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I. ABTOopedepar Ha AuCEpPTaLMOHEH TPY] ,,MacTHOKUCEIMHEH CHCTAB Ha YEPHOMOPCKH 1
CNaJKOBOJHU pubu’ , MenuuuHcky Y HuBepcuTeT, Bapha (2014)

ITpe3 mocnenHure roAvWHU peauila MEXIyHapoJHU opraHuzaluu karo CBeToBHAaTa 37paBHa
opranmzauus (WHO), Opranumszanus 3a mnpexpasa u 3emenenne (FAO) u Espomneiickata
¢enepauus no GezomacHoct Ha xpanure (EFSA) HacouBar BHMMaHHETO KBM omera-3 (n3) u
omera-6 (n6) mnosmHeHacuteHu MactHu kucenunu (ITHMK) kato BakeH KOMIIOHEHT Ha
YoBeIIKaTa JAWeTa, HeoOXomuM 3a NpeloTBpaTsBaHE Ha XPOHUYHM 3a00JsBaHUs, OCOOEHO
CBBp3aHMTE CbC CBbpJEUHO-ChJoBaTa cucteMa. IlocraBs ce akleHT BBPXY poisiTa Ha
cnenuduuHuTe rpynu MactHu kucenunu (MK), mopaau nokxaszaHata polis Ha JIBJITOBEPUIKHUTE
ITHMK B HeoHaTallHOTO W JETCKO YMCTBEHO pa3BuTHe. Bce mo HOBU emMIAEMUOJIOTMYHH U
KJIMHUYHU Tpoy4yBaHus jAoka3BaT possita Ha n-3ITHMK 3a 3apaBHMsA crartyc, Kakto W MpH
NpEBEHLMATA HA CleUPUUHM XPOHMYHM 3a00JsIBaHMA KaTo KOpoHapHa OO0JiecT Ha CBPLETO,
aTepoCKJIepo3a, XUNEePTOHUs, JUabeT, apTPUT, OCTEONOopo3a U Apyru. Penuna HaydHU KOJIEKTUBH
ca yCTaHOBWJIM Bpb3Ka MEXIY MOBUIIAaBaHE KOHCYyMaliaTa Ha puba ¥ HaMalsiBaHe Ha PUCKa OT
CBpAEYHO-ChA0BUTE 3a00siBanud. KoHcymanusaTa Ha puba B beirapus € 3Ha4YMTENHO NO-HUCKA B
CpaBHEHUE ChC CpefiHaTa eBporeiicka (23 kg roguinHo Ha 4OBeK), 3aTOBa € MpeIIpueTa MOJUTHKA
3a MOBUINABAHE HA WHAMBUIYyaHAaTa KOHCYMalus Ha puba u pubHM mpoaykTu mo 7 — 8§ kg Ha
4yoBeK. ONTUMATHOTO U3MOJ3BaHE HA YEPHOMOPCKUTE pubU B 3[paBOCIOBHOTO XpaHEHE U3UCKBA
ACTalIHO TIO3HaBaHE Ha MACTHOKHCENIMHHMA WM CbcTaB. B bobhrapus He ca mnpoBexaaHH
CHUCTEMATUYHU H3CIIECJBAHM HA JNUMKJIEH U MAaCTHOKUCEMHEH ChCTaB Ha YEPHOMOPCKH pubwH,
BBIIPEKHU [0Ka3aHus 6naronpusteH edekt Ha xparopeprwxauTe [IHMK BBpXY U0oBEIIKOTO 37paBe.
JlurncBaT cuCTEMAaTU3MPaHK JJaHHU 3a eHepruiiHa CTOMHOCT, AeTaliieH MaCTHOKMCENNHEH ChCTaB
Ha OOWWTE NWOMAW U JIMOMOHU MHAEKCH Ha TPaAUILUMOHHO KOHCYMHUpPaHH OBJIrapcku
YEPHOMOPCKHM PUOHM BUAOBE. 3aToBa B TPEACTaBEHMAT AUCEPTALMOHEH TPYA € HU3CIeqBaH
MaCTHOKMCENIMHHNA ChcTaB Ha 11 uepHOMOpPCKM (TpHLIOHA, Kas, Kaparbo3, cadpuj, Kalkad,
OapOyHa, najamy, 3apras, Y4epHOKOII, keda u xamcus) U 4 craakoBOAHH (ImapaH, TOJICTOJ00,
OBCTHPBA M COM) pUOHH BH1a ChC CTONAHCKO 3HaYeHUe. 3a 6 OT Y4epPHOMOPCKUTE BUIOBE (TPUIOHA,
Kas, Kaparbo3, cagpup, kKajikaH u GapOyHa) e mpocielgeHa Ce30HHATa MPOMSHA B JIAMUAIHOTO
ChABPXKAHME U MaCTHOKHUCENIMHHUAT cbeTaB. MneHTuduumpanu ca 34 mactan kucenunn (MK), ¢
npasa Bepura u deteH Opoil C-atomu (Cio-Cas:1). KonmuectBero ca omnpenenenn 30 6pos MK,
KouTo ca kinacupuunupann B Tpu rpymnu: Hacutenn (HMK), monomenacurenn (MHMK) u
nonu"eHacutenu (ITHMK). Onpenenenu ca rpynute omera 3 u omera 6 ITHMK. Vceranosenu ca
3HAYMTEJIHY CE30HHU Pa3uyus B pasnpeseeHuero Ha Tpute rpynu MK. B3 ocHOBa Ha TaHHHTE
ot MK cbcTaB Ha aHaIM3MpaHUTe BUIOBE Ca M3YMCIICHN MACTHOKHUCEIMHHM ChOTHOLIEHUS (OMera-
6/omera-3 IIHMK wu TIHMK/HMK), nununau uHAEKCH (areporeHeH, TpPoMOOreHeH wu
XOJIECTEPOTIEMUYEH) U KOJIMUECTBAaTa Ha oMera-3 eiiko3aneHTaeHoBa U joko3axekcaeHosa [THMK
B g.100 glceexo termo. Ompenenena e eHepruiiHara CTOHMHOCT Ha 7 YEPHOMOPCKMA M JIBa
CIIQJIKOBOJHY BHJA U Ca ChCTABEHH TAOJNUIM C XMMHUYEH U MACTHOKKCEJIMHEH CHCTaB HA TE3W
sujoBe. Ha 6a3a Ha npejcTaBeHUTE Pe3yJITaTy Ce MPaBU 3aKJIIOYCHUE, Ye aHAM3UPAHUTE BUIOBE
nmar 6anancupan MK cberaB u ca MHoro n06sp nsrounuk Ha [THMK. TTonyuenute pesynratu
me ObAAaT MOJIE3HH 3a CHEeLMaJUCT! B 06J1acTTa Ha XPaHEHETO, KAKTO ¥ 3aHUMABAIIMTE CE C
OuonorusTa Ha BUIOBETE.
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Retinol, alpha-tocopherol and fatty acid content in Bulgarian Black Sea fish species
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RESUMEN

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

El objeto de la investigacién presentada es definir y com-
parar los lipidos totales, el perfil de dcidos grasos y el conte-
nido de retinol y alfa-tocoferol en el tejido comestible de cua-
ro especies de peces con importancia comercial del Mar
Negro bulgaro —espadin (Sprattus Sprattus), gobio de boca
negra (Neogobius Melanostomus), chicharro (Trachurus
Trachurus) y sabalo del Mar Negro (Caspialosa Pontica).
Dos vitaminas liposolubles son analizadas simulténeamente
mediante cromatografia liquida de alta eficacia (HPLC).
El contenido mayor de retinol se encuentra en el espadin
(142.3 = 4.4 pg/100g), y de alfa-tocoferol en el chicharro
(1112.7 = 39.2 ng/100g). El contenido de acidos grasos ha
sido analizado mediante cromatografia gaseosa/espectro-
metria de masas (GC/MS). El contenido de acidos grasos
(AG) omega-3 (n3) es considerablemente mas alto que el
contenido de &cidos grasos (AG) omega-6 en todas las
especies analizadas. La proporcion n6/n3 esta en el inter-
valo recomendado (0.2-1.5) para el espadin, el gobio de
boca negra y el sébalo del Mar Negro. Los niveles relati-
vamente altos de retinol, alfa-tocoferol, relaciones de 4ci-
dos grasos, n6/n3 AG y PUFA/SFA muestran que todas
estas especies de peces poseen buenas propiedades nu-
tricionales.

PALABRAS CLAVE: Alosa pontica — Mar Negro — Neo-
gobiusrattan — Sprattus spratius — Trahurus medditeraneus
ponticus.

levels of retinol and alpha-tocopherol, FA composition, n3/n6é
FA and PUFA/SFA ratios indicate that these fish species
have good nutritional quality.

KEY-WORDS: Alosa pontica — Black sea — Neogobius
rattan — Spratius spratius — 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 fat
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 biologicaily active isomer of
vitamin E - alpha-tocopherol acts as an antioxidant
protecting membrane structures and lipo proteins
from oxidation (Anderson J. and Young L., 2008).
Polyunsaturated fatty acids (PUFA) derived from
fish lipids are key constituents of membrane phos-
pholipids, precursors for the biosynthesis of biolo-
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Common Carp (Cyprinus caprio) and European Catfish
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Mona STANCHEVA, ALBENA MERDZHANOVA, Diana A. DOBREVA
and Lyusosir MAKEDONSKI

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

Abstract

STANCHEVA M., MERDZHANOVA A., DOBREVA D.A., MAKEDONSKI L. (2014): Common carp {Cyprinus caprio)
and Eunropean catfish (Sillurus glanis) from the Danube River as sources of fat soluble vitamins and fatty
acids. Czech |. Food Sci., 32: 16-24,

The total content of fat soluble vitamins and their percentages in the recommended daily intake for humans per 100 g
portion, fatty acids composition, the atherogenic {1A) and thrombogenicity (IT) indices in two freshwater fish spe-
cies — Common carp (Cyprinus carpio) and European catfish (Sillurus glanis) were investigated. Retinol contents in
fresh edible tissues of the Common carp and European catfish were found to be 30.8 + 3.4 mg/100 g wet weight (ww)
for the Common carp 30.8 + 3.4 ug/100 ¢ ww and 1.9 = (.1 pg/100 g ww for the European catfish, cholecalciferol
contents 14.8 + 1.0 and 3.1 + 0.1 pg/100 g ww, and a-tocopherol contents 2764.5 + 44.0 and 2182.5 + 31.5 pg/100 2
ww, respectively. The sum of monounsaturated FA accounted for 50.02% (catfish) and 23.15% {carp). Polyunsaturated
FA (PUFA) showed a higher level in the carp (36.75%) and a lower one in the catfish {21.64%). Both fishes are good
sources of cholecalciferol in terms of the recommended daily intake of vitamins established in Bulgaria. Three fat
soluble vitamins, n-3 PUFAs content, and 1A value were higher in carp. IT values were similar for both species.

Keywords: RDI; atherogenicity index (LA); thrombogenicity index (IT); HPLC; GC-MS: human health
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Wild and Farmed Black Mussel (Mytilus galloprovincialis)
Consumed in Bulgaria

Mona Stancheva, Albena Merdzhanova, and Diana A. Dobreva
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ABSTRACT KEYWORDS

The most commerdially important mollusk species from the Bulgarian Black  Black mussel; Mytilus
Sea is the black mussel (Mytilus galloprovincialis). There is limited information  galloprovindalis; fat soluble
about fat soluble vitamins, cholesterol, and fatty acid content of the Bulgarian ~ vitamins; fatty acids;
Black Sea mussel. The aims of the present study are to determine and compare ~ cholesterol

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

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

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

terol were analyzed simultaneously using reverse phase high performance

liquid chromatography. The fatty acid 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 Ds.

Cholesterol contents were 67.54 + 0.50 mg/100 g ww (wild) and 49.88 + 0.30

mg/ 100 g ww {farmed). The fatty acid distributions of wild and farmed mussels

are: saturated > polyunsaturated > monounsaturated fatty acid. The n3/n6 and
polyunsaturated/saturated fatty acid ratios were greater than that recom-

mended by the Food and Agriculture Organization of the United Nations/

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

contained from 0.252 g (wild) to 0.425 g (farmed) of eicosapentaenocic acid

(EPA, €20:5n-3) + docosahexaenoic acid (DHA, 22:6n-3).
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Fatty acid composition and fat-soluble vitamins content of
sprat (Sprattus sprattus) and goby (Neogobius rattan)
from Bulgarian Black Sea

Mona STANCHEVA, Albena MERDZHANOVA*, Diana A. DOBREVA and Lubomir MAKEDONSKI

Department of Chemistry, Medical University of Varna, 55 Marin Drinov Str., 9002 Varna, Bulgaria

Abstract Sprat and goby are commercially important Bulgarian Black Sea fish species. The fatty acid (FA)
composition was analyzed by Gas Chromatography with MS detector. Lipid extraction was done according to
the Bligh and Dyer method. The monounsaturated FA accounted were 26.93 % for sprat and 30.38 % for goby
and palmitoleic (C 16:1) and oleic (C 18:1) acids were dominants in this group. In comparison with other groups,
the polyunsaturated FA showed the high level in goby — 37.60% including eicosapentaencic (C 20:5 n3, EPA),
docosahexaenoic (C 22:6 n3, DHA) acids, and lower level on sprat — 34.33%, The level of n 3 polyunsaturated
fatty acid was higher than the total n 6 polyunsaturated fatty acid in the all analyzed Black Sea fish species.
HPLC method was used for determination of Vitamin A (all-trans-retinol), Vitamin Dj (cholecalciferol) and
Vitamin E (a—Tocopherol) content. The results from fat-soluble vitamins show the differences between sprat and
goby. The present studies suggest that both fish species are good sources of n 3 fatty acids and vitamins A, D;
and E.

Keywords: Black Sea fish, fatty acids, PUFA, Vitamin A, Vitamin D;, Vitamin E
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Fatty acid composition of Bulgarian Black Sea fish species

Albena MERDZHANOV A*, Mona STANCHEVA and Lubomir MAKEDONSKI

Department of Chemistry, Medical University of Varna, 55 Marin Drinov Str., 9002 Varna, Bulgaria

Abstract The fatty acid compositions of three Black Sea fish species turbot (Pseta maxima), red mullet (Mullus
barbatus ponticus) and garfish (Belone belone) were investigated. This species are considered as preferred for
consumption in Bulgaria, Lipid extraction was done according to the Bligh and Dyer method. The fatty acid
composition was determined by GC/MS. The saturated fatty acids amounts were 38.32 % for turbot, 35.44 %
red mullet and 42.90% for garfish. Monounsaturated fatty acids were found in lowest level in comparison with
other groups for garfish (23.65%) and turbot (24.85%) while for red mullet they have a highest value — 37.56%.
Omega 3 polyunsaturated fatty acids as eicosapentaenoic (C 20:5 omega 3, EPA) and docosahexaenoic (C 22:6
omega 3, DHA) acids were found in highest levels in turbot (22.26%) and garfish (21.80%) and in lowest values
of red mullet (9.35%). The results showed that the fish examined are good source of omega 3 polyunsaturated
fatty acids, resulting in a very favourable omega 3 / omega 6 ratios, especially in turbot and garfish.

Keywords: Black Sea fish, fatty acids, PUFA, GC/MS
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THEEFFECT OF STEAMING PROCESS ON FAT SOLUBLE VITAMINS'
CONTENT AND FATTY ACID PROFILE IN BLUEFISH AND RAINBOW

TROUT FILLETS
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ABSTRACT

Fatty acid composition and all-trans-retinol, alpha-tocopherol, and cholecalciferol content was

determined and compared in raw and steamed Bluefish and Rainbow trout. Total lipids were
extracted by Bligh and Dver method followed by GC-MS. All-trans-retinol, cholecalciferol and
alpha-tocopherol were analvzed simultaneously using HPLC. In comparison with raw fish fillets,
analyzed fat soluble vitamin’s content in steamed fish filletsfor the Trout and Bluefish decveased
significantly to about 54.2% and 49.8% for retinol and 32.6% and 43.5% for alpha-tocopherol,
respectively. After steaming, the cholecalciferol amounts in processed fillets decreased
significantly only in Rainbow trout (23.5%), whereas in Bluefish the losses were non-significant.
After cooking, the pohwunsaturated fatty acid content changed significantly in the Rainbow trout
(45.8%), whereas the variations in the Bluefish were minor. The major PUFA in all samples were
linoleic acid (L4) and docosahexaenoic acid (DHA). PUFA/SFA ratios were between 1.01 and
1.68 for both species. Steaming increases PUFA/SFA ratio by 8.33% in Rainbow trout, but does
not affect this ratio in Bluefish.

© 2014 Pak Publishing Group. All Rights Reserved,

Keywords: Black sea, Fish nutrition, Human health. Oncorhynchus mykiss. Pomatomus saltatrix,
Thermal processing.
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Comparison of polyunsaturated fatty acid and fat-soluble
vitamins content of cooked Shad (Alosa immaculata)

Albena Merdzhanova, Diana. A. Dobreva and Lubomir Makedonski

Department of Chemistry, Faculty of Pharmacy. Medical University of Vama. Vama. Bulgaria

Merdzhanova. A.. Dobreva, D.A.. Makedonski. L. (2016) Comparison of polyunsaturated fatty
acid and fat-soluble vitamins content of cooked Shad (dlosa immaculata). Joumal of
Agricultural Technology 12(6): 1043-1056.

This study presents the evaluation of the effect of cooking (steaming and grilling) on lipids.
fatty acids profile, nutritional quality indices (NQI) and fat soluble vitamins content of Black
Sea shad (Alosa immaculata). The Bligh and Dyer’s method was used for total lipid content
determination. The fatty acid methyl esters were analysed by GC/MS and fat soluble vitamins -
by RP-HPLC. The two cooking methods increased the levels of the saturated fatty acids (SFA).
whereas grilling process decreased monounsaturated fatty acids (MUFA) quantity in shad
tissue. Omega-3 polyunsaturated FAs (n-3 PUFA) levels significantly decreased after both
thermal processes. Steaming doesn’t affect the omega-6 (n-6) PUFA — their amounts remain
almost unchanged. The vitamin A value decreases significantly after steaming. whereas vitamin
Dj; and E remain almost unchanged. Among the three fat soluble vitamins. the grilling process
affects significantly mainly vitamin A and E. In conclusion - both cooking methods are suitable
for preserving the lipid nutrition quality of shad edible tissue.

Keywords: Alosa immaculata, Fatty acids. Fat soluble vitamins, Grilling, Steaming
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THE COMPARISON OF PROXIMATE COMPOSITION, FATTY ACIDS AND
FAT-SOLUBLE VITAMINS CONTENT OF THE BLACK SEA SPRAT
(SPRATTUS SPRATTUS L.) DURING CATCHING SEASONS

Albena Merdzhanova'", Diana Atanasova Dobreva', Veselina Panayotova'
"Department of Chemistry, Faculty of Pharmacy, Medical University of Varna,
848 “Tsar Osvoboditel” Blvd., Varna, Bulgaria
* Corresponding author’s E-mail: a.merdzhanovai@gmail.com

Abstract

The aim of the present study was to determine and compare the seasonal changes in proximate composition, fatty
acid profile and fut soluble vitamins content in spring and autumn sprat (Sprattus sprattus) from the Bulgarian
Black Sea waters. Crude protein was in the range 16.10 — 17.15%, fat content was from 4.20 to 6.65g/100g wet
weight (w.w.). The fatty acid (FA) and vitamin’s contents showed significant seasonal changes. The spring sprat
was showed lower saturated fauy acid (SFA, 31.7%), higher mono unsaturated faity acids (MUFA, 34.7%) and
insignificantly lower pohunsaturated futty acids (PUFA, 33.6%) compared to the autumn samples. In both seasons
omega-3 (n-3) PUFA levels were higher than omega-6 (n-6) PUFA and presented over than 50% of total PUFAs.
Different amounts of alpha-tocopherel were found in both seasons — 701.2 pg/100g ww (spring). The higher
amounts of all-trans retinol (142.3 pg/100 g ww) and cholecalciferol (11.9 ug/100 g ww) were found in spring
samples. Regardless of the observed seasonal changes in proximate and FA compasition, fut soluble vitamins and n-
3 PUFA contents sprat species caught from the Bulgarian part of Black Sea are excellent sources of the analysed
componenis and can be recommended for healthy human diel.

Key words: proximate composition, fat soluble vitamins, human health, Sprastus spraitus
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Chapter ©

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.org/10.5772/intechopen.71909

Abstract

Farmed marine mussels from genera Mytilus are important for the human diet by providing
high levels of proteins, omega-3 polyunsaturated fatty acids (PUFAs), fat soluble vitamins
and carbohydrates. Recently, black mussels are commerdially important species 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 bioactive components such as fatty acids, cholesterol,
fat-soluble vitamins (A, E and D,), and carotenoids (astaxanthin, befa-carotene) in farmed
mussels (M. galloprovincinlis) from the northem 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 PUFA. The amounts of cholesterol were in the range 62.3 (summer) to 78 (autumn)
mg 100™ g ww. The highest amounts of vitamin D, (3.1 pg 100™ g ww), vitamin E (2525 pg
1007 g ww), astaxanthin (0.470 mg 100™ g ww), and beta-carotene (0.445 mg 1007 g ww)
were found in the summer season. The studied mussel aquaculture from Bulgaria presented
a high beneficial potenfial in all seasons in terms of human health protection.

Keywords: M. galloprovincialis, astaxanthin, cholesterol, fat soluble vitamins, seasonal
changes, omega-3PUFA
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IIbanorexcToBr my6jaukanun B Gbarapeku (26 6post) u uyxiaecrpannu (9 Gpost) HaydHH
usganudg u cbopuuny — 35 Gpos

10.Kpecres M., A. MepaxanoBa, ,IlognppikaHe ¥ KOHTPOJ Ha IApaMeTpHIE HA Ta3oBa
JUXareliHa cpejia NpY M3BbPIIBAHE HA UMUTALMIOHHU HACHTEHW BOJOJA3HH CITyCKAHMS IOJ
Hanarade 1,0 MPa u 2,0 MPa*. Csio3 Ha yuenure — Bapua, M. X. (2000), crp.20-26

IMoabp:kane ¥ KOHTPOJI HA HAPAMETPHTE HA FA30BATA AHXATENIHA Cpeaa
NpH H3BLPIIBAHE HA HMUTALHOHHH HACHTEHH BOLOJIAZHH
cnyckanus noa nansaraue 1,0 MPa u 2,0 MPa

0-p w.c.d cm. e, Hows Kpvemes, e Il em. sunoie. Aabena Mepdaicanosa
Hucnumym no oxeanonoeus ~-5AH, :p.Bapna-9 000, .. 152, men.052/772 395

B paMkuTe Ha H3MBbAHEHHE HA MPOrpamMa 3a Cb3AABAHE HA METOAM M TEXHHYECKH CHCTEMH
32 N(bAGOKOBOAHY BOAOJA3HU CHYCKAHUSA, Osixa nposefeHH 4 eKCnepuMEHTa C NPOABIKUTENHO
npeSuBaBaHe Ha BOJOJA3H B xumepBapua cpefa,TpH OT TAX MPU HANACAHE HA XOPM3OHTA Ha
nacuwane 1,0 MPa (100 m.s.cT) u eanH Ha 2,0 MPa (200 m.B.cT).

L. Len v sanayuu Ha ecnepUMEHTUTE

Excnepumerure 6sXa NpUIpy»KaBaHKU OT KOMIUIEKCHH HAYYHO-H3CJIEAOBATEICKH MTPOTpamHu,
KOHTO YCJAOBHO MOKe Ja Ce PastesiaT Ha TeXHHUECKH 1 MEOMKO(PH3HONOrHYHH.

Ilenra Ha TEXHUKO-TEXHOJOTHYHHUTE Mporpamy Hafi-oOWO MOXke #a ce Onpedenu KaTto
U3CMEBAHE HA XAPAKTEPHCTHKUTE HA TEXHHUYECKUTE CHCTEMH M MapaMEeTPHTE Ha ras’oBaTa
JHXaTena Cpeaa ¢ orfiel TaXHOTO YChbEBPUIEHCTBAHE 1 ONTHMH3HPAHE,

Ilenta Ha  mepgukouauonoruunure  nporpamMu  Oewe  npa  ce  mpocnenu
ncuxoGpU3HONOrHYHOTO CHCTOSHUE HAa U3CNEABAHUTE JIHLA BbB BCHYKM (Pasy Ha BOAONA3HOTO.
CYCKAaHE. KOMIIPECHs, M30Mpecus, ACKOMMpPeCHs M MOCTASKOMMPECHMOHEH MEPHoJ, KaTo Mo
TO3M HauMH Ce Aafe OOeKTHBHA OLEHKa 32 Oe30MacHOCTTA HA NPUIOXKEHHWTE TEXHOJOTMYHH
CXEMH Y TEXHUYECKH PELICHUS.

EnHa OT OCHOBHHTE TOAMPOrpamMy Ha TEXHUKO-TEXHOJIOPWYHUTE M3CICABAHUA Ce
cbcroewe B HabupaHe u  aHanu3upaHe Ha MHQoOpMalMsTA Kacaella nNapameTpuTe Ha
xunepbapnara cpega (XC) BbB BCH4KM (a3¥ Ha CNYCKAHETO, & CbWIO W OLEHKA Ha
Bb3MOKHOCTHTE HA TEXHMYECKHTE CHCTEMH fia MOAABPKAHAT TESH MapamMeTpu B HeOOXOAUMUTE
rpaHuLn.
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11. Merdjanova A., 1. Krastev, P Ganchev. Monitoring of pollution of the respiration air in
SCUBA diving. Proceeding of Fifty international conference on marine sciences and
tfechnologies, Black Sea, (2000), Varna, p. 31-38
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12 KmeeB‘ H., A. MepmxanoBa, 1. 'anues. ,,.3HadeHne Ha BOJO/Ia3HATa HAMeCa TIPU OKa3BaHE
HOMOII Ha aBapupaia moasoxnuna’. CoopHuk ¢ goxnaau or IO6uneiina HayyHa cecus ¢
MexIyHapoaHo yuactue, BBMY-Bapna, (2001 r.), 338-342

SHAHMEHHETO HA BOFOJAZHATA HAMECA IIPH !
OKASFAHE NOMOUL HA ABAPHPAJIN :
MOBBOLH HI

. Vs IC Kpseves®, AnGena B, Mepamanona®
J-p Tersp H. Tanses**, .
*HueTi TYT No oKkeanoaoris
¥*BoekHO MOPCEM CHa -

Signifizance on diving intervention of Rescue Cperations
of Submersibles in emzrgency ;
LRrastey AMerdzinaona dinstiute of Ceeanology - B A S, Vams s
Peser Guachey, M,Da Bulzariza Navy

Rescue operations of submiersibles in emergency siurions require - 4
stricily co-ordination between the professivnal teams ond the existing
iechnied cquipment, In spite of the tendency wf using wnmanved
wrederyater fechnical devices dnd one-utmospliere sparomses. diver's
role b submersibles rescie uperations remaing wp-ro-date essential one,

- aforcoser it conld be decisive o dimes as B was isrely proved by the
trugic accident with the nuclewr submarine Kursk 2 dugust, 2000. On
o hae of axperieive guined from apeclad profects and raiving

" stdctions, scientists and prafesionals frone Bilwerian Navy and 1
cvaluese the diver's vole I the crew rescue operusions of submarines in
emergency situetions. '

“Rey " words:- -rescue.-. cperations, | diving biterwetion,  emergency.
submersibles ARG & e

MopckuTe apapdiino-cnacuvesni Reiinoct: ca ¢ man 100 romwuna

sMCTOPHA. B 1aYanoeTo TOM THI ONEpauiy €3 ©C OCHIUCCTIABANH CaMO Ha
" NIOBBPXHOCTTA HA DOAATA, & OT 42427070 Ha XX BE2K 3a00%HaN: A2 ¢¢ NpoBekaT
H IO BOAA, C NOMOIUTA HA BOIONRIM,

Onepaunyic  C3LP3aRS  CLC CHACARIHE SKHUMKNTE Ha  ABAPEDRIHM
pomsot (Aell), €@ muoro caomum, cxmnn i OTGFOBCDHY NPOUCIYPH,
WSHCKBAIM KOOPMIHHPANOTO YHICTHE HA PAITINMHI TEXHIMECKH CPEeICTBa i
cneusanners.  He3aeueuMo  OT  HECTPYKUMNTE  omMcBAms:  CTaRIApTHICTS
NPOUEIyPH 33 SEfiCTBRA B asapiilitil CHTYALIGL, YeCTO Ce $272ra A3 C6 DIeMAT
HeCTapnapTyH pemenln, NOPAIN HEeSBIMOMHOCTTA Ja ce NOSABHARAT BCHUKH
BADHAHTH HA 2aBAPHNH, Rﬂlﬂ? B ROMIISKCHOTO ASHETBHE Ka J0OBAHHTSIHUTE

i
i
N
‘ .
. i
- -“‘......-.u']....... g Wb Rk i i G wn vaene )

1
i
§
i
z

338

et i

15




13.Krastev 1., A. Merdjanova, P. Ganchev. The role of diving technologies in crew rescue
operations of wrecked submersibles. Proceeding of International scientific session
“Management of natural and technological risks”, 2001, Sofia, 85-92

POJISITA HA BOROJASHUTE TEXHONOIHH [IPH CTIACSBAHE EXHIOAKHUTE HA
ABAPHPAJIH NOABOIHILIH

P

1 . .
S :j‘”’” if:;;m res _ : AnGena Mepieranosa Merup Manucn
HCTHTYT 110 OKeanonoris-bA . Mueruryr no oxeanonorna-BALL BMC

Bapia 9000
Bnarapus i

PE3IOME
Quepaiinirme, Coupsane ene enac ¢ :

P G CTIACHBAN EROTUKICTC TR RBAPIPRIN NOIBO SUCKBAT ROOP; f AACTHE
epeactsa i cnetmaauenn, Hewnnenso oy nuch\yHumr‘réuoniucly»"ulr: 1,!;:.‘1’?;'.‘1(:1111|, e oo bl el e
; . Hew AQ O HHHTC, CIICRAUNL CTRHIAPTINITG NROUEINPH 33 ACTICTRIN 5 arapuiliil CHIVAIINLL HeCTO ¢e Halar
S CC BICMAT HCCTUILMPTINE PSIICHIR, HOPGUL HEBB3MGRHOCTT ; " : o oNfeKCHOTo Mg
2 1, Hopay SSMORHOCTTA 28 € URCIRILET BOHMKI BL3MOWKHI 51 CAKTO 11 KOMIACKCHOT it

oo wena | I HeCH, i 43) ABAPHIL. KAKTO 3 KOMILICKCHOTO Bu3AeiiCTig
;lil jx: : ln,.um : Canitie GaK1opt, K10 ARIGOUNIA, BLANICHIC Hit MOPETO. TSI, RILHIMOCT, TEMBCPATYPH 1A OROIITA CPSAL N AP .
CIUCHMO OF CUPUMEKI | SHOIEABAIC Ha HeoGiTrie QABOAIH TEXI - ‘ ‘
'“”\‘;’”‘U‘D‘WC(1:':-tl :;\711:;:\2 :\I:».\'ilnnx().umn\. HE HCOOITEICAMIE DOABLIAI TEXHAYCCKES CPCACTRA 1T LiHoat MOCGRPII QHADATIL POSSTA 1 ROACINSA uph
3 HUNE W iR PABOINL , OCTARI QRTYRIIL I ChICCTBeHL HeeTo 10 Mok Ja ce okay 0 TR Getme ks
IR RItH X MO J12 CC OKIRC 1 PERISBALEL KAKTO TORR Betie ok v
v ik X : e ‘ e LIS SV ! L KQK A OCHIC JIORAZAHO O
o \";-l-l;-'::." ‘u :uw'nm.r.ug OUCTIRA 12 OOCTUBOBRATA, CACILTPATHUMIAT IHUBLICHT © ATOMUATA H0/Bosum A0wa “Kypes™ ot M. asryer 2000 rJ ‘

U;\l(_“ 1; H”(;:::x\\ ot i:»wunm TENNRNCCHI PAPAtOTRIS 1§ YURCTIA 1 vueSHI CUsYAATIBL ACRETRIS DU :m:'xpnmm cHTyanL, 1 cHCIgLImIC OF

oy o HOT o QI shtorory 31 . " i . . : ;

cit '”lt'l‘ll':nm{,,l‘:,:;‘,U:‘Ld““'u“"ﬂ“ CLNPABIE OHCHKD 38 POSITA 1A BOAOLFNTC LRI CHACHBAAC CRMENEIG B SnapHPAAL ysoumunn, P
W sy WV R WO HMSC B s MOc HENNTRRTIL: HART aet ! p -
TN T HITH an CL 8L RECEL T PHN L, RALG 11 01 GUETOPIIC B OKOIIGE CPEA L l-Re o

1

HOSOBH YA CHCTTe: 1 avapipa: 0
YA CHICHTTCIHE OOCPALANE, ABIpHPAR HOABOANRHR, KPATROTPATIIT BOI0OZGVINN CHY KA. COTYPAILIONII BOAWANHI CIy R b

14, Krastev 1, A. Krastev, A. Merdjanova. An analysis of possible deep diving failures
prevention and elimination measures. Proceeding of International scientific session
“Management of natural and z‘ecknologz’call risks” , 2001, Sofia, 80-85

ATLAJTIS HA BB3MOMKHITE ABAPHH ITPH IHJABOKOBO N BOIOJNAZHA
CHYCKANMSL MEPKH 3A NPENOTBPATHBANE H JHKBHAA MSITA WM

Houng Kpueren A. Kpueren AnGesa Mepioranona
Hucnieyr no oxeanonorist - bATH Hucturyt o okeatosorns - BAH Huerieryr no oxeanonoris ~ bAIH
Bapua 9000 |

Buarapus

PESIOME

JUBOROBOATINTE BOAOIIIN CUYCRAIIL ¢ cuny ov uaii-prckomie onewikn Zefiocii. Tosa ce Ofyenatst OT BIAICTIeIO ni hakiopiie 1a
HeGALPONPHST AT 32 0TI FABANC 1T PAGUT DKCHIL CPU/IA ~ HIATIHIZ, TCHIEPATYPU. BIIIMOCT 1 /4.

C yBeHIEUEIIE 1 BUEERICIO . (PECHER IO JLATHIHIATY), HEGIM ONpIA IO o BLACHCTRIG N Rk iopire 15 OROMIRTL CPL HapacTea
H‘HJIPCL’HHII() flacy L II[N)ML'HII IR ‘ll}l”\'ll“l“'\.’ Hl MOBCHIRIBHL DR altitinng, Ta S He e ll\),l}'“ll DRG0 HMIBE e CC li[)(h\l\ill)”
b HapaMei e Ha Junarennata cpeta i CC RO P KOMIEICKE OF TCNHMCCRIT CPC}!C'H’.[L et Kaio /LI-H{DUR{)H(],‘UH! BUSAGHASHL
KOMIUICKEIL

COctonasaiiin S T MEEHIL 1A BVMOGKHIIC QBEPINE 1 10 POIVIERTING 0T ARAFCHCUNIHINIC CRCICPHUMCH LT I3CACABIHIA, TINOBGRINIL B
HHCHH)'H! Ho (H(Cii“(tli)lINl“;:\l I aue BHPH(’L ABTOPIIC fpasy i H;lUlHU!H HA BL3IMORHI e aBapiing i BABHCHMOCT OF ,‘Ux.l'\—)()‘HVHIHﬂ HER RS SR HAIH IR
TCNTHEICCKT L'])C,‘(L'H‘n‘l n Hj)\.’,‘ifli“ at t.ill.'\ll!(‘ﬂl‘ll“l MCP!-.H RH] (ls')\l.'ikﬂN[HHEHHHNH) HOTHIORE CXCMIL ,'HH\'(!H,’HIPHHC\() Tiat,

[CHoUOBIE 2y S JLAGOKOBOICH BOAOMUICH KOMILICKC: 01 BOPEH BOAVIAICH 3B LHLLL DOIRHA TPANCHOPIIL Kamepd,
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15.Kpscres U., A. Mepmxanora, I1. ['anueB. ExcriepuMenTHpaHe Ha ra3oBH JUXATEIHA CMECH
1P HEHACUTCHU [IBIOOKOBOAHM BojonasHu cmyckanus. CO6opHuK ¢ joknagu or IV
Hauponanua xongepenuus o aBualiioHHa H MOpcKa MeaunuHa, Bapha, 26-28.09.2001

EKCHCpHM%H’I‘!‘Ip&H@ Ha rasOBH AWXaTe/THH CMCCH
PV HEHACHTCHH I{BIGOKOBOJHH BOJOIA3HH CIyCKaHuA

H.Kpvemes, A.Meponcanosa - HO-BAH, Bapna,

Haii usnopssanama ecmecmeena uxamenna ¢peda 66 GOOOIGSHOMG RPAKIMUKI €
Gu3Qyxvn. Iprnnume 3a . CculljeCmeysauyume Ozpantents ¢ duabovunnus Ouanason jua
npunovicenuento My (v 60 m) ca npossasamume ce HeGAQ2ONPUSIMH (DUIUONORHYHY
eqherInt 30 USRI OPRAIUSBM — 3ACURGUNC €& HOPROMUNHG OCTICmGe Ha A30Md 1
MOKCUUHO OSTICMENE 11X KUCAOPOOA, NOG BIUANYE HA YEeAUAsaomo ce nanszane, 3a oa
ce yzbeznam mesu nedicenameny eexmy , 3a HO 201emyu Om 6w30VHIS OUANA3OH
Qurbouun ce uspadomeanm uzKycmeeny Ouxamennt cwecu (HIC), npu xoumo ce
HAMAAGA COOBPICAHULING HA Q30M U KUCAOPOO UM Q30N USYANO Ce 3aMeCmen ¢ Opye
unepmen 2as. Hsnomseanemo na HIC e nepaspusno ceepzano ¢ paspalbomedinemo Ha
dexosnpecuonny peocusu (JP), wuamo yen e nomnuasane na Gesonacuocmma na
GUOORAZHOMO  CHYCKAHE U RPOGUAGKMUKA HA €OHO Om HAfl Hecmo Cpewjanume
npogecuonaninn 6OO0RA3HY 3ACONABAHUA — OCKOMRDECHOUHAMA GORCCH.

B Hucmumyma no oreanwonozus. coupecmeysa  3seno  "Bodonaswu  cucmemu U
mexsoro2” 3ANUMAGMIY0 C¢ ¢ pa3pabomia i excrepumennpane na JP it useomesine
Ha HJC, npudpyaicasani ¢ HoOpoOH MeQUEo-(Pu3MOA02IYIN UZCALACAHS,

16. Kpscrer M., A. Mepmkanosa. BononasHara AeliHOCT B Typu3Ma - ChCTOSHHE, NIEPCICKTURY,
HOopMaTuBHA 0aza. MexayHapoaHa Hay1Ha KoH(peperuus kunesnonorua 2002, BTY ,,Cs. Cs.
Kwupun u Meroau®, Benuko TepHOBO

BOJONASHATA AEHHOCT B TYPH3MA — CLCTOSHUE,
TIEPCIIEKTUBHU, HOPMATHBHA BA3A

I-p wak. Mo Kpeetes
Bk, Anbera Meppkasora
HHCT‘HTyT [0 OKeaHonorvsa — Bapl-xa

Hali-muamMiuso paspupamiara ce HiZyCTpHA B CHOTA ¢ TYPH3MA.
Auramnkata ce HIPa3ABA HE CaMO B OrPOMEMA 06CPOT HMa KarmTand (Ha
BTODO MSCTO CHeA HefyreHata HUMYCTPHA), HO X B HENPEKHCHATOTO
Cb3HABaHe M PAIBUTME HA HOBM KJIOHMOBE M ACHHOCTH BIVLIOYEHH B
TIOHATHETO ANTEPHATHBEH TYPH3BM — EKOTOTHUSH, CCNCKH, ClopTed W .
Hapbipento CHITHO € yBICICHRETO KBM TYPHIMA € YUACTHE A CKCTPEMHM
CHIOPTOBE — B TOBA WHCIO AMIMHHIBM, JICTATENHR CHOPTOBE, BOXHH
CIopTOBe, ObHNKM CKOKOBE, EJHO OT HATIPABNEHHATA, KOSTO MOMYHH MHOIO
Obp30 PasBUTHE B MOCHENHATE FOAMHHA € TIOABOLHIS TYPHILM.

B 6muzocr o mopekate kypopTH AoHCTBAT AECETKH XUIAAH
BOZONA3HY LEHIPOBE M YUWIHINA, KOHIQ FPeUIarar IUpoka raMa of
BONONAIHK JEHHOCTH © OT PAa3iMUHM HHBA HA OOYUEHME A0 CAMHHUEN
BONONQIMH  CNYCKAHHS 32  3aNO3HaBae ¢ noJsousara  cpeja.  3a
CePrHQMLEPANNTE BOAONA3Y, CRIOPES HMBOTO HA LOATOTOBKA W HATPYNAH
OIMT, C& MPEANAraT BOAONASHY CIYCKANA B HElESPH, Ha NOTLIAMN Kopaby,
LbAGOKOBOMHH CTYCKAHHUS, HOIMBH CHYCKAHHS, CRYCKAHHH ¢ M3KYGTLCHU
[a30BH AUXATETHN CMECH U JIP.
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17.Kpseree M., Xp. Bosos, A. Mepmxanosa. Hopmartusna Gasa 3a GesomacHOCTTa Ha
BOJOJNA3HATA AEHHOCT — aKTyajaHd NpoOieMy, CHHXPOHHM3UPAaHe ChC CBETOBHUTE aHAJIO3H.

Proceeding of Sixth international conference on marine sciences and technologies, Black Sea,
2002, Varna
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il
sibstract, Diving is one of the most dangerous hnan activities. Despite of the rapid development m‘gcil
improvement of the diving technology, ihe underwater aceidents, including these with lethal end, are with
high rating. One of the ways to increase the safery is.the development and effective application of
adequate normative requirements. The safety measures of the European legislation are strictly regulated.
and determined. There is @ system for supervision of their implementation. o
The existing Safety Diving Rules in Bulgaria of 1963 are desperately old and ineffective, High rating of
diving accidents is recorded due (e sonie extent fo the lack of normeiive buse. According to duta of the.
Navy Hospiial -~ Varna, jor the period 1997 - 2000, there are 41 registered accidents followed by :(r‘
successfil medical reatment of the divers. ; !
Al that andd dhie necessity of thorough hurionization of our legislation with the Luropean lasws rcqu."zfc’i
wrgent developient of proper normative documents on the basis of the warld- wide experience. i
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18. Cranuea M, Jlo6pesa . A, Mepmkanora A, ['anyHcka b, (2008). Onpenensne Ha
puTavMud A u BuTamuH E upe3s Bucoko-edexTHBHa Te4Ha XpoMartorpadus B nga Kast
(Neogobius fluviatilis) or Bearapckoro uepHoMopcko kpaiibpexue. Plovdiv University,

Paisii, Hilendarski-Bulgaria, Scientific papers, 36(5), 45-50

IUVIOBIUBCKU YHUBEPCUTET , JIAMUCHI XUJIEIITAPCKHA“ —~ BBJITAPISI
HAYYHH TPYJIOBE, TOM 36, KH. 5, 2008 —- XUMH4, Cb. A
PLOVDIV UNIVERSITY ,,PAISII HILENDARSKI* - BULGARIA
SCIENTIFIC PAPERS, VOL. 36, BOOK 5, 2008 — CIIEMISTRY

OIIPEJAEJISIHE HA BUTAMWH A U BUTAMUH E
YPE3 BUCOKO-E®EKTUBHA TEYHA XPOMATOI'PADUA
B PUBA KAS (Neogobius fluviatilis)

OT BBJTI'APCKOTO YEPHOMOPCKO KPAVBPEXUE

Cmanuesa M., Joopesa /]. A., Meposcanosa A., Fanyncka b.
Meouuuncxu Ynusepcumem — Bapua, yn. Mapun /Jpuroe Ne 55, 9000 Bapua
diana@mu-varna.bg

ABSTRACT

This study presents simultaneous deterrmnatmn of Vitamin A (all-trans retinol)
and Vitamin E (o-tocopherol) in tissue samples from Bulgarian Black Sea Coast fish
species by high-performance liquid chromatography method.

The method was applied to samples of Black Sea goby fish (Neogobius
fluviatilis) and includes two stages: extraction of tocopherol and retinol from the fish
tissue and subsequent quantitative HPLC determination. Quantitative determination
of the fat soluble vitamins in the hexane extracts has been done by HPLC with UV-
detection on RP-column Nucleosil (25 cm x 0,46 cm). The elution of tocopherol and
retinol from the chromatographic column was done by mobile phase composed of
100% methanol at flow rate 0.9 ml/min. locopherol was detected at wavelength 295
nm and retinol at 325 nm.

Mean concentration in fresh material were 47.93 pg/100g for Vitamin A and
0.5 mg/100 g for Vitamin E. Our results are in good agreement with the data from the
literature for other fish species.

Keywords: retinol, a-tocopherol, blacksee fish species, HPLC
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19. Stancheva, M., Dobreva, D., Merdzhanova, A., Galunska B., (2010). Vitamin content
and fatty acids composition of rainbow trout (Oncorhynchus mykiss). Plovdiv University,
Paisii, Hilendarski-Bulgaria, Scientific papers, 37(5), 117-124.

TUIOBJVIBCKY YHUBEPCUTET , ITAVICUM XUJIEHIAPCKU® ~ BBJITAPUA
HAVUHU TPYJIOBE, TOM 37, KH. 5, 2010 - XMW, Cb. A
PLOVDIV UNIVERSITY ,,PAISII HILENDARSKI“ - BULGARIA
SCIENTIFIC PAPERS, VOL. 37, BOOK 5, 2010 - CHEMISTRY

VITAMIN CONTENT AND FATTY ACIDS COMPOSITION
OF RAINBOW TROUT (ONCORHYNCHUS MYKISS)

Stancheva M., Dobreva D., Merdzhanova A., Galunska B.
Medical University of Varna, 55 Marin Drinov St., 9000 Varna
didobreva@gmail.com

ABSTRACT

The aim of present study is to evaluate the composition and the content of fatty
acids (FA) and fat soluble vitamins (A, E, D;) in the edible tissue of farmed rainbow
trout from the region of Central Bulgaria.

All-trans-retinol (vit. A), cholecalciferol (vit. D;) and o-tocopherol (vit. E) were
analyzed simultaneously using HPLC system with UV (vitamin A and D;) and fluo-
rescence detection (vitamin E). The sample preparation procedure includes saponifi-
cation and liquid-liquid extraction of the unsaponifiable matter. Total lipids were ex-
tracted according to Bligh and Dyer method. Analysis of fatty acid methyl esters
were performed using gas chromatography system with MS detection.

It was found that the lipid fraction contains substantial amounts of palmitic,
palmitoleic, stearic, linolenic, arachidonic and docosahexaenoic fatty acids and fat-
soluble vitamins. The retinol content in the fresh edible tissue of rainbow trout (On-
corhynchus mykiss) was 22.3£2.0 ng/100g; cholecalciferol — 6.0£0.29 ng/100g and
o-tocopherol — 809.1+ 56.0 nug/100g.

Linoleic acid (15.81%), docosahexaenoic acid (9.40%) and arachidonic acid
(4.21%) were the most dominant polyunsaturated fatty acids, about 33% of total FA
content. Palmitic acid (12.93%), tetracosanoic acid (3.76%) and oleic acid (3.57%)
were found to be the dominant of the saturated and unsaturated FA in rainbow trout
fillets.

Keywords: fat-soluble vitamins, PUFA, HPLC, GS/MS, trout
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20. Stancheva M and Merdzhanova A., (2011), Polyunsaturated Fatty Acids in Fish Species
from Bulgaria, Annual of Konstantin Preslavsky University of Shumen, Natural Sciences
Chemistry, Vol. XXI B1, 125-133

Polyunsaturated Fatty Acids in Fish Species from
Bulgaria
M. Stancheva, A. Merdzhanova
Department of Chemistry, Faculty of Pharmacy
Medical University - Varna
55 Marin Drinov St., 9000 Varna

E-mail: a.merdzhanova@gmail.com

Abstract: The aim of the present study was to determinate the fatty
acid composition of two popular Bulgarian Black Sea fish species -
Black Sea goby (Neogobius rattan) and sprat (Sprattus sprattus) and
one freshwater - brown turbot (Salmo trutta fario). The fatty acid (FA)
composition was analyzed by GC-MS. Lipid extraction was done
according to the Bligh and Dyer method. Methyl esters were prepared
according to method EN ISO 5508:2000. The total lipid content in
sprat was 2.50 g /100 g raw weight (r.w.), in goby — 1.60g/100 g r.w.
while brown turbot shown a value of 3.80g/100g r.w. In comparison
with other groups, the polyunsaturated FA (PUFA) showed the highest
level in trout — 44.26 % including n-3 such as eicosapentaenoic (EPA)
and docosahexaenoic (DHA) acids, and the lowest level in sprat —
33.94% and in goby — 37.82%. The level of total n-3 PUFAs was
higher than the total n-6 polyunsaturated fatty acid in all analyzed
Black Sea fish samples, while the freshwater brown trout shown a
significant level of n-6 PUFAs and minimum amount of n-3 group. A
n-3 /n-6 ratio was determined in all fish species.

Keywords: sprat, goby, brown trout, FAME, omega3 /omega 6 ratio,
Bulgarian fish species.
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21. Stancheva, M., Merdzhanova, A. (2011). Fatty acid composition of common carp,
rainbow trout and grey mullet fish species. Agricultural Science and Technology, 3(3): 285-
289.

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 3, No 3, pp 285 - 289, 2011

Fatty acid composition of common carp, rainbow trout and grey mullet fish species

M. Stancheva, A. Merdzhanova®

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

Abstract. The aim of the present study was to determinate the fatty acid composition of twoe commercially important freshwater fish species - rainbow frout
(Oncorhynchus mykiss) and carp (Cyprinus carpio L) and one Black Sea fish - grey mullet (fugil cephalus). Lipid extraction was done according to the Bligh
and Dyer method. Methy! esters were prepared according to method EN ISO 5508:2000. The fatly acid (FA) composition was analyzed by GC-MS. The total
{ipid content in rainbow trout was 11,50 g/100g raw weight (rw.), in carp— 12.74g/100 g r.w. while grey mullet showed a value of 3.80g/100g rw. In comparison
with other groups, the polyunsaturated FA (PUFA) showed the highest level in trout - 43.13 % including w3 such as eicosapentaenoic (EPA) and
docosahexaenoic (DHA) acids followed by grey mullet-29,1%, whereas the carp presented lowest level - 17.55%. The amounts of total w6 PUFAs were
higher than the total w3 PUFAs in all analyzed fish samples. Aw3/w6 and PUFA/SFA ratios were determined in alf three fish species.

Keywords: fatty acid composition, common carp, grey mullet, rainbow trout, GC-MS
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22. Stancheva, M., Merdzhanova, A., Makedonski, L. (2011). Fatty acid composition of fish
species from the Bulgarian Black Sea. Acta Medica Bulgarica, 38(1): 26-34

FATTY ACID COMPOSITION OF FISH SPECIES FROM
THE BULGARIAN BLACK SEA

M. Stancheva, A. Merdzhanova and L.Makedonski
Department of Chemistry, Medical University of Varna

Summary. The total lipids and fatty acid profile in the edible tissue of two
traditionally consumed fish species from Bulgarian Black Sea coast — shad and
red mullet in two seasons are determined. The fatty acid composition was analy-
sed by GC/MS. The total content of omega-3 fatty acids was significantly higher
than the total content of omega-6 fatty acids in shad whereas red mullet showed
opposite trend. The omega-3/omega-6 FA ratio, an useful indicator for evalua-
tion the relative nutritional value of a given fish, was within the recommended
range for the studied Black Sea fish species. Obtained results for FA composi-
tion, omega-3/omega-6 and polyunsaturated /saturated fatty acids ratios indicate
that these Black Sea fish species in both seasons — spring and autumn are good
sources of essential fatty acids.

Key words: omega-3, omega-8, fatty acids, GC/MS, fish species
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23. Stancheva, M., Dobreva, D., Merdzhanova, A., Galunska, B. (2011). Fatty acid
composition and fat soluble vitamins content of bighead carp (Aristichthys nobilis).
Plovdiv University, Paisii, Hilendarski—Bulgaria, Scientific papers, 38(5), 221-232.

ILIORTHBCKH YHAEEEPCIITET IIABCHI XAIFEIAPCKH® - ERITAPHA
HAVYHH TPFIDEE, TOM 38, KH. 5, 2011 - XIIAHAHE
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SCIENTIEIC PAFPERS, VOL. 33, BOOE § 2011 - CHEMISTRY

FATTY ACIDS COMPOSITION

AND FAT SOLUBLE VITAMINS

CONTENT OF BIGHEAD CARP
(ARISTICHTHYS NOBILIS)

A Merd=hanova, D. Dobreva, M. Stancheva

Medical University of Varma, 33 Marin Drinev 5, 9000 Tama
aamerdzhanovaggmail com

ABSTRACT

In the present study fatty acid compesition and fat soluble vitamins
comtent were analyzed in two season’s samples (spring and auimm)
freshwater bighead carp {drisfickihys nobilis).

Analysis of fatty acid methyl esters was performed by gas
chromatography system with MS detection. Vitamins A, D, and E were
analyzed simultanecusly using RP-HPLC system. The sample preparation
procedure includes saponification and biguidliquid extraction of the
unsaponifiable matter.

The fatty acid and vitamins contents of the imvestigated fish species
showed significant seasonal changes. The spring bighead carp characterized
with saturated fatty acid (SFA) (37.5%) and mono umsaturated fatty acids
{(MUEA) (22.1%), and poly unsaturated fatty acids (PUFA} (40.4%),
including essential omega 3 fatty acids (23.0%). The awtumn samples
showed higher SFA {40.3%) and MUFA (34 8%, and lower PUEA (24.6%),
due to reduced omega 3 fatty acids (9.7%).

sl
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24. Dobreva D., Merdzhanova, A., Stancheva, M., Makedonski L. (2011). Fatty acid profile
and Vitamin A and E content in Horse mackerel (7. mediterraneus). Asian Chemistry
Letters, 15 (1&2):1-10

Asian Chemistiv Letters Vol 15, No 1&2. 2011

Fatty Acid profile and Vitamin A and E content in

Horse mackerel (Trachurus mediterraneus)
Dobreva A.Diana. Merdzhanova Albena. Stancheva Mona,
Makedonski Lubomir
Department of Chemistrv, Faculty of Pharmacy, Medical University, 9002
Varna, Bulgaria
E-mail: didobreva@gmail.com

The aim of this study was to measure and evaluate of the total lipid. fatty acid
profil and Vitamin A and Vitamin E content of Black Sea horse mackerel or
scad (Trachurus mediterraneus pontica) catch from Bulgarian Black Sea and
the same fish species fiom Greek coast of Mediterranean Sea (Trachurus
mediterranens mediterraneus). The results from analysis showed that the
sample of Black Sea scad (Spring 08) contain 5.01 g total lipid per 100 g raw
weight and 2.40 g total lipid per 100 g raw weight (Autumn 08) while Greek
scad present 7.90 g total lipid per 100 g raw weight (Spring 09).The fatty acid
composition was analysed by Gas Chromatography with MS detector. The level
of total ®3 polyunsaturated fatty acid was higher than the total ®6
polyunsaturated fatty acid in the all analyzed Black Sea fish species. The
vitamins content was determinate by HPLC with UV detector. The results from
measure show the differences for Vitamin A and E contents between Black Sea
horse mackerel and Mediterranean horse mackerel.

25. Ivanova, V., Stancheva, M., Merdzhanova, A. (2012). Fatty acids composition of
macroalgae from Bulgarian Black Sea coast. 4nalele Universitatii” Ovidius” Constanta-
Seria Chimie, 23(1), 35-40.

Ovidius University Annals of Chemistry Volume 23, Number 1, pp.335-40, 2012

Fatty acids composition of macroalgae from Bulgarian Black Sea coast
Veselina IVANOVA*, Mona STANCHEVA and Albena MERDZHANOVA

Department of Chemistry, Medical University of Varna, 55 Marin Drinov Str., 9002 Varna, Bulgaria

Abstract Lipids and fatty acids (FA) composition of three Black Sea macroalgae Cladophora vagabunda,
Ceramium rubrum and Cystoseira barbara were studied. Fatty acids composition was analyzed by GC/MS. Total
lipids content varied widely among the species and ranged between 0.66 and 0.98 g per 100 g fresh weight.
Generally, saturated fatty acids were major components (62-71%), with 16:0 as the most abundant saturate (41—
57%). Total polyunsaturated FAs and monounsaturated FAs ranged from 28% to 38%. The green alga
Cladophora vagabunda showed higher C18 PUFAs contents than did C20 PUFAs while for red alga Ceramium
rubrum the trend was opposite. Cystoseira barbata belonging to the group of brown algae showed similar
amounts of C18 and C20 PUFAs contents. Cladophora vagabunda was rich in linoleic acid and Ceramium
rubrum in arachidonic acid (AA) while Cystoseira barbata was rich in both linoleic acid and eicosopentaenoic
acid. All of the studied species had a nutritionally beneficial n6/n3 ratio (1.24-2.84:1).

Keywords: Black Sea algae, fatty acids, GC/MS
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26. Merdzhanova, A,, Stancheva, M., Dobreva, D. A., Makedonski, L. (2013). Fatty acid
and fat soluble vitamins composition of raw and cooked Black Sea horse mackerel. Analele
Universitatii" Ovidius" Constanta-Seria Chimie, 24(1), 27-34.

YERSITA 10.2478/au0¢-2013-0006
Ovidius University Annals of Chemistry Volume 24, Number 1, pp.27-34, 2013

Fatty acid and fat soluble vitamins composition of
raw and cooked Black Sea horse mackerel

Albena MERDZHANOV A*, Mona STANCHEVA, Diana A. DOBREVA and Lyubomir MAKEDONSKI

Department of Chemistry, Medical University of Varna, 55 Marin Drinov Str., 9002 Varna, Bulgaria

Abstract. The fat soluble vitamins, as well as n3 and n6 fatty acids (FA) are essential compounds of fish lipids
and exclusively provided by the diet. Fish is sometimes eaten raw, but it is usually thermal processed before
consumption. Temperature processing of fish tissue enhances its taste, inactivates pathogenic microorganisms
and increases its shelf life. The fat sotuble vitamins (vitamins A, D3 and E) and fatty acids are considered to be
susceptible to oxidation during heating (cooking) process. The aim of the present study was to evaluate the effect
of steaming (10 min at 90°C) and frying (5 min on the each side with sunflower oil) on fat soluble vitamins and
fatty acids composition in Horse mackerel (Trahurus mediterraneus) fish fillets. Vitamins A, D; and E were
analyzed simultaneously using RP-HPLC. The fatty acid composition was analyzed by GC-MS. The amounts of
vitamin A (retinol) in cooked fish fillets (for both heat treatments) decreased significantly, compared to their
content in the raw samples. In contrast vitamin D; (cholecalciferol) content affects only by steaming, while
changes on vitamin E (alpha-tocopheroly was observed solely after frying process. The highest content of
monounsaturated fatty acids (MUFA) were observed after steaming, whereas fried samples presented higher
values of polyunsaturated fatty acids (PUFA) due to significant increase in linoleic acid (C18:2n6). During
steaming did not reduce significant n3 and n6 PUFA levels, while frying caused a large reduction of n3 PUFAs.
The ratio of n3/n6 was markedly lower in fried samples than in raw and steamed mackerel. In conclusion the
Black Sea Horse Mackerel is a good source of vitamin Ds, vitamin E and n3 PUFAs. After steaming and frying
process there were minimum losses in the contents of cholecalciferol and alpha-tocopherol, while retinol was
reduced nearly a half. The process of frying affects most significantly three fatty acids groups, whereas after
steaming was observed little influence on fatty acids profile.

Keywords: Trahurus mediterraneus, steaming, {rying, vitamins, fatty acids, human health

27. Merdzhanova, A., Makedonski, L., Stancheva, M (2013). Black Sea Shad and Red
Mullet as sources of omega 3 Fatty Acids. Scripta Scientifica Medica, 45, 18-23.

ORIGINAL ARTICLES

BLACK SEA SHAD AND RED MULLET AS SOURCES
OF OMEGA 3 FATTY ACIDS

Albena Merdzhanova, Lyubomir Makedonski, Mona Stancheva

Department of Chemistry, Medical University of Varna

ABSTRACT

PURPOSE: The purpose of this work was to study the seasonal changes of the quantity of omega-3 poly-
unsaturated fatty acids (n-3 PUFA) in two commonly consumed Black Sea fish species shad (Alosa ponti-
ca) and red mullet (Mullus barbatus ponticus). These fish species appear as one of the best sources of ome-
ga-3 polyunsaturated fatty acids.

26




28. Stancheva, M., Merdzhanova, A., Petrova, E., Petrova, D. (2013). Heavy Metals and
Proximate Composition of Black Sea Sprat (Sprattus sprattus) and Goby (Neogobius
melanostomus). Bulgarian Journal of Agricultural Science, 19(1), 35-41.(1F=0.2)
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Bulgarian Journal of Agricultural Science, 19 (Supplement 1) 2013, 35-41
Agricultural Academy

HEAVY METALS AND PROXIMATE COMPOSITION OF BLACK SEA SPRAT
(SPRATTUS SPRATTUS) AND GOBY (VEOGOBIUS MELANOSTOMUS)

M. STANCHEVA!, A. MERDZHANOVA!, E. PETROVA? and D. PETROVA?
! Medical University, Department of Chemistry, BG — 9002 Varna, Bulgaria
2 Institute of Fish Resources, BG — 9000 Varna, Bulgaria

Abstract

STANCHEVA, M., A. MERDZHANOVA, E, PETROVA and D. PETROVA, 2013. Heavy metals and proximate composition
of Black Sea sprat (Spratius sprattus) and goby (Neogobius melanostomus). Bulg. J. Agric. Sci., Supplement 1: 35 41

The aim of the present study were to determine and compare the heavy metals content (Pb, Cd, Hg and As) and proximate
composition in edible part of two commercially important fish species from Bulgarian Black Sea — sprat (Sprattus sprattus) and
goby (Neogobius melanostomus). Determination of As, Cd, and Pb were carried out on a Perkin Elmer Zeeman 3030 spectrom-
eter with an HGA-600 atomizer, whereas Hg was analyzed by Milestone Direct Mercury Analyzer. The levels of Cd and Pb
were relatively low in both analyzed species while those for As concentration show higher value for sprat. The amounts of Hg
for sprat and goby are also under permitted levels for fishes for human consumption. Proximate composition of the following
nutrients was determined using standard procedures of AOAC (1991): moisture, crude protein and total lipids. Crude protein in
fish samples was in the range 17.15-18.10%, while fat content was from 1.60 to 4.30 g.100 g ' w.w. Energy values have been
calculated using FAO/WHO specific factors and were in interval 373437 kJ.100 g ! w.w. Results showed that observed heavy
metal contents have lower concentration of mean values than the permissible limits set by FAO/WHO in analyzed samples. It
can be concluded that both species studied are safe to be consumed and have a good nutrition quality.

Key words: Heavy metals, proximate composition, Black Sea Sprat, Goby
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29. Dobreva, D., Stancheva, M., Merdzhanova, A, (2013). Effect of frozen storage on fat
soluble vitamins content in fish fillets. Scripra Scientifica Medica, 45(3):23-26

ORIGINAL ARTICLES

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-tocopherol and cholecalciferol) in edible tissue of
Bluefish (Pomatomus 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 stor-
age.

The sample preparation procedure includes saponification and consequent extraction of fat-soluble vita-
mins with n-hexane. The extract was dried under nitrogen flow and redissolved in methanol, HPLC analy-
sis 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.
Retinol and cholecalciferol were monitored by UV detection and alpha-tocopherol was detected by fluores-
cence.

The retinol and cholecalciferol contents in fresh edible tissue of Black sea Bluefish (38.5+2.4 pg.100g ww
and 11.2+1.2 pg.100g'ww, respectively) were close to values in the freshwater fish Rainbow trout (58.9:2.6
#g-100g"ww and 14.9+1.1 ug.100g ww, respectively). Alpha-tocopherol content was several fold higher in
Rainbow trout (1648.9:68.8 pg.100g " ww) than in Black sea Bluefish (427.1+37.1 ug.100g ww).

Long period of storage affected mostly retinol and alpha-tocopherol contents in two fish species. While
cholecalciferol content remained almost unchanged.

Key words: Retinol, Alpha-Tocopherol, Cholecalciferol, Frozen storage, Fish fillet
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Ovidius University Annals of Chemistry Volume 25, Number 1, pp. 15-23, 2014

Fat soluble vitamins and fatty acid composition
of wild Black sea mussel, rapana and shrimp

Albena MERDZHANOVA*, Diana A. DOBREVA, Mona STANCHEVA and Lubomir MAKEDONSKI

Department of Chemistry, Medical University of Varna, 535 Marin Drinov Sir., Varna, Bulgaria

Abstract Many studies suggest that marine molluscs are one of the most important dietary sources of fat soluble
vitamins (E, D; and A) and essential fatty acids (FA). The most commercially important species from the
Bulgarian Black Sea are the Black mussel, rapana and shrimp. There is scarce information in the scientific
literature about fat soluble vitamins and FA composition of these Black Sea molluscs. The aims of the present
study are to determine and compare fat soluble vitamins content as well as relative daily intake, FA composition
and atherogenic index (IA), thrombogenicity index (IT) and flesh-lipid quality index (FLQ) in wild Black Sea
mussel (Mytilus galloprovincialis), rapana (Rapana venosa) and shrimp (Crangon crangon). Fat soluble
vitamins were analysed simultaneously using RP-HPLC system. The FA profile was analysed by GC-MS. All of
the analysed samples presented significant amounts of vitamin E, followed by vitamin A and D;. Black Sea
molluscs are excellent sources of fat soluble vitamins, especially for vitamin D; - one survey provides more than
100% of the RDI established in Bulgaria. The FA composition of total lipids showed significant differences and
the present study revealed that SFA content was significantly higher than MUFA (p<0.001) and PUFA (p<0.001)
(SFA>PUFA>MUFA) in shrimp and mussel whereas rapana showed opposite trends (PUFA>SFA>MUFA). The
omega6/omega3 and PUFA/SFA ratios of the analysed species were greater than the FAQ/WHO
recommendations.

Keywords: Mytilus sp., Rapana sp., Crangon sp., fat soluble vitamins, fatty acids, Bulgarian Black Sea coast
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VERSITA doi: 10.2478/auoc-2014-0010
Ovidius University Annals of Chemistry Volume 25, Number 1, pp. 53-58, 2014

Evaluation of toxic metal levels in edible tissues of three wild captured
freshwater fishes

Katya PEYCHEVA*; Lubomir MAKEDONSKI, Albena MERDZHANOVA and Mona STANCHEV A

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

Abstract River ecosystems are vulnerable to heavy metal pollution. Fish samples are considered as one of the
most indicative factors, in fresh water systems, for the estimation of trace metals pollution potential since they
are the final chain of aquatic web. The objective of the present study is to evaluate the concentration of some
toxic elements (As, Hg, Pb, Cd and Ni) in edible part of three wild fresh water fish species (zander (Sander
lucioperca), wels catfish (Silurus glanis) and European carp (Cyprinus Carpio)) caught from Bulgarian part of
Danube river collected during 2010, The Danube River is the European Union's longest and the continent's
second longest river that passes through or touches the borders of ten countries. It has a great importance in
regard to biodiversity, economics and transportation. The elements (As, Pb, Cd and Ni) were assayed using
Perkin Elmer Zeeman 3030 electrothermal atomic absorption spectrometer with an HGA-600 atomizer.
Determination of Hg was performed using Milestone Direct Mercury Analyzer DMA-80. The results were
expressed as ug/g dry weight. The order of heavy metal accumulation in the edible part of zander is As>Hg>Pb>
Ni> Cd while the other two fish species show a different metal accumulation Hg> As>Pb> Ni> Cd. In all heavy
metals, the accumulation of mercuric and arsenic proportion was significantly high in all three fish types.

Keywords: Danube River, fish, toxic elements, ETAAS, Mercury Analyzer
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AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 6.No3,pp 271 - 277, 2014

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 is to evaluate the seasonal changes in total lipids and fatty acid (FA) composition, and fat soluble vitamins A D, E)
contentin the edible tissue of two freshwater fish Species~ grass carp and common carp. The FAandvitamins contents of the investigated fish species showed
significant seasonal changes. All spring samples were characterized by lower saturated fatty acid (SFA) levels (fom 35.9% o 36.0%) and higher
polyunsaturated fatty acids (PUFA) (from 14.6% upto 30.1%), including the essential omega 3 PUFA compared to the autumn specimens. The autumn camp
andgrass carp showed significant decrease of the monounsaturatedatty acids (MUFA) fevels. All autumn samples 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

weight (ww) for alltrans-retinol; from 5.41+0,33 Ug.100g " ww to 30.87+5.1 1g.100g"ww cholecalciferol and from 1051.8+38.470 1g.100g" ww to 3133.1+
57.8 ug.1 00g"wa~tocopherol, respectively. All analyzed cyprinid species in both seasons are good saurces of fat soluble vitamins and PUFAs, which makes
them adesirable part of the human diet.
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QUALITY EVALUATION OF DIETARY LIPID OF CHANNEL CATFISH
(ICTALURUS PUNCTATUS) FROM BULGARIA

A. MERDZHANOVA, D. DOBREVA and M. STANCHEVA
Medical University, Department of Chemistry, BG — 9002 Varna, Bulgaria

Abstract

MERDZHANOVA, A, D. DOBREVA and M. ST, ANCHEVA, 2015. Quality cvaluation of dictary lipid of channel
catfish (Ietalurus punctatus) from Bulgaria. Bulg. J. Agric. Sci., Supplement 1, 21: 202-207

Fish lipids are important components of diet due to their significance as energy, essential fatty acids and fat soluble vitamins
sources. No data is available on fatty acid (FA) composition and fat soluble vitamins content of freshwater channel catfish
from Bulgarian fish market. The objectives of the present work were to investigate the total lipid content, FA profile, lipid
quality indices (atherogenic, thrombogenic), fat soluble vitamins (A, E and D) as well as relative daily intake of vitamins of
Channel catfish (Jetalurus punctatus). The potential nutritional and medicinal value of FA composition and vitamins content to
consumers were evaluated. The FA composition was analyzed by GC-MS. Fat soluble vitamins were analyzed simultaneously
using RP-HPLC. The FA distribution of catfish is: SFA>MUFA=PUFA. The n3/n6 and PUFA/SFA ratios were greater than the
recommended by FAO/WHO. A portion of 100 g contained 0.245 g of EPA+DHA n-3 PUFA. Catfish tissue presented signifi-
cant amounts of vitamin E (1374.5 + 158.1 pg.100 g ! ww), followed by vitamin A (36.2 + 0,7 pug.100 g ' ww) and D, (177«
0.7 pug.100 g ' ww). This species is excellent source of fat soluble vitamins, especially for vitamin D, - one survey provides
more than 300% of the RDI established in Bulgaria. This study provides specific nutritional information with respect to the
consumption of channel catfish for nutrient balance as foodstuff. Since fish tissue is a valuable source of essential nutrients, a
detailed analysis for evaluation the nutrient compesition and content on fish lipids is needed.

Key words: channcl catfish, fatty acids, lipid quality indices, vitamin E, vitamin A, vitamin D,

Abbreviations: FA — fatty acid; GC-MS — gas chromatography with mass detection; RP-HPLC—reverse phase —
high pressure liquid chromatography, SFA - Saturated fatty acids; MUFA — monounsaturated fatty acid; PUFA ~
polyunsaturated fatty acid; n-3 PUFA — omega-3 polyunsaturated fatty acid; n-6 PUFA — omega-6 polyunsaturated
fatty acid; EPA — cicosapentacnoic fatty acid, n-3 PUFA,; DHA - docosahexacnoic fatty acid, n-3 PUFA; RDI —
recommended daily intake
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The impact of Different Cooking Methods on Fat Soluble Vitamins’ Content and
Fatty Acid Composition of the Black Sea Shad (Alosa immaculata)

Diana A. Dobreval, Albena Merdzhanoval, Mona Stancheva’
Medical University of Varna, 55 Marin Drinov St., 9000 Varna, Bulgaria®

Abstract

The aim of the present study was to evaluate the effect of steaming (10 min at 90°CJ and grilling (15 min,
220°C) on lipid, fat soluble vitamins’ contents, and the fatty acid’s group profile of Shad (dlosa immaculata).

The total lipid content was determined according to Bligh&Dver method. Fat soluble vitamins were
determined by RP-HPLC. Fatty acid methyl esters were analysed by GC/MS.

The amount of vitamin A in steamed Jillets decreases significantly compared to raw samples, whereas
vitamin D; and E remain almost unchanged. Among the three fat soluble vitaniins, the grilling process affects
significantly only vitamin A and E. The steaming tends to increase the saturated fatty acid (FA) levels, whereas
grilling increases monounsaturated Jatty acids. The steaming, results in significant decrease in omega- 3 FA
levels. After grilling the omega-6 amounts remain almost unchanged, whereas the omega-3 polyunsaturated FA
were significantly decreased.

After steaming and grilling the shad showed insignificant losses of vitamin D and E contents, while retinol
was reduced nearly in half. The FA composition of shad tissue did not reveal great losses in omega-3 FA4 after
heat treatments. We can conclude that both cooking methods are suitable for preserving the biological active
components in shad.

Keywords: Alosa immaculata, grilling, n-3, n-6, steaming, fatty acids, fat soluble vitamins
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Effect of allopurinol on oxidative stress in
obesity and liver content of free fatty acids

ABSTRACT

Oxidative stress appears as the key feature associated with dysfunction in adipose
tissue and a major factor in the mechanisms of altered lipid metabolism in
obesity. Cellular response of adipocytes in the conditions of oxidative stress
results in maintaining systemic pro-inflammatory state. insulin resistance and
increased accumulation ofvery long-chain saturated fatty acids (VLCSFAS) to the
liver. which are lipotoxic and lead to further injury. Therefore, the therapeutic
purposes of lowering the production of ROS. may have beneficial effects on
obesity and its associated complications. The aim of the study was to determine
the influence of allopurinol (xanthine oxidase inhibitors) on oxidative stress in
adipose tissue and liver saturated fatty acids content in a model of fructose-
induced obesity. We used a model of high-fructose diet (HFD) in male rats
Wistar (16 weeks. 35% glucose-fructose corn syrup), divided into three groups:
control: HFD: HFD and allopurinol administration (150 mg/kg in drinking water
for 16 week). Analysis of fatty acids was performed by Gas Chromatograph with
MS detector. Serum levels of glucose and uric acid (UA): weight, markers of
oxidative stress- MDA (malondialdehyde), glutathione (GSH) and glutathione
peroxidase (Gpx) in the retroperitoneal tissue were investigated. The results
showed significantly elevated of VLCSFAs. retroperitoneal tissue/ body weight
ratio. MDA, Gpx. glucose and UA levels in serum and decreased levels of
glutathione in HFD rats compared to the control group. In the group treated with
allopurinol the retroperitoneal tissue/ body weight ratio. the levels of MDA, Gpx.
VLCSFAs. UA and glucose levels in serum were significantly reduced while
glutathione levels were clevated in comparison with HED rats, The inhibition of
xanthine oxidase and UA by allopurinol prevents the development of oxidative
changes in adipose tisswe. This effect probably suppresses inflamumation in
adipose tissue. improves insulin sensitivity, reduce VLCSFAs levels and thereby
prevent the further lipotoxicliver damage.

Key words: allopurinol, free fatty acids, adipose fissue. xanthine oxidase,
oxidative stress.
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Nutritional evaluation of aquaculture mussels (M. galloprovincialis)
from the Black Sea, Bulgaria

Albena MERDZHANOVA®, Diana A. DOBREVA and Stanislava GEORGIEVA

Deparmment of Chemistry, Medical University of Varna, 55 Marin Drinov Str., Varna, Bulgaria

Abstract. In recent years black mussels are one of the most commercially important species from the Bulgarian
Black Sea. The marine mollusks are valuable healthy food, low in calories and fats and high in proteins. 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, cholesterol and PUFA content is very limited. The aim of
the present study is to determine and compare protein. lipid. carbohydrate and energy values. fat soluble pigments.
cholesterol and fatty acid composition in farmed mussels (Mpytilus 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 AQAC (1990) methods. Fatty
acids were analyzed by the GC-MS system. Fat soluble pigments and cholesterol were analyzed sinultaneously
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
is significantly low, while the omega-3 (1-3) is significantly higher than the omega-6 PUFA. A portion of 100 g
edible tissue provides 0.500 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 is beneficial food for the human health and it is advisable to be part of a proper or a preventive diet of
Bulgarian consumers.

Keywords: black mussels, astaxanthin, n-3 PUFA. energy value.
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“
Abstract
Introduction

International studies show an increased incidence of chronic kidney disease (CKTY) in patients
with metabolic synidrome (MS). It is assumed that the major components of MS - ohesity,
insulin resistance, dyslipidemis, and hypertension - are linked to renal damage through the
systemnic release of several pro-inflammatory mediators, such as uric acid {UA), C-reactive
pratein (AP}, and generalized oxidative stress. The aim of the present study was to investigate
the extent of kidney impairment and manifestations of dysfunction in rats with fructose-
indueed M3,

Methods

We used a mods] of high-fructose diet in male Wistar rats with 35% glucose-fructose com syTup
in drinking water aver & duration of 16 weeks. The experimental animals were divided into two
Froups: contral and high-fructose drinking (HFD). Serum samples were obtained from hoth
groups for laboratory study, and the kidneys were extracted for ohservation via light
micrnseopy examination.

Results

Al HFD Tats developed ohesity, hyperglyremia, hypertriglyceridemia, increased levels of CRP
and UA (when compared to the control group), and oxidative stress with high levels of
malondialdehyde and low levels of redured giutathione. The kidnays of the HFD group revealed
a significant increase in kidney weight in the ahsence of evidence of renal dysfunction and
electrolyte disturbances. Under light microscopy, the kidneys of the HFD group revealed
amyloid deposits in Kimmelstiel-Wilson-like nodules and the walls of the large caliber blond
vessels, sarly-stage atherosclernsis with visihle ruptures and searring, hydropic chenge
{vacunlar degeneration) in the epithelial calls covering the prowimal tubules, and increassd
ensinophilia in the distant tubules when compared to the contral group.

Conclusion

Under the conditions of a fructose-induced metshalic syndrome, high serum UA and CRP
correlte to the development of early renal disorders without a clinical manifestation of renal
dysfunction. These phenomena are of patticular importance for assessing the risk of developing
fusture CKII.

Calegories: Endocrinalogy Trobetes Metabolism, Futholngy, Nephrology
Reywurds: amyluid a, setabolic syedroame, chronic kiddoery dissase, fuctose

» Radanova M. (November 07, 2017)
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Protective role of S-Adenosylmethionine against
fructose-induced oxidative damage in obesity

Kameliya Zh Bratoeva' Mariya A. Radanova® Albena V. Merdzhanova® Ivan S. Donev?
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Abstract Introduction. It has been shown that S-adenosylmethionine (S-AMe) stimulates
glutathione synthesis and increases cell resistance to the cytotoxic action of free radicals and
pro-inflammatory cytokines. The aim of this study was to determine the effect of S-
adenosylmethionine on the oxidative stress in adipose tissue in a model of fructose-induced
obesity.

Methods. The study was performed on male Wistar rats divided into 3 groups: control,
fructose fed (HFD) (35%. 16 weeks). and HED + S-AMe (20 mg/kg). We examined the
changes in the ratio of retroperitoneal adipose tissue weight / body weight: levels of reduced
glutathione (GSH) and malondialdehyde (MDA) in the retroperitoneal adipose tissue, and
serum levels of GSH and TNF-c.

Results. Significant increases in the retroperitoneal adipose tissue. MDA, and serum
TNF-a were identified. as well as decreased tissue and serum levels of GSH in rats fed with
a high-fructose diet as compared with the control group. In the group fed with HFD and S-
AMe, we found significant reduction in the retroperitoneal adipose tissue and decreased
levels of MDA and serum TNF-a, as well as increased tissue and serum levels of GSH as
compared with the group only on HFD.

In conclusion. our results show that fructose-induced obesity causes oxidative stress in
hypertrophic visceral adipose tissue. The administration of S-AMe improves the
antioxidative protection of adipocytes. and reduces oxidative damage and excessive
accumulation of lipids and inflammation.

Keywords: S-adenosylmethionine, fructose, oxidative damage, obesity
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Seasonal changes in fatty acid
composition and alpha-tocopherol
content in Cystoseira barbata
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Abstract

Hexra ma mactommoro mpoyaeane e aa ce IPOYSAT CE30HHHTE NPOMEHH B
CBIOBPKANHETO Ha ODIMH THITNIR, MACTHOKHCE/HNNENT CHCTAB H CBIOBPAAHHETO Ha
Toxogepon s kadaprTe Bogopac Cystosera barbata. MacTromcemmrmrgT creTaR
H CRABPKAHHETO HA BUTAMHH E nokassar ssawiTessy npomens B HicensamuTe
cezone. Ilponermmre mpobm ce XAPAKTEPH3IAPAT € TO-BHCOKH KOIHICSCTRA
HacHTeHH MacTHE kucexurs (HMEK — ot 62% na 70%) u MoHOHeHacHTeHs MacTHY
smcemmH (MHMK — 8% a0 13%) 1 no-mmcxo CBOBPAANHES HA OMTHHECHACHTCHR
MacTeE kucemunn (TIHMK ot 29% ma 16% or obmure MacTum xucemmn). [To-
HuckuTe konprrectsa [THMEK ce Jumxar miagso Ha SHATHTETHOTO HaMALIBANE HA
munonopata (C18:20-6) u apaxmzonopara xucemEy (C20:40-6) npes nponerTa.
CemepmanneTo Ha TOKODEPOT HAMANABA IHATITETHO B OPONETHHS CE30H,
croTBeTHO 0T 7.2 no 4.7 mg g-1 .

Kevwords: Cystoseira barbata, Black Sea, fatty acids, a-tocopherol
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Fish Lipids as a Valuable Source of
Polyunsaturated Fatty Acids

Albena Merdzhanova’, Ivaylo Ivanov?,
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Abstract: This article presents information about omega-3 (n-3) and omega-6 (n-6) polvunsaturated
Jatty acid (PUFA) contents in a broad range of commercially important fish species available on
Buigarian fish markets. The aim is to raise consumers’ awareness and encourage them to eat fish.
Fish species from the Black Sea coast have relatively high proportion of n-3 PUFAs, of which more
than 80% is by EPA (eicosapentaenoic acid, C 20:5 n-3) and DHA (docosahexaenoic acid, C' 22:6 n-
3). Extensive epidemiological studies show that Sish consumprion is inversely associated with the
incidence of cardiovascular diseases (CVD), stroke and the Junctioning of the brain. Abour 0.5 gof
omega-3 (EPA+DHA) a day or two servings of oily fish a week are required to reduce the risi of
death from CVD. PUFAs needs should be satisfied not only with food additives but with Sish lipids
containing food.

Key words: omega-3, omega-6, Black Sea fish, health benefits
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LIPIDS OF BLACK SEA ALGAE: UNVEILING
THEIR POTENTIAL FOR PHARMACEUTICAL
AND COSMETIC APPLICATIONS

Vesclina Panayotova!, Albena Merzdhanoval, Diana A. Dobreva!, Magdalen
Zlatanov?, Lubomir Makedonski!
1) Department of Chemistry, Faculty of Pharmacy, Medical University of Varna,

Bulgaria,

2) Department of Chemical Technology, Faculty 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 (Phacophytes) 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.

of bioactive 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 algac 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,

M., L. Makedonski (2017)
tial for Pharmaceutical and Cosmetic
1751. DOIL: 10.5272/jimab.2017234.1747
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Fat soluble nutrients and fatty acids in skin and fillet of farmed rainbow trout
D.A. Dobreva*, A. Merdzhanova and L. Makedonski

Medical University of Varna, F aculty of Pharmacy, 55 Marin Drinov St., 9000 Varna

Received November 12, 2016: Revised December 21 . 2016

This study compares the fat soluble compounents in the muscle and edible skin parts of farmed rainbow trout
(Oncorhynchus mykiss W.) fillets. sampled at two growth stages. from fish markets from Bulgaria. Insufficient
information is available about the differential fat soluble pigments. cholesterol, vitamins and fatty acid compositions of
rainbow trout fillets when eating them with or without the skin left on. Vitamins A. D3 and E. B-carotene and cholesterol
were analyzed simultaneously using HPLC system with UV and FL detection (vitamins A and E). Total lipids were
extracted according to Bligh and Dyer method. Analysis of fatty acid methyl esters (FAME) were perform by GC/MS.
The average lipid content, the cholesterol and vitamin E amounts and the saturated fatty acids were significantly higher
in the skin than in the muscle, whereas the proportion of vitamin A and Ds. eicosapentaenoic acid (C20:5 ®-3) and
docosahexaenoic acid (C22:6 ®-3) were higher in the muscle.

Key words: Oncorliynchus mykiss, vitamins, carotenoids, cholesterol, PUFA
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ABCTPAKT

Tlpes mocnemaute rogmnu 3maunTeimo HapacTBa MHTEpeca KbM H3CICNBAHETO Ha
XHMUYHHS CBCTAB HA S/UIMBM PACTEHHS, 0cOGeHO Ha CHABPIKAHHETO UM Ha OGHOJIOrHYHQ
@KTHBHH CBEIUHCHNS C JIe4e6HO-TIPOTEKTHBCH noreHmman. Takusa pacrerus TpaguuHOHHO
C¢ HIION3BAT KAKTO B €BPONCHCKATA, TaKa M B asuaTckara KynTypy, 3a mopoGpssade na
apomata ¥ BKyca, KaKkTo u 32 060rarsaBane ua XPaHuTeITHATA CTOMHOCT Ha sicTusita. SmmusuTe
PaCcTeHHs Ce KOHCYMHPAT KAKTO B CYPOBO ChCTOSHIE Kato cajary, f0GaBKH, HONLPABKH,
TAPHATYP, Taka u Cest TepMuYHa 06paboTka.

Baxuna xapaxrepuctuka ma smusnure PAaCTeHAT ¢ TOIIMOTO pasioofpasme ua
€CTCCTBEHY OGHONOTMYHO AKTHBHH BEIIECTBA - BKIFOUHTENTHO (DAABOHOHIM H (heHOTHM

HsBectro e, ye mpuema ma penonnu chenuHenns BHsE TO3UTHRHO BEPXY YOBEIIKOTO
3Apase. Tasm rpyma sewecrsa ce XapaKTEPU3HPAT C JOKazauu TTPOTHBOBB3TATHTETHY,
TIPOTHBOANEPTHYHA W IIPOTHBOBHPYCHE CBOMCIBa, KAKTO W ¢ MOTEHIHAN 34 NPEBEHIMs Ha
HAKOH CEPIEYHO-CHAOBH 3a00Msmanus, XHIEPTOHHSA, muaber u ap. Tesu cBolcTra ce abmKar
Ha NBOHHATa PO Ha (PEHONHNTE CheHHCHHS - KaTo aHTHOKCHIAHTH ¥ KaTo cybeTpaT.

B Briarapus wva cparmmTento MaJIKo ¥ orpaHHYeHa MHQOPMALES 32 CHCTABA HA
HONUQEHONHN KHUCeIUHH u hraporommm B suMBK pacrerus. Pasnompssane obxsara ma
noxobua uaEpopManHT Ou IPCIOCTaBHJIO BB3MOMKHOCT 32 uH(OpMEpan u3Gop XpaHa, or
CTpana Ha KOHCYMAaTOpa, KakTo H ynmotpeGata uM BB (apManmsTa (burorepanms, neuebua
KO3METHKA), BKTIOUBAHE B JeueGHn XPaHUTCIHA PEKUMH — K4TO XPAHHTEIHH n0GaBkd m
KOMIOHCHTH Ha (yHKIHOHAIY XPaHH Ip.

Kmowoen mymu: (enonnu kucemmnmy, (rasoHOUAN, byHKIHOHAINN XpaHu
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ASSOCIATION BETWEEN SERUM CK-18 LEVELS AND THE
DEGREE OF LIVER DAMAGE IN FRUCTOSE-INDUCED
METABOLIC SYNDROME

Kameliya Bratoeva, MD, PhD, ! Silviya Nikolova, PhD 2 Albena
Merdzhanova, PhD, * George St. Stoyanov, MD,* Fleonora Dimitrova,
MD, PhD,® Javor Kashiov, MD, PhD,* Nikolay Conev, MD, PhD, °
Mariya Radanova, PhD S,
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Abstract

Background: The pathogenesis of non-alcoholic fatty liver disease as a
" component of metabolic syndrome (MetS) involves the activation of
apoptosis in steatotic hepatocytes. Caspase-generated fragments such as
cytokeratin-18 (CK-18) in patients with various hepatic impairments are
investigated as markers for diagnosis and assessment of disease severity.
The goal of the study was to capture early biomarkers of apoptosis and

elucidate their role in assessing the presence and extent of hepatic
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damage in a MetS model.
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IIl. M36panu pestomera nyOIMKYBaHH B

KoHpepenuuu (¢ uMNakT hakrop)

COOPHHUM OT MeXIYHADOAHH HAyYHM

1. 21* European Congress on Obesity, ECO 2014, 28-31 Ma
Merdzhanova A., Makedonski L., Stancheva M.,
Proximate composition of commercially important fish species

y 2014, Sofia Bulgaria,

Vol. 7,
Supplement 1,
May 2014

21th European Congress on Obesity
(ECO2014)

Sofia, Bulgaria, May 28-31, 2014

T2:P0.007
Proximate composition and fatty acid profile of three
commerciaily important fish species from Bulgaria

Albena Merdzhanova, Mona Stancheva, Lubomir Makedonski

Department of Chemistry Faculty of Pharmacy Medical University of Varna

Introduction: The aim of the present study was to determine the proxi-
mate composition and fatty acid profile in two freshwater fish from carp
family — common carp (Cyprinus carpio) and bighead carp (dristichthys
#obilis) and one Black Sea fish species ~ horse mackerel (Trahurusm
mediterraneus ponticus) traditionally consumed in Bulgaria.

Methods: Proximate composition was determined according to standard
procedures: moisture, crude protein (Kjeldahl method), total lipids (Bligh
and Dyer method,1959). Analysis of fatty acid methy! esters was per-
formed by Gas Chromatography — Mass Spectrometry.

Results: Crude protein was in the range 15.24-19.55%, fat content was
from 3.80 10 12.76 g.1 00g-1w.w. Energy valucs were in interval 440-750
kJ.100g-1 w.w. The fatty acid (FA) contents of the nvestigated fish spe-
cies showed significant diferences. The freshwater species were charac-
terized with lower saturated FAs in range from 35.95% (carp) to 37.53%
(bighead carp). Carp presented highest monounsaturated FAg (49.41%)
and lowest polyunsaturated FAs (PUFA) (14.55%), including omega-3

FAs (4.00%). Bighead carp and horse mackerel showed significant lower
monounsaturated FAs and higher PUFAs and omega-3 PUFA compared
to carp.

Conclusion: The studied species were characterized by a good nutritional
quality due to their higher protein and omega-3 PUFA contents and rela-
tively low lipid and energy levels. All analyzed species showed omega-6/
omega-3 ratio below recommended maximum values of 4.0 and PUFA/
SFA ratio above recommended minimum values of 0.4. The presented
results are important in order to inform consumers and to promote fish
consumption in Bulgaria.
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Effect of thermal processing on fat soluble vitamin contents in black sea shad (A. pontica)

5 S 21th European Congress on Obesity
R (ECO2014)

Sofia, Bulgaria, May 28-31, 2014

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: Intreduction: 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 considered to be especially susceptible to oxidation during
cooking process before consumption.

The aim of the present study was to evaluate the effect of steaming (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 procedure includes saponification 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 ng/100g, 45.1+1.5 ng/100g and 1971.0 + 62.9
1g/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 includes saponification
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.
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Bratoeva K. and Merdzhanova A,
Different roles of free fatty acids in an experimental model of obesity

s, 21th European Congress on Obesity
May 2014 (ECO2014)
Sofia, Bulgaria, May 28~31, 2014
T4:P0O.015

Differential roles of free fatty acids in an experimental
model of obesity

Kameliya Bratoeva', Albena Merdzhanova?

'Division of Pathophysiology,Department of Physiology and
Pathophysiology,Medical University of Varna

*Department of Chemistry,Facuity of Pharmacy,Medical University of Varna

Introduction: High-fructose diet causes obesity, metabolic and oxidative
damage to hepatic steatosis in rodents and has been successfully used
for the modeling of a fatty liver disease in humans. The latest studies of
various dietary models showed that autophagy is involved in both the
lipid metabolism and the limitation of the oxidative damages in the liver.,
Different lipid classes may also have different effects on cells function.
Given the importance of lipogenesis in liver injury, the aim of this study
was to determine the effects of the free fatty acids on autophagy and oxi-
dative stress in fatty liver in fructose-induced experimental model.
Methods: Male Wistar rats were divided into two groups (n = 7): control
group (on a standard diet), and fructose fed (35% in the drinking water, 16
weeks). Body and retroperitoneal fat weight were determined. Analysis
of fatty acids was performed by GasChromatography-Mass spectrometry.
Liver injury was assessed biochemically and histologically together with
hepatic Beclinl (initiating autophagy protein) expression.

Results: The results showed increase body (p < 0.05) and retroperitoneal
fat (p < 0.01) weight, liver MDA levels (p < 0.05), microvesicular steato-
sis, suppressed Beclinl expression and an increased in the ratio of very
long-chain saturated to unsaturated fatty acids- C20:0-C24:0 in fructose
fed rats compared with control group.

Cenclusion: Fructose induces obesity and de novo lipogenesis in hepato-
cytes with threefold increased accumulation of very long-chain saturat-

ed fatty acids (VLCSFASs). Excess VLCSFAs coincided with suppressed
autophagy, oxidative damage and steatosis, which identifies them as an
important factor in liver injury in obesity.




4. 12th European Nutrition Conference, FENS 2015, October 20 -23, Berlin, Germany,

A. Merdzhanova, S Georgieva , M. Stancheva and L.Makedonski

Persistent organochlorine pollutants in fish from Danube River and from Black Sea, Bulgaria

12th European Nutrition

Conference (FENS)
Berlin, Germany, October 20-23, 2015

Abstracts

149/737. Persistent organochlorine pollu-
tants in fish from Danube River and from
Black Sea, Bulgaria

Author(s}: (1) Albena Merdzhanova; (2} Stanislava Georgieva;
{2) Mona Stancheva; (2) Lubomir Makedonski.

Affiliation: (1) Department of Chemistry. Faculty of Pharmacy.
Medical University af Varna; (2) Department of Chemistry. Medical
University. Varna. Bulgaria,

Introduction: Persistent organachlorine pollutants (POPs) like
polychlorinated biphenyls (PCBs) and DDT residues (DDT5s) are
widespread, persistent and toxic organic environmental contaminants
and can still be a problem for the human health. PCBs and DDTs were
determined in three freshwater fish species: common carp {Cyprinus
carpio), catfish (Silurus glanis), pike-perch (Sander lucioperca) and
four marine fish: shad (Alosa pontica pontica), bluefish (pomatomus
saltatrix), goby (Neogobius melanostsmus) and turbot {Psseta maxima
maeotica). The fish samples were collected from Danube River and
from Black Sea, Bulgaria in 2010.

Objectives: The POPs were analyzed in order to investigate the
presence of PCBs and DDTs in freshwater fish species and to compare
the results to the levels in marine fish species from Black Sea.

Method / Design: The fifteen congeners of PCBs, p,p’-DDT and
its two main metabolites p,p-DDE and pp’-DDD were determined
by capillary gas chromatography system with mass spectrometry de-
tection.

Results: The DDTs were the predominant contaminants in inves-
tigated species, with the p,p- DDE contributing to more than 67% to
the total DDTs. The mean concentration of DDTs in freshwater fish
was found 23.41 ng/g wet weight and mean PCBs concentration - 9.55
ng/g ww. In marine fish were determined the highest levels of PCBs
(47.81 ng/g ww) and DDTs (217.00 nglg ww) in shad.

Conclusions: The levels of DDTs and PCBs were determined
lower than these found in similar fish species from other aquatic
ecosystems. The sum of the six Indicator PCBs did nat exceed the
European maximum limit of 75 ng/g wet weight.

Keywords: {maximum 5): PCB, DDT, fish, Black Sea, Bulgaria
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5. 12th European Nutrition Conference, FENS 2015, October 20 -23, Berlin, Germany,
A. Merdzhanova, M. Stancheva and D. A. Dobreva
Nutritional quality of marine and freshwater fish species from Bulgaria

12th European Nutrition
Conference (FENS)
Berlin, Germany, October 20-23, 2015

Abstracts

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

Author(s): (1) Albena Merdzhanova; (2) Mona Stancheva; (2)
Diana Dobreva.

Affiliation: (1} Department of Chemisiry. Faculty of Pharmacy.
Medical University of Varna; (2) Department aof Chemistry. Medical
University. Varna.

Introduction: Many studies suggest that marine and freshwater
fish are one of the most important dietary sources of essential polyun-
saturated fatty acids (PUFA) and fat soluble vitamins {E, D3 and 4).
It is well known that the nutritional benefits of sea food consumption
are mainly attributed to several potential cardio protective effects of
omega-3 (n-3) PUFAs. Fat soluble vitamins are essential components
of marine lipids and they control a variety of biologically important
processes in the human body.

Objectives: The aims of the presented study were to compared the
nutritional quality based on PUFA, fat soluble vitamins content; and
lipid quality indices of three Black Sea fish: shad (Alosa imaculata),
goby (Neogobius melanogaster) and turbot {Pseta maxima) and three
freshwaters species: Common carp {Cyprinus carpio), catfish (Silurus
glanis) and brown trout (Salmo trutta fario).

Method / Design: Total lipid (TL) content was determined ac-
cording to Bligh&Dyer. Faity Acid Methy! Esters were performed by
GC/MS system. Vitamins A, D3 and E were analysed simultaneously
using RP-HPLC system.

Results: Black Sea fish showed SFA>PUFA>MUFA distributions,
while freshwater fish presented species-specific FA patterns, Marine

hish contained higher omega-3 PUFA levels compared to freshwa-
ters. All analyzed fish contained over than 0.250g.100g- Iwet weight
EPA+DHA n-3.

The fat soluble vitamins content were in range: 3.1+0.2pp-
41.321.6pg.100g-lww (vitamin D3); 1.9£0.07pg-30.842. 1pg.100g-
Iww (vitamin A) and 461.520.071g-3293.7+140.7ng 1 00g- lww
{vitamin E). Black Sea shad provides eight times higher amounts of
vitamin D3 RDL

Conclusions: All species are valuable sources of EPA+DHA n-3
and fat soluble vitamins. Marine fish and brown trout have better nu-
tritional quality than commion carp and catfish.

Keywords: (maximuam 5): fatty acids, fat soluble vitamins, hu-
man health, lipid quality indices
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IV. Yuacrue kato chasTOp B yueGuu nomarasia — 3 opost

1. ,, Xumusi, y4e6HO nomarano® 3a cryneHTure ot Meauuuncku Komex
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2. Terpazka mo xumus, 3a CTYACHTHTE M0 JUCLUILIMHA ,,Heopranuyna u opraHnuna XUMUs®,
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