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BOAOT'OSATPHMYBAABHA S3OATHICTD
3AMOPOXEHHX TOMATIB

Hocnidoceno empamu macu 1 3MiHYy 60710203aAMPUMYBATbHOI 30AMHOCMI 1 IMU
OomaHiuHux copmie momamie ni0 uac 3aMOpPONCYBAHHI MA HUZLKOMEMNEPAMYPHO2O
30epicanns. Jlosedeno, wo 38’A3Y8AHHS GLILHOI 60/02U 68 MOMAMAX 3HAYHO CHPUSE
SHUDICEHHIO 8Mpam Macu npu ix 3amopooicysanni ma 30epieanni. Bcmanoeéneno, wo
HaUMeHWi 6mpamu MAacu ma Hausuuyy 80J10203AMpUMYEAibHY 30amHicmy nicis 6 Micayis
HU3LKOMeMnepamypHoz2o 30epicanns manu momamu copmie Paica ma Pio I panoe Opuzinan.

Knwouoei cnoea: BTpaTH MacH, BOJOT03aTpUMyBajbHA 3[JaTHICTh, 3aMOPOXKY-
BaHHS, HU3bKOTEMIIEpaTypHe 30epiraHHs, TOMaTH.

Opnosa H., benunckaa C., Kameneea H. Bnazoyoepiicusaiowas cnocodonocmo
3amMopodicenbix momamos. Hccnedosanvl nomepu Maccbl U UMEHEHUe 61a2oy0epiicu-
earoweli CnocoOHOCMU MOMAamMo8 60 PeMsi 3aMOPAICUSAHUS U HUSKOMEMNEPAMYPHO20
xpanenusa. J{oxkasamo, umo ceA3vbi6anue cGOOOOHOU 61a2i 8 MOMAmax CywecmeeHHo
CnOCOOCMBYem CHUINCEHUIO NOMEPL MACCHl NPU UX 3AMOPANCUSAHUY U XpAHeHUU. Ycema-
HOGIEHO, YMO HAUMEHbUUE NOMEPU MACCHL U GbICOKYIO 61A20)0epICUBAIOUYIO CHOCOD-
Hocmb nocie 6 mecsayed HUSKOMEMNEpamypHo20 XPAHEHUs UMenu copma momamos
Pauca u Puo I'panoe Opueunan.

Knwuesvie cnosa: IMOTEpH MACChI, BJIaroyAacpKuBaronias CHOCO6HOCTB, 3aMoO-
pPa’XUBaHNUC, HU3KOTCMIICPATYPHOC XPaHCHUC, TOMATHI.

IMocranoBka mpodJeMu. 3pocTanHsi 00CATiB BUPOOHUIITBA IIBHIKO-
3aMOpOKEHUX IUIOJJOOBOYEBUX MPOAYKTIB B YKpaiHi 3 25 mo 31 THc. T
y 2014-2015 pp. 1 mo3uTHBHA IWHAMIKA iX IMIOPTY CBiIYaTh MPO CTAJICTh
MOMHUTY Ta MEpPCINEKTUBHICTh PO3BUTKY B YKpaiHI XOJIOAWIBHOI Talys3i
KoHcepBHOI mpomucioBocTi [1]. Crpusie 11boMy ¥ MOXKIIUBICTH BHUKOPHUC-
TaHHSI TIBUJKO3aMOPOKEHUX IUJIOMIB 1 OBOYIB /Jii BHUPOOHMIITBA IHIIHUX
BU/IIB KOHCEPBOBAHUX IJI0JI00BOYEBUX MPOIYKTIB.

© Hamania Opaosa, Ceimaana beaincvka, Hamanisa Kamexesa, 2016
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[Ipote cinif BpaxoByBaTH, 1110 HU3bKOTEMIIEPATYPHE KOHCEPBYBaHHS
notpeOye TakoX BEJIMKHUX BHUTpaT Ha 3a0e3neueHHs Oe3nepepBHOro
XOJIOJWJIBHOTO JIAHIIOra (MOTMepeHe OXOJOHKEeHHs 310paHux (PYKTIB 1
OBOYIB —> TpPAHCIOPTYBAHHSI —> 3aMOPOXKYBaHHS — 30epiraHHs —
TPAHCIIOPTYBaHHS — peajizailis) HeoOX1THUM YCTaTKyBaHHSIM.

[TpoGnemi crabimizarii SKOCTI 3aMOPOKEHOI IJI0JI00BOYEBOI MPO-
IOYKIi TPUCBSAYCHO IOCHTIDKEHHS BITYM3HSAHUX 1 3apyOLKHHUX HAYKOBIIIB:
B. 1. IBanuenka [2], B. Slamaunka [3], H. Ocoxinoi [4], H. 3aropko [5],
P. [TaBmrok [6], B. XKykosoi [7], O.I'puropenko [8], I'. Epmomninoi [9],
T. Arefikinoi [10], I. Koporkoro [11], J.Rickmann, D.Barret [12],
D. Favell [13], O. Fennema [14] 1a iH.

Jloci BBaxkasu, 10 B 3aMOPOKEHHUX TUIOA00BOYEBHX MPOAYKTAX MpPHU
Temriepatypi 36epiranHs Hmwkde MiHyc 24°C He BiOyBaeThCS >KOIHHX
3miH. OJTHaK OCTaHHI Pe3yJIbTaTU HAYKOBUX JOCIIPKEHb CIIPOCTOBYIOTH 1€
NPUITYLIECHHS, 1 CBiAYaTh, IO 3MIHU B IIBHJKO3aMOPOKEHHUX OBOUYEBHX
1 pYKTOBUX MPOJyKTaX Bi0OYBAIOTHCS HABITH MPHU 3HAYHO HIKUUX TEMIIE-
parypax ix 30epiraHss, 110 OB’ A3aHO 3 SIBUILEM pekpucTanizauii [3; 4; 10].

Came TOMY [OCHIJKEHHS TNPUPOJHUX BTpaT, SIKI BIIOYBAaIOThCS
B POCJIMHHIN CHUPOBHUHI TiJl YaC 3aMOPOXKYBaHHS Ta XOJIOJUJIBHOTO 30epi-
TaHHS 3 METOIO 1X MiHIMI3allli, € aKTyaJIbHUM.

OpHi€ro 13 BaXIUBUX (I3MYHUX 3MiH, 10 BiAOYBAaIOTBHCS M Yac
3aMOpO’KYBaHHS, € 3MiHA MacH, sIKa 3yMOBJIEHA BUIapOBYBAaHHSM BOJIOTH 3
HOBEpXHI MPOAYKTY. BTpaTa Macu nmpoxoauTh sIK MiJ 4ac caMoOro Mpouecy
3aMOpOKyBaHHS, TaKk 1 MpH TpUBAIOMY 30epiranHi, Mae HE JHIIe
€KOHOMIYHHMI acleKT, a W BIUIMBA€ Ha SAKICTh 3aMOPOKEHOTO TPOIYKTY.
3B’s13yBaHHs BUIBHOI BOJIOTH, BMICT SIKOi B CBIKUX IUIOJAX Y CEpEeIHbOMY
CTaHOBUTHh 75—85 %, MOXe€ CHpUATH 3HUKEHHIO BTpaT Macu Ipu ix
3aMOpO’KyBaHHI Ta 30epiraHHi.

Mema pobomu — IOCTIDKEHHS MPUJIATHOCTI PI3HUX OOTaHIYHUX
COPTIB TOMATIB JI0 3aMOPOXYBaHHS 3a KOMIUIEKCOM OpPraHOJENTUYHHX
NOKa3HUKIB, BTPAT MacH Ta BOJIOTa3aTPUMYBAIbHOIO 3[aTHICTIO.

Marepianu ta meroau. OO’€KTH JOCHIKEHHS — paillOHOBaHI
B YKpaiHi coptu TomatiB Ickopka, Paica, Pio I panoe Opueinan, I'onoa ta
@nopa [15].

TomaTtu micns iHCTIEKTyBaHHS, MUTTS Ta OOCYIIYBaHHS yIAaKOBAaHO
B MOJTIETUJICHOB] TIAKETH 3 TEPMETUYHOIO 3acTiOKOI0 Macor HeTTo Bix 200
10 400 r. 3amopoxyBaHHs BiOyBajocs 3a Temreparypd Minyc 35+2 °C,
30epiranust — minyc 1842 °C. Brparn Macu BHU3HAYEHO 3a PIi3HUIICIO MiX
Macor0 3aMOPOXKEHOTO W PO3MOPOKEHOTO TPOAYKTY, BOJIOT03aTPUMYBATBbHY
3IaTHICTh — 3a KUIBKICTIO BHJUICHOTO COKY IICJISI 3aMOPOKYBaHHS 1 uepes
2 1 6 mic. HU3BKOTEMIIEPATYPHOTO 30epiranHs [16].

PesyabTaTn gociaimxenb. Ha puc. 1. HaBeneHo pe3yabTaT OCTiHKEHHS
BTpaTH MacH 3aMOPOKCHHMX TOMATIB 3aJieKHO BIJl COPTY Ta TPUBAJIOCTI
30epiraHHs.
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Brparu macu , %

1,00

0,50

0,00

Pio I'panoe Tonoa Dnopa
Opucinan
B ITicas 3amopoxxyBaHHS B ITicns 2 mic. 30epiranHs

D ITicas 6 mic. 36epiranHs

Puc. 1. Btpatu Mmacu 3aMOpOKEHUX TOMATIB 3aJI€KHO Bil OOTaHIYHOTO COPTY
Ta TPUBAJIOCTI HU3bKOTEMIIEPATYPHOI0 30€epiraHHs

3HIKEHHS Macd TOMATIB MiJ Yac 3aMOpPOKYBaHHS Ta HHU3bKO-
TEMIIEPATYPHOTO XOJIOAWILHOTO 30€piraHHs 3yMOBJICHO BUMOPOXKYBaHHSIM
BUIBHOI BOJIOTM 3 MOBEpPXHI IUIOAY ¥ CTaHOBWJIO B cepeanboMy 2.4 %.
HaiiBuiii BTpatu Macu BiIMiY€HO B TOMaTax copTiB [ o10a ta @Propa (2.86
12.42 %), naitHmwxk4l — B coprax Paica ta Pio Ipanoe Opucinan (2.18
12.20 %) Binnosinno. [Ipu cmiBcTaBieHHI NaHUX TPUPOJHUX BTPAT Macu
TOMATIB I’ SITH AOCIIKYBaHUX COPTIB BUJIHO, 110 BTpATU MacHu copty Paica
ta Pio Ipanoe Opucinan na 0.14-0.16 % nmwxui. Lle 3ymoBneno Oota-
HIYHUMH OCOOJIMBOCTSIMU COPTIB, 30KpeMa, OUIBII MIITHOIO MIKIPOYKOFO, 110
M1ATBEPIKYETHCS BU3HAYEHOIO CUJIOK0 OTIOPY JI0 MTPOKoJIroBaHHs [17].

OnHUM 13 BOKIIMBHUX KPHUTEPIIB AKOCTI 3aMOPOKEHUX TUIOJIB € TXHSA
KOHCHUCTEHI[ISI B PO3MOPOKEHOMY BHIJSAl. SIK MpaBWiIO, KOHCUCTEHIIIS
TUTOJIIB, 3aMOPOXKEHUX TPAIUIIIHHUM CIOCOOOM, TICIS PO3MOPOKYBAaHHS
CTa€ MEHII MPY>KHOI, CIIOCTEPITAEThCSA CUIIbHE COKOBUIIJICHHS, 11O CBIJI-
YUTh MPO HHU3bKY BOJOr03aTpUMYBAJIbHY 3/JaTHICTh O10KOJOiNIB MIPOTO-
IUTa3MU Ta MiJBUIIECHHS KIJTBKOCTI BUIBHOI BOAM, BHACTIOK YOTO 3HUXKY-
€THCS XapyuoBa IIHHICTh 3aMOPOKEHUX TUTOIB.

JlocmipKeHO 3AaTHICTh TOMAaTIB /0 yTPUMaHHSA BOJIOTH T dYac
3aMOpO>KYBaHHS Ta XOJIOJWJIBHOTO 30€epiraHHs MPOTATOM 6 MIC. 3aJIeKHO BiJl
COPTOBUX OCOOJIMBOCTEH TWIOMIB (mab1. [). 3araibHUi BMICT BOJM B CBIKHX
TOMAaTax BIJIKPUTOrO IPYHTY CTAHOBUTH Yy cepeHboMy Maitxke 93.5 % [18].

HaiiBuioro BoOro3aTpUMyBadbHOO 3[ATHICTIO MICIS 3aMOPOXKY-
BaHHS XapaKTepU3yBaIUCsA TOMATH copTiB Paica Ta Pio I pande Opueinan.
[lin yac HU3BKOTEMIEpaTypHOro 30epiraHHs B YCIX IUIOAAX BIAMIYEHO
3HaYHE 3HIKEHHS BOJIOTO3aTPUMYBAJIbHOI 3JAaTHOCTI, II0 TOB’A3aHO

..... % eeesecesecssscscne
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3 MOPYIICHHSAM MIKPOCTPYKTYpH TKaHUH. OCOOIMBO ISl TEHJICHIIIS MPOsIB-
JSIETHCS TicHs 6 Mic. 30epiraHHsi B ToMarax copTiB Ickopka, I'onoa ta @nopa.
Coptu Paica ta Pio I panoe Opucinan XapakTepu3yBaJIUCs BUILOIO BOJIOTO-
3aTpUMYBAIBHOIO 3AaTHICTIO (y cepeaubomy Ha 2.60 %), 1mo moB’si3aHo 13
COPTOBHMHU OCOOJIUBOCTSIMH TUIOIIB.

Tabnuys 1

3MiHa BOJIOr03aTPpUMYBAJIbLHOI 31aTHOCTI TOMATIB MicJIsl 3aMOPOKYBAHHS
Ta MPOTATOM HU3bKOTEMIIEPATYypPHOro 30epiranus, %

p<0.05;n=5

Bonoro3arpuMyBaibHa 3aTHICTh TOMATIB
iciIs 30epira’Hs, Mic

Boraniunuii copt

TS 3aMOPOYKYBaHHS

gILMATOdI XHUIdORhdVX

ILOOME BEHHAXYIIVOOY

2

6

Icxopxa

96.18+4.81

93.874+4.69

88.43+4.42

Paica

98.40+4.92

96.38+4.82

92.3244.62

Pio I'pande Opueinan

97.78+4.89

96.80+4.84

90.84+4.74

Tonoa

97.15+4.86

93.23+4.66

88.74+4.44

Dnopa

96.77+4.84

93.8644.69

89.80+4.49

[TopymieHHsT MIKPOCTPYKTYpH TKAaHHUH MiJ A1€I0 HU3BKUX BiJl'€MHUX
TEMIIEpaTyp CIpUs€ 3MEHIICHHIO B IJIOJAX KUIBKOCTI 3B’S13aHOI Ta 3011b-
IICHHIO KUIBKOCT1 BIIbHOI BOJIOTH. B pe3yibTaTi 1bOTO 3HMXKYETHCS BO-
JOro3aTpuMyBajbHa 30aTHICTb, 3POCTAIOTh BTPATHU I[IHHOTO KIITUHHOTO
COKY, III0 Ma€ HETaTUBHUI BILTUB Ha OPTaHOJICTITUYHI BIACTHBOCTI.

OrnocepeIKOBaHO CBITYUTH MPO 1€ PO3paxOBaHUM KOe(DIIIEHT KO-
pensii MK BOJIOTO3aTPUMYBAJIBHOIO 3JaTHICTIO Ta OpPraHOJENTUYHUMU
BJIACTUBOCTSIMH TOMATIB, NPEACTABICHUX Yy maba. 2, SKUA CTaHOBUB
y cepeaabomy 0.85. Lle 10BOAUTH MPO ICHYBAHHS TICHOTO MPSMOTO JIHIHHOTO

Tabnuys 2
CepenHsi oprasosienTHYHA OLIHKA TOMATIB 32 5-02/710B010 LIKAJIO0
p<0.05;n=5
Boraniunuii copt
. Pio I'panoe
Icxopka Paica Opuzina Tonoa Dnopa
Jlo 3aMopoKyBaHHSA
4.7240.05 5.00£0.06 |  4.96+0.06 | 4.80+0.05 4.78+0.05
CBiK03aMOpOXKEHI
4.44+0.03 4.69+0.05 |  4.64+0.04 | 4.35+0.03 4.41+0.03
[Ticns 2 mic. 306epirans
4.21%0.02 4.42+40.03 | 4294002 | 4.08+0.01 4.08+0.01
[icyist 6 mic. 30epiranus
3.94+0.01 420+0.02 | 4.11£0.03 | 3.88+0.04 3.84+0.03
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ol JluHaMiKy OpraHOJIENTHYHOI OI[IHKU JOCTIHKYBAaHUX COPTIB TOMATIB
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BoTaniunuii copt

Puc. 2. 3miHa OpraHoNENTUYHOI OIIIHKU 3aMOPOKEHUX TOMATIB
micist 6 mic. 30epiraHHs

HaBeneni maHi cBiuaTh, 110 HAWHIKY1 BTPaTH B 3arajibHIN opraHo-
JIENTUYHINA OIHIIl TMOPIBHSHO 3 IHIIUMHU JOCIHIPKYBAaHUMH COPTaMU Maju
tomaTH copTiB Paica ta Pio I'pande Opuzinan (y cepenabomy 19 %).

BucnoBku. BcraHoBneHo, 1110 OCHOBHUMHU MOKa3HUKAMH CTOCOBHO
NPHUIATHOCTI TOMATIB 70 3aMOPOXYBAaHHsSI € BTpPaTH MacH Ta BOJIOTO-
3aTpUMyBaJbHA 37aTHICTh. HalOinpm mpuaaTHI A0 3aMOpPOXKYBaHHS Ta
NOJAJIBIION0 HU3bKOTEMIIEPATYPHOIO 30€piraHHs BH3HAYEHO TOMATu COPTIB
Paica ta Pio I'panoe Opucinan.
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Orlova N., Belinska S., Kamienieva N. Water retain capacity of frozen tomatoes.

Background. Growth in manufacturing frozen fruit and vegetable products in
Ukraine and the positive import dynamics indicate sustainability of demand and prospects
of development of refrigeration economic sector of canning industry in Ukraine. Research
of natural losses occurring in the plant raw material during freezing and refrigerating
storage in order to minimize it is relevant.

The aim of the study is to establish the feasibility of different botanical varieties
of tomatoes to freezing by complex organoleptic characteristics, mass loss and ability to
retain moisture.

Material and methods. Objects of research are zoned in Ukraine varieties of
tomatoes Iskorka, Raisa, Rio Grande Original, Golda and Flora. Tomatoes were frozen
at a temperature 35+2 °C below freezing, stored at a temperature 18+2 °C below freezing.
The loss of mass was determined by the difference between the mass of frozen and
thawed product, water retain capacity by the amount of squeezed juice after freezing and
after 2 and 6 months of low temperature storage [16].

Results. The highest mass loss was observed in tomato varieties Golda and Flora
(2.86 and 2.42 %), lowest— in the varieties of Raisa and Rio Grande Original respectively
(2.18 and 2.20 %), due to a stronger skin of these varieties, that is confirmed with the
defined power of resistance to puncture [17].

Varieties Raisa and Rio Grande Original are characterized by higher 2.6 % water
retain capacity, due to the varietal characteristics of the fruit.

Violation of tissue microstructure under low below freezing temperatures in the
fruit reduces the amount of bound and increases the amount of free moisture. As a result
water retain capacity reduces, loss of valuable cell sap increases, that has a negative impact
on the organoleptic properties.

Indirectly this is shown by the calculated correlation coefficient between water
retain capacity and organoleptic properties of tomatoes presented in Table 2, that
averaged 0.85.

Reduction of the overall organoleptic score of varieties Raisa and Rio Grande
Original by 19 % turned out to be the lowest compared to other studied varieties.

Conclusion. Tomato varieties Raisa and Rio Grande Original are the most
suitable for freezing as during storage their weight loss was lower than in other samples
and their water retain capacity was the highest.

Keywords: mass loss, water retain capacity, freezing, low temperature storage,
tomatoes.
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