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PE3IOME

PaspaboTeHn ca BapuaHTu Ha
KOMMOHEHTHN CbCTaBW Ha MPOAYKT niope
OT palicka s6bska ¥ nopTokan ¢ uen
paswypsBaHe Ha acopTUMEHTHaTa nmcTa
Ha nNpepaboTeHn NPOAYKTN B TbproBckara
Mpexa.

OnpegeneHn ca OCHOBHM (OU3MKO-
XUMWUYHW, BUOXMMWUYHM U CEH30PHU MOKa-
3aTesiM Ha pas3paboTeHnTe BapuaHT! Ha
roToBWS NMPOAYKT.

YcTaHoBK Ce, Yye MO OTHOLLIEHME Ha
CbAbpXaHve Ha 06LWm nonndeHoNun, uBeTo-
BM W CEH30PHM XapakTepucTukW, C Haii-
BMCOKM CTOWHOCTW € MPOAYKT C MPOLEHTHO
CbOTHOLUEHNE Ha BJ/IOXEHWUTE KOMMOHEHTU
70% nopTtokan un 30% paiicka S6bKa.

KntouoBn pgymu: niope, palicka
A6b/ka,  MOPTOKasl,  @aHTUOKCMAAHTHA
aKTMBHOCT, 06K nonugeHonu

YBO/,

MnogoBeTe ca BaXEH KOMMOHEHT OT
yoBelUKaTa AMeTa 1 UrpasT BaxkHa posist 3a
noAAbpXaHeTo Ha YOBeLLKOTO 3apaBse. Pe-
ZAMLA OBOLLHM KyNTypu Npugo6uxa nonynsip-
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SUMMARY

Variations of component
compositions of pure of persimmon and
orange have been developed to expand
the assortment of processed products on
the market.

Basic physicochemical, biochemical
and sensory indicators of the developed
variants of the products were identified.

The highest values of total
polyphenols, colour and  sensory
characteristics were found in the puree

variant with 70% orange and 30%
persimmon.

Key words: puree, persimmon,
orange, antioxidant  activity, total
polyphenols

INTRODUCTION

Fruits are an essential component
of the human diet and play an important
role for human health. A number of fruit
crops become popular as healthy
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HOCT KaTo 34paBOC/IOBHM MNPOAYKTU, Cpes,
TAX ca paiicka s6bka (Diospyros kaki L.) n
noptokan (Citrus sinensis L.).

Mpe3 nocnefHUTe rOAMHN OTIIEX-
JaHeTo M KOHCymMauuaTa Ha paiicka
sA6bsika (Diospyros kaki L.) ce pa3pacTHa.
MnogoBete UM ce cumTart 3a BaxkHa
anTepHaTvBa Ha gpyru kyntypu. Te npu-
TeXxaBaT BUCOKa XpaHuTesiHa CTOMHOCT. B
3pS/1I0 CbCTOSIHUE KOIMYECTBOTO Ha 3axa-
pute e 17-18%, rntoko3a 13-19% u opra-
HUYHKN kmcenmum 0.05-0.20%. Te ca pgo-
6Bbp M3TOUHMK Ha DEHOSHU CbeAMHEeHUS,
CbCTOALWM Ce NPeAVMHO OT KOHAEH3upa-
HW TaHWHWU (NpoaHToUMaHMANHN OT rpyna
B). Te3n cbeanHeHnsa umaT cnocobHocTTa
Ja obpasyBaT CTabWIHW KOMMAEKCU C
MeTaZiM U NPOTEUHM N ca OTTOBOPHM 3a

CTUNUMBOCTTA Ha paiickata s6bka
(Santos-Buelga and Scalbert, 2000;
Nakatsubo et al., 2002). TNnogosete

CblLO Ce OT/nYaBaT C BUCOKM HUBA Ha
(PEHOHN KNCENMHKU, KaTo Hanpumep de-
pynoBa unu p-KymapvHoBa U cCbAbpxart
ABa NbTW noBeye AueTnYHU pubpn ot
A6bnkute (Gorinsteinetal, 2001). Paiicka-
Ta sA0b/iKa € Cblo Taka M C BUCOKO
CbAbpPXaHME Ha aHTUOKCUZAAHTW KaTo
KapoTeHougM (KapOTUH, KPUNTOKCAHTUHA,
NIYTEWH, 3€aKCaAHTVH W JIMKOMEH), BUTAMMH
C n muHepanu kato kanuii (Wright and
Kader, 1996; Yakushiji and Nakatsuka,
2007; Vazquez-Gutiérrez et al., 2011).
MopTokanute ca cpepn ca Hali-
nonynspHuUTe Nao4oBe 3a notTpebutenute
B Uenua CBAT, nopagu MNpUATHUTE CU
BKYCOBE 1 BUCOKa XpaHUTesiHa CTONHOCT.
Lntpyc (Citrus L.) e egHa OT Hail-BaxkHUTE
CBETOBHW M/I040BU KYNITYpU U CE KOHCY-
Mupa Hali-Beye KaTto MPEeCHW MpPOAYKTU
W1 COKOBe, NMopajmn CBosATa XpaHuTenHa
CTOMHOCT U cneunasieH BKYC. YCTaHOBEHO
€, Ye KOHCymaumsaTa Ha UuTpycoBWU no-
[OBe U CoKoBe e 06paTHO CBbp3aHa C
HSKoNIKo 6onecTn (Joshipura et al., 2001).
Mynnata e 6orata Ha pa3TBOpPMMK 3axa-
pW, 3HAYUTESTHM KOSMyecTBa BUTaMuH C,
NeKkTVH, rbpn N pasNNYHN OpraHNYHM
KACE/IMHKN, U3MOoM3BaT Ce MpeauMHo 3a
npepaboTBaHe B COK. BUCOKMAT aHTUOKCK-

products, including persimmon (Diospyros
kaki L. and orange (Citrus sinensis L.).

In recent years, the cultivation and
consumption of persimmon (Diospyros
kaki L.) have increased. Their fruits are
considered an important alternative to
other crops. They have a high nutritional
value. The amount of sugars is 17-18%,
glucose 13-19% and organic acids
0.05-0.20% in ripe fruit. They are a good
source of phenolic compounds consisting
predominantly of condensed tannins
(group B proanthocyanidins).

These compounds have the ability to form
stable complexes with metals and
proteins and are responsible for the
astringency of persimmon (Santos-Buelga
and Scalbert, 2000; Nakatsubo et al.,
2002). Fruits also have high levels of
phenol acids such as ferulic or p-cumaric
and contain twice as much dietary fiber
than apples (Gorinsteinetal, 2001).

Persimmon has also a high content of
antioxidants, such as carotenoids
(carotene, cryptoxanthin, lutein, zeaxantin
and lycopene), vitamin C and minerals
such as potassium (Wright and Kader,
1996; Yakushiji and Nakatsuka, 2007;
Vazquez-Gutiérrez et al., 2011).

Oranges are among the most
popular fruits for consumers around the
world because of their pleasant tastes and
high nutritional value. Citrus L. (Citrus L.)
is one of the most important world fruit
crops and is mainly consumed fresh or as
juice due to its nutritional value and
special taste.

It has been found that citrus or juice
consumption is associated with several
diseases (Joshipura et al., 2001). The
pulp is rich in soluble sugars, significant
amounts of vitamin C, pectin, fiber and
various organic acids, which are used
primarily for processing into juice.
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JaHTeH MOoTeHuMas Ha uuTpycute npasu
TO3W N0 3a npegnoyntaHe npu npogwm-
NaKkTyka Ha CbpAEYHO-CbAOBU W ApYru
3abonaBaHns. Knekt et al. (2002) cbo6-
waBa, 4Ye KOHCYMWpPaAHETO Ha MNopTOoKas
BOAM [0 HaMa/nisiBaHe Ha criyyauTte Ha
actma BbB PuHnaHgmda. Cblo Taka e
YCTAHOBEHO, Y€ EeKCTPaKkTu OT LUTpycute
umart NpoTMBOBBL3NAINTESNHU, aHTUTYMOP-
HW, NPOTMBOIbLOMYHM M KPbBOCHCUPBALL
ceoiictBa (Olson, 1988; Middleton and
Kandaswami, 1994; Yehoshua et al,
1995; Rossa et al.,, 2000), 6orat ca Ha
ButamnH C n kapoteHougun (Craig, 1997;
Knekt et al., 2004).

MATEPWNAN N METO4WA

1. CypoBuHU:

MnogoseTe OT NOPTOKas ca 3akyne-
HM OT TbproBckata Mpexa, palickara
A6bMKa e oTrnefaHa 1 npegoctaBeHa oT
yacteH npoussoauTten B [10BAVB.

2. OnnTHa nocTtaHoBKa:

Pa3paboteHn ca 5 BapuaHTa Ha
NpoAYKT Mnope oT noadbpaHuTe CypOBUHM,
paiicka s6bnka u noptokan. Mbpeu Ba-
puaHT e npoaykt niope ot 100 % nopTo-
Kan, BTOpU BapumaHT € NpOoAYKT niope oT
100% palicka f6bnKa, TpeTU BapuaHT €
nope ¢ 50% noptokan u 50% paiicka
A0b/Ka, YeTBbPTU BapuaHT e ntope ¢ 30%
noptokan n 70% paiicka a6bKa 1 nocne-
[JeH neTn BapuaHT e nope ¢ 70% nopTo-
kan n 30% paiicka a6bNKa. Bcuukn Ba-
puaHTy ca nonyyeHu no crnepHara TexHo-
NIofTMyHa Ccxema CbC CcnefHuTe etanu:
nprvemMaHe Ha CypoBMHUTE paiicka S6bka
W nopTokas, U3MmMBaHe, obesiBaHe U no-
ynucTBaHe OT HeAAMBHUTE 4acTu (Kopu u
CEMKM), cnepn KoeTo cnensart TEXHONOMNY-
HUTe eTanu — pasgpobsiBaHe U Hapsi3BaHe
Ha napueTta, 3arpsBaHe Ha pasgpobeHarta
nnofoBa maca Ha oTkpuTo go 85 °C 3a 10
MUWH., Noc/efoBaTeNIHO nacmpaHe Ha nno-
JOBMA Mynn npes nacupka CbC cuTa C
anavetbp Ha oTtBopute d=1,2-1,0 wu
d=0,8-0,6 mm, cmecBaHe Ha nA0A0BUS
nysin oT ABeTe CypoBMHU (MpU [ABYKOMMNO-
HEHTHUTE CbCTaBuM Ha niopeTa), Xomore-
HU3MPaHETO Ce M3BbpLUBA Ha KonouaHa

The high antioxidant potential of citrus
makes this fruit preferable in the
prevention of cardiovascular and other
diseases. Knekt et al. (2002) reports that
consumption of oranges leads to a
reduction of asthma in Finland. It has also
been found that citrus extracts have
antiinflammatory, anti-tumor, antifungal
and coagulant properties (Olson, 1988;
Middleton and Kandaswami, 1994;
Yehoshua et al.,, 1995; Rossa et al,
2000), they are rich of vitamin C and
carotenoids (Craig, 1997; Knekt et al.,
2004).

MATERIAL AND METHODS

1. Sources:

The orange fruit was bought from
the market, persimmon was grown and
supplied by a private producer in Plovdiv.

2. Experimental design:

There were 5 variants of puree from
selected sources, persimmon and orange.
The first variant is 100% orange puree,
the second variant is 100% persimmon
puree, the third variant is puree with 50%
orange and 50% persimmon, the fourth
variant is puree with 30% orange and
70% persimmon and last the fifth variant
is puree with 70% orange and 30%
persimmon.

All variants are obtained according to the
following scheme: acceptance of raw
persimmon and orange, washing, peeling
and cleaning of the non-edible parts (peel
and seeds), followed by the technological
stages — shredding and cutting of pieces,
heating the shredded fruit mass to 85 °C
for 10 minutes, successive straining of
fruit pulp through a passage with sieves
with a diameter of the openings d=1.2-1.0
and d=0.8-0.6 mm, mixing the fruit pulp of
both raw materials (in the two-component
puree compositions), homogenization is
carried out on a colloid mill.

Finished fruit mass is hot filled in glass
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MenHuua. FoToBaTa nsogoBa Maca ce Mb/i-
HW Ha ropeLlo B CTbK/IEHW OMakoBkKK, 3aTBa-
psHe, nactbopu3auua Ao 96-98°C 3a 20
MUVH., oxflaxaaHe o 25 °C n cbxpaHsBaHe
Ha TbMHO Mpw cTaiiHa TemnepaTtypa.

MeTtogwu:

- OnpegensHe Ha
BewecTtso,% - BAC EN 12143-00;

- OnpegensiHe Ha akTMBHa Kuce-
nnHHocT (pH) - BAC 11688-93;

Xnmunkanm

3a aHa/IMTUYHK Lesin ca U3Mnos3Ba-
HW cnegHute peaktueun: DPPH (2,2-
anpbennn-1-nukpunxugpasun) un - Trolox
[(£)-6-xnapokcKn-2,5,7,8-TeTpameTUNXpomaH-2-
kap6okcunHa  kucenuHal  (Sigma-Aldrich,
Steinheim, Germany); peaktus Ha Folin-
Ciocalteau (FC-peaxTtuB) (Merck,
Darmstadt, Germany); ranosa KucesvHa
MoHoxuapart (Fluka, Buchs, Switzerland).
Bcuukm ocTaHasu peakTnBu n
pasTBopuTENY Ca C aHaIMTUYHA YMUcTOoTa.

MogrotoBka Ha npobute 3a
XUMUYHU aHaIn3un

5 g OT BCeKku BapuaHT Ha nosyye-
HUTe npobu niopeTa ca MOCTaBEHU B
MepuTenHa konba ot 50 mL. Cbabpxa-
HWeTOo Ha konbarta e fJosefeHo 4o ~2/3 oT
obema c nogkuceneH (2300uL 37% HCI B
1L meTaHon) meTaHos. Cnep npecTtoit ot
efiHa HoL, npy xnaannHu ycnosus (10°C),
CbAbpPXaHNEeToO Ha konbata e [AoBefeHO
Jo Mapkarta. [loflyyeHUTe MeTaHOsIHM
eKCTPaKTu ca (uUNTpyBaHn npes3 HarbHat
PUNTBP 1 aHaNIM3nPaHN.

Bcuukn n3mepBaHus ca U3BbPLLEHN

Cyxo

¢ UV-Vis cnektpocotometsbp Helios
Omega ¢ NHCTaMpaH cothTyep
VISIONIlite (Thermo Fisher Scientific,

Madison, WI, USA), nsnonssaiku KoBeTK
C onTuyeH NbT 1 cm.

- OnegensHe Ha 06LwWKM NonMdeHoNN
(TPP)

CbabpxaHUeTo Ha obwu nonude-
HOMM e onpejeneHo nNo MeTtoga Ha
Singleton n Rossi (1965) B crnegHaTa
Mogudpukaumsa: B meputesiHa enpyseTka
ot 10 ml ce po3upa nocnegosatesiHo 0,1
ml ekcTpakT (6a30B pas3TBOp unu ppak-
ums), ~7 ml gectmnmpaHa soga, 0,5 ml

containers, closed, pasteurized to
96-98°C for 20 minutes, cooled to 25°C,
and stored in dark at room temperature.

Methods:

- Assessment of dry matter, % -
Bulgarian Standard (BDS) EN 12143-00;

- Assessment of active acidity (pH) -
BDS 11688-93;

Chemicals

For the analytical purposes, the
following reagents were used: DPPH
(2.2-diphenyl-1-picrylhydrazyl) and Trolox
[(#) -6- hydroxy-2,5,7,8-tetramethylchroman-2-
carboxylic  acid] (Sigma-Aldrich ,
Steinheim, Germany); Folin-Ciocalteau
reagent (FC-reagent) (Merck, Darmstadt,
Germany); gallic acid monohydrate
(Fluka, Buchs, Switzerland) All other
reagents and solvents are of analytical
purity.

Preparation of
chemical analysis

5 g of each sample of the puree
samples were placed in a 50 mL
volumetric flask. The content of the flask
were adjusted to ~ 2/3 of the volume with
acidified (2300pL 37% HCl in 1L
methanol) methanol.  After  staying
overnight under refrigeration conditions
(10°C), the content of the flask was added
to the mark. The resulting methanol
extracts were filtered through a folded
filter and analyzed.

All measurements were performed
with a Helios Omega UV-Vis Spectro-
photometer with VISIONIlite software
installed (Thermo Fisher Scientific, Madison,
WI, USA) using 1 cm optical paths.

samples for

- Total polyphenols (TPP)

The total polyphenols content is
determined by the Singleton and Rossi
(1965) method in the following
modification: In a 10 ml measuring test-
tube were fixed the following doses: 0.1
ml of extract (base solution or fraction),
~ 7 ml of distiled water, 0.5 ml
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FC-peaktuB (pa3spegeH 1:4 ¢ gectunupa-
Ha Boga) u 1,5 ml 7.5 % (w/v) BoAeH
pa3TBoOp Ha HaTpueBus kapboHat. Cnef,
pasknatiaHe, ernpyBeTkute ca JONATU [0
MapkaTa c gectunupaHa soga. Cnep npe-
CTOsiBaHe B MOKOW 3a 2 4aca npw cTaiHa
TemnepaTtypa e n3MepeHa abcopbuusaTa
Ha peakumoHHaTta cmec npu 750 nm.
AHaNornMyHo e NpuroTeeHa npasHa npoba
C wu3non3BaHe Ha JecTuwivMpaHa Boja
BMECTO eKCTpakT. [onyyeHnte pesynrtatu
ca npeacTaBeHVW KaTo EKBUBAJIEHTU Ha
ranosa kucenvHa (GAE).

- AHTMOKCUAaHTEH KanauuTeT

Pagukanoynaesuiara cnoco6HocT
e onpefeneHa no metoga Ha Brand-
Wiliams et al. (1995) B cnegHata
Mogudpukaumsa: B kioBeTa ca gosvpadu
nocneposartesivo 2250 pL pastBop Ha
DPPH (2,4 mg DPPH B 100 mL meTaHo/)
n 250 pL ekcTpakT (6a30B eKCTpakT unu
opakuus), paspefeH npegsapuTesiHO C
JecTunvpaHa Boga B 06eMHO OTHOLLEHME
1:3. AHasiormyHoO e npuroTBeHa npasHa
npoba c 13nos3BaHe Ha MeTaHos/1 BMECTO
ekcTpakt. Cnef npectosiBaHe Ha 3aTBO-
peHuTe KOBETU B Mnpogbs/ikeHue Ha 15
min Ha TbMHO MpW CTaiHa Temneparypa,
e n3MepBaHa abcopbuusaTa Ha peakunoH-
Hata cmec npu 515 nm. [NonyyeHute
pesyntatu ca npefcTaBeHN KaTo ekBuBa-
neHtu Trolox (TE).

- LiBeToBU n3mepBaHus

LiBeToBUTE M3MepBaHMA Ca U3BLP-
LIEHN WHCTPYMEHTA/IHO C KOMOPUMETBLP
COLORGARD SYSTEM 2000 Ha chupma-
Ta BYK — GARDNER JNC., CALl. MNoka3a-
Tenute ca OTYETEeHW MO cucTemara
CIELab. Mpn u3mepBaHeTo ca B3eTn 3
uBeToBM KoopamHaTtu: L — cBetnocT (L=0 —
yepHo, L=100 — 6510), +a — YepBeH LBAT,
-a — 3eNeH uBAT, +b — XbnT UBAT, -b —
CVIH UBAT.

lMpoBegeHn ca 5 m3mepBaHuA Ha
BCAKa npoba. LiBeToBuTE KOOpAMHATU Ha
BCAKa npoba npeacTasnsaBar CcpefHo-
apuUTMETUYHN CTOMHOCTU Ha MU3MepeHuTe
KoopauHatu.

- CeH3opeH aHa/nn3

Ha nonyyeHute npoayktn e

FC-reagent (diluted 1:4 with distilled
water) and 1.5 ml of 7.5% (w/v) agqueous
sodium carbonate solution. After shaking,
the tubes were poured up to the mark with
distilled water. After staying for 2 h at a
room temperature, the absorption of the
reaction mixture was measured at 750
nm. An analogous blank sample was
prepared using distilled water instead of
extract. The results obtained are
presented as gallic acid equivalents
(GAE).

- Antioxidant capacity

Antiradical capacity was
determined by the method of Brand-
Williams et al (1995) in the following
modification: In a cuvette were fixed the
following doses: 2250 puyL of DPPH
solution (2.4 mg of DPPH in 100 mL of
methanol) and 250 pL of extract (base
extract or fraction) diluted previously with
distilled water in a 1:3 volume ratio.
Similarly, a blank sample was prepared
using methanol instead of the extract.
After the closed cuvettes were kept for 15
minutes in the dark at room temperature,
the absorption of the reaction mixture at
515 nm was measured. The results
obtained are presented as Trolox (TE)
equivalents.

- Colour measurements

The colour measurements were
performed instrumentally with
colourimetry instrument COLORGARD

SYSTEM 2000 of BYK-GARDNER JNC.,
USA. The indicators are accounted for by
CIELab system. 3 colour coordinates are
taken: L — luminosity (L = 0 — black, L =
100 — white), + a — red colour, -a — green
colour, + b — yellow colour, -b — blue
colour.

Five measurements were
performed on each sample. The colour
coordinates of each sample represent the
arithmetic average of the measured
coordinates.

- Sensory analysis

The organoleptic evaluation was
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HanpaBeHa oOpraHosenTUyHa  OLeHKa,
KaTto e m3nonssaHa 6anosa cuctema 3a
okauvecTtBsiBaHe. [MiopeTaTa ca npepgocra-
BEHV 3a OpraHosienTUYHa OueHKa Ha fe-
ryctatopu, Kato BCeku nonbfsBa Aeryc-
TauMoHHa KapTta. lNMpoaykTute ce oueHs-
BaT Mo nokasartesiute: BbHLUEH BUJ, BKYC,
MMPUC, KOHCUCTEHUMS, UBAT. Bcekn nokasa-
Ten MMa KoeMUMEHT Ha TeXEeCT CbOTBeT-
HO: BbHWeH Bug — 0,2; uBaAt — 0,2; KOH-
cucteHumsa — 0,15; Bkyc — 0,3; mupuc — 0,15.

V3non3sa ce 6asnoBa oueHka oT 1
bo 5 (cbe crbrka 0,25), KOATO CbOTBET-
CTBa Ha KayecTBOTO Ha npoaykTa cnopepg
CbOTBETHUSA NokasaTen.

C neTtobanHaTta cuctema 3a OkKa-
yecTBsiBaHe ce npaBu OKOHYaTesHa OLeH-
Ka 3a KayeCcTBOTO Ha rOTOBWUSA MPOAYKT,
KOATO Ce OcHOBaBa Ha MNoslydyeHus oo6Ly
GpOoi1 TOUKN:;

- 450 + 5,00 TOYKM — rOTOBUAT
NPOAYKT € MHOro Ao6bp;

- 4,00 =+ 4,49 TOYKM — TOTOBUAT
NpoAayKT e Ao6bp;

- 3,50 + 3,99 TOYKM — roTOBUAT
NPOAYKT Ce Hyx/aae oT Nogo6peHNs;

- nog 3,50 TOYKM — TOTOBUAT
NPOAYKT Cce HyxXjae OT 3HauuTesiHo

nogo6psisaHe.

- MaTematunko-ctatucTmyecka
obpaboTka

MpeactaseHnte  pesynratm  ca

CpefHOapUTMETUYHN CTOMHOCTM OT Hali-
Masiko TpU napanesiHn onpegeneHus,
KaTo KoeMLMEHTUTE Ha Bapuaums ca no-
MaUsiku oT 5%. CtaTuctuyeckata o6paboT-
Ka Ha JaHHUTEe e OocbliecTBeHa C
nporpamy ANOVA, Microsoft Excel.

PE3SYNTATU N OBCBbXOAHE
Ha &urypa 1 ca npeacraseHu
JaHHUTEe OT npoBefeHWTe aHa/n3n Ha
pa3paboTeHuTe BapuaHTM KOMMOHEHTHU
CbCTaBM Ha MPOAYKT MOPe OT MOopTOoKas U
paiicka siobika.

performed on the products obtained using
a rating system. Purees were provided for
organoleptic evaluation to tasters, each
filing a tasting card. The products were
evaluated by the following characteristics:
appearance, taste, smell, consistency,
colour. Each indicator has a coefficient of
weight respectively: appearance — 0.2;
colour — 0.2; consistency — 0.15; taste —
0.3; smell - 0.15.

A score of 1 to 5 (in increments of
0.25) is used, which corresponds to the
quality of the product according to the
relevant indicator.

With the five-point qualifying
system, a final evaluation of the quality of
the finished product is made, based on
the total number of points obtained:

- 4.50 + 5.00 points — the finished
product is very good;

- 4.00 + 4.49 points — the finished
product is good;

- 3.50 + 3.99 points — the finished
product needs improvement;

- under 3.50 points — the finished
product needs significant improvement.

- Mathematical and statistical
processing

These results are arithmetic mean
values of at least three parallel
determinations, with  coefficients  of
variation less than 5%. Statistical data
processing was performed with ANOVA,
Microsoft Excel programs.

RESULTS AND DISCUSSION
Figure 1 presents data analyzes
from developed variants of the component
compositions of the orange and
persimmon puree.
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Ha Mtope OT palicka 16bKa U nopToKan

Fig. 1. Physico-chemical and biochemical analyzes of variants of persimmon and

orange puree

[aHHuTe OT npoBefeHNTe uscnensa-
HUS Ha pa3paboTeHuTe BapuvaHTV Ha MOHO
KOMMOHEHTHMTE nNiopeTa No PU3NKOXMMUY-
HWTE nokasaTenn nokasear, 4Ye C Hai-
BMCOKN CTOMHOCTM Ha aKTWBHaTa KMUCEeNWH-
HOCT M CyXu BellecTBa ca npu nwope oT
100% paiicka sA6b/Kka CbOTBETHO 5,95 M
17,00%. JaHHUTEe ca cTaTUCTUYECKU pasnu-
4yn-mMu, Ob/DKaWM Ce Ha pasMumaTa Ha
nogbpaHuTe cyposuHmu (p<0,05).

Mpn aHasmM3vpaHuTe BUOXUMUYHU
nokasaTenu aHTUOKCUAAHTHA aKTUBHOCT "
CbAbpXaHve Ha o6y nonudgeHonm, MoHo
KOMMOHEHTHUAT npoaykT ot 100% nopTo-
Kas1 e C No-BUCOKN CTOMHOCTU B CpPaBHEHUE
C BapvaHT nope oT 100% paiicka S6b/ka.
[aHHuTe ca CcTaTUCTUYECKM Ppas/iMuymmi,
ObKaly ce Ha pasnuuusaTta Ha nogodpaHu-
Te cypoBuHM (p<0,05).

3a ocTaHanMTe paspaboTeHu [OBYy-
KOMMOHEHTHM CbCTaBM Ha NPOoAyKTa aKTuB-
HaTa KUCesIMHHOCT e Haj 4,4, a cbabpXa-
HMETO Ha pas3TBOPVMUTE CyXV BellecTBa e
Hag 13%. C Hail-BUMCOKM CTOWHOCTM MO
unTMpaHuTe ABa nokasaTens e BapuaHT Ha
npoaykt ¢ 30% nopTokan u 70% paiicka
A6baKa, pesyntatute ca  fIOTUYHKU, T.K
MPOLEHTHOTO CbAbpXaHWe Ha paiickaTa

The highest values of the active
acidity and dry substances, respectively
5.95 and 17.00% are found in the one-
component variant of 100% persimmon
puree. Data are statistically significant
due to differences in selected sources
(p<0.05).

The antioxidant activity and total
polyphenols content in the mono
component product of 100% orange
puree has higher values compared to
100% persimmon puree in the analyses
of biochemical indicators. Data are
statistically significant due to differences
in selected resources (p <0.05).

The active acidy is over 4.4 and
the soluble dry matter content is over
13% in the two-component composition
of the product. The highest values of both
indicators are found in a product with
30% orange and 70% persimmon, the
results are logical because the
percentage of persimmon is higher. Data
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A6b/ka e noeedye. [JaHHMTe ca CTaTUCTU-
UECKU pasnuuMmu, Ab/Kawm ce Ha pas/iu-
ymsaTa Ha nofbpaHWTe MPOLEHTHU CHLOTHO-
LeHns Ha aBeTe cypoBuHK (p<0,05).

Mpu GMOXMMUYHMTE NoKasaTenn Ha
paspaboTeHuTe ABYKOMMOHEHTHU CbCTa-
BN BapuaHT net (70% nopTtokan n 30%
paiicka s16bsika) € ¢ N0-BUCOKM CTOMHOCTU
B CpaBHeHWe C OCTaHa/MTe [Ba BapuaH-
Ta. [JaHHMTe ca cTaTUCTUYEeCKU passimyu-
MKW, Ab/DKAWM ce Ha pasnuuusata Ha
nogbpaHnTe MPOLEHTHM CbCTaBM Ha
ABete cyposuHu (p<0,05).

YcTaHOBEHA € MOJIOKMTEeNHa -
HeliHa 3aBWCUMOCT CbC CpefdeH Koedu-
uMeHT Ha getepmuHauma R2=0,5231
MEeXAYy aHTMOKCUZAaHTHaTa akTMBHOCT W
CbAbpPXaHNETO Ha ob6LuTe nonndgeHonm
Ha paspaboTeHuTe BapuaHTV Ha NPOAYKT
niope oT palicka s16bska WM NopTOKaJl.
JaHHuTe ca npeactaBeHn Ha durypa 2.

are statistically significant due to
differences in the selected percentages of
both sources (p <0.05).

In the biochemical parameters of
the two-component formulations
developed, five (70% orange and 30%
paradox apple) were higher than the
other two variants. Data are statistically
significant due to differences in the
selected percentage compositions of both
sources (p<0.05).

Positive linear dependence was
established with a mean determination
coefficient of R2=0.5231 between the
antioxidant activity and the content of
total polyphenols of the variants of
persimmon and orange puree. Data are
presented in Figure 2.

JINHENHA 3aBUCMMOCT MEHKIY aHTUOKCMAAHTHA aKTUBHOCT M

noaudeHonu.
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dur. 2. JIMHeliHa 3aBUCUMOCT MeXay aHTMOKCUAAHTHATa akKTUBHOCT WU

CbAbPXaHMETO Ha o6wmTe NoSMGEHONN Ha pa3paboTeHUTe KOMMOHEHTHU
CbCTaBW Ha NPOAYKT MOpe OT paricka A6 b/ika U NoOpPTOKasl

Fig. 2. Linear dependence between antioxidant activity and total polyphenols
content of the variant with persimmon and orange puree

LiBeTbT € BaXeH nokasartesn npu
Bb3MNPYEMAHETO Ha eAuH NPOAYKT, T.K €
NbPBUAT KAUECTBEH MNokasaTtes oLeHsIBaH
OT MOTpeGuTenn U YecTo € CBbP3aH C
aHTUOKCUAAHTHUTE CBOICTBA.

Colour is an important indicator
when one product is perceived, since it is
the first quality indicator to be evaluated
by consumers and is often associated
with antioxidant properties.
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Ha dwurypa 3 ca npencraBeHu
LBeTOBUTE MNoKasaTenu Ha paspaboTeHuTe
BapuaHT Ha KOMMOHEHTHW CbCTaBW Ha
niope oT palicka f6bsKa M nopTokan no
TpuTe koopguHatu L*, a* n b*. YctaHoBeHu
ca 3HauuTesHM pasnukn (p<0, 05) BbB
BCUYKN LIBETOBM NapameTpu cpep uscnes-
BaHVUTE BapUaHTV HA KOMMOHEHTHM CbCTaBW.

Figure 3 illustrates the colour
indicators of variants of persimmon and
orange puree according to three
coordinates L *, a * and b *. Significant
differences (p<0.05) were found in all
colour parameters among the tested
variants of component compositions.
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dur. 3. LiBeToBM nokasaTenu Ha pa3paboTeHM BapuaHTM Ha KOMMOHEHTHMU
CbCTaBW Ha ntope OT palicka A6b/1Ka 1 NoOPTOKas
Fig. 3. Colour indicators of the variants of component compositions of

persimmon and orange puree

MokasaTtensar L*, koiTo npeacras-
nABa APKOCTTa Ha npobuTe, NpY MOHO
KOMMNOHEHTHUTE CbCTaBnM € fBa NbTu
noseye npu BapuaHT Ha nope o1 100%
nopTokasl, B CpaBHEHWe C BapuaHT Ha
nope ot 100% paiicka S6bKa.

Mpu OBYKOMMOHEHTHUTE CbCTaBu
Bapupa ot 58,42 npu BapnaHT C egHaKsun
MPOLEHTHN CbOTHOLLEHUSA Ha CYpPOBUHUTE
0o 70, 47 npn BapmaHT Ha niope cbc 70%
noptokas u 30% paiicka A6b/Ka.

UepBeHuAT UBAT Ha npobute oue-
HEeH OT nokasaTensa a* npu BapuaHT Ha
nope cbc 100% paiicka s56bka e Tpu
MbTU NOBEYE B CPaBHEHWE C BapuaHT Ha
nope ot 100% nopTokasi. C Hali-BMcoKa
CTOWMHOCT Npv ABYKOMMOHEHTHUTE CbCTa-
BY € BapuaHT cbC 70 % paiicka s6b/ka 1

The L * indicator, which represents
the luminance of the samples, is twice as

much in the mono-component
composition in the variant of 100%
orange puree compared to 100%

persimmon puree.

It ranges from 58.42 for two-
component compositions in a variant with
the same percentages of sources to 70,
and it is 47 in the variant of puree with
70% orange and 30% persimmon.

The red colour of the samples
evaluated by a* in a 100% persimmon
puree variant is three times more than
that of a 100% orange puree. The highest
value for two-component compositions is
found in the variant with 70% persimmon
and 30% orange (17.40) followed by a
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30% noptokan (17,40) cnepggaH oOT
BapuaHT C paBHU NPOLEHTHWU CbOTHOLUE-
HUS Ha BNOXeHUTe cypoBuHu (15,75).

XbATuAt uBAT e npencraBeH oOT
nokasatens b* , kKOMTO Npy MOHO KOMMO-
HEHTHWUTE CbCTaBWM AOMUHMpa 6nm30 1,5
NbTU MPU BapuaHT Ha nope cbe 100%
MopToKasl, B CpaBHEHWE C BapuaHT Ha
nope ot 100% paiicka sa6bka. 3a pas-
paboTeHWTe BapuaHTMTE C ABYKOMIMO-
HEHTHUTE CbCTaBM € MW3MEepeHa Haii-
BMCOKa CTOMHOCT Npu BapuaHT cbc 70%
noptokan u 30% paiicka s6bka (65,63),
cnefBaH OT BapuaHT C paBHU KonuyecTsa
OT nogbpaHuTe cypoBuHKM (61,80). OaH-
HWTE NoKasBaT, Y€ C Hal-BUCOKM CTOW-
HOCTW MO M3cnenBaHUTe nokasarenu L* un
a* e BapuaHT Ha niope cbc 70% nopto-
ka1 n 30% palicka s6bKa.

YcTaHOBEHa e oTpuudartesnHa nv-
HeliHa 3aBUCUMMOCT MeXZy aHTUOKCU-
JaHTHaTa aKTMBHOCT U YEPBEHUAT LBST C
BMCOK KOe(MUMEHT Ha AeTepMuHauns
R?=0,748, K0eTo [l0Ka3Ba, Ye G1ONOrMYHO
OUBETEHNTE B UYepBEHO BellecTBa He
JonpuvHacaT 3a no-BMcokaTa aHTUOKCU-
JaHTHa akTMBHOCT Ha paspaboTeHuTe
KOMMOHEHTHU cbCTaBu (Purypa 4).

variant with equal percentages of sources
(15.75).

The yellow colour is represented
by b* indicator, which in the mono-
component  compositions  dominates
almost 1.5 times in 100% orange puree
variant, compared to 100% persimmon
puree. For the two-component variants,
the highest value was measured in the
puree with 70% orange and 30%
persimmon (65.63), followed by a variant
of equal quantities of the selected
sources (61.80). The highest values for
the tested indicators L* and a* is found in
the variant of puree with 70% orange and
30% persimmon.

A negative linear dependence
between the antioxidant activity and red
colour with a high determination
coefficient R®=0.748 has been found,
proving that the biologically red coloured
substances do not contribute to the
higher antioxidant activity of the
component compositions (Figure 4).

JIMHEenHa 3aBUCMMOCT mMmeray aHTUOKCUMAaHTHA aKTUBHOCT U
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dur. 4. InHeHa 3aBMCUMOCT MeXAy aHTUOKCUAAaHTHaTa aKTUBHOCT U YEPBEHUAT
KOMMOHEHT Ha LiBeTa Ha pa3paboTeHUTe KOMMOHEHTHN CbCTaBu Ha NPOAYKTU OT
paiicka si6bsiKa 1 NopToKa

Fig. 4. Linear dependence between antioxidant activity and red colour
component of component compositions of persimmon and orange
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Ha ®urypa 5 e npeacraseHa noso-
XWUTeNHa JMHelHa 3aBUMCUMMOCT — Mexay
aHTUOKCUAaHTHaTa akTUBHOCT W XbATUAT
KOMMNOHEHT Ha uBeTa CbC cpefeH koedu-
LMEHT Ha geTepMuHauus R*=0,559, koeTo
JaBa OCHOBaHWe pfa npegnonarave, ye
XBNTO OLBETEHUTE OGWOJIOTUYHO aKTUBHU
BewecTBa ([B-kapoTeH, 06WWM kapoTeHonau
N JIMKOMEH) B CYPOBUHUTE [OMPUHACAT 3a
aHTMOKCKAaHTHaTa aKkTUBHOCT Ha pa3spabo-
TEHUTe BapnaHTh NPOAYKTU.

Figure 5 shows a positive linear
dependence between the antioxidant
activity and the yellow colour component
with a mean determination coefficient
R?=0.559, which gives reason to assume
that the vyellow coloured biologically
active substances (p-carotene, total
carotenoids and lycopene) in the raw
materials contribute for the antioxidant
activity of the product variants developed.

JlHeliHa 3aBUCUMMOCT mMmeray aHTUMOKCUMAAHTHA aKTUBHOCT
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dur. 5. JInHeliHa 3aBUCUMOCT MeXAY aHTMOKCMOAHTHaTa akTUBHOCT U XbNTUSAT
KOMMOHEHT Ha UBeTa Ha pa3paboTeHMTe KOMMOHEHTHMU CbCTaBU Ha NMPoAyKTU OT
painicka si6bsika 1 nopToKan

Fig. 5. Linear dependence between antioxidant activity and yellow colour
component of the variant with persimmon and orange

Ha durypa 6 ca npeacraBeHun pesysn-
TaTu OT CEH30pHUS aHan3 MpoBefAeH OT
0obyyeHn peryctatopu Ha NpPOAyKT nony-
(habpukaT OT paicka 16bKa 1 NopToKaJl.

Figure 6 presents the results of the
sensory analysis carried out by trained
tasters of a half-finished product of
persimmon and orange.

BapuaHtn NereHpa/Legend

Variants
obwa

CEH3OPH o
a -

Ry, BPHWC e papyanT 1
Bug

1 100% nopTokan/orange

OLEHKA BapuaHT 2 2 100% paiicka a6bka/persimmon
BapUaHT 3 noptokasn/orange50% )
3 50%palvicka a6bAka/persimmon
BapuaHT 4 noprtokan/orange 30%
4 70% pavicka a6bnka/persimmon
Komcucr [ w— BAPUAHT 5

noprtokan/orange 70%

# Mupmc o .
5 30% paiicka s6bka/persimmon

dur. 6. CeH30pHa OLgHKa Ha pa3paboTeHn BapnaHTN Ha KOMMOHEHTHN CbCTaBn
Ha Mope OT paricka A6b/1Ka 1 NoOPTOKasl

Fig. 6. Sensory evaluation of variants of component compositions of persimmon
and orange puree
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[aHHnTe nokasBar, ye BCWYKU Ba-
pvaHTh ca OLEeHEeHU C BUCOKM OO CeH-
30pHUN OLIEHKM, HE3aBUCMMO OT MPOLIEHTHO-
TO CbAbpXaHWe Ha BJIOXKEHUTE KOMMOHEeH-
™. MNMpn efHOKOMMOHEHTHUTE CbCTaBWn Ha
BapuaHT\ Ha niope, Aerycraropute npega-
noynTar BapuaHT Ha nope cbc 100% nop-
ToKau1. MNpu ABYKOMMNOHEHTHNTE CbCTaBM Mo
nokasaTtenu ,BKyc”, ,MuUpuc”’ n ,UBAT" Hali-
npeanoynTaHy ca BapuaHTUTe Ha nope Cbe
70% nopTtokan n 30% paiicka S6bka K
BapuaHT C paBHU MPOLEHTA Ha BIOXEHUTe
KOMMOHEHTMW.

n3BOAMN

PaspaboTteHn ca BapuaHTu Ha
KOMMOHEHTHU CbCTaBW Ha NPOAYKT Mntope
OT paiicka s6b/Ka U NopToKan € uen ga
ce onTuMM3Mpa peuenTypHUSAT CbCTas Ha
npoaykTta. OnpegeneHn ca OCHOBHU hu-
3UKOXMMWUYHW, OGUOXUMUYHU N CEH30PHU
nokasarenu Ha paspaboTeHuTe BapuaHTu
Ha rotoBUA MPOAYKT.

YcTaHoBY ce, Ye Mo OTHOLLIeHne Ha
CbAbpXaHne Ha o6LWM nonngeHonu, Lee-
TOBW W CEH30PHN XapakTepUCTUKM C Hali-
BMCOKN CTOMHOCTM € MPOAJYKT C NMPOLEHT-
HO CBHOTHOLLEHNE Ha B/IOXEHWUTE KOMMOHEH-
™™ 70% nopTtokan n 30% palicka a6b/ka.

Data show that all variants were
evaluated with high total sensory scores,
regardless of the percentage of
components. In the case of one-
component variants of puree, the tasters
prefer a puree with 100% orange. In the
variants of two-component compositions,
the most preferred are the puree with
70% orange and 30% persimmon and an
equal percentage of the ingredients used
according to taste, smell and colour.

CONCLUSIONS

Variations of component
formulations of persimmon and orange
puree have been developed in order to
optimize the recipe of the product. Basic
physicochemical, biochemical and
sensory indicators of the developed
variants of the finished product were
identified.

The highest content of total
polyphenols, colour and  sensory
characteristics was found in the variant
product with 70% orange and 30%
persimmon.
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PE3IOME

BubnoHnante B EBpona, obutaesat
npeavMHO TOPCKM MacuBu, KbAeTo ca
CbCPEeSOTOUEHN 3HAYUTESTHWU KOMMYEeCTBa
opraHunyHO BellecTBo. Te ca cnopagvyHu
U HETUNWYHW HEeNpuATesn, BBNPEKn 4ye
npu onpegesieHn YcaoBus Morat ga
HanagHaTt LWUMPOK KPbr KynTypu. MyxuTe
65ixa HamepeHu BbB BUCOKA MABTHOCT B
HacaxgeHuss OoT MaivHu B 3anagHa
Bbnarapusa. Bb3pacTHute 6sixa cbbupaHu
oT pacteHus manuHu (Rubus idaeus L.)
Nno BpeMe Ha BereTauuvoHHUS Ce30H OT
anpun fo toHuM Ha 2015 r. n 2016 .
Bb3pacTHuTe MHAMBUAN 6sXa MAEHTUGN-
umpaHu kato Bibio marci (Linnaeus, 1758)
Bb3 OCHOBa Ha MopdonoruyHuTe 6enesn
M TaKCOHOMMYEH K/IoY 3a To3u Bug. Tosa
nscnefBaHe nNpefacTaBsBa NbpPBO CbOOLLe-
HWe 3a B. marci kato HenpusTen, Hanagaly
Ma/IMHOBWTE HacaxaeHus B bbnrapus.

KntouoBn pymu: Rubus idaeus,
Bibio marci, ctatyc Ha HenpuaTens

YBO/,
ManunHata (Rubus idaeus L.) e
LUMPOKO 3acTbleHa KynTypa B Bbarapus.

Accepted: 18.12.2018

Published: 27.12.2018

SUMMARY

Bibionids founded in Europe mainly
inhabit the forest edges and there where
the presence of organic matter is located.
They are sporadic and irregular pests.
Although under certain stress conditions,
a wide range of crops may be attacked.

The St. Mark's fly was noticed on
raspberry plants (Rubus idaeus L.) in
West Bulgaria. The adults were collected
from raspberry plants during the growing
seasons from April to June of 2015 and
2016. The adult was identified as Bibio
marci (Linnaeus, 1758) based on the
morphological characters and taxonomic
key of this species. This study represents
the first report of Bibio marci as a new
insect pest attacking raspberry plantations
in Bulgaria.

Key words: Rubus idaeus, Bibio
marci, pest status

INTRODUCTION
Raspberry (Rubus idaeus L.) is a
widely grown crop in Bulgaria. It is
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MoHacTosALEeM e nonynsapHa KynTypa npu
610NOTMYHOTO NPOM3BOACTBO Ha pPacTu-
TeNHa npoaykums. Bce no-yecto Hacax-
[eHna ce cb3faBaT B palioHn C BUCOKaA
HagMopcka BuCOYMHa, B 65M30CT [0
rOpPCKM Macveu, KOeTo npegnonara nossa
Ha HOBW BpeauTenu, HEeTUNUYHM 3a
MasIMHOBUTE arpoLeHo3un.

Hacekomute ot paspepn Diptera ca
npeacrtaBeHn oT ronam 6poi BMaoBse, C
MHOI0 BaXkHU (yHKUMKM (6uoperynatopu,
onpawuTenn u T.H.) B e€KOCUCTEMUTE U
UMaT 3HauYMTEsTHO NPAaKTUYECKO 3HAYEHME.,
MHoro BuzoBe NpuHaAIexar KbM WMKOHO-
MUYECKN BaXKHWUTE HenpusaTenu no pacre-
HUATA, Taka Yye MHTEPEeCHT KbM TAX npes
nocnegHuTe  geceTwneTuss  HapacTsa
(Sefrova, 2008). JNlapsute nospexaar
pasnnyHM YacTu Ha pacteHuaTa (KopeHw,
cTbbn1a, NbNkW, NUcTa LeToBe, NI040BE),
KakTo 1 NpoAaykT OT pacTuTeneH npowus-
XOZ, Npu CbXxpaHeHue. BpoAaT Ha BpegHuTe
BMA0BE Bapupa B pasnNyHUTE U3TOUHMULN,
KaTo 3a HenpusTenu ce nocoyar U HAKOU
ropckn u cuHaHTponHu Buaose (Kldela
and Kocourek, 2002; Sefrova, 2008). 3a
ha ce onpegenu pageH durtodiareH Bug,
oT pa3peq Diptera karto noTeHuunasneH
HenpusaTen no pacTeHusTa, ce U3Mcksar
onpegeneH Kpbr OT FOCTOMPUEMHULM W
YC/I0B/S Ha OKOJIHaTa cpefja.

CewmeiictBo Bibionidae ot paspepg
Diptera cbabpxa Heronsim 6poli BUAoBe,
C n3paseH nosos aumopunsbm. Bb3pacT-
HWTE WMHAMBUAWM Ce cpeliar B TOPCKM U
nosick  MecToobutaHusa. Jflapsute Ha
NMoBeYETO BWUOBE XMBEAT B arperauuu.
Te ca canpodharn ¥ ce passBuBaT B
pasnarawia ce pacTuTesnHa MaTepus,
rNaBHO B pacTWUTEesIHW oCTaTbUM, SINCTHA
nocrens n noysu Goratn Ha xymyc. MNpwu
onpefesieHN YCMoBUS  HAKOM  BUAOBE
mMoraT fga 6baat HenpuaTesnu, Tbii kaTo
napBuTe MoraT fa Ce XpPaHST C KOpeHuTe
Ha pacTeHnsata (D'Arcy Burt and
Blackshaw, 1991). Okono 45 Buga
6MOBMOHNAHN MyXK ca U3BeCcTHM B EBpona
(Skartveit, 2004). Myxute oT Buga Bibio
marci (Bibionidae) ca wwnpoko pasnpoc-
TPaHEHW N YeCcTO CpeLuaHy B HU3UHW 1 B

currently a popular crop in the organic
production of agricultural products.
Increasingly often, the plantations are
created in areas situated at a high
altitude, near to forest land, which may
result in the emergence of new pests
uncharacteristic of raspberry growing
agrocenosis.

The insects of the Diptera order are
represented by a large number of species
with very important functions
(bioregulators,  pollinators, etc.) in
ecosystems and have major practical
impact. Many species belong to
economically important plant pests, so
their interest in the last decades has
increased (Sefrova, 2008). The larvae
damage different plant parts (roots,
stems, buds, leaves, fruit) and products of
plant origin during storage. The number of
harmful species varies in different
references and some forest and
synanthropic species are pointing out as
harmful, as well as some forest and
synantropic  species  (Kldela and
Kocourek, 2002; Sefrova, 2008). In order
to determine a given phytophagous
species of the Diptera as a potential pest
on the plants, a certain range of hosts and
environmental conditions are required.

The family Bibionidae of the order
Diptera contains a small number of
species  with pronounced sexual
dimorphism. Adult individuals are found in
forest and crop habitats The larvae of
most species live in aggregations. They
are saprophages and develop in
decomposing plant matter, mainly in plant
debris, leaf litter, and humus-rich soils.

Under certain conditions, some species
may be enemies, as larvae can feed on
the roots of the plants (D’Arcy Burt and
Blackshaw, 1991). About 45 species of
bibionid flies are known in Europe
(Skartveit, 2004).

The flies of the species Bibio marci
(Bibionidae) are widespread and common
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MecToobuTaHmss ¢ rofsma Hagmopcka
BMCOYMHA, 0bMTaBaT MecTa C XpacToBUA-
Ha ¥ ropcka pacTUTE/NIHOCT, KakTo U 3e-
JNIEHYYKOBM M OBOLLHK rpaguHun (Skartveit
etal., 2014).

HacTosAwoTo cbobLieHne ce OCHO-
BaBa Ha HabnAeHUs U aHann3 BbpXy
nosigata Ha Myxute OT Buga B. marci n
HeroBata uUen e pga ce onpegenv
NPUCHLCTBMETO Ha BuMaa B Mas/IMHOBOTO
HacaxieHusi, KOeTO Ce cuuTa 3a BaxHO,
TbiAi KaTo npe3 nocnefHuTe ToAuHU
HacTbnuxa 3HaAYMTENHU NPOMEHW B
TEXHO/IOrMMTE 3a OTrIeXAaHe Ha MaslvHW.

MATEPVAT N METOON

MpoyyBaHuATa 65xa MpoOBefeHU
npe3 2015-2016 r. c. Pagynn, Camokos-
Cko, B 6sm3ocT o peka Mapuua (GPS:
42.2850 N, 23.6876 E) Ha 1200 m H.B.
leorpaddCKOTO MOJOXKEHNE € U3K/IHUU-
TeNHO 671aronpuATHO U CcblLyecTByBaT
yCNoBuA 3a pa3BuUTUE HA WHTEH3UBHO Ma-
JIMHOMpou3oAcTO. KnumarsT e yMepeHo-
KOHTUHEHTAsIEH, CpPaBHUTE/IHO MeK C
B/IMSAHWE OT TOM/IUTE Bb3AYLIHU TeyeHus,
KOMTO wuAaBaT Mo JoNMHata Ha peka
Mapuua. HabnogeHnsta 6sxa u3BbpLle-
HM B Ma/IMHOBO HacaxgeHue c naowy 20
ha, copt ’'Bunamet, Cb3fageHo npes
2003 r. BbpXY KaHeHeNeHN ToOPCKX NoYBN.

Mpe3 BeretaunMoHHMA nepuog ot
Ha4yanoTo Ha NeTex Ha Myxute pacte-
HuaTa ce obcnegsaxa nepuoanyHo. 3a
yCTaHOBsIBaHe 1 CbbMpaHe Ha Bb3pacTHU
MyXu 6sixa W3Non3BaHn  MeToauTe Ha
KOCEHE C EHTOMOJIOTMYHMA CaK Wau
CTpbCKBaHe, B 3aBUCUMOCT OT (peHorsIo-
TMYHOTO pasBuTME Ha pacTeHuaTa. 1o
OnaroHasniMte Ha nsowta ce npasexa 100
oTkoca (=20 m? o6crneBaHa naow) cue
CTaHAapTeH EeHTOMOMOTUYEH CaK Wunn
CTpbCKBaHWA. MeToguTe 6sxa npuiaraHu
npwv TOMN0, TUXO N C/TbHYEBO BPEME MEX-
ay 9 u 11 yaca. CbbpaHuaT marepuman ce
obpaboTBalle B nabopaTtopHu YCNOBUSA,
KaTo ce CbXxpaHsiBalle BbB (0/1akOHN CbC
70 % eTunioB cnupT. 3a naeHtTudmkaumns
Ha Buga 6sxa u3nonssaHu Mopdono-
rmyHm kputepuun (Ennos, 1989; Skartveit

in lowlands and habitats with high
altitudes, inhabit places with bushy and
forest vegetation, as well as vegetable
and fruit gardens (Skartveit et al., 2014).

This announcement is based on
observations and analysis on the
occurrence of the flies of B. marci and its
purpose is to determine the presence of
the species in raspberry plantations. The
major changes that have occurred in
recent years in the raspberry cultivation
practices determine the need for
research.

MATERIAL AND METHODS

The surveys were carried out in
2015-2016 in the village of Raduil,
Samokov, near the Maritsa River (GPS:
42.2850 N, 23.6876 E) at 1200 m above
sea level. The geographic location is
highly advantageous and there are
conditions for the development of
intensive  raspberry  production. The
climate is moderate-continental, relatively
mild, affected by the warm air currents
that come along the valley of the Maritsa
River. Observations were cut into 20-ha

raspberry crop, cultivar 'Willamette’,
established in 2003 on chromic
cambisols.

During the vegetation period from
the beginning of flight of the flies, the
plants were periodically examined. For the
detection and collection of flies, the adults
were trapped with an entomological net or
the “shake down” technique was used,
depending on the phenological
development of the plants. The
investigations were carried out on the
diagonals of the area (100 m = 20 mz).

The methods were applied in warm, quiet
and sunny weather between 9 and 11
hours. The collected material was
processed in laboratory conditions, stored
in flasks with 70% ethanol.

used to
1989;

criteria  were
species (Ennos,

Morphological
identify the
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and Kaplan, 1996; Oosterbroek, 2006;
Haenni, 2009).

PE3YJITATU N OBCBXXOAHE

B pesyntar Ha npoBeAeHOTO
npoy4ysaHe npe3 nepuoga 2015-2016 r.
HabnwgaBaHMTe Bb3PACTHU WHAMBUAN
(durypa 1) 6s1xa naeHTMUUMPaHN Kato
Bibio marci (Linnaeus, 1758) (Diptera:
Nematocera: Bibionidae; cuHOHUM =
Tipula marci Linnaeus, 1758) Bb3 ocHoBa
Ha MopdlonorMyHuTe 6enesm M TakCOHO-
MUWYEH K/TH0Y 3a TO3M BUA.

Skartveit and Kaplan, 1996; Oosterbroek,
2006; Haenni, 2009).

RESULTS AND DISCUSSION

The results of the survey carried
out in the vegetation periods 2015-2016
show that the observed adult individuals
(Figure 1) were identified as Bibio marci
(Linnaeus, 1758) on the basis of the
morphological traits (Diptera:
Nematocera: Bibionidae, synonym =
Tipula marci Linnaeus), and a taxonomic
key for this species.

¥ -5 ’ - [
our. 1. BuabT Bibio marci B ManinHoBO HacaxaeHue; c. Pagynn, CaMOKOBCKO
Fig. 1. The species Bibio marci in raspberry plantation; Raduil village, Samokov
region

B MuHanoto e umano Uu3BECTHO
00bpKBaHE OTHOCHO Trpynata Ha “B.
hortulanus-group”.  Hanpumep, Duda
(1930) Tpetupa B. marci kaTO CUHOHUM
Ha B. hortulanus, Ho B. marci e onucaH
npean B. hortulanus ot JluHen (1758) n
Mo TasuW MNpuYMHA € BDB3MOXHO HSAKOM
MyXu, OMMCaHU B nuUTepartypaTta u onpe-
penexHn kato B. hortulanus, ga ce oTHa-
CAT Ao B. marci.

Buobt B. marci e eguH OT Hali-
XapakTepHuTe 6MBNOHUAHN MYXU; TAN0TO
W KpakaTa npu fAsarta nofa ca 4YepHo
ouBeTeHW, C Ab/DKMHA (3aefHO C Kpuna-
Ta) 8-12 mm. Kpmunarta ca ¢ Kkbca Hanpeu-
Ha r-m-Xuska, KoaTo € 0KOJI0 NoMoBUHA-
Ta OT Ab/DKMHATa Ha pajuasiHUS CeKTop

-

In the past there has been some
misunderstanding about the group of "B.
hortulanus-group ". For example, Duda
(1930) considers B. marci as a synonym
for B. hortulanus, but B. marci is
described before B. hortulanus by
Linnaeus (1758) and for this reason it is
possible that some flies described in the
literature as B. hortulanus, to refer to B.
marci.

B. marci is one of the most
characteristic bibionid flies; the body and
legs of both sexes are black colored, with
a length (along with the wings) of 8-12
mm. The wings have a short r-m
crossvein, which is roughly half as long
as the radial sector (Freeman and Lane
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(Freeman and Lane 1985). Kocmuuyute
Ha TAN0TO M MpU ABaTa nona u Kpakara
ca uYepHu. Kpunata Ha MbXKATE ca
M/IEYHO-6€/IM C YEepHU pasuasiHn XUMKK;
XKEHCKUTE ca C ONyLleHW YepHW Kpuna.
AHTEHUTe ca 7-4/IeHHU, HO No-4ecTo u 8-
YSIEHHN.

BuabT KaTo HenpuAaTen no 3eseHvy-
KOBUTE Ky/TYpu € cbobLleH B bbarapus oT
Grigorov (1976). B nutepartyparta y Hac
nMnceaTt CBefeHMA 3a LWeTu No Apyru
Kyntypu. B paioHa Ha ceno Pagywn
pasBUTMETO Ha NlapBHUA CTaAuin NpoTuya
npe3 dweBpyapy Q[0 Kpas Ha maprT.
Bb3pactHn Myxum 6s5ixa OTKPUTM BBPXY
pacTteHusiTa npe3 BTOpaTa AeceTAHeBka
Ha anpwi, KOeTo 6e NPUeTOo 3a Ha4yasloTo
Ha neTex. MacoBuAT NIETEX Ha Bb3pacT-
HUTe 6e OT Kpasi Ha anpwi 1 4o cpejara
Ha Mali, KaTo MakCMMyMbT 1 Npe3 asarta
ce30oHa Ha HabnwaeHneTo 6e gocTurHat
no Bpeme Ha 6yToHM3auMsa Ha MasIMHOBK-
Te xpactu (o 18 Bb3p. WHA./MasIMHOB
xpacTt). lNpe3 TpeTaTa feceTAHeBka Ha
anpun 6e nepmogbT Ha konynauus. OT-
Ae/THN Bb3pacTHU MHAMBMAM ca Habno-
AaBaHu 1 NOo-paHo Npe3 MapT U NO-KbCHO
npes toHu (Tabnuua 1), HO B NO-HUCKa
NAbTHOCT. BuabT w¥Ma CpaBHUTESTHO
KpaTbK Mepuog Ha feTtex; oT MapT [0
FOHWU 1NN 06LLO YeTnpu Mecela.

1985). The body hairs and legs of both
sexes are black. The wings of the males
are milky-white with black radial veins;
females have blackish fumose wings. The
antennal flagellum is occasionally
7-segmented, more commonly
8-segmented.

The species as a pest to vegetable
crops was reported in Bulgaria by
Grigorov (1976). There is no evidence of
damage to other crops in the Bulgarian
literature. In the area of Raduil village, the
development of the larval stage is taking
place in February through the end of
March. Adult flies were found on plants
during the second 10 days of April, which
was accepted for the start of the flight
period. The mass flight of the adults was
from the end of April to the middle of
May, with the maximum, during both
seasons of observation, being reached
during buttoning stage of the raspberries
(up to 18 adults/raspberry bush). The
period of copulation was in the third ten
days of April. The Individual adults were
observed earlier in March and later in
June (Table 1), but at a lower density.
The species has a relatively short flight
period; from March to June or a total of
four months.

Tabnuua 1. NMepunop Ha neTex Ha Bb3pacTHU UHAMBUAM Ha Buaa B. marci B
MasIMHOBO HacaxeHue; c. Pagyun, CaMOKOBCKO

Table 1. Flight period of B. marci ad
Samokov region

ults in raspberry crop; Raduil village,

meceu/month

obuyo/total

I Il Il \% V VI Vi

VIl | IX X XI Xl

4

B nutepatypata B. marci ce onuc-
Ba MpPegUMHO KaTo TOoMioMAw6uB BUA,
cpewlaw, ce B CpPaBHWTENIHO  TOMIU
MEeCTo0bMTaHNs, MMa LWMPOK apeasl Ha
pasnpocTpaHeHue, B EBpona, LieHTpanHa
Asua (Lengauer, 2014) u B CeBepHa
Adbpuka (Krivosheina, 1986). Kbm ceep-
HaTa rpaHuLa Ha pasnpocTpaHeHneTo
obuTaBa W3KIUUTENHO [06pe orpetu
nMBagn n KpainbpexHu neuuymn (Skartveit,

In the literature, B. marci is
predominantly described as a warm-
blooded species found in relatively warm
habitats and has a wide distribution range
in Europe, Central Asia (Lengauer, 2014)
and North Africa (Krivosheina, 1986). The
species, at the northern boundary of
distribution ~ area, inhabits  sun-lit
meadows and coastline (Skartveit, 1995),
also found in deciduous forests and
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1995), cpewa ce 1 B LUMPOKOSIUCTHU ropu
1 napkose. Vima cbobLleHuns, Ye napsute
Ha B. marci yBpexpar KynTypHU 1
pekopatmBHu pacterHus (Freeman and
Lane, 1985).

Cﬂe,CI,OBaTeJ'IHO npunaraHnTe 3emMe-
OENCKN NPaKTUKN U MeToan 3a pactutesiHa
3aumnTta, AMHaAMUYHO TMPOMEHAWUAT Cce
BMAOOB N COPTOB CbhbCTaB Ha OTrexagaHute
KyNTypy W TAXHOTO MPOCTPAHCTBEHOTO
pasnpefeneHne, Kakto W MNPOMEHUTE Ha
€KO0JI0OTnyHnTE yCrioBnd B MecToobuTaHusaTa
mMorat fa gosegat [O NMPOMEHW B CbCTaBa
Ha BWOOBETE BpeauTenu npu gageHa
KynTypa BK/. B Ma/IMHOBUTE HacaXaeHns.

N3BOAN

BuabT B. marci e HOB noTeHumasneH
HEMPUATEN B Ma/IMHOBUTE HacaxaeHus
Ha bBbbarapus, KONTO npucbcTBaLle
TpaiiHo BbB HacaxaeHneto npes 2015 u
2016 r., Cc nepuopg Ha neTex Ha Bb3pacT-
HUTE UHAMBUAM € OT MapT [0 HOHW.

parks. Many reports have been reported
that B. marci larvae damage agricultural
and ornamental plants (Freeman and
Lane, 1985).

Therefore, the applied agricultural
practices and methods of plant
protection, the dynamically changing
species and variety of crops and their
spatial distribution, as well as changes in
habitats’ environmental conditions may
lead to changes in the composition of the
pest species in a given crop including in
raspberry plantations.

CONCLUSIONS

The species B. marci is a new
potential insect pest in the raspberry
plantations of Bulgaria, which was
permanently present in the crop in 2015
and 2016, with a flight period of adults
between March and June.
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