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Summary
This article is devoted to the creation of jam technology with increased nutritional value and a bal-
anced composition of biologically active substances. Thanks to the special chemical composition used
when mixing the components, an increase in nutritional value and a balance of biologically active sub-
stances in the target product is achieved, which prevents a shortage of nutrients in the food of residents
of the Volgograd region.
Abstract

Introduction. One of the current directions of the food industry in the field of healthy nutrition of the
population is the creation of safe and high-quality food products that, in addition to meeting the needs of
the human body in nutrients and energy, will contribute to the prevention of various diseases and the ex-
pansion of the assortment of jam. Since the Russian jam market is still too small, but the traditions of con-
sumption of this delicacy have been known for a long time, it is assumed that in the coming years the pic-
ture will change, and the share of products from Russian manufacturers will grow. Therefore, this article is
devoted to the creation of jam technology with increased nutritional value, high organoleptic parameters
and a balanced composition of biologically active substances to prevent nutrient deficiencies in food prod-
ucts of residents of the Volgograd region. Object. The object of research was a jam consisting of black
nightshade of the Sunberry variety and pear fruits of the Duchess variety with pine nut kernels. The scien-
tific novelty of the proposed jam technology is the simultaneous use of berries from black nightshade, pear
fruit pulp and pine nuts in the recipe. Materials and methods. Studies and observations were conducted
according to generally accepted methods. Results and conclusions. The research results presented in the
article indicate the specificity of the chemical composition of the components used for mixing, which
makes it possible to increase the nutritional value of the final product. The antioxidant activity of the stud-
ied jam was also noted. It has been established that water extracts have a high antioxidant activity, which
contain a significant amount of phenolic compounds, in particular flavonoids and phenolic carboxylic ac-
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ids, organic acids. It is known that phenolic compounds exhibit anti-inflammatory, antiviral, anti-
carcinogenic and other properties. The pronounced therapeutic effect, high physiological activity of plant
polyphenols determines their value in food. At the beginning of the process of making jam from black
nightshade berries, pear fruits and pine nuts, vegetable components (berries, fruits and nuts) were prepared:
sorting, cleaning by mechanized means in a carborundum machine, rinsing, grinding. We used black night-
shade berries 500 g, crushed to 2.0-5.0 mm pear fruit pulp 500 g, granulated sugar 700 g, pine nut kernel
crushed to 2.0-3.0 mm 300 g. Cooking of vegetable components was carried out for 30 minutes with con-
stant stirring at a temperature of 160-180° C. The process of jam cooking consists in the exchange and
equalization of the concentration of substances of juice and syrup without disturbing the structure of vege-
table raw materials. Studies on the chemical composition of the black nightshade berries of the Sunberry
variety, pear fruits of the Duchess variety and pine nuts have shown that they contain a sufficient amount of
substances with physiological value, and excellent organoleptic indicators and high nutritional value allow
using this raw material as a dessert, dietary product. The specific chemical composition of the components
used for mixing makes it possible to achieve an increase in nutritional value, improve organoleptic indica-
tors and balance the composition of the target product by biologically active substances to prevent nutrient
deficiencies in the food of residents of the Volgograd region.
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PABPABOTKA PEHEITYPbI ®PYKTOBO-ATI'OJHOI'O AECEPTA B YCJIOBUSAX
PA3BUTHSA AIIK BOJITOT'PAICKOM OBJIACTH

H. A. ®uanmMoHoBa, KaHOUOam MexHUYeCKUx HayK, npenooasameib
H. A. BoukoBa, kaHouoam cenbCKoOX03UCMEEHHbIX HAYK, OOYEHM
JI. B. AHIpeeHKo, KaHouoam cenbCKOX03AUCMBEHHBIX HAYK, OOYeHm
JI. A. MUHYEHKO, KaHOUOAm CelbCKOXO03AUCMEEHHbIX HAYK, OOYEeHM

D@I'FOY BO Bonzoepadckuui I'AY
2. Boneoepao, Poccuiickas ®edepayus

AKTyaJbHOCTB. B 001acTH 3710pOBOT0 MUTAHUS HACETICHUS AKTyaIbHBIM HAIPABICHUEM SIBIISICT-
cs pa3paboTka 0e30MacHbIX U KaYeCTBEHHBIX MHIIEBBIX MPOMYKTOB. DTH MPOAYKTHI JOJDKHBI HE TOIBKO
YAOBJICTBOPATH HOTpe6HOCTI/I OopraHrv3Ma B IMUIICBBIX BCIIECTBAX W SHEPIrUH, HO TAKIKE CHOCOGCTBOBaTL
Mpo(HITaKTHKE pa3IMnYHbIX 3200JICBAHUI U PACIIMPEHHUIO aCCOPTUMEHTA BapeHbs. [103ToMy fqaHHast cTaThs
IMOCBALICHA CO3JaHNIO TEXHOJIOI'MH BAPCHBA C MOBBIIIEHHON MTUTATEIHLHON HOEHHOCThIO U CGaJ]aHCI/IpOBaH-
HBIM COCTaBOM I10 OMOJIOIMYECKH aKTUBHBIM BeliecTBaM. QO0beKT uccienoBaHuid. OObEKTOM HCCIIEI0-
BaHUH SIBJSUIOCH BapeHbE, COCTOSIIEE U3 MaciieHa YepHoro copra «CaHOeppu» M IUIOAOB TPYILH COpTa
«/rotiecy ¢ sapaMu KeApoBOro opexa. Marepuaibl U MeToabl. VccienoBanus v HAOTIOCHUS BEITUCH
COIJIaCHO OOIICITPUHATHIM METO/MKaM. Pe3yjibTaThl M BBIBOABL. Pe3yiibTaThl UCCIICAOBAHUMN, U3I0MKEH-
HBIC B CTAaTbC, CBUACTCILCTBYIOT O CHeHI/I(i)I/I'-IHOCTI/I XUMHUYECKOIo CoCTaBa UCIOIL3YEMbBIX JJIA CMCIIMBaA-
HUA KOMITOHCHTOB, YTO ITO3BOJIACT IMTOBBICUTH IMMUTATCIIbHYIO HEHHOCTh KOHEYHOI'O IIPOAYKTA. Hcnons3oBa-
7 srofpl laciena geproro 500 r, m3mensaeHayro 10 2,0-5,0 MM MsaxoTs twionos rpymm 500 T, caxap 700
T, AP0 KeIpoBoro opexa mamensaeHHoro A0 3,0 mM 300 r. [Ipon3Bommim BapKy pacTUTEIBHBIX HHTPEIN-
€HTOB B TeueHue 30 MUHYT NPH TIOCTOSHHOM HOMeIIMBaHuH, IpH Temmeparype 160-180° C. Jlanee mpo-
LIECC MTPUTOTOBJICHUS 3aBEPIACTCS ITyTeM Pac(hacoBKH, YKYIOPKH M CTEPUIIM3AIMU C HMCIIOIb30BaHUEM
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CTaHJAPTHOM TexHonoruu. VccnenoBaHus MO M3Y4YEHUIO XMMHUYECKOI'O COCTaBa SATOJ MAcieHa YEpHOro
copta «Canbeppu», IIIOAOB TPYILH copTa «/Iforecy 1 KenpoBoro opexa rmokasali, 9To B HUX COACPKUTCS
JIOCTATOYHOE KOJIMYECTBO BEILIECTB, OONANAIONIMX (H3HOIOTHYECKON IEHHOCTBIO, & OTIIMYHBIE OpraHo-
JIENTUYECKUE TIOKA3aTENM M BbICOKas MUIIEBAsl LIEHHOCTh MO3BOJIAIOT NPUMEHATH JAHHOE ChIPbE B Kaue-
CTBE JIECEPTHOrO, AUETUUECKOr0 NPOAYKTa. Takke oTMedeHa aHTHOKCUJAHTHAS! AKTUBHOCTh MCCIIELyEMO-
'O BapEHbBS 3a CUET ITPUCYTCTBHUS 3HAUNTEIBHOIO KOMYECTBA (DEHONBHBIX COSIMHEHUH, B YaCTHOCTH (hi1a-
BOHOHUJIOB. BhIpaskeHHOE TepareBTHUECKOE JICHCTBHE, BRICOKAs (DU3HOIOrMYECKasi aKTUBHOCTh PACTUTEIIb-
HBIX MMOIM(EHOIOB 00YCITOBIMBAET UX IIEHHOCTh B IPOYKTaX MUTaHUsA. braromaps crieniMaibHOMY XUMH-
YECKOMY COCTaBY, UCIOJIb3YEMOMY IIPHU CMELIMBAHUN KOMIIOHEHTOB, JIOCTUTA€TCsl YBETMUEHUE TUTATENb-
HOH IIEHHOCTH M COaJaHCHPOBAHHOCTh OWOJIOTMUYECKH AKTUBHBIX BEIICCTB B IICJICBOM IMPOAYKTE, UTO
MpeA0TBpAIaeT 1eQUIMT HyTPUECHTOB B MTPOMYKTaX MUTaHus *uTeiel Boirorpaackoii oonactu. JlaHHbIi
COCTaB BapEeHbs U3 SITOJT MAclieHa ¢ KEAPOBBEIM OPEXOM O0ECIIEUHBACT BBICOKYIO MUTATEIBHYIO IIEHHOCTh
BapEHbs U3 AT IIACJICHA U YIIyYlIEHUE OPraHOIENITUYECKUX [TOKa3aTeIeH.

KuoueBblie ciioBa: ¢pykmoso-sco0Hvie Oecepmol, peyenmypvi GpyKmosevix oecep-
MO8, NAc/ieH YepHblil, 6apeHbe.

HurnpoBanue. Gunmnmonosa H. A., boukosa U. A., Aaapeenko JI. B., Munuenxo JI. A. Pazpaborka
pelenTypbl GpyKTOBO-STOMHOTO Jecepta B ycnoBusx pazsutist AIIK Bonrorpajckoii obnactu. M3ge-
cmust HB AVK. 2023. 3(71). 584-594. DOI: 10.32786/2071-9485-2023-03-57.

ABTOpcKkMii BKJIaJ. Bce aBTOpBI HACTOSIIET0 MCCIEIOBAHUS IMPHHUMAIN HETOCPEICTBEHHOE y4acTHE B
IJIaHUPOBAaHWH, BBIIIOJIHCHUN WJIM aHAJIU3C JAaHHOI'O MCCIICJOBAHUA. Bce ABTOPbI HaCTOfIH_leI\/’I CTaTbHu O3Ha-
KOMMJIUCH C IPEACTABJICHHBIM OKOHYATCIbHBIM BapUaHTOM U OJIOGpI/IJ'H/I €ro.

KoHdaukT nHTepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(IIMKTa HHTEPECOB.

Beenenne. @pyKToBO-AT0/IHBIE KOHIUTEPCKUE U3ETHS MPEJICTABISIIOT cO00M pe3ynbraT
nepepaboTKH IUIOJIOB U SIFOJT C MCHOJb30BAHUEM caxapa U JIPYrux J00aBOK, TAKMX KaK CTY/HeE-
oOpazoBareu, KpacuTeNH, MUILIEBbIe KUCIOTHl M apoMaru3aTopbl. OHM OTIMYAIOTCSl BBHICOKOM
SHEPreTUYECKOl IIEHHOCThIO M COJEP)KaT 3HAUUTEIbHOE KOJMYECTBO OMOJIOTMYECKH AKTHBHBIX
COE/IMHEHUH, TaKMX KaK BUTAMHHbI 1 MUHEPAIbHBIE BEILIECTBA, a TAKXKE 00J1a1al0T NPUSTHBIMU
OpraHOJIENTHYECKUMH XapaKTepucTUkamMu [2]. OpyKTOBO-Aro/iHbIE KOHIUTEPCKUE U3/AEIUS MO-
I'YT ObITh pa3/ielieHbl Ha JIBE KaTETOPUH: U3EINSA C )KUAKON UM Heo(hOpMIIEHHOH KelleoOpa3Hoi
CTPYKTYpOH, TaKH€ KaK BapeHbe, JDKEM, JKeJe U MOBHUUIO, U U3JEHs C IIOTHOM 0(OPMIICHHOM
XKenneoOpa3sHoH CTPYKTYpOid, HApUMeEp, MapMenaa U rmacTuia [9].

Bapenbe — necept, KOTOPBIi [OJY4ar0T B pe3yJIbTaTe BapKu pa3InYHbIX (PYKTOB, ST0J U
JlaXke OBOLLEH ¢ caxapoM. DTO OJIMH U3 CLIOCOOOB KOHCEPBUPOBAHUS C LIEJIBIO 3arOTOBKHU CJIA/IKO-
IO I0JIE3HOTO MPOJYKTa Ha 3uMy. BapeHbe 100aBIAIOT B TOPTHI, MUPOKKHU, TUPOKHBIE, UCIIOJb-
3YIOT B KQU€CTBE TOMIHMHIa K MOPOKEHOMY, TBOPOTrY, Horypty. CaMmo CIIOBO «BApEHBE MPULILIO
K HaM U3 JJPEBHEPYCCKOIO s3bIKa U 03HAYaET BapeHOeE JIakoMcTBO. CBOE HAUMEHOBAaHHE BapEHbE
MOJTy4aeT TI0 Ha3BAaHUIO IUIOJIOB M SITOJ, U3 KOTOPBIX OHO BBIPAOOTAHO: KIIYOHUYHOE, SIOJIOYHOE,
BUIIIHEBOE, CMOPOJIMHOBOE U T. 1. BapeHbe roToBAT U3 IJIOJ0B, SITOJI, JIETIECTKOB LIBETOB, OPEXOB
U T. 1., CBAPEHHBIX B CaXapHOM WM caxaponaro4Hom cuporie [11]. crmois3yroT 1m10ap1 U ST0b1
CBEXKHE WM 3aMOPOKEHHBIE. DTOT MOIMYJISIPHBIN MPOAYKT IIUPOKO Mpous3BoauTcs B Poccun kak
Ha KOHCEPBHBIX U IUIOJOOBOILHBIX 3aBOJax, Tak U B JIOMalIHUX ycjoBusax. Cpenu QpykTroBo-
SATOJJHBIX KOHJUTEPCKUX MU3JIENIMI OH 3aHMMAaeT JIMJUPYIOLIEe MECTO M0 00beMy MPOU3BOICTBA
[13]. BapeHbe MOXHO pa3JeNUTh Ha JBa THUIIA: HECTEPUIM30BAaHHOE U CTEpUIM30BaHHOE. Bapu-
aHT CTEPUWIN30BAHHOTO BAPEHBS OTJIMYAETCS TE€M, YTO €ro MOMEIAIOT B FEPMETUUHO 3aKPbIThIE
Oanku u crepwn3ytoT mpu Temreparype 90-110° C B teyenue 15-25 MUHYT, B 3aBUCHIMOCTH OT
pa3mepa OaHOK. B 1aHHOM cilydae BapeHb€ FOTOBUTCS C YMEHBIIEHHBIM COJEP)KaHHEM caxapa B
cupore. [TockonbKy Takoe BapeHbE MOJABEPKEHO OOJBIIEH BEPOSTHOCTH MUKPOOHOJIOTHUECKOM
1opue, ero HeoOX0MMO cTepuIIn30BaTh. OJJTHOBPEMEHHO, 3a CYET HIKHEN KOHLIEHTPALMH caxapa
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B CHpOIIE, CTEpPUIIN30BAHHOE BapeHbE HE KpUCTAIM3YyeTcs Npu XpaHeHHH. CTepuiin30BaHHOE
BapeHbe 110 CIIEAYET XpaHuTh Ipu Temneparype ot 0 10 25°C, B TO BpeMsl KaK HECTEPUIIM30BaH-
HOE BapeHbe — OT 2 110 6° C npu OTHOCHTENBHOM BiaxHOCTH Bo3ayxa 75% (I'OCT 34113-2017).
Cpoxk xpaHeHHsI BapeHbsl C MOMEHTA U3rOTOBJIEHUSI COCTaBIIsIeT 24 Mecsila JUlsl CTEpHUIIN30BAHHO-
ro u 3 Mecsua Jyisi HeCTEPUIM30BaHHOTO.

B Poccun oTcyTcTBYET IPOMBIIIIEHHOCTD, IPOU3BOAAIIAS BUTAMUHHbBIE, (PEPMEHTHBIE
U NpedUOTHYECKHE Npernaparbl, aMUHOKUCIOTHl U HMX KOMILUIEKCHI, IUILEBbIE MPEMHUKCHI,
BKJIIOUYasi OMOJIOTHYECKH aKTUBHbIE CBOMCTBA, 3aKBACOYHBIE MUKPOOPraHU3MbI U JIPYTUE HH-
IPEIUEHTHI JUIsl MUIIEBON MPOMBIIUIEHHOCTH. DTO 00YCIOBIMBAET HEOOXOAUMOCTH U 11€JIECO-
00pa3HOCTh pa3pabOTKN HOBBIX U OPUTMHAJIBHBIX HAYYHO-TEXHOJOTHYECKUX pa3paboTOK s
YIIy4IIEHUS! CYLUIECTBYIOIIMX TEXHOJOTMH WM peaju3allid HOBBIX TEXHOJIOTHM, KOTOpBIE
ofecreunBarOT MaKCUMaJIbHOE COXpAaHEHUE MaTepUalIbHBIX U SHEPreTHUecKux pecypcos [11].

Lenb nccnenoBanusi — co3ianue 0€30MacHbIX U KaYECTBEHHBIX MUIIEBBIX MTPOIYKTOB,
KOTOpbIE HE TOJIBKO YJIOBJIETBOPSIOT MOTPEOHOCTH OpraHuW3Ma B IMHILEBBIX BELIECTBAX U
SHEpPruM, HO ¥ CHOCOOCTBYIOT MPO(PMIAKTUKE PA3IUYHBIX 3a00JIEBAHUM U PACHIUPEHUIO ac-
COPTUMEHTA BapEHb.

[ToaToMy HCHONIB30BaHUE IJIOJOB U SrOJl B MPOM3BOJACTBE KOHAUTEPCKUX H3IEIUN
MO3BOJISIET YAaCTUYHO PEIIUTh 3Ty 3ajauyy. ACCOPTHUMEHT JaHHOTO MpPOAYKTa Ipeaaraer
OTPOMHOE KOJIMYECTBO KaK OT€YECTBEHHBIX, TaK U 3apyOeKHbIX MpousBoautenei [15]. Onna-
KO MMEET MECTO U JIOMAIHSs 3aroTOBKAa BapeHbs, 0COOEHHO B PErMOHAX C Pa3BUTHIM CElb-
cKuM xo3siiicTBoM. KoHcepBupoBaHHbIE STObI U (PYKThI, UMEIOT HEU3MEHHO BO3PACTAIOLIYIO
MOTPeOHOCTh, TO3TOMY IPOU3BOJICTBO BapPEHbs CTAJIO OJHUM U3 MOAAIOIIUX O0JIbIINE HAJEK-
JIbl HAIIPABJICHUN PEIITPUHUMATEIBCKON 1€ TEIbHOCTH.

[To manHBIM HCCIIEOBAHUM SKCIIEPTOB B 00JIACTU MapKETUHTA, PHIHOK BapeHbs B Poc-
CUM JIEMOHCTPHUPYET 3HAUUTENbHbIN pocT. Ha mpunaBkax MarasuHoB MOSBIISIETCS BCe O0JIbIe
pa3HoOOpa3HbIX M BBICOKOKAUECTBEHHBIX NPOIYKTOB. Poccuiickuil phIHOK BapeHbs emie
CIIMIIKOM MaJl, HO TpaJMLuu NOTPEOICHHS JaHHOTO JJAKOMCTBA U3BECTHBI IaBHO (PUCYHOK 1).
[Ipenmnonaraercs, yTo B OaMXKaiiliue roapl KapTUHA U3MEHUTCS, U JOJIS MPOTYKIUU POCCHIA-
CKHUX TIPOM3BOIUTENCH MOMACT 10 MIECTHACCATH MPOIIEHTOB [3].
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Figure 1 — Dynamics of jam production in Russia in 2020-2021
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HaydHoii HOBU3HOUW TEXHOJIOTMH BapeHbsl W3 MaciieHa yepHoro copra «Canbeppu» u
IUI0JIOB TpyIIM copTa «Jlromec» ¢ sapaMu KeIpoBOro opexa, SIBISETCS] OJJHOBPEMEHHOE HC-
[I0JIb30BaHKUE B PELENType Sroj U3 MacieHa YepHOro, MIKOTH IUIOAOB I'PYLIN U KEJIPOBOIO
opexa. PerynspHoe ynotpebiaeHne NaHHOTO MPOJIYKTa SBJISAETCS MPOQPHIAKTUKONW CepledHO-
COCYIHUCTHIX 3a00JI€BaHMM, MMATOJIOTUH TO/KETYTOYHOM KeJe3bl, IICUCHH, BBIJICIUTEIILHON 1
nuieBaputensHoil cuctemsl [S]. Tlacien yepnbiii copta «Canbeppr», OKa3bIBaeT CIIa3MOJIU-
TUYECKOE, TPOTUBOBOCIIAJIUTENIBHOE, O0JIEYTOISAIONIEe, MOUYETOHHOE JeHCTBHE IIPU psizie 3a-
0oJieBaHUI HEPBHOM CHCTEMBI.

MarepuaJjnbl U1 MeTOABI UccaenoBanmid. [lacien yepusiit (nat. Solanum) — Bug poaa
naciueH, cemercraa [laciieHoBbIe, pacTeHHE BBICOTOM 10 1 MeTpa, MPOU3paACTArOIIEE IOYTH 10
Bceil Poccuu ¢ BBICOKON BUTaMUHHO-MHHEPAbHOW 1mMOJb30H. [lacien depusbiii copra «Can-
Oeppu» OTHOCHUTCS K JIEKAPCTBEHHBIM PACTEHUSAM ILHUPOKOrO CIEKTpa JEHCTBUS, TaK KakK B
HEM IPUCYTCTBYIOT TaKu€ HYTPHEHTHI, KaK KapOTHH, AyOUJIbHBIE BEIIECTBA U OpraHUYECKUe
KHCJIOTBI, aCKOPOMHOBAsI KUCJIOTA, KaJbIlIUi, MapraHel, Marauii, pyru. Kpome toro, nmaciexn
YEepHBIM IPOSBISET IeNaTONPOTEKTOPHBIE, AHTUTOKCHYECKHE, >KETYETOHHbIE M AHTHOKCH-
JAHTHBIE CBOICTBA, KOTOPbIE MOTYT OBITh MOJIE3HBI IPU OCTPHIX U XPOHUYECKUX MH(EKIIMOH-
HBIX, TOKCUYECKUX U JIEKAPCTBEHHBIX IenaTUTaX, LIUPPO3€ MEUYEHU, AaHOPEKCHUH U KUPOBOM
renato3e [1]. [lacieHoBoe BapeHbE OTANYACTCS BHICOKOM MUIIEBOM 1IEHHOCTHIO (Tabyuia 2).

Snpa KeIpoBBIX OPEXOB MPEJICTABISIIOT COO0N 0YEHb BKYCHBIM MPOAYKT U CUUTAIOTCA
OJIHMMH U3 CaMbIX IOJIE3HBIX OPEXOB U3-32 UX XUMHUYECKOTro coctaBa. OHU OOraThl BHICOKO-
KayeCTBEHHBIM KEAPOBBIM MAaciioM, HEOOXOIUMBIMU AMHUHOKHUCIOTaMU (BaJIUH, JICULIMH, JIH-
3UH, TPEOHHH, TPUNTO(aH, METUOHHH), yrieBojgamu ((pyKTo30H, caxapo30il, TIIHOKO30i,
KpaxMajoM) U MHKpPOAJIEMEHTaMH (MapraHiieM, Me/iblo, IIMHKOM, KOOalnbToM, HOJ0M, *kKele-
30M, IIUHKOM). PerynspHoe notpelieHne KeIpoBbIX OPEXOB B COYETAHUHU C SATOJaMU SIBIISIETCS
OTJIMYHOM MPO(UIAKTUKOMN CeplIEeUHO-COCYIUCTHIX 3a00JI€BaHM, a TAK)K€e MMaTOJIOTUH MOJpKe-
JyJOYHOM K€JIe3bl, IEYEHU, BbIACTUTENILHON U MUIIEBAPUTEIbHON CUCTEMBI [§].

Snpo KeapoBOro opexa CoIep:KUT oKoJio 55-66,5% xupos, 13-20% OGenkoB, a Takxke
KpaxMmaj, caxap, BUTamMuHbl rpymmsl B, Butramunsl A, K u E. Onu Taxke 6oraTsl nojJuHeHa-
CBHILIEHHBIMU HE3aMEHHMMBIMHU >KMPHBIMH KHUCJIOTAMH, KOTOPbIE CHOCOOCTBYIOT YIyUIIEHHIO
oOMeHa BelecTB U (POPMUPOBAHUIO KJIIETOUHON MeMOpaHbl, YTO, B CBOIO OYEPE/lb, TOBBIIIAET
MMMYHUTET U 3aMeJUISET IIPOLECC CTAPEHUS] OpraHu3Ma.

I'pyma (;1at. Pyrus) — pox miioA0BbIX U JEKOPATUBHBIX JEPEBbEB M KYCTAPHUKOB Ce-
MmelictBa Po3oBbie (Rosaceae), conepxuT B miuojnax 5% OpraHMyecKux KUCIOT U MPUMEPHO
2,5% nyomnpHBIX BemiecTB. COTIACHO MCCIEOBAHUSM, B IUIOJAX TPYIIN COJEP)KATCS BUTA-
munbl A, C, K, rpynner B, xanuii, docdop, kanpiuid, xene3o, cepa, ¢oyimeBasi KUCIOTa, KO-
6anbT [10]. JleueOHBIE CBOIICTBA MSKOTH IpYIIHN copTa «/{romec» 00ycinoBIeHbl BATAMUHHBIM
COCTaBOM, HaJMYMEM MUUIEBBIX BOJOKOH (nektuHa 0,9-2,0%), ynyudmaromux padboTy Kuuieu-
HUKa, OTBEYAIOIIMX 32 BHIBEJICHUE BPEIHBIX BEIECTB U TSKEIIBIX METAJIJIOB; Kajusl, MOJIE3HO-
ro JJis cepAlla MUHepaia, 6Jarogaps KOTOpoMy rpyiia J1eMOHCTPUPYET JETKUM MOUYETOHHBIH
addext; dhonmeBoit kucaotsl (10 0,2 mMr/100 1, uTo GOMBIIE YeM B SOJOKAX U CIUBAX) M KO-
0anpTa — KPOBETBOPHBIX JIEMEHTOB, YYaCTBYIOIIUX B 00pa30BaHMU HOBBIX KJIETOK; apOyTHHA
(mo 60 mr/ 100 T B HEKOTOPBIX COPTaxX), CIIOCOOHOTO MPEAYNPEXKAaTh PA3BUTHE MATOJIOTHI
MOYEK U MOUYEBOTO My3bIps [7]. ['pymu copta «/lromrecy sBISIOTCS YHUBEPCATHLHBIM COPTOM C
HIIMPOKHUM IPUMEHEHUEM C TUIIOAJITIEPTreHHBIMU CBOMCTBAMH.

I'pymia o0nanaeT yAMBUTEIbHBIM Ka4€CTBOM: IIPU XPAaHEHUH B T€UEHHUE JUIUTEIBHOTO
CpOKa IUIOJbl HAaKAIJIMBAlOT BUTAMHUHBI U caxapa, UX MSIKOTh CTAHOBHUTCS O0Jiee HEXKHOM, Mo-
JIE3HOM, a Koxua — MArkoil. CylecTByIOT copTa rpyll, KOTOpbI€ Cpa3y MOCIe CheéMa HEBO3-
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MOXXHO €cThb. OHH JKECTKHE, UX MSKOTh BOJIOKHUCTAsl U OJiepeBeHenas, 0e3 Majeiero nmpu-
3HaKa caxapa. [lonexxaB B TeueHUEe Mecsa-ByX, OHU CTAHOBSTCS OYEHb BKYCHBIMH, COUHBI-
MH, TTIOJTHBIMH apoMaTHOTO coka [12].

OOBEKTOM HCCIIEOBaHUS CIYXKUJIO BapeHbE U3 Aro/Jl MacjieHa U IUI0J0B I'PYLIU C -
poMm kezpoBoro opexa. KauecTBeHHBIN aHaIM3 NpoAyKTa NOATBEPANUI HAJIM4Ke (PIaBOHOUIOB,
NyOWIIbHBIX BEIIECTB, TMIPOKCUKOPUYHBIX KHCIIOT, KapOTUHOMIOB, OPraHMYECKUX KHUCIOT,
BUTAaMHUHOB, MUKPO3JIEMEHTOB. JIJi1 KOJMYECTBEHHOIO OMNpezeseHusl (IaBOHOUIOB HCIIOb-
30BaHa METO/IMKA, OCHOBAaHHAsl HAa UX CIOCOOHOCTU 00pa30BbIBATh OKPAILIEHHBIH KOMILJIEKC CO
CHUPTOBBIM PACTBOPOM XJIOPHJIA AJTIOMUHUS, C MAKCUMYMOM IOTJIOLIEHHS IIPU JJIUHE BOJIHbI
410 HM. AHaQJIOTMYHBIM MAaKCUMYM IMOTIJIOIIEHUS NPHU JAJUHE BONHBI 414 HM oTMeueH AJs
KOMILJIEKCA pPyTHHA CO CIMPTOBBIM PACTBOPOM XJIOpHUA aJTIOMUHUS, UCIIOJIb30BAHHOTO HAMU B
METO/IMKE B KaU€CTBE CTaHIapTHOIro oOpasua.

KonunuectBeHHOE omnpeneneHue TUIPOKCUKOPHUYHBIX KHCIOT MPOBOAMUIN METOJOM
npsimoit cnekrpodoromerpun. CyMMapHOe cojiepkaHHe KapOTHHOUJOB B Iepecdere Ha -
KapOTHH OIPEJEIISIIU C IOMOILBIO CIIEKTPOPOTOMETPUHN B BUAUMOM oOnactu [14].

PesyabTarsl M 00cyxaeHus. B Hadase nponecca NpUroTOBICHUS BApEHbS U3 SIT0J
racjieHa 4YepHOro, IJO0J0B IPYIIH U KEJPOBOTO Opexa MPOBOJAST MOATOTOBKY PacTUTENb-
HBIX KOMIIOHEHTOB (siroj, ¢ppykToB U opexa). [locie moAroToBKM ChIpbs Il BApeHbs MPO-
BOJIAT BapKy PaCTUTEIbHBIX KOMIIOHEHTOB B TedeHue 30 MUHYT NpHU MOCTOSHHOM IOMeE-
muBanud npu temmeparype 160-180° C. Ilpouecc Bapku BapeHbs COCTOMT B OOMEHE U
BBIPAaBHUBAHUM KOHIIEHTPALMU BEIECTB COKa M cHUpoma 0e3 HapylIeHHUS CTPYKTYPhlI Chl-
pbs. ['maBHBIM 00pa3oM, 3TO ocymiecTBiseTcsa MU Y3nOHHO-OCMOTHUYECKUM TyTeM. Pac-
TBOPEHHbBIE BELIECTBA MEPEMEILIAIOTCA B HANPABICHUU HU3KUX KOHLEHTpanui. CKopocTh
3TOTO Ipolecca 3aBUCUT OT Pa3HUIIbI KOHIEHTpauui u temnepatyp. KoHuentpupoBaH-
HBII caxapHbIA CHUPOIl CO3/1a€T BHICOKOE OCMOTHYECKOE JaBJIC€HHUE B KJIETKaX, YTO CHOCO0-
CTBYET MPOHUKHOBEHUIO BJArd U3 KJIETOK B MEXKJIETOUHbIE IpocTpaHcTBa. [lpu mosslie-
HUM KOHLIEHTPALMHU CUPOIIa CKOPOCTh MU Py3un Bo3pacTaeT MEAJIEHHO, HO OCMOTHYECKOE
JaBJICHHE 3HAUMTENIbHO yBeauuyuBaercsi. B pesynbprare, ocoOEHHO B Hauaje Mpoliecca,
BJIara MOKET ObICTPEE BBLACISTHCSA U3 ChIPhS, YTO MPUBOJAUT K CYXOCTHU IJIOJIOB U UX CHKHU-
MaeMmocTH. [Ipu moHMKEeHUH KOHLEHTPALUKU CUPOIia CKOPOCTh TudPy3un 3aMensnsercs, HO
npoiecc oOMeHa CHpONla M COKa NIpOoTeKaeT paBHOMepHO. [loBhllIeHHE TeMmmIepaTypsl
ycKkopseT Kak Aup@dy3MoHHbIE, TAK U OCMOTHYECKHE IMPOLECCHl, HO MEpPBbIe MPOTEKAIOT
OblcTpee, ueM BTOpbIE [6].

Tabnuna 1 — OpranonenTrueckue nokazarenu kadectsa BapeHbs mo [OCT 53118-2008
Table 1 — Organoleptic indicators of jam quality according to GOST 53118-2008

[Toka3arens XapaKTepuCcTHKa

VYBapeHHbIe, PaBHOMEPHO pacHpeieicHHBIE B TYCTOM CHpOINE (PPYKTHI
(stroze), 0€3 mogoHKek. Cioit cupona 0e3 sroj OTCYTCTBYET
OnHOPOAHBIN, COOTBETCTBYIONINN LBETY (DPYKTOB HIIM STOM, U3 KOTOPBIX
M3rOTOBJICHO BapeHbE

Bremmwnii Bun

IBer

IIpusiTHBIE, CBOMCTBEHHBIE CBIPBIO, W3 KOTOPBIX H3TOTOBJIEHO BAPEHBE;
Bkyc u 3anax BKYC KHCIJIO — CIaJKU{ C HEXHBIM apOMaTOM OpeXxa U JIETKUM IPHUBKYCOM
rpyu copra «/lromec»

Cupon TycTol, HeXKETUPOBAHHBIA, GPYKTHI U SATOMBI HEKECTKHE, XOPOIIO

Koucucrennus N
MpOBapeHHbIe, 0e3 3acaxapuBaHusl, 0€3 TBEPIbIX IPUMECEH
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[Ipu Bapke BapeHbsl KOHIEHTpALUsi CHUpPOINa OOBIYHO BBIIIE, YEM COJAEPIKAHHE CYXHX
BEIIECTB B COKE MJIM CUPOIIE IUIOJ0B U AroA. Eciau TemmnepaTypa caxapHOTO CHpOIIa U3-3a €ro
BBICOKOM KOHIIEHTPALIMM IIPEBBIIIAET TOUKY KUIICHHS COKA, HAXOJAIIErocs B KIETKaxX, TO COK
3aKUIIAT, U BJIara HA4HET UCHapsThCA U3 IUI0M0B. IIpu Takux moTepsax Biard ol WK SAro-
JIbl MOTYT ChEKUTbCS U YMEHBIIUTHCS B 00beMe. [1o 3Toit mpuunHe 110161 Oy1yT )KECTKUMU,
a SAIroJipl — IJIOXO MPOIMUTAHHBIMU CUPOIIOM, a BHEIIHEro cupormna OyaeT ciuikoM MHoro. Ka-
YECTBO BapEHbsI €CTECTBEHHO HU3KOe. [103TOMy BapeHbE HE JOJDKHO CIMIIKOM KUIETh. UTO-
OBl yperyaupoBaTh IIpolecc 0OMEHa CHUpola B ChIpbE U COKAa U3 HEro, CleqyeT IPUMEHSTh
MHOTOKpaTHYI0 BapKy. /lanee mpoliecc IpUTOTOBICHUs 3aKaHUUBAeTCA Pac(acoBKOM, yKy-
MOPKOW U CTepUiIM3aUeil 10 0OBIYHOM TEXHOJIOTHH.

Tabmuna 2 — Xumuueckuit cocrap 100 1. BapeHbs U3 ATOJ MacieHa
Table 2 — Chemical composition of 100 g. nightshade berry jam

No XUMHYECKUH COCTaB Conepxanue

1 benku, r 0.6

2 Kupsl, r 0.2

3 Yraesonpl, T 72.3

4 Butamun A, mr 0.005

5 Buramun B, mr 0.1

6 Butamun B,, mr 0.04

7 Butamun Bg, M 0.23

8 Burtamun By, Mr 0.1

9 Butamun C, Mr 45.6

10 Butamun E, mr 0.8

11 Butamun PP, mr 0.9

12 Kenezo, mr 1.2

13 Kanmii, Mmr 239.0
14 Kanpimii, Mr 95.6

15 Maruwii, Mr 47.3

16 ®ocdop, mr 53.0

17 Von, mr 0.003
18 unk, mr 0.81

19 Kanopuitnocts 220.0 xkan

Xumnaeckuit coctaB 100 T BapeHbsl U3 AT0J MAcieHa U IJIOA0B TPYIIHN C SIPOM KeJ-
poBoro opexa npuBeaeH B Tabnune 3. KauectBo Bapenps onenuBatroT no 'OCT 7061-88
«Bapenne. O0mMe TEXHUYECKUE YCIOBUD» [4].

Take oTMeYeHa aHTUOKCH/IAaHTHAsI aKTUBHOCTb MCCIIElyEMOI'0 BapeHbsl. Y CTaHOBJIE-
HO, YTO BBICOKYIO aHTHOKCHJIAHTHYIO aKTUBHOCTb UMEIOT BOJHBIE SKCTPAKThI, B COCTABE KO-
TOPBIX MPUCYTCTBYET 3HAUUTEIbHOE KOJINYECTBO (DEHOJIBHBIX COEAMHEHUH, B YacTHOCTHU (hia-
BOHOMJIbI U (E€HOJIKapOOHOBBIE KUCIOTHI, Opranndeckue KucioTsl [14]. M3BecTHO, uTO (e-
HOJIbHBIE COEJMHEHUS HE CUHTE3UPYIOTCS B OpraHM3Me YeJOBEeKa, a B OCHOBHOM IMOCTYIAIOT
U3 PacTUTEIbHOU MUIIH, /i€ IPOSBISIOT pa3/InyHble TOJIE3HbIE CBOMCTBA, TAKHE KaK MPOTH-
BOBOCHAJIUTEIbHBIC, IPOTUBOBHUPYCHBIC, aHTUKAHIIEpOTeHHBIC U Apyrue [6]. Beicokas ¢usuo-
JIOTUYECKasi aKTUBHOCTb U BBIPQXKEHHOE TEPANEBTUYECKOE JNEHCTBUE PACTUTEIbHBIX MOJUde-
HOJIOB IIPUJIAIOT UM 3HAYUTEIbHYIO LIEHHOCTh B MUILEBLIX MpoaykTax. OnpeneneHue coaep-
KaHus PeHoNIbHBIX coequHeHni o mMetoy DonuHa-Yokantey, cielaHHOE ¢ UCIIOIb30BaHU-
€M KOJIOPUMETPUYECKON OKHCIUTEIbHO-BOCCTAHOBUTENIPHOM pEaklMM, IMOoKa3auno, dYTO
HauOOJIbIIEe UX KOJUYECTBO COJEPKUTCS B BApPEHbE U3 SAr0/J] MacieHa U IJI0J0B I'PYILIU C si-
pom kempoBoro opexa — 780 mr/r (Tabnuia 4).
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Tabnuna 3 — Xumudeckuii cocta 100 r. BapeHbst 3 ST0OJ ACleHa U IUIOA0B TPYILH C

SIIPOM KEJPOBOTO Opexa

Table 3 — Chemical composition of 100 g. jam from nightshade berries and pear fruits with

pine nut kernel

No XUMHYECKUH COCTAB Conepxanue
1 benku, r 291
Kupsl, 1
- onenHoBas (omera-9) —84%;
2 - muHoNeBas (omera-6) —8%; 13.3
- creapuHoBas 2,0%;
- IaJIbMUTHHOBAA 6%.
3 Yraesonpl, T 78.3
4 Butamun A, mr 0.1
5 Buramun B, mr 0.2
6 Butamun B, mr 0.05
7 Butamun Bg, M 0.3
8 Burtamun By, Mr 0.2
9 Butamun C, Mr 67.0
10 Butamun E, mr 3.5
11 Burtamun PP, mr 1.8
12 Kenezo, mr 2
13 Kanpimii, Mr 117.3
14 Marnuii, Mmr 81
15 docdop, mr 101.5
16 Wox, mr 0.005
17 [uuk, Mr 1.2
18 Kanopuitnocts 272.4 xkan

Tabnuna 4 — Coneprkanue GEHOIbHBIX COSAMHEHUH U aCKOPOMHOBOM KUCIIOTHI B

HCCIICYyEMBIX 00pa3iiax BapeHbs

Table 4 — The content of phenolic compounds and ascorbic acid in the studied jam samples

HanMeHoBaHue BapeHbs/
Name of the jam

ConepkaHne ackopOUHO-
BO# kucimothl, Mr/100 r/
Ascorbic acid content,

(meron ®onuna-Yokanerey), Mr/r/

ConepsxaHue (peHOJIOB

Content of phenolic compounds

mg/100 g (Folin-Ciocalteu method), mg/g
Bapenne u3 siroj nacieHa uep- 456 560
HOT'0 '
Bapenne u3 siroj1 naciieHa u
TJTOJTOB TPYIIHU C SIPOM 67.0 780

KEApPOBOro opexa

3akawuenue. 1. B nporiecce Bapku MPOUCXOAAT CIESAYIOIINE PU3NKO-XMMHYECKHE TIpeBpa-
meHus: qudGy3us caxapoB BHYTPh opexa Oyiarofaps pa3HOCTH X KOHIIEHTPAIIMH; COeIUHEHUE apo-
MaTUYCCKHX BCUICCTB ITaCji€Ha U Oope€xa, 4YTO CO3aa€T yHHKaHbHLIﬁ apomMart 1 Npugact roroBoMy Ipo-
JIYKTY HOBBIE KauecTBa. Pe3ysbTaToOM SIBISETCS BAPEHBE C OPraHOJIEITUYECKUMHU XapaKTEPUCTUKAMM,
TUIWYHBIMU JUIS 3TOT0 MPOAYKTA: MIPUBJIEKATEIbHbBINA BHEIIHUM BUJI, OIHOPOJIHAS] KOHCUCTEHIIMA,
CJTaJIKO-KHUCIIBIA BKYC C HEKHBIM apOMaTOM OpeXa U JIETKUM MpUBKycoM Ipymr coprta "[liomrec".

2. XMMHUYECKUN COCTaB KOMIIOHEHTOB, UCIIOIb3YEMbIX JUIS CMEIIMBAHMS, UMEET OCOOCHHOCTH,
KOTOpBIE CITOCOOCTBYIOT TMOBBIIICHHIO MUTATEIBHOW IIEHHOCTH M O0eCreueHHI0 cOaaHCHPOBaHHOTO
COCTaBa IENIEBOrO MPOJYKTA 1O OWMOJIOTMYECKH AKTUBHBIM BEHIECTBAM, YTO IMO3BOJSIET MPEAOTBpA-
math AeUIMTH HYyTPUEHTOB B MPOJYKTaX MUTAHUS KuTeneld Bonrorpanckoit odbmacty.

3. JlaHHas penentypa BapeHbs U3 STOJ MacjieHa ¢ KeIPOBBIM OPEXOM 00eCIIeYnBaeT BEICOKYIO
MUTATENBHYIO IIEHHOCTh BAPEHbS U3 STOJI ITacieHa U yAy4IIeHH e OpPraHoJIENTUYECKUX MTOKa3aTeneH.
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Conclusions. 1. During the cooking process, the following physical and chemical transfor-
mations occur: diffusion of sugars into the nut due to the difference in their concentrations; the combi-
nation of aromatic substances of nightshade and nut, which creates a unique aroma and gives the fin-
ished product new qualities. The result is a jam with organoleptic characteristics typical of this prod-
uct: attractive appearance, homogeneous consistency, sweet and sour taste with a delicate nut aroma
and a slight aftertaste of pears of the Duchess variety.

2. The chemical composition of the components used for mixing has features that contribute to
increasing the nutritional value and ensuring a balanced composition of the target product for biologi-
cally active substances, which allows to prevent nutrient deficiencies in food products of residents of
the Volgograd region.

3. This recipe of nightshade berry jam with pine nuts provides a high nutritional value of
nightshade berry jam and improved organoleptic propertie.
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Summary
This article presents the results of a study of the pericarp of a walnut of milk ripeness. The optimiza-
tion results indicate that the optimal extraction time for the maximum yield of phenolic compounds is
150 minutes when using 90% ethanol. Similarly, when using ethanol + water as a solvent in an 80/20
ratio, the optimal extraction time is 120 minutes for maximum extract yield.
Abstract

Introduction. Walnut is a kind of vegetable raw material that is used in various industries, including
food production, due to its various parts (including ripe and unripe fruits, shells and partitions, green
pericarp and leaves, bark, wood and roots). Walnut pericarp is a rich source of vitamins, tannins, io-
dine, juglon and fatty acids. This work emphasizes the importance of walnut as a unique vegetable raw
material, using the example of its use in the food industry. Walnut has a variety of useful properties
coming from its various parts. Especially valuable and rich in vitamins, tannins, iodine, juglon and
fatty acids is the pericarp of the nut. Objects. This article presents the results of a study of the pericarp
of a walnut of milk ripeness. Materials and methods. Biologically active substances of the pericarp
were isolated by extraction. Extraction was carried out on a semi-automatic Soxlet apparatus using
ethanol and water as a solvent. Results and conclusions. The purpose of this study was to identify the
available phenolic compounds of the walnut pericarp of milk ripeness by extraction, and in the future
the resulting extract is planned to be used as a food additive to enrich food with missing elements. Op-
timal extraction models were also determined, in which the most complete extraction of phenolic
compounds is observed. In the long term, our work opens the possibility of using the resulting extract
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