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Bapea.

Excnepmientansata pasoTa M0 IMCEPTAMHONMME TPVI € MISBPINSE] = EIyE2T2

zaboparopix Ba Karempara mo Xmums
JanmTaT2 H2 OQHCEPTAMMOEERE TPVE M2 €8 CBCTOM B ..o T OT . X
E. ... 2ySRTOpHET B2 Megpnuscsy Vauseparrer “Tipod. J-p Mapackss Crozmoz” - Baps=a




11 PesiomeTa Ha Hay4HUTE TPYAOBE ra. ac. 4. Aobpesa, ax

BLBEJFHHE

Brrawwrere ofXE2uryr CEVOA OT DASHOOSDAINH MO0 THMHYES CROIEE H CIQVETYER
OPTAHHYEE CREIHHEHHE, HEOSHOTHME 12 PACTRER H [AIEHTHETO H2 OPTANHIMA H DOITLMEIES HI
HeTOECTO 3Zpase. Te Ee MOTAT 32 GRJ3T CHHTRIHPAHH E YOESINNHY OPTASHILM, EOSTO OODeIaTs
HeOGROFHMOCTTR OT EEDC2 MM ¢ jpasara H:Emosesme Dpesm cawo ExTaacm D, EoBTe o8
CHHTEIHPA E OQCAEEIMA, HO B EOTEYSCTEA, EOHTO {3 ESOOCTATHIEE 13 IAJOSOQNSEIH:S HI
HZEIICTHYHATE TOTPREHICTH.

BETauwEETe C& paINeNsST EA JE: [M2EER [PYOH CO00e] QASTEOPEMOCTTR CH
EONOPATEOPHELN B MACTEOPASTEOPHMH KEM MACTEOPAITEODHALMNTS EHTAWMHEN C8 OTHACET SRTHOH
rpyne EETamepH - A, [, E B K, X0ET0 CRORpEAT E CTPVETPHTE (H DUIHHIONMJEH0EH ESPHTH
MacTEOpASTEOPHMHTS ENTRMHHN EMAT IMAEH0 CIPYETVDEZ H peryTatopHE2 (ymmes Barsaomm A
HIp28 ELEH2 POMLE E MPOOECHT: §OTOPEISNHE H peoporyines Beraume [ peryaeps zammeegara
EOMEQCTASA — MOEHINAEA PElOpGIHETE H OTIATZHST) HA EAMMH £ EOCTHTS, CTEMYIEDY DACTEER,
npesmaiEa 07 KocTEE fpaxType. Burmom E ce mrpasmR B DODIERS GECTOH HR MEMGPAHEETE
CTPYETYPH H npegmanea [THAE or 0EHCISHHE H 2ETOOEECISHRS, OOETHIED [EHHATA SNCOPSCHS,
OOIOSPEED CRONEAT THIATAUNE.

B mocmegsrTe TOSHHH C& JOKAZAREA PEIEOA (OEOEGEHE §VEKINE E3 MaCTEO[2ITEOQEMETE
EHTAMHHEHE, 0TELI J0GPe HIESCTHHTE. a2, EMTAMEE D ¢ E2=eE peryIaTol H2 HRVEETET, HME
ANTHEAEDEQOCEEED T=HCTERE. BErmom K pervimpa zolTEOTO ESTPRElRN: H [eSopoOEE, MM
AHTHATEPOTEERHE efexT.

CEPTOEHATR IOQ2EHA OPTRHHIANNY IDOTHER PECEOSSTS 07 [RIEETEE E3 TEENET E3 TEIE
EHTIMHHEH. 13 OpETOQsYEa SEcOHESEE OpHey H2 BHTAMHEH A, [ # E B Z0CTaTedEE NoNEHScTEL
Toza xonu=ecT=0 C8 DEOHHEHpA E2T0 , OPSTOPHHTENEH THEESH NpHeM” 0T CHOTESTHHE EHTIMHE
AHmCTEpCTEOTO H2 LIPAESOOAZEASETO E BRATADHE & HITOTEHTD B OVSIEEVEAND (EQHTE MPEI0pEiE
£ Hapamsa M: 23 o7 19 mam 20057, 22 EIH0TOCEDEETS E0PME 32 EPAESER HI HICATSHHETD

JpaERTE 0T PACTHTENEH H EEEOTHECEH OpPOHIZOD O3 OCHOESH HSTOYHHE &H2
MACTHOPAITEODMLE EHTAMHES. DPHEHETE TREXHHN 2 CUHTAT 13 OC052H0 SOTATH HI TEIH HVTDHSHTH
EomE4ecTEATA HR MACTEODAZTEODHMHTS EHTAMHHN E TIX IEIYHTSOHO EAUHPAT E I2EBCHMOCT 0T
EONHAY SACeHH, EMIA, PRLTEMHHTE OPRICTRERTEIE OT JATSE [EGeH EEY, KAETO H [8I0H2 H3 VIOE
CigeEEED 8, ys SIMEHHTS PHEHH YACTH SOCTARST IHIHME KOIHEeCTED 0T TRST0IENHTEIERS THEESE
MpEEk HZ MACTECPASTEODHMN EHTZMHEN 312 YoEska Hixmodesme mpese seroom K, Eo#TO c2

OTEPHES B MHOT D FECEH KOHEIFETERIHA, [AM0 E HEEOH JEGHH EHI0ER.
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B Dnarapud OpoyuBaEHATa BEPXY ChIBDEAHHETO Ha MacTHOPaSTEODHMH BHTAMEHH B
TEPHOMOPCKE PHOH ca MEOTO Matko. He ce oTEpHBAT cHCTEMATHYHE HICISIBaHHA 33 PHOHH BHICES
©T OBITAPCEATA AKBATOPHAE Ha YepHC Mope H CIATKOBOIHHTE BOJOSMH EBE BRTPEIIHOCTTA Ha
cTpaHaTa. JIHOCBAT JaHHH 33 OPOMEHHTE, HACTHOBAIIH ¢ Te3H BHTAMHHH B DHOHATA TBEAH, OpH

CHEPAHEHHATO H TEPMETHATA 00paboTEa Ha pudETe. ToBa oOpelens H DelTa Ha HACTOAMATA padoTa.

OETH 3ATAYH HA THCEPTATTHOHHHAA TPV

OET: Jda ce mpovun ceIepkarmeTo Ha all-trans-permHoa, zoaeratundepon o o-
ToEO{HepoT B TPATHINOHED KOHCYMEPAHE B BBATADHA YepHOMOPCRN I CTATKOBOIHH BITOEE
pufa m Ia ce ISEBPINN OUEHKA HA CBIBPEAHHETO HA Te3H BHTAMHHE N0 OTHOIIEHNE HA
MpeNopLINTETHIA HM THEBEH MPHEM.

3a DOCTHTAHSTO Ha T33H Nl mMe GBIaT paspaGoTeHH cIeIHHTE 3ATaW

1. OnTEnMEEHpaHe H BATHIHPAHEe Ha TeuHO-XPOMATOTpadciH MeTOI 3a OmpeIeimse
ChOBPEAHEETO Ha all-trans-peTHEoN, XoTexaTnEdepon B o-ToRodepol B ZIHEHA pHOHA THEAH.

2 Onpegenane chbanpEaEmeTe Ha BETamEEE A, D:; B E B AImemara ToEaE Ha
TPaJHIHOHEC KCHCYMEDAEE PHOHH BHIOES Tpes ONTHMEIHPAHAT TedH0-XPOMAToTPade ks MeToT;

3. Onerxa Ha efexTa Ha CHXpAHEHHe Ha PHOHA THEAH OPH HECKH TeMOEPATypH H
TepMEaEa 00pafoTEa, BEPXY CHILPEARHETO Ha H3CN2IBAHNTE MACTHODASTEOPHEME EHTAMHEHH,

4 OnerEa Ha Ka9ecTEOTO Ha PHOHTS KaTo eCTeCTESH HITOTHHE HA BHTAMHEE A BHTAMEHR

Ds u EeTanmH E.
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I1. PaBHOCTOMHY Ha MOHOrpadpUYHUA TPY/ IbJIHOTEKCTOBU

nyo6/JIMKaLuu

M. Stancheva, A. Merdzhanova, D. Dobreva, L. Makedonski
Fatty Acids Composition and Vitamin A, D and E Content of Sprat (Sprattus

Sprattus) and Goby (Neogobius Rattan) from Bulgarian Black Sea
Ovidius University Annals of Chemistry, 21, 1, 23-28, 2010. ISSN: 1223-7221

Urvhilinis Umdversiny Anmals of Clami sy Vilame 21, Mumsher 1, pp 2328, JH0

Fatty acid composition and fat-soluble vitamins content of
sprat (Spratius sprattus) and goby (Neogobius ranan)
from Bulgarian Black Sea

Moina STARMCHEY A, Albens MURIEFTIANOY A*, Diana A, DOBREY A and Lubomar MAERDONSE]

Deparament of Chemisiry, Medical [lniversicy of Varma, 55 Marin Dviaov Sir, 9002 Varma, Belgaria

Absiract Spral and poby are commercially importand Rulgarian Riack Sea Teh species, The Tty acid (FA)
composilion was amalyced by Cag Chromatography with M2 deteclor. Lipid extmction was done sccording bo
the Bligh and yer method. The monounsaturated FA sccounted sene 26,590 % for spral and S0 % Tor goby
ard pealamboleac (0 16003 il obeie (O V1) seads were doimamails i s group, I companison it olher proaps,
the polyunsaioraisd A showes] the high kesel o poby - 30606 inclshing, sicosapentaenoic (O 35 03, EPA),
dacosabexaenoae (0 206 nd, [NIA) acids, and lower level on gprad — 34555 The level of 0 3 polyansaturated
Faily acil was higher than the ol o 6 polymsaborated Caity aced o the all analyeed Black Sea Dish species.
HIPLL methad was used [or determination of Vitamin A (all-trans-retine), Yiamin Dy (cholecalciferod) and
Yitaman 1 da-Tocopherol) coment. The results [rom fal-solible vilamins show (e dillerences between spral aml
paby, The present shbics suggest theal both fsh species ae pood sowrces of 0 3 Tty acids and vitaming A, 1y

amdl 1L

Keywordr: Black Sea Lish, fally acuds, PUFA, Yitamin A, Vilamin Dy Vidaomin 1

1. Introduction

Feh s comsidered ws a walunble source of
casenlml fufly acids, vilwimins and low levels oa
silurated  fany  seids  oand  cholesteral.  The
sipnilicance of long chain polyunsaiuraled  faiy
acids smch a8 o2 PUFRA has  gained  allention
hecanse of their prevention of humain candiovascular
diseases. The wilaming are organic compound Uil
afe pecessary i very small amowis i the die aid
Tish i one of the main souree of vitimians. ¥ilamins
Tarma are hederogenecus group of substances and are
vilul nulrienis and the absence of vilaming camses
serpois physiological  problems.  They  regulate
medabolic processes, comirol cellular Tunctions and
peevenl difllenent diseanes

Biack Sea appears o be one of the imgoriant
figh basing inMuencing preally the economy of ail
counirees around the busin, Bulpanian®s lshery calch
are maanly based on small pelagic lsbes namely
apral (Sprawed spracas), hore mackerel (Vrachars
arachuras) snd others. The faity acsds amd witamins
data For differes marine figh species eapecially
ariginaling from Canmda, Morway, Jupun are

Lk B Pk Bl

availahle in lieranmre |owever information aloul
the Fatly aculs and vitamin contents of Bulgarian
Bisck Sea [ish species is lscking. One meporl was
encoanied 10 the Hiersture, in wilch wis mentioned
Pt il witamin Focoment o spral and mackencl
[16]

The ohjective of owr sludy was o collect
information on fally scikl composition Tal-soluble
vilamin conbent of teo o commercially mnporiii
Hulgaran Nish specses, Black sea spral [Sprauas
spraewr) and  pohy  (Meogolday  raman)  wene
selected, Thedr otal Vipids, Falty ackl composation
] valaimin A 1y and B contents were ditermined.

1. Experimenial
L. Nmapling of figh species

Zamples  of the commercially  oaporianl
Hulgarman lish species spraf {Spranuas spronus) amd
by (Meogohes ranan) [rom Kavama  (Morih
ulgarman  Wiack seacoasty wene purchased  Trom
Wama local fishmarkel during non spasiing season
(movember  200HL  Twenly-live  specimens  with

&3 0 1y Crvidims Undversity Press
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Retinol, alpha-tocopherol and fatty acid content in Bulgarian Black Sea fish species

By M. Stancheva, B. Galunska, A.D. Dobreva* and A. Merdzhanova

Department of Chemistry, Faculty of Pharmacy, Medical University of Vama, Bulgaria
*Corresponding author: didobreva @ gmail.com

RESUMEN

Retinol, alfa-tocoferol y contenido en acides grasos
de especies de peces bilgaros del Mar Negro.

El objeto de la investigacion presentada es definir y com-
parar los lipidos totales, el perfil de acidos grasos y el conte-
nido de retinol y alfa-tocoferol en el tejido comestible de cua-
tro especies de peces con importancia comercial del Mar
MNegro bilgaro —espadin (Spratius Spratius), gobio de boca
negra (Neogobius Melanostomus), chicharro ( Trachurus
Trachurus) y sabalo del Mar Negro (Caspialosa Pontica).
Dos vitaminas liposolubles son analizadas simultaneaments
mediante cromatografia liquida de alta eficacia (HPLC).
El contenido mayor de retinol se encuentra en el espadin
{142.3 + 4.4 ug/100g), v de alfa-tocolerol en el chicharro
(1112.7 + 39.2 pg/100g). El contenido de dcidos grasos ha
sido analizado mediante cromatografia gaseosalespeciro-
metria de masas (GC/MS). El contenido de acidos grasos
{AG) omega-3 (n3) es considerablemente mas alto que el
contenido de acidos grasos (AG) omega-6 en todas las
especies anahzadas. La proporcion n6/n3 esta en el inter-
valo recomendado (0.2-1.5) para el espadin, el gobio de
boca negra y el sabalo del Mar Negro. Los niveles relati-
vamente altos de retinol, alfa-tocoferol, relaciones de aci-
dos grasos, n6/n3 AG y PUFA/SFA muestran que lodas
estas especies de peces poseen buenas propiedades nu-
tricionales.

Dal ADAQ 1 AVE: Alass nenbiaa  Aar Basees  Blan

levels of retinol and alpha-tocopherol, FA composition, n3/né
Fa and PUFA/SFA ratios indicate that these fish species
have good nutritional quality.

KEY-WORDS: Alosa ponlica — Black sea —
rattan — Sprattus sprattus — Trahurus medditeraneus
ponticus.

1. INTRODUCTION

Fish is an important component of a healthy diet,
providing a number of substantial nutrients that are
essential for achieving a balanced nutrition for
children, adults and the elderly. Fish tissue is a
good source of fats, proteins, vitamins and minerals.
Lipids of marine fish species are rich sources of fa
soluble vitamins and both saturated and unsaturated
fatty acids (Tocher, 2003). The fat soluble vitamins
are essential nutrients related to a diversity of
biologically important processes in the human body.
Retinol takes place in photo reception, regulates
gene expression and cell proliferation, bone growth
and reproduction. The biologically active isomer of
vitamin E - alpha-tocopherol acts as an antioxidant
protecting membrane structures and lipo proteins
from oxidation (Anderson .J. and Youna L.. 2008).
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Abstract: The aim of the present study evaluates the faf-solible witamms all-frans retinal
(vifamin A4). cholecalrifieral (vimmin 0y) and e-tocopheraol (vitamin E) confent in the fresh
adible fissue of Bulganan fshb species: marine—zrey mmullet (Musyl cephalus) and benito
(Sardr sarda), apd Teshwater—ninbow trout (Oncoripmchus mytss) and common carp
(Cyprinus carpio). The sample preparadeon procedurs inchides alkaline saponification,
followed by lignid-liquid exmacdon with »-hexans. All-trans refinel, cholecalciferal and
a-tecopherol were apalyzed simultapeously using ER-HPLOUNWNFL system with analytical
column C18 QD52 Hypersil™, The fat soloble vitamins cootent (ug per 100 g wet weight)
in the Sesh edible Ssh fissue of analyzed fishes are in the ranges; vitamin A fom 2.7 =04t
375 =34 pg100 g ww, witamin Dy from 1.1 = 0.1 to 11.4 = 0.6 pg100 g ww, vitamin E
from 121 4=95100 12742 =24 1 pz'10 g ww. Thres fat-saluble vitamin: aoour in highar
amsunts M rambew wout and grey pmllst species. Accerding to recommended daily intake
(BRI}, they are a geod source of cholecalciferol.

Keywords: Oncoripmchis mpeis, Cyprimus copie, Mugtl cephaius; Sarde sarda, fat
soluble vitamins; HPLCUWFL

1. Introdeciion

Fish is ap essential source of both macrenomients—proteins and fats, md micromiirents—iitamins
and minerals. Therefore, fish consumption is an important component of a balanced human diet [1].
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Common carp (Cyprinus caprio) and European catfish (Sillurus glanis) from the

Danube River as a source of fat soluble vitamins and fatty acids
Czech Journal of Food Science, 32,1, 16-24,2014. ISSN 1805-9317

Vol 32, 2014, No. I: 16-24 Czech |. Food Sa.

Common Carp (Cyprinus caprio) and European Catfish
(Sillurus glanis) from the Danube River as Sources of Fat
Soluble Vitamins and Fatty Acids

MONA STANCHEVA, ALRENA MERDZHANOVA, DIANA A. DOBREVA
and LYUBOMIR MAKEDONSK]

Department of Chemistry, Faculty of Pharmacy, Varna Medical University, Varna, Bulgaria

Abstract

STANCHEVA M., MERDZHANOVA A., DOBREVA DA, MAREDRONSKI L. (2014) Common carp (Cyprinus caprio)
and European catfish (Sillsrus glants) from the Danube River as sources of fat soluble vitamins and fatty
adds. Czech ). Food Sd., 32: 16-24.

The tols] comtent of fal soluble vitzmins snd thelr pereentsges in (he rocommendod dafly intake for humsns per 100 3
portion, falty scids composition, the stherogenic (EA) and thrombogesscily (1T) Indices In two freshwater sh spo-
cles - Common exrp (Cyprinas carpio) and Eurcpean catfish (Sillurus gignis) were Investigated. Retinol contents i
fresh edie tissues of the Common carp and Europesa calfish were foand to be S0.E = 3.4 mg/100 g wot welght (ww)
for the Common carp SO8 + 54 p/100 g ww sand 1.9 = 0L pp/100 g ww for the Europesn catfish, cholocsietforol
conlents 143 + 1.0and 5.1 ¢+ 0.1 pg/100 § ww, and - tocopheral contonls 2764.5 + 440 snd 21825 + 31.5 pg/100 §
ww, respectivedy. The sum of mencunssturited FA sccounted for S0.02% (estfsh) and 24.15% (carp). Polyensaturstod
FA (PUFA) showed & higher level In the carp (96.75%) and g lower one In the calfish (21.54%) Bolh fishes are good
sources of cholecsiciferel In Lerms of the rocommended dally intsie of vilamins esiablished in Bulgsrm. Throe Ml
soluble vitamins, n-s PUFAs conlent, and 1A value were higher in csrp. IT values were similar for both spoctes.

Keywords: RDI; atherogenicity indes (1A); thrombogenscily indes (1T); HPLC, GC-MS; haman heglth

Fish are characterised by significant contents of vari-
ous components beneficial for human health. They are
one of the most important dictary sources of fat soluble
vitamins and polyunsatarated fatty scids (PUFA), their
contents, howewer, strongly depend on the fish species,
gender, maturstion, environmental factors, and feding
type (Tocusa 2008; STirvens 2006).

Fat soluble vitamins are essentizl components of fish
lipads and are excusively provided by the diet. They
control a variety of biologicslly important processes
in the human body. All-trans retinol psrticipates in
photoreception, regulstes the gene expression, bone
growth, teeth devdopment, reproduction, ete. Chole-
calcifercl promotes and enhances the sbseeption and
metabolism of calcium and phosphores. a-Tocopherol

is an important antioxidant as it protects the mem-
brane stroctures, essential fatty acids, and vitamins A
from oxadation (Rimarova 2007; ANpeson 2008).

Various epidemiclogacal studies have demonstrated
the key role of fish consumption in the prevention
of coronary heart disesses (Knis-Ernrron ef al.
2003). The nutritional benefits of fish consumpbion
are mainly attributed to the effects of w-3 polyun-
saturated fatty acids (n-3 PUFAs), which have several
potentizl cardio protective effects along with their
antithrombotic action. Numerous stodies have ex-
plored and supported the antiatherogenic, antithrom.-
botic, and antisrthythmic effects of n-3 PUFAs (Lex
et al. 2006). PUFAs can affect platelet function by
interacting with membrane proteins and serving as

Supported by the Netionsl Scsence Fand, Ministry of Educstion snd Scsence of Bulgaris, Projoct No. DVU 440V2008.
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ABSTRACT

Fary acd comporition aad all-rans-remmol, aipha-tocopheral, and cholecalcierol contenr was
derermined and comparad i orow od sreamed Blugfch owd Reinbow mowr. Toral fpids ware
extracied by Biigh and Dyer method fbliowed &y GO-MS. All-temo-rerinagl, cholecalcgiral and
aiphg-rocopfero] were aalysed simuitaeously e HPLC B comparison with rane fich i,
anayzed fir solubie vitamm 't contens in steamed fish flergbr the Trowr and Bluglish decreased
sipnificanty fo about 54292 mad 40.5% for redngl and 32.6% and 43.5%; for alphe-focopherol,
rerpectvey. Afer siemming, the cwiecaicfrol omouns m processed Tles  decreased
senifcawiy only m Rambow mrour (23.5%:), wheraas m Blugich the lomes ware non-senjficams
After coolng, the pojarsanred iy acid comtew champed significanty m the Rombow mrour
(5.8%), wharess the vartmaons in te Biuglich ware mimar. The mgior PUFA In all sompies were
imoleic ackd (L4} ond decorafeneneds acd (DEY). PUFASFA rafor were Seneean 100 ond
168 for bath species. Stemming creases PUFASFA rata by £.33% in Rainbow trout, bur does
nat qifect s rario i Blugfich,

i 2074 Pak PubBching Greup. AN Rights Rezerved
Eeywords: Black s=a Fish mavition, Himan health, Oocoriyncbos ondoss, Pomatonsss sdbiims
Thermal proceszing.

1. INTRODUCTION
The Fambow wout and Bloefizsh are conmercially imperfant fish spedes in Bulzana. The
Painbom ok (Crcorfmchus mykis) s ooe of the most widely frmed Sches in our coumiry. It is
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Abstract Many sadies supgesi thal manime moliuscs 2 one of the most importani dietary sources of fa solubde
vilamams (E I} and A) and essential faity acids (FAL The most commercially imporani seces from the
Bulgerizn Bleck Sea s the Black mussel, rapana and shrimp There & scarme information in e scentific
literatme: ahowt fal soluble vilamins and FA composigon of these Biack Sea molluscs. The sims of the peseni
:I.l.ld]r e Lo drfermine and compare fi soluble vitamizs content & well & miative daily intake, FA compaosition
nic index (1A} throm m miex (T and fesh- index {FLOY im wild Black Sea
u:.lu:l :l.-?:lﬁu guﬂuﬁnm:uh::;mm:}.u (Rapaua vemang) de IF-'-"I}' Crangos croapowl Fat soluble
vilamims wem analyed smukneously using EP-HPLC sysem. The h’l. 'pmﬁlc was analysed by GC-ME. A of
the amabysrd sampies presenied significant amounis of vitmman E foliowed by vitamin A and D Black Sea
malluscs are ex celient soures of (2t soluble vilemins, especially for vitamn Oy - one suvey provides mome than
I'II*'-E :i'd:h: RN estehlished m Bulparia. The FA composilson of total Bpds showed significant differences and
T revealed thet SFA conten was significenity higher thasn MUFA (pcil000) and PUEA (pciiK1)
(EFA=PUFEA=MLUTFA) in shrimp axd mussel whereas rapans showed opposiie tends (PUFA=SF A= MUEA L The
omegetomegad amd PUFASFEA mitcs of e malysed spedes wem greaier than the FAOMWHO
recomme ndations.

Kepwordy Mpilar ., Repana sp, Crangos sz, (2l soluble vitamins, fatty amds, Bulgarian Black Ses ooast

L Imtreduction This secies hoe a documented im on bath
matral and cultvated populations of mesels and
Mpier palloproviecialr (Lamark, 1810 is a cifer mollusrs, and sipraficani negative changes in
marine mollusk with the highest ecological and the cooepsiem Rape whelk (B semoral is a2 wry
economic importance in the Black Sea ecosysiem voracioes pedaior; introdiced inio ghe Black Sea in
including in Hulgeriz manne arez, known as mass e carly 1040k, it is Mamed for the decline in the
species  and  maim  hio-msoune niially raivie, bl bivahe fune Since de 1980, rapana
exploiiabie for human corssmption [1] Among e bes bpcome 2 valsshle commercal resowre s
Hlack Sza mussls the Black mossel (M meal is exporied 1o Japan for food and eenity i hs
gufloprovinciolis is the mosl widespread i can be alsn been inciuded in the diet of thos: mative 1o the
foumd all over the Black %02 - m depih o 65 meders Tack Zea swa According o some moeni mporis,
and im the Bay covering arees ahowt 1570 meders. ammual Faps whelk caches from Tukey and
M. palloprodacialir is a flier I'n:ni::g ammmal, whach Tl ex coed |’|,.-:l:|:||__}-.:;-" [3L

ngnimp&mmd d:l.nh.u. bacienia ravigos orangos (linnaews, 1T58) is 2 manne
argEnic maber in e water coastal decapod species with a wide dstribution
um:nt'l’md.llL range along the Furopess coast including Black sea.

Rgpara vemora & 3 mavine snail with fast grow lgren shrimp (T crasgon) inhshits mainly sofi
raie and folerane o bow salmiy; high and low Ecitom (sandy, sandy-med and mmddy subsiraial,
temperatures waier pollution and oxygen deficency. esiusrine and marine shalloe amas and mey oocur ai

IS8N- 12227221 £ 114 Oreidins Liniversity Pess

LinathenSoaied
Downioad Dol | 2118 Z11 Pl
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Fat Soluble Vitamins, Cholesterol, and Fatty Acid Composition of
Wild and Farmed Black Mussel (Mytilus galloprovincialis)
Consumed in Bulgaria

Mona Stancheva, Albena Merdzhanova, and Diana A. Dobreva
Department of Chemistry, Medical University of Vama, Vama, Bulgaria

ABSTRACT KE WO RDS
The most commercially important mollusk species from the Bulgarian Black Bk el Mynike

Sea is the black mussel (Mytilus galloprovingalis). There is limited information galloprewincalis; far solulble
about fat soluble vitamins, cholesterol, and fatty acid content of the Bulgarian witaming; faity acids;
Black Sea mussel. The aims of the present study are to determine and compare  cholesteral

the fat soluble vitamin contents as well as relative daily intake of vitamins,

cholesterol, fatty add content, and lipid quality indices (atherogenic, thrombo-

genic) in the wild and farmed black mussels. Fat soluble vitamins and choles-

terol were analyzed simultanecusly using reverse phase high performance

liquid chromatography. The fatty add composition was analyzed by gas
chromatography-mass spectrometry. In both mussels, fat soluble vitamins A

and E were in high amounts, but they were a better source of vitamin D,

Cholesterol contents were 67.54 = 0.50 mg/ 100 g ww [wild) and 4988 £ 0.30

mg/A00 g ww (farmed). The fatty acid distributions of wild and farmed mussels

are: saturated > polyunsaturated > monounsaturated fatty acid. The n3/né and

polyursaturated saturated fatty acid ratios were greater than that recom-

mended by the Food and Agricutture Organization of the United Mations/

World Health Organization [FAQ/WHO). A 100-g edible portion of both mussels

contained from 0252 g (wild) to 0425 g (farmed) of eicosapentaencic acd

(EPA, Z20:5n-3) + docosahexaenoic acd (DHA, 22:6n-3L

Introduction

Mytilus galloprovingalis (Lamark, 1819) is the marine mollusk with the highest escological and
economic importance in the Black Sea ecosystem, induding the Bulgarian marine area. Bivalve
maolluscs, particularly marine mussels such as Mytilus spp., have been used as indicator organisms in
environmental monitoring programs due to their wide distribution, sedentary lifestyle, and tolerance
to a large range of environmental conditions (Petrova and Stoykow, 2011a).

The black mussel (Mytilus galloprovincialis) is the most widespread among all Black Sea mussels
and can be found everywhere in the Black Sca—at a depth of up to 65 m and in the Bay covering
places about 15-20 m (Petrova and Stoykov, 2011h). On the other hand, the colture of marine
organisms in the Black Sea region is a rdatively recent development and not widespread yet.
However, prospects for mussel colture in the Black Sea are quite high due to the favorable salinity,
temperature, topography, food availability, reproductive potential, and sociceconomic conditions in
this arca. M. galloprovindalis is a filter feeding animal that depends upon phytoplankton, organic
detritus, bacteria, and probably dissolved organic matter in the water as sources of food. Mussel
(Mytilus spp.) farming is the most efficient way to convert the organic matter produced by marine
organisms of the first link of the food chain (as phytoplankton) into nutritions human food.

CONTACT Albena Mesizhanova () amerdrhanovaggmaileom () Deparment of Chemistry, Medical University of Vama, 55
Madin Dfinav Str, Varna, Bulgaria
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Comparizon of polvunsaturated fatty acid and fat-soluble
vitamins content of cooked Shad (dlese tmmaculara)

Albena Merdrhanova, Diana. A Dobreva and Lobomir Makedonslo

Dwpartoeant of Cheomstry, Faculty of Pharmacy, Medical Unihmrsity of Varna, Vama, Bulgsia

Mendzhamona, A, Dobrewa, DA, Makedonadd, L. {2016) Comparison of polyunsamrated Sty
acid zod St-wohible vitemyins coztemt of cocked Shad (Aloss feemocuidzss) Joumpal of
Agricobtursl Technobogy 12(6): 1043-1056.

This stedy presents the ewalzation of the afkct of cooking (steaming and grillng) oo lpdds,
Bty acids profile, mmiritional quality mdices (NQT) and £t solble vitazming content of Bladk
Sea shad (Alosa omaculata). The Bligh and Chyer's method was nsed for sotal lipid comient
deernination. The Sty acid msatho] asters weers anahysed by GOMS and &t soluble vitaming -
by BP-HPLC. Tha twe cocking methods increased the lewels of the satorabed fatty acids (SFA]),
wharess milling process decreased moocemsatorated Hity acids (MUFA) quamtity in shad
tissus. Cmwge-3 polynoasumated FAs (p-3 PUFA) kasls sigmificantly decruased aftar both
therzml processes. Steaming doem’t afect the coege-§ (0-F) PUTA - their amounts recxan
almpst wnchanged The vitamin A valne decmases sipmiSicantly afer sicaming, whereas vitamin
I and E remain almest unchanped. Ameng the three Bt solble itamins, the milling proces
affects wgmificantly mamly vitamin A and E. In conclusion - both cocldng methods are mitzhle
for preserving tho 13pid mitrition quality of thad edible tisvee.

Eeywerds: Alosa inweagclai, Fatty acids, Fat soloble vitansins, Grilling Steaming
Introduction

Variows epideniological stadies have demonstrated the key role of fsh
comsunpiicn in prevemfion of coronsry heart diseases (Ens-Ethertonm et al,
2003:; Porcton, 2011). The nuimitonsl benefits of fish consmmpton are mainly
atiribated to the effects of omega-3 Polyunsatwrated Fatty Acids (o-3 PUFAs),
which hswe several potenftial cardio protectve effects alomg with their
anfithrombotic acton. Muamerous studies have explored and sapported the
antiatherogenic, anfithrombotic, and andarrhythonc effects of n-3 PUFAs (Lee
et al, 2004). The second essental mumients of fsh tssme are the fat soluble
vitamins which confrol a diversity of bielogically inportant processes in mman
body. It is well known that the manine fsh fatty acid (FA) composition is
characterized by hizh levels of o-3 PUFA (Eicosspentaenoic acid ERA C20:5
1-3; Diocosabexzenoic acid DHA C22:6 n-3) and vitamin D), confent.

—_—
Comspending aethor: Diana A. Diobreva E-mail addross: didotmssmisgeail com
143
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I1I. [ly6/1MKanum B O'bJIrapCcK U 4y KAeCTPaHHU HAyYHU U3JaHUA

10.

. H. Auapees, A. bbp3es, A. Coy, [I. Xpucrto3ona (Jo6peBa)

BubpanoHHU CIEKTPU U CTPYKTypa Ha HATPHUEB €TUJIKCAHTOT€HAT:
eKCllepUMeHTa/JHU JJaHHU U ab initio usuucieHus

[y 1. Xunengapcku” — HayuHu mpydose — Xumus, 29, 5, 2000. ISSN: 0861-3184

TUIOBAMBCKM YHUBEPCUTET ,[TAMCHMIA XMITEHIAPCKIT - BLIITAPUA
HAYYHM TPYJIOBE, TOM 29, KH. 5, 2000 - XMMUS
UNIVERSITY OF PLOVDIV ,PAISII HILENDARSKI - BULGARIA
SCIENTIFIC WORKS, VOL. 29, BOOK 5, 2000 - CHEMISTRY

BUBPAIIMOHHM CIIEKTPHU U CTPYKTYPA HA HATPUEB
ETWIKCAHTOIEHAT: EKCIIEPUMEHTATHU JTAHHU
W AB INITIO U3HNCIIEHMA

I H Audpece’, A. Brpaea®, A. Coy’, JI. Xpucmeseaa®
*llroeduecku ynuaepcumem, X, Kameopa Anasumuuna xumus
“CSIR, National Metrology Laboratory, PO Box 395, Pretoria 0001, RSA

Abstract

Infrared and Raman spectra of sodium ethyl xanthate (NaEX) and sodium ethyl
xanthate-d, were registered and their bands were tentatively assigned to the correspond-
ing normal vibrations. The calculated vibrational frequencies and intensities by ab initio
3-21G quantum chemical method are in accordance with experimental ones; the vibra-
tional modes of the COCS, molecular fragment are strongly coupled. The theory predicts
correctly the geometry of NaEX. The data obtained can help for elucidation of the struc-
ture of mineral/xanthate surface products,

Boupenenme

Onmuwmusupasemo na $aomauuonsus npouee ¢ uaBsnpegno Bakna sagava,
cmoauwa npeg Memaaypausma, Jlocezawnume uacaegBanuama B masu nacoka ca Guau
chepegomouenu zaaBuo kum usscusBane npupogama ua BaaumogeiicmBuemo Mekgy
koackmopume u munepashama noBopxsocm. 3a ueama ca usnoasyBanu pasauunu
memogu, kamo ocoben unmepec npegemaBasBam BuGpanuonsume cnekmpaanu semogu,
muil kamo me nosBoasBam gupekmuo negecmpykmuBno uacaegBase ua npogykmume,
noaysenu Bupxy noBupxaocmma Ha MuBepasume.

IvpBume uscacgBanua ¢ nomowma ua undpavepBenu (M) cnekmpu na
kcanmozeramu R-O-C(=8)-S-R, koumo ce uanoasyBam kamo kosekmopu npu
baomayuama, ¢a UMaAu 3a yea omuacase Ha uBuuu Ba Basenmuume mpenmenus na
muokapbonusnama v(C=S) u na emepnama v(C-O-C) 2pyna [1]: cvobwaba ce, ue me

39
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. Xpucro3osa ([Jo6pesa), B. /lesnyes, I'. H. AHzpeeB

EJIeKTpOHEH CTPOeX U CTPYKTypa Ha TaBToOMepHUTe popMu Ha 2-(2°,4 -
JUHUTPOOEH3MUJ) NUPUJVH

[y 1. Xunengapcku” — HayuHu mpydose — Xumus, 31,5, 2002. ISSN: 0861-3184

11.

~-BRITAPHA
HAYYHHU TPYOBE, TOM 31, KH. 5, 2002 - XHMHKA
UNIVERSITY OF PLOVDIV “PAISSII HILENDARSKI" - BULGARIE
SCIENTIFIC WORKS, YOL. 31, FASC 5, 2002 - CHEMISTRY

EJJEKTPOHEH CTPOEX U CTPYKTYPA
HA TABTOMEPHUTE ®OPMMH HA

2-(2’ A’-IMHATPOBEH3 W) ITUPHUIHUH
H. Xpucmososa, B. Jeavee, I H. Andpees

1YV "Maucuii Xuaendapcxu”, Xumnuecku ghaxyamem
ya. Hap Acen Xe24, 4000 ITrosous, Bvazapus

Abstract

Two tautomeric forms of 2-(2°,4’-dinitrobenzyl)pyridine (CH, and NH)
and both NH-isomers as well as both NH-conformers have been studied by ab
initio quantum chemical calculations in order to elucidate their structures. The
results from the optimization showed that the CH,-tautomer is more stable than
the most stable NH-tautomer, namely NH-E-II, with ~26 kl.mol"'. The angle
between the o-nitro group and the benzene ring plane of the NH-form is about
30° which means that o-nitro group does not take part in conjugation with the
benzene whiles the p-nitro group does.

Buseaenne
[Ipn obnbuBane HA GACHO-KBLATHTE KpHCTanu Ha 2-(2°,4'-
sunTpobdenswn)nupuans (AHBIT) ¢ snausma ceernnna uni VB abuenue usersT
ce npomenst 65p30 8 cun [1]. [MoaoGha npoMana Ha LUBETA CHEAHHEHHETO THPITH
¥ B PA3TBOP B OPERHUA OT pasTBOpHTENH, CnOpe HAKOH ITHTEPATYPHH AaHHN
Ta3X NPOMAHA HA WBETA CC ABbMKH HA npespsmanero Ha CH -popmarta 8
rasromepuata OH-hopma, Ypes NnpeHOC HA NOABHKHHUA BOAOPOACH ATOM OT
METHIEHOBATA MPYTIa BBPXY HHTPOrPYNATA HA O-MACTO, NOCIEABAHO OT MPEMHHABAHE
HA NPOTOHA KLM A30THHA ATOM OT NHPHARHOBKA npbeTen B NH-(opmara [2-5].
HM3somepuTte 1 KOHQOPMEPHTE HA MOC/ICAHATA ca npeacTapety Ha Pur. 1,
18
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Journal of Molecular Structure, 645, 77-78, 2003. ISSN: 0022-2860
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Vibrational spectra and structure of the photochromic
2-(2' 4'-dinitrobenzyl)pyridine

G.N. Andreev*®, B. Schrader”, D.A. Hristozova®, V.B. Delchev®,
J.S. Petrov®, P. Rademacher”
“Dhepartmenr of Chemiviry, University of Ploveiv, 24 Toar Assen Strees, 2000 Plovdiv, Bulgaria
“irussinoe fiir Physibaliehe wnd Theoret, Chamie, Dnieereitit Exven, D-45]17 Exsen, Germany

“Msiitade of Orpasic Chemintry, Bulgarian Academy of Sclemees, 1113 Sofia, Belyarin
*Psritar [ Organische Chemie, Umiversisdr Exsen, 45117 Exsen, Germany

Received 16 Angust 2002; accepied 11 October 2012

Abstract

The modecular structire af the pale yellow crystals of 2-(2' 4" -dinitrobenzy[jpyridine *CH, form) and its phato induced
“enamine’ NH mubomer (dark blue crystals) have been sndied by means of vibrational spectra and ab initio calcalstions. The
Raman spectrum of the photo-sengitive CH; form was registered by NIR FT-Raman spectroscopy by memns of the N&YAG
lnser a5 an excitation source. Ab initio caleulations have been performed for the CH- and NH tamtomers an the Hartres —Fock
level using a £-21G%* basis gel. The thearetical geometricnl parameters for the isclated 2-{2 4'-dinitrobenzylipyridine
modecule (CH; form) ase close to the liemiure X-tay difftaction data. According to the thecry the dibedral angle betwsen the
benzene and pyridine ring planes in the NH photo induced tautonser is about 46°, the ortho-nitre group is twisted about 25%
towards the benzene ring plane, whercas the pare-nitre group is coplamar to the benzene ring. The assignment of the
fundamental vibration frequencies of both 2-(2 &' <lmstrobenzylpyridine totomers CHs and NH have been performed on
the basis of Raman and infraned spectra and ab initio force fiebd ealeulations, The compuied frequencics are in codecidence with
the reglstered cnes; the mean deviations are between 23,7 and 285 cm ™',

@ 2002 Elsevier Science BV, All rights resered.

Esywords: Vibraliosal spectm; I-(2 & -Dimitrobeszyljpyridine; Photachemisiry; Ab inlibo caleudations; Band assignment

L. Introduction # codor change to deep blue which decays slowly to its
ORZIRAl COLBT DN MME DARE. LRI PRVERRIBIE fBold-
inifuged reagtien wio dineribed fird by Tochitoehiba
bin [1] whe propesed a mechanism involving a proton
trunsfer from the methylens group to the pyridine
nitrogen atom. Later an alternative mechanism was

VNS IPTILI N WA VIIBER AF WINTAVIIAY [IENE the
pale yellow 2.2 4" dinitrobenzyl ipyridine crystal [1]
{or in solution in different solvents [2]) undergoes

® Comespondisg author, Tel: 4 350.33-261-842; fax: + 35933
3R 4G,
E-mai! address; andreev@argonacsd b (0N, Andneevi,

proposcd [2] sasuwimdng o protvn ansfio e e wrifioe
nitre group forming an aci-nitro structure. Crysial-
Iographic and optical spectroscopic investigation of
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V. Delchev, D. Hristozova (Dobreva), A. Terziyski, J. Petrov

Thermodynamic analysis of the stable isomers of Adamantylidene-[1-(2,5-

dimethyl-3-furyl)ethylidene]succinic anhydride: a DFT level study

Bulgarian Chemical Communications, 37, 4, 344-349, 2005. ISSN: 0324-1130

Falparan Cheson! Commumicancas, Folame 17, Nuwber 4 (op. 144 5090 2005

Themodynamic analy=1s of the stable 1somers of Adamantyhidene-[1-(2,5-dunethv]-
-furyljethyhidene]succinic anhydnde: a DFT level study
V. Delchev'®, D. Hristozova', A. Terzyski', I Perov
! Departmen of Chesrisry, Dntwrsiny of Plovay, 4000 Plovdte. Bulgaria
* Irentinate of Crgas Chemtinry, Bulganan Acadewy of Soiemces, 1113 Sofia. Bufgans

Diedicated to the mwemaory of Prof. Bojidar Jordanoy

Razeived Seplembeat 11, 2005

Tha photnisomers of Adsromtydidanc-]1-{2, 5-dmednl-3-foryljedrtidene | mrcinic anhyinds o cmdied ar the
BILYPEI1GE level of theory. It was found o=t that the most sible isomer is E axd the most unstable one — C.

FEleciromic and thermodymamic

w of the mutual inkroomversions of the jwomers revealed that the comversion of

isomer E {colourkess) and Z (colowred) ite © (coboured) is forhidden Howerer, this process can ocoer ender special
conditions (Tradiation, wohoents gte.) as it i shifted towrand the mom stable forms — the E and Zones.

Eey words: Photochromises, Furyiulsides, Themsodmamics, DFT caloalations.

INTRODUCTION
The fulgidss are dervatives of i
alkylidenssuccinic amhydrids,  which  hawe

procounced  photochromsc  properties.  These
conpinds are known since the begirmmg of the
twenfieth cenbary, when Stobbe synthesized a series
af their derivatives [1.1]. When imsdiated
with TWVIS light the fulsids mderpo a peardy

itative conversion o their coleured forms
[3] For exanmle. Adamantylidens[1-{2,5-dimsthyl-

The UWVAWIS imadiation can provoke a
photocyclization of AST). The compound has
shown 3 marked mirease in the quanhim eficsncy
(3025 by photoisomenizton [3, 4] Iheﬁ;]gdes
are imferpsting becasse they are potential marsrials
for reversible eptical information storage mediom
smee they imderzo colour changzes upon imadiation
The irradisted products can easily reven back to the
oripimal struchares and colours either thermally or
photochemicalty [5]. These propertes make the
fulzides sstable also for preparing bolograms [6].

3-furyljetinylidens]succinic anhydnide (called AS70) photochromic lenses. imbegared ﬂPﬂrs. sunlizht
indersoes photochemical omerization accordiny — MEIUAN0L  SeNsOr  profechon [5] and aptical
to Scheme 1: switches [7]
H,
|
HC
HC ' = CH, ¢
D L-‘.r mT
H.C X, e T ]
w H, ki o
i sCD b
Z-AGTO E-A6T0 C-AGTD
Schama 1

* To whin all ookl dookd b s
E-mail vielchevillpe sl ly
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M. CtranueBa, [I. lo6peBa, A. Mepi>kaHoBa, b. 'anyHcka

OnpejgesisiHe Ha BUTaMUH A ¥ BUTaMUH E upes3 BUcOko-epeKTHBHA Te4Ha
xpoMaTtorpadus B puba kas (Neogobius fluviatilis) oT 6'barapckoTo YepHOMOPCKO
Kpanbpexue

[y I1. Xunengapcku” — HayuyHu mpydose - Xumus, A, 36, 5, 45-50, 2008.

ISSN: 0861-3184

IITOB THBCEH YHHBEPCHTET TIAHCHA XHMEHITAPCEH" - BRITAFHA
HAVHHHN TPVOBE, TOM 36, KH 3, 2008 - XITMHA, CE A
PLOVDIV UNIVERSITY PATSIT HILENDARSET - BULGARTA
SCIENTIFIC PAPERS, VOL. 36, BOOK 5, 2008 - CHEMISTEY

OIIPETETAHE HA BHTAMIH A II BHTAMIIHE
YPES BHCOEO-E2EETIHEBHA TEUHA XPOMATOTPASITA
B PHEA KEAA (Neogobius fluviatilis)

OT BBRITAPCREOTO YEPHOAMOPCRED EPAIIEPERIIE

Cmanwese M., Jodpesa T 4., Mepdacanosa 4., Fazvncra E.
Medmmnnern Vanespeumem — Bapua, v7. Mapun Jpuwes N2 35, 3000 Baprna
dignai@m-varna. by

ABSTRACT

This study presents simultanecus defermination of Vitamin A (all-irans retinol)
and Vitamin E {e-focopherol) in dssne samplss from Bulparian Black Sea Coast fish
specias by high-performance liquid chromatosraphy method.

The method was applied fo samples of Black 5Sea goby Sch (MNeogobins
fhrviatiliz) and includes tao stages: extraction of tecopherol and reting] from the Ssh
tissme and subsequent quantitagve HPLC determination. Quantitative determination
of the faf solable vitaming in the hexane exmacts has been done by HPLC with TIV-
detection on FP-column Macleosil (25 cm x 044 cm). The ehifion of tocopherol and
refingl from the chromatoegraphic column was done by mobile phase composed of
100%: methanol at Sow rate 0.9 mlmin Tocopheral was detected at wavelenzth 295
mon aned retinol at 325 o

Mesn concenmation in fresh material were 47.93 pz/100z for Vitamin A and
0.5 mg/'10) g for Vitamin E. Our resnlis are in good apresment with the data from the
literatare for other fch species.

Eeywards: refinol, a-focopherol, blacksee fish species, HPLC

ELIETEHHE
PufaTa & oeHen XPaEETETEE OPOIVET — FOTOTHEE =3 GETTHON, ETmGl H
dhochop. B EeiEpTe TOWTH Cf CRIDEST B DOOSMO EOMHTSCTES SCEHIEATER
OOIHEEHICHTEHN EECOE MacTHR ERcemeEw (-3, o-§ [THBMED. Jpyre messm
EOMIICHENTH E PHOHSTA TRESH (3 ChOI0 BAFIHTE 3§ TORSIIHAT OPTAENIEM MACTHO- H
E0J0-paETECpENME ERTAaMyER A E. 1. B, By, B, Extamms.
Boraves A (all-rans-peTeEoT) EIRTHISS BASEn GvEEInm B opramsaya T
& He0fT0 IR 33 TOITRPEEES Bl HOPMATHOTY IPEHHES, TR E3T0 @ BAFHEA CROTEBXA Hi
45
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M. Stancheva, D. Dobreva, A. Merdzhanova, B. Galunska

Vitamin Content and Fatty Acids Composition of Rainbow trout (Oncorhynchus
mykiss)

PU ,Paisii Hilendarski“, Scientific Papers - Chemistry, A, 37, 5, 117-124, 2010.

ISSN: 0204-5346

IIMOB THRCEH VHHBEPCHTET TIAHCHE SHMEHITAPCEH ™ - BRITAPHA
HAVIHH TPYIOBE, TOM 37, EH. 5, 2010 - XHMHT, CE. A
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VITAMIN CONTENT AND FATTY ACIDS COMPOSITION
OF RAINBOW TROUT (ONCORHINCHUS MIKISS)

Srancheva M., Dobreva D, Merdzhamove 4., Galunska B.
Medical Universuy of Varna, 35 Marin Drinev Sc, 3000 Varna
didobrevaia gmal com

ABSTRACT

The aim of present study 1= to evaliate the composition and the content of Sty
acids (FA) and fat soluble vitamins (A E, i) in the edible gssue of farmed raimboar
trout from the regton of Central Bulzana

All-rane-retinol (vit. A), cholscalcifers] (vit D) and a-tecopherol (vit E) wese
analyzed sinmitaneowsly nsing HPLC system with TV (vitamin A and D) and fluo-
rescence detection (vitamin E). The sampls preparation procedurs inchides sapomifi-
caton and Hguid-liquid exwaction of the unsaponifisble matter. Total lipids were ex-
tracted according fo Bligh and Dwver method. Analysis of faty acid methy]l esters
were performed nsing gz chromatography system with WS detacton.

It was found that the lipid facion comfzing substantis] amounts of pabmitic,
palmuteleic, stearic, linolenic, arachidonic snd docosaheraenpic famy acids and fat-
soluble vitamins, The retingl content in the fech edible tssue of rainbow Tout (On-
coripynchus mylkEss) was 223420 pg100g; cholecalcifera] — 6042020 pe/100z and
ci-tocophenol — 800 1+ 56.0 pz 100z

Linoleic acid (15.81%), docosabexaenoic acid (9.40%) and arachidomic acid
(4.21%) wers the most dominant pohnumsamrated farty acids, abour 33% of toml FA
content. Palmitic acid (12.93%), teiracosanoic acid (3.76%) and oleic acd (3.57%)
were found fo be the dominant of the satorated and vnsatorated FA in rambor mout
filleis.

Egywords: far-colubie vitgming, PUFA, HPLC, GEMS, rour

INTREODUCTION

Fish tissue is a good source of fats, proteins, vitamins and minerals and mpar-
tant componant of balanced diet Omegs-3 and omegz-6 fatty acids (FA), as well as
fat-soluble vitamins are essential compounds of Ssh lipids and exchosively providad
by the dist

Being component of membrane lipids, the essentizl FA: maimtaim the intesTicy,
flexdbility and permeability of membranes, provide subsirate for the biosynthesis of
biolegically active eicosanodds. It has been shown that omega-3 FAs exsm antibyper-
tensive antisrrhythemic, anfidepressive, and immmmomaedulatory effect. Acting as an-

-
i
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16. | vitamins in fish tissue
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D.A. Dobreva, B. Galunska, M. Stancheva
Liquid chromatography method for the simultaneous quantification of fat soluble

Varna Medical University, Scripta Scientifica Medica, 43, 1, 276-279, 2011.

Scripta Scientifica Medica, 2011; wol. 43 (1), pp 33-38
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LIQUID CHROMATOGRAPHY METHOD FOR THE
SIMULTANEOUS QUANTIFICATION OF FAT SOLUBLE VITAMINS
IN FISH TISSUE

Dobreva D., B. Galuu,slml, ML Stancheva

Deparmment of Chemistry, ' Department of Biochemistry, Molecular medicine and Nutrigenomics,
Medical Univerzity of Varma

Eeviewed by: aszoc. prof. L. AMacedonszki

ABSTRACT

The aim of the present stady was to develop simple and accorate small-scale method for simoltaneons deter-
mination of retinol, o -tocopherol, ergocalciferol, and cholecalciferol in edible fish tissoe. Hizgh performance
liquid chromatography was the method of choice simce it provides rapid, sensitive and accarate detection of all
four fat-soluble vitamins and requoire: small amounts of sample. The sample preparation procedure was im-
proved osing single reaction fobe for both hydrolysis and extraction of the analytes. The overall recovery ex-
ceeded T6%0 for retinel and erzocalcifercl, 83% for alpha-tocophercl, and 83% for cholecalciferol. The
methed precision (relative standard deviation) was below 10%0 for all amalytes. The method was verified on
real fish fisswe sample: and the resolts for the tested fat-soluble vitamin contents were in a good agreement

with the data ziven by other anthors.
Key words: fat soluble vitamins, HFLC, fish tissue
INTRODUCTION

Lipids of manne fish species are ich souce of fat sehoble
vitarmns, related 0 & diversity of holomically mportant

dation. Vitamin I (cholecalciferol) and its plant isorer -
termin T (ergocalcifierel) are of vite] importance for rmeuls-
tion of calcom and phosphate homecostasis.

Fat-sahable vitmn: have been detenmined so &, in mamy
different samples, by a vamiety of echmigues. Anons them
the most widely applisd am te chromstographic tech-
miques mainty HPLC, which provides rapid, sensithve and
acoumate rethods for vitsnm detemmnaton and has te ad-
vamtages of sohrent economyy and essy coupling with other
techmiques. It also requuires snall smwoumrs of sanple. Hoaw-
ever, most of the already reported methods messire md-

the determination of St-sobible vitamins inchade TV, 8-
ode amry (11,15) fuorimetric (14,17), and decrochermical
{12}, == well as M5 detection (3,6). Concerming sanple
prEpEration. it is moonmendad o use short tme and genfls
eniraction methods, sometimes in 3 darkened place, smce
these vitmmins are mstable durme commen procedimes.
The s of the present wik was i develop 3 sople, far and
aonmse meshod S Srkmeos desmenation of for fe-sol-
ke Vit reind (A) cholecslisnl (D), apockdin]
(D), e aiphe-ooopbard () i adibie fh e

MATERTATL AND METHODS

Drerrromertartion ad chavicals: A high-performanee Bond
chrommesograph (Themmo Scemific Specira SYSTEM)
equipped with TTVH000 and FL30M) detecions were used
Al solvens wee of HFLC srade Methanol and water was
obeimed by Signe-AldnchTh 154 Suhemmess of vismmie
A D, D, s slphe-tocopham] wee sl of malytics] grade
and voee supplied by Supeloo (Sieme-Aldnch T USA).
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D. A. Dobreva, M. Stancheva, A. Merdzhanova, L. Makedonski
Fatty Acid profile and Vitamin A and E content in Horse mackerel (Trachurus

mediterraneus)
Asian Chemistry Letters, 15,1 and 2,91-100, 2011. ISSNs: 0971-9822

Asie Chemiztey Lofrars Vol 15, Mo 1&2, 2011

Fatty Acid profile and Vitamin A and E content in

Horse mackerel { Trachurns mediterranens)
Dobreva A Thana, Merdrhanoia Albena, Stancheva hona,
Makedonsla Lubomr
Denariment qf Chemistry, Faculty gff Pharmacy, Wedical Unrversiy, 2002
Farna, Bulearia
E-mal: didobravamemal com

The aim of this sdy was fo measure and evalnate of the total bpid, Sty acid
profil and Vitamin A and Vitamin E content of Black Sea borse mackers]l ar
scad (Trachirws mediterouns pontca) catch fomn Bulzanan Black 5ea and
the same fish species from Gresk coast of Meditermanean Sea (Trachurus
meditermmens  mediterranes). The results from smelysis showed that the
sanmple of Black Sea scad (Sprng 08) contam 501 g total lipid per 100 g aw
weizght and 2 40 g total lipid per 100 g raw weight (Aumnm 0F) while Greak
scad present 7.90 g total Lipid per 100 g raw weight (Sprng (890, The fatty acid
composifion was analysed by Gas Chromatograpiy with M5 detector. The level
of total @3 polyonsanmaied fHify aod was higher then the total of
pobnmsanrated fatry acid in the sll anslyzed Black 5ea fich spacies. The
vitamins confent was determinate by HPLC with TV detector. The resulis from
measure show the differences for Vitamin & and E contents between Black Sea
home mackere] and Mediterranean borse mackersl.

1. Introduction

(o the recommendations of the Warld Health Organization (WHO)
and the Food and Agneulhwal Chgamzation (FAQ) it 15 adwizable to
consume annually at least 15-20 kg fish per eapita [1]. In Bulgana, the
Black Sea 15 the mamn resource for fishing. If 15 2 umque semu-closed
basin wath slow water crculation, relatively low sabmity (e.g. conmpared
with the Mediterranean), lugh entroplucation, whatuted by about 140
fish species only 15 of wheh are conmercially mportant
Mediterranean horse mackerel (Trachons meditarranens) mnks second
m the ammusl fish catch According to a ressarch on that catch
(biometic and hological featmes — Geormev, Eolarov, 62; Canns,
Jonesen, T9) it 15 concluded that m the Black Sea (the Marmara Sea as
well) exists a subspecies named Trachwrns meditevaneus ponticus,
Alesv 59 which 15 smaller than the Mediterranean horse mackerel
(Trachuruz mediterranens meditervanens) and mhabats the western and
north-western parts of the Black Sea. The two populations differ m lipad
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M. Stancheva, D. Dobreva, A. Merdzhanova

Fatty acids composition and fat soluble vitamins content of bighead carp
18. | (Aristichthys Nobilis)
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FATTY ACIDS COMPOSITION

AND FAT SOLUELE VITANMINS

CONTENT OF BIGHEAD CARP
(ARISTICHTHYS NOBILIS)

A. Merdzhanova, D. Dobreva, M. Stancheva

Medical University of Varma, 35 Marin Drinev Sc, 2000 Varna
amerdzhanovaimgmail com

ABSTEACT

In the present study fatty acid composihon and fat soluble vitammns
content were analyzed in two season’s samples (spnng and awhumn}
freshwater aghead carp (Adristichiins mobilis).

Analyzs of fatty aced methy]l esters was peformed by gas
chromatography system with MS detechon. Vitamuns A, D, and E were
analvzed sivmltaneonsly using EP-HPLC system The sample preparation
procedure mchides szpomficaton and bogwd-hqwd extrachion of the
unsaponifiable matter

The fatty acd and vitamans confents of the mveshzated fish species
showed sigmficant seasonal changes. The sprng ghead cap charactenzad
with saturated fatty acid (SFA) (37.5%0) and mono unsatwated fatty acids
(MUEFA) (22.1%), and poly unsatwated fatty acids (PUTA) (40.4%:),
meluding essenfial cmega 3 fatty aceds (23.0%). The autumn samples
showed hagher SEA (40.5%%) and MUTFA (34.8%5), and lower PUFA (24.6%2),
due to reduced omega 3 fatty acids (9. 7%).

221
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Retinol, cholecalciferol and alpha-tocopherol contents of Bulgarian Black Sea fish
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Retinol, cholecalciferol and alpha-tocopherol contents of Bulgarian Black Sea
fish species

Mona STANCHEV A, Diana A. DDOBREVA* and Bisira GALUNSEA

Facgly of Phormacy, Medica Unirersity of Varnag, 55 Marin Driney Sie, W02 Vamae, Bulparia

Abstract The aim of the present study is o determine and o compaz the conient of retinal, cholecalciferol and
alpha-tocopherc] in edible txswe of two Black sea fishes - Gasfish {Belone belone) and Turbot (Pretta mavimg).
All-trams-metinel (vitamin A}, cholecalciferal (vilamin Ih) and alpha-tocopheral {vitamin E) were anahyed
simuliame cusly wsing HFLOAUVIFL system (Thermo Scientific Spectra 3YSTEM) equipped with RP anal ytical
calumn. The mobile phass was composed of 97:3 = MeORH,0. Retino] and cholecalciferol were monitoed by
LTV detection at ke = 325 nm and Lee = 265 om, mespectively. Alpha-tocopherol was detected by fluorescence
a1 Jgy=78E nmi and A:x=331 nm. The sumple preparation prooe dure inclodes alkaline saponification, followed by
liquid-liquid extraction. Quantities of all-trans-=tincl and cholecalcifers] wene higher in parfish tissues whilk
alpha-tocopherol content in turbot showed sven times kigher values.

Keywards: revinol, cholecalciferol, alpha-tocopherol, farbol, parfisk, BPLC

L Imtroduction country. Aguaculture prodoction (including fresh
water fish farming and marine farming of fish and
Fish is comsidered ax a waluable source of mussels) accounts approximaiely 138 % of the iotal
essential nuirients - macrpouirients as probeins and fish production [1].
faix, and microooirienis as vikeming and minerals As a5 delickous Black sea fishes Tuorksod | Frafia
and ix an imporiast component of balanoed human maxima) and Garfish (Felone belone) are consumed
diet Fat soluble vitamins ame essntial componenis in significant amounis in Bulgaria
of fish lipids and are exclusively provided by the Garfizh is charscterized with long thin hody and
diet long reedle Hle mowbs. Adult species can mach up
Fat soluble vilamine control a varety of to | min kength and are mastly silver in color with a
binlogically important processs in human body. blue to greem back side and green sheleton. They e
Alltrans metingdl (vitamin A} t2kes place in typical pelagic fishes. The garfishes are cmmpivoocas
photoreception and regulates geoe expression and — they prefer to feed on zooplankion and small fishes
cell division, bome growth, feeth development, [31
mepodoction etc.  Cholecalcferol  (Vikemin D) Some of the Black Sea fish species have
promoies and enhances the shsception and the migrabary charscter (like garfish), others are non-
metzholism of calcium amd phosphomos  Alpha- migratary and they ame subject of pesonial fishing.
tocopherol is vilamin E isomer with the highest Ome of this species is the Black sea turbol Frstia
binlogical activity. [ts main role is as antioxidant, maxima is one of the flatfish species. They are
proecting membrame structures, esential fatty acids, charmcerized with white meat and usually low lipid
and vitemins A4 and C apainst avidation [1]. levels The tarbots live mear the marime floor — in
Fish production in Bulgaria comes mainly from safier botioms of mud and sandy mod They fed

commercial fishing The cabches in the Black Sea widh crustsceans, sguid, and with a variety of small
account about 77.3 % of total fish prodoction for the

ISSN-1123TH & 202 Owidius Univenaty Prs
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Fatty acid and fat seluble vitamins composition of
raw and cooked Black Sea horse mackere]

Albena MERDZHANOVA®, Mona STANCHEVA, Diana A. DOEREVA and Lywbopyir MAEFDONEET

Departmers of Chemisry, Medioel Unnversty of Famg, 55 Morm Danow S, 82002 Fama, Bulgara

Absztract. Tha fat sobshls 1itarsins, 2 wall a5 p3 and o6 fatty acids (FA) e susential comspounds of fish Bpids
and exchisively provided by the diet. Fish i sometiews caten mw, but it i uwseally thermal processed befom
consumption. Temperatars processing of Hih tiswme cohamecs ity taste, inactivates pathogenic micioorzanizens
and increases its shelf Lfe. The fat :-.‘}uhl.-u'.inmi.u. (vitamins A, Dy and E) and fafty acids are considemed to be
:us-:-n]:h'hl-lb:hnnd.itenﬂl.m,g mﬂhu.g_,[m-cm The aim of the prewat stedy was o evalae te offect
of sisamming {10 min at #0°C) and fr:.':l.u.lg {5 mizn on the sach sdde with sunflowsr oil) on ff seloble vimming and
fatty acids composition in Herse mackersl | Traferus mediferranenr) S:h fllets. Vitaesng A, D) and E wers
amahyzed simultaneonsly ning BP-HPLC. Tha faity acid compedition was amabyzed by GC-ME. The amsonntz of
vitamin A {metnel) in cocked S:h Bllets (for both heat teatments) decsased signifcandly, comparsd to their
content in the mw samples. In confmast vitamin Dy {cholecalciferol) contnt affects oply by steaming whils
chamgen oo vitamin E (alpha-tocopherol) was obwsrved solely after frying process. The highest contemt of
mezonnsatemated Sty acids (BMUFA) were chesrred afier steaming, whereas fried samples prevemted kigher
vehies of polyonsaiumaied fatty acids (PUFA) dne fo sigmificest increass in Dnoleic acid (C18:2n6) Dunng
steaming did oot mdecs significest 03 and of PUTA lewals, while frying camsed 2 large rednction of o3 PUFAs.

The ratic of n¥/né was mu.‘i-ld]yletﬂ:mﬁud.sa.mph&t'h.mmm and steansed mackersl In comchnsion the
Black Ssa Horee Mackere] iz a good soemce of vitamin Dy, vitamin E and n¥ PUFAs. Aftor stearing and frying
process thare wure minimnm lossas in the contemts of chalecalcifurnl and alpha-tecopharal, whils retinel was
medoced mearly & half The process of Gying afects most sigmificandly thres fatty acids groups, wheamas afier
sbeaming was observed litts influence on Sty acid: profle.

Kevwords: Trafmeus medvierneness, stsaming, frying, vitamins, Bty acids, kaman bealth

1. Iniroduciien Marine fsh, epecially camivoms, e
chamcterizod by low lewmls of cmega-6 (off) =y

The Black 5ea appears to ba cne of the imsportant acids (limoleic acid LA, C1B:2 nf) and high lavals of
fish boawins mfliencing Eeatly the sconomy of all omaga-3 {p3) PUFA: (sicompentaancic acid EPA

Black Sea coustries. The wmall pelagic species C20:503; docoszhemsncic acid, DEA C22:6m3) m
Hems mackars (Trachnrus meavieraneus, Aleev 59 particalar, which are smextial for the Imean health
which inkabits the westerm and morth-westem parts [2]- Fat sclable witamins are essantal components of
of the Black Ssa [1], & of key impormnce for fih lipids and are sxchisively provided by the dist.
Bulgarian Siberies for economic 2and secial measons Vitapxins A and E act as paberal antioxidamts in the
(num=ber of fiharmen neolved) and as livelihood living organizms. All-tans-retimol & very Importst
seppart Sor popelxion This camivers species for the wisual syitms in meeon; a]:p]n—h:\-mphm’nl
repreemts abomt 50%: of the Bulgarian smoemer {alpha-TF) is wignificant for the nomea] reproducton

pelagic catches, and 2 considerable percantage of tha and mwcle dewlopment 2md cholecalciferal
Black Sea tofal catches and plays an imvportant mols promote:  and  enkonces the absosption  and
to provide essential moirients for the populaton. metabolise of alctam and phosphoms. It is well-

EEN-1H3-T2] © 2013 Chadms University Prass
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EFFECT OF FROZEN STORAGE ON FAT SOLUBLE
VITAMINS CONTENT IN FISH FILLETS

Diana A. Dobreva, Albena Merdzhanova, Mona Stancheva

Department of Chemistry, Medical University of Varna

ABSTRACT

Fat-soluble vitamins content (all-trans-retinol, alpha-tocopheral and cholecalciferol) inm edible tisswe of Blse-
fish { Pomatomas saltatrix), a typical Black sea pelagic fish, and in Rainbow trout (Oncorhynchus mykiss), a
typical farmed freshwater fish, were determined and compared on raw state and after frozen storage.

The sample preparation procedure includes saponificalion and consequent extraciion of fat-soluble vita-
mins with n-hexane. The extract was dried ander nitrogen flow and redissalved in methamol. HPLC analby-
sis of methanolic samples was performed on 0052 Hypersil (250x4,6, Sum) column with a mobile phase of
methanol:waler = 97:3. The guantification of fai-soluble vitamins was by the method of standard addition.
Betimel and cholecalcferol were monitored by UY detection and alpha-tocopherol was detected by fwores-
CERLCE,

The retinol and chelecalciferal contents in fresh edible tissue of Bladk sea Bluefish (38.5+2.4 pp 100y 'ww
and 11.2£1.2 pp.100g 'ww, respectively) were close to values in the freshwater fish Rainbow trout (58.9:2.6
pe.l00g ww and 14.92 1.1 pploog'ww, respectively). Alpha-tecopherol content was several fold higher in
Rainbow trowt (164894688 pp100g 'ww) than in Black sea Blsefish (427.01£37.1 pg. 100 'ww).

Long period of storape affected mosily retinol and alpha-tocophersd contents in two fish species. While
chilecalciferal content remained almost unchanped.
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INTRODUCTION and also for reproduction. It takes place in phobore-

Fish tisswe fats are rich source of fat soluble vits-
mins and both saturated and unssturated ity aclds.
Fat soluble vitamins are essentlal nutrients control-
ling a diversity of biobogically imporiant processes In
human body. All-trans-retinol {witamin A) 15 a fat-
soluble unsaturated isoprenodd necessary for growth,
differentiation and maintenance of epithelial tssues,
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ception and regulates gene expression and cell divi-
slon, bone growth, teeth development etc (1070 Chaole-
calciferd (vitamin [0,) plays cructzl role for the devel-
opment, growth, and matntenance of a healthy skel-
elon from birth untt] death. Its major function 1s ko
maintaln calcium homeostasts (6). Alpha-tocophenol
{vitamin E} i an Important antioxidant which pro-
tects against Iipld perceddation (which could contrib-
ule to cell membrane weakness), and essentblal fatty
aclds and vitamins A from oxidation (2).

Muoreover the fat soluble vitamins are consid-
ered to be espedally susceptible to oxdation. Freez-
ing is one of the ezslest and most preferred method
of preserving foods. Frogen foods retain their origl-
izl flavor, color and more of thetr nuetrients. But thelr

final quality 15 highly dependent on primary condl-
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Alpha-tocopherol and ergocalciferol contents of some macroalgae from
Bulgarian Black Sea coast

Weszling PANAYOTOVA*, Mona STANCHEYA® and Diana DOBREWYA*

2 Depariment of Chemigry, Medical Universiny of Varng, 55 Marin Drinoy 5o Varna, Balparia

Abstract The aim of the present study was to determine and compare o-tocopherol and ergocalciferol content in
four macroalgse from Bulgarian Black sea coast. Uva rigide, Cladophora vagabenda, Cysoseirg barbarng and
Cysroseirg crinfg were used for evalpation of comesponding fat soluble vitamins content The sample
preparation procedure includes alkaline saponification, followed by liquid-liguid extraction. Ergocalciferol
{vitamin D) and o-tocopherol (vitamin E) were anatymed simultaneousty wsing HPLC/UY/FL system (Thermoe
Scientific Spectra SYSTEM) equipped with RP analytical colomn The mobile phase was composed of 973 =
MeOH: H:0. Ergocalciferol was monitored by UY detection at dmax = 265nm, while a-tocopherol was deectad
by fluorescence at hex=288nm and jem=332nm. Alpha-tocopherol content in algal tissmes ranged from
Le8+) 3mg/100z dw. in Cladophora vagabunda to 20013201.08mg 100z dw in Cvmoseira barboa
Ergocalciferol was detecied only in Litvg rigids samples.

Keywords: macroalgae, ergocalciferol o-tocopherol, HPLC

L. Introduction diseases (f-carotens), or reducing the risk of cancer
{vitamins E and C, caroienoids) [2]. Vitamin E is

Seaweeds belong to a group of plants known as onz of the most important fat-soluble vitamins with
algze, They are classified xs Rhodophyts (red algae), a strong antioxidant activity. Its special function is
Phazophyta (brown alpae) or Chlorophyta (zreen lipid protection from peroxidation. It exists in eight

algae) depending on their pigments and chemical forms: @ B ¥, Giocopherols and @ B, 7 O
composition. Like other plants, seawesds contain tocotrienols. The o-forms showed the highest

varous inorganic and organic substances which can anticidant effect [3). Further, the commection of
benefit human health. Algss have been wsed since vitamin E and decrease of bood pressue was
ancient times a5 food, fodder, fertiler and as sowrce reporied [4]

of medicine. Mowadays seaweeds nepresent an Algal products have been used in food, cosmetic
inexhaustible source of the raw materials used in and pharmaceutical indusiries. An expanding market

pharmaceutical, food industries, medicine  and for these products is a fact and is facing a new
cosmetics. They am mutritionally valusble as fresh o challenge of growing algae on a large scale withowt
dried vegetables, or as ingredients in a wide variety harming any further the marine emnvironment
of pepared foods. In particular, seaweeds comtain Rulgarian Black Sea coast is rich in al gardi
significant quantitees of protein, lipids, minerals and M‘;m,‘. nmd algal ;ﬂm::mn;, mﬂn;ﬁ l?:aaweeﬁ
vitamins [1]. . L= -
) ) {Cymoseirg crinfia and Cysosera barbarg) and

Seaweeds a3 gmﬂmdmwfaher-qﬂ_], green meaweeds (Uba rigids and Cladophora
BZ, I!_li_, Ci a_mi ’r.gt—m]ub_h ‘F‘TEWE."E ‘T“h"'.mm'“ vagabunds) ae widespread along the coastal ama
‘:wifm;ﬁ“;ﬁtmnh?;ﬁ;ﬂmﬂmnDEE Jhmt: Seaweads are still under-utilized in Bulgaria because
Sponifiabl s i muny alge. Sepvesd VIBmID: e Twas eperied it Black Sea U 7,
ae important not only due to their biochemic ; :
functions and antiexidant activity but alse doe 1o and Cystoseira spp. extracts have antioxidative and
other health hemefits such as decreasing bood antibacterial activities [5.67].
pressure (viamin ), prevention of cardiovascular
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ABSTRACT

Fal salible vitamins are essemtial mutrients in important bMological processes in the human body. Vitamin
D, lcholecakcferol) promodes and enhances the absorption and metabolizm of calcum and phosphorus in
ouir bioedy. Mowadays there 15 a plethora of evidence suggesting that, in addition to its important role in maln-
talning bone health, vitamin D s involved in the amelloration of cell ageing and prevention of cardiovasoa-
lar diszases, diabetes, Immine dysfunctions and seme camcers. This article presents Information abowt vi-
tamin I, contents In @ broad range of fish species available on Bulgarian local fish markets. The alm is o in-
Crease Comsamers’ awareness and encodrage them to eat fish.

Eeywords: Bulgarian fisk, cholecalciferol, fish zsue, health, RDP

INTRODUCTION
VEamin [ (chalecalciferal) is synthestzed by

Itving cells in the skin or Ingested by consumption
of high-fat animal Hssues {1&). The human organlsm
produces ® endogenously by means of sunlight irra-
diation (4,13}

The biclogically active form of vitamin D, (asa
hormone in the human body) 1s 1, 25-difrpdroxyiat-
ad form fcalcitrial). The hormonal functions of vita-
min 1, inclsde regulation of bone and musde health
{skeletal and heart), the immune system, regulation
of Insulin and glucose levels, calclum and phospho-
rus metabollsm. It Increases the sbsorption and de-
pasition of caldum In the bones, helps convert in-
ofganlc phospharus to organdc, simulates bone
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growth, prevents muscle cramps and bone fractires
(5.13.23.78)

Sufficlent amounts of viiamin D, in the body
hawe 2 proven effect against the development of var-
tous disezses andior disorders. A number of studies
have demonstrated the beneficlal effsct of choleacal-
clferal supplementation In the prevention of cardio-
vascular disezses, high blood pressure, diabetes type
I and 11, osteoparosls, midtiple sclercets (11,12,13,28).
Much discussad 1s the role of vitamin [ In the pre-
vention of cancer (4,28}

Recommendations on the average datly intake
of vitamins have been approved and tmplemented
by hiezalthcare onganications in many countries, They
gimed at specific groups of individuals - by 2ge and
gender: infants and children (dvided inte subgroups
gocording to age - months and years), adolescents,
dults (three subgroups - women, men and over 65
years old), pregnant women and lactating women (2,
21).

It was found that people Iving in warm arezs
with more sunlight during the year do not nesd addi-
tiomal vitamin [ supplementation. According to Ho-
liket al.. 1580, the required daily intakeof vitamin [,
can be obtzined by 30 min daily exposure to sunkight

449
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Seasonal changes in fatty acid composition and fat soluble vitamins content of grass carp and
common carp

D. Dobreva®, A. Merdzhanova, L. Makedonski, M. Stancheva

Department of Chemistry, Faculty of Pharmacy, Medical University, 55 Marin Drinov, 9000 Varna, Bulgaria

Abstract. The aim of the present study s o evaluate the seasonal changes in total lipids and fatty acid (FA) composition, and fat soluble vitamins (A, D, E)
contentinthe edible tissue of two freshwater fish species —grass carp and common carp. The FAand vitamins contents ofthe investigated fish species showed
significant seasonal changes. All spring samples were charactenized by lower saturated fatty acid (SFA) levels (fom 35.9% to 36.0%) and higher
polyunsaturated fatty acids (PUFA) from 14.6% up to 30. 1%), including the essential omega 3 PUFA compared fo the autumn specimens. The autumn camp
andgrasscarp showed significant decrease ofthe monounsaturated fattya oids (MUFA) levels. Al autumn sample s showed lower PUFA (from 13.3% to 30.0%)
values, due to reduction of linoleic acid (C 18:2 n6) levels in carp and grass carp. PUFA/SFA and n-3/n-6 ratios decreased in all fish species in the autumn
season. The fat soluble vitamins content ofthe analyzed species in the two seasons were in the ranges: from 8.56+0.68g/100g to 24.44+5.8 pg.100g" wet
weight {ww) for all-transetinal: from 5.41+0.33 pg.100g ww to 30.87+5.1 pg. 100g ww cholecalciferal and from 1051.8438.470 g 100g ww to 3133.14
57.8g. 100g ‘wwa-ocopherol, respedtively. Allanalyzed cyprinid species in both seasons are good sourmes of fat soluble vitamins and PUFAs, which makes
them a desirable part of the human diet.

Keywords: common camp, grasscarp, fattyadds, fat soluble vitamins, seasonalchanges

Introduction (Cyprinus carpio) and the grass carp (Ctenopharyngodon idella) are
highly bred members of this family in freshwater farms and dam
lakes in our country (NAFA, 2007). The commen carp is omnivore
fish, which is tolerant to large variations of guality of ambient
conditions. This species is not susceptible todisease and is tolerant
to handling. Grass carp use the natural food in fish ponds very well
and their percentage ranges from 20-30% compared to carp. This

Fishes are regarded as important natural food sources of
various beneficial components such as omega-3 (n-3) fatty acid (FA)
and fat soluble vitamins, which are necessary for a healthy diet. The
nutritional benefits of fish consumption are mainly atiributed to the
effects of n-3 polyunsaturated fatty acids (PUFA) (Kris-Etherton et . \ ) X
al, 2003). Numerous studies have explored and supported the herbivors fish expllmt meemloglcallpntﬂntllalﬂflfish ponds very well
antiatherogenic, antithrombotic, and antiarrhythmic effects of these and make production more economical (Clrkmﬂc etal., 2012). Afew
PUFAs (Lee et al. 2006). PUFA can affect platelet function by studies have examined the factors influencing FA and fat soluble
interacting with membrane proteins, but their effect depends on the r_mb-nl:s oontelntszgll :ci:ultTu;']ed ﬁarpl Sﬁmlﬁ m',“,m'c fet al',’ ?;?1‘?;
FA chain length and the degree of saturation. Individual saturated juboevic ¢ al., ). The chemical composition of cyprinids is

: . e ite wel known mainly due to the importance of this species in
fatty acids (SFA) such as lauric (C12:0), myristc (C14:0) and ¥ . :
palmitic (C16:0) increase LDL cholesterol and platelet aggregation s_or_neA(EentrfL _a_n_d_ _E_aftx?m‘L EJu_rLo_pea_n oEu_n_trles“ ???plt?_ _th?
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QUALITY EVALUATION OF DIETARY LIPID OF CHANNEL CATFISH
HCTALURUS PUNCTATUS) FROM BULGARIA

A MERDZHANOVA, D. DOBREVA and M. STANCHEVA
Department of Chemistry, Medical University, BG — 902 Fama Bulgaria

Abstract

MERDZHANOWVA, A, D. DOBREVA and M. STANCHEVA, 2015, Quality evaluation of dietary lipid of charmel
catfish (ferafurus prnctatus) from Bulgaria, Sulg. J. Agric. Sci, Supplement 1, 21:

Fish lipids are imporant components of diet due to theirsignificance as encroy, essential fatty acids and fatzoluble vitamins
sourees. Mo data is available on fatty acid (FA) composition and fat soluble vimmins content of freshwater channel catfish from
Bulgarian fish market. The objectives of the present work were to investigate the total lipid coment, FA profile, lipid quality
indices {atherogenic, thrombogenic], fat soluble vitamins (A, Eand D) as well as relative daily intake of vitamins of Channel
catfish {Terafwrus punctates). The potential nutritional and medicinal value of FA compositon and vitamins conbent 1o oo nswm-
ers were evaluated. The FA composition was analyzed by GC-MS. Fat soluble vitamins wene analyzed smultaneously using
RP-HPLC. The FA distribution of catfish is: SFA=MUFA=PUEA. The n3/né and PUFA/SFA ratios were greater than the rec-
ommen ded by FAQWHO. A portion of 100 g contained 0.245 g o fEPA+DHA n-3 PUFA . Catfish tissue presented significant
amounts of vitamin E (1374521581 pg 1007 ww), followed by vitamin A (362+0.7 pg. 1007 ww) and D, {17. 740 7 pg. 1007
ww ), This species is excellent source of fat zoluble vitamins, especially for vitamin D), — one survey provides more than 300%
of the RDT established in Bulgaria This shedy provides specific nutritional information with respect & the consumption of
channel catfish for nutrient balance as foodstuff. Since fish tissue i a valuable source of essential nuirients, a detailed analysis
for evahsation the nutrient composition and content on fish lipids is necded.

Key words: channel catfish, fatty acids, lipid quality indices, vitamin E, vitamin A, vitamin [,

Abbreviations: F4 — fatty acid; GC-MS —gas chromatography with mass detector; RP-HPLC —reveme phase — high
pressure ligquid chromatography,; SFA— Saturated fatty acids; MUFA — monoumnsaturated fatty acid; PUFA — poly-
unsatrated fatty acid,; n-3 FUFA — omega-3 polyunsatrated fatty acid; n-6 PUFA — omega-6 pobunsatumted fatty
acid; EPA — etcosapentaenoic fatty acid, n-3 PUFA ; DHA - docosashexaenoic fatty acid, n-3 PUFA; RDI - recom-
mendad daily intake

ITntroduction of these PUFAz (Lee et al., 2006). PUFS can affect platelet

function by interacting with membrane proteins, but their of-

Fishes are regarded as important natural food spurces of
various beneficial components such as omega-3 (n-3) FA and
fat soluble vitaming, which are nocessary for a healty diet.
The nutritional benefits of fish consumption are mainly at-
tributed o the effects of n-3 PUFAs (Kris-Etherion ot al.,
2003). Numerous studies have explomed and supported the
anftiatherogenic, antitrombotic, and antiarfhythmic effocs

foct depends on the FA chain length and the degroe of sam-
ration. Individwal saturaied faity acids (SFA) such as lauric
{C12:00, myristic {(C140) and palmitic {(C16:0) increase
LDL cholesterol and platelet aggregation (Kris-Etheron et
al., 2003; Lec etal., 2006). Several studies have shown that
freshowater fishes have a high capacity for transformation
of C18 essential fatty acids (EFA) as 18:3 n-3 (alfa-linoleic
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The impact of Different Cooking Methods on Fat Soluble Vitamins" Content and
Fany Acid Composition of the Black Sea Shad (4dlesa mmmaculang)
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After steaming aad grillng the shad showed inagrficesr beser of viaawir [ and' E comeenss, wistle renmol
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The oily fisk am a rich source of hiclegically application for bemeam bealth MMomeorvar thee
aciive substances, such a fat solble vitming (4, O putmiants are comidersd to ke sspecially susceptible
mmmmmmmmum to codation during cooking processes such x
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sicompentwncic acid (EPA) and docowbsmsmesr  oddmmwus speciss which inhabits the Black Zea

acid (DHA) are identified as the most Lkely actve  Whils Sr spawning migates to the Danube Fiver

romtiteants [2]. [14]. It is an economically aporiast speciss - object
The comsumption of raw B flkts & owery OF comumercial Sihing

limited in Belgeria amd the Wostorn sociaty. Toe 2im of the present study was to evalate the
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Nutritional evaluation of aquaculture mussels (M. galloprovincialis)
from the Black Sea, Bulgaria

Albena MERDZHANOVA®, Diana A. DOBREVA and Stanislava GEORGIEVA

Department of Chemistry, Medical University of Varna, 55 Marin Drinov Sir., Varna, Bulgaria

Abstract. In recent years black mussels are one of the most commercially important species from the Bulganan
Black Sea. The manne mollusks are valuable healthy food, low 1n calones and fats and high in protemns. They are
a major dietary source of fat soluble pigments - astaxanthin, carotenoids and polyunsaturated fatty acids (PUFA).
To our knowledge the information about the nutritional quality of mussels from the Bulgarian Black Sea waters.
based on chemical composition, fat soluble pigments. cholestercl and PUFA content 1s very limited. The aim of
the present study 1s to deternune and compare protein, lipid. carbohydrate and energy values, fat soluble pigmenis,
cholesterol and fatty acid composition in farmed mussels (Mytilus galloprovincialis) from the Bulgarian northern
and southern parts of the Black Sea coast. The mussel samples were analyzed for lipids (Bligh & Dyer method).
crude proteins (Kjeldahl method), carbohydrates and moistures according to the AOAC (1990) methods. Fatty
acids were analyzed by the GC-MS system. Fat soluble pigments and cholesterol were analyzed simultaneously
by the RP-HPLC system. Lipid and protein content were found to be higher in mussels from the northern region.
In accordance with the Commission Regulation (EC) No. 116/2010 all analyzed mussel samples can be classified
as high in protein and low in fats and carbohydrates. The amount of cholesterol, contained in all mussel populations
1s significantly low, while the omega-3 (n-3) 1s significantly higher than the omega-6 PUFA_ A portion of 100 g
edible tissue provides 0300 g more of the required amount of eicosapentaenoic acid (20:5) and docosahexaenoic
acid (22:6) n-3 PUFA according to EFSA (2012). It can be concluded that the studied mussel aquaculture in the
Black Sea 1s beneficial food for the human health and 1t 1s advisable to be part of a proper or a preventive diet of
Bulganan consumers.

Eeywords: black mussels, astaxanthin, n-3 PUFA energy value.

Moreover, the mmussels contam higher omega-3

1. Introduction Polyunsaturated Fatty Acids (n-3 PUFAs) with

Bivalve mollusks like Myiilus galloprovincialis, several potential cardio protective effects and
(Lamark, 1819) constitute a highly nutritive seafood antithrombotic action. Carotenoids possess high
of increasing demand on international markets. antioxidant potential and some studies report their use
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Simultaneous HPLC determination of fat soluble vitamins, carotenoids and
cholesterol in seaweed and mussel tissue
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The aim of the present smdy was to develop simple method for simultaneous determination of fat soluble vitamins
(all-mams retinol, cholecalciferol, ergocalciferol and a-tocopherol), carotenoids (f-carotene snd astaxanthing and
cholesterol in seaweeds and mmssel dssue Feversed-phaze high performance lignid chromatography system combine
with T and fluorescent detection was the method characterized with rapid, sensitive snd accurate detection of all
components. Exmaction procedure requires small amonnts of sample The sample preparatdon included saponification
and liguid-liguid extraction of the analytes. The method precision (relatve standard deviation) was below 10%: for all
analytes. The method shows good lineariny of all investizated components and analysis gme — 32 min. The method was
applied om real seaweed and musse] tissue samples and the results for the tested fat soluble analyte contents were in a

zood agreement with the data given by other suthors.

Eey wards: all-trans rennol, calclferel, a-rocopherol, astamuanthin, cholesterol

INTRODUCTION

Many studies suggest that marine mollusks and
edible seawseds are valuzble healthy food, low in
calories and fats, and high in proteins and bioactive
compounds [1, 2]. Seaweeds also have been used as
permanent source of the raw materials used
pharmacentical, food mdusties, medicine and
cosmeties, as fodder and fertthzer [3]. Mollusks and
different seaweeds are among=t the most mmportant
dietary souwrces of fat soluble vitamans — A, D and
E. They are alse rich in carotencads, which act as
antiomdants [4, 5]. Cwverall mollosk producton in
Bulgarna relies on two souwrces — commercial fishing
(for mmssel and sea snall Rapama) and manne
aquaculture (consists of mussel only) [6].

Lipid content of different manne alzae 15 only 1-
5% of dry matter and exhilits an interestng
pobyunsaturated fatty acid composition (partcularly
w-3 and w-8) [7]. Seaweed and molhisks tissue 1= 2
zood source of some water- (B, Bz, Bia and C) and
fat soluble (B-carotene with +vitamuin A actvity,

witanuns, carotenoids and cholestercl content of
Black mmssel and different algae from Black Sea1s
scarce. The aim of the present work was to develop
a simple and accurate method for simultanecus
determunation of seven fat soluble biologically
actve components: all-trans-retinol (vifamun A),
cholecaleiferol  (vitamum D), ergocaleiferol
(vitapun D), a-tocopherol (vitanun E), B-carotene,
astaxanthin and cholesteral in matrices from ammal
and plant ongin.
EXPERIMENTAL

Instrumentation and chemicals

The chromatographic analy=is was performed on
HPIC system (Thermeo Scienhific  Spectra
SYSTEM) equpped with UWV2000 and FL3000
detectors. All solvents were of HPFLC grade
specification, obtained by Sigma-AldnchTM, USA.
Substances of all-frans-retinol, ergocaleifercl,
cholecaleiferal, o-tocopherol, B-carotens.,
astaxanthm, cholestero]l and L-ascorbic acid were
all with analviical standard specifications and were
supplied by Supelee (Sizma-Aldnch TR, USA).
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This smdy compares the fat soluble components in the nmscle and edible skin parts of farmed rainbow tmout
(Omcoripmchus mykizs W) fillets, sampled at two growth stages, from fish markets from Buolzaria. Insufficient
information is available about the differential fat soluble pizments, chelesterel, vitamins and fatry acid compositions of
rainbow trout fillets when eating them with or without the skin left on. Vitamins 4 D) and E, f-carotene and cholesterol
ware analyzed sinmltansgosly using HPLC system with UV and FL detection (vitamins A and E). Total lipids were
exiracted accordmg to Blizh and Diyer method. Analysis of fatty acid methyl esters (FAME) were perform by GC/AMS.
The average lipid content, the cholesterol and vitamin E amounts and the sanurated fatty acids were significantly higher
in the skin than in the mmscle, whereas the proportion of vitamin A and Dy, eicosapentsencic acid (C2005 @-3) and
docosahexsencic acid (C22:6 @-3) were hizher in the mmscle.

Eey words: Oncorfgnchus mykiss, vitamms, caretenotds, cholesteral, PUFA

INTRODUCTION

It 15 well-known that fish consumpton has
mutitionzl and hezlth benefits m humans. Eambow
trout (Oncorlnmchus mykizs W) 15 one of the most
consumed fish species mm Bulgama and also of
inferest to aquaculhuore because of the rapd growth
rate and excellent numbonal quabies of the
meat [1]. MNutrihonal quality of fish depends
especially on tissue hpd composition meluding fat
soluble vitamans, fatty acids, cholesterol and
B-carotene. In the scientthe literatwre, chemmeal
compeositton of fish 15 wwvestigated from dufferent
point: of view. Recently a special mterest in fish
lipid composition has mnsen because of its
advantageous effects of buman health which
depend on its fatty acid (FA) and fat soluble
vitamins content. Moreover, the ophmal quanhhes
of polyunsaturated FA/satwrated FA, w-3/w-6 FA
ratios are considered as mmformative mdices for
mutmtonal quality. Comparative mwveshigatons on
farmed rambow trout lipids, FA, fat soluble
vitamins content and cholesterol from Twkey were
performed by Harliogln A (2012} [Z]. Previous
studies [3, 4] have reported datz on the proxumate
and fatty acid composibon of rambow frout.
Despite these facts, available information about the

cholestero]l and fatty acid profile of rambow trout
filets and skin. This 1s the first study on f-carotene,
cholesternl, +vitamin: and FA composibon of
farmed rainbow trout filets and skin m Bulgana.
The presented results will be wuseful when
determuning what differences might exist m nutrent
mgestion, depending on whether a rammbow trout
fillet 15 consumed with or without the skin.
EXPERIMENTAL
Sample collection

Samples of rainbow trout were purchased from
Vama fish market dunng March 2015, Fish was
raised m two fish farms (Plovdrv region, Hvoina
village and Despat Dam Lzke) and fed on
were divided in two groups (with three specimens
m each group): group I (Rambow trout I} —
weighmg 300 - 400 g; zroup II (Fambow trout IT} —
weighmg 700 - 900 z. Each specimen was filleted,
mmscle fissue was separated from the skin. Two
medimm samples were prepared.

Fitamins, pigments and cholasterol analysiz

Saponification and extraction: Two skin and

two muscle tissue samples were homogenized and
used for evalustom of  all-trans-retinol,
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LIPIDS OF BLACK SEA ALGAE: UNVEILING

THEIR POTENTIAL FOR PHARMACEUTICAL

AND COSMETIC APPLICATIONS

Veselina Panayotova', Albena Merzdhanova', Diana A. Dobreva', Magdalen
Zlatanov?, Lubomir Makedonski'
1) Department af Chemistry, Facully of Pharmacy, Medical University of Varna,

Bulgaria,

2) Department of Chemical Technology, Faculity of Chemistry, Plovdiv Univer-
sity, Plovdiv, Bulgaria

ABSTRACT

Background: Bulgarian Black Sea coast is rich in
algae, regarding biomass and algal biodiversity. The red
algae Gelidium crinale (Rhodophyta) and brown algae
Cystoseira barbata (Phaeophytes) are among the most
abundant species along the Bulgarian Black Sea shore. Yet
information about their lipid composition is limited.

Purpose: Present study was conducted to investigate
biologically active substances in two underexplored sea-
weed lipids. Total lipids, total phospholipids, fat soluble
vitamins and carotenoids were analysed. In addition, the
specific distribution of fatty acids group among the total
lipids and total phospholipids were elucidated.

Material/Methods: The saponifiable lipid fraction
was derivatized into fatty acid methyl esters (FAMEs) and
analysed by gas chromatography-mass spectrometry (GC-
MS) to identify and quantify the fatty acids. The fat solu-
ble non-saponifiable lipids were identified by high-pres-
sure liquid chromatography coupled with UV /Vis and fluo-
rescence detectors (HPLC-UV-FL).

Results: Results showed that Rhodophyta and
Phaeophytes have high concentrations of polyunsaturated
fatty acids (PUFA), particularly from the n-3 series, thereby
being a good source of these compounds. They presented
a “healthy™ n-6/n-2 ratio. Both seaweed species showed
considerably high amounts of a-tocopherol, B-carotene and
astaxanthin.

Conclusions: The study reveals that lipids from
Black Sea algae have a high potential as natural sources
of biologically active ingredients. They are balanced source
of fatty acids and contained beneficial antioxidants, such
as o-tocopherol, B-carotene and astaxanthin.

Kevwords: Cvstoseira barbata. Gelidium crinale.

of bipactive natural products which may have a significant
role in health promotion, mainly in diseases prevention and
treatment. Moreover, seaweeds have been used since ancient
times as food, sources of medicine, but despite their abun-
dance, nowadays they are poorly exploited. This article fo-
cuses on the Black Sea red and brown algae species lipid
composition. Algal total lipid content is usually low, but
they contain a high proportion of polyunsaturated fatty ac-
ids (PUFA) combined with other interesting secondary
metabolites as vitamins, pigments, proteins etc. PUFA are
of the utmost importance for human metabolism. Besides
their structural role, they possess other beneficial effects,
like antioxidant activities, prevention of cardiac diseases,
inhibition of tumour progression, anti-inflammatory, e,
Such properties are indicative of the potential of PUFA for
nutraceutical and pharmaceutical purposes [1]. Algal lipids
are a good source of vitamins, important not only due to
their biochemical functions and antioxidant activity but
also due to other health benefits [2]. The main source for
long-chain PUFA is fish oil. Bearing in mind that fish is a
declining resource and that there is an increasing commer-
cial interest in such faity acids (FA), an alternative source
must be found [3]. Bulgarian Black Sea coast is rich in al-
gae, regarding algal biodiversity and biomass, vet infor-
mation about fat soluble vitamins and carotenoid content
and FA composition of native species is still limited.
Moreover, the lack of studies of the bioavailability of al-
gal lipids currently limits their nutritional evaluation and
assessments of possibility for pharmaceutical and cosmetic
applications in Bulgaria. The objective of this study was
to provide knowledge on the composition and reveal the
potential of two seaweed species — Gelidium crinale
(Rhodophyta) and Cystoseira barbata (Phasophytes) from
the Black Sea as alternative sowrces of the functional in-
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Abstract: This article presents information about omega-3 (n-3) and omega-6 (n-6) polyunsaturated
Jatty acid (PUFA) contents in a broad range of commercially important fish species available on
Bulgarian fish markets. The aim is fo raise consumers’ awareness and encourage them to eat fish.
Fish species firom the Black Sea coast have relatively high proportion of n-3 PUFAs, of which more
than 80% is by EPA (eicosapentaencic acid, C 20:5 n-3) and DHA {docesahexaensic acid, C 22:6 n-
3). Extensive epidemiological studies show that fish consumption iz inversely associated with the
incidence of cardiovascular diseases (CTD), stroke and the fimctioning of the brain. About 0.5 g of
omega-3 (EPA=DHA) a day or two servings of oily fish a week are required fo reduce the visk of
death firom CVD. PUFAs needs should be safisfied not only with food additives but with fish lipids
containing food.

Key words: omega-3, omega-6, Black Sea fish, health benefits
Intreduction

The optimal fatty acid (FA) composition of a diet is an important factor in disease prevention and
health promotion. The FAQ/WHO [7] conclude that “Adequate amounts of dietary fat are essential for
health In addition to their contnbution to meeting energy needs. intake of dietary fat nmst be
sufficient to meet the requirements for essential fatty acids™ It is well kmown that fish lipids are one of
the best sowrces of cmega-3 (n-3) long-chain polvunsaturated fatty acids (LCPUFA). Thus, a more
frequent conswmption of fish 15 recomumended. Fish is fradihonally viewed as a key element of a
healthy balanced diet. National dietary recommendations, and those relating to the Mediterranean diet,
inclhede advice on regular fish consnmption. In Bulgaria, this advice is included in Food-based Dietary
Guidelines for Adults in Bulgaria [8]. Fish consumption in different countries varies widely with
Japan, Sweden Norway and Denmark: (55-85 g daily) having the highest. moderate in Greece, France,
Great Britain (30-25 g/day) and low (below 20 g daily) in Romania, Hungary and many others. The
negative trend in recent 2-3 decades in Bulzania is towards a decrease in fish consumption from 12-14
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Seasonal changes in fatty acid
composition and alpha-tocopherol
content in Cystoseira barbata
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Absiract

ITeTra B3 HACTOENOTO OpOYVEERHE & 03 C& OPOYTIST CE30HENTE ODOMEHH E
ChIBPEAENSTO B3 050 TR, MaCTEOESNC & THENNY CLOTAE B CRISPESHNETd Ha
TUECGHEpOT E E3fEERTE Bagopacml Cystosera barbata. MacTEoERr S THEERET CRCTIE
H CEIEPEAHENETO Hi BERTAMEH E NoXaassT IHIHTEEN OPOMEHE E B30 TSTBISERTE
cezoEm [IpomeTsmTe OpofE C8 MIPAETEDEEQAST ¢ OO0-BHCOEHN ENEFISCTER
EICHTEHH MACTER R amrE (HME — o1 62% 83 70%) B MOS0HEES CHTEHN MACTHE
ecemEEs (WHWME — 8% g0 13%) B 00-ERcED CRIRPEAHRE HA I TRHEHA HTEHN
wacTER ERcemeEs (TIHAE ot 20%; ma 16%: or obmeme macTes emcemeen). [To-
ErcEnRTe EoaETecTes [THWME ce I=mesT MEEsEe HI IESETEIH0TY HAMATEEIHS HI
mEEetoeara (C18:20~6) B aparmrososara ERcemeER (C2004n-8) mpe: npomeTTa
CRIRpESHNET0 Hi TONDDEpO] HAMATIED IHITETEIHO E OPOISTHEN CR30H
ChOTEETHD 0T 7.2 30 4.7 mz p-1 momn

Eaywords: Cysrozeira barbata, Black Sea, fany acids, a-tocopharo!

Introduction

Algae have besn wsed since ancient times as food fodder, fertlizer and as source
of medicine. Their lipid fraction exhibits an interesting FUFA composition par-
ticularly omega 3 (p-3) and omega § (p-4§) ackds. Thess fatty acids play an mpor-
tamt role in the prevention of cardio vasoular diseases, osteoarthritis and diabetes.
Seswesds are a good source of vitamins, especizlly a-tocopherol. Alzas and their
exiracts aTe of Mmisrest n Ccosmefics as components of sun lotions and as regener-
ating and ang-wrinkle products.
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Comparison of fatty acids, cholesterol, fat soluble vitamins and carotenoids
content of skin and edible tissue of farmed African catfish (Clarias
gariepinus, Burchell 1822)

Albena MERDZHANOVA." Diana A. DOBREVA, and Veselina PANAYOTOVA

Department of Chemistry, Medical University of Varna, Varna, 9002, Bulgaria

Abstract. African catfish (Clarias gariepinus) 1s new species for the Bulgarian market. It 15 a valuable source of
biologically active components that play an important role m human diet. but there 1s lack of information for the
quality of 1ts dietary lipids. This study focuses on the assessment of skin and edible tissue lipid quality of farmed
Afrnican catfish based on lipid content and detailed fatty acids, fat-soluble vitamuns. cholesterol and carotenoids
composition. Fatty acid composition was determined by gas chromatography with mass spectrometer (GC/MS)
after lipid extraction. Vitamins A. D; and E. beta-carotene, astaxantlin and cholesterol were analyzed
simultaneously using high performance liquid chromatography (HPLC) with ultraviolet and fluorescence
detectors. Lipids, cholesterol. astaxanthin and monounsaturated fatty acids (MUFA) were sigmficantly higher in
skin, whereas vitamin A and E. polyunsaturated fatty acids (PUFA) were higher in muscle tissue. Vitamin D;
showed comparable amounts in both tissues. Eicosapentaenoic acid (C20:5n3) and docosahexaenoic acid
(C22:6n3) which are important indicators for fish lipids quality presented significantly high amounts. A portion of
100 g filet without skin contains approximately 600 mg. Results confirmed that African catfish meat — with or
without the slan, can be valuable and preferable source of biclogically active lipids.

Eeywords: African catfish, fatty acids, vitamins, cholesterol, carotenoids

1. Introduction gariepinus, Burchell, 1822) as interesting species

According to FAO [1] and FAO-FISHSTAT [2] more 1_.=.'ith lagh potential for fish farmli.ng [5]. Although the

than 40 % of consumed fish come from farming. importance of the."'? Species. .9]]137 ]ir_mtgd
Many studies are focused on the importance of fish as mvestigations on nutfmona_l composition on Silurid

i : e species as channel catfish were carried out [6].
protemn source but also discuss its importance as Until now. there is no information concerni
valuable source of essential long chain fatty acids, fat fatty acid (F A:) commposition. cholesterol. fat solublf
soluble vitamins and pigments [3]. In addition, the - P s .

. vitamins and carotenoids m African catfish skin and
benefits of fish consumption for vulnerable groups . . !
= ﬂ“'l(-'f“]f‘ ﬁ'nrn R'I'I1 oarman ﬂ‘nfl'f" at.‘mlnh]r—- im T"]"'IFl
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Albena Merdzhanova'®, Diana Atanasova Dobreva', Veselina Panayotova'
'Department of Chemistry, Faculty of Pharmacy, Medical University of Vama,
848 “Tsar Osvoboditel™ Blvd,, Vama, Bulgaria
* Comresponding author’s E-mail: 3 merdrhanovajimsmail com

Abstract

The aim of the present study was to defermine and compare the seasonal changes in proximate compasition, fatty
acid proffle and fat soluble vitamins confent in spring and auiumn sprat (Sprattus sprafius) from the Bulparian
Black Sea waters. Crude protem was m the range 16,10 — I7.15%, far content was from 4.20 fo 8 65g/100g wer
waight (w.ow, ). The firiy acid (FA4) and vitamin's contents showed significant seasonal changes. The sprmg sprat
was shovwed lower saturated faity acid (SF4, 11.7%), higher mone unsaturated fary acids (MUFA4, 34.7%) and
insignjficantly lower polyunsaturated firtfy acids (PUFA, 33.6%) compared fo the autumn samples. In both seasons
omaga-3 (n-3) PUFA levels were higher than omesa-4 (n-G) PUFA and presented over than 0% af total PUFAs.
Different amounts of alpha-tocopherel were found @ both seasoms — 7012 ug/l00g ww (spring). The higher
amownts gf all-rrans retingl (1423 pe/100 g ww) and cholecalcjferal (11.9 pe/d00 g wwl ware found in spring
samples. Repardless of the observed seazonal changes in proximate and F4 compasition, jizt soluble vitaming and n-
3 PUFA contenis sprat species caught from the Bulgarian part qf Black Sea are axcellent sources af the analysed
componenis and can be recommended for healify humemn dier.

Key words: procimate composition, fat soluble vitamins, lnman health Spratius spratis
1. INTRODUCTION

The quality of fish tissue is finction of their body compositions and energy values, which vary
among different seasons and species. Determination of proximate composition as protein
carbohydrates, lipids, and moisture contents 1s often necessary to ensure that fish tissues have a
good nuintion quality and that they meet the requirements of food regulations and commercial
specifications (FAQ, 2010). In recent years a number of mvestigators have assessed proximate
composition of fish species as shad, horse mackerel garfish and goby from Southeast and
Northwest part of the Black Sea (Gunmer et al, 1998; Boran and Karacam_ 2011). However
studies of seasonal changes in fat soluble vitamins contents and fatty acid profile of cne of the
most commercially important species as sprat from the Bulgarian part of Black Sea are lacking.
Dunng the last 20 years, the sprat species (Spratius spraffus L) has been most abundant and
main subject of perennial fish caught in the Westemn Black Sea and for Bulganan local fish
markets. Sprat is domestic (non-migrated) species. It forms big schools and undertakes seasonal
movements between foraging (inshore) and spawning (open sea) areas (NAFA. 2007: Tserkova,
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ABCTPAKT

ITpes mocaemmeTe rOIHHE SH&THTENHO HAPACTBA HETEpECAa KbM HICTEeOBAHETO Ha
XHMHIHHA CBbCTAE HA TLTHBH DACTEHHA, oco0eHC Ha CHILPWAHHETO HM Ha GHOJOTEMHO
AKTHBHH CBEIHHEHHH ¢ Ie9e0HO-OPOTEETHBEH NOTEHIHAT. |aKHBA PacTeHHA TPATHIHOHHD
ce HIMOMIBAT KAKTO B eBpONeHCKATA, TAka H B a3HATCEATA EYITYPH, 3a MogoOpiBaHe Ha
APOMATA H BEYCA, KAKTO H 34 oforaTiBaNe HA XPARHTeNHATa CTOHHOCT HA ACTHATA. SITHBETE
PACTeHHA C2 EOHCYMHPAT KAKTO B CYPOBO CBCTOMHHE KATO CANATH, D0o0abEH, IOMIPABEH,
TaPHHTYP, TAKa H CIe] TEpMEHTHA 00padoTa.

Basma xapakTepHCTHEA Ha IOHBHHTe PacTeHHA € TOMAMOTO pasHooOpasHe Ha
eCTeCTBEHH OHOOOTHYHO AKTHEHH BEIeCTEA - BEIWYHTEIHC (IEBOHOHIH H (eHoIHE
FHCETHHH, AHTONHAHHEH H Op., KEOHTO C2 ChIBDUEST B JHCTATA HIH IPVIH TeXHH TACTH.
INemmeroneTe ca romaMa rpyla BTOPHYIHE pacTHTETHE MeTaboasTa. Hafi-gecto cpemammTe
(eHCTHH cCheIHHEHHY B PAcTHTETHATA XPaHa ca eH0IHETe KECETHEH H (IaB0HOHTHTE.

Hapectro 2, 9e npHeMa Ha eH0IHE CheTHHEHHT BIHAE IOSHTHBHO BBPXY T0BEIIKOTO
3gpape. 1asH IPyOa BellecTBa cé XAPAKTEPHIHPAT ¢ JOKASAHH NPOTHECBBIMATHTEIHH,
OPCTHBOATEPTHYIHH H OPOTHBCBHPYCHH CBOHCTBA, EAKTC H ¢ NOTEHIHAT 33 OpPeBeHIHA Ha
HAKOH CBPIETHO-CHICEH 3200IIBAHET, XHIePTOHHA, THA0T B Ap. TesH cBoHCTBA cé TRIDEAT
Ha Is0HHATA POIE HA GeHOIHETE CheIHHeHHN - EATC AHTHOKCHIAHTH H KaT0 CYyGCTpaTH.

B brarapss EMa cpapHETSTHO MATEC H CTpaHHYeHA HEQOPMAIHE 33 ChCTABA Ha
momHGeHOIHE EHCEIHHH H (WIABOHCHIOH B EINHEH pacTeEHA. Pasmmpasame cofxsara Ha
mogefHa HEQopMamHEs OH OpelocTABEIC BRIMOEHOCT 33 HEGODMEpaH H3Gop XpaHa, oT
CTpaHa Ha KOHCYMATOpa, EAKTO H VOOTpeOara HM BbE dapuammrra (pEToTepan:s, mtedefma
KOIMETHER), BRTIUBARE B Nede(HH XPaHHTEIHH De#HMH — EaTo XPaEHTeNHH Jo0assH H
HOMIOHEHTH Ha (VHEIHOHAINE XP4HH H Ip.

Emeomopr mywmu: §eHoInE KHCeIEEH, $UABOHOHIE, (VEKIHOHATHE XPAaHH
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37.

M. Stancheva, D.A. Dobreva, R. Stancheva and V. Panayotova

Fat soluble vitamins, carotenoids and cholesterol content of wild and farmed black

mussel (Mytilus galloprovincialis)
Donostia-San Sebastian, Spain, Aquaculture Europe 2014

Aquaculture Europe 2014, Donostia—San Sebastian, Spain

FAT SOLUBLE VITAMINS, CAROTENOIDS AND CHOLESTEROL
CONTENT OF WILD AND TFARMED BLACKE MUSSEL  (Mytlus

galloprovincializ)
M. Stancheva, D A. Dobreva, B. Stancheva and V. Panayotova

Medical University of Vama, Depariment of Chemistry, Faoulry of Phamacy, 55 Marin Drinov
5t., 9000 Vama (Bulgaria). E-mail: didobreva@zmail com

Introduction

Many studies suggest that manne molluses are valuable hezalth food, low 1in calones and
fats, and hugh i protems and bicactive compounds (Borodma and Soldatowv, 2010;
De=mica et al., 2011). They are one of the most important dietary sources of fat solubls
vitamuns A, Dy and E. Musszels are also nich on carotencids, which act as anhoxidants
(Orban et al., 2002; Lorenz, 2010). The production of mollusks in Bulgana relies on 2
mazin sources — commercial fishing (mussel and sea snail Rapana) and marine
aquaculture, which consists enly of mmssels (NSP, 2007). Black mussel 15 one of the
most commercially important species from Bulganan Black Sea. There 15 hmuted
information in the scientific hterature about fat scluble vitamuins, carotencids and
cholesterol content of Black Sea Black mussel.

The aims of the present work are to determune and compare fat soluble vitamans,
astaxanthin beta-carotene and cholestercl m wild and farmed Black Sea Black mussel
(Mytilus galloprovincializ).

MMaterial: and methods

MMussel samples were purchased from different mussel farms and Varna local fish market
during autumn 2013, The edible tissue of four farmed and one wild mussel, were used
for evaluation the witamins A, D and E, astaxanthin, beta-carotene and cholesterol
contents. An aliguot of the homegemized sample (1.000=0.005 2) was weighed mto a
glass tube with a serew cap and 1% of methanolic L-ascorbie acid and 0.53M methanolic
potassium byvdroxide were added. Six parallel samples of edible fissus were prepared and
subjected to sapenification at 30°C for 30 min. The components of interast were
extracted with n-hexane:dichloromethane = 2:1 solution. The extract was evaporated
under nitrogen and dry residue was dissolved in methanol:dichloromethane and injected
(20u]) 1inte the hgmd chromatography system.
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38.

S. Vutov, A. Merdzhanova, D. A. Dobreva, M. Stancheva

Fatty acid compositions and fat soluble vitamin's of marine and freshwater
aqacultured fish species

Rotterdam, Netherlands, Aquaculture Europe 2015

Agquaculture Europe 2015, October 20-23, Rotterdam

FATTY ACID COMPOSITIONS AND FAT SOLUBLE VITAMIN'S OF
MARINE AND FEESHWATER AQUACTULTURE FISH SPECIES

5. Vutov, A. Merdzhanova, D. A. Dobreva, M. Stancheva
Medical University of Vama, Depariment of Chemistry, Faculry of Phanmacy, 55 Marin Drinov
5t., 9000 Varna (Bulgaria). E-mail: didebrevaidzmail com;

Introduction

The worldwide decline of ocean fishenies stocks has provided impetus for raped growth
iz fish and shellfish farming. Aquaculture has been the world's quickly developing sector
of food production branch. Farming fish cwrently accounts for over one-quarter of all
fish directly consumed by humans (FAO, 2014). Many studies suggest that fish are
valuable health food, hugh in proteins, bicactve compounds and beneficial fats. Farmung
of fish helps to control both - the nuintion duality and their safety as a food (NOAA
Fizheries, 2011}, The some of freshwater fish species, which have been an object of
breeding m Bulgara are warm water Chaonel catfish (Jeralurus pametams) and cold-
water FRammbow trout (Onecorlpmchus mykizs) (Hadpmkolova, 2010). The manne
aguaculture consists mamly from mussels and Bamramundi (Lates calearifer) (feed
outside the Black Sea) (NSP, 2007).The other aguacultured marme fish, available on
Bulganan markets, are Gilthead seabream (Sparus awrara) and Ewropean sea bass
(Dicenmrarchus labrax). These fish are some of the most commercially impeortant species
from Bulgaria. There 15 lmited information in the scientific hiterature about fat soluble
vitaman's and fatty acids composifion m edible tissue of listed above species. The aims
of the present study are to determine and to compare total hpids, fatty acids composthon
and fat soluble vitamun A, Dy and E, in traditionally consumed farmed marine and
freshwater fish.

Mhaterials and methods

Fish samples were pwrchased from different farms and Vama local fish markets. The
edible tissue of three marnne and two freshwater fish, were used for evaluation the
vitamuns & D; and E contents, total lipids and fatty acid compesihions.

Farnty acids (F4) analyzis: Portions of homogenate (5.000=0.001 g) were extracted in
tnplicate according to Bligh & Dhver (1959). Total lipid content of edible tssue was
determuned gravimetrically after extraction and evaporafion. The portion of chloroform
fraction was methvlated by base-catalvzed transmethylation (2M EOH in methanol) and
n-hexane (EM IS0 5509: 2000}, The fatty acids methyl esters were analyzed by GC-MMS.
Fitamin ‘s analvsis: An aliquot of the homogemzed sample (1.000=0.005 g} was weighed
and 1% of methanolic L-ascorbic acid and 1.0M methanolic EOH were added. The

cammlas mrara cuhiactad fe camemificston 3f 207 far M omin Tha anabvter mars
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Chapter 9

Assessment of Proximate and Bioactive Lipid
Composition of Black Sea Mussels (M. galloprovincialis)

from Bulgaria

Albena Merdzhanova, Diana A. Dobreva and
Veselina Panayotova

Additional information is available at the end of the chapter

http://dx doi.erg/ 10.5772/intechopen.7 1909

Abstract

Farmed marine mussels from genera Mytfilus are important for the human diet by providing
high levels of proteins, cmega-3 polyunsaturated fatty adds (PUFAs), fat soluble vitamins
and carbohydrates. Recently, black mussels are commerdally important spedes from the
Bulgarian Black Sea. The aim of this study was to assess the seasonal changes in proximate
composition and to focus on the lipid bicactive components such as fatty acids, cholesterol,
fat-soluble vitamins (A, E and D), and carotencids (astaxanthin, beta-carotene) in farmed
mussels (M. galloprovinciais) from the northern part of the Bulgarian Black Sea coast. All
analyzed samples presented high protein and low lipid content. The fatty acids (FA) pro-
file was characterized by the highest amount of PUFA, as 22:6 omega-3 (n-3) dominated,
regardless of the seasons. In all seasons, the content of n-3 was significantly higher than the
omega-6 FUFA. The amounts of cholesterel were in the range 62.3 (surmmer ) to 78 (auhumn)
mg 100" g ww. The highest amounts of vitamin D, (3.1 pug 1007 g ww), vitamin E (2525 ug
1007 g ww), astaxanthin (0470 mg 1007 g ww), and beta-carotene (0.445 mg 1007 g wiwr)
were found in the summer season. The studied mussel aquaculbure from Bulgaria presented
a high beneficial potential in all seasons in terms of human health protection.

Keywords: M. galloprovmcialis, astaxanthin, chelesterol, fat soluble vitamins, seasonal
changes, omega-3FUFA

1. Introduction
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V. Y4ye6HO noMara’jio

39.

Y4ye6HO noMaraJjio 3a ynpakHeHus 1o AHaJIMTU4YHA XuMHus, 2012
aBTOPCKHU K0JIeKTUB: Aol. M. CTaHueBa, IJ1. ac. [l. lo6peBa, 1. ac. Ct. eopruesa

METHITHHCEH YHHEEPCHTET - BAPHA

KATEJPA ITO XTINMHA

YUEBHO ITOMATI ' A1O

JAVIIPARHEHHA ITO AHATHTHYHA XHMHA

Ha Marnctep dapyanesTn

012r.
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VaefE0TO moMATAT0 & BEAMECcaEs of o, MMoxa CTAHTEES, EOETO T2Te NSEIHEETE

o0 AHATHTEEHS XHMET H3 CTYIEHTHTE OT CITEMEATHMCT .@m H OT T3 ac.

I Dofpesa ® ro ac. Cr TeoprEess, EoETO EOIST VIODEEHESHSTA IO

T CITHEITHEATS.

MPOTPAMA 3A VIIPAAHEHHA 11O

AHATHTHYHA XHMHA 3A CIIENHATHOCT

"MATHCTBP @APMANEBT"

ICEMECTEP

YopazBeame

TEMA

IIpa=Hua 33 pAGOTA B MHWHIECES T3500AT0PHE. J[350PATOPER ChIUEE H
TECOEE & AATHTHTHATY KHWET. PasTeope. KoHIeSTpATES 53 Pa3TRODETE

IIpousHTH EOEDSETANES

MooapEn EOSNEETPAEE Ed pRITs0epE. KavecTeerE aEamHI. KidecTeeER
PEEIEE H CHCTEMES %00 H2 ERTHOEETS 07 ThPER AEATHTHEED [PV

HopManE] S0ane=STHANNE 51 PAITE00E. Kie(TREEN PSAEITHE 53 EATEOHHTE
0T BTOPA H TPST2 AEATHTESEE TPVIH.

EIMeCTEAEE DEIENHEE H2 EITHORHTE 0T YSTHELTA H ISTA AEATHTHIEE [PYIH
EATHOEE. 3AT24H 0T S0HIESTATES 51 PAITEOQHTE

EoHTpon=ED BBpYY EOENEETPAITHET BN [AITEADE.
EIeCTEEE IHATES E2 ESE0H AHHOEE C GENIOTHIED IHT9eERS. ARATHI 5
EOEEDEMEETE.

IIpoTomere=a Teopes. Bogopeges nora3aren (pH), MeT0IHE 30 0OpedeTEEe.
Eygepem partaops. Gyiepsa xpema, pH = Gygepa

FoHTpon=a 343742 BEpYY EIZeCTESH AEATHS Ha KATEOHH H AEEQSH,
BOTOP0IEE OOEASNTET, METOOH 30 OUPEIETiEeR B GVSSpHH PAITE0DE.

Fone==cTeed agatEs. D5eMes 1HATES — CTAEIAPTHE PASTEOPE, HEIHEITOPMH,
Eimoreane. KHeREEr-0CE0SRE 06eNes IHATES. TETPYEATEE EEES
THTPYEAES HA CHEEE EHCSMHEE H 0CE0EE.

EEremDEo-0CH0E2H 05eMeE AHATHI. THIPYEAIHH EPHER. TETPYBA=E: Ha
CI26H ODOTORHTE B D0IENprTOHHE EECATHHH.

10

EosmmercoseTpH=er ofered axanms. Onpegenase 53 Ca B Mz sarmosm =
TeRHE pazTEope. [[pHI0Ees:e B2 EOMITEEC0METHETY” MIpelaTms
TEEPIOCT HA 3033, OOPSTSIEse Ha EATNEESH HOEH B PasTRop X2 Ca-CmokemaT
H HA MATEEINSEE HOHH B pAITROP Ha Me-acmaprar

11

OEECTHT=N= PRTVEIECHEE TPoUecH. JEHCIETRTH-PeTVEIHOESH (5EMeE

aEATHI. [TepsasTannseTpeT. DEpeleTiEe DOENRETPAITHET] A OECAT0ED
EHCETHEN H (RIBDEIHHNE B2 BOIIPOIEE OROECET B De[aIpoL.

KD!B.TFIIEI. 3193 BEPEY OSMEE KOTEYSCTERCE AHATES.

OeEcTHTeTEe-peTvEnEoes obanan AEaTiI. HoToseTps - onpedesame
EOMHHUECTEOTE EA EHTAMES  BEB SAMATEETHIE Ipemapartd. KonEaecteesn
OTpeTSTEHE B3 DIEIE0EL.

¥racues ofeMeH 2HATHI. KRCeIHEE0-0CHOEED TETPVEAHE B HRSOIHA Cpela.

THIPYEAES & (P03 OT MeTa=oT. (JIpedars EOEneETPAIHT 2 GEI08ED
EHCETHER.

[E¥]

ra. ac. 4. Aobpesa, ax
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¥opasEesEATS €3 00 1 yoelEE TACL
IICEMECTEP
YopasEeEne TEMA

1 MeTooE 32 npedomaIroToasa. Paigeniie B EOEDEETPHDARE.
EcTpesmEcs=D oTIIE=s B JoEazease ma P m Ca
HactpyMesTaTEE MeToIHE. EZsETposENMEYEE MeTOIH 13 AHATHS.

2 TloreeneoxerpEs. Onpegensse 53 pk, H2 0OTHA EECATHES D0 METOIA EA
T TESIHIM STREYHOTY TETPYEISE

1 TloreEmEexetprs. [locTpogBaHe Ha THTPYBATEA EPHE EA docdopea
EHCRTEH.
CIOTeEH ((EETPATHH) MeToIE. CasxTpodoToaeTpEL. Cinpenengse

4 EOEISHTPAMHATA H2 CATHIHTO0E EHCSTHER 00 METOA Ha CTAETAPTHATA
mpasa.

5 CoeETprSIToMeTPETHD H0TEYETREED OOPATSIIHE H2 BHTIMEE B -

& CORETpOSUTOMETPREHG ONPEIRIEES 52 AKPHOIISHE H MeTHIEH0B0 CHERD
B 0fI] paITEap.

- EonnxEHys BEpHY MeToIH 33 OpeGoII0 AToTORE, I TEHITHOM eTPHT B

’ CIEETPMOTOMETIES

5 Xposatorpahes BETos:e wposaTorpadee. [IpHENED 52 X0I0HHS,
XAPTHEEEA H TEEE0CTOHNR XpoMATorpadeEs

L T'az0za xposaTorpad e - OpEEHT 22 MeTeda. [IpEmkesme

10 BeEcozoe{eXTERHD TEUEN XPOMATITPARES — OPEEITHT Ha METOJA.
TlpEToxesme:

1 BETX metod 33 ROTEYS(TEEED OOPRISTE: CRIEPEIENST) Ha EodeEE B
[ATHEE OpOGE.

12 AToMHO-6C0PEIEIEED CIEETpoMeTpHE. [[PHEIED 52 MeToIa B
TPHINESHNE — DOCSIISHHE EA AHATHTHYED TAE0paTopES

13 EoHTpomEr BEpEY PoMATOIPRSEHE METOIH

14 0EpaSoTE Ha SECTISPHMeETATHHTS DIV ITATE.

15 Koxrpon sauscteoTo 53 anans:a. Bamnarpase g2 weton. IIpEemmm 2a
IJoEpara TaG0paTOREA IPAETHE

YOpaxEeEEATA ¢4 D0 ! y220EE TaC4.
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V1. U30panu pe3omera oT HayuYHu popymu

The 1st International Vitamin Conference

19-22 May 2010, Copenhagen, Denmark

1. Mona Stancheva, Diana Dobreva, Albena Merdzhanova, Bistra Galunska, , The
Effect of Storage and Processing on Fat Soluble Vitamin Content in Bulgarian

Freshwater and Black Sea Fishes"”

- THE FIRST INTERNATIONAL VITAM I N e AT

Poster session 3G
Abstract no.: 96

Title:
The effect of storage and processing on Fat-soluble vitamin content in Bulgarian Freshwater and Black Sea
fishes

Name:
Mona Stancheva

Organisation and address:

Medical university

Chemistry

55 Marin Drinov street, 9002, Varna, Bulgaria

Co-authors:
Dobreva, D., Galunska B., Makedonski L.

Abstract text:

Fishes are e good source of fat soluble vitamins necessary for healthy diet. The contents of retinol, alpha-
tocopherol, ergoferol, and cholecalciferol (vitamins A, E, D2 and D3) in two of most commonly eaten species
of fish in Bulgaria were determined and compared. Fat-soluble vitamin contents in Bluefish (Pomatomus
saltatrix), a typical Black sea pelagic fish, and in Brown trout (Salmo trutta fario), a typical Balkan freshwater
fish, were analyzed in fresh, frozen and boiled edible fish tissue samples. The sample preparation procedure
includes saponification and consequent extraction of fat-soluble vitamines with n-hexane. The extract was
dried under nitogen flow and redissolved in methanol. HPLC analysis of methanolic samples was performed
on ODS2 Hypersil (250x4,6, 5um) column with a mobile phase of methanol:water = 97:3. The quantification
of fat-soluble vitamins was by the method of standard addition. The retinol content in the fresh edible tissue
of Black sea Bluefish (26.0+2.0 ug/100g) was almost the same as in the Balkan freshwater fish Brown trout
(22.3+2.0 ug/100g). Cholecalciferol (vitamin D3) content was higher in Black sea Bluefish (8.6+1.0 ué/1009)
than in Brown trout (6.0+0.29 pg/100g) which was higher in alpha-tocopherol (809.1+56.0). In both fishes,
the content of vitamin D2 was under the detection limit of the method. Surprisingly after steaming (15 min. at
80-850C) there were almost no losses in the content of all fat-soluble vitamins per 100g raw tissue. Key
words: fat-soluble vitamins, Bulgarian Black see and freshwater fishes.
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27/400. Innovation in Food for Optimal Nutniton
Vitamins A, D3 and E content of eight
marine and freshwater fish species

M. Stanchevs; D. Dobreva, B. Galunska
Yama. Bulgatia.

Introduction: Fuhes are o good source of fat soluble vitamins,
They sre essential nutrients controlling a divenisy of biologically Im-
portant processes in human body. Retinol takes place in photorecep-
tion, regulutes gene expression and cell peoliferation, bone growth,
reproduction ete. The biologically active isomer of vitzmin E - alpha-
xopheral acty as an sdamt [ by ned
lipoproteins from oxidation.

Objectives: The aims of the presest study were decermined and

pared of retinol, cholecalciferol and alpha-tocopherol is
eight of most commonly esten species of fish in Bulgaria. For evalus-
thon the fat soluble vitumins consent in the edible tissue were used four
asarine - Atlantic boaito (Sarda sarda), grey mullet (Mugil cephalus),
Turbol (Psetta maxima), Garfisk (Belonz belone)) and four freshwater
Bulganan fuh specics — wild Catfish (Silurus glanis), Compeon curp
(Cyprinus carpho), hreeding (Rainbow trout (Oncorhynchus mykiss)
andd Common carp (Cyprinis carpio).

Method/Design: All-tmns-retinol (vitamin A), cholecalciferc]
(vitamin D3) aad alfs-tecopheral (viamin E) were aratyzed simuita-
teously ising MPLC with UV and detection. Retinol and
chokecalciferol were monitored by UV detection. Alpha-tocopherol
was detected by fluorescence detection

The sumple preparation procedure includes xaponification and
liquid-liguid e jon of the fiabbe matter with n-hexan,

Results: The fat soluble vitamins content In the fresh edible
fish tissue of analyzed species are in the mnges: for all-rans-retinol
from 37,523 3ug/100g 10 2.740. 24/ 1 00; cholecaleiferol - 9.3820.5
g/ 100g - 1120 1 pg/100g and alfa-tocopherol - 28366456 0ug/ 1 00g

121.3 2 7.8 pg/1 00g.

Condusé Bocultc xh

§ that most fish species were charae-
terized by good fat soluble vitamin contents,

Key Words: Keywords: Viumin A, Vitamin D3, Vitamis E, Hple
Uv/FL, Fish Spocies2740). Nutrition and Healthy Lifestyle

27/404, Innovation In Food for Optimal Nutrition
Improvement of intracellular glutathione
content in baker's yeast for nutraceutical
application

A Musatt'; M. Rotlin; M. Manzon?
'PhD student. University of Milan, ltaly; *Senior Resear-

chet. University of Milan, ltaly; *Assocate Professar.
University of Milan. Italy,

Introduction: Glutathione (GSH) is the most abundant non-
protesn thiol compousd widely present in living arganisms where

it plays a pivotal le n ioreduction, protection sgamst oxidative
stress, and In Setoxificatios of toxic bolites. These ch istics
make this active tripeptide of interest in the food additive industry and
sports nutrition. 1t is synthesized intracellularly by the comsecutive
action of g-glutamyleysteine synth feedbingk inhibited by GSH,
arad GSH synthetuse,

Objectivess The reseirch was simed ot improving intraceliulas
GSH concentration in semples of baker's yeast (Sacchiromyces cere-
visioe), by investigating th influence of snina ucids concentration on
GSH yield, applying a post-fesmentutive procedure.

Method/Design: Trials were performed suspending celis (5%
dw) in a b 1 ining the chy smino acids al
different concentration, ZlUCose s encrgy source, #nd ammonium
and mignesium salts, A Face Centered Central Composite Design
(FOUD) was applied, with 4 variables (cysieine-A, glycine-B, serine-
C, ghutantic acid-D) testod af two Jovels (0-4 /L) with two replicates.
for » total of 30 trials. GSH was cvaluated by HPLC at 24 bvincubation
after cell permeabiiization, and results aanlyzed employing the De-
sign Expent softwore.

Results: By applying a power trnstormation (lambda «1.6),
the equaticn model was found significant (R2 09851, predicted R2
0,0599), nrd A, B.C, D, AC, BC, A2 and D2 were the significant mo-
del terms. Cysieine confirms to be a crucial clement, to be set al least
at 2 g, Glycine can be omitted from the blotmnsformation sotution
only If sevine b p o high (4 gN). Glwtamic acid
heas 10 bre set at insermedizte level (2 g/L) to schicve the highest GSH
tevels (1.7% dw),

Conclusions: Buker's yeast vells with increased intracellular
GSH Jevels, suitsble for putracestical applications, can be obtxined in
 post fer ive bl fi o by means of combining
the concentration of amiso acids

Key Words: glutathione, Design of Experiments, Saccharomy-
cex cerevisiae, intracellukr metubolite.

271425. Innovation in Food for Optimal Nutrition

Aldehydes as lipid oxydation markers in
wheat and buckwheat crackers

A Mandic; . Secle): M. Sakac; A Misan.
Institute for Food Technaoiogy. Novl Sad. Serbia

Introduction: Lipid hydmperoxides, as primary products of H-
pid oxidation, are uastahle and apidly decompase yielding in & range
of secondary lipld oxidation peoduces. Some of thens, such s akde-
hydes, are highly specific 1o the oxidative degradation of particular
polyunsatrated fatty acids. Gas chromatogriphic analysis of those
volatile composinds, has been widely used for manitoring the food
producty deterioration, while only few dealing with bakery products

Objectives: The am of this work was to validie the proposed
SHS GC FID method for determination of five aldehydes selected
ar markers in bakety products with high coesent of fots. Developed
method should be appropriate to moaitor the aldehydes present in
freshly baked and stored crockers
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32nd Balkan Medical Week

21-23 September 2012, Nis, Serbia,

M. Stancheva, Merdzhanova A., Dobreva D. A., Makedonski L., Fat soluble vitamins content
and fatty acids composition of Danube river’s common carp and catfish
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< Fat soluble vitamins content and fatty acids composition of Danube river’s common carp
and catfish

~eva M, Merdzhanova A, Dobreva DA
-1 University of Varna, Department of Chemistry, Faculty of Pharmacy, 9000 Varna, Bulgaria

action. Many studies suggest that fish is one of the most important dietary sources of vitamin
amin D, and vitamin E and also essential fatty acids (FA), but their contents depend on the
sccies. There is limited information in the scientific literature about the nutritive composition of
ian freshwater species.
The aims of the present work are to determine and compare fat soluble vitamins and fatty acids
is as well as relative daily intake of vitamins, atherogenic index and thrombogenicity index in
-~ the most commonly eaten freshwater fish species in Bulgaria — common carp (Cyprinius carpio)
tfish (Silurus glanis).
s. Vitamins A, D, and E were analyzed simultaneously using reverse-phase-high-performance
& chromatography (i{P-HPLC) system. The fatty acid (FA) composition was analyzed by gas
atography-mass spectrometry (GC-MS).
ts. The fat soluble vitamins’ content in fresh edible tissue of common carp and catfish was
samin A — 30.8+3.4 pg/100 g and 1.9+0.1 pg/100 g, for vitamin D, — 14.8+1.0 pg/100 g and
11g/100 g, and for vitamin E 2764.5+44.0 pg/100 g and 2182.5+31.5 pg/100 g, respectively. The
f monounsaturated fatty acids (MUFA) accounted for catfish was 50.02% and for carp — 23.15%,
polyunsaturated fatty acids (PUFA) showed the higher level in carp (36.75%) and lowest for
(21.64%).
jusion. Three fat soluble vitamins are in higher amounts in common carp specimens. They are
«er source especially for vitamin D, — one survey of its fillet provides almost three times higher
nt than established Recommended baily Intake (RDI) in our country. Catfish and carp are good
ry sources of n3 and n6 PUFAs.

words: Cyprinius carpio, fatty acids, Silurus glanis, vitamin A, vitamin D,, vitamin E
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FATTY ACID COMPOSITION AND FAT SOLUBLE VITAMINS CONTENT OF
BULGARIAN BLACK SEA FISH SPECIES

Stancheva M., Dobreva D.A., Merd. A MakedonskiLy,

Medical University of Varna, 55 Marin Drinoy St., 9002 Varna, Bulgaria
mona_stancheva@abv.bg

Many studies suggest that marine fishes are one of the most important dietary sources of retinol,
cholecalciferol and alpha-tocopherol and also ial fatty acids (FA). They are substantial nutrients
controlling a diversity of important processes in human body. The contents of these biologically active
compounds in fish tissue are notably depending on the species. There is limited information in the
scientific literature about fat soluble vitamins and fatty acid composition of Bulgarian Black sea fishes.
The aims of the present study were determined and compared the fatty acid profile and retinol,
cholecalciferol and alpha-tocopherol in some of most commonly eaten marine fish species in
Bulgaria — Sprat, Horse mackerel, Goby, Shad, Grey mullet, Bonito and Turbot.

Total lipids were extracted according to Bligh and Dyer method. Analysis of fatty acid methyl esters
were performed according to method EN 1SO 5509:2000 using GC/MS. Fat soluble vitamins were
analyzed simultaneously using HPLC UV/FL. Retinol and cholecalciferol was itored by UV
detection. Alpha-to pherol was detected y 1l di ion.

The sum of monounsaturated FA (MUFA) was higher (30.0%) in Shad, while polyunsaturated FA
(PUFA) showed the higher level in Turbot (36.8%). Palmitic acid (C16:0) was the most abundant SFA

PUFA/SFA ratios were greater than recommended by WHO.

The fat soluble vitamins content in the fresh edible fish tissue of analyzed species are in the ranges: for
retinol from 37.543.51g/100g to 4.3+0.1 Hg/100g; cholecalciferol — 46.5+4.6 ng/100g — 2.5+0.2
ug/100g and alpha-tocophero] — 3750.5+155.6pg/1 00g - 21.4+0.6 pg/1 00g.

All presented Black Sea fishes are good dietary sources of omega-3 and omega-6 PUFAs, The most of
analyzed fishes are a better source for vitamin D3 — especially Horse mackerel and Shad. One survey
of its fillet provides many times higher pared with blished Relative Daily Intake in
our country. Regarding to the omega-3/omega-6 and PUFA/SFA ratios and high levels of all analyzed
fat soluble vitamins we may conclude that these Black Sea fish species have good nutritional quality.
Keywords: Black sea, fat soluble vitamins, fatty acids, fish
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Conclusion: With simple messages and an efficient methodology, FOOD
contributes to health prevention at the workplace with the combination of
external factors: offer and demand are reconnected.

T2:P0,046
Effect of thermal processing on fat soluble vitamin
contents in Black Sea shad (Alosa pontica)

Diana Dobreva, Albena Merdzhanova, Mona Stancheva
Department of Chemistry Faculty of Pharmacy Medical University of Varna

Introduction: Introduction: Fishes are regarded as important natural
food sources of fat soluble vitamins, which are necessary for healthy
diet. Temperature processing of fish tissue enhances its taste, inactivates
pathogenic microorganisms and increases its shelf life. The fat soluble
vitamins are idered to be especially ptible to oxidation during
cooking process before consumption.

The aim of the present study was to the effect of ing (10
min at 900C) and grilling (7 min on each side) on retinol (vitamin A),
cholecalciferol (vitamin D3) and alpha-tocopherol (vitamin E) contents
in Shad fillets.

Methods: The sample preparation p dure includ p ion and
extraction of fat soluble vitamins with n-hexane. HPLC analysis was per-
formed on RP column with a mobile phase of methanol:water = 97:3.
Results: The retinol, cholecalciferol and alpha-tocopherol content in fresh
fish fillets are 4.4+ 0.1 pg/100g, 45.1 + 1.5 pg/100g and 1971.0 + 62.9
ng/100g, respectively. The amount of vitamin A in steamed fillets de-
creases significantly (~ 40%), when compared to its content in the raw
samples. In contrast vitamin D3 and vitamin E remain almost unchanged.
Among three fat soluble vitamins, the grilling process affects significant-
ly only vitamin A and vitamin E content.

Conclusion: The sample preparation procedure includ ponification
and extraction of fat soluble vitamins with n-hexane, HPLC analysis was
performed on RP column with a mobile phase of methanol:water = 97:3,

e
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Whey protein, as a weight reduction dietary supplement

Mohammad Samadi’, Hadi Atarod?, Foad Asjod}®

'Exercise Physiology Research Center, Bagiyatallah university of medical
sciences, Tehran, Iran Nutritional research Obesity and fithess No.53.
Berezil Ave. Sheikh bahae Str Teheran, Iran

“Sport medicine center, National Olympic & Paralympic academy, Tehran,
Iran

Sport supplement research center, PNC Co, Tehran, Iran

Introduction: Satiety is important in regulating food intake and has im-
portant public health significance in the control of obesity. Dairy products
and/or dairy components have been shown to suppress short-term food
intake, increase subjective satiety and stimulate the mechanisms known
to signal satiation and satiety.

Results: Whey protein as a dairy product has potential as a functional
food component to contribute to the regulation of body weight by provid-
ing satiety signals that affect both short-term and long-term food intake
regulation. Whey ingestion activates many components of the food in-
take regulatory system. Whey protein is insulinotropic so cause sataiety.
Whey is much higher than other proteins in branched chain amino acids
(BCAA), especially leucine, a proposed benefit to food intake regulation
and the maintenance of lean body mass. Leucine enters the brain from the
blood more rapidly than any other amino acid and its importance to hypo-
thalamic regulation of food intake has been shown recently. Whey cause
different nutrient related responses of anorexigenic hormones including
CCK, GLP-1(glucagon-like peptide-1), GIP (Gastric inhibitory polypep-
tide), PYY (peptide YY).

Conclusion: Whey protein affects satiation and satiety by the actions of:
(1) whey protein fractions per se; (2) bioactive peptides; (3) amino-acids
released after digestion; (4) combined action of whey protein and/or pep-
tides and/or amino acids with other milk constituents. Based on results
whey protein cauld be used as a weight control dietary supplement.
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association between prevalence of food hoos with weight gain status
of the pregnant women (p<0.05). Conclusion: The finding of this stady
shown that the prevalence of food taboos was high among Mahy
pregrant women and the main reason for adhering to food oo was
fear of ahortion. Multipara women with higher number of pregnancy
(=3} seem to ohserved food =boo mare than those with lower number
of pregnancy. There was no association between the prevalence of food
tahoo with status of weight gained in pregnant women.

P62, Dietary intake and nutritional knowledge of
pregnant mothers in comparisons with RNI and food
pyramid guidelines and association with their weight
gain

Mormah H.", Chin, 5. W.", and Azlinda H®

'Department of Mutrition and Dietetics, International Medical
University Malaysia, Bukst Jalil, 57000, Kuala Lumpur, Malaysia

Health Clinic Putrsjaya, Ministzy of Health Malaysia, 62250,
Futrajaya, Malaysia, E-mail: normah_hashimg@imu.edu my

Background Appropriate nutrients intake and acceptable
gestational weight gain are very crucial during pregmancy. Low pre-
pregrancy body mass index (BMI) and suboptimal gestational weight
gain are directly associated with poor maternal and foetal cutcomes.
In order to maintain optimal health while avoiding deficiency or
toxicity, pregnant women are recommended to consume according to
the Becommended Mutrient Intaks (RNI) and .h-'[a.h}sia. Fread E‘ynmud
Guidelines. Based on the recommended weight gain range issued
by Institute of Medicine (I0M) in 2008, optimal weight gain can be
achieved by pregrant women.

Ohjectives: To determine the correlation between the dietary
intakes of pregrant women and gestational weight gain, and also 1o
compare the dietary intakes of pregnant women in Malaysia with the
Recommended Nutrient Intzke {ENI) for Malaysian 2005, and the
Food Pyramid Guideline.

Methods A cross-sectional study was condocted in a district
health chmic in Malaysia in 2011, A total of 80 pregnant women
who were in their third trimester of pregnancy were recruited by
comvenience sampling. Anthropometric assessment, self-administered
questionrire and 2-day dietary recall were wsed for data collection
Dwue to attrition, the data from only 55 pregnant women were included
in the analysis.

Results: Mean pre-pregnancy BMI of the subjects was 13 3kg/m®.

Pa3. Vitamin A, )3 and E contents and polyunsaturated
fatty acid composition of turbot (Psefta maxima). red
mullet (Mullus barbatus) and goby (Neogobius rattan)
from Bulgarian Black Sea

Dwobreva 1., Galumska B, Merdrhanova A", and Stancheva M.'

'Department of Chemistry, Madical University of Vama, 55 Marin
Drinov Str., 9002 Varma, Bulgaria 'Department of Fharmaceutical
Sciences, Medical University of Varna, 55 Marin Drinov Str., 9002
‘Varna, Bulgaria, E-mail: didohrevagigmail com

Introduction: Fish have always been seen as a food necessary
for good health being a rich source of fat soluble vitamins as well as
n-3 ard n-6 long chain palyunsaturated Gty acids (PUFAL There is
a lack of information for &t soluble vitamins and FUFA contents of
traditionally consumed Black Sea fish species from Bulgarian waters.

Aim: To determine and compare the contents of retinol,
chalecalciferal and alpha-tocopheral, and FUFA composition in some
commercially important fish species of Bulgarian Black sea coast.

Material and methods: Edible tissue of three fshes - turbot [ Pretie
meaxinea ), red mullet (Mulhies barbatus) and g:ub:r [Nmpﬁius ratfan),
were used for evaluation the fat soluble vitamins and FUFA content.
All-trans-retine] (vitemin A4 ), cholecalciferal (vitamin D3} and alpha-
tocopherol (vikmin E) were analyred simultaneously using HFLL/
UV/FL, equipped with BP analytical column D52 Hypersil™ 250 x 4,6
mm, 5u, with mobile phase composed of 97:3=Me0H:H20. The sample
preparation procedure indudes alkaline saponification, followed by
ligquid-liquid extraction. The Btty acid {(FA) composition was analyzed
by Gas Chromatography with M5 detector. Lipid extraction was done
according to the Bigh and Dyer method.

Results: The content of fat soluble vitamins in fresh edible fish
tissue were in the range: 09 + 0.1 pg/100g - 157 + 1.2 pg/100g for all-
trans-retinol; 4.6 £ 0.5 pg/100g-4.9 + 03 pg/100g for cholecalciferal,
and J0B.0 + 23.4 ug/100g- 28368 & %10 g/ 100g for alpha-tocophesal.
The PUFA content ranged from 0,41 g/100g (turbot) to 1065 g/100g
{red mullet). n- 3 PUFA contents were higher compared to n-6 FAs for
all analyzed species. The DHA level was always found higherthan that
of EPA. The sum EPA+DHA ranged from 022 + .03 g/100g {turhat)
to [.396 + 0.020g/100g (red mullet) due to its higher Lipid content.

Conclusion: The present work indicates that 100 g portion of
studied Black Sea fish species meets the recommended daily intzke for
cholecalciferal and EPA+DHA.
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Jower tempenatere. Adventages also inclede shorter extraction times,
higher yields, extract purity, and lower energy consumptina.

Objectives: The aim of this study was to inveslipate the effect of
HUPE on the anthocyanin coatenl in (reeze-dried red grape skin po-
mace {cv. Terar). Optimization was carried ot to obezin high extrac-
tica yields using varying high pressares (300, 400 and 500 MPa), time
{3. 6.5 and 10 min), solvemt type (sthannl vs. methanol) 2nd scbvent
polarity (30,50 ard 7% viv).

Method / Design: Experiments were deszned as a full facto-
rial randamized experimsntal design. Depersdent veriakle was total
anthacyanin cuntent {TAC), whils mdependent varishles were high
pressure, time, solvent ype ard polarity. Individual anthocyanica we-
rearalysed by HPLC UV/Vis and expressed as mahvidin-3- gluzoside
equivalents with ae external calibratien.

Results: fligher solvent polurity and higher pressare resulled in
higher recovery of TAC, while the cptimal time fr extracbea of TAC
was 3 min.

Condasions: HHPE ks heen shown ta be an efficient method
for TAC recovery from red grage skin and coald have potential bene-
fizs foz the use in differert industries.

Keywords: (maximam 5): High hvdrostatic pressere extrac-
tioq, arthecyaning, grape wkins, winery byproducl.

149/727. Nutritional quality of marine and
freshwater fish species from Bulgaria

Author(s): (1) Albena Merdrhanmz; (2) Mara Stacchevz (1)
Diana Dabeeva

Affiliation: (1} Department of Chemizry Faculty of Fharmacy
Medizal Uniersity of Varma; (2) Department of Chemistry. Medical
University. Varma.

Introduction: Mary studies suggest that morine ard (reshwatsr
fish are one of the most impectant dictary sousces of essertia] palyin-
saturated {atty acids (PUFA) and fa2 solabis vitamine (E, D3 and A).
le s well known, that the putritiana] benefes of sex food cunsamption
2re mainly attribualad to several poleaticl cardia peatective effects af
amega-3 {a.3) PUTAs. Fat saluble vilamins are essential components
of marine lipéds and they contrel a variszy f hiologically impertant
processas in the hurmnan body.

Objectives: The zims af the presented study were o compared the
natritiona! quality based on PUFA, fat saleble vitamins content; and
lipid quality indices of thres Black Sea fish: shad (Alosa imaculare),
goby (Necgoktas melinogaster] 2nd turbet (Prela maxima) and three
freshwzlers species Cammon carp (Cyprines carpio), catfsh (Silurus
glaris} and bresen trout (Salmo trunta faria).

Method / Designe Tot] lipid (TL) coatent was determired ac-
carding to Migh&Dyes. Fatty Acid M=thy] Exters were performed by
GCIMS sypstem. Vitumins A, DI and E werz znabyzed simulemeousfy
using RP-HPLC systern.

Resulls: Black Sen fush showed SFA>PUPA>MUTA distributions,
while freshwater fish presented species-mpecific T'A patterns. Marine
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fish contzined higher amega-3 PUFA levels compared 1o frechwa-
ters. All aralvzed Gsh contained over than 0.2503.100g-1wet weight
EPA+DHA &-3.

The far roluble wilzmins content were in range 3120 2:g-
41.3416p3. 100 lww (vitamin D3) 1.920.07ug-30.242. iz 100y-
Iww (viamin A) and d46]1.5£0.07pg-328) 7+ 140 7ugitng- fww
[vitamin E). Black Sea ska:d provides eigh times higher amounts of
vilamin 3 RDL

Condusions: All species are valuable soarces of PPA<DHA n-3
and [zt zaluble vitamine. Marine fish and hrown trowz have better no-
tritional quality thar common carp wnd catfish.

Keywords: {maximum 5): fatty acids, f2 saluble vitamizs, bo-
man health, Bpid quality indicss

149/729. Optimizing microwave-assisted ex-
traction parameters for polyphenols reco-
very from sage (Salvia officinalis L.)

Author(s): (1} Predrag Putnik; {1) Darijea Bursaé KavaZevis; (2)
Marija Peni& (1) Verica Dragavi¢ Uzelac.

Affliation: (1) Researcher. Facuity of Food Techralogy and Bio-
technology Umiversity of Zagreb. Croating {2) Rescarcher Faculry of
Food Techmology and Riotechnology, University of Zagreh Zagreb.

Croatia.

Introduction: Medicnal and aromatic plants {MAPs) coatin
bhinactive campaunds {BACs) (e3. polyphensls, carotenoids, orgzo-
sulphir compouends) that can positively 2ect the nulrizive, chemicl
micrabialogical, end senzery quality of faod produds Due to large
structural diversity among different groups of BACS and their phyz-
clfchemical properties, it is imperiant 1o idertdyfoptisnize the most
elfcctive extraction paramstess required 1o isolate andlor separzte
A Cs fram other plart ccamponenty Sage (Sal+iz odlicimalis ) is rick
with polyphemols that ae known far their anticxidative activity and
positive infleence an human hezlth (e.p, risk reduction far: cardiovas-
cular disease, diabetes, obesity, hypertension ezc ). Inravative extra--
tica techniquas as microwave-assisted extraction (MAE) is a process
that uses microwave energy, along with subrect, 1o extract farget
compaunds fram varivos matrices. i lighly localized L=nperstare can
cuase selaclive migration af targes compounds from the material a1 &
fagter rate, thus providing enriched extracis compared to coaventional
extractions

Objectives: Airns of this study were to identify optimal MAE
paramnetzrs for extraction of ot phenals (TF) from sge.

Method / Design: Stady was full faorial randamized design
with irdependent varishles: (i) time {3,579, 14 mir), (i) temperature
(3050 50,80°C): (iv) salvert (30% ethanal, 30% acetone, watee): and
(vl addiry 1 addition or not of HC 10%). The TP comtent was evalusted
by ke Foin-Ciocalten calarimetric method, cabibeated ngnins galkic
acid calibratian curve as the reference standand. Diata weee znatvzed
with multivariate analysis 2t u=0.05.

Results: Avernge zmount of TP in study was 69458141210
mg/100 g dm, Optimal exiraction time was from 7.9 mingtes, at
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