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MPE/ICTABEHU 32 y4acTHe B KOHKYpC 3a 3aemane Ha A/l ,,/loneHT*

B 0o0J1acT Ha BUCIIE 0OpazoBaHue 5. TeXHUUECKH HAYKH,
npodecroHanHa HanpasieHue 5.1. MammHHO HHXEHEPCTBO,
CHENHATHOCT: ,,MallluHY 1 arapaTy 3a XpaHUTEJIHATA U BKyCOBaTa MPOMHUIIICHOCT
o0siBen B JIB Opoit 24/21 mapt 2025 1.

OIIMCAHUE HA HAYYHUTE TPYJIOBE

3a yuacTue B KOHKypca ca MPEJACTaBeHH 0OO0mMo 26 myOiauKanuu, W3BHH HAYYHHUTE
nyoJMKauy 3a TMpUI0OMBaHE Ha OOpa3oBaTeliHaTa M Hay4yHa cTeneH ,,JlokTop®,
pasnpeesieHy 1o TPYMH, KaKTO CJIE/Ba:

1. TI'pyma B -1106p.
1.1.TTokazaren B4. XaOunutauuoHeH TpyJ — paBHOCTOMHH HAy4YHU MyOIHKauuu (He
no- mMasiko oT 10) B u3gaHusi, KOUTO ca pedepupaHd U HHICKCUPAHH B
CBETOBHOM3BECTHM 0a3M JIaHHU C HAy4YHA MH(OpMaus.
2. Tpymal -150p.
2.1.TTokazaten I'7. Hayunu myOnukanuu B W3JaHUS, KOUTO ca peepupaHu u
HHJICKCHPaHU B CBETOBHOM3BECTHH 0a3H JaHHU ¢ Hay4dHa nHpopmarms — 130p.
2.2.Tlokazaten I'8. Hayunu nyOnukanuu B HepedepUpaHU CIHUCAHUS C HAYYHO
perieH3upane Wik B pelaKTUPaHU KOJIEKTUBHU TPya0Be — 2 Op.

I'pyna B

4. XaOuIuTalMoOHEeH TPy — HAYYHH Ny auKkauuu (He mo-mMajako ot 10) B u3nanus,
KOHTO ca pepeprpaHu U MHAECKCHPAHN B CBETOBHOM3BECTHU 0a3U JaHHU C HAYYHA
uHpopmanus

B.4.1 Durakova, A., Bogoeva, A., Krasteva, R., Gogova, T., Krasteva, A., Georgieva, N. (2019).
Sorption characteristics of subtropical fruit — Lucuma powder. The XXIInd National
Conference on Thermodynamics with International Participation, IOP Conference Series:
Materials Science and Engineering, Volume 595, Number 1, p. 012058, IOP Publishing,
/Scopus, SJR =0.249 (3a 2021)/

https://doi.org/10.1088/1757-899X/595/1/012058
URL.:https://iopscience.iop.org/article/10.1088/1757-899X/595/1/012058

Scopus: https://www.scopus.com/record/display.uri?eid=2-s2.0-85073629701&origin=resultslist&sort=plf-
f&src=s&sot=h&sdt=b&s=TITLE-ABS-
KEY%28Sorption+characteristics+of+subtropical +fruit+%E2%80%93+L ucuma+powder%29&sessionSear
chld=7a15bf1078324e5d3c342d6327095a0e&relpos=1

Abstract: The current scientific research is focused on the Lucuma powder. We
were determined the moisture equilibrium data (adsorption and desorption)
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at three different temperatures: 10°C, 25°C and 40°C and relative humidity
from 0.11 to 0.90, using the static gravimetric method of saturated salt
solution. The results showed that the sorption capacity decreased when the
temperature increases in the conditions of constant water activity. We were
used four different mathematical models — modified Chung—Pfost, modified
Oswin, modified Halsey and modified Henderson for description of
isotherms of Lucuma powder. According to obtained experimental data, we
were recommended the modified Halsey model for description satisfactorily
the sorption isotherms of powder.

Pe3rome: Hacrosmioro HAaY4YHO H3CJICABAHC € (bOKYCI/IpaHO BBbpPXY H3CIICABAHC Ha

nykyma Ha mpax. OnpeenieHu ca TJaHHU 32 paBHOBECHA Biiara (aacopOoius u
necopbuus) mpu Tpu paznuyHu temmneparypu: 10°C, 25°C u 40°C u
OTHOCUTEIHA BiakHOCT B jauanazoHa ot 0.11 mo 0.90, wmsmoia3Baiikuk
CTaTUYHUS TPABUMETPUYCH METOJI, IOCTUTHAT Ype3 HACUTEH COJICH Pa3TBOpP.
Pesynararure mokazaxa, 4e COpPOIMOHHUAT KalalUTeT HaMaliaiBa C
MOBUINIABAHE Ha TeMIepaTypaTa IpH IOCTOSHHA BOJHA AaKTUBHOCT. 3a
OMKMCAHUETO Ha M30TEPMHUTE HA Mpaxa OT JIYyKymMa H3IMOJI3BaXME YECTUPHU
pa3IUYHK MaTeMaThdecku wmopaena — wmoauduimpanure Chung—Pfost,
Oswin, Halsey u Henderson. B3 ocHOBa Ha IOJTy4SHUTE €KCIICPUMEHTATHH
JIaHHHU, Tpenopbyaxme Moauduimpanus moaen Ha Halsey karo Haii-
MIOJIXOJIATI 32 YJIOBJIETBOPUTEITHO OMTMCAHUE HA COPOITMOHHNTE H30TEPMH Ha
paxoo0pa3HUs MPOIYKT.

B.4.2

Durakova, A., Bogoeva, A., Yanakieva, V., Gogova, T., Dimov, I., Krasteva, R., &
Dosheva, K. (2019). Storage studies of subtropical fruit Lucuma in powdered form.
Bulgarian Journal of Agricultural Science, 25(6), 1287-1292. /Scopus, SJR =0.2 (3a 2023),

Q3/

URL.: https://www.agrojournal.org/25/06-30.html

Scopus: https://www.scopus.com/record/display.uri?eid=2-s2.0-85079183519&origin=resultslist&sort=plf-
f&src=s&sot=b&sdt=b&s=TITLE-ABS-

KEY%28Storage+studies+of+subtropical+fruit+ Lucuma+in+powdered+form%29&relpos=0

Abstract: In the present paper, we examined Lucuma powder. Nowadays, the

subtropical fruit has been considerate as a functional food product with
health benefits, a source of bioactive compounds (BAC), knows as part of
“Superfoods”. The current scientific research is focused on the two different
experimental types of storage. The Lucuma powder was packed in a co-
extruded barrier film with copolymer covering for heat sealing. The first
storage was executed for three months at initial humidity of the product —
9.71%, stored at room temperature — 18°C+25°C and relative air humidity
of 45% to 55%. The storage regime was optimized to six months at the same
condition (temperature and relative humidity). Flour was dried to humidity
—2.95%, corresponded monolayer moisture content (MMC), and determined
using linealization of Brunauer-Emmett-Teller (BET) equation. Those
results about MMC for adsorption were in the range of 2.93% to 4.18 % and
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for desorption — from 2.56% to 4.17%. During the studies of Lucuma
powder, analysis of their microbial load, granulometric composition and
moisture content were performed. No living cells of pathogenic organisms
(Escherichia coli, Staphylococcus aureus and Salmonella spp.) or apparent
molding were detected. The flour particle size has not changed either.

Pe3wome: B Hacrosmiara cratus uscienpaxme Jlykyma Ha npax. B gHenino Bpeme

TO3HM CYOTPOIIMYEH IUIOA CE€ CYUTA 3a (PYHKIHMOHAJICH XPAHUTENICH IPOIYKT
C MOJ3U 3a 3[paBeTO U U3TOYHUK Ha OuoaktuBHU chenuHeHus (BAC),
MO3HAT KaTo 4acT OT ,,cynepxpanute’. HacTosAmoTo HaydHO U3CcieIBaHe €
HACOYEHO KbM JIBa Pa3MYHU EKCIEPUMEHTATHM THUIAa Ha ChXpaHEHHE.
Jlykymara Ha mpax Oerie onakoBaHa B KOCKCTpyAHpaHO OapuepHo (oo ¢
MOKPUTHE OT KOMOJUMEp 3a TOIUIMHHO 3areyaTBaHe. [IbpBOTO chxpaHeHHe
0c M3BBPIIICHO 33 TPU MEceIla IPH HadaTHA BIIAXKHOCT Ha ipoaykTa — 9,71%,
ChbXpaHsiBaH mpu crtailHa Ttemmeparypa — 18°C+25°C u oTHocuTelHa
BIOKHOCT Ha BB3Ayxa oT 45% no 55%. PexxumbT Ha cbxpaHeHue Oe
ONTUMM3UpPAH JO IIECT Mecella MPHU CHIIUTE YCIOBHS (TeMmieparypa H
OTHOCHUTEJIHA BIIAXHOCT). bpamHoTo Oele M3CyIIeHO 10 BIAKHOCT —
2,95%, chOTBETCTBAIA HA ChIBPKAHUETO Ha Biara B MoHocioii (MMC),
OIpEe/IeNIEHO 4Ype3 JIMHeapu3alus Ha ypaBHeHUeTo Ha Brunauer-Emmett-
Teller (BET). IMonyuenute pesynratu 3a MMC mnpu ancopOuus Osixa B
muana3ona ot 2,93% no 4,18%, a mpu necopoums — ot 2,56% 10 4,17%. Ilo
BpeMe Ha u3clneaBaHusaTa Ha JIykyma Ha rpax 0sixa U3BbPIICHH aHATN3U Ha
MUKpPOOHOJIOTUYHOTO  3aMBpCSBAaHE, TPAHYJIOMETPUYHHUS CBCTaB W
ChABPKaHUETO Ha Biara. He Osixa OTKpUTH >KUBU KJIETKU HA MATOTCHHH
opranusmu (Escherichia coli, Staphylococcus aureus u Salmonella spp.)
WM BUJIUMU TIPU3HALIM Ha TJeceH. Pa3MepbT Ha yacTUIIUTE HA OPaITHOTO
CBIIO HE C€ € MPOMEHHI.

B.4.3

Bogoeva, A., Durakova, A., Vrancheva, R., Slavov, A. (2020). Antioxidant activity and
sorption characteristics of ready-made mixture with lucuma powder. Bulgarian Journal of
Agricultural Science, 29(4), 906-912 /Scopus, SIJR =0.2 (3a 2023), Q3/

URL.: https://www.agrojournal.org/26/04-29.html

Scopus: https://www.webofscience.com/wos/woscc/full-record/W0OS:000580438700029

Abstract: The current scientific research is focused on a new ready-made mixture

for a cream-like product with a powdered subtropical fruit Lucuma. We
performed an analysis on the antioxidant activity via four analytical methods
differing in their mechanism and reaction conditions, namely DPPH, ABTS,
FRAP and CUPRAC. The obtained data were expressed as mM TE/g powder
(3.00 £ 0.01; 7.02 + 0.24; 4.08 + 0.23; 1540 + 0.61, respectively).
Equilibrium moisture content for adsorption and desorption process was
determined using the static gravimetric method of saturated salt solution at
three different temperatures — 10°C, 25°C and 40°C and relative humidity
from 0.11 to 0.90. According to the obtained data the sorption capacity
decreases when the temperature increases under the conditions of constant
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water activity. In order to describe the obtained sorption isotherms we used
four different mathematical models — modified Chung-Pfost, modified
Oswin, modified Halsey and modified Henderson. The results showed that
the modified Halsey model could be recommended for a satisfactory
description of the mixture sorption isotherms. The monolayer moisture
content was calculated using Brunauer-Emmett-Teller (BET) equation
whose results for adsorption was within the range of 2.52% to 4.41% and for
desorption — from 2.15% to 3.56%.

Pe3tome: HacrosmioTo Hay4HO u3cieiBaHe € GOKYCHpaHO BPXY HOBA TOTOBA CMEC

3a KpeMooOpaseH NpoAyKT ¢ nobaBka Ha Jlykyma Ha mpax — cyOTponuueH
wiof. M3BppiInxmMe aHaau3 Ha aHTUOKCHIAHTHATa aKTUBHOCT YPE3 YETUPU
AHAIUTUYHU METOJa, KOUTO C€ pa3lnyaBaT MO0 MEXaHU3bM M YCJIOBHS Ha
peaknusra, a umenno: DPPH, ABTS, FRAP u CUPRAC. Tlony4yenure
nanan Osixa mspasenn B MM TE/g mpax (cwvorBerno: 3.00 + 0.01; 7.02 +
0.24; 4.08 + 0.23; 15.40 + 0.61). PaBHOBECHOTO ChJIbpKaHUE HA Bjara npu
azcopOuus u gecopOuus Oerre onpeaeneHo Ype3 CTaTuueH TpaBUMETPUYEH
METOJl C W3I0JI3BaHE Ha HACUTEH COJIEH pa3TBOp IpPH TPU Pa3IMnYHU
temneparypu — 10°C, 25°C u 40°C u oTHOCHTENHA BIaKHOCT B IManazoHa
ot 0.11 go 0.90. Cropen mosydeHUTE NaHHH, COPOLIMOHHUSAT KamalUTeT
HaMmajsiBa ¢ MOBUILNABAHE HA TeMIlepaTypaTa MpH YCJIOBUS HA MOCTOSHHA
BOJIHA aKTHUBHOCT. 3a ONHMCAaHHE Ha MOJyYEHUTE COpPOLIMOHHU HU30TEPMHU
U3I0JI3BaXMe YETHPH Pa3IMYHU MaTeMaTHYeCKU Mojea — MOAU(UIIUpaHu
Chung—Pfost, Oswin, Halsey u Henderson. Pesynrarute moka3zaxa, 4e
MoaubuuupanusIT Monen Ha Halsey moxe na Obae mnpernopbyaH 3a
YIIOBJIETBOPUTEIHO ONHCAHME Ha COPOLMOHHHUTE M30TEPMH Ha CMECTa.
CpabpikaHUETO Ha Bjara B MOHOCIOS Oellle H3YUCIEHO Upe3 ypaBHEHHUETO
Ha Brunauer-Emmett-Teller (BET), kato mnonydeHuTe CTOHHOCTH 3a
agcopbuus Osxa B auamnaszoHa ot 2.52% no 4.41%, a 3a necopOuust — oT
2.15% no 3.56%.

B.4.4

Durakova, A., Bogoeva, A., Yanakieva, V., Gogova, T., & Choroleeva, K. (2020).
Desorption of the Exotic Fruit Jujube (Ziziphus Jujube Mill) of Bulgarian Origin. In E3S
Web of Conferences (Vol. 180, p. 03007). EDP Sciences. / Scopus, SJR=0.182 (3a 2023) /

https://doi.org/10.1051/e3sconf/202018003007

URL:

https://www.e3s-conferences.org/articles/e3sconf/abs/2020/40/e3sconf te-re-

rd2020 03007/e3sconf te-re-rd2020 03007.html

Scopus: https://www.scopus.com/record/display.uri?eid=2-s2.0-85089509059&origin=resultslist

Abstract: The present study determined the physico-chemical parameters of the

exotic fruit jujube (Ziziphus jujube mill) of Bulgarian origin — pH of 4.62,
refractometric dry matter of 31.6 %, dry matter (in weight) of 36.78 %, TTA
(total titratable acidity) — citric acid — of 0.67 %, 0.70 % malic acid, 65.95 %
moisture, 0.78 % fibre, 1.41 % protein, 23.65 % carbohydrate, 0.24 % fat
and energy value of 428.44 kJ/102.4 kcal. Equilibrium moisture content and
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monolayer moisture content were established for desorption concerning
eight water activities in the 0.1 - 0.9 range and the temperatures of 10 °C, 25
°C and 40 °C. The coefficients of the modified Oswin, Chung-Pfost, Halsey
and Henderson models were obtained statistically. The modified Halsey
model is recommended as a description of the desorption isotherms of jujube
(Ziziphus jujube mill) since it corresponds to the criteria for model
assessment and suitability. Via BET model linearization, the values of the
monolayer moisture content for desorption at the temperatures of 10 °C -
5.41 % d.b., 25 °C — 4.65 % d.b. and 40 °C - 5.08 % d.b were determined.

Pe3rome: B Hacrosmoro wu3scienBaHe Osixa ONPEACICHU (PU3MKOXUMHYHHUTE
napaMeTpH Ha eK30THYHHs 110/ XxuHat (Ziziphus jujube Mill.) ¢ 6pnrapcku
npousxon — pH 4.62, pedpakromerpuuno cyxo BemiectBo 31.6 %, cyxo
BEIIIECTBO M0 Maca — 36.78 %, obma turpyema kuceauasocT (T TA) — kato
nuMoHeHa kucennHa — 0.67 %, s0b1ueHa kucennda — 0.70 %, Biaara — 65.95
%, pubpu — 0.78 %, nporennu — 1.41 %, Beraexunparu — 23.65 %, Ma3HUHU
—0.24 % u enepruiina croitnoct — 428.44 kJ / 102.4 kcal. Onpeneneru 6sixa
PaBHOBECHOTO CBHABPKAHHE Ha Bjara W CHABPKAHHETO Ha Bjara B
MOHOCJIOW TpH Tpolleca Ha JecopOlus, Karo Ce H3I0J3Baxa OceM
CTOWHOCTH Ha BOJHA akTUBHOCT B auama3ona 0.1 — 0.9 u Temneparypu 10
°C, 25 °C u 40 °C. Craructuyecku 0sxa U34MCICHU KOE(UIIMEHTUTE Ha
moauduimpannte mogaenu Ha Oswin, Chung—Pfost, Halsey u Henderson.
[IpernopbuBa ce M3MOI3BaHETO Ha MoaubuuUpanus Mojen Ha Halsey 3a
OIMCaHUE Ha M30TepMHTE Ha JecopOums Ha xuHan (Ziziphus jujube Mill.),
ThI KaTo Hail-moOpe OTroBaps Ha KPUTEPHHTE 3a OLIEHKA U MPHIOKUMOCT
Ha Mozena. Upe3 nuHeapusanus no mozaena Ha BET 6sxa onpenenenu
CTOMHOCTUTE Ha MOHOMOJIEKYJIHA BJIQXKHOCT 3a JECOpOLMs NP CIEAHUTE
temneparypu: 10 °C —5.41 %, 25 °C — 4.65 % u 40 °C — 5.08 %.

B.4.5

Durakova, A. G., Vasileva, A. L., Slavov, A. M., & Choroleeva, K. B. (2021). New ready-
made mixture for biscuits enriched with subtropical fruit powder lucuma. In I0P
Conference Series: Materials Science and Engineering (Vol. 1031, No. 1, p. 012116). IOP
Publishing /Scopus, SJR =0.249 (3a 2021)/
https://doi.org/10.1088/1757-899X/1031/1/012116

URL.: https://iopscience.iop.org/article/10.1088/1757-899X/1031/1/012116/meta

Scopus: https://www.scopus.com/record/display.uri?eid=2-s2.0-85101688832&origin=resultslist&sort=plf-
f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28New-+ready-
made+mixture+for+biscuits+enriched+with+subtropical+fruit+powder+lucuma%29&relpos=0

Abstract: The consumption of healthy food will always be topical since the intake
of unhealthy food has an important impact on a person’s energy resources,
their state of mind and weight. This served as an impetus for the present
study, namely the preparation of a new ready-made mixture for biscuits
enriched with bioactive Lucuma fruit powder. We analysed the antioxidant
capacity of the product via four different methods DPPH, ABTS, FRAP and
CUPRAC, expressed as mM TE/g powder (2.31+0.53; 9.89+0.29;
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8.08+0.51; 24.15+1.13, respectively). The essential objective of this study is
to obtain experimental data on adsorption and desorption. We evaluated the
sorption isotherms for both processes using the static gravimetric method for
the temperatures of 10°C, 25°C and 40°C and relative humidity within the
0.11 - 0.90 range. Our results showed that the sorption capacity decreases
with the increase in temperature under the conditions of constant water
activity. The obtained isotherms were described with four different
mathematical models — modified Chung-Pfost, modified Oswin, modified
Halsey and modified Henderson. According to our calculations, the modified
Halsey model could be recommended for a satisfactory description of the
sorption isotherms of the new biscuit mixture. The monolayer moisture
content of each temperature was calculated using the Brunauer-Emmett-
Teller (BET) equation for adsorption and desorption.

Pe3rome: KOHCYMaI_[I/IHTa Ha 3PpaBOCJIOBHA XpaHa BUHAlr'u mic 6’[:,[[6 adKTyallHa TeMa,

ThI Karo MNpUEeMbT Ha HE3/IPaBOCIOBHA XpaHa KMa CbILECTBEHO
Bb3/IEHCTBUE BBPXY CHEPTUHHHUTE PECypcH Ha YOBEKa, IICUXUYECKOTO MY
CbCTOSIHUE M Terjaoro. ToBa IMOCIY)XH Karo CTUMYJ 3a HACTOSIIOTO
u3cieBaHe, a UMEHHO — Ch3/1aBaHETO Ha HOBA IOTOBA CMeC 3a OMCKBUTH,
oborarena ¢ OwuoaktuBHa Jlykyma Ha 1mpax. AHanu3upaxme
AQHTHOKCUIAHTHMS KalalUTeT Ha MPOJYKTa Ype3 YeTHPH pa3IMuHU METO/a:
DPPH, ABTS, FRAP u CUPRAC, uspazenun 8 mM TE/g npax (chOTBETHO:
2.31+0.53;9.89+£0.29; 8.08 £ 0.51; 24.15 £ 1.13). OcHOBHaTa 1171 Ha TOBa
U3CJIe/IBaHE € J1a Ce MOJy4yaT eKCHEpUMEHTAJIHM JTaHHU 3a ajcopOuus U
necop6uust. OneHnxme cOpOLMOHHUTE U30TEPMHM 3a JiBaTa Ipolieca upe3
cTaTHueH rpaBuMeTpuueH meroi npu temmnepatypu 10°C, 25°C u 40°C u
OTHOCHUTEJIHA BIKHOCT B nuamnaszoHa oT 0.11 o 0.90. Hamwure pesynrtatu
MoKa3axa, 4e COpOLMOHHUAT KalaluTeT HaMajsBa C IOBHUIIABAHETO Ha
TeMIieparypara IpH ycJIoBHs Ha MOCTOSIHHA BOJHA akTUBHOCT. [Tomydyenure
M30TepMHU OsiXxa ONMHCAHU C ITOMOIITA HA YETUPH Pa3IMuYHU MaTeMaTHUECKU
monena — monugummpann Chung—Pfost, Oswin, Halsey n Henderson.
Crnopen HamuTe U34uciaeHus, MoauguiupanusaT mozen Ha Halsey mosxe na
ObJie TMpernopb4yaH 3a YJOBICTBOPUTEIHO ONHCAHUWE HAa COPOLIMOHHUTE
M30TEpMU Ha HoOBaTa OuckBuTeHa cmec. ChABP)KAHMETO Ha Biara B
MOHOCJIONW (MOHOMOJIEKYJTHaTa BJIQXKOHCT) TPHU BCsKa Temreparypa Oere
U3YHCIICHO C TOMOIITa Ha ypaBHeHHEeTO Ha Brunauer—Emmett—Teller (BET)
KaKTO 3a aficopOIus, Taka 1 3a AecOpOLHUs.

B.4.6

Durakova, A., Gogova, T., Vladeva, S., Vasileva, A., Slavov, A., Yanakieva, V., &
Temelkova, M. (2021). Biscuits with flour of lucuma, spelt and carob for prophylactic and
dietary nutrition. Journal of Hygienic Engineering & Design, 37, 174-179 /Scopus,
SJR=0.168 (3a 2022)

URL:

https://keypublishing.org/jhed/jhed-volumes/jhed-volume-37-fpp-14-albena-durakova-tzvetana-

gogova-stefka-vladeva-adelina-vasileva-anton-slavov-velichka-yanakieva-milena-temelkova-2021-biscuits-

with-flour-of-lucuma-spelt-and-c/




I ac. o-p uHx. Anennaa JIazaposa boroesa SCOPUS ID: 58829617000
Web of Science ResearcherID: ADZ-6941-2022
https://orcid.org/0000-0002-1967-6460
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%29&relpos=0

Abstract: The present study examines a recipe for biscuits with flour of lucuma,
spelt and carob designed for prophylactic and dietary nutrition. Conducted
literature research characterizes flours of lucuma, spelt and carob as
expedient to be used in nutrients, designed for prophylactics and dietary
nutrition. The presence of data for the conducted in vivo examinations gives
us a reason to think that a combination of the products in a certain proportion
is expedient for a product, intended for consumption from people with
diabetes mellitus type 2, which is the main motivation for the present
study.Raw materials for biscuits were - whole meal spelt flour type 1750 -
356 g; lucuma flour - 356 g; carob flour - 71.2 g; and margarine “Bella” -
569.8 g. They were kneaded and shaped in round rings 6 mm thick and 17 g
weight. The biscuits are baked for 8-10 minutes at 180 °C. The antioxidant
activity of the ready biscuits is reported in four different by mechanism
methods - methods: 2,2-diphenyl-1-picrylhydrazyl - DPPH, 2,2’-azino-
bis(3-ethylbenzothiazoline-6-sulfonic acid) - ABTS, fluorescence recovery
after photobleaching - FRAP and cupric reducing antioxidant capacity -
CUPRAC. The quantity of soluble and insoluble dietary fiber is analyzed
through BDS 11374:1986. Their microbiological indices - Escherichia coli,
Salmonella  spp., coagulase positive  Staphylococcus, pathogen
microorganisms, fungi, mesophilic aerobic bacteria and facultative
anaerobic bacteria, are examined, according to the Bulgarian state standard.
In the Department of endocrinology at multifunctional hospital for active
healthcare “Caspela” Plovdiv Bulgaria, initial in vivo examinations are
conducted and the glycemic control and the fatty profile of 15 people with
diabetes mellitus type 2 with a very good control of the illness - blood sugar
on empty stomach average 7.0 mmol/L and normal indices of the serum
lipids. A control group from 8 healthy people is differentiated. The age range
is from 43 to 81 years. The basic physicochemical indices of the biscuits and
of the powdered products of the recipe are specified. The soluble and
insoluble dietary fibre content in the biscuits with flour of lucuma, spelt and
carob is 16.43% + 1.02 and 3.15% + 0.77. 0.77. The ready biscuits’ presence
of antioxidant activity is proved with the four methods used. The traced
microbiological indices of the biscuits for one month in refrigerating
conditions, packed in copolymer foil designed for the food industry do not
establish  Escherichia coli, Salmonella spp.; coagulase positive
Staphylococcus, pathogen microorganisms, moil, mesophyll aerobic and
facultative anaerobic bacteria are below the admissible norms. The data from
the study indicates that the new product, biscuits with flour of lucuma and
spelt, do not decay the glycemic control and the fatty profile of the examined
people and they are with very good receptivity.

Pe3rome: Hacrosmoro u3cieaBane pasriex/ia perenta 3a OUCKBUTH ¢ OpaIiHo OT
JYKyMa, JIUMEL U PO’KKOB, MTPeIHa3HauEHU 32 NPOGUIAKTHYHO U TUETHYHO




I ac. o-p uHx. Anennaa JIazaposa boroesa SCOPUS ID: 58829617000

Web of Science ResearcherlD: ADZ-6941-2022
https://orcid.org/0000-0002-1967-6460

xpaHene. [IpoBeieHOTO TUTepaTypHO NIPOYyYBaHE XapaKTepu3npa OpamrHara
OT JIyKyMa, JIUMEI[ U PO’KKOB KaTO MOIXOSIIH 3a YIoTpeda B XpaHUTEITHU
HPOAYKTH C MpOo(HIAKTHYHA ¥ AMETUYHA HacOYeHOCT. Hannynero Ha naHHH
OT TPOBEJCHU IN VIVO u3cienBaHHs JaBa OCHOBaHHE Ja CE CYHMTa, Y€
KOMOMHAIMATA OT T€3U CbCTABKU B ONPEEIICHU MPONOPLHHU € MOAXO0AA1Ia
3a IPOAYKT, MPEAHA3HAUECH 3a X0pa ¢ AMa0eT TUIl 2 — OCHOBHATa MOTHBAIIHS
3a HacTOALIOTO MpoyuBaHe. CypOBHHHTE 32 OUCKBUTHUTE Ca: ITBIIHO3BPHECTO
auMentoBo OpamrHo Tun 1750 — 356 r; OpamrHo oT aykyma — 356 r; OparHo
oT poxkoB — 71.2 1; u MmaprapuH ,,bena“ — 569.8 r. Cmecra ce omecBa u ce
odopMsl B KPBIJIM IPBCTEHH ¢ JiebenrHa 6 MM u Terio 17 r. bucksuture ce
nekatr 8—10 munyrun npu 180 °C. AHTHOKCHAaHTHaTa aKTHBHOCT Ha
TOTOBUTE OMCKBUTHU € OIPE/IEICHA N0 YETUPH PA3TUIHU METO/IA C Pa3InueH
Mmexaum3bM Ha geiicteBue — DPPH, ABTS, FRAP um CUPRAC.
KonunuecTBOTO Ha pa3TBOPUMHUTE U HEPA3TBOPUMHUTE XPAHUTEITHH BIAKHUHU
e ananusupano no BJIC 11374:1986. MukpoOuonoruyHuTe moKa3aTesid —
Escherichia coli, Salmonella spp., koarymna3omnonoxurenHu cTapuIOKOKH,
NaTOreHHU MHUKPOOPraHW3MH, IUIECEHH, ME30(QWIHM aepoOHH W
dakynTaTuBHO aHaepoOHM OakTepum — ca U3CICABAHU CBHIVIACHO
bearapckust app:kaBeH craHiapT. B oTaesneHnero no eHj10KpUHOJIOTUS Ha
MBAIJI ,,Kacnena® — IlnoBaus, beiarapus, ca npoBeAeHH IbpBOHAYAIHH iN
VIVO M3cleBaHMs 3a OICHKA HA TJIMKEMHYHUS KOHTPOJ W JIMITUIHUS
npodwi Ha 15 qymm ¢ quaGeT TN 2, IpU KOUTO 3a00JsIBAHETO € 1101 MHOTO
I00Bp KOHTPOJI — CpeHa CTOMHOCT Ha KpbhBHATa 3axap Ha riagHo 7.0
mmol/L 1 HopMaJHM MOoKa3aTenu Ha cepyMHHUTe nunuau. OnpezaeneHa e u
KOHTpPOJIHA Tpyna oT § 3][paBH JIMIIA Ha Bb3pacT Mexay 43 u 81 roaunm.
[Tocouenu ca OCHOBHUTE (PM3UKOXUMHUYHU XapAKTEPUCTUKU HA OUCKBUTHUTE
U W3M0J3BaHUTE OpaimHa B peuentarta. ChAbpKaHUETO HA Pa3TBOPUMHU U
HEpa3TBOPUMH BJIAKHUHM B OMCKBUTUTE C OpallHO OT JyKyMma, JIUMeEI] U
pokkoB € cbhoTBeTHO 16.43% + 1.02 u 3.15% =+ 0.77. Hanuuumero Ha
AQHTHOKCH/IAaHTHA aKTHUBHOCT B T'OTOBMTE OHCKBUTH € IMOTBBPAEHO M C
yeTHupuTe MpuiokeHH Merona. IlpociaeneHnte MUKpPOOHONIOTMYHU
MOKa3aTeIu B paMKUTE Ha €/IMH Mecel] CbXPaHEeHUE B XJIQJWIIHU yCIOBHS, B
OMaKOBKa OT KOIMOJUMEpPHO (OO 3a XpaHUTENHATa HWHAYCTpHs, He
ycraHoBsiBar  Hanmuuume Ha  Escherichia  coli, Salmonella  spp.,
KOAaryJa3ornoJIOKUTEIHU CTa(pUIOKOKH, MAaTOr€HHU MHMKPOOPTaHU3MH H
IJIeCeH!; Me30(UITHUTE aepOOHH U (PaKyATaTUBHO aHAepOOHH OaKTEepUH ca
1O/ AONYCTUMHUTE HOPMHU. [laHHUTE OT U3CIIEeIBAaHETO MOKA3BaT, Y€ HOBUST
NPOAYKT — OHCKBUTU C OpamiHO OT JyKymMa M JIUMEI] — He BjolIaBa
[JIMKEMUYHUS KOHTPOJI M JIUIUJHUS TPOHI Ha U3CIEABAHUTE JIUIA U € C
MHOT0 J10Opa MOHOCUMOCT.

B.4.7

Vasileva, A., Durakova, A., Dimitrova-Dicheva, M., Goranova, Z., Kalaydzhiev, H., &
Georgiev, K. (2022). Oat Flour Enriched with Nectarine Powder of Bulgarian Origin—
Antioxidant Activity, Microbiological and Moisture Sorption Characteristics. Bulgarian
Journal of Agricultural Science, 28(6), 1147-1155. /Scopus, SJR =0.2 (3a 2023), Q3/
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Abstract: Two regional food products were evaluated to create a flour mixture
intended for the production of sponge cake. The functional mixture flour
consists of oats flour and nectarine powder of Bulgarian origin. The current
scientific research presents the physicochemical composition, antioxidant
activity, microbiological, and sorption characteristics of the new flour
mixture. The performed analysis on the physicochemical parameters were
protein 9.98 g, total carbohydrates 74.40 g, total lipids 3.71 g, ash content
3.49 g and crude fibers 6.21 g, calculated on a dry matter basis of 90.82%.
The antioxidant activity was determined using the DPPH, ABTS, FRAP, and
CUPRAC methods. All microbiological parameters, namely the total count
of mesophilic aerobic and facultative anaerobic microorganisms, yeasts and
molds , Escherichia coli, Salmonella spp., coagulase-positive staphylococci,
and coliforms, were under permissive norms and no pathogenic organisms
were detected. Sorption characteristics, including equilibrium moisture
content and monolayer moisture content, were investigated at three different
temperatures — 10°C, 25°C and 40°C and water activities in the range of 0.1
to 0.9 following the static-gravimetric method. Estimation of obtained
sorption isotherms was performed with a modified three-parametric model
of Halsey, Oswin, Henderson and Chung- Pfost, evaluating with criteria of
suitability models, namely average relative error (P, %) and moisture
standard error (SEM). BET equation was linearized for obtaining the
monolayer moisture content values.

Pe3iome: bsixa olleHeHH /IBa pETMOHATHH XPAaHUTEIHHU MPOJYKTA C IeJ Ch3AaBaHe
Ha OpalllHeHa cMec, MpeJHa3HaueHa 3a MPOM3BOJCTBO HAa MaHUINIAHOB
cnaakuml. OyHKIIMOHATHATA OpalllHeHa CMEC C€ ChCTOU OT OBECEHO OPAIIHO
U Ipax OT HEeKTapuHa C Obarapcku mpousxoa. HacTosmoro HayyHO
U3CIIeBaHE TpencTaBs (PUINKOXMMHUYHUS ChCTaB, AHTHOKCHJAHTHATa
AKTUBHOCT, MHUKPOOHMOJIOTUYHUTE M COPOLIMOHHUTE XapaKTEePUCTHKH Ha
HOBara OpamrHeHa cMec. AHAIM3bT Ha (PU3UKOXUMHYHHTE MapaMeTpu
MoKa3a ChAbpKaHUE HA IpoTerHH — 9.98 r, o0 Bbriaexuapatu — 74.40 r,
obmum munuan — 3.71 1, menen — 3.49 r u cypoBu BiakHMHU — 6.21 T,
n3uncieHn Ha 06aza cyxo BemectBo — 90.82%. AHTHOKCHIAHTHATa
aKTUBHOCT Oemie ompenenena upe3 merogure DPPH, ABTS, FRAP u
CUPRAC. Bcrukn MUKpPOOHOIOTHYHH ITOKA3aTeNN — 0011 OpOoit Me30QrTHH
aepoOHM U (aKyATaTUBHO aHACpOOHU MHUKPOOPTaHU3MHM, JPOKIU H
wiecenu, Escherichia coli, Salmonella spp., koarymna3zomoioXuTenHN
cTapUIOKOKU U KOJM(POPMH — Os1Xa MOJT TOIYCTUMUTE HOPMH, KaTo He Osxa
YCTAaHOBEHU MATOreHHW opraHu3Mu. CoOpOLMOHHUTE XapaKTepPHCTUKH,
BKJTIOYMTEITHO PaBHOBECHOTO ChIIbpXKAHKE HA BJara v Biarata B MOHOCIIOI,
Os1xa u3cneaBanu npu Tpu paznmuunu temneparypu — 10°C, 25°C u 40°C u
BOJHA akTHBHOCT B jauamna3oHa oT 0.1 go 0.9, kaTo ce M3MoJI3Ba CTaTHYCH
rpaBumeTpudeH Meroa. OleHKaTa Ha MOJy4YeHUTe COPOLMOHHU M30TEpPMHU
Oeme U3BBpIICHA ¢ MOIUUIIMPAHH TPUITapaMeTpuyHu Mozaenu Ha Halsey,
Oswin, Henderson u Chung—Pfost, kaTo 3a orieHka Ha MPUIOKMUMOCTTA Ha
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MOJICTIUTE OsfXa M3MOJI3BAHU KPUTEPHH KaTO CPEeIHA OTHOCHTENHA TpEIIKa
(P, %) u crangaptHa rpemka Ha Binarata (SEM). YpaBuenuero Ha BET
Oemie JMHEApU3UPaHO 3a OIpEIeNssHe Ha CTOMHOCTHTE Ha Biarara B
MOHOCJION (MOHOMOJIEKYJIHATA BJIQXKHOCT).

B.4.8

Vasileva, A., Durakova, A., Kalaydzhiev, H., Dimitrova-Dicheva, M., Goranova, Z.,
Georgiev, K. (2023). Whole wheat flour enriched with nectarine powder - antioxidant
activity, microbiological and moisture sorption characteristics. Food Science and Applied
Biotechnology, 6 (1), pp. 95-102. /Scopus SJR 0.222 (3a 2023)/

https://doi.org/10.30721/fsab2023.v6.i1.201

URL.: https://www.ijfsab.com/index.php/fsab/article/view/201

Scopus: https://www.scopus.com/record/display.uri?eid=2-s2.0-85153953927 &origin=resultslist

Abstract: The aims of the current scientific study are to present the initial data
research on the flour mixture of whole wheat flour enriched with nectarine
powder of Bulgarian origin — intended for sponge cake production - was
created. The natural content of the antioxidants was evaluated through the in
vitro methods DPPH, ABTS, FRAP, and CUPRAC. The equilibrium
moisture content (EMC) and monolayer moisture content (MMC) were
investigated at 10°C, 25°C, and 40°C, resembling the diapason of
temperature conditions in the storage house. The water activity (from 0.1 to
0.9) is provided through saturated salt solutions of LiCl, CH:COOK, MgCly,
K2COs3, MgNO3z, NaBr, NaCl, and KCI. The obtained adsorption and
desorption EMC declare the tendency — with its increase, the temperature
decrease at the constant value of aw. According to Brunauer’s classification,
sorption isotherms are of the second class, showing their characteristic S-
shape profile. The modeling of the obtained sorption data includes their
mathematical description using one of the three-parametrical models of
modified Halsey, Oswin, Chung-Pfost, and Henderson. The Brunauer-
Emmett-Teller linearization was presented to the values of the monolayer
moisture content — for the adsorption process they are between 5.78% and
8.94%; and for the desorption - between 7.25% and 8.89%.

Pe3tome: llenmuTe Ha HACTOSIIOTO HAy4YHO U3CIEABaHE ca Ja NPEICTaBU
IbPBOHAYATHUTE JAHHH OT TMpPOYYBaHE BBPXY OpamrHeHa CMeC OT
BJIHO3BPHECTO MIIICHUYHO OpaiiHo, o0oraTeHa ¢ mpax OT HEKTapuHa ¢
OBJTapCKH MPOU3XOJT — MPEAHA3HAYCHA 33 TPOU3BOJICTBO HA MAHHUIIIAHOB
ciaakuil. HatypaiHoTo chibpKaHHe HA QaHTHOKCHJIAHTH € OIICHEHO upe3 in
vitro meromure DPPH, ABTS, FRAP u CUPRAC. Uscnensanu ca
PaBHOBECHOTO chbpikanue Ha Binara (EMC) u Bnarara B Mmonocnoii (MMC)
npu Ttemneparypu 10°C, 25°C u 40°C, uMutupamy TeMmMIepaTypHUTE
yCIIOBHS B cKiIajoBu nomenienus. Bonnara akruBHoct (ot 0.1 10 0.9) e
ocurypena upe3 Hacuiianu pa3rsopu Ha LiCl, CH;COOK, MgCl., K.COs,
Mg(NO:s)2, NaBr, NaCl u KCI. TTonyuenute nanuu 3a EMC nipu agcopOuus
U JecopOurs MOKa3BaT TCHCHIINS — C TIOBUIIIABaHE HAa BOJHATA AKTUBHOCT

10
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(aw), paBHOBECHOTO ChIIbpIKaHHE Ha BJIara Ce yBelMuaBa, a TeMIeparypara
BOJIU JI0 TIOHIKABAHETO MY IPH NOCTOSIHHA aw. Criope] kinacudukanusaTa Ha
Bpynayep, copOIIMOHHUTE H30TEPMU Ca OT BTOPH THIIL, XapaKTEPU3UPAILH CE
¢ TunuyHaTa S-o6pasHa gopma. MojaenupaHeTo Ha COpOIMOHHUTE JTaHHU
BKIIIOYBA  TSAXHOTO MAaTeMaTU4YeCKO  ONHUCAaHWE 4Ype3 eIuH  OT
MoaudHIMpaHuTe TpulapameTpuunun moxaenu Ha Halsey, Oswin, Chung—
Pfost u Henderson. Jluneapu3anusra o ypaBHeHueto Ha bpynayep—Emer—
Tensp (BET) moka3Ba CTOMHOCTM Ha MOHOMOJIEKYJIHAaTa BJIAKHOCT 3a
mpoiieca Ha agcopOus B rpanunute ot 5.78% mo 8.94%, a 3a necopOuus —
Mexay 7.25% u 8.89%

B.4.9

Vasileva, A., Durakova, A., Georgiev, K., Kalaydzhiev, H., Dimitrova-Dicheva, M., &
Goranova, Z. (2023). Einkorn (Triticum monococcum L.) and nectarine flour mixture-
antioxidant activity, microbiological and sorption characteristics. 69th Scientific
Conference with International Participation “Food Science, Engineering And Technology
— 2022” (FoSET 2022). In BIO Web of Conferences (Vol. 58). 03001. EDP Sciences.
https://doi.org/10.1051/bioconf/20235803001

URL: https://www.bio-
conferences.org/articles/bioconf/abs/2023/03/bioconf foset22 03001/bioconf foset22 03001.html

Scopus: https://www.scopus.com/record/display.uri?eid=2-s2.0-85173788744&origin=resultslist

Abstract: The current paper presents the initial scientific research on a new enriched
flour mixture with nectarine powder, comprising physicochemical
parameters, antioxidant capacity, microbiological load, and sorption
characteristics data. A mixture of 70% Einkorn flour and 30% fruit powder
of Bulgarian origin as a functional food supplement was blended. The
presence of bioactive components was proved by the in vitro analysis of
antioxidant activity through DPPH, ABTS, FRAP, and CUPRAC methods.
The microbiological indicators, the total count of mesophilic aerobic and
facultative anaerobic microorganisms, yeasts and molds, Escherichia coli,
Salmonella spp., coagulase-positive staphylococci and coliforms, were
within the permissible norms and no presence of pathogenic
microorganisms, were detected in the flour mixture. Adsorption and
desorption processes were studied at 10, 25 and 40°C and aw = 0.112-0.868
following static gravimetric methods. The obtained S-shaped equilibrium
sorption isotherms confirm the constant trend that with increasing
equilibrium moisture content, the temperature decreases in conditions of
constant water activity. Based on the obtained sorption capacity data, a
calculation of the monolayer moisture content was made using the
linearization of the BET model. One of the modified three-parametric
models of Oswin, Halsey, Henderson, and Chung-Pfost was selected as a
suitable model for describing all sorption isotherms.

Pesrome: HacrosAmoTo uscieBane npeacTass IbpBOHAYAIIHUTE HAy4YHU JAaHHU 32
HOBa oOorareHa OpalrHeHa cMeC C Tpax OT HEKTapuHa, BKJIIOYBAIA
(1)I/ISI/IKOXI/IMI/I‘IHI/I napamcCTpu, AHTUOKCHUIAHTCH KaramurerT,
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MUKPOOHOJIOTUYHO HATOBapBaHE U COPOIMOHHU XapaKTepucTuku. CMec ot
70% Opamno ot aumen U 30% MmI010BU MpaxoBe ¢ OBIATapCcKH MPOU3XO,
KaTo (YHKIMOHAJIHA XpaHUTENHA Jo0aBKa, Oemie KOMOWHUpaHA.
[IpuchcTBHETO HA OMOAKTUBHHM KOMITOHEHTH Oellie JoKa3aHo Ype3 in Vitro
aHaJIn3 Ha aHTHOKCHUIAaHTHaTa akTUBHOCT ¢ MeTtogute DPPH, ABTS, FRAP
nu CUPRAC. MukpoOHOJOTHUYHHUTE TOKAa3aTeNd, BKIOYUTEIHO OOIIO0TO
Opoene Ha Me30puIHM aepoOHM U (AKyATaTUBHO aHAEPOOHH
MHUKPOOpPraHu3Mu, aIpoxad U miecenu, Escherichia coli, Salmonella spp.,
KOAaryJa3ornoJIOKUTEIHN CTahUIOKOKH U Konudopmu, Osxa B paMKHUTE Ha
JOIYCTUMHUTE HOPMU U He 0s1Xa YCTAaHOBEHU MaTOr€HHU MUKPOOPTaHU3MHU B
OpamHenara cwmec. [Ipomecure Ha amcopOmus u  JaecopOmmsi  Osxa
uscneaBanu npu temmeparypu 10, 25 u 40°C u BoxHa aKTHBHOCT (8w) B
muana3zona ot 0.112 no 0.868 upe3 cTaTMyHU TPaBUMETPUUYHU METOJU.
[Toryuenute S-00pa3HU COPOIMOHHHM W30TEPMHU MOTBHPAMXA IMOCTOSHHATA
TEHJICHIIUS, Y€ C YBEJIMYaBaHE HA PAaBHOBECHOTO CHIBPIKAHWE Ha BIlara
TeMIepaTypara HaMalsBa MpU MMOCTOSIHHA BOJHA aKTUBHOCT. Ha 6a3ata Ha
MOJTyYCHUTE JaHHHU 3a COPHIIMOHHATA KAIalUTETHOCT OCIIe W3YMCIICHA
Bjarata B MOHOCION upe3 nuHeapuszauuss Ha BET wmomena. Egun ot
MoUHUIMPaHUTE TpUIapaMeTpruaHu Mojenu Ha Oswin, Halsey, Henderson
u Chung-Pfost Gemre u30paH Karo MOAXOJAIL 3a OIMHCAHME HAa BCHYKH
COpOIIMOHHU U30TEPMHU.

B.4.10

Vasileva, A., Durakova, A., Kalaydzhiev, H., Dimitrova-Dicheva, M., Goranova, Zh.,
Vasilev, V. and Temelkova, M. (2024). Nectarine powder of Bulgarian origin:
physicochemical composition, antioxidant activity, microbiological and sorption
characteristics. Heliyon, 10 (1), 24059, /Q1, IF 3.4, Scopus SJR- 0.62/

https://doi.org/10.1016/j.heliyon.2024.e24059
URL.: https://www.sciencedirect.com/science/article/pii/S2405844024000902
Scopus: https://www.scopus.com/record/display.uri?eid=2-s2.0-85182894586&origin=resultslist

Abstract: One way to improve the quality of food products is by conducting more
thorough research on regional foods. This approach has several benefits,
such as promoting human health, supporting the local economy, and
preserving cultural food traditions. In this regard, our study investigated the
potential of nectarine powder as a regional fruit product that could be
developed into a global innovation. The present study examined: the
physicochemical composition, antioxidant activity, microbiological load,
and adsorption and desorption characteristics of the nectarine powder. The
fruit powder was acquired through the use of a heat pump dryer, where
drying took place at 42 -C for a duration of 8 h until achieving a moisture
content ranging from 13.5 % to 14.5 %. The approximate physicochemical
values are as follows: proteins, total carbohydrates, crude fiber, ash content
and total lipids. Microbiological parameters, namely the total count of
mesophilic aerobic and facultative anaerobic microorganisms, yeasts and
molds, Escherichia coli, Salmonella spp., coagulase-positive staphylococci,
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and coliforms were checked and found to be within the acceptable limits as
stipulated by the relevant state standards. Antioxidant activity was
demonstrated through the utilization of various methods, including DPPH
(33.19 £ 0.09mMTE/g extract), ABRS (2.55 = 0.0SmMTE/g extract), FRAP
(1.43 £ 0.03mMTE/g extract) and CUPRAC (0.83 = 0.01lmMTE/g extract)
methods. Investigation of the mass transfer sorption characteristics is
performed using the gravimetric-static method. The conditions of the
experiment were selected according to the usual conditions in which the food
products are found in the commercial depot. The equilibrium and monolayer
moisture data are investigated at 10 °C, 25 oC and 40 °C and relative air
humidity in the wide range from 11 % to 87 %, achieved by the salts
saturated.

Pe3rome: EnuH oT HaumHHMTE 32 MOAOOpsSBaHE Ha KauyeCTBOTO HA XPAaHUTEITHHUTE
OPOAYKTH € 4pe3 IMPOBEXKIaHEe Ha IMO-33bJI0O0YEHU H3CIEABAHUS BHPXY
pernoHajgHUTe XpaHW. TO3M MOAXOA HMMa HSKOJIKO NPEAMMCTBA, KaTo
HachpYaBaHe Ha YOBEIIKOTO 3/IpaBe, MOJIKperna Ha MECTHaTa UKOHOMUKA U
3ara3BaHe Ha KYJITYpPHUTE XPaHUTEIHU TPAaIuIKU. B Ta3u Bpb3Ka, HAIIETO
U3CcIIe/IBaHe pasrie/ia MoTeHIMala Ha Mpaxa OT HeKTapuHa KaTo peruoHaIeH
10/, KOWTO OM MOI'BI Jla ce pa3Bue B riobanHa nHoBauus. Hactosmoro
u3cle/BaHe pasriena: (U3MKOXMMUYHHS CbCTaB, AHTHOKCHIAaHTHATa
AKTUBHOCT, MHKpPOOWOJIOTHYHOTO HATOBapBaHE M XapaKTCPUCTUKHUTE Ha
aacopOuusaTa u gecopOuusaTa Ha mpaxa OT HekTtapuHa. [IpaxbT oT mioga
Oelle MoJyuyeH 4pe3 M3IO0JI3BaHE HA CYIIMJIHS C TOIJIMHHA TOMIIA, KaTo
cymeHeTo ce u3Bbpiu npu 42°C 3a nmepuoa oT 8 yaca, I0KaTO ce IOCTUTHE
ChJbpKaHUeE Ha Biara B quana3ona ot 13.5% no 14.5%. Ilpubnusurennure
(U3UKOXMMHUYHU CTOWHOCTH Ca CIEAHUTE: TPOTEUHH, OOIIN BBIIIEXUAPATH,
CypOBHM BJAaKHWHH, CBhIbp)KaHHE Ha Temedl ¢ OO  JIUIHIH.
MuUKpOOHOIOTHYHUTE TapaMeTpH, BKIIOYUTETHO O0O0moTO OpoeHe Ha
Me3opmiiHM aepoOHU U (PaKyITaTUBHO aHAEPOOHH MHKPOOPTaHU3MH,
apoxxad  w tutecenu, — Escherichia  coli,  Salmonella  spp.,
KOaryJa3ornoyoKUTEeTHU CTaQUIOKOKH U KOJIUPOpPMH, OsiXa MPOBEPEHU U
YCTAaHOBEHO, Y€ Ca B paMKUTE Ha JIONMYCTUMHTE HOPMH, ONPEACICHU OT
CHOTBETHHTE IbP)KaBHU CTaHIAPTH. AHTHOKCHJIaHTHATa aKTUBHOCT Oere
JEMOHCTpHpaHa Ype3 M3MOJI3BAHETO HA PA3IUYHU METOIM, BKIIOUUTEITHO
DPPH (33.19 £ 0.09mMTE/g ekctpaxt), ABRS (2.55 + 0.05mMTE/g
exctpakt), FRAP (1.43 + 0.03mMTE/g ekcrpakt) 1 CUPRAC (0.83 +
0.01mMTE/g excrpakr). M3cneaBaHeTo Ha XapaKTEPUCTUKUTE HA MACOBHSI
TpaHcdep u copOumsTa Oerie U3BBPIICHO Ype3 IPAaBUMETPUYHHUS CTaTHUYEH
MeTOJl. YCOoBUSTa Ha eKcriepuMeHTa Osixa m3OpaHu cropes oOWyaiiHUTE
YCIIOBUS, TIPU KOUTO CE HAMUPAT XPAHUTEITHUTE MPOJIYKTH B THPTOBCKUTE
CKJIaJIoBU TmomenleHus. JlaHHWTE 3a paBHOBECHAa U MOHOMOJIEKYJIHA
BIaXXHOCT Osixa m3cnensanu npu temmeparypu 10°C, 25°C u 40°C u
OTHOCHUTEIIHA BJIAXHOCT Ha Bb3AyXa B MMPOK auamna3zoH oT 11% mo 87%,
MOCTUTHAT Ype3 HACUTEHU Pa3TBOPHU HA COJIH.

B4.11

Vasileva, A., Durakova, A., Goranova, Zh., Dimitrova-Dicheva, M., Kalaydzhiev, H. and
Georgiev, K. (2024). Experimental Sorption Isotherms of New Flour Mixture with
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Nectarine Powder. 11th International Scientific Conference “TechSys 2022 — Engineering,
Technologies And Systems. In AIP Conference Proceedings (Vol. 2980, No. 1). AIP
Publishing, Scopus SJR 0.152 (3a 2023), Q4/

https://doi.org/10.1063/5.0186050
URL.: https://ui.adsabs.harvard.edu/abs/2024AIPC.2980f0015V/abstract

Scopus: https://www.scopus.com/record/display.uri?eid=2-s2.0-85184319073&o0rigin=recordpage

Abstract: World healthcare trends require the food industry to improve constantly
the nutritional values of basic confectionery products such as sponge cakes.
A new flour mixture is created for the production of sponge cakes. 30% of
the basic white wheat flour is replaced with a natural source with bioactive
compounds - nectarine (Prunus persica var. nectarine) in powdered form of
Bulgarian origin. The physicochemical parameters — proteins 8.10%, total
lipids 0.91%, crude fibers 1.72%, ash content 2.34%, and total carbohydrates
76.83%, are reported as well as the microbiological load (including the total
number of mesophilic aerobic and facultative anaerobic microorganisms,
molds and yeasts, Escherichia coli, Salmonella spp., coagulase-positive
staphylococci and coliforms) and antioxidant activity detected through the
methods DPPH, ABTS, FRAP and CUPRAC. The basic of the current
scientific research presents the moisture sorption investigation of flour
mixture enriched with nectarine powder including adsorption and desorption
process at 10°C, 25°C and 40°C with aw in the range from 0.1 to 0.9. It was
experimentally obtained the equilibrium moisture content (EMC) that
decrease with the increase in temperature at constant water activity.
Examination of the obtained equilibrium sorption isotherms are processed
through Brunauer's classification. The mathematical three-parametric
models - modified Oswin, modified Henderson, modified Chung-Pfost, and
modified Halsey are selected to describe the isotherms. The most suitable
model is checked due to estimation criteria - average relative error (P, %)
and standard deviation (SEM). The calculation of monolayer moisture
content (MMC) is executed with the linearization of the BET model. The
MMC values for adsorption process are: 11.30% at 10°C, 9.09% at 25°C and
7.49% at 40°C; for desorption process are: 8.05% at 10°C, 7.49% at 25°C
and 7.61% at 40°C.

Pe3tome: CBETOBHUTE TEHACHIIMH B 3]paBEOIa3BAHETO M3HMCKBAT XpaHUTETHATA
UHAYCTpUS TOCTOSHHO Ja TMOAO0OpsBa XpaHUTETHUTE CTOMHOCTH Ha
OCHOBHHTE CJaJKapCKH MPOMYKTH KaTo maHaummanu. Ch3lajeHa € HOBa
cMec OT OpalIHo 3a MPOM3BOJACTBOTO Ha MaHaummnanu. 30% OT OCHOBHOTO
051710 IIIIEHNYHO OpaITHO € 3aMEHEHO C €CTECTBEH M3TOYHUK Ha OMOAKTUBHU
cheqUHEHUs — HekTapuHa (Prunus persica var. nectarina) B mpaxoo06pa3Ha
dbopma ot Owarapcku mpousxoid. JloxkmanBaHu ca (HU3UKOXUMUIHUTE
napametrpu — npoteunu 8.10%, obuw munuau 0.91%, cypoBu BIaKHUHH
1.72%, ceabpixkanne Ha nienen 2.34% u o6mu Beriiexuapatu 76.83%, kakto
U MUKpPOOHOJOTMYHOTO HATOBapBaHEe (BKIIOYMTENIHO oOumIMs Opoil Ha
Me3opwtHE aepoOHM W (PaKyITaTHBHO aHAaepOOHH MHKPOOPTaHU3MH,
wiecenn u  gpoxau,  Escherichia  coli,  Salmonella  spp.,
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KOaryJa30IoJI0KUTEITHU CTAPIIOKOKU U KOTU(OPMH ) U aHTHOKCHIaHTHATA
aKTHBHOCT, ycTaHoBeHa upe3 metoaute DPPH, ABTS, FRAP u CUPRAC.
OcHoBaTa Ha HACTOSIIOTO HAYYHO U3CJIEIBAHE € M3CIEABAHETO Ha
copO1HsTa Ha Bjlara B cMecTa oT OpalrHo, 000raTeHo ¢ mpax OT HEKTapuHa,
BKIIFOUMTEITHO TIpoliecuTe Ha aacopOuus u aecopouus npu 10°C, 25°C u
40°C ¢ aw B auanasoHna ot 0.1 mo 0.9. ExkcniepumenTanHo Oerre mojryaeHo
paBHOBECHOTO cChabpxkanue Ha Brara (EMC), xoero HamansBa c
yBEJIMYaBAaHETO Ha TemIepaTypaTa HpH IOCTOSHHA BOJHA AKTHUBHOCT.
W3cnenBaHeTo Ha TMOJYYCHHUTE DPABHOBECHW HU30TEPMHU 3a COpOIHS €
oOpaboTteHo cmnopen kinacuduxanusta Ha bpynauer. 3a omucBaHe Ha
M30TEPMHUTE Ca M30paHW MATEMATHYECKUTE TPUIIAPAMETPUYHH MOICITH —
moauduimpan Oswin, moguduimpan Henderson, mogudunupan Chung-
Pfost 1 momudunupan Halsey. Haii-nogxoasmusT Moziena € MpOBEpeH
Cropel KpUTepUH 3a OLIEHKa — cpeiHa oTHocuTenHa rpemka (P, %) u
crangaptHo oTkioHeHue (SEM). WM3uucnsaBaneto Ha MOHOCIOWHOTO
cpabpkanve Ha Biaara (MMC) e u3BbpIieHO ¢ IMHEapHu3alys Ha MoOjelia
BET. Croiinocture Ha MMC 3a mpomeca Ha agcop6mus ca: 11.30% mpu
10°C, 9.09% npu 25°C u 7.49% npu 40°C; 3a nporeca Ha aecopOuus ca:
8.05% mpu 10°C, 7.49% mipu 25°C u 7.61% mpu 40°C.

B.4 O6m10 3a mokasares ,,B¢
I'pyna I’
7. HayuyHa ny0iuKanus B U31aHNsl, KOUTO ca pedepupaHy U MHAEKCHPAHHU B
CBETOBHOM3BECTHHU 0a3M JaHHU ¢ HAY4YHA MHPOpMan s
r.7.1 Bogoeva, A. L., Durakova, A. G., & Toshkov, N. G. (2020). Sorption characteristics of

Bulgarian Einkorn flakes. In IOP Conference Series: Materials Science and Engineering
(Vol. 878, No. 1, p. 012056). IOP Publishing. /Scopus, SJR =0.249 (3a 2021)/

https://doi.org/10.1088/1757-899X/878/1/012056
URL.: https://iopscience.iop.org/article/10.1088/1757-899X/878/1/012056/meta
Scopus: https://www.scopus.com/record/display.uri?eid=2-s2.0-85088947739&origin=resultslist

Abstract: The current scientific research is focused on the Einkorn flakes of
Bulgarian origin. The aim is to determine their moisture adsorption and
desorption isotherms. The flakes are obtained of milling Einkorn grains with
a reconstructed mill roll. The applied pressure was between 200 and 280
tons. The experimental database of equilibrium moisture content (EMC) are
determined at three different temperatures — 10°C, 25°C and 40°C through
the standard static gravimetric method in the compulsory presence of water
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activity within the range from 0.1 to 0.9. The obtained adsorption and
desorption isotherms have an S-shape profile i.e. they are from the IInd class
typical of the majority of food products. The results confirm a regularity that
the sorption capacity decreases with increasing of the temperature in the
presence of constant water activity which is valid for the both processes. The
mathematical three-parametric modified models of Chung-Pfost, Oswin,
Halsey and Henderson are evaluated for the description of the obtained
sorption data. The monolayer moisture content (MMC) of Einkorn flakes is
calculated through the linearization of Brunauer-Emmett-Teller equation.
The values varied from 3.26% to 4.92%.

Pe3rome: HacrosmioTo HaygHO U3cienBane € GOKyCHpaHo BPXY (iieiku oT JImMert

oT Obarapcku mnpousxon. llenta e na ce ompenensT H30TEPMHUTE Ha
ajcopoums u necopOiust. dieikuTe ce moaydyaBar ype3 MpecoBaHe Ha 3bpHA
OT JIUMEI] C PEKOHCTPYHpaH BaJIK 3a MenHUUA. [IpunoxeHoTo Hansrane e
owio mexay 200 m 280 Tona. ExcnepumeHrtanHara 0a3a JaHHU 3a
paBHOBECHOTO ChabpkaHue Ha Biara (EMC) e ompenmenena mpu Tpu
pazmuunan temreparypu — 10°C, 25°C u 40°C upe3 craHIapTHUS CTaTUYCH
IPaBUMETPUYEH METOJA IpH 3aJbJDKUTEIHO IPUCHCTBUE Ha BOJHA
akTUBHOCT B uana3ona ot 0.1 1o 0.9. Ilonyuenure nzorepmu Ha afcopOouus
U iecopOuus umat S-obpases mpogui, T.e. Te ca ot |l kiac, xapakTepHu 3a
MOBEYETO  XPAHUTEIHU  TPONYKTH.  Pe3ynratute  MOTBBpXKIaBAT
3aKOHOMEPHOCTTA, Y€ KalaluTeThT 3a COpOLMs HaMassBa C yBEJIMYaBAaHETO
Ha TeMIIepaTypaTa Ipu NOCTOSIHHA BOJIHA aKTUBHOCT, KOETO Ba)KH U 32 JIBaTa
npoiieca. OneHeHn  ca  MareMaTU4YeCKUTEe  TpUIapaMEeTpUYHU
moauduimpann Moxaenu Ha Chung—Pfost, Oswin, Halsey u Henderson 3a
OIKCaHKE Ha MOJIyYeHUTE JaHHHU 3a copOIus. MOHOMOJIEKYJIHATA BIaXKHOCT
(MMC) Ha ¢ueiikuTe OT JUMEIl € HM3YUCICHA, Ype3 JIMHeapu3alus Ha
ypaBHeHuero Ha bpynauer-Emer-Tenep. CroliHocture Bapupar ot 3.26%
10 4.92%.

I.7.2

Durakova, A., Vasileva, A., & Choroleeva, K. (2021). Sorption characteristics of ready-
made mixtures containing oatflakes, apples, and cinnamon. In E3S Web of Conferences
(Vol. 286, p. 03003). EDP Sciences. / Scopus, SJR=0.182 (3a 2023) /

https://doi.org/10.1051/e3sconf/202128603003

URL:

https://www.e3s-

conferences.org/articles/e3sconf/abs/2021/62/e3sconf tererd2021 03003/e3sconf tererd2021 03003.html

Scopus: https://www.scopus.com/record/display.uri?eid=2-s2.0-85145183399&origin=resultslist

Abstract: The present paper studies the sorption characteristics of readymade

mixtures containing oatflakes — 89.5%, apples — 10%, and cinnamon — 0.5
% at the temperatures of 10°C, 25°C and 40°C and for eight water activities
in the 11% - 85% range. The results obtained demonstrate that at a constant
water activity, the increase in temperature is coupled with a decrease in
equilibrium moisture content. The sorption isotherms of the analyzed ready-
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made mixture belong to Type 1l according to the classification of Brunauer
et al. In order to describe the isotherms following the evaluation criteria, that
Is mean relative error, standard deviation, and distribution of residuals, the
study recommends the threeparameter modified Oswin for adsorption and
the Henderson model for desorption. Via linearization of the Brunauer-
Emmett-Teller model, we calculate the values of monolayer moisture
content (MMC) at aw < 0.5 for both processes. For adsorption, the MMC
falls within the 2.51% - 3.57% d.b. range, whereas for desorption it is within
the 3.41% - 3.71% d.b. range. Temperature affects the MMC since its
increase leads to a decrease in the MMC for both processes. For adsorption,
at a temperature between 10°C and 40°C the MMC decreases by 1.06%, and
for desorption — by 0.3%.

Pe3rome: HacTosmoro n3ciieiBane pasriieia XapakTepHCTHKATE HA COPOLUsATa Ha

TOTOBH CMECH, ChIIbPIKAI OBECCHHM KK — 89,5%, 10b11Kku — 10% 1 kaHena
- 0,5%, mpu temmepatypu ot 10°C, 25°C m 40°C um 3a ocem BOJHU
akTUBHOCTH B juama3zoHa oT 11% po 85%. llomyuenute pesynratu
MOKa3BaT, Y€ MpH IIOCTOSHHA BOJHA AKTHUBHOCT, YBEJIMYaBAaHETO Ha
TEeMIIepaTypara € CBbP3aHO C HaMaJIsIBAaHE HA PABHOBECHOTO ChbpPKAaHUE HA
Bnara. M3orepmure Ha CcopOIUs Ha pas3riekaaHaTa TOTOBa CMeEC
npuHaanexat kM i |l ciopen knacudukanusta Ha bpyHayep u cbaBT.
3a J1a ce onuIIaT H30TePMHUTE B ChOTBETCTBUE C KPUTEPUHTE 32 OIICHKA, KATO
cpenHaTa  OTHOCHTENTHA  Tpellika, CTAaHAApTHOTO  OTKJIOHEHHE W
pasmnpeieNieHUeTO Ha OCTAaThYHUTE CTOMHOCTH, M3CIICABAHETO MPEIOPhUBa
TpUNIapaMeTPUYHUS Momuduimpad Momen Ha OSwin 3a agcopOrms u
mojena Ha Henderson 3a mecopOrus. Upes nuHeapu3aiys Ha ypaBHCHHETO
Ha bpynayep-Emer-Tenep ce uzuucnsBar CTOHHOCTUTE 32 MOHOMOJIEKYTHA
BiaxHoct (MMC) mpu aw < 0.5 3a nBata nporeca. 3a agcop6oius MMC
nonaga B jauamasoHa 2.51% - 3.57% d.b., mokaro 3a mecopbuus ¢ B
nuamazona 3.41% - 3.71% d.b. Temmeparyparta Bausie na MMC, kato
HElHOTO yBenuyaBaHe Bojau 10 HamamnsiBane Ha MMC u 3a nBara mporeca.
3a aacopouus, npu Temneparypa mexay 10°C u 40°C, MMC namanssa ¢
1.06%, a 3a gecop6buus — ¢ 0.3%.

I.7.3

Durakova, A., Vasileva, A., Gogova, T., Temelkova, M., & Krasteva, R. (2021). Desorption
capacity of raw energy bars with fruits of Zizyphus jujuba Mill.-Bulgaria. In E3S Web of
Conferences (\Vol. 286, p. 03002). EDP Sciences. / Scopus, SJR=0.182 (3a 2023) /

https://doi.org/10.1051/e3sconf/202128603002

URL.:

https://www.e3s-

conferences.org/articles/e3sconf/abs/2021/62/e3sconf tererd2021 03002/e3sconf tererd2021 03002.html

Scopus: https://www.scopus.com/record/display.uri?eid=2-s2.0-85145207351&origin=resultslist

Abstract: The current study presents a mixture for raw energy bars of fresh fruits

of the exotic fruit Zizyphus jujuba Mill. with origin - Bulgaria. The physico-
chemical indices of the ready mixture are analyzed. A high content of
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carbohydrates - 24.45% and of nourishing fiber - 22.08% is reported. The
desorption capacity of the exotic mixture is examined for temperatures of
10°C, 25° and 40°C in eight watery activities from 11% to 85%. The analysis
shows that the equilibrium moisture lowers with the raise of temperature in
constant watery activities. The desorption isotherms are of type 111 according
to the classification of Brunauer et al. The modified model of Halsey is
recommended for the isotherms description according to the estimation
criteria distribution, and the model of Oswin - as a second modified model.
The values of the monolayer moisture content in aw <0.5 for temperatures
10°C - 5.46% dry basis (d.b.), 25°C - 5.72% d.b. and 40°C - 4.05% d.b. are
calculated Brunauer-Emett-Teller model.

Pe3rome: HacrosmoTo u3cienBane npeacTaBsi CMEC 3a CYpOBH €HEprUitHU OapoBe
OT CBEXH IUTOJIOBE Ha ek30ThuHms 1o Zizyphus jujuba Mill. ¢ mpousxon
bearapus. Ananusupanu ca GU3MKO-XUMUYHHUTE MMOKa3aTeIl Ha roToBaTa
cmec. OTuuTaT ce BUCOKHM CTOMHOCTU Ha Bbriaexujparure — 24,45% u Ha
xpaHutenHuTe BiaakHa — 22,08%. MW3cinenBana e amecopOnmMoHHATa
CIOCOOHOCT Ha eK30THYHaTa cMec mpu Temnepatypu ot 10°C, 25°C u 40°C
B OCEM BOJIHHM akTHBHOCTH OT 11% 1o 85%. Amnamm3ara IokasBa, 4e
PaBHOBECHOTO ChIbpKaHHWE Ha Bjara HaMalsiBa C IIOKAaYBAHETO Ha
TeMIeparypata TpHU T[OCTOSHHA BOJHA aKTUBHOCT. JlecopOumoHHUTE
uzorepmu ca tun |l cnopen xnacudukanusta Ha bpynayep u cnaBT. 3a
OMHCAaHWE HA U30TEPMUTE Ce MpenopbuBa MOAUPUIMPAHUAT MOJAET Ha
Xasncu cropesi KpUTepUUTE 3a OLICHKA Ha pa3peiesieHUeTo, a MOJIETbT Ha
OcBuH ce mpenopbyBa Kato BTopu MoAuduipan Mojaena. CTOMHOCTUTE Ha
MOHOCJIOWHOTO ChIIbpKaHUE Ha Biara nmpu aw < 0.5 3a remmeparypu 10°C —
5.46% d.b., 25°C — 5.72% d.b. u 40°C — 4.05% d.b. ce usuucnsiBat upe3s
JMHeapu3alusaTa Ha ypaBHeHUueTo Ha bpynayep-Emer-Tenep.

I.7.4

Durakova, A., Vasileva, A., & Choroleeva, K. (2022). Adsorption characteristics of a
ready-made mixture of linseed and dried fruit. In BIO Web of Conferences (Vol. 45, p.
03001). EDP Sciences.

https://doi.org/10.1051/bioconf/20224503001

URL: https://www.bio-
conferences.org/articles/bioconf/abs/2022/04/bioconf foset2022 03001/bioconf foset2022 03001.html

Scopus: https://www.scopus.com/record/display.uri?eid=2-s2.0-85153946055&origin=resultslist&sort=plf-
f&src=s&sot=h&sdt=b&s=TITLE-ABS-KEY%28Adsorption+characteristics+of+a+ready-
made+mixture+of+linseed+and+dried+fruit%29&relpos=0

Abstract: Sorption characteristics are an integral part of scientific research on new
products since they provide data on the means of processing, transportation,
and storage of food products. The present study focuses on the adsorption
characteristics of a ready-made mixture of golden linseed — 46%; brown
linseed — 25%; granulated plums — 9% and granulated dates — 8% which are
organic farming ingredients. The experiment was conducted at temperatures
of 10°C, 25°C and 40°C and water activities in the 11.2% - 86.8% range.
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The results demonstrate that at constant water activities the increase in
temperature is coupled by a decrease in equilibrium moisture content. The
sorption isotherms obtained belong to Type IlI, typical of food products,
according to the classification of Brunauer et al. For the description of
adsorption isotherms, we recommend Oswin’s modified three-parameter
model. Via the linearization of Brunauer-Emmett-Teller’s model, we
calculated the values of the monolayer moisture content (MMC) of the
mixture for the three temperatures: 10°C — 4.85% d.m.; 25°C — 3.92% d.m.
and 40°C — 3.34% d.m. with control points for water activity of aw < 0.5.

Pe3tome: Hacrosmoro wuscnenBane ce (Gokycupa BBPXY aaCOPOIMOHHUTE
XapaKTePUCTUKH HA TOTOBA CMEC OT 3JIaTeH JieH — 46%, kadsas neH — 25%,
TpaHylvdpaHu CUHU ciuBH — 9% u rpanynupanu ¢pypmu — 8%, KouTo ca
ChCTaBKM OT OPTaHWYHO 3eMeJeNne. EKCIepuMEHTHT € TPOBEICH IPH
temneparypu ot 10°C, 25°C u 40°C u BoJAHU aKTUBHOCTU B JUaa3oHa OT
11.2% no 86.8%. Pesynrarure mnokas3BaT, Y€ INpU IOCTOSHHU BOIHU
AKTUBHOCTH YBEJIMYaBaHETO Ha TEMIIepaTypara € CBbP3aHO C HaMalsBaHe
HAa pABHOBECHOTO ChABpKAHWEC Ha Biara. llolydeHUTE COPIIIMOHHU
U30TepMHU MpuHAIekaT KbM TUH ||, TunMyen 3a XxpaHUTETHU MPOAYKTH,
cropen kmacudukanusaTa Ha bpyHayep M KOJCKTHB. 3a ONHCAaHWE Ha
a7cOopOLIMOHHHUTE U30TEPMH TperopbUBaMe MOTUDUITUPAHUS TPUMOJIET Ha
OcBuH. Upe3s nuHeapusaius Ha ypaBHeHHeTo Ha bpynayep-Emer-Tenep ca
U3YHCIIEHH CTOWHOCTHTE Ha MOHOCIOWHOTO ChabpkaHue Ha Biara (MMC)
3a cmecta nipu Tpute Temneparypu: 10°C — 4.85% d.m.; 25°C — 3.92% d.m.
1 40°C — 3.34% d.m., cbC KOHTPOJHH TOYKH 3a BOJHA aKTUBHOCT aw < 0.5.

I.7.5

Goranova, Z., Vasileva, A., Durakova, A., & Yerenova, B. (2022). Sorption characteristics
of flour mixtures enriched with apple pomace. Journal of Mountain Agriculture on the
Balkans, 25 (1), 436 — 451, /

URL.: https://imabonline.com/bg/article/NcosL5R3iH6NE5|XYkO
WoS: Web of Science (2001), (2003), (2006-2007), (2015-) (CABI)

Abstract: The current scientific research investigates the sorption characteristics of
flour mixtures enriched with apple pomace with different percentage ratios
between the basic wheat flour (type 500) and the functional additive, as
follows 50/50, 75/25 and 90/10. The results obtained for the adsorption and
desorption processes were reported under the selected conditions:
temperature 25°C and relative humidity in the range of 11% to 84%,
maintained using saturated solutions of 8 different salts. The equilibrium
moisture content of the 50/50 mixture for the adsorption process ranges from
5.13% to 22.71%, and for the desorption process — from 6.69% to 26.12%,
respectively the data obtained for the 75/25 mixture are from 5.39% to
20.62% and from 4.81% to 18.76%, and for mixture 90/10 are from 5.32%
t0 19.49% and from 6.18% to 19.34%. The graphical analysis of the sorption
isotherms in all three types of functionally enriched mixtures has the
characteristic for most types of food products — S-type, according to
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Brunauer’s classification. By linearization of the Brunauer-Emmett-Teller
(BET) model, the values for monolayer moisture content were calculated,
ensuring maximum preservation of the quality characteristics of the studied
mixtures. For the 50/50 mixture, the values for adsorption and desorption are
6.76% and 7.22%, for 75/25 - 6.31% and 6.11%, and for 90/10 are 6.60%
and 5.85%. The two-parameter models of Oswin, Henderson, Chung-Pfost,
and Halsey were used to describe the obtained sorption isotherms, and the
criteria for selecting the most suitable model were mean relative error (P,%)
and standard error (SEM).

Pe3tome: HacrosimoTo Hay4yHO W3CI€[BAaHE  pas3riexiaa COpOIUMOHHUTE
XapaKTEePUCTUKU HA CMECUTE OT OpaIHo, 000TraTeHu C SOBJIKOBH OTIAIbIIH,
C pasNUYHU MPOLUEHTHH CHOTHOIICHUS MEXKIYy OCHOBHOTO MIICHHYHO
Opamrso (T 500) u pyHKIMOHATHATA q0OaBKa, a uMeHHO 50/50, 75/25 n
90/10. ITomyuenute pe3ynTatu 3a MPOLIECUTE HA acOpOIUs U JecopOLus ca
JOKJIQJIBAaHU TIPU CIIEAHUTE ycloBHs: Temmeparypa 25°C u oTHOcHTEIHA
BJIIAXKHOCT B auanazoHa ot 11% no 84%, moaabpxkaHu 4ype3 HACUTEHU
pa3TBOpU Ha 8 pazIM4YHU COJU. PaBHOBECHOTO ChIbp)KaHUE Ha Biiara 3a
cmecra 50/50 3a nporeca Ha agcopOums Bapupa ot 5.13% no 22.71%, a 3a
nporeca Ha recopouns — ot 6.69% 1o 26.12%. lanaure 3a cmecrta 75/25 ca
oT 5.39% 10 20.62% u ot 4.81% no 18.76%, a 3a cmecta 90/10 ca ot 5.32%
10 19.49% u ot 6.18% 1o 19.34%. I'paduunusar ananus3 Ha COPOLIMOHHUTE
M30TEPMHU BbB BCHUKH TPH THUMA (PYHKIIMOHAIHO 00OTaTeHH CMECH MOKa3Ba
XapaKTePUCTHKA 33 IMOBEYETO BUIOBE XPAHHUTEITHU MPOAYKTH — THUI S,
cnopen knacudukanusata Ha bpynayep. Upe3 nuHeapuzanusi Ha Mojenia Ha
bpynayep-Emer-Tenep (BET) ca wu3umcinenu  croiiHocTUTE — 3a
MOHOMOJIEKYJTHA BIQXXHOCT, OCUTYpsIBAIlllM MaKCHMAalHO 3ala3BaHe Ha
KaueCTBEHUTE XapaKTEpUCTUKU Ha u3cienBaHute cmecH. 3a cmecra 50/50
CTOMHOCTHTE 3a aacopOuus u aecopbuus ca 6.76% u 7.22%, 3a 75/25 -
6.31% u 6.11%, a 3a 90/10 ca 6.60% u 5.85%. 3a omucanmero Ha
MOJy4YeHUTE COPOLIMOHHM HM30TEPMH Ca HM3IMOJ3BAHM JBYIapaMETPUUHUTE
mozenu Ha OcyuH, XenaepcbH, Yanr-IIpoct un Xancu, kaTo KpuTepuuTe 3a
n300p Ha Hal-TIOAXOIAIINS MOJIET ca cpeiHaTa OTHOcHuTenHa rpemika (P,%)
U ctaHgapTHata rpemika (SEM).

I'.7.6

Angelova, T., Vasileva, A., Goranova, Z., Penov, N., & Zhonyssova, M. (2022). Moisture
sorption isotherms of chickpea extrudates, Journal of Mountain Agriculture on the Balkans,
25(5), 459 — 476, / /

URL.: https://jmabonline.com/bg/article/\VVOvbeEXnL5Gx70inT4lj
WoS: Web of Science (2001), (2003), (2006-2007), (2015-) (CABI)

Abstract: The adsorption equilibrium isotherms at a temperature of 25°C of
chickpea extrudates obtained under different extrusion conditions were
determined. The range of relative humidity includes values from 0.113 to
0.843 obtained by saturated solutions of LiCl, CH3COOK, MgCl,, K2COs,
Mg (NOgz)2, NaBr, NaCl, KCI. The values of the equilibrium moisture
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content for all samples are in the range from 2.97% d. b. to 25.46% d. b. The
graphical analysis of the isotherms shows S-shape profiles, i.e. they are type
Il according to Brunauer's classification. The monolayer moisture content
(MMC) was calculated by linearizing the Brunauer-Emmett-Teller (BET)
model. The indicator data range from 5.54% d. b. to 7.11% d. b. and
correspond to water activity in the range from 0.225 to 0.328. Oswin,
Henderson, Chung-Pfost, and Halsey two-parameter models were applied to
describe the obtained isotherms. The most satisfactorily descriptive model
was evaluated by mean relative error (P, %) and standard deviation (SEM).

Pe3rome: OHpe,I[CJ'ICHI/I Ca U30TCPMHUTC HA PABHOBECHA BJIAXKHOCT 3a az[cop6un;1 IIpu

temneparypa 25°C 3a ekcTpyAupaHd MPOAYKTH OT HaXyT, MMOJIyUYEHH TpPHU
pasiiyHM yCJOBUS Ha eKcTpy3us. Jluama3oHbT Ha OTHOCHTENIHATa
BIIAXKHOCT BKJIOUBa cTotHOCTH OT 0.113 110 0.843, monmyuenu upe3 HaCUTEHU
pastBopu Ha LiCl, CH3COOK, MgCl,, K>CO3, Mg (NOs)., NaBr, NaCl,
KCI. CroiiHocTHTe Ha PaBHOBECHOTO ChIbp)KaHHE Ha Bjara 3a BCHYKU
poOu ca B Auamnasona ot 2.97% cyxo BeriecTBo 110 25.46% cyxo BeIiecTBo.
['paduuHusAT aHAM3 Ha U30TEPMHTE TOKa3Ba S-00pa3HH Mpowmiy, T.€. Te
ca tun |l crnopen knacuduxauuara Ha bpynayep. MoHomosekynHaTa
BiaxHoct (MMC) e wu3umciena, upe3 JMHeapu3als Ha MoJela Ha
bpynayep-Emer-Tenep (BET). Munukatopaure nanHu Bapupar ot 5.54%
cyxo BerniecTBo 110 7.11% cyxa Maca 1 ChOTBETCTBAT Ha BOJHA aKTUBHOCT B
nuanaszona ot 0.225 no 0.328. 3a onucaHue Ha MOJIYYEHUTE U30TEPMU ca
NPWIOKEHU JByNnapameTpuyHuTe mojenu Ha OcyuH, XeHaepchH, YaHr-
[Tpoct u Xancu. Haii-1006pe onucBausaT MOJeN € OLIEHEH Ype3 cpeiHaTa
otHocuTenHa rpemika (P, %) u crangapTHOTO oTKIIOHeHHEe (SEM).

r.7.7

Vasileva, A., Durakova, A., Petrova, T., & Choroleeva, K. (2022). Moisture sorption
characteristics of white mulberry (Morus alba) as a natural alternative to sugar. Journal of
Hygienic Engineering and Design, 39, 222-226, /Scopus, STR=0.168 (3a 2022)/

URL:

https://keypublishing.org/jhed/jhed-volumes/jhed-volume-39-fpp-20-adelina-vasileva-albena-

durakova-todorka-petrova-kornelia-choroleeva-2022-moisture-sorption-characteristics-of-white-mulberry-

morus-alba-as-a-natural-alternative/

Scopus: https://www.scopus.com/record/display.uri?eid=2-s2.0-85137340748&origin=resultslist

Abstract: The current research of three different institution scientists in Plovdiv,

Bulgaria concerning moisture sorption characteristics is focused on the white
mulberry. Known as a bioproduct rich in bioactive compounds, Morus Alba
is considered to be a good source and a natural substitute for sugar since it
provides a better control on diabetes. The present study aims to investigate
the moisture sorption isotherms of white mulberry using the static
gravimetric method. We examined the adsorption and desorption processes
at three different temperatures - 10, 25, and 40°C — and eight relative air
humidity’s in the 11 - 87% range. These selected parameters were analyzed
because they testify to the keeping qualities of the product in stores and on
the market. The obtained equilibrium sorption isotherms were described by
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means of the modified three-parameter Halsey, Henderson, Chung-Pfost and
Oswin models and evaluated with selected criteria - mean relative error,
standard deviation and distribution of residuals. With the help of the
linearization of the Brunauer-Emmet-Teller equation, we obtained data on
the prediction of monolayer moisture content at 10, 25, and 40 °C for
adsorption and desorption. The initial moisture content of white mulberry
was 13.54%, after drying above P20Os, it decreased to 9.57% and following
hydration above distilled water* it became 20.02%. As a result of the
adsorption and desorption studies, under the conditions of constant water
activity, the sorption capacity of the white mulberry increases with the
decrease in temperature. Adsorption and desorption isotherms are S-shaped
(Type II in Brunauer’s classification) typical of most food products.
According to the used criteria, we recommend the modified Halsey since it
best describes the sorption characteristics of white mulberry evaluating the
suitability of the models. The calculated monolayer moisture content values
were within the 8.86% - 9.91% range for adsorption and within the 10.85%
- 13.07% range for desorption.

Pe3rome: Hacrosimoro u3cneaBaHe HAa Y4€HH OT TPU Pa3iNuHU HHCTUTYLUU B
[TnoBauB, bwirapus, cBbp3aHO ChC CBOMCTBAaTa Ha COPOLMATA HA BIAra, €
¢doxycupaHo BbpXy Osiara uepHuua. Mi3BectHa kaTo OMONPOAYKT, Oorat Ha
OounoakTuBHM cheauHenus, Morus Alba ce cuura 3a 100Bp HM3TOYHHK U
€CTEeCTBEH 3aMEeCTUTEI Ha 3aXapTa, Thil KaToO MPeJ0CTaBs M0-100bp KOHTPOI
BbpXy Auabera. IlenTa Ha HacTOAMIOTO M3CIEABaHE € Jla CE H3CIeABaT
U30TepMHUTE Ha copOLMATAa Ha Bjara 3a Osjla YEpHUIA, H3IMOJI3BAMKH
CTaTMYHUS TpaBUMETpuueH MmeroA. M3cnenBanu ca mnpounecure Ha
ajicopOuus 1 AecopOuus Npu TpH pa3IuyHu Temneparypu - 10, 25 n 40°C -
¥ 0CeM OTHOCUTEITHHU BIXKHOCTH Ha Bb3/yxa B quamnaszona 11% - 87%. Te3u
u30paHu TMapaMeTpu ca aHaIW3MpaHHW, TbH KaTO CBUJAETENICTBAT 3a
YCTOMYMBOCTTAa Ha MPOAYKTa B MarasuHuTe M Ha maszapa. Ilomyuenurte
U30T€PMH Ha paBHOBECHATa cOpOLMs ca OMUCAaHM 4ype3 MOoAUpULMpaHUTE
TpUnapaMeTpuyHu Mozenu Ha Xancu, XeHnepcbH, Yanr-Ilpoct u Ocyun,
KaTo TE€ ca OLIEHEHH ¢ M30paHu KPUTEPHH - CPEJHAa OTHOCHUTENIHA TPEIKa,
CTaHJApPTHO OTKJIOHEHHME M pa3NpeleleHUe Ha OCTaThYHUTE CTOMHOCTH. C
MOMOIIITa Ha JIMHEeapHu3aluaTa Ha ypaBHeHHeTo Ha bpynayep-Emer-Tenep,
MOJIyYMXMe JJaHHH 3a MPOTrHO3MpaHe Ha MOHOMOJIEKYJIHATa BIAXKHOCT MPHU
10, 25 u 40°C 3a mporecute Ha amcopOius u AecopOuus. HauamHoTo
ChABpIKAaHWE Ha Bilara B Osutata uyepHuIa e omio 13.54%, cnen cymiene Haj
P20sT0 e Hamassiio 10 9.57%, a cnen xuapaTupaHe Hall JecTUIMpaHa Boja™
e craramo 20.02%. B pesyntaT Ha wu3cleaBaHMsATA 3a ancopOIus u
JIecopOIHsl, IPU YCIOBHSI Ha MOCTOSIHHA BOJHA aKTUBHOCT, COPOLIMOHHUST
KarauuTeT Ha OsylaTa YepHHUIla HapacTBa ¢ HaMaJsiBaHE Ha TeMIeparypara.
W3otepmute Ha ancopOuus u mecopOuus ca ¢ S-oopasHa dopma (tum 1l
cnopen kinacudukanusTa Ha bpynayep), THIIMYHU 32 TOBEYETO XPAHUTEITHU
HIPOAYKTH. Crnopenl  UM3NON3BAaHUTE  KPUTEPUM  IPENOpPbUBAME
MoauduIMpaHus MoOAeNl Ha XaJich, ThMl KaTro TOW Hai-IoOpe OomucBa
COpOLIMOHHUTE XapaKTePUCTUKH Ha OslaTa 4YepHUIA, OLCHIBAWKH
IIPUTOIHOCTTA HAa MojenuTe. M3uucinenure cTOMHOCTH Ha MOHOMOJIEKYJTHA
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BJIKHOCT ca B nuanas3oHa ot 8.86% 10 9.91% 3a agcopOuus u ot 10.85%
1o 13.07% 3a necopOuusi.

I'.7.8

Durakova, A. G., Vasileva, A. L., & Temelkova, M. L. (2022, September). Modelling of
the desorption characteristics of a mixture of linseed and fruit granules. In AIP Conference
Proceedings (Vol. 2449, No. 1). AIP Publishing. /Scopus SJR 0.152 (3a 2023), Q4/
https://doi.org/10.1063/5.0090838

URL: https://pubs.aip.org/aip/acp/article-abstract/2449/1/060023/2824106/Modelling-of-the-desorption-
characteristics-of-a?redirectedFrom=fulltext

Scopus: https://www.scopus.com/record/display.uri?eid=2-s2.0-85138097185&origin=resultslist

Abstract: A growing tendency in the production and in the application of ready
mixtures, fully composed of dry components is observed in the last years.
Their use does not require mixing, homogenizing and preservation of their
components separately, which makes easier their application in the so-called
craft bakeries, as well as in home conditions in the preparation of bread,
pastry and confectionery. The desorption capacity of a ready mixture of
golden linseed - 46%;brown linseed - 25%; plum granules - 9% and date
palm granules - 8% - biological farming ingredients is examined in the
present research. The research is conducted in three temperatures 10°C,
25°C and 40°C and eight water activities in the range of 0.11 to 0.85. The
achievement of equilibrium moisture content is followed, a mathematical
analysis of the results is done and the monolayer moisture content (MMC)
of the examined product is calculated through Brunauer-Emmett-Teller
(BET) model linearization. The received results indicate dependences which
are proved in the years, namely that the temperature increase in constant
water activity, leads to the reduction of the equilibrium moisture content.
The sorption isotherms are of the characteristic type Il for nutrients
according to the Brunauer et al classification. According to the common
suitability criteria - average relative error, standard deviation and residues
distribution, two three parametrical modified models are recommended for
the desorption isotherms description, as the Chung[Pfost model is the first
suitable model and the Henderson model is the second one. The MMC
calculated values of the ready mixture for the three temperatures with
experimental points for water activity aw < 0.5 are the following: 10°C -
4.37% d.m., 25°C - 3.54% d.m. and 40°C - 3.15% d.m.

Pe3ome: B mocnennuTe ToAMHHM ce HaONIOJaBa HapacTBalla TEHICHIMS B
MIPOM3BOJICTBOTO W IMPHJIATAHETO HA TOTOBU CMECH, ChCTABEHU H3IISUIO OT
CyXd KOMIIOHEHTH. VI3mom3BaHeTo WM HE H3HCKBA CMECBaHe,
XOMOTCHHM3MpPAaHE W ChXpPaHCHHE Ha OTJCITHUTE HM ChCTaBKH, KOETO
YJIECHSBA TAXHOTO IIPWIOKECHUE B T.HAP. 3aHAATUYUNCKYU IIEKAPHU, KaKTO U B
JIOMAITHU YCIIOBUSL TPH TPHUTOTBIHETO Ha XJIs0, TECTCHU W3JEIHS M
CIaJKapCKU U3JeNus. B HACTOSAMIETO W3ClelBaHEe Ce pasliiexaa
KamaryuTeThT Ha 1eCOPOIMs Ha TOTOBA CMEC, ChAbPIKaIIa 3JIaTeH JieH - 46%,
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kadsB e - 25%, rpanynu ot cnmBa - 9% u rpanymu ot Gypmu - 8% -
CHhCTAaBKHU OT OMOJIOTUYHO 3emenenue. M3cneaBaneTo e mpoBeeHo Mpu TPU
temneparypu - 10°C, 25°C u 40°C u ocemM BOJHHM aKTUBHOCTH B JIMaia3oHa
ot 0.11 no 0.85. IlpocieneHo € MOCTUTraHETO Ha PAaBHOBECHO ChIbPKAHUE
HA BIllara, M3BBPIICH € MaTEeMaTHYeCKH aHallu3 Ha pPe3yATaTHTe H €
M3YHCIICHO MOHOJIMTHOTO Chabpkanue Ha Biaara (MMC) Ha u3cienBaHus
NPOJAYKT Ype3 JrHeapu3anus Ha Mojena Ha bpynayep-Emer-Tenep (BET).
[TomyuenuTe pe3yaTaTv MOKa3BaT 3aBHCHUMOCTH, KOMTO Ca JOKa3aHU Ipe3
TOJIMHUTE, & UMEHHO, Y€ YBEIIMYABAHETO HA TeMIIepaTypara IMpH MOCTOSHHA
BOJIHA aKTUBHOCT BOJIM /10 HamalliBaHE HA PaBHOBECHOTO ChIbp’KaHUE Ha
Biara. 3otepmure Ha copOuusra ca ot xapakrepuus Tun |1 3a xpanurennu
NpOAYKTU cropea kinacudukanuara Ha bpynayep u apyru. Criopes oduure
KPUTEpUU 3a TPHUTOJHOCT - CpeJHAa OTHOCUTEIIHA T'PEIIKa, CTaHIApTHO
OTKJIOHEHHE U paslpe/ie]IeHHe Ha OCTAThYHUTE CTOWHOCTH, CE€ IPETOPhYBAT
IBa MOAM(UIMPAHU TPHUIIAPAMETPUYHM MOJElNa 3a ONUCaHHe Ha
U30TepMUTE Ha JecopOuus, karo moaenbT Ha Yanr-Ildoct e mbpBusT
MOJIXO/AI] MOJEN, a MOJESIBT HAa XEHACPCHhH € BTOpUsAT. M3umcienure
croiiHoctTt Ha MMC 3a roroBara cMec MpuU TpPUTE TEMIEpPaTypu C

eKCIEpUMEHTATHH TOYKH 3a BOJIHA aKTUBHOCT aw < 0.5 ca ciegaure: 10°C -
4.37% c.m., 25°C - 3.54% c.m. 1 40°C - 3.15% c.m.

I.7.9

Durakova, A. G., Vasileva, A. L., & Choroleeva, K. B. (2022, September). Sorption
isotherms and characteristics of a mixture of brown linseed and white mulberry. In AIP
Conference Proceedings (Vol. 2449, No. 1). AIP Publishing. /Scopus SJR 0.152 (3a 2023),

https://doi.org/10.1063/5.0090830

https://pubs.aip.org/aip/acp/article-abstract/2449/1/060022/2823666/Sorption-isotherms-and-

characteristics-of-a?redirectedFrom=fulltext

Scopus:_ https://www.scopus.com/record/display.uri?eid=2-s2.0-85138029538&origin=resultslist

Abstract: The present paper models the mass-exchange processes of adsorption and

desorption for a mixture of ground brown linseed (80%) and white mulberry
(20%) which are bio-agricultural ingredients. The sorption capacity of the
readymade mixture was analyzed with reference to three temperatures —
10°C, 25°C and 40°C — and eight water activities in the 11% - 87% range.
Via non-linear regression statistics, we modeled the modified three-
parameter models of Chung-Pfost, Halsey, Oswin, and Henderson. Modified
Halsey was found suitable for the description of the sorption characteristics
of the ready-made mixture of brown linseed and white mulberry. The linear
equations obtained from the linearization of the Brunauer-Emmett-Teller
(BET) model helped in the calculation of monolayer moisture content
(MMC) with test points for water activity aw < 0.5 for adsorption in the
4.16% d.m. - 3.49% d.m. range and for desorpton in the 3.94% d.m. — 3.62%
d.m. range.
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Pe3tome: HacrosmoTro wu3scieaBaHe MoeIHpa MacOOOMEHHUTE TIPOLECH Ha

aacopOuusa u necop6ius 3a cmec or cMisiH kadsB jeH (80%) u Osuta
yepauna (20%), KouTo ca OMOArpUKYATYPHHU ChCTaBKU. KamanuTteTrsT 3a
copOIMs Ha TOTOBaTa CMeC € aHaM3upaH npu Tpu Temneparypu — 10°C,
25°C u 40°C — u oceM BOJHHM aKTUBHOCTH B auara3oHa oT 11% mo 87%.
Upe3 HenwHEHA  perpecMOHHA  CTaTHUCTHKA  Oemie  MOACIHUpaH
MOIUGHUIMPaHUAT TpumnapamerpuueH wmojaen Ha Yanr-Ilpocr, Xancw,
OcBuH 1 XeHaepcbH. MonuduiupanusaT Moaen Ha Xaycu Oelre onpeneacH
Karo TMOAXOJAN] 3a ONUCAaHWE Ha COPOIMOHHHUTE XapaKTEPUCTUKH Ha
roroBata cmec oT kKadsB JieH u Osana yepHuna. JIuHelHuUTE ypaBHEHUS,
NOJIyYEeHH OT JIMHEeapu3aluaTa Ha Mojiena Ha bpynayep-Emer-Tenep (BET),
IIOMOTHaxa 3a W3YHCIIsIBaHe Ha MoOHOMoJekyinHata BiaxHoct (MMC) c
TECTOBHM TOYKHU 32 BOJIHA aKTHBHOCT aw < 0.5 3a amcopOrust B auanazoHa
4.16% c.m. - 3.49% c.M. u 3a necopOums B auana3ona 3.94% c.m. — 3.62%
C.M.

I'.7.10

Anbena JlypakoBa, Ajxeauna BacuneBa. (2022). JlecopOimoHHN XapakTEPUCTHUKU Ha

cypoBu O0oHOOHU ¢ xuHan. Xpawnumenno-Brycosa [Ipomuuinenocm, 6p. 8, 29-35. ISSN
1311-0179, ISSN 2815-3723 (Online), / /

URL.: https://fpim-bg.org/wp-content/uploads/2013/10/HVP-08-22-brief.pdf

WoS: Web of Science (1998-) (FSTA)

Abstract: The article presents a database obtained for equilibrium and monolayer

moisture content of raw chocolate candies and raw coconut candies from
bioactive natural components - Jujube fruits (Zizyphus jujuba Mill),
almonds. dates, coconut oil, sunflower seeds, cocoa, maca powder and
coconut flakes as a result of the conducted research The desorption capacity
of the mixtures was monitored for temperatures of 10°C, 25°C and 40C in
conditions of water activity maintained above the surface in the range from
0.11 to 0.85 for the two types of raw candies. The analysis shows that at
constant water activities with increasing temperature, the equilibrium
moisture content decreases. The obtained desorption isotherms of the raw
chocolate candies are of the 1l type, and of the raw coconut candies of the 11
type, according to the Brunauer's classification. According to the evaluation
criteria - the mean relative error, standard deviation and distribution of the
residuals, we are recommended the modified Halsey model to describe the
desorption isotherms of the both studied products. Based on the theory of
polymolecular adsorption, the linearization of the Brunauer-Emmett- Teller
model was used to calculate the monolayer moisture content (MMC) at aw <
0.5. The obtained values of MMC for the raw candies are as follows
chocolate candies-10°C- 3.71% d.b., 25°C - 3,70% d.b. and 40°C - 3.41%
d.b.; coconut candies - 10°C - 10.22% d.b., 25°C - 10.83% d.b. and 40°C -
10.06% d.b
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Pe3tome: B pesynarar Ha mpoBeNeHUTE W3CICIBAHUSA, Ca TMOJIYYCHH JAHHHU 3a
paBHOBECHa M MOHOMOJIEKYJHAa BJIQXXHOCT Ha CypOBU HIOKO OOHOOHHM U
CYpOBH KOKOCOBHM OOHOOHM CBCTaBEHHM OT OHOAKTHUBHU HATypaIHH
KOMITOHCHTH - IJ10- 1oBe Ha XuHa (Zizyphus jujuba Mill), 6agemu, dypmu,
KOKOCOBO Maclio, CIIbHYOTJICJIOBH SIIKM, Kakao, Maka U KOKOCOBH
CTBbpProTuHu. J[ecopOIMOHHUAT KamaluTeT Ha JBaTa BUAA CypoBH OOHOOHU
e npociienen 3a remrnepatypu 10°C, 25°C u 40°C B yciioBHs Ha MOJAbpKaHA
HaJl TOBBPXHOCTTAa BOJAHA aK TUBHOCT B jauama3zoHa oT 0.11 mo 0.85.
AHanM3bT NIOKa3Ba, Y€ MPU KOHCTAHTHU BOJHH aKTHBHOCTH C IMOBUIIIABaHE
Ha TeMIlepaTrypara, paBHOBECHaTa BIAXHOCT Hamansapa. [lomyuenute
JECOPOIIMOHHYN M30TEPH HA CYypBUTE MOKO OoHOOHHM ca oT |l-pu Tum, a Ha
cypoBute KokocoBu OonbGonu ot Il tum, cnopex knacudukamusta Ha
Brunauer. Criopen kputepuuTe 3a OLEHKA CpeHaTa OTHOCUTENIHA IPEIIKa,
CTaH/JapTHO OTKJIOHEHUE U paslpe/ie]ieHHe Ha OCTaThLIUTE, 32 OMKMCAaHUE Ha
JNECOPOIMOHHUTE HM30TePMU W HaA JBaTa W3CJICIBAHU IMPOJIYKTa €
npernopbuad Moaudu mupanuatT monen Ha Halsey. Jluneapusamusita Ha
monena Ha Brunauer-Emett-Teller (BET), ocHoBan Ha Teopusita 3a
MOJIMMOJIEKYJIHATa aacopOIus € U3IMO0JI3BaH 3a H3YMCIsIBAHE Ha
MOHOMoJIeKY/IHa BiaxHocT (MMB) npu aw <0.5. Ilonyuenute uncieHu
ctoiiHocTt Ha MMB 3a cypoBu Te OOHOOHHM ca KakTO Clie[[Ba: IIOKO
60on60HU - 10°C - 3.71% c.m., 25°C - 3.70% c.m. u 40°C - 3.41% c.m.;
kokocoBu O00oHOOHM - 10°C - 10.22% c.m., 25°C - 10.83% c.m. u 40°C -
10.06% c.m.

I.7.11

Vasileva, A. & Durakova, A. (2023). Sorption comparative study of nectarine powder and
flour mixtures with its participation. International Scientific Conference “Innovations in
Energy and Environment — InnoEE 2023”, In I0OP Conference Series: Earth and
Environmental Science (Vol. 1234, No. 1, p. 012009). 10P Publishing.

/ Scopus SJR=0.199 (3a 2023), Q4/

https://doi.org/10.1088/1755-1315/1234/1/012009
URL.: https://iopscience.iop.org/article/10.1088/1755-1315/1234/1/012009
Scopus: https://www.scopus.com/record/display.uri?eid=2-s2.0-85173727522&origin=resultslist

Abstract: The current paper presented the sorption comparative study of nectarine
powder and four mixtures with its participation. Four mixtures were made
replacing 30% of the basic flour (white wheat, whole wheat, einkorn, and
oat) with nectarine fruit powder of Bulgarian origin. Sorption characteristics
were done at temperatures 10°C, 25°C, and 40°C, and the water activities
(aw) in the interval 0.112 to 0.868 by the gravimetric-static method. For all
compared products, augmentation in the temperature leads to a diminution
in the sorption capacity. Using the statistical software “Statistica”, it was
evaluated four models of Oswin, Chung-Pfost, Henderson, and Halsey.
According to the obtained coefficients of each model and the criteria — P and
SEM, the most appropriate model is the Halsey (for nectarine powder, white
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wheat, whole wheat, and einkorn mixtures). The Oswin model was
suggested for the satisfactory description of the oat flour mixture with
nectarine powder. The results showed that the monolayer moisture content
varied in the large limits from 5.78% d.b. to 11.38% d.b. for water activities
below 0.5.

Pe3tome: HacTosmoro wu3cienBaHe NpeacTaBs CpPaBHUTEIHO MPOYYBAaHE Ha
copOuusATa Ha HEKTaPHHU HA NPax W MOJIYYEHH YETHPH CMECH C HErOBO
yuactue. Yerupure cmecu Osixa HampaBeHH, kato 30% OT OCHOBHOTO
OpamHo (0sUI0 TIICHWYHO, ITBIHO3BPHECTO, JIMMEIl W OBECEHO) Oerre
3aMEHEHO C HW3CYIIEHH W CMJIGHH Ha Mpax HEKTapuHU OT OBIrapcku
npousxosl. CopOLMOHHUTE XapaKTEPUCTHUKUA Osixa U3CIEABAHU IMPHU
temneparypu 10°C, 25°C u 40°C, u BogHU aKTUBHOCTH (8w) B MUHTEpBaJia OT
0.112 ngo 0.868 upe3 rpaBUMETPUYHO-CTATUYHUS METOMA. 3a BCHUYKHU
CpPaBHEHM TPOAYKTH, YBEIUYCHHETO Ha TemIeparypara BOIU [0
HaMaJsiBaHe Ha copOUMOHHMA KamauuTeT. C MOMOIITa Ha CTaTUCTUYECKHS
codpryep "Statistica" 6sixa omeHenu detupure mojena Ha OcBuH, YaHr-
[Ipoct, Xennepern u Xancu. Criope NOTyIeHUTE KOSHUIIUSHTH 32 BCEKH
mozaen u kputepuute — P u SEM, nait-mogxonsamuar moaen € Xaicu (3a
HEKTapUHUTE Ha IPAX, CMECUTE C 0510 MILIEHUYHO OpalliHo, I'bJIHO3bPHECTO
OpaiHo, TMMel U oBeceHo OpaiHo). MonensT Ha OcBUH Oellle npeiokeH
3a 33JI0BOJINTEITHO ONKCAHKUE HAa CMECTa C OBECEHO OpAaITHO M HEKTapUHU Ha
npax. Pesynrarure mokas3Bar, 4ye CTOMHOCTUTE Ha MOHOMOJIEKYJIHATa
BJIQXKHOCT BapupaT B WIMPOKU rpaHunu ot 5.78% c.m. no 11.38% c.m. 3a
BOJIHU aKTUBHOCTH 1o 0.5.

I.7.12

Vasileva, A. (2023). Nectarine - benefits and applications. Review Acrticle. Food Processing
Industry Magazine. ISSN 2815-3723 (Online). Issue 4-5, p. 34-37. Bacunesa, A. (2023).
Hexrapuna — nosnsu u npuioxxenus. O030p. Xpanumenno-exycoea npomuwnenocm. bpoit
4-5, ctp. 34-37. ISSN 2815-3723 (Online), / /

URL.: https://fpim-bg.org/wp-content/uploads/2023/07/HVP04-23-brief.pdf
WoS: Web of Science (1998-) (FSTA)

Abstract: Nectarine is a seasonal fruit known for its distinct appearance, delightful
aroma, and sweet taste. Regular and moderate consumption of nectarines off
ers various health benefi ts for individuals of all ages, including maintaining
good health and preventing chronic degenerative diseases such as diabetes,
cardiovascular issues, weak immunity, and more. These benefi ts can be
attributed to the fruit‘s rich composition of micro- and macronutrients,
including fi ber, antioxidants, vitamins (such as vitamin C and vitamin A),
minerals (such as potassium and magnesium), low glycemic index, low
calorie content, and anti-infl ammatory properties.8 Consequently,
nectarines serve as an ideal nutritional supplement, particularly during the
winter months. Furthermore, extracting individual components from
nectarines or transforming them into fl our can enhance the image and
economic advantages for the producing country and facilitate their
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distribution abroad. As a regional food product, nectarines embody the
cultural traditions, territorial characteristics shaped by the soil and climate,
and have the potential for versatile utilization in various food and beverage
applications.

Pe3tome: HekrapuHara € Ce30HEH IUIOJ ChC crnenu(uueH BHHIIEH BUJI,
OTJIMYUTENICH apoMaT M CIaJbK BKYC. MHOXECTBO 3JIPaBOCIOBHH IOJI3H
Morar J1a ObJIaT U3BJICUEHH OT HEes 32 MAJKHU U T'OJIEMH IIPH PEAOBHATA U U
yMEpeHa KOHCyMallusi Karo: MOIIbpKaHe Ha J00pO 3paBOCIOBHO
CBCTOSIHME U TPEAOTBpATABAaHE HA XPOHUYHHU JIET€PATUBHU 3a00JIIBaHUS —
nrabeT, ChbpACYHO-ChOBH MPOOIeMH, cllad UMyHHTET M JOpyru. ToBa ce
IBIDKA Ha OOTaTusi M ChCTaB HA MUKPO- U MAaKpPOHYTPHUEHTH, BKIIOUYBAIIU
¢bubpu, aHTHOKCUAAHTH, BUTaMUHU (BUT. C, BUT. A ® JIp.), MHUHEpAIU
(KaJIuu, MarHe3uy U Jp.), HUCHK TTUKEMUYEH UHJIEKC, MAJIKO KOJIUYECTBO
KaJOpHUH, MPOTHBOBB3MAIMTEIIHA CBOMCTBA, KOUTO S TPAaBAT HJICAIHA
XpaHUTEIHa J00aBKa mpe3 3UMHHUTE Mecelu. M3BiamuaHeTo Ha OTIEIHU
KOMIIOHCHTH OT HEKTapHHATa WM TPEBPBIIAHETO M H3ILUIO B OpaIlHO,
JONPHHACAT 33 WMHPKAa M HMKOHOMHYECKHTE TIIOJI3M 32 CTpaHaTa
NPOM3BOJIUTEN, KAKTO M 3a MO-T00POTO M pa3npOCTPaHCHUE B UY)KOWHA.
Pasrnenana xaTo permoHaieH XpaHUTEICH MPOAYKT, HOCEU] TUITHYHHUTE 32
CTpaHaTta KyJITypa U TPaJULUU, KAKTO U TEPUTOPUATHU OCOOEHOCTH, KOUTO
ca ¥l IpeJjaJIeHu OT I0YBAaTa M KJIIMMaTa, TO3H U0/ MMa IMOTEHITHaa Ja Obe
pa3BUT U ynoTpeOeH (Moja pa3nuuHu (OPMHM M HAUYMHHU) B Pa3HOOOpa3HU
XPaHU U HAITATKH.

I.7.13

Durakova, A., Vasileva, A. (2024). Modeling of Sorption Mass Transfer Processes of
Bulgarian Elderberry (Sambucus ebulus) After Alcohol Fermentation. XpauutesnHo-
BKycoBa mpommuinieHoct. bpoit 7, crp. 33-37. ISSN 2815-3723 (Online), /

/,

URL.: https://fpim-bg.org/wp-content/uploads/2013/10/HVP07-24-brief.pdf , WoS: Web of Science (1998-
) (FSTA)

Abstract: The study of the adsorption and desorption characteristics of food
products is provided valuable information for years regarding the optimal
methods for processing and storage. The focus of this research is on
Bulgarian elderberry (Sambucus ebulus) after alcoholic fermentation — a
byproduct of syrup production. Elderberry syrup is a liquid dietary
supplement made from fresh, ripe berries, known for its strong antimicrobial,
immunomodulatory, and immune-stimulating eff ects on the human body.
The research focuses on determining the adsorption characteristics of the
byproduct at temperatures of 10°C, 25°C, and 40°C, and at eight relative air
humidities ranging from 0.11 to 0.87. Equilibrium moisture contents are
calculated, and equilibrium curves are obtained. By linearizing the BET
model, monolayer moistures are calculated, which for the conditions of the
experiment range from 7.10% to 7.55% (dry basis) for both processes at
water activity values below 0.5. To describe the equilibrium isotherms, four
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of the most popular modifi ed models for food products — Oswin,
Henderson, Halsey, and Chung-Pfost — are used. Based on model evaluation
criteria, the three-parameter modified Oswin model is recommended for
describing the adsorption isotherms of the studied product. This research is
part of a project funded by the ,,Science” fund at the University of Food
Technologies, Plovdiv, aiming to find optimal ways to utilize the elderberry
pomace after alcoholic fermentation in the food industry.

Pe3tome: M3ciienBaneTo Ha aicOpOIIMOHHUTE M IECOPOIMOHHYU XapaKTEPUCTUKH Ha

XPaHUTETHUTE TPOAYKTH, Beue TOJAMHH Hapel, JaBa BakHA WHQPOpMAIUI
OTHOCHO OINTHUMAJHHUTE METOAM 3a 00paboTka M cbxpaHeHue. OOEKT Ha
HacTosIIaTa pa3paboTka e ObJrapcku TpeBUcT 063 (Sambucus ebulus) cien
ankoxoyiHa ¢epMeHTanuss — OTHaJeH MPOAYKT OT MPOU3BOJACTBOTO Ha
cuporn. CuponsbT OT Ob3 € TeUHAa XpaHHUTENHA J00aBKa OT CBEXH Y3peinu
IJIOJIOBE, KOATO Ce€  OTIMYaBa CbhC  CHIHO  aHTHUMHUKPOOHO,
UMYHOMOJYJIMPAIIO ¥ WUMYHOCTHMYJIMPAIIO JCHCTBHEC BBPXY UYOBEIIKHS
oprauu3bpM. Pa3paboTkata €  HacoueHa BBPXY COpPOLIMOHHHTE
XapaKTepUCTUKN Ha KIOCTIE OT OB3 Clell alIkOXoJHA (epMEHTAIus Mpu
temneparypu 10°C, 25°C u 40°C n oTHOCHUTENHA BJIAXXHOCT HAa Bb3/lyXa B
quana3zoHa ot 0.11 mo 0.87. M3umcieHun ca paBHOBECHHUTE BIIAXKHOCTH,
MOJTyYeHU ca paBHOBECHU KpHUBH, upe3 nuHeapusauus Ha BET moxena ca
W3YUCIIEHH MOHOMOJICKYJTHUTE BJIQXXHOCTH, KOMTO 3a YCIOBHUITa Ha
eKkcrnepuMeHnTa ca B auamnazona ot 7.10% c.m. mo 7.55% c.m. 3a nBara
rpoiieca Mpu CTOMHOCTH Ha BOJIHA aKTUBHOCT 1mo-Mayiku oT 0.5. 3a onucanue
Ha paBHOBECHUTE MU30TEPMH Ca U3IOJI3BAHU YETUPUTE OT HAN-TIOMYIAPHUTE
MOIUGHUIMPAHA MOJICIH 3a XpaHUTeTHH mpoayktd — Oswin, Handerson,
Halsey u Chung-Pfost. Cropsimo kputepuuTe 3a OllEHKa Ha MOJEN, 3a
OTNHMCaHWE Ha COPOIMOHHUTE W30TEPMU HA HU3CIEIBAHHUS TPOAYKT €
npernopbyaH TpunapaMmeTpuuHus Moaudunupanus wmojen Ha Oswin.
N3cnensanero e yact ot npoekT 1o poux ,,Hayka™ kem YXT rpan [InoBaus,
KaTo IIeNiTa € HaMUpPaHe Ha ONTUMAIHHU BapUAHTH 32 OMOJ30TBOPSBAHE HA
KIOCTIETO OT OB3 clleq ajakoxojgHa (epMeHTanuss B XpaHHUTEIIHATa
MIPOMUIIIEHOCT.

r.7. O61mo 3a moka3zaren ,,I'.7¢
8. Hayuna ny6.iukauusi B HepedeprpaHu CIMCAHUS C HAYYHO pelleH3UpaHe Wi B
PeAaKTHPAHU KOJIEKTUBHHU TPY/10Be
r.8.1 Durakova, A., Vasileva, A., Delchev, N., Dobrev, G., Dobreva, V., & Temelkova, M.

(2023). Sorption characteristics of pectin isolated from parsnip (Pastinaca Sativa L.) of
Bulgarian origin. Journal of Hygienic Engineering & Design, 45, 209-214
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URL.: https://keypublishing.org/jhed/wp-content/uploads/2024/02/09.-Full-paper-Albena-Durakova.pdf

Abstract: Modelling of sorption processes for foods of biological origin provides
information about the choice of the regimes of their treatment, preservation
and transportation. The equilibrium moisture content (EMC) is a main
sorption characteristic of the product. The connection between the EMC and
the water activity - aw is represented through a sorption isotherm for a
definite temperature. The monolayer moisture content (MMC) is a sorption
characteristic influencing the food product stability. The aim of this research
Is to investigate the sorption characteristics of the pectin isolated from
parsnip (Pastinaca sativa L.) of Bulgarian origin. The analysis of the
sorption characteristics of pectin extracted from parsnip (Pastinaca sativa
L.) of Bulgarian origin is implemented for temperatures 10 °C, 25 °C, and
40 °C in water activities in the range from 0.11 to 0.85 respectively, for the
processes of adsorption and desorption. The equilibrium moistures values
for the both processes are increased with the higher temperatures with
constant water activity. According to the Brunauer’s classification the
equilibrium isotherms of pectin extracted from parsnip are from Il type. The
modified models of Oswin, Halsey, Henderson and Guggenheim-Anderson-
de Boer (GAB) are used for the sorption isotherms description. According
to the commonly accepted criteria for evaluation of the models - average
relative error, standard error of the mean and residues distribution, the
modified model of Halsey is recommended for description of the sorption
characteristics of the analyzed product. The linearization of the model of
Brunauer-Emett- Teller (BET), based on the theory of polymolecular
adsorption is used for the calculation of monolayer moisture content (MMC)
in aw < 0.5. The received MMC for the three temperatures for the both
processes as follows: adsorption - 10 °C - 6.54% dry mass, 25 °C - 5.93%
dry mass, and 40 °C - 5.98% dry mass; desorption - 10 °C - 8.57% dry mass,
25 °C - 7.81% dry mass, and 40 °C - 7.07% dry mass. The equilibrium
moistures values for the both processes are increased with the higher
temperatures with constant water activity. According to the Brunauer’s
classification the equilibrium isotherms of pectin extracted from parsnip are
from 11 type. According to the commonly accepted criteria for evaluation of
the models - average relative error, standard error of the mean and residues
distribution, the modified model of Halsey is recommended for description
of the sorption characteristics of the analyzed product.

Pe3lome: MopenupaHeTo Ha COPILMOHHU MPOLECH 3a XpaHU OT OMOJIOTHYEH
IPOM3X0/ NPEAOCTaBss MHPOpMaLus 3a M300pa Ha PEXUMH 32 TAXHOTO
TpETUpaAHE, CbXpaHEHHE U TpaHcHopT. ChABP)KAaHUETO Ha paBHOBECHATa
Bnara (EMC) e ocHOBHa copmiMoOHHa XapakTEPUCTHKA Ha MPOMYKTA.
Bpb3kata mexny EMC u BoagHara akTHBHOCT - aw € IpeACTaBeHa upe3
COPIIIMOHHA M30TepMa 3a OIpezeeHa Temreparypa. MoHOMoOJIEeKyJIHaTa
BiaxHocT (MMC) e copmnumoHHa XapaKTEpPUCTHKA, KOSTO BIHMsC Ha
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cTabUIHOCTTa HA XpaHuUTenHUd npoaykrT. llenra Ha Hacrosero
U3CJIe/IBaHE € Ja Ce U3CIeBaT COPIIIMOHHUTE XapaKTEPUCTUKH Ha EKTHHA,
u3onupan ot nacrepHak (Pastinaca sativa L.) ¢ Obarapcku mpou3xo.
AHanu3ata Ha COPILUHUOHHUTE XapaKTEePUCTUKU HA TEKTHUHA, U3BJICYEH OT
nactbpHak (Pastinaca sativa L.) ¢ 0barapcku mpousxo/i, ce OChIISCTBsIBA 32
temriepatypu 10°C, 25°C u 40°C nipu BOJIHM aKTHBHOCTH B MHTEpBaJia OT
0.11 mo 0.85 3a mporecute Ha afacopobuus u aecopouus. CToiiHOCTUTE HA
paBHOBECHATa Bllara 3a JiBaTa Ipolleca Ce YBEIUYaBaT C IO-BHCOKUTE
TEMIIepaTypu MpH MOCTOSHHA BOJHA akTUBHOCT. Criopen kinacudukanusara
Ha bpyHayep usorepmuTe Ha paBHOBECHaTa Bjlara Ha IIEKTUHA, U3BJIEYEH OT
nactbpHak, ca ot tun Il. 3a omucanue Ha COPIIIMOHHUTE H30TEPMH Ca
u3no3BaHu Moauduupanute mojaenu Ha OcBuH, Xajicu, XeHACPChH U
['yrrenxaiim-AnnpecbH-ne boep (GAB). Criopen o0uionpueTute KpUTepun
3a OlLIEHKa Ha MOJENUTE - CpeAHaTa OTHOCHTENHA IpelIka, cTaHJapTHaTa
rpeliKa Ha cpenHaTa CTOWHOCT M PA3Npe/IeiICHUETO Ha OCTaTBLUTE, Ce
npenopbyBa MOAUGPUIMPAHUAT MOJen Ha XajCH 3a ONHCaHhe Ha
COPNIMOHHUTE  XapaKTePUCTUKA  HA  AHATU3UPAHUS  IPOAYKT.
Jluneapuzanusara Ha mojnena Ha bpynayep-Emer-Tenep (BET), 6azupana na
TEOPHITA 32 IMOJUMOJIEKYJTHA afCcOpOIHs, Ce U3IOJI3BA 32 U3UHCIISIBAaHE HA
MoHoMoJIekytHaTa BiaaxHOCT (MMC) ipu aw < 0.5. ITosydeHuTe CTORHOCTH
3a MMC mpu TpuTe TemrepaTypu 3a JBaTa mpolieca ca KaKTO CieJBa:
aacopbuus - 10°C - 6.54% c.m., 25°C - 5.93% c.m. u 40°C - 5.98% c.m.;
necopomust - 10°C - 8.57% c.m., 25°C - 7.81% c.m. u 40°C - 7.07% c.Mm..
CroifHoCcTHTE Ha paBHOBECHATA BJlara 3a JiBaTa Ipolieca ce yBeJaryanar C 1o-
BHUCOKHTE TEMIIepaTypd TpU TIOCTOSHHA BOJHA aKkTHBHOCT. Criopen
knacudukanuara Ha bpyHayep M30TepMHTe Ha paBHOBECHATa Biara Ha
MeKTHHA, U3BJIEYEeH OT macTbpHak, ca ot tum ll. Cnopen oGmionpuernte
KPUTEPHM 3a OLEHKAa Ha MOJEIUTE - cpelHaTa OTHOCHUTEIHA Tpellka,
CTaHJapTHAaTa TpeIlKa Ha CpeJHaTa CTOMHOCT W PAa3Mpe/IeICHUETO Ha
OCTaThLIUTE, C€ NpenopbuBa MOAUPHUIMPAHUAT MoJen Ha Xajcu 3a
OTIMCaHKE Ha COPIIIUOHHUTE XaPaKTEPUCTUKN Ha aHATM3UPAHUS TIPOITYKT.

I'.8.2

Vasileva, A., Durakova, A., Vasilev, V., & Temelkova, M. (2023). Study of sorption
characteristics of mint (Mentha spp.) powder of Bulgarian origin. Journal of Hygienic
Engineering and Design, 43, 277-281

URL.: https://keypublishing.org/jhed/wp-content/uploads/2023/08/22.-Full-paper-Adelina-Vasileva.pdf

Abstract: This research is investigating the moisture adsorbing and desorbing
properties of mint powder from Bulgaria. The benefits of taking a functional
nutritional supplement are countless, and the purpose of this research is to
add and enrich new data concerning the sorption characteristics and to
present the economic value of a Bulgarian herbal functional ingredient. A
study was conducted on mass transfer in moisture at different temperatures
(10°C, 25°C, and 40°C) and with different water activities (0.1 to 0.9). The
conditions chosen were similar to the manufacturers recommended and
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preferred storage conditions. The results of the study were described using
four different models (Oswin, Chung-Pfost, Henderson and Halsey), and
rated with mean relative error and standard deviation. The moisture content
of a monolayer was predicted using a linearization of a Brunauer-Emmett-
Teller model. The adsorption and desorption isotherms were classified as
type 2 according to Brunauer’s classification. This research approved that in
the condition of constant water activity with decrease of temperature
increase the equilibrium moisture content. For the Adsorption process the
equilibrium moisture content is in the range from 6.33% d.b. to 27.14% d.b.
and for the desorption process from 6.23% d.b. to 24.82% d.b. The best
model for fit the isotherms is the modified Chung-Pfost elected through
mean relative error and standard deviation. The obtained values for
monolayer moisture content for each food product are strictly individual,
such as for the mint powder: the adsorption from 9.99% d.b. to 11.51% d.b.,
the desorption process from 8.40% d.b. to 10.87% d.b. In conclusion,
research on the sorption characteristics (equilibrium and monolayer moisture
content) of mint powder of Bulgarian origin is conducted. It is noted the
economic and commercial importance of Bulgarian crop and the necessity
of more profound researches of the regional herb product.

Pe3iome: ToBa u3cnenBane pasriiex/jia cBoiicTBaTa Ha acopOLusaTa U 1ecopOIUsTa
Ha Bjara Ha MEHTa Ha Mpax OT Owirapcku mpousxoi. llomwure ot
IprUeMaHeTo Ha (YHKUIMOHAIHU XpaHUTEIHH J100aBKU ca 6e30poi, a enta
Ha TOBa H3CJE[BaHE € Jla ce J100aBsAT M 000raTsIT HOBU JaHHH OTHOCHO
COPNIIMOHHUTE XapaKTePUCTUKU M Ja Ce MpeACTaBM HKOHOMHYECKaTa
CTOMHOCT Ha OBJTapcKu OWIIKOB (YyHKIIMOHAJIEH MpOAYKT. M3BbpIieHo e
npoy4yBaHe Ha MacoOOMEHHHTE COpPOLMOHHM TpaHchepu Ha Biara Npu
pazmumunn  temmeparypu (10°C, 25°C u 40°C) w paznuuHu  BOJHHU
aktuBHOCTH (0.1 10 0.9). U30panuTe ycinoBus ca CXOAHH C MIPENOPbUAHUTE
OT TPOW3BOJMTENNTE YCIOBUS 3a ChXpaHeHHe. Pesynrature oOT
IPOYYBAHETO Ca ONMMCAHU € IOMOLITA Ha YeTUPHU pa3inyHu Mojiena (OCBuH,
Yanr-IIpoct, XennepcrH u Xaicu), 1 OLIEHEHU Ype3 CpeiHa OTHOCUTENHA
Ipelika U CTaHAapTHO OTKJIOHeHHEe. ChIbPKaHUETO Ha BJIara B MOHOCIIOA €
MpEeJCKa3aHo 4pe3 JIMHeapu3alus Ha mojnena Ha bpynayep-Emer-Tenep.
N3otepmute Ha ajgcopOuusaTa U qecopOrusaTa ca Kiacu(GuuupaHu KaTo THII
2 cnopen knacudukanuara Ha bpynayep. ToBa u3ciiejBaHe MOTBbPIKIaBa,
Yye MpH YCIOBUS Ha MOCTOSHHA BOJHAa AaKTUBHOCT C HaMalsiBaHE Ha
TEMIIepaTypaTa ce yBelIndYaBa PaBHOBECHOTO ChIbp)KaHWE Ha Biara. 3a
npolieca Ha a/icopOLrsi paBHOBECHOTO Ch/IbpKaHHE Ha Bjara € B JjanazoHa
oT 6.33% c.m. 10 27.14% c.M., a 3a Tiporieca Ha pecopotus ot 6.23% c.M. 10
24.82% c.m. Haii-nmoaxonasmusT MOAeNl 3a OMHCAaHWe Ha M30TEPMUTE €
moaudunupanusat Yanr-Ildocr, n3dpan upe3 cpeaHa OTHOCUTETHA TPEITKa
U CTaHAAPTHO OTKJIOHEeHHE. [lodydeHnTe cTOMHOCTH 3a ChABPKAHUETO Ha
BJlara B MOHOJaiiep 3a BCEKM XpaHUTENIEH NPOAYKT ca CTPOro
WH/IMBUYaJIHHU, KaTo 32 MEHTOBOTO Ipaxye: 3a aacopouus ot 9.99% c.m. 1o
11.51% c.m., a 3a iporieca Ha necopOuust ot 8.40% c.m. 1o 10.87% c.m. B
3aKJII0OYCHHE, IPOBEICHO € U3CJIeIBaHEe HAa COPIIIMOHHUTE XapaKTEPUCTHKH
(paBHOBECHO ChHIbpXKAHHE Ha Bjara U MOHOMOJIEKYJIHATa BIAXXHOCT) Ha
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MEHTOBOTO Tpaxde OT Owiarapcku mpousxon. Orbens3Ba  ce
UKOHOMHYECKaTa W THProBCKAaTa BAXKHOCT Ha Objirapckara Kyirypa |
HEOOXOMMOCTTa OT TMO0-33JBJIO0OYCHH W3CIECIBAHUS HAa PETHOHAIHUTE
OMJTKOBH MTPOJYKTH

Ir.8 Oo6m1o 3a mokasareJ ,,I".8%
O61o0 3a nokasarea ,, I
CBCTaBHIIA:....oevveaeeennnnnn.
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