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AHHOTaN M.

Beseoenue. 11noapl MMMOBHUKA OOTaThl MAaKpPO- 1 MUKPOHYTPHEHTAMHU, HO BBICOKHE TEMIEPATYpPhl CYIIKM Pa3pylIaloT OOIbIINHCTBO
TIOJIE3HBIX BEIIECTB. Y MEHBIIUTH BPEMsI CYIIKU M CHU3UThH TEMIIEPATYPHBII PeXXUM BO3MOKHO 32 CUET IPUMEHECHUS yIbTPa3BYKOBBIX
TEXHOJIOTHH, MOJIOKUTEIILHO 3aPEKOMEHIOBABIINX Ce0sl B PAa3IMUHBIX OTPACiIAX MUIIEBOH MPOMbINUIEHHOCTH. Llenbio uccenoBanus
SBJIANOCH YMEHBIIIEHHE TMOTEPH BUTAMHUHOB 33 CUET NMPUMEHEHUs yIbTPa3BYKOBBIX TEXHOJOIHUH, a TaKXkKe YIyUIIUTh Ka4eCTBEHHBIE
TIOKA3aTeN! BEICYIICHHOTO MPOJIYKTA.

Obvexmuvl u memoowvt ucciedosanus. OOBEKTOM HCCIISIOBAHMS SIBISIETCS INUIOBHUK BHAA Rosa canina, cOOpaHHBI Ha fore
Kazaxcrana. JlaHHBII TOIBHMJ INUMOBHUKA XapaKTEPH3yeTCsl MalbIM cojepkaHueM BuTaMHHA C, TeM HE MEHee 3TO CaMblil
pacIpoCTpaHeHHBIH KycTapHUK B PoccHm M CTpaHax COIpPYXeCTBa HE3aBHCHUMBIX IoCyAapcTB. [locie BBICYHIIMBAHMS HCXOJHOTO
CBIPBSI 110 CTAaHIAPTHBIM METOAMKAM OBLT IPOBEJICH OPraHOJICIITHYECKUH aHAIN3 MPOIyKTa, 00pabOTaHHOTO B IOJIE YJIbTpa3ByKa U
0e3 Hero. brla u3MepeHa BIaXXKHOCTh KOHEYHOTO MTPOIYKTa U ONpeesiCHO coepxkanue ButamuHa C B 000ux oOpasmax.
Pesynemamer u ux obcyscoenue. CymKy IUIOJOB HMIMIOBHUKA OCYIIECTBISIM B MApOKOHBEKTOMAaTe C BCTPOEHHBIM I'€HEPATOPOM
yIBTPa3BYKOBBIX BOJH. BBUIM TNOZOOpaHbI ONTHMalbHBIC IApaMeTphl Mpoliecca CYIIKH C NPUMEHEHHEM YJIBTPa3ByKOBOTO
BO3JICHCTBHUS: YaCTOTa yJIbTPA3BYKOBbIX KojeOanuii — 22 k', Bpemst 00paboTKu ChIporo nmpoaykra — 2,5 daca, TeMneparypa B Kamepe
nmapoKoHBeKTOMara coctaBmia +56 °C. INomydeHHBIH MpoayKT cooTBeTcTBYeT TpeboBanmsM ['OCTa. [loarBepkaeHa rumoreza 00
yIy4IIEeHHN KadeCTBEHHBIX ITOKa3zaTelell u coxpaHeHuH BUTaMMHAa C B ChIpbE IIPU HCIOJIL30BAHWH YJIBTPA3BYKOBOIM 00paboOTKH B
HpoLecce CYIIKH.

Bvi600wi. Y anenne Biard U3 IUIOJOB MIMTIOBHUKA C HAJOXKCHHWEM TIOJSI YIbTpa3ByKa MO3BOJIAET CO3AaTh pecypcocOeperaronryio
TEXHOJIOTHIO, HMEIOITYI0 SJKOHOMIUECKOE ¥ COIIMAILHO BaKHOE Ha3HAUCHUE.

KuroueBble ciioBa. AKycTHKa, KoJleOaHHs, pO3OIBETHBIC TUIOBI, BATAMHHBL, CHIphE, MEAUINHA, KOHAUTEPCKAs MPOMBIIUICHHOCTD,
Ka4eCcTBO
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Abstract.

Introduction. Rose hips are rich in macro- and micronutrients. Unfortunately, heat treatment destroys most nutrients. Ultrasonic
technologies make it possible to reduce the drying time and lower the temperature regime. The research objective was to adjust
ultrasound technology to rose hip production in order to reduce the loss of vitamins and improve the quality indicators of the dried
product.

Study objects and methods. The research featured rose hips of the Rosa canina species collected in the south of Kazakhstan. This
subspecies of wild rose is poor in vitamin C. Nevertheless, this shrub is extremely common in Russia and other countries of the
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Commonwealth of Independent States. The raw material was dried according to standard methods. One group of samples was treated
with ultrasound, while the other served as control. Both groups underwent a sensory evaluation and were tested for moisture and

vitamin C.

Results and discussion. The rose hips were dried in a combination steam oven with a built-in ultrasonic wave generator. The research
revealed the following optimal parameters of the ultrasound drying process: frequency of ultrasonic vibrations — 22 kHz, processing
time — 2.5 h, temperature in the combination steam oven — +56°C, initial moisture content — 30%. The resulting product met the
requirements of State Standard. The loss of moisture was 57%. According to State Standard 1994-93, the initial moisture content
should be 15% or less. Time decreased from 360 min to 160 min, and the initial moisture was 13%. The experiment confirmed the
initial hypothesis that ultrasonic treatment improves the drying process by improving quality indicators and preserving vitamin C in

raw materials using.

Conclusion. Ultrasound treatment during moisture removal from rose hips provides a resource-saving technology that fulfills an

economically and socially important function.

Keywords. Acoustics, vibrations, Rosaceae fruits, vitamins, raw materials, medicine, confectionery industry, quality
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Beenenne

CerozHa B KaXJI0W amnTeke MOXHO HAWTH CyIICHBIE
IUTOJbI IIMMOBHUKA Kak B HM3MEIBYCHHOM BHJE, TaK
n uensle srofpl. IIMMOBHMK Kak JeKapcTBEHHOE
CPEICTBO OYCHB TMOMYJISIPEH, OCOOCHHO Cpeny IoICH
MTO’KMIIOTO BO3pAcTa, 32 CYET CBOMX MHOTOYHCIICHHBIX
TOJIE3HBIX CBOWCTB M HHU3KOM II€Hbl B CpPAaBHEHUU C
JoporoctosmuMu  npenapatamu  [1, 2], [IunoBHuk
SIBISIETCSL SIPKUM TIPEICTAaBUTENIEM PACTeHHUS, KOTOPOE
COIepkHUT B cebe OOoNbIIOe KONMYECTBO BUTAMUHOB,
B uactHoctm BuTamuHa C [3]. DTo nmemaer ero
HE3aMCHUMBIM TIOMOITHUKOM B OOppO€ C BUPYCHBIMH
3a00JIEBAaHUSIMH.

Jns  npuMeHeHMsT IIMIOBHUKA B Pa3iIMYHBIX
OTpacIsiX THIIEBOH M MEIUIIUHCKONW MPOMBIIIIIEHHOCTEH
HCTIOJIB3YIOT TEIUIOBYIO 00paboTKy. OmHAKO B Iporiecce
TepsieTCs YacTh BHTAMUHOB, B YacTHOCTH BUTaMuHa C [5].
Hepequb BUTAMHUHOB, coacpKauxcs B saroaax
LIMIIOBHUKA, TIPEJICTaBJIeH B Tabuuie 1.

[Tmoxpl IMMITOBHUKA TaKKe IIUPOKO HCIIOJIB3YIOT
JUIE  BATAMHHHW3AIMA  PA3IWYHBIX  KYJIWHAPHBIX W
KOHIUTEPCKUX u3Aenui. M3 HUX roTOBAT MIOpe, NacTy,
MOBHUIO, MapMelnaa, KOH(ETbI, KOMIIOT, KHCEIIH,
MOpPC MU KBac. HHOHI)I IOUITIOBHUKA TMPUMCEHAIOTCA IIpU
MIPOM3BO/ICTBE MHUBHBIX HANUTKOB, XJIe0a U3 MIICHUYHON
MyKH, a TaKKe MSICOPACTHTEIBHBIX TMAIITETOB IS

Ta6muua 1. Cogepxanue ButaMuaoB Ha 100 rpamMm
munoBHuKa ceMelicrea « Cobauniiy

Table 1. Content of vitamins per 100 grams of Rosa canina

Burtamunst Copepxanue, Mr

C 650,000

A 434,000

E 5,840

B, 3,000

PP 1,300

B 0,800

B, 0,166

B, <1

80

NPUAAHAS WM JOMOJHHUTENBHBIX  (DYHKIIMOHAIBHBIX
cBOMCTB [6-9].

[[Tupokoe mpuMeHEHHE B MUIIEBOW OHOTEXHOJOTHUH
BO BCEM MHpE TOIYYWIH COHOXUMHYECKHE TEXHOJIO-
THH, T. €. MpeoOpa3oBaHME SHEPTHH YNPYTHX Kojeba-
HUN  yJIbTPa3BYKOBOHM  4acTOThl. IlepcrneKkTUBHBIMU
HampaBJICHUSIMA B OOJIaCTH CO3IIaHUsI pecypcocoepe-
TaloIMX TEXHOJOTMH B CYIIKE PACTUTEIBHOTO CBHIPHA
SIBIIIIOTCSL  MH(paKpacHas Cymika ¥ CyIIka B II0JIC
JICHCTBUSA YIBTPa3ByKa. AHATU3UPYS TPYAbl POCCUHCKUX
1 3apyOeKHBIX YYCHBIX B JaHHOH 00JacTH, aBTOpamMu
CTaTbu OBUIO PEIICHO HCIONb30BaTh YIBTPAa3BYK I
JOCTUIKCHUA LCTIN UCCIICIOBAaHUA, 4 UMCHHO YMCHBIIICHUEC
MOTEPU BUTAMHUHOB 3a CUET NPHUMCHCHHUSA COBPEMCEHHBIX
YIABTPa3BYKOBBIX TeXHOHOFHﬁ, IIO3BOJIAKOIIUX CHU3UTH
TEMIIEPATYPHBI PEXUM U COKPAaTUTb BpeMs CYIUKH,

a TakkKe YIY4YIIMTh KAdyeCTBEHHbIE  IOKa3aTelH
BBICYIIEHHOTO NpoaykTa [4, 11, 13-20].
VYnpTpasByk — 3TO pacHpOCTPaHSIOLIEECs] BOJIHO-

00pazHo KosiebaTesIbHOE JIBHIKEHUE, KOTOPOE COBEPIIAIOT
YacTHLBI cpelibl. IMEHHO 3TH KosieOaHMsl U MO3BOJISIOT
TEIJIOMY BO3JyXy HaMHOro ObICTpee paspylarb
[OTPaHUYHBIM CIOM U IPOHUKATH K LEHTPY SrOAbL,
obecrieunBas PaBHOMEpPHBIH INPOrPEeB M PaBHOMEPHOE
ynanenue Biard [10]. DddexkTHBHOCT YIbTPa3ByKOBOU
CYIIKH CBSI3aHa C YCKOPEHHEM MPOIECCOB TEII000MeHa
B yubTpa3zBykoBoM mnosie [12]. Ilpu sToM Marepuan
BBICYIIMBAETCS U HCHBITHIBAET CO CTOPOHBI Ta30BOM
cpeasl BO3AEHCTBHE YJIBTPa3BYKOBOI'O MOJS C YPOBHEM
UHTEHCUBHOCTH 710 145 1b.

CunbHOe  BIUSHME  aKyCTUYECKMX  BOJH  Ha
HEePBBIX CTAAMUAX CYIIKH CBSI3aHO C OTHOCUTENIBHO
MaJoil TONIMHONW mnorpaHu4yHoro ciuosd. CpaBHeHHE
YIBTPa3BYKOBOM CYIIKM C KOHBEKTHBHBIM CIIOCOOOM
(mocTosiHHBIM ~ 00AyB ~ TMOBEPXHOCTH  Marepuaia)
MOKAa3bIBAET, UTO Jaike, KOTAAa CKOPOCTh aKyCTHUECKUX
MOTOKOB CPaBHMMa CO CKOPOCTBIO MOCTOSIHHOTO IOTOKa
BO3AyXa IpU OXJIAXKICHUHU, YJIbTPa3ByKoBas CyllKa
MPOUCXOJIUT 3HAYUTEIBHO OBICTpEe, YYHTHIBAs, 4YTO
TOJIIMHA IOTPAaHUYHOIO CJIOA Il aKyCTUYECKUX
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Pucynoxk 1. ITapokOHBEKTOMAT C yJIbTPa3ByKOBBIM ammapaToM

Figure 1. Combination steam oven with a built-in ultrasonic wave generator

IIOTOKOB MCHBIIEC, YE€M TOJIIMHA THAPOAWMHAMHUYCCKOI'O
MTOTPAHUYHOTO CIOSI.

Bropas cramus CcymKM — XapakTepH3yeTcs  Kak
Teproj HUCXOMSIIEH CKOPOCTH, a TaKXe MOHMUKEHHOU
BIQXHOCTBIO MaTepuana M CIa0bIM  BBIAEICHHEM
KHUJIKOCTH M3HYTPU. B CBSI3M C 3THUM HE BBINOJIHSETCA
MajicHue ee COJAEPXKaHusl Ha IOBEPXHOCTH. BimsHue
aKyCTHYECKNX KOJIeOaHMH CBOAWUTCS K YBEIHMUCHUIO
koapdunmenta auddy3un KUIKOCTH B pPE3yJIbTaTe
€e HarpeBa IpH MOIJIOMIEHUH YJIbTPa3ByKa B Makpo-
Karmtsipax u mopax [10].

O¢ddexkTHBHBIM SABIAETCS NMPHMEHEHHE YIbTpa3ByKa
Ha [I€pBOM CTaJuy, T. €. B IEPUOJ TIOCTOSIHHOM CKOPOCTH
cymku. Ha BTOpoil cTaguu mpolecc CyHIIKH HOCUT
XapakTep IHKJIA: BOJHA BBIOMBAET BIAry, KOTOpas
HaXOJWUTCSl HAa IOBEPXHOCTH IPOAYKTa, 3aTEM Biara,

KOTOpasl OcTajach BHYTPH MaTepHaia, pPaBHOMEPHO
pacnpeienseTcs 1Mo KanuuisipaM 1 MpoLece 3armycKaeTcs
cHoBa. JlaHHBIH Mpollecc MPOUCXOTUT A0 TEX MOp, MOKa
MPOAYKT HE JAOCTHTHET HYXKHON BnaxaocTH. Hambomee
11e7IeCO00pa3HON YIbTpa3ByKOBas CYIIKA SBIAETCS UL
MEJIKOJUCIIEPCHBIX MaTepUajoB, KOTOpPBIE HAXOIATCS
B Tporiecce 00pabOTKM B COCTOSIHUW TOKOS, T. K. NPH
9TOM SIBJIIETCS MajbIM IIOPOrOBOE 3HAYCHHE 3BYKOBOTO
JaBJICHUS W OOecrieYnBaeTCsl paBHOMEpHas oOpaboTka
mpoxaykra [10].

O0BbEeKTBHI M METObI HCCJIEOBAHUS

O0BEKTOM HCCIIEIOBAHUSA SIBIISLIIACH TUTOTBI
munoBHuKa ceMmeiictea «Cobauniiy. [1oaroroBuTENbHBIE
Olepanyy 3aKIIOYaICh B MOWKE W YHAJCHHU BIIATH
C TOBEPXHOCTH PACTUTENBHOTO ChIphs. Cymka Im-

=770

Pucynok 2. Cxema yCTaHOBKH I10 CyIIKE NIMIIOBHMKA B TTAPOKOHBEKTOMATE C HAJIOXKEHHUEM IIOJIS YIIbTPa3ByKa: / — KOMIIpEccop;
2 — OJIOK MOATOTOBKH BO3yxa; 3 — TpyOONpoBOI; 4 — ekapHasi Kamepa HapoOKOHBEKTOMATa; 5 — FeHepaTop yJIbTPa3ByKOBBIX BOJIH;
6 — ceT4yaThlil MOAO0H; 7 — BRICYIIMBAEMOE ChIPbe (IIMMOBHUK); 8 — PETYIATOP TEMIIEPATYPHBIX PEKUMOB;

9 — KHONIKA BKJIIOYEHUSI/BBIKITIOUCHHS

Figure 2. Installation lay-out for ultrasound drying of rose hips in a combination steam oven: / — compressor; 2 — air preparation unit; 3 — pipeline;
4 — baking chamber of the combination steam oven; 5 — generator of ultrasonic waves; 6 — mesh pan; 7 — dried raw materials (rose hips);
8 — temperature controller; 9 — on/off button
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Pucynoxk 3. Ilnoaps! munoBHUKa: (a) cymka 0e3 yIbTpa3ByKa;
(6) cymika ¢ mpUMEHEHHEM YIIbTPa3ByKa

Figure 3. Rose hips: (a) dried without ultrasound;
(b) dried using ultrasound

MOBHUKA IPOBOAMIACH B ITAPOKOHBEKTOMATEe MAapKh
Angelo Po FX6lel co BCTpOSHHBIM YIBTPa3BYKOBBIM
TEXHOJIOTHYECKUM aMIapaToM ISl Ta30BBIX Cpel CepHu
«Conogeity (momenp Y3AI'C-0,3/22-O) [11]. Yacrora

yIBTPa3BYKOBBIX KojeOanmii — 22 kl'm, MomrHOCTH
280 BA. [Ilpouecc ypajgeHuss BJard U3  CbIpbA
OCYILECTBIISICA HAa CETYaTOM IOAJOHE, KOTOPBIH

WCTIOJIh30BAJH JUIs YIy4IIcHUsS KOHBeKImA. Ha pucyHke
1 mpezcTaBiICH BHENIHUI BUJ amiapara ¢ pa3MEIICHHBIM
B HEM I'CHEPATOPOM YIIbTPa3BYKa.

Bo Bpems mpoiecca CYIIKH — OTCICKHUBAIKCH
TEMIICPATYPHbIC W BJIAKHOCTHBIC IOKA3aTCIH ChIPhS.
[Iporece CyIIKM OCYIISCTBISUICS TPU  TEMIEpaType
t = 56 °C, mavyajgbHas Macca IUIOAOB IIUIIOBHUKA
m,_ = 0,7 kr, HauanbHas BIaKXHOCTL W = 30 %.

Ha pucynke 2 mpenacraBicHa cXeMa YCTaHOBKH
CyIIKM TIJIOJOB MIMIIOBHHMKA C HAJOXCHUEM I10JIA
yIbTpa3Byka. Bo BpeMs MpOBEACHHUS 3KCIICPUMCHTA
MPOU3BOANIINCH 3aMEPBI TEMIIEPATYPhI BHICYLINBAEMOIO
ChIpbsl, TEMIIEPATYpPhl U BIAKHOCTH B IIEKAPHOM Kamepe,
YpPOBHA mIiymMa M 4YaCTOTBI HU3JIYUYCHUSA YJIbTPa3BYKOBOI'O
reHepatopa. YpoBeHb Iyma He npesbiman 75 JIb,
yacToTa Koyiebaack B mpenenax 21-22 kI'm.

Pe3yabTaThl U UX 00Cy:KIeHHE

Ilocne cymkm ¢ HallOKEHHEM TIOJIS YJIbTpa3ByKa
o0mrass mMacca miIofoB cokpatmwiack ¢ | xr go 0,4 xr.
ITpouent ycymxku coctaBuit 57 %. BnaxHOCTb MINTOBHU-
ka gomwkHa ObITh He Oomee 15 % (I'OCT 1994-93).
Iocne cymkn ¢ MpUMEHEHHEM BO3AYIIHOTO TE€HEpaTopa
ynbTpa3Byka «CosoBei»  OCTaTOYHOE IPOIEHTHOE
coJiepKaHne Biaru coctaBmiio 13 %.

Ha pucynke 3 mpencraBieHbl 00pasIbl CyIICHOTO
IIMTIOBHUKA C IPUMEHEHHNEM YJIbTPa3ByKa 1 0e3.

[Tmoxpl MIMIIOBHUKA, BBICYIICHHBIE C NPUMEHEHHEM
YJIBTPa3BYKOBOTO TeHepaTopa, HMMEIOT 0ojiee paBHO-
MEpHYIO OKpacKy, 4YeM Te, YTO CYIIMIINCH TOIBKO 3a CYET
KOHBEKIIUH.

Pe3ynbpraThl M3MEpEeHWH BIAXXKHOCTH B Mpolecce
CYIIKM HIMMOBHUKA C NPUMEHEHHEM YJIbTpa3ByKa W 0e3
HET0 MPe/ICTaBIICHBI Ha PUCYHKaX 4 1 5.

Hcxonst w3 pes3ysbTaroB IPOBEICHHBIX — OIBITOB,
MOXKHO CJieJIaTh BBIBOJ, O TOM, 4YTO TIOCIE CYIIKH
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Pucynok 4. I'paduk 3aBHCHMOCTH BIarocoAep KaHns
OT BPEMEHH CYIIKH B TAPOKOHBEKTOMATE
C HaJIOXKEHHUEM MOJIA YIbTpa3ByKa

Figure 4. Effect of drying time in a combination steam oven with
ultrasound on moisture content

TUTOJIOB IIMIIOBHUKA C HAJOXKEHHEM TIOJIsl yJIbTpa3ByKa
B TeueHne 160 MUH, BIarocojep>xaHue sirojl COCTaBIIsIET
13 %. Ilpu cymke Takoro e KOJMYECTBA IIMITOBHUKA
B MApOKOHBEKTOMAaTe Oe3 MpPHUMEHEHHS BO3AYIIHOTO
rereparopa «Comoseit» Tpebyercst okono 360 MuH,
YTOOBI JOCTHYH HEOOXOIMMOTO 1TOKA3aTeNs BIAKHOCTH B
roToBOM mpoxaykre. [Ipu 3TOM 3Hepro3aTpartsl Ha CYIIKY
IUITOBHUKA 0€3 MMPUMEHCHUA YJIbTPa3BYyKa BBIIIC B
2,5 pasza, 4eM II0 TEXHOJOIMH CYLIKH C HaJIOXEHUEM
TIOJIS YIIBTPa3BYKa.

IIpoBenst mabopaTopHBIE HCCIEIOBAHUS COACPKAHUS
BuTamMuHa C B ChIpbe, BBICYIICHHOM 0€3 TpPUMEHEHUs
YJIBTPa3BYKOBOM TEXHOJOTMM M C HaJOXKEHHEM TIOJIs
yIIbTpa3ByKa, IONYYWIA JaHHBIC, IPEICTaBICHHBIC B
Tabnume 2.

Kak BuaHO W3 TaOmuUIBI 2, COICp)KAaHHE BUTAMUHA
C npu cymke ChIpbsi ¢ HAIOKEHUEM II0JISl yJIbTPa3ByKa
— 910 Oomee maaAmias TeMmIepaTypHas o0paboTKa,
MO3BOJISIIOIIASl COXPAHHUTH OOJIbIIE IMOJIE3HBIX BELIECTB
B 00paboTaHHOM ChIpbe. JlaHHAs TEXHOJOTHS IO3BO-
JSCT TIOBBICHTH YPOBEHb cCoOIcpkaHus BUTaMuHa C
B BBICYIIGHHOM TMIPOAYKTE, a 3HAYUT COJCpKaHHE

60 -

0 40 80 120 160 200

T, MuH

240 280 320 360

Pucynok 5. I'paduk 3aBHCHMOCTH BIarocoiep kaHus
OT BPEMEHH CYIIKH B TAPOKOHBEKTOMATE
0e3 MpUMEHEeHNs yIbTPa3ByKa

Figure 5. Effect of drying time in a combination steam oven without
ultrasound on moisture content
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Tabnuua 2. Conep:xanue Butamuna C B o0pasuax MIUIOBHUKA

Table 2. Vitamin C content in rose hip samples

OmnpenensieMbie
MoKa3aTeNn

Pesynbratsl
HCCIICIOBAHMI

H/I na metoapt
HCCIIe/IOBAaHUI

Kox b-19-22921-1-mmumnoBHuk 6e3 00paboTKH yIbTPa3ByKOM

Burtamun C ‘ 424 mr/100 r ‘ M 04-07-2010
Kox b-19-22921-2-mmmnoBHUK ¢ 00pabOTKOH YIETPa3ByKOM
Butamu C | 509 Mr/100r | M 04-07-2010

BUTAaMHHOB, MEPEUNCICHHBIX B Tabimie |, 0 MHEHHIO
aBTOPOB, 6y}1€T HUMCTbD ITOBBINICHHBIC ITOKA3aTCIIN.

AHanu3 Ka4deCcTBEHHBIX  IIOKazaTeled  o0pas3IoB
IIMIOBHUKA MOKa3aJ, 4YTO 3a CYeT MPUMEHCHHUS
yJIbTpa3Byka B IIPOLIECCE CYLIKH yAaeTcs B OoJjblied
CTENICHW COXPAaHUTh IBET U Bkyc mpm
3aBapUBAaHUU OTIMYAETCsI OOJIbIIE HACBHIEHHOCTHIO,
10 CpPaBHEHUIO C UIIMIOBHUKOM, BBICYIICHHBIM 0e€3
yibTpa3Byka. HomorpaMMa KadecTBEHHBIX MOKa3aTeNeH
MpejicTaBlieHa Ha PUCYHKE 6.

AHann3 KaueCTBEHHBIX MOKa3aTeslell OCyIeCTBISUICS
mo 5 GampHOU mIKajie. [IpuMeHEHHE MIKAIBI TO3BOJIIIIO
MpUBJICYb K OLHCHUBAHHUIO AETYCTATOPOB C HEBBICOKOM
CCHCOPHOM 4yBCTBUTEIBHOCTHIO M HEOOJIBILIUM OITBITOM.

3aliax.

BoiBoabI

[Ipumenenue yibTpazByka IO3BOJISIET YBEIUYUTH
CKOpOCTB TpoIiecca CYIIKH B 2 pa3a, YMEHBIIUTh MOTEPH
BUTaMUHOB Ha 17 %, a 3HAYMUT YyIy4IIUTh KavueCTBO

BEIIIYCKAEMOTO  TPOXYKTAa. YMEHBIICHHE BpPEMCHH
TeMIepaTypHoi  00paOOTKM  TO3BOJISIET  CHHU3HTH
9HEpPro3aTpaThl HAa  MPOM3BOJCTBCHHBIM  MPOIIECC,

CHIDKEHHE YHEPro3aTpar — ce0eCTOMMOCTh BBIITyCKaeMO
NPOIYKLUH.
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Figure 6. Nomographic chart of quality indicators of rose hips dried
with and without ultrasound
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