaluate the influence of multiple drying techniques on sage was conducted.
Convective drying at -mkdwave3ingavit gowes0240AIBO and 480 W wama
combined drying consisting of convectivemred yi ng at 50 A C-microwavedinisadlyingy v a
with power 360 W were applied. To evaluate the effect of particular procedures chemical analyses were
performed, namelgvaluation of changes in bioactive volatile constituents, adotive compounds and various
groups of norvolatile bioactive constituents of sage. The obtained results shown, that to receive the product with
expected quality, it is necessary to identifg tesignation of the product before treatment, since particular groups

of phytochemicals react differently during drying.

Methods

Sage leaves were subjected to three different drying protocols, namely, convective drying (CD),- vacuum
microwave drying (VMD and combined drying consisting of convective-grging and vacuusmicrowave
finish-drying (CPDVMFD). Hydrodistillation was then performed to extract essential oils, the prepared samples
were analysed using GKIS (Shimadzu GCMS QP 2020, Kyoto, Japan)ipped with a Zebron Z MSi
capillary column (30 mli0.25 mmli0.25 147 em; Pheno
GC-MS), higher terpenoids (by GRIS) and rosemary acid (by LRIS) content were also analysed.

Results

Depending on the analygdegroup of compounds, the most optimal drying methods were: for -@ative
compounds (CD 60 AC ampiculdkidis (ZB50/VWID360W)pfor higher werpenoids
(CD 50 AC and VMD 480W), for volatiliec badowiadkt(i&R 40
total essential oil (CD 50 AC and VMD 480 W).

Conclusions

The comprehensive experiment, evaluating various drying techniques in light of multiple chemical analyses, was
performed due to illustrate the influence of particular treatmen the quality oBalvia officinalisL. The

obtained results allowed to predict, which treatment would be optimal for particular groups of sage
phytochemicals. As it was shown in our research, the issue of choosing appropriate drying technique and its
parameters is a complex task. It would be extremely hard to identify one optimal method due to receive the
highest retention of all valuable phytochemicals, thus, the drying method and its selection has to be dependent
on the designation of the dri&d oficinalis product. The other aspect is the economic profitability of the chosen
drying procedure, what was not considered in this study, however will have a significant influence on this choice.
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Objective

The aim of this study was to identify the chemical composition and evaluate the antioxidant and
antimicrobial activity ofLavandula angustifoliaMill., Lavandula stoechad.., and Lavandul a
heterophyla Viv. against different human pathogenic microorganisms.

Methods

The antioxidant and free radical scavenging activitiek.adngustifolia L. stoechasL. heterophyllaand
their charasterictic and main compound linale@ls carried out bf¥fLC-bioaut@raphy method based on
the DPPHand ABTS *assays to compare linalool and oils main active constitudiits.antimicrobial
activity of the essential oils samples alithlool were testecusing thein vitro broth microdilution assay
towards two different meroorganismsMethicillin-resistanStaphylococcus aureasdStreptococcus mutans
were used for the study.

Results

In previous studies with same essential oil samglesmical analysis df. angustifoliaessential oil showed

four main components incling linalool (22.4%), linalyl acetate (19.2%), camphor (17.9%);cin®ole
(12.3%).L. stoecha®il contained predominantly camphor (54.7%) and bornyl acetate (21.41%). The major
components olL. heterophyllaessential oils were linalool (30.6%), linalgicetate (19.6%), camphor
(15%), 1,8cineole (11.3%). They were found to be active against both the microbes used for the activity.
The minimum inhibiting concentration (MIC) &f angustifolig L. stoechas, L. heterophylessential oils
against methicilin-resistantS. mutanandS. aureusvas calculated as 0.031, 0,015, 0.015 and 1, 0.5, 0.5
mg/mL respectively. Theessential oils and linalool were found to be effective both ag@iRfH and
ABTSA radical on bioautographic assay.

Conclusions

The overall L. angustifolia, L. stoechasndL. heterophyllaessential oilstudied here exhibited potent free
radical scavenging and antimicrobial activities in a series-witro tests. The bioautography screening of
antioxidant compounds led to the identifioat of linalool as the major antioxidant constituent of the lail.
addition L. angustifolia, L. stoechasaandL. heterophyllaessential oilsshowed strong effects against the
tested human pathogenic microorganisméioautography method with the micikdion assay
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Objective

Origanum a genus of important medicinal and aromatic pldrggngs to the family Lamiaceae which includes
various species with characteristic odor and flavor of flowers and leaves. TheQragarsumnaturally occurs

in the northern hemisphere and mostly it is distributed in the Mediterranean region. Therespeei@s (32
taxa) in Turkey[1,2]. In this study, four differen®riganumessential oils@. majorana, O. minutiflorum, O.
vulgare, and O. onites)were investigated according to their antimicrobial and antioxidant activities with
bioautographic assayand their chemical constituents evaluated.

Methods

For the experiment, analytically approved essential oils were bought from Turkey. Antioxidant activities of the
essential oils were evaluated with the -@ighenyt1-picrylhydrazyl radical (DPPH) and 2/&zino-bis(3
ethylbenzthiazoling-sulfonic) acid (ABTS) bioautography methods. DPPH solutions were displayed in the
form of yellowish fluorescent bands with purple background, and ABTS solutions were displayed in the form of
colorless or pink spots withgreen background, which were easy to be identified and were of high sensitivity
[3,4]. The antibacterial potential was determined usingrthvitro broth microdilution assay against methicilin
resistanStaphylococcus aureamdStreptococcus mutan&c cor di ng to our knowl edge
differentOriganumspecies was studied befdtd however, this is the first time that it researches four different
Origanumspecies from Turkish flora and compares the actiefitgmotype relationship beésn them.

Results

According to the previous G®IS study with the same essential oil samp&smajorana, O. minutiflorum, O.

vulgare andO. onitese s senti al oils showed a rel ati Yemingne, pi gh
cymene was founth different percentages in the analyzed essentia[®&i1§. The fingerprinting of essential

oils obtained from fouDriganumspecimens was studied by tHayer chromatographriganumessential oils

and their major constituent carvacrol were fotmdbe effective against both ABTS and DPPH radicals. In the
broth microdilution experiment, the MIC value ©f majorana O. minutiflorum O. vulgare andO. onites
essential oils against methicillresistantS. aureusnicroorganism was calculated as 622 , 31, and 31
respectively. Againsb. mutansO. majorana O. minutiflorum O. vulgare andO. onitesessential oils have a

MIC value of 3, 3, 0.5, and 1 Og/mL respectively.

Conclusions

TLCi fingerprinting of four differenOriganumspecies was pexfmed for the first time as a comparitevely study

and enabled the discrimination of chemotypes. MhiGautography showed that carvacrol is the main common
antioxidant compound in test@iganums p. essenti al oil s. Mor eocerthe , soO
TLC but showed significant antioxidant activitg.conclusionOriganumessential oils showed potential against

the tested human pathogenic microorganisms.
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Objective

Cinnamaldehyde is natural organic compound found in large quantities in essential oil obtained from bark
of cinnamon trees@innamomum verum.Presl) and other species of the genus Cinnamomurglikassia

(L.) J. Presl andC. camphora(L.) J. Presl. Essential oil of cinnamon bark contain up to 90%
cinnamaldehyde [1], which posseses antimycobacterial activity proved for laboratory strains (H37Rv and
H37Ra) [22] and for clinical isolates [3]. What is moreinoamaldehyde was shown to threaten the
mycobacterial plasma membrane integrity and to activate bacterial stress response system [1]. To get more
insight into mechanism of action of cinnamaldehyde against mycobachMyieobacterium tuberculosis
H37Ra) wedetermined differences in lipid profiles of bacteria stressed with this compound in comparison

of control culture.

Methods

Bacteria were exposed to the action of cinnamaldehyde for 24h. Then biomass was harvested, lipids extracted
and subjected to untargel LGMS analysis [4]. Features were defined as a tdieensional value of m/z,
retention time (RT) and intensity (cloud plots). Then, features with equivalent mass and retention time in test and
control samples were aligned what enabled-p@e compeson of MS signal intensity to monitor the
metabolites that were either increased/decreased or present/absent.

Results

Lipophilic extracts subjected to lipids analysis showed that majority of detected compounds belonged to nonpolar
glycerolipids (24%) angolar glycerophospholipids (57%). Less abundant classes of compounds were fatty
acyls, saccharolipids, polyketides and prenol lipids. The comparison of test samples to control showed
predominant upregulation in almost all classes of described lipids.

Conclusions

The current study revealed that bacteria exposed to cinnamaldehyde reorganized outer membrane as a physical
barrier against stress factor. They lowered cell wall permeability and inner membrane fluidity and redirected
carbon flow to store energw triacylglycerols. Based on our findings cinnamon essential oil can be useful as an
adjuvant for the eradication of mycobacteria. This is a new application of this natural product extracted from
cinnamon bark commonly used in the kitchen.
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Overview

A common problem among art and museum collections worldwide is the deterioration of different organic
materials (such as fur, skin, stuffed animals filling) by different organisms (mainly insects and fungi) whic
thrive on them, causing structural and aesthetical damage [1]. Aggressive disinfection treatments are not suited
for most heritage items since they often bleach, degrade or otherwise affect their integrity. An alternative is the
use of Low Oxygen Enviranents (LOEs) where oxygen is replaced with another gas (nitrogen) in a sealed
container. This is efficient against insects but has limited effects on fungal organisms, especially their spores.
Many essential oils (EOs) display fungicidal properties ané h&en applied to cultural heritage conservation.
Nevertheless, their effect on spores is also limited. This project aims to develop a mitigation strategy that is eco
friendly, costeffective and applicable to a large number of items simultaneously, iblziegrLOEs with volatile
compounds from EOs with known fungicidal effects. The synergistic effects of simultaneous oxygen deprivation
and biochemical effects caused by EOs' organic compounds should increase the effectiveness of the disinfectior
of active fungi, spores and hyphae development. This work will start with sampling museum items and the
isolation and identification of different fungal organisms present. Then, degradation essays will be pénformed
vitro to assess the ability of obtained isolaieslegrade materials from which they were retrieved, separating
casual and ubiquitous species from relevant, potentially damaging ones. In parallel, a careful selection of EOs
will be made (e.gLavandula angustifoliaMill., Rosmarinus officinalit. andThymus vulgarit..) attending to

their known fungicidal effects (again&spergillus niger Cladosporiumspp.,Penicillium spp) [2]. These EOs

will be isolated by hydrodistillation following chemical characterization. They will then be encapsulated into
sutable nanomatrices for applicationline within the LOEs gas inlet to maximize their vaporization into the
artificial atmosphere. After the selection of organisms and EOs encapsulation strategies to bia tasied,
essays will be performed to asséiss fungicidal effects of the EOs under low oxygen conditions, especially
concerning fungal growth, conidial development and spore inactivation. These essays will be followed by in situ
tests using actual contaminated items from the museum, finishimgaafrof concept.

Conclusions

If application is successful, and good results are attained, we will proceed with the development of adequate
guidelines for its application by other institutions since many of them already have an anoxy equifoesgin
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Objective

Lavender oil has been long used as a relaxant especially for those with sleeping disorders. Since nocturia is
closely associated with sleepingatiders, we examined how inhaling lavender scent would affect the frequency

of urination in rats under light urethane anesthesia, as well as the monoamine concentrations in the serum.

Methods

Twenty-four rats were anesthetized with 0.6 g/kg urethane inje@ the subcutaneal and intraperitoneal areas

to induce a sleepke state. Cystometry was performed via transurethral catheter before, during and after
inhalation of lavender essential oil (n=8), or the Peace & Calming Blend essential oil (n=8)) foinlZThe
control group (n=8) underwent cytometry but did not undergo inhalation treatment. After the 120 min of
treatment, blood was collected from the three groups and serum monoamine levels were measured

Results

In the lavendeimhaledgroup, the interals between the bladder contractions as well as the urinary volume were
significantly increased. In addition, the bladder capacity, which is derived from the urinary volume and the
residual volume, increased in the lavender treated group. Other paratigtteos differ significantly to that of

the control group. As for the blend oil (Peace & Calming) treated group, there were no significantly altered
parameters as compared to the control group. The monoamine analysis shows that serum adrenaline and
noradenaline levels (but not serotonin) significantly decreased in the lavender treated group compared to the
control group. Peace & Calming treated group did not show any significant changes to the parameters as
compared to the control group.

Conclusions
It was observed that the lavender scent may reduce the frequenaegfibaing the sympathetic nervous system
through reduced serum adrenaline and noradrenaline levels.
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Objective

Flavour, especially for aroma compounds existed in citrus essential oil, is prone to volatize and oxidize.
This study aimed to conict a pHresponsive delivery system for citral encapsulation. Citral encapsulated
tannic acidFe" nanocapsules (citral@TA€") were prepared to control the release behaviour, improve
the chemical stalibity, maintain the odor attribute, and enhancaritileacterial effects of citral.

Methods

Citral@TA-Fe" nanocapsules were prepared on citral emulsion droplets through the coordination interaction of
TA and Fé'. The morphologies and loading amount of nanocapsules were determined by transmission elect
microscopy (TEM) and thermogravimetric analysis (TGA). The release behaviour, chemical stability, odor
attribute, of citral were investigated by ultravielésible (UV-vis) absorption spectra, gas chromatography (GC),
and sensory evaluation, respeetiv The antibacterial effects of nanocapsules were calculated by plated counting
method.

Results

Citral@TA-Fe" nanocapsules were obtained with eshell structures with the average diameter of about 444
nm. The loading amount of citral in nanocapswlas 12.79%. The release behaviour of citral wasgsdponsive

which reached 38.2% at pH 7.0, 52.2% at pH 5.0, 86.6% at pH 3.0 after 24 h. The total phenolic content of
capsules was 108.68 mg TAE,gndicating the phenolic groups of TA was maintaineddpstiles. Capsules
showed excellent antioxidant activities with the DPPH radical scavenging rates of 53.54%. After storage for 14
days at 3PC, the citral retention rate of capsules was significantly higher than that of emulsion, thdikemon

odor was wk preserved and the gasolitike and bitter almondike odor were retarded. Capsules showed strong
antibacterial effects againSt aureusndE. coli.

Conclusions

In this paper, flavour capsules with geisponsive, antioxidant, and antibacterial shvediee presented. Citral as

a model flavour compound could release in a controllable way by changing the environment pH. Compared with
emulsion, the chemical stability of citral was significantly improved, fresh lemon odor was well maintained, and
off-odor was effectively inhibited after storage. The design of citral@EA nanocapsules could unlock a
simple and straight encapsulation method of flavour and fragrances and widen their multifunctional application.
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gallate loadel mesoporous silica nanoparticles

Ruoyi Xut, Weijun Deng, Jing H4"
1 School of Perfume and Aroma Technology, Shanghai Institute of Technology, Shanghai, P. R. CHINA
2 School of Chemical and Environmental EngineerBiganghai Institute of Technology, Shanghai, P. R. CHINA

* Email: hujing616@126.condengwj@sit.edu.cn
Keywords: Litsea cubebassential oil, rasoporous silica nanospheregkring emulsion, protective, oxidation, stability

Objective

The oxidation ofLitsea cubebassential oil in food emulsions remains challenging to keep food quality
and sheHlife. This study aimed to achieve a dual stabilization to both oil phase aiodidant in Pickering
emulsions.Litsea cubebgLitsea cubebdL.) Pers.) essential oil (WD) from China Pickering emulsions
were prepared with epigallocatechin gallate (EGCG) loaded mesoporous silica nanopsheres (MSN) as
emulsifier to improve the physicadtability, chemical stability and olfactory attribute of Pickering
emulsions.

Methods

MSN were prepared via sgel method with CTAB as template and cyclohexane as pore swelling agent.
Pickering emulsions were prepared by mixiritsea cubebassential diwith EGCG@MSN water dispersion

under ultrasonic treatment. The physical stability, chemical stability, and olfactory attribute of Pickering
emulsions were obtained by optical microscopic images, gas chromatognaghyspectrometylfactometry
(GC-MS-0).

Results

MSN were obtained with uniform nanosphere structures with the average diameter of about 80 nm. The specific
surface area, pore volume and average pore size were 557gt7 93 crmi g* and 2.62 nm, respectively.

When EGCG was 0.8 g'g EGCGloading amount was 276.23 mg gnd the contact angle of EGCG@MSN

was 189 NThe aver agiekeridgemuyisiorsta ss i1z e350Kf0 . M2 em which was
Temperature and pH value had less impact to any phase separatibmoGene oxi@, cislinalool oxide, and
3-methyl2-butenal are the oxidation productsldtsea cubebassential oil. The contents of these compounds
were significantly decreased after storage compared with emulsions stabilized by Tween 80. The floral and fruit
notes & Pickering emulsions after storage were maintained and the pungent and fatty notes were inhibited.

Conclusions

In this paper, a dual stabilization strategy of Pickering emulsion, to stabilize the encapsitai@adubeba
essential oil phase and antioaitt loaded on emulsifier was presented. EGCG loaded MSN physically and
chemically stabilize the emulsion. The emulsions with various amount of emulsifier and oil under various pH
and temperature were uniformly stable with at leastrooaeth observation. Téhodors and volatile components

of Litsea cubebassential oil in emulsion were well preserved, and much better than conventional emulsion.
This strategy could inspire new designs for functional Pickering emulsions.
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