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AnoTtauis. JIoCHiKEHO TOKa3HUKKM OE3MEYHOCTI MIBHII-
KO3aMOPOXKEHUX COKIB i3 M’SKOTTIO: BMiCT TOKCHYHHX €JIEMEH-
TiB, PaJiOHYKJIi/IiB, HITPaTiB, TOKa3HUKH MiKpOOiOIOTi4HOI cTa-
GiIBHOCTI HPOTATOM TPUBAIOTO HU3BKOTEMIIEpAaTypHOTo 30epi-
raHHsA. 3a pe3ynbTaTaMH JOCIIIKEHb MiATBEP/KEHO ITO3HTUB-
HUi{ BIUIB MIBUJIKOTO 3aMOPOKYBaHHS HAa MiKpoOioIoriuHi mo-
Ka3HUKHM Ta BiICYTHICTh BIUIMBY Ha BMICT TOKCUYHHX €IEMEHTIB
1 HITpaTiB.

KurouoBi ciioBa: GesneyHicTb, MIBHAKO3aMOPOXKEHI CO-
ki 3 M’sikorTi0, BIKIT, MA®AHM, 1uticeHesi rpudu, Ipixpki,
TOKCHYHI eJIEMEHTH, HITPAaTH, Pa{iOHYKIIiJIH.

Aunnorauus. HccienoBanbl mokasaresin 0e30MaCHOCTH
OBICTPO3aMOPOKEHHBIX COKOB C MSKOTBIO: COAEPIKAHUE TOKCH-
YHBIX 3JIEMEHTOB, PAJMOHYKIIHIOB, HUTPATOB, OKA3aTEIN MUK-
POOHONIOTHYECKON CTaOMIIBHOCTH B TEUCHHH JUTUTEIBHOTO HH3-
KOTEMIIepaTypHOTO XpaHeHus. 110 pe3yiabTaTaM HCCIeTOBaHUH
TIOATBEPKACHO ITOJIOKUTEIBbHOC BIUSIHHUC 6BICTPOFO 3aMOpaXu-
BaHUWs HA MHKpO6HOJ’[OFI’I‘ICCKHC TIOKa3aTe/In U OTCYTCTBHE BIIH-
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Table 1- Content of admixtures in experimental samples of juices

Content of admixtures, g/100 g

ascorbic acid

Juice xanthan gum white sugar due to SSTU 4623:2006
Apple-carrot-celery 0,040
Apple-beetroot 0,050 3,0
Melon 0,025
Watermelon 0,020 5,0

0,005

Notes: SSTU — State Standard of Ukraine.

Table 2 — Microbiological indicators of juices with pulp

p=>095;n=5

SHUS HA COACP!KAHUE TOKCUYHBIX DJIEMEHTOB U HUTPATOB.
KioueBble TepMHUHBI: 0€30MaCHOCTB, OBICTPO3aMOPO-

JKeHHble cokU ¢ MsAKOTbIO, BI'KII, MA®AHM, 1iecHeBble Ipu-

GBI, JPOOKU, TOKCHYHBIC SJIEMEHTBI, HUTPATHI, PJIHOHYKIIHIBI.

19 Kioto Street, Kyiv, Ukraine, 02156

Introduction

Safety of food products, as the main quality in-
dex, assumes absence of toxic, cancerogenic,
mutafacient and other negative influence on human’s
organism while consumption in conventional amounts.
It is provided by measurement and observance of regu-
lated concentration grade of contaminants of chemical
and biological nature, and also of natural toxic sub-
stances, which are true to type for these products and
are dangerous for health [1].

Problem definition

Fresh fruits and vegetables are known as essen-
tial and indispensable source of biologically and physi-
ologically active substances. However, during the cul-
tivation plant raw materials collect contaminants of
chemical nature, because of more intensive farming
techniques and environmental disasters. At the same
time, during storage fresh fruits and vegetables can be
exposed to bacteriological damage, what causes quanti-
tative and qualitative losses and accumulation of
mycotoxins.

Literature review

Researches of A.A. Dubinina [2],
N.Y. Orlova [3], P.K. Ponomariov, I.V. Syrokhman [4]
El Gizawy S.A,, Daw Z.Y. Said AMB/[5],
Sapers G.M., Miller R.L., Mattrazzo A.M 6], Ewa
Hajduk,  Krzysztof  Surdowka[7], M. Houska,
J. Strohalm, J. Totusek [8] are devoted to foodstuffs
safety examinations, particularly to fresh and processed
fruits and vegetables. Special aspects of contaminant
accumulation by different types and parts of fruits and
vegetables were discovered, and practicability of using
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of various preparative treatment methods in manufac-
turing of safe fruit and vegetable products was proved.

Quick-frozen fruit and vegetable products have
stable demand among Ukrainian people. This is due to
its high organoleptic qualities, stable chemical compo-
sition, particularly, high preservation ability for vita-
mins, mineral elements, and absence of synthetic nutri-
ent additives in it. But at the same time, high-
temperature processing is not used during manufactur-
ing of the vast number of frozen fruits and vegetables.
The main aim of high-temperature processing is to
reduce the microbiological contaminant and to slow
down the enzymatic processes. That is why it is neces-
sary to concentrate attention on safety of frozen fruit
and vegetable products.

The influence of rapid freezing on safety juices
with pulpBASIC PART

Goal of research is to study the safety of quick-
frozen juices with pulp.

Methods and materials. Objects of research —
quick-frozen juices with pulp received from variety of
melon Amal, watermelon Khersonskyi, apples Golden
Delicious, carrot Canada, celery Giant, and beetroot
Bordeaux.

To increase consumption value, improve organ-
oleptic qualities, to stabilize color and consistency of
quick-frozen juices we proposed to blend apple, carrot
and celery juices in a ratio of 60, 30 and 10 %, apple
and beetroot juice - 80 and 20 % accordingly [9] and to
add solutions of natural polysaccharide xanthan gum
and ascorbic acid. Content of admixtures in experi-
mental samples of juices are represented in Table 1.

3(28)%2014

. Storage term. Microbiological indicators, CFO / 1 gram
Juice Sample Stage of research mgnths qMAFAnM mold fungi yeasts
Before freezing — 1,2X107 6,0X10" 4,2X10"
0 2,3X10 2,0X10’ 2,2X10’
c 3 1,7X10° 1,6 X10" 1,5X10"
After freezing 6 1,5X10
9 T6X10 was not deter- | was not deter-
g W) 1’8 <10 mined mined
g Before freezing — 1,3X10" 6,2X10" 4,4%X10"
0 2,4X10 2,4X10" 2,0X10’
E 3 1,4X10 1,5X10" 2,0X10"
After freezing 6 1,2X10°
9 12%10 was not deter- | was not deter-
3 1’3 <10 mined mined
Before freezing - 1,0x10" 52X%10" 4,6X10"
0 1,2X107 1,4X10" 1,4X10"
C 3 7,6X10° 0,8X10" 1,0X10"
g After freezing g g’?& }8 was not deter- | was not deter-
Tga W 53X10 mined mined
3 Before freezing — 1,0X10" 5,5X10" 4,8X10"
§ 0 1,5%107 1,8X10" 1,3X10"
E 3 6,4X10 1,2X10" 0,6X10"
After freezing 6 5,8X10’°
9 57%10 was not deter- | was not deter-
W 5’9 <10 mined mined
Before freezing — 1,3X10" 5,0x10" 52X%10"
0 2,5X10° 1,1X10" 1,8X10"
2 C 3 2,0X10 0,6 X107 1,2X10"
- After freezing 6 1,8X10
8 9 T8X10° was not deter- | was not deter-
s W 1’9 <10 mined mined
§ Before freezing — 1,6 X10" 5,4%10" 5,5X10"
5 0 2,8X10 1,5X10" 1,6 X10"
& E 3 1,5X10 0,9%X10" 0,9%X10"
< After freezing 6 1,5X10
9 T7X10 was not deter- | was not deter-
W 1’9 <10 mined mined
Before freezing — 1,5X10" 5,.9%10" 4,7X10"
0 2,1X10 1,9X10" 1,3X10"
C 3 1,6 X10 1,4X10" 0,6 X107
3 After freezing 6 1,5X10°
< 9 T8X10° was not deter- | was not deter-
3 2 19X10 mined mined
7 Before freezing = 2,0X10" 63%10" 5,0%10"
—& 0 2,4X10 2,1X10’ 1,1X10"
< E 3 1,3X10° 1,1X10" 0,5X10"
After freezing 6 1,5X10
9 T6X10 was not deter- | was not deter-
W) 1’8 <10 mined mined
Notes: 0* — fresh-frozen.
CFO - colony-forming organisms
XapuoBa HayKa i TEXHOJIOTist 59 3(28)*2014




TexHonoeis i 6e3neka npodyKmie xap4yeaHHA

Juices without admixtures were used as control
samples.

Content of nitrates in experimental (E) and con-
trol (C) samples of juices was determined by
photocolorimetric method of K. N. Pochynok [10,
page 96]; content of radioactive nuclides — by spectro-
metric method [2]; content of toxic elements — by spec-
trometric method of flameless atomic absorption [11-
16]; indicators of microbiological safety (coliform bac-
teria, QMAFAnM, pathogenic microorganisms, mold
fungi, yeasts)— according to conventional meth-
ods [17-20]. Samples were examined before freezing
and during 12 months storage at the temperature minus
(20+2) °C at intervals of 3 months.

Results of research. The results of studies of
microbiological indicators of experimental and control
samples are shown in Table 2. Coliform bacteria and
pathogenic microorganisms, including Salmonella,
were not found.

Data in Table 2 confirm microbiological safety
of experimental and control samples. Not significant
differences in experimental samples are caused by
presence of admixtures. It was discovered that the
freezing process is a determining factor for reducing
the number of mold fungi and yeasts, which are non-
persistent to low temperatures. During freezing and
next low-temperature storage qMAFAnM gets re-
duced, and only after 3, 6 months of storage it starts to
grow slightly. This fact can be connected with devel-
opment of psychrophiles, which are able to grow in
temperatures ranging from plus (25 — 30) °C to minus
(5 10) °C and to adapt to low temperatures. Signifi-
cant difference between experimental and control sam-
ples of juices was not ascertained.

Radioactive nuclides "*’Cs i *Sr in the juices
were not detected.

Table 3 — Safety indexes of juices with pulp before freezing

p>095;n=5

Juice Sample Toxic elements, mg/kg Nitrates,
Pb Cd Hg Cu Zn As mg/kg

Melon C 0,1 wnd wnd 1,5 1,6 wnd 11
E 0,1 wnd | wnd 1,5 1,6 wnd 11
Water-melon C 0,2 wnd wnd 1,4 1,8 wnd 17
E 0,2 wnd wnd 1,4 1,8 wnd 17
Apple-carrot-cele C 0,1 wnd | wnd 1,2 1,7 wnd 45
PP vy E 01 | wnd | wnd | 12 1,7 | wnd 45
Apple-beetroot C 0,1 wnd wnd 1,6 2,1 wnd 33
E 0,1 wnd | wnd 1,6 2,1 wnd 33

Notes: wnd — was not determined

Table 3 shows the results of determination of
toxic elements and nitrates.

The level of nitrate contamination for the con-
trol and experimental samples of juice before and after
freezing was not changed, and it proves that low tem-
peratures had no influence on their content in juices.
However, it is slightly higher for apple-carrot-celery
and apple-beetroot juices comparing with melon and
watermelon juices. This fact can be explained with
structural features of roots of beet, carrot and celery
and differences in the ability to collect nitrates.

Toxic elements, such as cadmium, mercury and
arsenic were not detected. The levels of lead, cuprum
and zinc were within the limits of the permissible con-
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centrations [21] and correlated with researching results
of foreign authors [22-23]. Freezing and low Table 3.-
temperature storage had no influence on changes in
content of toxic elements.

Concl

The results of researches confirm the safety of
quick-frozen juices with pulp and absence of influence
of quick-freezing on contents of toxic elements and
nitrates. Regarding to indexes of microbiological safe-
ty, usage of high quality raw materials and compliance
with sanitary standards of manufacturing ensure mi-
crobiological safety of frozen juices.
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