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KOE®PULIMEHT HA ON®Y3UA NPU
EKCTPAKLUA HA NNOAOOBE HA
LUUMNKA (ROSA CANINA) CBbC
CYPOBATKA

Upa TaHeesa

Pe3rome: CypoBaTkaTa e CTpaHudeH NPOaYKT,
nonyyeH Mo BpeMe Ha MNpoOU3BOACTBOTO Ha
cupeHe. [lpocnegeHo e BRMSIHMETO  Ha
TEXHOMNOrMYHUTE napaMmeTpu —Temneparypa,
XMAPOMOAYST U MPOABLIMKUTENHOCT Ha eKcTpak-
uMsTa BbpXy KoedpuumeHTa Ha andysusa, npu
eKCTpakLmMsa Ha nnogose Ha wunka (Rosa canina)
CbC cypoBaTtka. Han-gobpu nokasatenn 3a
KoedpunumneHTa Ha Oudysnsa npu ekcTpakuua Ha
nnogoBe Ha WWNka CcbC CypoBaTka e npu
xugpomoayn 1:20 u TemnepaTypa 40°C
84,7.10"cm?/min.

KnoyoBu gymu: koeuuuneHT Ha Andysus,
rogaxxu 6epu, TaHUHN

1. BbBegeHue
EkcTpaktMTe OT pacTUTENHW CYpPOBUHU
cTaBaT BCe NO-BaXkHW 3@ NPOU3BOACTBOTO Ha

xpaHu. [llpuvymHata 3a TOBa € THAXHaTa
BMCOKA  XpaHUTenHa  CTOMHOCT,  HMUCKO
CbAbpXaHue Ha TOKCWHMW, BMCOKM
opraHonenTuyHM  xapakrepuctukm  [5,6].

KombuHaumaTa OT Te3u npeaumctea npasu
XpaHUTeNHUTE NPOAYKTMH, CbAbpXaLn
eKCTpPaKTu OT CypOBMHM OT pacTuTeneH
npousxog, BCE  MO-NONYMSPHU  cpea
LeHUTenuTe Ha 3apaBOCIiOBHATa XpaHa.
NMnogoBeTe Ha wwunkata MoraTt ga ce
HapekaT  NONMBUTaMUHEH KOHLIEeHTpaT,
CbAbpXal, UenuMs KOMMNeKC oT BUTAMUHMW.
Wnnkata (Rosa canina) e W3KM4YMTENEH
nnog C MHOMO BUCOKO CbAbpXaHue Ha
ButamuH C, ButammHn B1 n B2, KapoTuH u
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Abstract: Whey is a by-product
obtained during cheese production. The
influence of the technological
parameters — temperature, hydromodule
and duration of extraction on the
diffusion coefficient, when extracting of
the rosehip fruit (Rosa canina) with
whey. Best parameters for diffusion
coefficient when extracting fruit with
wheat with hazelnuts is at 1:20
hydromotol and at 40°C - 84,7.10"
cm?/min.
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1. Introduction

Plant raw material extracts are
becoming increasingly important for
food production. The reason for this
is their high nutritional value, low
toxin content, high organoleptic
characteristics [5,6]. The
combination of these benefits makes
food products containing extracts of
fruit and vegetable raw materials
more and more popular among
connoisseurs of healthy food.

The fruit of the rosehip can be
called a polyvitamin concentrate
containing the entire complex of
vitamins. Rosa canina L. is an
exclusive fruit with a very high
content of vitamin C, vitamins B1 and
B2, carotene and many others [9].
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MHoro apyru [9].

MIMeHHO 4pe3 npoueca eKkcTpakumnaTa,
MOXe YaCTU4YHO UIM NBIHO Oa ce u3BnekaT
OUOaKTMBHM KOMMOHEHTU OT pPacCTUTESTHU
CYypOBMHM C MNOMOLWTA Ha  pasnu4yHu
pasTBopuTenn (ekctpareHTn). B xpaHuTenHo
BKycOBaTa MNPOMMLUMIEHOCT 3a Mory4yaBaHe
Ha eKCcTpakTu 0BMKHOBEHO Ce 13norn3sa Boaa
UM BOOHO - €TaHOMOBWU eKCTapKTu. Bbpxy
npoueca ekcTpakuus oCBeH TemnepaTypa u
NPOABIMKUTENHOCT, BNUSIHWE OKasBa M Buaa
Ha pa3TBopUTEnS.

3a no-NbfIHOTO ONON30TBOpPsiBAHE Ha
HAKOM OTNagHW NpOAyKTU B CUpeHapckaTa
NPOMMULLIFIEHOCT, KaTo  cypoBaTka, e
Bb3MOXHO N3non3BaHeTo " KaTo
pas3TBoOpUTEN 3a MNpoBeXxgaHe Ha npoueca
EeKCTpaKunsa Ha pasnuyHmn Gunku.

CypoBaTka e Te4YHOCT, KOATO ce oTAesns oT
MITeYHNA Koarynat npyv Npou3BOACTBOTO Ha
CUpeHe W CUpeHoBUM npoayktn. Ta e
€CTeCTBEH MIIeYeH CepyM, KOMUTO CbObpxa
nakroan®ymuHu, naktornobynuHu, nakrosa
M MuHepanHu conun. B npogbrmkeHue Ha
ObNrM - roavHU cypoBaTkaTa, npovsBefeHa
KaTo CTpaHW4YeH NpoayKT OT NPOM3BOACTBOTO
Ha cupeHe, ce cMmdTana 3a oTnagbyeH
mMaTepuan n e 6una unu maxebprieHa. Bce
No-4eCcTo  npe3  MNOCredHUTE  HSKOJIKO
aecetunetusa B MnekonpepaboTBaTenHuTe
npegnpuaTMs  ca  UW3Non3BaHu  pasfiyHn
TexHornornu 3a npepaboTka Ha cypoBaTka.

B nurtepatypata HAMa [gaHHM @ 3a
nscnegBaHe  BAUAHWMETO Ha  PasfnUYHK
dhakTopu: Temnepatypa, XuapoMoayn u
NPOOBLIMKNTESNTHOCT Ha eKCTpakuusaTa, BbpXy
CTOMHOCTTa Ha koeduumeHTa Ha Andysus,
Npy nony4yaBaHe Ha eKCTpakTu OT nnogoBe
Ha LIMMKa CbC CypoBaTKa, KOeTO € N uen Ha
HacTosLwarTa pabora.

2. MaTtepuan n metoau

» 3a onpepenaHe Ha koeuuMeHTa Ha
MonekynHa audysuna e  u3nonssaHa
cypoBaTka, nosnyyeHa npwm

Through the extraction process
that bioactive components of plant
raw materials can be partially or
completely extracted using different
solvents. In the food industry, water
or water-ethanol extracts are usually
used to obtain the extracts. The
extraction process, apart from
temperature and duration, also
affects the type of solvent.

For the more complete utilization
of certain waste products in the
cheese industry, such as whey, it is
possible to use extraction of various
herbs as a solvent for carrying out
the process.

Whey is a liquid that separates
from the milk curd in the production
of cheese and cheese products. It is
a natural milk serum containing
lactalbumins, lactoglobulins, lactose
and mineral salts. For many years,
whey produced as a by-product of
cheese production was considered
as waste material and was either
discarded. More and more often, in
the past few decades, different
technologies for whey processing
have been used in dairy production.

There is no evidence in the
literature of the effects of various
factors: temperature,
hydromodulation and duration of
extraction, on the value of the
diffusion coefficient, in the
preparation of extracts of rosehip
with whey, which is also an aim of
the current work.

2. Material and methods

» For determining the molecular
diffusion coefficient, whey
obtained from the production of
cheese with a composition is
used; fat content — 0,3%; lactose —
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NPOM3BOACTBOTO Ha CUMPEHE CbC CbCTAaB;
macneHoct — 0,3%; naktosa — 4,7%,
npotenHn — 0,8%, MUHEpanHu enemeHTu
- 0,6%.

» W3nonseaHn ca cyxu nnogoBe OT LuMmnkKa
(Rosa canina L.) 3akyneHm  oOT
TbproBckata mpexa. [lpegn nposexgaHe
Ha eKcTpakumaTa nnogoseTe ca
N3MMBaHW, noAcylwaBaHn U CMUNaHn Jo
pasmepu 2,0 + 4,0 mm.

» KoepmumeHTbT Ha MonekynHa andgysmsa e
onpegeneH nNpu cnegHUTe TEXHOMOMUYHU
napameTpu: cpeneH pasmep Ha
yactmunte - 2,0 + 40 mm;
NpoBEXOaHETO Ha eKCTpakumaTa € aBa
xugpomoayna 1:12 n 1:20; Temnepatypu
0, 20 n 40°C; npoABLIMKUTENHOCT Ha
ekcTpakumata — 1 h, kaTto npes uHTepsarn
or 10 min, nonyyeHata wmucuena ce
oTAeNsa ypes3 unTpyBaHe, a CypoBMHaTa
Ce eKkcTpaxupa C HOBa Mopuusa 4ucTa
cypoBaTka.

B nonyyeHute ekcTpaktu e onpegeneHo
CbAbPXaHMETO Ha AbOMMHM BeLLecTBa,
CNpsIMO, KOMUTO € onpeferneH KoeduuneHTa
Ha oudysma. KoepumuneHTsT Ha andysma e
n34ncreH no popmynarta Ha MuHocsH: [4,7].

D _ lz. 2,3. (lgEl - lgEz)

n2(ty — 1)

KbAEeTo:

D e koepnuneHTbT Ha andy3aus, m?/s

[ — cpepeH pa3smep Ha YacTuuute
cypoBuHaTa, m;

E+, E2 — cbabpxaHne Ha obOMMHN
BellecTBa B MOMEHTUTE T4, T, %;

T, T, — n3bpaHnTe MOMEHTN OT BpeEME Ha
eKcTpakuus, s.

Bcuukn onutu ca npoBexgaHu B Tpu
MOBTOPEHUS, KaTo Ca U34YMCNABaHU CpeaHu
CTOMHOCTM CbC CbOTBETHATa WM rpeLlka
[2,3,10]

[aHHuTe, npeactaBeHn Ha durypute, ca
obpaboTeHu ¢ nporpama Stat Soft Statistica

4,7%, proteins — 0,8%, mineral

elements — 0,6%.

» Rosa canina L. dried fruits are
purchased commercially available.
Before the extraction, the fruits are
washed, dried and ground up to
2,0+4,0 mm.

» The molecular diffusion coefficient
is determined by the following
process parameters: average
particle size — 2,0 + 4,0 mm;
carrying out the extraction is two
hydromodules 1:12 and 1:20;
temperatures 0, 20 and 40°C;
duration of extraction - 1 hour, at a
time interval of 10 min, the
resulting miscelle is separated by
filtration and the raw material is
extracted with a new portion of
pure whey.

In the obtained extracts, the
content of tannins agents s
determined against the diffusion
coefficient determined by the
coefficient of diffusion. The diffusion
coefficient is calculated according to
the Minosian formula: [4,7].

(1)

where:

D is the diffusion coefficient, m%/s

| - average particle size of the raw
material, m;

Ei{, E2 - content of tanning
substances in the moments 1,
Tg%;

T, T, - Selected times of extraction
time, s.

All experiments were conducted
in three iterations, averaged with
their corresponding error [2,3,10]

The figures presented are
processed using the Stat Soft
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7 (StatSoft Inc.).

3. Pesyntatn n o6cbxaaHe

Ha dwurypy 1 n 2 e npeacraBeHo
N3MEHEHNETO Ha  CbObpPXKaHMETO  Ha
AbbunHM BellecTBa B xo4a Ha npoueca Ha
ekcTpakuma npu xmgpomoayn 1:12 n 1:20.

[laHHnTe nokasear, Yye C NnoBuLlaBaHe Ha
TemnepaTyparta u npu gBata xvgpomogyna,
CTOMHOCTUTE Ha W3BNEeYeHUTe AbOWNHK
BellecTBa HapacTBar. Han-Buncokun
CTOMHOCTM 3a [AObOunHM BewecTBa ce
HabnogasaT npu xugpomogyn 1: 20 npwm
40°C 3a nbpeuTe 10 min (2,15%).
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3 - 1=20°C
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10 20 30 40 50 60

Time, min

dwur. 1. IlameHeHne cbabpXaHNETOo Ha
AObOVNHM BellecTBa Npu Xnapomoayn
1:12
Fig. 1. Change the content of tannin
substances in hydromotol 1:12

Mpn xugpomoayn 1: 20 n Temnepatypa
0°C u3BnuMyaHeTo Ha AbLOMIHU BellecTsa
e Hamn-sucoko B 30 muHyTa — 1,78%. 3a
CpaBHeHWe Mpu cbllaTa TemnepaTtypa u
xvapomogyn 1:12 nssneyeHnte aboUNHM
BewecTtsa WMMaT BUCOKM CTOMHOCTU B
nbpeute 10 MuHyTM — 1,45%.

Bbpxy npoueca  ekcTpakuma  Ha
nnogoBe OT LWMMNKA CbC CypoBaTka no
CblLECTBEHO BNUsHME OKasBa (pakTopa
TemnepaTtypa.

Bb3 ocHoBa Ha pesynTtaTuTte, NOCOYEHU
Ha ur. 1 n 2, e n3yncneH KoepuumMeHTbT
Ha audysusa (D), kato n3MeHeHneTo My e

Tannins, %

Statistica 7 software (StatSoft Inc.).

3. Results and discussion

Fig. 1 and 2 show the change in
the content of tannins substances
during the extraction process at
hydromodule 1:12 and 1:20.

The data show that with the
temperature  increase in  both
hydromodules, the values of the
extracted tannins substances
increase. Highest values for tannins
substances were observed with 1:20
hydromodule at 40°C for the first 10
min (2,15%).

2,50
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150 - /
1,00

0,50

== 1=0"C
=&=1=20"C
t=40"C

0,00 -
10 20 30 40 50 60
Time, min

dur. 2. /IameHeHne CbabpPKaHMETO Ha
AbOVNHM BeLecTBa Npy XMapoMoayn
1:20
Fig. 2. Change the content of tanning
substances in hydromodel 1:20

With  hydromodule 1:20 and
temperature 0°C the extraction of
tannins substances is highest in 30
minutes — 1,78%. For comparison at
the same temperature and
hydromodule 1:12 the extracted
tannins substances have high values
in the first 10 minutes — 1,45%.

On the extraction process of nuts
with wheat germ, the factor is the
temperature.

Based on the results shown in Fig.
1 and 2, the diffusion coefficient (D)
was calculated, as shown in Fig. 3
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npeactaBeHo Ha dur. 3 n 4. OT gaHHUTe
ce Bwxga, 4Ye C TMoBuULIABAHE Ha
TemnepaTtyparta CTOMHOCTUTE Ha
koedvumneHTta HapactBaT. CToOMHOCTUTE
Ha kKoeduuMeHTbT Ha audysus (D), ca
Han-Bucokm npu 40 °C 3a pgearta
xumgpomopayna; 3a xugpomoayn 1:12 —
49,3.10"cm?min u xugpomopyn 1:20 —
84,7.10"cm?/min 0BGsICHUMO C ynecHeHaTa
andysus.

and 4. It can be seen from the data
that with the increase in temperature
the coefficient values increase. The
values of the diffusion coefficient (D)
are the highest at 40°C for both
hydromotors; for hydromotol 1:12 —
49,3.10"cm?min and hydromotol
1:20 — 84,7.107cm?min for ease of
diffusion.

®dur. 3. VIameHeHne Ha KoedbuUNEHTa Ha ®dwur. 4. /IameHeHne Ha KoedbuUMEHTa Ha
andysms (D) npu ekcTpakumsa Ha Nnogose andysms (D) npu ekcTpakuma Ha nnogose
Ha LWMMKa CbC CypoBaTKa Npu XMapomoayn Ha WunKa CbC cypoBaTka Npu Xmapomoayn

1:12

1: 20

Fig. 3. Change of diffusion coefficient (D) Fig. 3. Change of diffusion coefficient (D)
for extraction of rosehip fruits with whey in for extraction of rosehip fruits with whey in

hydromotol 1:12

Mpu Temnepatypu 0, 20 u 40°C Haii-
BUCOKM CTOMHOCTM Ha KoeduumeHTa Ha
anadysus 3a xugpomoayn 1:12 ce nonyyasart
npe3 10 min, npu TemnepaTypa 40°C. [Mpwu
xungpomoayn 1:20 npu cbwmte TemnepaTypu
Han-BUCOKN CTOMHOCTM Ha KoeduuMEHTaA Ha
andysms  umame npe3 30 min, npu
Temnepartypa 40°C.

Mpu TemnepaTypa 0°C BMCOKM CTOMHOCTU
Ha koeduumeHTa Ha Audysus 29,510
‘cm?/min ce HabnioaaBaTt Npu XMapoMoAayn
1:12 B nbpBute 10 min, OTKOMKOTO npu
xuagpomoayn 1:20 — 1,21.10"cm?min B 30
min.

3a npoBexXgaHeTo Ha eKCcTpakuusi Ha
naogoBe Ha LWWNKa CbC cypoBatka  Mo-

hydromotol 1: 20

At temperatures 0, 20 and 40°C,
the highest values of the 1:12
hydrophobic diffusion coefficient
are obtained over 10 minutes at
40°C. With a 1:20 hydromotor at
the same temperatures, we have
the highest values of the diffusion
coefficient for 30 minutes at 40°C.

At a temperature of 0°C, high
values of the diffusion coefficient of
29,5.10-7cm2/min are observed in
the hydromodule 1:12 in the first 10
min than in the hydromotol 1:20 —
1,21.107cm?min in 30 min.

For the extraction of rosehip
fruits with whey, more favorable
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GnaronpuaTHu ycnosus ca xugpomogyn 1:12
M Huckata TemnepaTypa ot 0°C, c uen
3anasBaHe BKyCOBUTE W OpraHomnenTuyHuTe
KayecTBa Ha cypoBaTkara.

Mony4yeHnaTa cypoBaTtka cneg
eKCTpakunaTa € C No-BMCOKa MbTHOCT,
6nepno pO30B UBAT n Nno-BMCOKa
KMUCENUHHOCT.

Peonua asTtopu, kato Baljeet et al. [1],
Perasiriyan et al. [8] ookasBaT, e(peCTUBHOTO
nsnonssaHe Ha cypoBaTtka npv
NpOn3BOACTBOTO HA EHEPITUNHU HANUTKM.

4. 3aKknyeHne

XpaHaTa Be4ye He € €eOUHCTBEHOTO
CPeAcTBo 3a 3agoBonsiBaHe Ha
XpaHUTENHUTE HYXON Ha obLecTBOTO, a n
HauMH 3a paspellaBaHe Ha 06e30ponHuTe
34paBoCnoBHM npobrnemn. 3a MHOro oOT
mMnekonpepaboTBaTtenHute  nNpeanpuaTus
TPEeTMpPaHEeTO W OrMoOn30TBOPSIBAHETO Ha
cypoBaTkaTa € MHOro akTtyaneH npobnem.
M3nonsgaHeTo Ha oOTnagHuM nNpoaykTu OT
NPOM3BOACTBOTO MIIEYHM MNPOAYKTU, KaTo
cypoBaTka, € eOuH OT HauyuHuTe 3a
nonyyaBaHe Ha 0OoraTeHn eKCTpaKkTMy.

Han-nobpu nokasatenu 3a koeduumneHTa
Ha andy3nst Npu ekCcTpakumsi Ha nnoaose
Ha WuWNka CbC CcypoBaTka € Mpu
xugpomoayn 1:20 u Temnepatypa 40°C —
84,7.10""cm?/min.

5. lluteparypa

[1] Baljeet, Ritika, Sarita. (2013). Studies on development and storage of whey-based
pineapple (Ananas comosus) and bottle gourd (Lagenariasiceraria) mixed herbal

conditions are a 1:12 hydromodule
and a low temperature of 0°C, in
order to preserve the taste and
organoleptic qualities of the whey.

The resulting whey after
extraction has a higher density,
pale pink color and higher acidity.

A number of authors, such as
Baljeet et al. [1], Perasiriyan et al.
[8] prove the effi- ciency of whey in
the production of energy drinks.

4. Conclusion

Food is no longer the only
means of meeting the nutritional
needs of society, but also a way to
solve the myriad of health
problems. For many of the dairies,
the treatment and recovery of whey
is a very topical issue. The use of
waste products from the
manufacture of dairy products, such
as whey, is one way of obtaining
enriched extracts.

Best parameters for diffusion
coefficient when extracting fruit with
wheat with rosehip fruits is at 1:20
hydromotol and at 40°C - 84,7.10°
"cm?/min.
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