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AHHOTanus

PaspaboTKa peLienTyp KOHJUTEPCKUX H3/jeJIMi U3 OTeUeCTBEHHOIO ChIPbsi, OTBEUAIOIIEr0 COBPEMEHHBIM TpeOoBaHHSIM
0e30macHOCTY, SB/SAIOIUMUCA HCTOUHMKAMH 3CCEHIManbHbIX KOMIIOHEHTOB OTBe4yaeT 3aJauaM I1pOZOBOJILCTBEHHON
6esonacHoctu Poccuiickoii Pefepanii B YC/IOBUSIX CAaHKLJIOHHOM TOJIMTUKKA M MMITOPTH3aMellleHnsl. AKTYalbHOCTb paboThl
OCHOBaHa Ha LieecooOpa3sHOCTH BK/IIOUEHHSI B COCTAaB peELIeNTYphl IeueHbsi MaKapOH JKMbIXa ChITH CbeJOOHOM JyroBoii
(Cyperus esculentus L.), TIIIEHAYHOH MYKH U WX CMECH C LeJIbIO TIOJyYEHUs] KOHAWUTEPCKOrO W3e/usi C TpefyemMbIMu
MOTpeOUTETbCKUMH XapaKTePUCTHUKAMU M CHIDKEHHSI ce0eCTOMMOCTH TOTOBOTO U3J[eJTHS.

B crathe mpe/cTaBieHbl pe3y/ibTaThl MCC/IENOBAHUN OPraHOJENTHUYECKHX W TEKCTYPHBIX XapaKTePUCTHK MOJIETbHBIX
00pa3LioB TIeueHbs MaKapOH B PELIENTYPHOM COCTaBe KOTOPBLIX TPHUCYTCTBYET YaCTHUUHAs 3aMeHa MHHJANIbHOM MyKU Ha
MILIEeHUYHY0, )KMbIX KITyOHeII0710B ChITH Chefjo6HOI myroBoit (Cyperus esculentus L.) ¥ MX KyTaXKH.

YCTaHOB/IEHO, UTO YacTHYHAs 3aMeHa MUH/A/JBHOM MYKM Ha CMech MIIEHWUYHOH M >KMbIXa THUIPOBOTO Opexa I103BOJseT
MO/Ty4YnTh 00pasibl nosyhabprKaToB [jisi NedeHbss C BBHICOKMMU OpraHOJIeNTHYeCKHMMH ToKa3arensiMu. CpepHsiss GaybHast
OLIEHKA [JaHHBIX 00pa3lioB coctaBuia 4,98 6Ganna, B cpaBHeHuu ¢ KoHTposieM 4,86 Gamna. O6pasijpl XapaKTepU30BaIUCh
PaBHOMEPHOW KOHCHUCTEHLUEH, MMeJIH Pa3BUTYIO TIOPUCTOCTh, MEHBILYIO KPOLTUBOCTb B CPABHEHWH C APYTUMH MOZEeTbHBIMU
obpasuamu.

Pe3y/ibTaThl HACTOALLETO MCC/IEA0BAaHUS MOKA3ald, UTO YaCTUYHAs 3aMeHa MUH/A/JbHOW MYKU Ha MIIEHUYHYIO, YKMBIX
TUIPOBOTO Opexa MPUBOJUT K M3MEHEHHI0 TEKCTYPhI KOHJUTEPCKUX U3[e/UH U TI03BOJISIET YYUILUTL UX TEKCTYPHBIE CBOHCTBA
Y CHU3UTb Ce6eCTONMOCTb TOTOBOTO U3Je/IHs.

KnroueBble cj10Ba: My4HOe KOHUTEPCKOe U3/iee, MaKapoH, KMBIX CBITH ChefloOHOM yroBoi (Cyperus esculentus L.).
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Abstract

The development of recipes for pastry products from domestic raw materials that meet modern safety requirements, which
are sources of essential components, answers the challenges of food security of the Russian Federation in the conditions of
sanctions policy and import substitution. The relevance of the work is based on the expediency of including in the composition
of the recipe of macaron biscuits yellow nut grass meadowy oilcake (Cyperus esculentus L.), wheat flour and their mixture in
order to obtain confectionery products with the required consumer characteristics and reduce the cost of the finished product.

The article presents the results of studies of organoleptic and textural characteristics of mole samples of macaron biscuits
in the recipe composition of which there is a partial replacement of almond flour for wheat flour, oilcake meadowy yellow nut
grass (Cyperus esculentus L.) and their blends.

It was established that partial replacement of almond flour with a mixture of wheat flour and tiger nut oilcake allows to
obtain samples of semifinished products for biscuits with high organoleptic characteristics. The average score of these samples
was 4.98 points, compared to the control 4.86 points. The samples were characterized by even consistency, had developed
porosity, less crumbliness in comparison with other model samples.

The results of the present study showed that partial replacement of almond flour with wheat flour, tiger nut oilcake leads to
a change in the texture of confectionery products and allows to improve their textural properties and reduce the cost of the
finished product.

Keywords: flour pastry, macaron, millcake of meadowy yellow nut grass (Cyperus esculentus L.).
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B HacTosI1iee BpeMsi BAKHBIMU 3aflauaMH, CTOSLIUMH TIepe/] CTIeLUaTuCcTaMy B 00/1aCTH MHUILEBLIX TEXHOJIOTHI, 0COOEHHO
B YC/IOBUSIX HMIIOpTO3aMellleHUs, SIB/sSeTCs pasBUTHME IIPOM3BOJCTBA MPOZAYKTOB (DYHKILMOHA/IbHOM Hamnpap/eHHOCTH,
¢dopmMupoBaHUe DPerMOHAIbHOM IIPOJOBONLCTBEHHOM OesomacHOCTM M paspaboTka IIPOAYKTOB C  HCIIOIb30BaHHEM
HeTPaZULIMOHHBIX PAaCTUTE/IbHBIX ChIPBEBBIX UCTOUHUKOB [1], [2], [3], [4].

B KOHIWTEPCKOM TIPOM3BOJCTBE BCe 4Yallje MPUMEHseTCs 3aMeHa TpPaAWIMOHHOrO ChIpbsi Ha Oonee JereBoe
TEXHOJIOTMYHOE TOPOIIKOOOpa3Hoe CHIphbe M MUILeBble J0OAaBKH, KOTOPble MOTYT IMOBBIIATE MUIIEBYIO LIEHHOCTh, 000raiiarh
TIHLLEBOM MPOAYKT (PYHKIMOHATbHBIMU MHIPeIMeHTaMU M CHKATh KalTOPUMHOCTb.

IMepcrieKTUBHBIM KOMITOHEHTOM ZJIsl WMCMOJIb30BaHUsI B KOHAWUTEPCKOW MPOMBILIEHHOCTH SB/SETCA ChITh ChefoOHast
nyroBasi (Cyperus esculentus L.), Takke Ha3bIBaeMasi 9y(Oi, TUTPOBLIM OPEXOM, >KeJTTOM OPEXOBOUW 0COKOU, TUTPOBOM OCOKOH,
CbeJ00HBIM ra/MHIanoM, BOASHON TPaBoOW WX 3eM/ISIHBIM MUHZAeM. DTa Ce/IbCKOX03sHCTBeHHasl Ky/IbTypa HEelIPUXOT/INBa K
YC/IOBUSIM BBIpalllUBaHUA: PacTeT MOUYTHU BO BCeX IOYBEHHOKIMMaruuecKux 30Hax P®. OpHako XOpOLMH ypoykall MOKHO
MO/Iy4YnTh, TOJABKO HAa YMepeHO BJaKHOW IouBe, Oe3 H30bITKA M HeJOCTaTKAa Bjard. Ha CerofHsIUHWN [eHb — 3TO
MaJIopacrpoCTPaHeHHas ¥ He3aCTy>KeHHO 3abbiTast Ky/IbTypa, CriocoOHast JaBaTh YpoXka Cyxux KiybeHbkoB 6,5-9,5 T/ra [5],
(6], [9].

Ha rtepputopuu Poccuiickoii @efiepaijuu BbIpall[MBaHUEM U TepepabOTKOM ChITH JIyTOBOM 3aHuUMaeTcs (epmepckoe
XO03IIICTBO, pacIioyioxkeHHOe Ha xyTope JKypaBckuii B KopeHoBcKoM paiioHe KpacHozapckoro Kpasi.

Ha kadenpe TexHomoruu mponykroB muranus OI'BOY BO KI'TY ObuM TpOBeJeHBI WCC/IeOBAaHUS TI0 W3YUEHHUIO
TeKCTYPHBIX XapaKTepUCTUK KOHJUTEPCKUX H3Zle/IMii MakapoH B IIpollecce XOJIOAW/IBHOTO XpaHeHus, B TOM UHCJe
NIpOU3BeZleHHBIX C YaCTUYHON 3aMeHOM MIIIeHUYHOM MYKHU Ha >KMbIX TUTPOBOIO Opexa.

JKMBIX CBITH CheZoOHOM JIyroBoH, ce6eCcTOMMOCTh KOTOPOrO MeHblle B 2 pa3a MHHJAIbHOM MyK{, MMeeT BBICOKYIO
MIUILEBYI0 1JeHHOCTb, B TOM UHC/e BBICOKOE COZlep)KaHue IIO/IMHEeHAChI|eHHbIX >KUPHBIX KHCIOT UM >KUPOPACTBOPHMBIX
BHUTAMUHOB, SIB/ISIETCSI LIEHHBIM ChIPHEBBIM MCTOYHHKOM Ji/IsI TIPOM3BOACTBA KOHAUTEPCKUX U3Ze/Ui, MO3BOJISIOLM T10/Iy4aTh
TIPOZAYKLIMIO BBICOKOTO KaueCTBa M MeHbLIIeH CTOMMOCTBIO JI/Is Pa3/IMUHBIX KaTeropyil morpeduteseii [10].

TekcTypa sIB/IseTCS OGHOM M3 OCHOBHBIX XapaKTepUCTHK MUILEBBIX MPOJYKTOB, UCIIOIb3yeMbIX /ISl OIMCaHUs KauecTBa U
TIPUEMJIEMOCTH TIPOAYKTA AJIsl TOTPeOuTes.

OpHako M3MeHeHHe PpeLieNTypPHOIO COCTaBa MaKOpaHa’ka MOXKET 3HayWuTe/lbHO MOBMUATL Ha OpraHojenTUYeckue U
TeKCTYpHble XapaKTepUCTUKHU FOTOBBIX U3/e/UH.

[TosTOMy Ba)kHOe 3HaueHHe MMeeT M3yuyeHHe TeKCTYPHBIX XapaKTepUCTHK KOHAWUTEPCKUX WU3ZeUi UHCTPYMeHTa/lbHbIMU
MeTOo/laMH [ij1s1 TIPOTHO3MPOBAHUS UX KauecTBa U MpeJoTBpallieHus rnosisneHus Aedextos [10].

B CBsI3U C BBILIEH3/IOKEHHBIM, LIebl0 paboThl SIBUJIOCH HCC/Ie[OBaHME TEKCTYPHBIX XapaKTePUCTHK KOHJUTEPCKOTO
W3/le/IMsl MAaKapOH C YaCTUYHOMN 3aMeHOW MUH/IA/IbHOM MYKH Ha >KMbBIX ChITH CheJJ0OHOM JIYTOBOM, MIIIEHUUHYI0 MYKY WA UX
CMecCh B IIpOLiecce X0J0AUIbHOTO XpaHeH!sl.

MeTopbI U IPUHLMIIBI HCC/IEOBAHUSA

OO6BexkTamMy HCC/Ief0BaHUI SB/ISUIMCH C/leflyIOIjie OCHOBHBIE BH/Ibl HUCIIONB3YEMOIO ChIphbsi: MyKa MuHganbHas (TP TC
021/2011, TP TC 022/2011), myka mueHnyHas Bbiciiero copra (OCT 26574-2017, TP TC 021/2011), »MBbIX CbITH
cbeiobHOM nyroBod (M.a.x 17,2%, m.a.6 5,3%, m.a.y. 62,9%, m.a.8. 5,2%, TP TC 021/2011) caxap, caxapHas nyzgpa (TOCT
33222-2015, TP TC 021/2011), ssmunbiii 6enok (TOCT 33222-2015, TP TC 021/2011), nonydabpukaTsl [ijisi KOHAUTEPCKUX
u3feMid MakapoH (KpBILIEUKH), B KayeCTBe OTHEIOYHOrO TMOoy¢habprKaThl HCIO/MB30BA/ICA LIOKOJMaJHBIA KpeM. Bce
HCIIO/b3yeMoe ChIpbe U momydabprKaTel B X0Ze TIPOBeJeHHs SKCIIepUMeHTa 110 TpeOoBaHUsIM 0e30MacHOCTH COOTBETCTBOBA/N
TpeOOBaHUSIM HOPMAaTUBHOM JOKYMeHTaLH.

B monyuyeHHBIX 00pasljax MakKapoH OMpPEAENS/IA OpraHO/MEeNTHYeCKHe I0Ka3aTeld W TEKCTYPHbIE XapaKTePUCTUKU
tekctypomeTpa Brookfield CT3 ¢ ucronb3oBaHHeM aKpUIOBOTO LWIMHAPUYECKOTO LITUHAENS JruaMeTpoM 20 MM, CKOPOCTbBIO
MOTpY>KeHUs1 2 MM/c, IyOUHOM orpy>keHust 5 MM. Martemarndeckas o6paboTKa Mo/yueHHbIX pPe3y/bTaToB IPOBOAM/IACH MPH
nomorny nporpammuoro Texture Loader u makera Microsoft Office 2016.

OcHoBHBIe pe3y/IbTaThl

[ “3ydeHUs BIUSIHUA YaCTUYHOM 3aMeHbl MMHJAJIBHOM MYyKHM Ha LIPOT TUIPOBOIO Opexa, MIIeHWUYHYI0 MYKY U HUX
cMecell Ha OpraHOJIeNTHUECKYe TIOKa3aTeld U TeKCTYpPy UCC/efyeMbIx 06pa3ioB ObII0 IPUroToBieHo 4 monydabprkara As
KOH/IUTePCKUX U3/leIMii MaKapoH COTJIaCHO peLienTypaM, YKa3aHHbIM B Tabmurie 1.

MyuHOe KOHAWUTEepCKOe W3[e/usl MakapoH TOTOBUTCS M3 MMHZA/IBHOIO MaKapOHaXka, UTalbsSHCKOW MepeHTW U KpeMa (B
TPaJULIMOHHOM BapHaHTe — IIIOKO/IAJHOro raHaiia). TexHOIOrMyecKuii Mpolecc NPUroTOB/IEHUsT 00pa3LioB OCYILECTBIISICS
c/iefyrommM 00pa3oM — MUH/A/IBHYO, MIIEHUUHYI0 MYKY, BBICYIIEHHBIN JKMBIX CBITH JIYTOBOM Chesj00HOI dpakuueii 2-3 MM
TIPOCerBaJICsl BMECTe C CaxapHOM IyZpoM uepe3 CUTO C JuUaMeTpoM siueek 1-3 MM, 3aTeM Jyjisl IIPUTOTOB/IEHUST UTa/IbSHCKON
MepEeHTH BOJly COE[MHSUIA C CaXapoM W BapU/Id CUPOI 10 Temriepatypbl 118°C, ssuuHble 6enKy B30WBAIU /10 MBILIHOW MeHbI 1
BBOJIWJ/TM B Hee TOHKOH CTpyeli Topsiuril cuport. [ToyueHHY 0 MepeHTy B30MBaJIH, TOKa OHa ee TemMriepatypa He TOHU3U/Iach [0
37-40°C, panee B MOTyYeHHYI) MacCy BBOJW/INA MepeHTy W IepeMeIlvBaii [0 JOCTXKeHHS] HeoOXOOMMON KOHCHCTeHLH
TecTa.

Tabnwmua 1 - Perjentypbl ONBITHBIX 00pa3LoB

DOI: https://doi.org/10.23649/JAE.2023.37.8.1

KonTtponb O6pazer 1 O6paszer 2 O6pazer; 3

Han | cope Pacxop Cope Pacxop Cope Pacxop Coge Pacxop

2
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CBIPbSI CBIPbSI CBIPbsI CBIPbSI
p>KaH Ha 1000 r p>KaH Ha 1000 r p>KaH Ha 1000 r p>KaH Ha 1000 r
ue a3zbl ue ba3bl ve ha3bl ue ha3bl
cyxu B cyxu cyxu B cyxu B
X cyxu X X Cyxu X cyxu

MEHO | perpe B X Belle B B Belle B X Belle B X

BaHU

e e e

KOMII % Pe; CTBa % Pe, Pe, %o Pe, CcTBa %0 Pe, CTBa

QHEeH X T X, T X, T

Mun

Janb 314, 310, 178, 282, 169, 209, 153, 142,

Has 99,0 0 0 99,0 0 0 99,0 - 9 99,0 0 9

MyKa

[MTme

i - - - - - 855 | % g4 | 855 | 851 | 767

ast 4

MyKa

JKmBI

X

CBITU

cvef, ) 133, 131, ) ) ) 84,3

o6H0 94,8 0 4 94,8 4 77,6

%}

JIyTO

BOU

Anu

M| o0 | 209 1 as0 | 120 | 297 | 250 | 120 | 2| 258 | 120 | 21 | 256

Geno 0 0 7 0

K

Caxa | 99,8 | 262, | 262, 259, | 259, 268, | 268, 266, | 265,

D 5 0 0 99,9 0 0 99,9 4 0 99,9 3 9

Caxa

pHas | 99,8 | 227, | 227, 225, | 225, 232, | 232, 230, | 230,

nyap 5 0 0 9.9 0 0 99,9 6 3 99,9 8 4

a

Boga 1%0’ 65,0 | 65,0 1%0’ 64,0 | 64,0 1%0’ 66,2 | 66,2 1%0’ 60,0 | 60,0

Wtor ) 1076 | 890, ) 1066 | 880, ) 1104 | 890, ) 1089 | 880,

0 ,0 0 ,0 0 ,0 5 ,6 3

Beix | 82,1 | 1000 | 821, 1000 | 843, 1000 | 827, 1000 | 844,

of 4 ,0 0 84,3 ,0 0 82,7 ,0 0 84,4 ,0 3

3aTeM TeCTO OTCa)XMBa/IOCh [ijIsl BbllleKaHUs B (popMe KPY)KKOB iMaMeTpoM 4-5 CM, TeCTOBble 3arOTOBKU MO CYLLIMBAINICh
10 muHYT, a 3aTeM BblNeKanuch Npu Temmnepartype 140-145°C B Teuenuwe 12-18 muHyT. Ilocie BblnekaHWs IPOU3BOAWIACH
cOOpKa KOH[UTePCKUX W3JIeNWiA, AT Uero Ha OAHY BBIMEYeHHYIO KPBILIEUKY OTCaKMBalu OTHETOYHBINA Momydabpukar
(1IokoJIaiHBIM TaHa)K) W HaKphIBa/JM BTOPOW. I'0TOBBIE M3[e/usl OCTaB/Is/IMCh Ha 8 yacoB /IS OXJIaKAEHUs IpU TeMreparype

4£°C.

Ha cnepyromem stare ucciefoBaHuil ObLla TIpOM3BeZieHa OLleHKAa OpPraHoJIeNTHYeCKUX MoKa3aTesneill obpasiLoB (puc.
1.). ITockobKy MUH//IbHBIE KPBILIKY SB/ISIIOTCA ToMydabpukaTamy, a He TOTOBBIMU MyUHBIMU KOHUTEPCKUMU H3[e/NsMY,
MX OpraHoJieNITUUecKHe MoKasaTely OL|eHHBAIOTCs 0C/Ie CoefMHeHHsl ¢ KpeMoM. OpraHosenTHuecKast OlieHKa MpOBO/U/Iach
«BCJIEIYIO» M0 MATH OanbHOM 1Kase, 06pasijbl OKpAIMBAIMCh B pa3Hble IiBeTa Jyisl BU3yalbHOro 3ddeKra OfWHAKOBOCTH,
YTOOBI UeHbl KOMUCCHH He ObIJT OCBeOMJIEHBI B Pa3/HuMH peLienTyp 00pa3LoB /jisl MOTyUYeHHsl JOCTOBEPHOTO pe3y/bTaTa.

OtleHKa ToKasaresiel MpoBoju/Iack Mo MATH OaIbHOM 1IKase.
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PucyHok 1 - BHellHuit Bu/i 00pas31ioB reueHbsi MakapoH
DOTI: https://doi.org/10.23649/JAE.2023.37.8.2

B Tabn. 2, npuBeeHbI pe3y/ibTaThl JeryCTaliOHHOr0 aHaM3a KOHAUTePCKUX U3Jeril.

Tabmuna 2 - OpraHosienTHYeCcKUe TI0Ka3aTesid 00pa3LoB KOHAUTEPCKOTO U3Aeusi

DOI: https://doi.org/10.23649/JAE.2023.37.8.3

HauMmeHoBaHue
OKA3ATENS KonTponb Obpazers 1 O6pazers 2 O6paszer; 3
BHeinuit BUz 4,50+0,10 5,00+0,09 5,00+0,09 5,0+0,08
LBer 5,00+0,09 5,00+0,08 5,00+0,08 5,0+0,09
KoHcucreHuus 4,80+0,12 4,80+0,10 4,90+0,10 4,9+0,09
Bkyc 5,00+0,10 5,00+0,06 5,00+0,06 5,0+0,0,7
3amax 5,00+0,09 5,00+0,08 5,00+0,08 5,0+0,09
CpeﬂHggﬂ%‘*e‘*Ka’ 4,86+0,09 4,96+0,08 4,98+0,08 4,98+0,09

[TonyueHHble pe3ynbTaThl MCCAELOBaHMM IOKa3bIBAlOT, UTO JIYYIIMMHM OpraHO/eNTHYeCKUMH XapaKTepUCTHKaMHU
obnaganu obpaser 2 u obpaser; 3 (c foOaBneHrEM MIIEHUYHOM MYKH M ’KMbIXa TUTPOBOTO opexa). [laHHble 00pasLibl UMenu
PaBHOMEPHYIO KOHCUCTEHLIUIO, Pa3BUTYH0 IOPUCTOCTb U MATKOCTb, HAMMEHBILYIO KPOLLIMBOCTb, UTO IOATBEpP)KaeT BUJ Ha
usnome (puc. 1). Y KoHTposs 1 o6pasija 1 oTMeuanach BEIpaKeHHasl TATYy4YeCTh U KPOLITMBOCTH MO CPABHEHHMIO C IPYTHIMH, UTO
OOBSICHSIETCSI BBICOKHUM COZIep>)KaHHEM >KMPa B HUCIIOIb3yeMOM Chiphe. 110 BKyCy W 3amaxy oOpasLjpl He UMe/Td OT/IMUM U BCe
nonyunnuy 6asmn 5,0.

WccnepoBanusi, TNpoBefileHHblEe OTeYeCTBEHHBIMM YYeHBIMM I10 BO3MOXXHOCTH MCIIO/b30BaHUSI TUIPOBOrO oOpexa B
TEXHOJIOTMH TIHUIIEBBIX MPOJYKTOB, MI0Ka3a/M ero BEICOKUN OHOTeHI[Masl KaK LIeHHOr0 MCTOUYHMKA BUTaMUHA E 1 Ipyrux Makpo
Y MUKPO-HYTPHEHTOB (cofep>kaHue BUTaMuHa E B )KMbIXe CBITH Chejo0HOM yroBoi 23,97 mr%) [3].

PacueTHble JjaHHbIe TI0Ka3bIBalOT, UTO B peLieNTypax KOHTPoss U obpasua 1 copepkaHue ButamuHa E B mopruu (30 r)
cocraensier 17,3 u 17,2 Mr% COOTBETCTBEHHO OT YPOBHSI PEKOMEHAYEeMOro CYTOUHOro mnotpebseHus. Vcnosnb3oBaHue
TILIEeHUYHOW MYKH B peLieNTypax 00pa3LoB 2 1 3 T03BOJIsieT yellleBUTb MPOAYKT Oosiee ueM Ha 30%. IIpu 3TOM comeprkaHue
BuTamuHa E B obpasie 3 cocrapnsier 12,1 Mr%, uTo MO3BO/ISET NPU yBeIWYEHUM MOpLuU B 1,5 pa3a Takke roBOPUTh O
(bYHKLMOHATBEHOW HarpaBIeHHOCTH pa3pabaThiBaeMOoro MpoAyKTa.

JanbHeHIM 3TanoM ObIJIO UCCTej0BaHUe TEKCTYPHBIX XapaKTEPUCTHK TOTOBBIX MUHJAJBLHBIX KPBILIEYeK B TMpOLiecce
XOJIOIUNTLHOTO XpaHeHUs: pu TeMriepatype 4 +2 °C, 0OTHOCUTe/IbHOM BIaKHOCTU BO3lyxa 75% B TeueHue 7 CyTOK.

BbM TpoBesieHBI TpeXKpaTHble W3MepeHHWs 00pas3roB. MeTos HCC/ieoBaHWsS OCHOBaH Ha OIpe/ieNleHUd YCUUs
Harpy’>keHusi Ha MHZAEHTOPe I1pY ero BHeZIpeHNH B KOpItyc obpasija pH CKOPOCTH JBIKeHNs (BHeZipeHus1) 2,0 Mm/c.

Ha pucyHke 2 noka3aHo u3MepeHHe M pacueT pa3/MUHbIX IIapaMeTPOB TEKCTYPHOro Ipo¢uss 00paslioB KOHAUTEPCKOTO
W3/e/Ivsi MaKapoH Ha labopaTopHOM aHasm3atope TekcTyphel Brookfield CT3.
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PucyHoK 2 - VI3amMepeHue U pacueT rapaMeTpoB TEKCTYPHOTO Mpodusist 00pa3sijoB KOHAUTEPCKOTO U3eTusi
DOT: https://doi.org/10.23649/JAE.2023.37.8.4

Ha puc. 3 mpuBefeHbl pe3ynbTaThl M3MepPeHHWH TEKCTYPHBIX Mpodusieli o6pasloB B MpOLiecCce XpaHEeHHs, W3MepsieMble

ToKa3aTeny ObLIu pacCUrTaHbI C ITIOMOLIBIO ITPOI'PAMMHOI0 06ECHE‘JEHI/IH, I10CTaB/iIIeMOro BMecCTe C HpI/I60pOM, " BbIpa>KEHBI B
COOTBETCTBYIOIUX eUHHWIAaX U IIpeJCTaB/IeHbl B Taﬁ]’II/II_IE 3.
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PI/ICYHOK 3 - IameHeHue yCuvda Harpy>kKeHus Ha UHAEHTOPe B 3aBUCMMOCTU OT BDEMEHU B o6pa3uax rnevyeHbsA MaKdpOH

Pe3y/bTaThl MPOBe/IeHHBIX UCC/IeJOBaHUN TTOKa3anu (puc. 3, Tabm. 3), UTo NP XpaHeHUH MOKa3aTe/d TepeXXeBhIBaeMOCTH
BCex 00paslOB yBeIWUMBAIOTCS, T.e HeOOX0AUMO TIPUK/IaAbIBaTh OOJIbLIIe YCHIUN [Jisl PacileryieHus KCC/IeyeMOro MpoAyKTa
[0 COCTOSIHUSI, TOTOBOTO JJisl €ro IpOIVIaThbIBaHUsS. YBeJMUYEHWe [AHHOTO T[OKasareis BO BceX obpasyax Ha 7 CyTKH
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X0JIOAW/IBHOI'O XpdHEHUA CBA3dHO C YMEHBIIEHUEM UX MacCOBOH A0JIN BJIarn.

Camble BBICOKHMe 3HAueHUs JaHHOTO TOKa3aTesisl B MPOLIECCe XPaHEeHUsl YCTaHOBJeHbl B 00pasiie 2, rie B PelenTypHOM
COCTaBe MPUCYTCTBYET CMeCh MUHJIABHOM Y MilIeHUYHON MyKu (44,67-53,15 H). B obpa3uax 1 u 3 rze B pelenType BBefieH
JKMBIX TUTPOBOTO Opexa [uara3oH 3HaueHuid coctaBun 9,54-10,29 H u 13,73-19,97 H cooTrBeTcTBeHHO. MOXHO CAeaTh
BBIBO/I, UTO BBE/IEHUE B PELIENITYPY MeUeHbs MAKaPOH >KMbIXa ChITH CheJO0OHOM JIyTOBOM T03BOJISIET TIOyUUTh MPOJYKT Oosee

OMM3KMiA K KOHTPOJIBHOMY 00pasiy, Tze B COCTaBe TOJLKO MUH/AIbHAsE MyKa.

Tabnuiia 3 - VI3MeHeHue CTPYKTYPHBIX MOKa3aTesieli 06pa3LioB B MPOLIECCe XPaHEHHUsT

DOI: https://doi.org/10.23649/JAE.2023.37.8.6

HaumenoBauue Haumenosauue [Ipofo/mKUTeNbHOCTE XpaHeHUsl, CyTKU

roKas3areJist ob6pasiioB 1 3 7
Kontposb 6,04+0,50 6,04+0,50 9,07+0,90
ITepekeBbIBAEMOC Ob6paszer 1 9,54+0,90 7,00+0,80 10,29+1,00
b, H O6pazer 2 44,67+2,50 45,65+2,50 53,15+3,10
O6pazer; 3 13,73+1,20 15,01+1,28 19,97+1,36
Kontposb 0,20+0,01 0,05+0,01 0,20+0,01
AJIre3UBHOCTb, O6pazer 1 0,15+0,01 0,20+0,01 0,20+ 0,01
MIbx O6paszer 2 0,15+0,01 0,05+0,01 0,00+0,00
O6pazers 3 0,10+0,01 0,25+0,02 0,10+0,01
KonTposs 0,51+0,08 0,60+0,09 0,67+0,10
NHpexc O6paszer 1 0,76%0,10 0,75%0,10 0,78+0,10
YHpYyrocTtu O6paszer; 2 0,82+0,12 0,85+0,12 0,85+0,12
O6paszer; 3 0,80+0,12 0,82+0,09 0,84+0,12
Kore3uBHoCTb KonTposb 0,35+0,10 0,43+0,11 0,52+0,12
O6paszer 1 0,50+0,12 0,53+0,12 0,57+0,12
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Ob6paszery 2 0,80+0,20 0,86+0,20 0,90+0,22

O6paser 3 0,78+0,20 0,81+0,20 0,85+0,20

KonTtposne 16,68+0,20 13,93+0,18 17,66+0,20

O6paser 1 18,75+0,30 13,24+0,39 17,97+0,29
IIpounocts, H

O6paser 2 47,12+1,82 51,70+2,06 58,62+2,051

O6pa3er] 3 58,08+0,52 25,55+0,76 26,46+0,69

[Toka3aTenb aire3UBHOCTb BO BCEX MOJEJBHBIX 00pasnax MMesl HHU3KHMe CXOXKHe 3HaueHus B Tipejesnax JOMyCTUMOU
MOTPeIHOCTY B TeueHWe BCero Nnepuofa xpaHeHusl. UTO MO3BO/sieT MpeJION0KUThb, UYTO NPU TPaHCIIOPTUPOBKE TOTOBBIX
KOHJJUTEPCKUX U3/eIni OHU He OyayT MPUIMIATh APYT K APYTY, UTO JACT HAUMEHbBLIMH MPOLeHT Opaka.

IMoka3aTenb WHIEKC YNPYTOCTH TOKA3bIBAET OTHOLIEHHE YNpyrou Jedopmariyu K obiel nedopMaliiy UCTIBITBIBAEMOM
npo0Obl. YCTaHOB/IEHO, UTO BO BCceX oOpasljaX 3HaueHWe [NAHHOTrO II0Ka3aTesisl K KOHLy XpaHeHWsl BO3pacTaeT, UTO BepOsTHO,
CBSI3aHO C IIpPOLleCcCaMy peTporpajaliiy Kpaxmasa U roTepeii ruipoduibHbIX CBONCTB OesIKOB U MonrcaxapuzioB. B obpasijax
2 1 3 oTMeueHbI H0j1ee BBICOKME 3HaYeHUs JJAHHOTO TI0Ka3aTesisi, UTO KOppeJMpyeT C pe3y/bTaTaMy [eryCTaliOHHOM OLIeHKHY,
OHH XapaKTepu30BalkCh Hosiee MATKOW CTPYKTYPOH, Oojiee yNpyruMy CBOWCTBaMH, 110 CPaBHEHMIO C MOZebHbIM obpastioM 1
Y KOHTPOJIeM, UMEIOLUX IJIOTHYIO CTPYKTYPY Y U3/HUILIHIO KPOLIUBOCTE.

CaMmblii BBICOKWH TOKa3aTesb MPOYHOCTH B Hauaje xpaHeHus (1 cyt. — 58,08 H) ycraHoBneH B obpasie 3. B koHie
XpaHeHUs1 yCTaHOB/IEHO CHUKEHMS [JaHHOrO IloKasaTens A0 26,46 H. Camble BbICOKMe 3HaueHMsl [AHHOIO II0Kas3aress B
TeueHHe BCETO Mepro/ia XpaHeHUs OTMeueHsl B obpasie 2 (47,12-58,62 H). W3 monyueHHBIX JaHHBIX BUJHO, UTO A0baBIeHe
TIIeHUYHOU MYKU B peLielITypy TecTa yBeJnuuBaeT IPOYHOCTb MUH/A/bHBIX KpbIllleuekK B IIPOLiecCe XpaHeHNsI.

WHcTpyMeHTabHBIe METOAbl OLIeHKA TeKCTYPHBIX XapaKTepPUCTHK B HaCToslee BpeMsl aKTUBHO TIPUMEHSIOTCA TIPU
OIMMCaHW¥ HOBBIX BUZOB MHILEBOI NMPOAYKLUU il Pa3/IMYHBIX KaTeropuii morpeduresied, O3BOJIsAs MONYYUTH JOCTOBEPHBIE
[laHHbIe, XapaKTepU3yIoIljie KOHCHUCTEHLUI0 TIPOAYKTa U TIPOBECTH KOPPESLMI0 MeXJy CeHCOPHOW M NPUOOPHOW OL|eHKOM.
OTeueCTBeHHBIMH YU€HBIMH BeAYTCS MCCIeNOBaHUS TI0 HM3yUeHUI0 KOHAWUTepCcKuxX Macc (MyparoBa E.A. [8]), reneii
(HenoBunueix H.B. [10]), B T.u. ¢ nmpuMeHeHHeM HeTPaAWLMIOHHOIO PaCTHUTEbHOTO ChIPbS M MPOAYKTOB Ha ero OcHOBe [4],
[5], [7]. TlonmyueHHBle SKCIlepUMeHTANbHBbIE [aHHBIE TI03BOJISIIOT CHCTEMAaTH3UpOBaTb OaHK CTPYKTYPHO-PEOIOTHUeCKUX
XapaKTEePUCTHK MUIIEBBIX TPOJYKTOB /ijisi pa3paboTKU TEXHOIOTHUECKOr0 000PY/I0BAHUSI U HOBBIX MPOJYKTOB TIUTaHMS.

3aK/II0ueHye

VM3 mony4eHHBIX SKCIepPUMEHTaNbHBIX [AHHBIX BUJIHO, YTO Ha TEKCTYpHble XapaKTepUCTUKU KOHJUTePCKUX W3fenui
TeyeHbsl MaKapOH OKa3bIBAIOT B/IMSIHME TPHUPOZAa M CBOMCTBA pelLieNTypHbIX KOMIIOHEHTOB HCIO/Ib3yeMbIX BH/IOB MYKHU U KX
cMeceit.

YcTaHOB/IEHO, YTO YaCcTHMYHas 3aMeHa MUH/AIbHOM MYKHM B peLielType MakOpOHaXa Ha CMeChb M3 Kylaka MIIeHUYHOU
MYKH{ U ’KMbIXa TUTPOBOTO Opexa IM03BOJ/IsIeT Y/IyUIINTh TEeKCTYPHbIE XapaKTepUCTUKNA KOHAUTEPCKUX W3flevi B rporjecce Hx
XOJIOOWIBHOTO  XpaHeHWs, 4YTO II03BOJIsIeT TIPOTHO3MPYEMO BBIyCKAaThb KOHJUTEPCKUE HU3[eMusi C  BBICOKUMU
OpraHoJIeNTHYeCKUMHU XapaKTepUCTUKaMU.

Takum o6pasoM, OTMeueHa IIepPCHEKTUBHOCTb HCIIO/NB30BaHUS BTOPHUHBIX ChIPbEBBIX DPECYPCOB HeTpPaJULMOHHOIO
pacTUTE/IBHOTO ChIPbsl OTEUeCTBEHHOIO IPOM3BOJCTBA [yIsl MPOU3BOJCTBA KOHJUTEPCKUX H3ZeNMUi C [JOCTYIHOM 1}eHOBOU
TOJIUTUKOM JI/Is Pa3/IMUHBIX KaTeropuii moTpeburesei.
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