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TEPMOOUHAMUYHU
NAPAMETPU HA BOOHU
EKCTPAKTU OT LUMNKA

Wpa TaHeBa

Pe3rome: N3uncnenu ca TepMmo-
OVHaAMUYHUTE napameTpu — eHepruda Ha mbc,
EHTpPONMA M eHTannNua  Ha  npoueca
eKcTpakuusi, npu nonyyaBaHe Ha BOAHa
eKCTpakTu  OT  LWWUNKa npu  pasnuyeH
xungpomoayn. Bb3 ocHoBa Ha HanpaBeHuTe
M34YNCNeHMss ca  MOCTpPoeHM  rpadunyHm
3aBMCMMOCTM OTpassiBally U3MEHEHMETO Ha
TEPMOANHAMUYHUTE napameTpu npu
pasnnUYHNTE TEXHOSOIMYHU PEXMUMMN.

Knoyoeu OJdymu: TepmMoaMHaMUYHUTE
napamMeTpu, eKcTpakuus, eHeprusi Ha [mobc,
EeHTpONusi U eHTannus

1. BbBeaeHue

O6ukHoBeHaTa wwunka (Rosa canina)
e B1a gmBopacTsilia po3a, MHOrorogulleH
6oonue xpacT,  KOWTO  goctura Ao
BMCoYMHa 2-5 wMeTpa. [lnogoBete Ha
wunkata ca 6Goratm Ha 6GuonornyHo-
aKTUBHMU BelllecTBa (BAB), KaTo:
sutammHn  (C, B, P, PP, E, K),
dnaBoHOMAN, KapOTeHW, BbrIexuapaTu
(MOHO- w1 onurosaxapwgu), nUMNUAW,
OpraHW4YHU KMCENUHU(BMHEHA, NMMMOHEHA),
MUKPO- U MaKpOenemMeHTn 1 ap.

3amecTBaHeTO Ha NnogoBe OT LMMKa
C TexHn oborateHun eKkcTpaktTm npu
NPOM3BOACTBOTO Ha XpaHu uma peguua
npegumctea. Ekctpaktute ca 6oratm Ha
BGMONOrMYHO aKTUBHM BELLECTBA; NIECHO Ce
cTaHgapTuaupar, CbXxpaHsaBar,
TpaHcnopTupaT, pgosvpat M ca no-
WKOHOMWYHM NpPWU  BNaraHeTo UM B
XPaHUTENHW MPOAYKTW.

3a nsyvaBaHe Ha npoueca eKkCcTpakLms
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1. Introduction

Common briar (Rosa canina) is
wild rose species, deciduous thorny
shrub reaching 2-5 m height. Briar
fruits are rich in biologically active
substances (BAS), e.g. vitamins (C,
P, B, PP, E, K), flavonoids, carotenes,

carbohydrates (mono- and oligo
saccharides), lipids, organic acids
(tartaric, citric), micro- and

macroelements, etc.

Substitution of briar fruits with their
enriched extracts by the production of
foods has a number of advantages.
The extracts are rich in biologically
active substances, they can be easily
standardized, stored, transported,
dosed and all this makes them more
lucrative when wused in nutritious
products.
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npy nony4yaBaHe Ha BOAHW €KCTpaKTu OT
NnogoBe Ha LWMNKa, ca onpegerneHu
TepMogMHaMU4HUTE napameTpu (eHeprus
Ha nbc, eHTponua n eHTannus).

EHepruata Ha [nbc e kputepun 3a
onpefensiHe nmnocokata Ha npouecute,
TAXHOTO paBHOBECME, KakTo W
CBOMCTBOTO KOeTo nokassa
MakcuManHaTta paboTta, KoAaToO MOXe Aa ce
n3BbPLUM OT egHa cuctemall, 3].

EHTponua CbrnacHo MOJeKyno-
KMHETUYHATa Teopuss € MspKa 3a
HenogpeaeHocTTa Ha TenaTa n
cuctemnte. 3a ga ce um3crnedesa panu
€OVH npouec € Bb3MOXEH WM He, €
HeobxoOuM MaTtemaTuMyeH um3pa3 Ha
BTOPMS 3aKOH Ha TepMOoAWHaMuKaTa,
KOWTO Ce JaBa C napameTbpa eHTponus
[2, 4].

N3cnegBaHusita 3a npoTuyaHe Ha
nogobHM npouecu npu  ekcTpakums Ha
pacTUTENHN CypOBMHU Ca JOCTa OCKbOHWU
M TPyaAHO MoraTt ga ce npuroxat 3a
eTepuyHomacneHuTe n nedebHn pacteHns
[6,7,8,10, 11, 12,13].

3a TeyHUTEe eKCTpakTu OT LunKa
nuncea nHdopmauuns OTHOCHO
crneuudumkaTa Ha npoueca, HO e SICHO, Ye
n300pBbT Ha NOAXOAAM TEXHOMOrMYHU
napamMeTpu Bnusie BbpXy CbObpXKaHUETO
Ha OWOMNOrMYHO-aKTMBHUTE BellecTBa B
nony4yaBaHuTe eKCTpaKTw, KOeTo
onpefenst U1 HaCoKMTe Ha MNPUNOXKEHNETO
nMm.

Llen Ha HacTosAwaTa paboTta e ga ce
onpegensar TepMogMHaMU4HUTE
napamMeTpm Ha BOLHW €EKCTpPaKTu OT
NAo4OBEe Ha WwWnka, MofyvYeHn npu
pasnuMyHM XMApoMoaynn 1 Temneparypa.

2. MaTtepuan n metogu

3a nposexaaHe Ha uscnenBaHusTa ca
M3Non3BaHu nnogoseTe OT AMBOpACTsALA
wunka (Rosa canina) OoT panoHa Ha rp.
KiocteHgun, pekonta 2012 roga.

For the examination of the process
of extraction to obtain aqueous
extracts of briar fruits, the
thermodynamic parameters (Gibbs
energy, entropy, and enthalpy) were
determined.

Gibbs energy is a criterion used to
determine the direction of the
processes, their equilibrium, as well
as the property showing the maximum
amount of non-expansion work which
can be done by a thermodynamically
isolated system [1, 3].

According to the kinetic molecular
theory, entropy is the measure of the
disorder of systems. To study whether
a process is possible or not, the
mathematical expression of the
second law of thermodynamics which
defines the entropy will be necessary.
[2, 4].

Studies on the course of such
processes of extraction from plants
are quite scarce and can hardly be
applied for essential oil plants and
herbs [6, 7, 8, 10, 11, 12,13].

No information about the specifics
of the process of briar extraction was
found in the available literature but,
obviously, the choice of proper
technological parameters has certain
effect on the content of biologically
active substances in the extracts
obtained which determines the fields
of its application..

The aim of the present work is to
determine the thermodynamic
parameters of aqueous extracts from
briar fruit obtained at different
hydromoduli and temperature.

2. Materials and methods

Fruits of wild briar (Rosa canina)
picked in the region of the town of
Kyustendil in 2012 were used for the
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TeyHuTe eKCTpaKTK ca NornyyYyeHun cneg
CMUNaHe Ha NNoaoBeTe U eKcTpaxmpaHe c
BOoJa npwu pasnuyHa Temnepartypa - 20,
40, 60°C n gBa xuapomoayna -1:12 wu
1:20.

MonyyeHuTe EeKCTpaKTu ca
OKayecTBEHM MO  CbAbpXaHWe  Ha
ObOMNHM BewectBa WM 3a TAX ca
N34ncneHn KoeduUNeHTUTe Ha
MonekyriHa andysus [5].

KoedmuymeHTbT Ha MONneKynHa

angysms Ha AavbunHuTe BewecTBa €
ornpefeneH npu crnegHuTe napamMeTpu Ha
EeKCTpaKumaTa: CbOTHOLLUEHME CypOBUHA:
pasTsopuTen = 1:12 n 1:20,
npoabokutenHoct 1 h, kato npes
nHTepsarn ot 10 min NONy4YeHNSaT eKCTpakT
ce oTgena 4pe3 QunTpyBaHe, a
CypoOBMHATa Ce eKkcTpaxupa C HoBa
nopuma YNCT pasTBOPUTES.

Bb3 ocHoBa Ha koeuUUMEHTUTE Ha
MOneKkynHa gudysms ca HanpaseHu
n3dynucneHnaTa 3a TepMOoAUHaAMUYHUTE
napameTpu: eHeprus Ha mMbc, eHTponua m
eHTannms Ha nonyyeHuTe TeYHn
ekcTpakTtu [9].

* CBobogHaTa eHeprus Ha

AG =-R.T. InK,J / mol

* EHTponus

_ (Eaxr. tAG)
T

AS

* EHTponus

AH = AG + T.AS, ]J/mol

kbaoeto: AG - cBobogHa eHepruss Ha
'mbe, J/mol;

R — yHuBepcanHa rasoBa KOHCTaHTa,
J/IK.mol;

T — abcontoTHa TemnepaTtypa, K;

K — paBHOBeCHa KOHCTaHTa Ha npoueca

HaHHnTe, npepcraBeHM Ha durypute,
ca obpaboteHu ¢ nporpama Microcal Origin
Ha Micro Soft.

experiments.

The aqueous extracts were
obtained by grinding the fruits and
extraction with water at different
temperatures — 20, 40, 60°C and at
two hydromoduli — 1:12 n 1:20.

The extracts obtained were
characterized by the content of tannic
substances and the coefficients of
molecular diffusion were calculated
for them. [5].

The coefficients of molecular
diffusion of the tannic substances was
determined under the following
extraction parameters: ratio raw
material to solvent = 1:12 and 1:20,
duration 1 h while the extract was
filtered of at 10 min intervals and the
raw material was extracted with a
fresh portion of pure solvent.

On the basis of the coefficients of
molecular diffusion obtained, the
thermodynamic  properties  Gibbs
energy, entropy and enthalpy of the
aqueous extracts prepared were
calculated [9].

*  Gibbs free energy

*  Entropy
, J/mol. K
*  Entropy

(5)

where: AG — free energy of Gibbs,
J/mol;

R -—
J/IK.mol;

T — absolute temperature, K;

K — equilibrium constant of the
process.

The data illustrated in the figures
were processed using Microcal
Origin software.

universal gas constant,
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3. Pesyntatn n o6cbxaaHe

Ha dwurypy 1 u 2 ca npeacraseHu
CTOMHOCTUTE Ha eHeprnata Ha [umbc Ha
BOOHM €KCTpakTM OT wWunka npuv Aaea
xungpomogyna 1:12 wn 1:20. [HaHHuTe
nokasBsaT, Ye MNpu NOCTOSIHHO HansraHe u
TemnepaTypa npoBexaaHeTo Ha npoleca e
TEepMOANHAMMUYHO Bb3MOXHO. 3a
Temnepatypn 20, 40 u 60°C u npogbn-
XutenHoct Ha 10 min CcTOMHOCTTA Ha
eHeprusata Ha [mMOGC e Han-Hucka, T.e.
npouechbT NpoTUYa CMOHTAHHO M € Hau-
eekTnBEH.

Mpwn aHanusa Ha nonyyeHuTe
pe3yntaTu ce OoTyMTa, Ye Npu Xmapomoayn
1: 20 (cpur. 2) ctonHocTuTe Ha 'nMbe ca no-
HUCKM N B NO-roNnsiMa CTENeH OTpuUaTerHu,
oTKonkoto npu xuagpomogyn 1:12 (cpwr.1)
3a TemnepaTypu — 20 u 40°C (usknioyeHne
nmMa npu npoabimkntenHoct 60 min). Toea
ce obsacHsaBa c BNUSHNETO Ha
xugpomogyna v Buaa Ha pasTBOPUTENS
BbPXY NpoLeca ekCTpakuums.

[MonyyeHuTe oTpuuaTenHN CTOMHOCTUTE
Ha eHeprusita Ha [MGC noTBbpXKAaBaT, ve
NpoLechbT € TePMOANHAMUYHO Bb3MOXEH U
NpoTUYa CMOHTaHHO.

3. Results and discussion

Figs.1 and 2 show the values of
Gibbs energy of briar aqueous
extracts at two hydromoduli: 1:12
and 1:20. The data indicated that the
process is thermodynamically
possible at constant pressure and
temperature. At temperatures 20, 40
and 60°C and duration of 10 min, the
value of Gibbs energy was the lowest
so the process was spontaneous and
most effective.

The analysis of the results
obtained showed that the values of
Gibbs energy at hydromodule 1:20
(Fig.2) were lower and more negative
than these for hydromodule 1:12
(Fig.1) at temperatures of 20 and 40
oC (the only exception was observed
at duration of 60 min). This is
explained with the influence of the
hydromodule and the solvent type on
the process of extraction.

The negative values of the Gibbs
energy obtained confirmed that the
process is possible and occurs
spontaneously.
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®ur. 1. CtomHocTK eHeprusaTa Ha 'mbe (G) Ha Fig. 2. CtonHocTn eHeprusaTa Ha e

BOAHW €KCTPAKTU OT LUMMKA Npu
xugpomopnyn 1 : 12

Fig.1. Values of Gibbs energy (G) of briar
aqueous extracts at hydromodule 1:12

CTtonHOCTTMTE 3a eHTponusaTa npwu

(G) HaBOAHM eKCTPaKTX OT LMMNKa Npu

xugpomopnyn 1 : 20

Fig.2. Values of Gibbs energy (G) of briar

aqueous extracts at hydromodule 1:20

The values of the entropy obtained

pasfiMyHUTE TEXHONOIMMYHU napameTpu ca
npencraseHn Ha urypm 3 n 4. OT gaHHuTe

at different technological parameters
are presented in Figs.3 and 4. It can
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€ BWOHO, Ye C YyBenuMyaBaHe Ha
Xxugpomogyrna Ha BOAHUTE  EeKCTpakTw,
CTOMHOCTUTE Ha eHTponuaTa HapacTsart.
ToBa ce o00sicHABa C Bpb3kata Mexay
eHeprusTa Ha mbc n eHTponusaTa. B egHa

cuctema  eHeprusita  Ha  [mbec  ce
OTbXAecTBsABa C paboTaTta M3BbpLUBAHA OT
Heqa. OT BTOpMS 3aKOH Ha TepMo-
ANHamMukaTa € W3BEeCTHO, 4Ye Korato

paboTaTta n3BbpLUBaHa OT e4Ha cucTema e
Han-BMCOKa, eHTponusTa ce CTpPeMU KbM
Makcumym. [lonyyeHute p[aHHUM He ce
pasnuyaBaT OT 3aBMCMMOCTTa, YCTaHOBEHA
npu gpyrn eTepnyHomMacreHn cyposuHu [9].

be seen from the data that entropy
increased with the increase of the
hydromodule. This is explained with
the relationship between the Gibbs
energy and entropy. In an isolated
system, the Gibbs energy is identified
by the work done by the system. The
second law of thermodynamics states
that when the work done by a system
has the greatest value then the
entropy approaches to a maximum.
The data obtained do not diverge
from the relationships established for
other essential oil materials. [9].
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Fig.3 values of the entropy (S) of briar aqueous

extracts at hydromodule 1:12

Fig. 4. CtonHoCTK Ha eHTponus (S)
Ha BOAHM €KCTPaKTU OT LUMMKa npu
xugpomopnyn 1 : 20

Fig.4 values of the entropy (S) of briar
aqueous extracts at hydromodule 1:20
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Fig.5 values of the enthalpyy (H) of briar
aqueous extracts at hydromodule 1:12

Fig. 6. CtomHocTh Ha eHTannusa (H) Ha
BOAHU €KCTPAKTU OT LUMNKa Npu
xugpomopyn 1 :20

Fig.6 values of the enthalpyy (H) of briar
aqueous extracts at hydromodule 1:20
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CTonHOCTUTE Ha eHTannuaTa npwu
pasfiMyHUTE TEXHOMOMMYHM NapamMeTpu
Ha npoueca eKcTpakums nokassaT, 4e
npun xugpomonyn 1:12, ctoMHocTUTE 3a
eHTannuata ca otpuuaTtenHu. ToBa ce
ObITKN Ha MEXAYMOEKYMHU
B3aMMOAENCTBMS HaCTbNBaALNM Mexay
CypoBMHaTa W pas3TBOpUTENH, KOUTO
3aBUCAT U OT BuMaa Ha Xxugpomoayna
(1:12, 1:20). lMNMpn HWUCKM CTOMHOCTM Ha
eHeprusta Ha [umbc, cTOMHOCTMTE Ha
eHTannuata HapactBaTt. ToBa € BMAOHO
OT JaHHUTEe npeacTaBeHn Ha ourypu S u
6.

4. U3Boan

lNpn cpaBHsIBaHE CTOMHOCTUTE Ha
'MBC Ha TEYHWN eKCTPaKTK, NONyYeHU nNpu
pasnuyeH xngpomopnyn, c
yBenMyaBaHeTo Ha xvapomoayna
CTOMHOCTUTE 3a eHeprusata Ha [Mbc ca
oTpuuatenHu. Toea ce NoOTBbLPXAaBa OT
HamepeHuTe OaHHW B nuTepartypaTta [3],
Ye HUCKUTE CTOMHOCTWM Ca MHAMKauMS 3a

TEPMOAVNHAMWUYHO BBH3MOXEH n
CMOHTaHHO npoTnyaLy npouec.
HesaBucumo oT  xugpomogyna u
M3MON3BaHUS  pasTBOpWUTEn,  Haii-
GnaronpusiTHa  3a  NpoTWYaHe  Ha
npoueca  ekcTpakuMs e  HuckaTa
Temnepatypa  (20°C).  MonyyeHute

oTpuuaTtenHn CTOMHOCTM U 3a [ABaTa
xngpomoayna(1:12, 1:20) npu
eKcTpakuma ¢ Boga (3a temnepartypa 20
n 60°C) , nokasBaT ue HacTbNBaT
B3aMMOAENCTBUS, KOUTO cCe ObikaT Ha
BMAA Ha pas3TBOpUTENs, W3MNON3BaHUA
xungpomoayna, a cbWwo u or
TemnepaTtypara.

BnaropapHocTu

M3kasBam wuckpeHute cu 6Gnarogap-
HOCTM KbM fou. ATH umHX. CTaHucnaea
TaweBa 3a HeoueHMMmaTa MOMOLL MNpw
obpaboTkaTta Ha ONUTHUTE AAHHW.

The values of the enthalpy observed
at different technological parameters of
the process of extraction showed that
the enthalpy was negative at
hydromodule 1:12. This is due to
intermolecular interaction taking place
between the raw material and the
solvent which depend on the type of
the hydromodule (1:12, 1:20). At low
values of Gibbs energy, the values of
the enthalpy increased. This can be
seen from the data shown in Figs.5 and
6. Npn HUCKN CTOMHOCTN Ha eHeprusitTa
Ha [Mbc, CTOMHOCTUTE Ha eHTannusaTa
HapacTBaT. ToBa € BUOHO OT AaHHUTE
npegcraBeHn Ha urypu 5 n 6.

4. Conclusions

Comparing the values of Gibbs
energy of aqueous extracts obtained at
different  hydromodules. It  was
observed that the Gibbs energy
became negative with the increase of
the hydromodule. This is confirmed by
data published in the literature [3]
where the low values indicate for
thermodynamically possible and
spontaneous process. Regardless of
the hydromodule and the solvent used,
the most favorable temperature for the
extraction process was found to be the
low temperature (20°C). The negative
values obtained at both hydromodules
(1:12, 1:20) by the water extraction (for
temperatures 20 and 60°C) , indicated
that interactions occur due to the type
of solvent, hydromodule used, as well
as temperature..
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