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YPBEAHNSALUNA N1 OKOJTHA CPEJA

ANTIHERPESVIRAL ACTIVITY AND REDOX MODULATING

CAPACITY OF WASTE WATER FROM DISTILLATION OF BULGARIAN
OILBEARING ROSES

ALMIRA GEORGIEVA, NELI VILHELMOVA, ANA DOBREVA, MILKA
MILEVA

AHTUXEPIMNECBPYCHA AKTVBHOCT N PEJOKC-MOAYTNPALL,
KAMNAUWUTET HA OTNAABYHW BOAW, NOJTYHEHW NP
NECTUNALINATA HA Bb/ITAPCKU MAC/TOJANHW PO3U

AJIMNPA TEOPI'MEBA, HEJIN BUJTXE/IMOBA, AHA JOBEPEBA, MUJTKA
MUTEB A o 4

ANTIHERPESVIRAL ACTIVITY OF ESSENTIAL OILS OF ROSA ALBA

L. AND ROSA DAMASCENA MILL. IN VITRO

MILKA MILEVA, ALMIRA GEORGIEVA, NELI VILHELMOVA, LUCHIA
MUKOVA, ANNA DOBREVA

AHTUXEPTECBPYCHA AKTVBHOCT HA ETEPUYHNTE MACJIA OT
ROSA ALBA L. n ROSA DAMASCENA MILL. INVITRO

MWJTKA MUNEBA, ATMUPA TEOPTMEBA, HEJIN BUJTXEJZIMOBA, NTY4YWA
MYKOBA, AHHA JOBPEBA ... e e 6

LNTOTOKCUNYHOCT N AHTUUMWNKPOBHO JENCTBUE HA OTIMAAHW
BOAW, MONTYYEHW OT AECTUNALNA HA BT APCKU

MAC/IOJANHW PO3U

AHA WVEBA, NIOAMUNA JVMUTPOBA, AHA JOEPEBA, MASA

3AXAPUEBA, XPUCTO HANOEHCKW, MUNTKA MUNEBA

CYTOTOXICITY AND ANTIMICROBIAL EFFECT OF WASTEWATER
OBTAINED FROM DISTILLATION OF BULGARIAN OIL - BEARING

ROSES

YANA ILIEVA, LYUDMILA DIMITROVA, ANNA DOBREVA, MAYA
ZAHARIEVA, HRISTO NAJDENSKI, MILKA MILEVA ........ccoovviiiieiean, 8

NOBVB N CbCTAB HA ETEPUYHO MAC/10 OT MACJ/TOAAVHWN PO3W,
KYNTUBNPAHW B BBJITAPUA

AHHA OOBPEBA, JEAHA HEAEBA, MUJTIKA MUJIEBA

RECENT RESULTS OF THE YIELD AND COMPOSITION OF ROSE OIL

FROM THE OIL-BEARING ROSES, CULTIVATED IN BULGARIA

ANA DOBREVA, DEYANA NEDEVA!, MILKAMILEVA ..........oovvvuiennnnnnnn. 10
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ANTIHERPESVIRAL ACTIVITY AND REDOX MODULATING
CAPACITY OF WASTE WATER FROM DISTILLATION OF
BULGARIAN OILBEARING ROSES

ALMIRA GEORGIEVA'? NELI VILHELMOVA?!, ANA DOBREVA® MILKA MILEVA!

The Stephan Angeloff Institute of Microbiology, Bulgarian Academy of Sciences, 26 Acad. G.
Bonchev Str, 1113 Sofia, Bulgaria
Z Institute of Neurobiology, Bulgarian Academy of Sciences, 23, Acad. G. Bonchev, str., 1113
Sofia, Bulgaria
® Institute for Roses and Aromatic Plants, Kazanlak 6100, 49 Osvobojdenie Blvd, Bulgaria

The aqueous fractions obtained after steam distillation of rose oil are treated as waste
products and there is no practice to seek its useful application. However, these waters are rich in
water-soluble non-volatile components, mainly polyphenols, and are considered bio-pollutants
because they are discharged directly into the soil, drainage system or rivers.

The aim of the present study was to determine the total polyphenol content, redox-
modulating capacity and antiviral activity in vitro against the replication of herpes simplex virus
type-1 in wastewater obtained by distillation of essential oil from the Bulgarian Rosa alba L., Rosa
damascena Mill., Rosa gallica L. and Rosa scentifolia L.

Results: Determination of the total content of polyphenols (galic acid equivalents) by Folin-
Ciocalteu method showed that wastewater from Rosa centifolia L. is richest in polyphenols,
followed by Rosa gallica L. and Rosa alba L. As DPPH radical scavengers are the most effective
wastewater from Rosa damascena Mill. at a concentration of 0.01%, the acceptance of DPPH is
maximum - 96%. The remaining products showed similar antiradical activity at the tested
concentrations. The redox-modulating capacity of the samples (TPTZ test) is as follows: Rosa alba
L. and Rosa centifolia L.> Rosa gallica L.> Rosa damascena Mill.

The four products tested showed low and relatively close cytotoxicity to MDBK cell
cultures. The lowest cytotoxicity is wastewater from Rosa alba L., and the highest - those of Rosa
centifolia L. The maximum tolerance concentration (MTC) of all four products is the same (0.1%).
All of them inhibited the replication of the herpes simplex virus type 1 (Viktoria strain HSV -1) -
most significantly Rosa galica L. (SI = 12.5), Rosa centifolia L. (SI = 9.3) and least Rosa
damascena Mill.

In conclusion, we would summarize that the wastewater studied by us can serve as a
promising resource - a source of polyphenol antioxidants and candidates for possible adjuvants in
the prevention and treatment of herpes infection.

Agnowelegment: The team expresses heartfelt thanks to the financial support of Project of Bulgarian National
Sciences Fund KIM-06 H36/17 (granted to Assoc. prof. M. Mileva, PhD)
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AHTUXEPMECBUPYCHA AKTVBHOCT U PEJIOKC-

MOLYMMPALL KAMAUMTET HA OTNALBYHM BOAW,

MNONYYEHW NPU AECTUNALUNATA HA BbITAPCKU
MAC/OOANHU PO3U

AJIMUPA TEOPTMEBA?, HE/IM BUNXE/IMOBA?®, AHA IOBPEBA®, MUNKA
MUEBA?

1I/IH(:TVlTyT no mukpobuonoruna “CrethaH AHrenos” BAH, “Akag. I'. BoH4eB”26, Cothus,
Bvarapus
2 WHcTuTyT No Hespobunorus, BAH, “Akaa. I'. boHues”23, 1113 Codtus, bbnrapus
* VIHCTUTYT Mo po3aTa v eTepuyuH-MacieHuTe Kyntypu, Kasaanmsk, 6100, 6y
“OcBoboxaeHue” 49, Bulgaria

BogHaTa (bpakums, nonydveHa cnef BOAHO-MapHa AecTunaumsaTa Ha pPo30BOTO Macno, ce
TpeTupa Kato OTnafbyeH MPOAYKT M HAMA MpakTMKa Aa U ce TbPCK MOJIe3HO NPUIoXKeHue. Tesun
BOAM obaye ca 6oraty Ha BOLOPA3TBOPMMW HENeT/IBM KOMMOHEHTW, OCHOBHO MOMNU(EHON,
cumTar ce 3a 610 3aMbpCUTES, 3aLLOTO Ce U3XBBLPAAT AMPEKTHO B MoYBaTa, B ApeHaxHaTa cucrema
VNN PekunTe.

Llen Ha HacTOAWOTO wu3cnefBaHe Oelle fJa ce onpegeny 06WOTO  MONGEHONHO
CbAbpXKaHve, PefoKC-MOLyNMpawma KanaumTeT M aHTMBMPYCHATa akTUBHOCT in Vitro cpelyy
pennkKaumsaTa Ha BUpyca Xeprec CUMMNJIEKC TUMN-1 Ha OTNagbyYHM BOAW, NOMYYEHN NpU AecThnaumns
Ha eTepryHO macno oT 6bnrapckute Rosa alba L., Rosa damascena Mill., Rosa gallica L. n Rosa
scentifolia L.

Pesyntatn: OnpefensHeTo Ha O0OLIOTO CbAbpXaHue Ha MofngeHonn (eKBUBAIEHUTH
ranosa KucenuHa) ypes Folin-Ciocalteu meTog nokasa, 4ye oTnagbyHuUTe BoAM OT Rosa centifolia L.
ca Hail-6oraTu Ha nonmdeHonn, nocneapaHmn oT Rosa gallica L. n Rosa alba L. Kato ckeBMHIXepwn
Ha DPPH pagukanu Hain-e(beKTMBHM ca OTnagbyHuTe Boan oT Rosa damascena Mill. Mpw
KOHUeHTpauns ot 0,01% akuenTtupaHeTo Ha DPPH e makcumanHo - 96%. OctaHanuTe NpoayKTU
nokasaxa 0/M3Ka aHTMpaguKaiHa akTUBHOCT MpW  TecTBaHWTE KOHUeHTpauuu. Peaokc-
MOAYNMpaWMAT KanauuTteT Ha npobute (TPTZ TecT) e kakTto cnegsa: Rosa alba L. n Rosa
centifolia L.> Rosa gallica L.> Rosa damascena Mill.

UeTupute TecTBaHM NPOAYKTA MOKa3axa HWCKA M CPaBHUTENHO 6/M3Ka LUTOTOKCUYHOCT
KbM MDBK kneTbuHu Kyntypu. C Hai-HMCKaTa LMTOTOKCUMYHOCT ca oTnagbyHare Boga oT Rosa
alba L., a ¢ Hali-BcOKa — Te3n Ha Rosa centifolia L. MakcumanHaTta TofepaHTHa KOHLEHTpauus
(MTL) »n Ha yeTupuTe npopykta e efHaksa (0.1%). Bcuuky Te MHXMOMpaT pennvkaumsaTa Ha
BUpyca Ha xepnec cumnnekc tun 1 (Viktoria strain HSV -1) - Hali-3Haunmo Rosa galica L. (Sl
=12.5), Rosa centifolia L. (SI =9.3) n Haii-cna6o Rosa damascena Mill.

B 3ak/itoueHne MoXem Aa 0600LMM, Ye n3cnefBaHnUTe OT HAaC OTNagbyHM BOAWM MoraTt ja
NoCny»ar KaTo obelasall, Pecypc - U3TOYHUK Ha NOANMEHONHN aHTUOKCUARHTHM U KaHAMAATA 3a
eBeHTYa/IHN aAtoBaHTU NPU NPOUIaKTAKATA U TepanuaTa Ha XeprecHaTa MHPeKLmMS.

BnarogapHocTv: EkunbT M3Kassa CbpheyHu 6GnarofapHocTu 3a (huHaHcoBaTa nomow, Ha PoHg 3a HayuHu
W3cnenganus no MpoekT KIM-06 H 36/17 (p-n gou. A-p M. Munesa)
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ANTIHERPESVIRAL ACTIVITY OF ESSENTIAL OILS OF
ROSA ALBA L. AND ROSA DAMASCENA MILL. IN VITRO

MILKA MILEVA!, ALMIRA GEORGIEVAY?, NELI VILHELMOVA?!, LUCHIA MUKOVA?,
ANNA DOBREVA?®

The Stephan Angeloff Institute of Microbiology, Bulgarian Academy of Sciences, 26 Acad. G. Bonchev Str, 1113
Sofia, Bulgaria
2 Institute of Neurobiology, Bulgarian Academy of Sciences, 23, Acad. G. Bonchev, str., 1113 Sofia, Bulgaria
® Institute for Roses and Aromatic Plants, Kazanlak 6100, 49 Osvobojdenie Blvd, Bulgaria

Rosa alba L., rose with white flowers, belongs to the Rosaceae family, and is commonly
known as Bulgarian white rose. Rosa damascena Mill. has a long history in Bulgarian folk
medicine, folklore, holy beliefs, wedding rituals, and religious traditions. For hundreds of years,
both of the roses were grown and processed jointly in the Roses Valley in Bulgaria. Rose oil
contains several classes of compounds with different biological activities.

The aim of our study was to determine the redox-modulating capacity and antiviral
activity against herpes simplex virus type -1 of Rosa alba L. and Rosa damascena Mill. oils in
infected MDBK cells.

Our results showed that the oils of Rosa alba L. and Rosa damascena Mill. have good
antioxidant activity in a chemical model system: they are good superoxide radical scavenger;
they have good reduction capacity with respect to DPPH with a slight predominance of Rosa
damascena Mill oil; the iron chelation capacity of Rosa alba L. oil is close to that of Rosa
damascena Mill. Rosa alba L. oil has a lower toxicity than Rosa damascena Mill oil relative to
MDBK cells. Pre-treatment of MDBK cells with essential oils protects cells against HSV-1
injuries. Rosa alba L. oil shows a significantly stronger effect than Rosa damascena Mill oil.
Both oils have a positive effect on the state of oxidative stress induced by HSV-1 in MDBK
cells. The results were demonstrated by the degree of normalization of lipid peroxidation (TBA
test), total glutathione levels, and catalase activity to values close to those of control-uninfected
cells after 60 minutes of preincubation.

The results of this pilot study give us reason to assume that the oils of Rosa alba L. and
Rosa damascena Mill. may find application as antioxidant supplements in the comedication of
HSV-1 infection, showing good potential for reducing oxidative damage to infected cells.

Agnowelegment: The team expresses heartfelt thanks to the financial support of Project of Bulgarian National
Sciences Fund KI1-06 -H 36/17 (granted to Assoc. prof. M. Mileva, PhD)
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AHTUXEPINECBUPYCHA AKTUBHOCT HA
ETEPUHHUTE MACJIA OT ROSA ALBA L. n ROSA
DAMASCENA MILL. IN VITRO

MUNKA MUNEBAL, A/IMUPA FEOPIMEBAY?, HENW BUNXEMOBA?, Nyuns
MYKOBA?!, AHHA JOBPEBA®

MhcTuTyT No mukpo6uonorus “Cretan Axrenos” BAH, “Akag. . BoHues”26, Cotus, Buarapns
2 IHCTUTYT no Hespo6unorus, BAH, “Akag. . BoHues”23, 1113 Cotus, Brarapus
® IHCTUTYT No po3aTta 1 eTepuyHOMacneHnTe Kyntypu, Kasaanabk, 6100, 6yn. “Ocso6oxaeHmne” 49,
bbnrapusa

Rosa alba L., po3ata ¢ 6enn LBeTOBe NpPUHaZNeXy KbM CeMeilcTBO Rosaceae u e
N3BeCTHa KaTo 6barapcka 6sna posa. Rosa damascena Mill. uma gbvnra ncropus B 6bnarapckara
HapofHa MeauuMHA, (DONK/IOP, BAPBaHUSA, CBATOEHW pUTYyanu W PennrnosHn Tpaguuun. B
MPOABL/DKEHVE Ha CTOTULM TOLMHW [BeTe po3n ce OTrnexpar u obpaboTsaT CbBMECTHO B
Po3oBata fonuHa B bbarapms. P0O30BOTO Mac/io CbAbpXKa HAKOMKO Kfaca CbefMHEHWUs C
pasninyHa 61MoNorMyHa akTMBHOCT.

Llenta Ha HalleTo npoy4yBaHe GeLle fa ce onpeaeny pefoKc-MOAYIMpaLLms KanaunuTeT v
aHTMBMpPYCHATa aKTUBHOCT CpeLLy Bupyca Ha xepnec cumnnekc tun -1 (HSV-1) Ha macnata ot
Rosa alba L. n Rosa damascena Mill. B 3apa3eHu ¢ Bupyc MDBK kneTkw.

HawunTe pe3yntatu nokasaxa, 4ye macnara ot Rosa alba L. n Rosa damascena Mill. nmat
fobpa aHTMOKCMAAHTHA aKTUBHOCT B XMMUYECKN MOAENHW CUCTEM: Te ca [06bp akuenTop Ha
CYNepoKCUAHN paguKaiv, UMaT fo6bp peAyumpall, KanaumTteT no otHoweHue Ha DPPH c nek
npeeec Ha Macnoto ot Rosa damascena Mill; kanaunteTsbT 3a xenupaHe Ha Fe (1) Ha macnoTo
oT Rosa alba L. e 6n113bK 4o 1031 Ha Rosa damascena Mill. MacnoTo ot Rosa alba L. nva no-
HMCKA TOKCMYHOCT OT Macnoto Ha Rosa damascena Mill cnpamo MDBK KneTkute.
MpegBaputenHata obpaboTtka Ha MDBK KneTku € eTepuyHM Macna ru npegnasesa OT
uUTOMaTUYHUTE YyBpeXxaaHus, npuynHeHn ot HSV-1. Macnoto ot Rosa alba L. nokassa
3HAUMTENHO MO-CUJIEH aHTUBMPYCEH eqeKT OT MacnoTo Ha Rosa damascena Mill. L gBeTe macna
0BNafaBaT CbU3MepPMMO CLCTOSHMETO Ha OKCMAATMBEH cTpec, nHayumpaH ot HSV-1 8 MDBK
KNeTkn. Pe3yntatuTe ca W3MepeHW 4pe3 OnpefensiHe MOBAMABAHETO Ha MMNMAHATa
nepokcngauma (MOA TecT), o0WMTe HMBA Ha [/lyTaTMOH W KaTana3HaTa akTUBHOCT.
Mony4yeHnTe CTOMHOCTM cned 60 MUHYTHA MpenHKybaums ca 6/M3KM [0 Te3n Ha KOHTPOSHUTE
He3apaseHU KNIETKW.

PesynTatite OT TOBa MWIOTHO WM3CNefBaHe HW JaBaT OCHOBaHWe [a NPeAnosiokuM, ye
macnata ot Rosa alba L. n Rosa damascena Mill. 6uxa mornm ga HamepsT NPUIOXKeHWe KaTo
AHTMOKCMAAHTHN [06aBKM WM B KOMEAMKALMA Ha XepriecHa BUpYCHa MHMEKLMA, NMOKa3BaLLm
[06Bp NOTEHL WA 3a HamMa/IiBaHe Ha OKCUAATVBHUTE LLETW BbPXY 3apaseHuTe KINeTKU.

BnarogapHocTn: EKMNbT M3KasBa CbpAeyHy bGnarogapHoCTW 3a (hMHaHcoBaTa momol, Ha dDoHA 3a HayuHu
W3cnegganus no MpoekT KI-06 H36/17 (p-n goy,. a-p M. Munesa)
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LINTOTOKCUYHOCT N AHTUUMWKPOBHO JEVNCTBUE
HA OTNALAHW BOAW, MONYHEHN OT AECTUJTALMA HA
BEbJIF APCKN MACJIOAAVHN PO3N

AHA VMEBAY, NIOAMWNA O M NTPOBA', AHA JOEPEBA? MAS
3AXAPVEBA!, XPUCTO HAMAEHCKW!, MUTKA MUTEBA?

"MHcTuTyT No mukpo6uonorus “Cretan Anrenos” 6AH, “Akag. . BoHues”26, Cotmsa, Bbarapus
2MIHCTUTYT MO po3aTa v eTepuyHoMacnenuTe Kyntypu, KasaHnbk, 6100, 6yn. “OcBoboxaeHne” 49,
Bulgaria

OcTaTbyHMTE BOAM OT [ecTunaumata Ha MaciofaliHUTe po3u Ce U3XBBLPNAT AUPEKTHO B
nouysata, 6e3 fa ce MOTbPCU HAYMH 3a TAXHOTO OMOSI30TBOPsBaHe. lMopaan Goratus UM
nonngeHoNeH CbCTas, Te GMxa MOMIM fAa MoCayXaT 3a CypOBMHA C LEHHWU BUOMOrMYHK
KayecTBa.

Llen Ha HacTosAWOTO NMWIOTHO M3C/eABaHe Gelle Aa Ce Mony4vaT MbpPBOHAYIHW [aHHU
OTHOCHO UWTOTOKCMYHOCTTa BbPXY MaHesl OT HETYMOPOreHHW W TYMOPHW K/ETbYHU
JMHUKN, KAKTO N aHTUMWKPOOHWSA e(eKT Cpelly HAKOIKO YC/OBHO MAaTtoOreHHW Lama c
KOXEH KOJIOHM3MpaLL, MOTeHUMaNn Ha 0TnagbyHM BOAM OT JecTuiaumsara Ha Obarapckute
Rosa alba L., Rosa damascena Mill., Rosa gallica L. n Rosa scentifolia L.

MeToan n matepuann: LIMTOTOKCMYHMAT MoTeHUMan Oelle u3cnedBaH cpewy Tpu
HeTymoporeHHn  [CCL-1  (TpaHcopmupaHu — muwm  ¢unbpobnactn),  HaCaT
(TpaHchopmupaHn kepaTuHoumTh), HEK-293 (TpaHcthopmupaHn eMoproHaiHn 6b0peyHm
KNeTkn)] n Tpn TYMOPHU KNeTbyHu nuHum [HEPG2 (4epHOfpo6eH KapuuHOM MbpBu
ctaguin), A-375 (3n0Ka4yecTBeH MenaHoM) M A-431 (HemenaHOMEH enuaepMouaeH
CKBaMO3HOK/eTbYeH KOXeEH KapLMHOM)] cbrnacHo ctaHgapt ISO 10993-5/2009, aHekc C.
OnpegeneHn 6sxa  MUHUMAIHUTE  MHXMOMTOPHM W GaKTepUUMAHW  KOHLEHTpaumm
(MMNK/MBK) Ha otnagbyHu Bogn cpewly E. Coli ATCC 35218, P. aeruginosa ATCC
27853, S. aureus ATCC 29213 n C. albicans SAIMC 562, cvrnacHo 1SO 20776-1:2006
(E), KakTo 1 MUKpO6HaTa AmxartenHa akTmBHoCT (MTT TecT).

Pesyntatn: YeTupuTe TeCTBaHM MPOAYKTa NOKas3BaT LUTOTOKCMYHOCT CMPSAMO BCUYKM
KNETbYHW NIMHUW, HO [elCTBMETO CMPSMO HETYMOPOreHHUTE IMHUK € MOo-Cnabo 13paseHo.
NHxunbutopHata koHueHTpaums 50 (ICsp) mpy TymopHWUTE nvHUK e 2,94-8,22, a npu
HeTymoporeHHuTte: 5.02-12.85 pg/ml nonudeHonn. MHAEKCHT Ha cenekTmBHOCT (Sl,
OTHOLUEHNETO Ha cpefHOTO ICso MPY HETYMOPOreHHUTE N cpefHOTO 1Cso NpW TYMOPHUTE
nnHmn) e 1.46. OTnagHata Boga oT R. centifolia L. oka3Ba Hali-CueH MPOTUBOTYMOPEH
edhekT cbe cpefHo ICso npy TymMopHUTE NnHKKM 3.44 pg/ml nonndeHonun n Sl 1,9.
Hair-BMcoK aHTUCTaMNOKOKOB etheKT NposiBu OTnagHata Boga oT R. centifolia (MUK =
1,95 mg/ml nonudeHonn), KoSATo obaye HamansBa gexuaporeHasHara akTmBHocT (LEXA)
C oKono 55%. OctaHaMTe Tpu NPobm NokasBaT aHTUMUKPOGeH edekT ¢ MUK = 3,6 - 3,85
mg/ml nonndeHonn n HamanssaHe Ha AEXA ¢ okosno 70%.

3akstoyveHuve: TlonyyeHnTe pesynTatv HU [aBaT OCHOBaHWE [a KOHLEHTpMpaMe Haluute
YCUNA KbM [OMb/HUTENIHW MPOYYBaHUS, CBbP3aHW C M0-334bJ60YEHO U3SAICHSABAHE Ha
MEXaHW3MUTE Ha UWTOTOKCMYHOCTTA, KaKTO W WHXMOMPaAHETO Ha CTajuI0KOKOBM
omonaMK, NpU U3NoN3BaHUTE MOAENN Ha OTNaAHUTE NPOAYKTUW, KaTo Hali-nepcrnekTuBHa
B [iBaTa acnekTa ce saBsiBa Rosa centifolia L.

BnarogapHocTn: EKMNbT M3Ka3Ba CbpAevHM 6narofapHocTy 3a (ouHaHcoBaTa nomoly, Ha PoHg 3a HayuHu
W3cnegganusa no MpoekT KIM-06 H 36/17 (p-n gou. A-p M. Munesa)
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CYTOTOXICITY AND ANTIMICROBIAL EFFECT OF
WASTEWATER OBTAINED FROM DISTILLATION OF
BULGARIAN OIL - BEARING ROSES

YANA ILIEVA!, LYUDMILA DIMITROVA?, ANNA DOBREVA? MAYA
ZAHARIEVA! HRISTO NAJDENSKI*, MILKA MILEVA?

The Stephan Angeloff Institute of Microbiology, Bulgarian Academy of Sciences, 26 Acad. G. Bonchev Str,
1113 Sofia, Bulgaria
? Institute for Roses and Aromatic Plants, Kazanlak 6100, 49 Osvobojdenie Blvd, Bulgaria

The wastewater from the distillation of oil roses is discharged directly into the soil without
looking for a way to utilize them. Due to their rich polyphenol composition, they could
serve as a raw material with valuable biological properties.

The aim of the present pilot study was to obtain initial data on cytotoxicity on a panel of
non-tumorigenic and tumor cell lines, as well as the antimicrobial effect against several
opportunistic strains with the cutaneous colonizing potential, of wastewater from the
distillation of Bulgarian Rosa alba L., Rosa damascena Mill., Rosa gallica L. n Rosa
scentifolia L.

Materials and methods: The cytotoxic potential was tested against three non-tumorigenic
[CCL-1 (transformed mouse fibroblasts), HaCaT (transformed keratinocytes), HEK-293
(transformed embryonic kidney cells)] and three tumor cell lines [HEPG2 (hepatocellular
carcinoma 1% stage, so it also has properties of a normal cell line), A-375 (malignant
melanoma) and A-431 (non-melanoma epidermoid squamous cell skin carcinoma)]
according to 1SO 10993-5/2009, Annex C. The minimal inhibitory and bactericidal
concentrations (MIC/MBC) of wastewater against E. coli ATCC 35218, P. aeruginosa
ATCC 27853, S. aureus ATCC 29213 and C. albicans SAIMC 562 were determined,
according 1SO 20776-1:2006(E), including the microbial respiratory activity — by MTT
test.

Results: The four products tested showed cytotoxicity to all cell lines, but the effect on
non-tumorigenic lines was less pronounced. The inhibitory concentration 50 (ICsp) in tumor
lines is 2.94-8.22, and in non-tumorigenic lines — 5.02-12.85 ug/ml polyphenols. The
selectivity index (SI, the ratio of the mean I1Csq in non-tumorigenic and the mean ICs in
tumor lines) is 1.46. Wastewater from R. centifolia L. has the strongest antitumor effect
with an average ICsq in tumor lines of 3.44 pg/ml polyphenols and S1 1.9.

The highest antistaphylococcal effect showed the wastewater from R. centifolia (MIC =
1.95 mg/ml phenols), but the dehydrogenase activity (DEHA) was reduced with about 55%.
The other three types of wastewater showed antimicrobial effect at MICs = 3.6 — 3.85
mg/ml phenols and decreased the DEHA with about 70%.

Conclusion: The obtained results give us reason to concentrate our efforts on further
studies related to a more in-depth elucidation of the mechanisms of cytotoxicity, as well as
the inhibition of staphylococcal biofilms in the waste product models used and the most
promising in both aspects is Rosa centifolia L.

Agnowelegment: The team expresses heartfelt thanks to the financial support of Project of Bulgarian
National Sciences Fund KIM-06-H 36/17 (granted to Assoc. prof. M. Mileva, PhD)
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A4OBNB N1 CbCTAB HA ETEPNYHO MACJIO OT
MACIOAANHW PO3W, KYNTTUBUPAHU B Bb/ITAPUA

AHHA [IOBPEBA!, AEAHA HEAEBA®, MUIKA MJIEBA?

! IHcTnTyT no posata 1 eTepuyHoMacneHuTe Kyntypu, Kasaanmsk, 6100, 6yn. “OcBo60xaeHe”
49, bbvnrapusa
2VIHCTUTYT No MUKpo6uonorusa “CredaH AHrenos” BAH, “Akag. I'. BoHues”26, Codus, Bbarapus

Bbarapus e m3BecTHa C Mac/nofaiHara po3a. B cTpaHata ce KynTuBMpa OCHOBHO Rosa
damascena Mill. n Rosa alba L., HO nocnegHoOTo 06¢cneaBaHe Ha NPOMULLIZIEHNTE HaCaXAeHNs npe3
2020 r. pa3kpu, ye Rosa centifolia L. n xnbpuan Ha Rosa damascena x Rosa gallica L. cbLo ca
pasnpocTpaHeHy B po3oBara Ao/vHa. Bbnpeku, ye eTepuyHOTO MM Macio He MOXKE fa Ce CpaBHABa
MO KayecTBa C K/1aCMYeCcKOTOo, Te ca MpeanoymTaHn OT CTOMaHUTe C BUCOKUTE JOOMBM Ha LBAT U
N3LPBXIMBOCT KbM 60NECTN N HenpuaTenu. 13nonsear ce 3a NpPovM3BOACTBO Ha po30Ba BOAa U
eKCTPaKTH.

HalleTo n3cneisaHe nokasa, 4ye A0O6MBBLT Ha ETEPUYHO Mac/o OT Te3n po3u e B rpaHuum 0,015
— 0,048 %. OcHOBHa rpyna B XMMWU4YHUA CbCTaB MpPeCTaBNABAT TeprneHOBUTe aKOoX0/u, KOUTO
BapupaT B rpaHuum: repanHuon (17,60 — 34,02 %), umtpoHenon (8,38 — 28,7 %) n Hepon (4,8 —
11,90 %), HO C pa3NMYHO CbOTHOLIEHWe. BbrnegopoauTe ca nNpeAacTaBeHn OT HAaCUTEHU anndgaTHN
XOMO/1031 C HeYyeTeH 6poli Ha BbINEPOAHMTE aTOMU, KaTO OCHOBHM ca: HOHafekaH (8,10 — 22,67
%), XeHeliko3aH (4,37 — 10,21 %), xentagekaH (1,07 — 2,98 %) n TpukosaH (0,81 — 5,90 %).

VIHTepecHO e, Ye B CMeCeHM HacaxfieHus C npeobnafjaBaHe Ha pamacueHa Hag 70 %,
CbCTaBbT 3ana3Ba NapameTpuTe Ha HEMHOTO Macno U HaAIMYMETO Ha LPYrv reHOTUMNOoBe TpsibBa Aa
Ce f0Ka3Ba CbC CreunaHN TEXHUKY 3a aHaus.

BnarogapHocTu: EkmnbT u3kasBa CbpAeuyHn 6GnarogapHocTy 3a (puHaHcoBaTa nomow, Ha PoHg 3a HayuHu
W3cnepnganus no MpoekT KI1-06-H 36/17 (p-n fou. A-p M. Munesa)
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RECENT RESULTS OF THE YIELD AND COMPOSITION OF
ROSE OIL FROM THE OIL-BEARING ROSES, CULTIVATED IN
BULGARIA

ANA DOBREVA!, DEYANA NEDEVA!, MILKA MILEVA?

YInstitute for Roses and Aromatic Plants, Kazanlak 6100, 49 Osvobojdenie Blvd, Bulgaria

The Stephan Angeloff Institute of Microbiology, Bulgarian Academy of Sciences, 26 Acad. G.
Bonchev Str, 1113 Sofia, Bulgaria

Bulgaria is famous for its oil-bearing rose. Rosa damascena Mill and Rosa alba L. are mainly
cultivated in the country, but a recent survey of industrial plantations in 2020 revealed that Rosa
centifolia L. and hybrids of Rosa damascena Mill. x Rosa gallica L. are also common in the rose
valley. Although their essential oil can not be compared in quality with the classic, they are
preferred by farmers with high yields of flowers and resistance to diseases and pests. They are used
to produce rose water and extracts.

Our study showed that the yield of essential oil from these roses is in the range of 0.015 -
0.048%. The main group in the chemical composition are terpene alcohols, which vary in the range:
geraniol (17.60 - 34.02%), citronellol (8.38 - 28.7%) and nerol (4.8 - 11.90%), but with a different
ratio. Hydrocarbons are represented by saturated aliphatic homologues with an odd number of
carbon atoms, the main ones being: nonadecane (8.10 - 22.67%), heneicosane (4.37 - 10.21%),
heptadecane (1.07 - 2, 98%) and tricosane (0.81 - 5.90%).

Interestingly, in mixed plantations with predominance of damascene over 70%, the
composition retains the parameters of its oil and the presence of other genotypes should be proven
by special analysis techniques.

Agnowelegment: The team expresses heartfelt thanks to the financial support of Project of Bulgarian National
Sciences Fund KI1-06-H36/17 (granted to Assoc. prof. M. Mileva, PhD)
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