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Nagarieoasy A110» MKI/MI

Puc. 3. I'panyupoBounslii rpaduk pias BIKX-
onpenenenust kpacureas E110

Jlis Hammx pesyJsbTaToB, IPHUBEJICHHBIX HA pH-
cyHke 3:
IOgsxx = 3,3 X SD/Bpoyyx = 3,3
1,17544/21,88814 = 0,18 mKr/™miL.
Pe3yIIBTaTLI OINPEACICHUA W METPOJIOTHICCKHE
XapaKTEepUCTUKHA pa3p360TaHHr>1x MCTOJUK KOJMNYECT-
BEHHOro ompenenenus kpacurens E110 B Hamutke

6e3aJIKOTOIBHOM ~ CHJTBHOTA3MPOBaHHOM  «Opamk»
HpeJIcTaBIeHbI B Ta0M. 1.

JIns cpaBHEHUS JIBYX METOOB NMPHMEHHIIH CTa-
THCTHYECKMI KpuTepuii F-pacmpenenenus, KOTOpBIH
MO3BOJISICT CPABHHBATH BEJIMUYMHBI CTAHJAPTHBIX OTK-
JIOHEHUH ABYX psioB HaOmtoneHuid. J{ns BeluuciIeHus

F Hicmonb3oBanu Gpopmyity kputepus Puiepa:
Fw =S ®
S BIKX

Paccuntannelii  F-kpurepuit mo skcrepuMeH-
TanbHbIM JaHHBIM (F, = 2,76) cpaBHMIM ¢ Tabamy-
HbIM 3HaueHueM (Fi.s, = 5,05). [TomyueHHsle qaHHBIE
YKa3bIBAIOT HA COTJIACOBAHHE PE3YJbTATOB, MOJIYYECH-
HBIX JBYMsl Pa3HbIMH METO/IAMH.

IIpH COMOCTaBICHUH TapaMEeTPOB JIMHEHHOCTH,
npezesioB 0OHAPYKEHHsl, OTHOCHUTENIbHBIX CTaHIapT-
HBIX OTKJIOHGHHH TaK)Xe MOXKHO CHeNaTh BBIBOA 00
YZIOBJICTBOPUTEIIBHOM ~ COTJIACOBAaHMH  PE3YJBTaTOB,
MOJTyYEHHBIX C MOMOIIBIO JBYX pa3HbIX pa3paboTaH-
HBIX METOJIHK.

W3 npuBeeHHBIX JAHHBIX CIEIYET, YTO METO-
nuka BOXKX-onpenenenus kpacurens E110 B Hanutke
«OpaHk» 10 CPaBHEHHIO CO CIEKTpodoTOMETpHei
GoJiee 4yBCTBHUTENbHA, JACT JIYYIIYIO CXOAUMOCTh pe-
3yJIBTAaTOB, B CHIIy XpPOMAaTOrpadpuuecKoro pasieaeHust
KOMITIOHEHTOB CYIIECTBEHHO O0JIce CeIeKTUBHA.

Ta6auna 1 — PesyabTatsl onpenesienus kpacutenst E110 B HanuTke 6e3aK0ro1bHOM
CHIILHOTa3upoBaHHOM «Opan:k» (P=0.95)

CnekrpodoromMeTpuueckas METOANKA BOXX meronuka
. MeTtponorudeckue Haiineno, Mertpororudeckue
Haiineno, Mxr/min
XapaKTePUCTHKH MKI/MJI XapaKTepUCTUKU

8,67 X = 8,72 * 8,61 X = 8,65

8,79 S =0,0407 ** 8,65 S =0,0245
8,74 Sr = 0,47% Hoksk 8,64 Sr — 0,28%
8,72 8,68

8,71 8,67

8,70 8,65

* — cpeptHee 3HaueHue (n = 6), ** — craHIAPTHOE OTKIIOHEHHE, *** — OTHOCUTEIIEHOE CTAHAPTHOE OTKJIOHEHHE

Opnako Merox BDXX tpebyer mpumeHeHHs
CJIO)KHOTO M JIOPOTOCTOSILEr0 00OpYyZOBaHHs, BBICO-
KOYHCTBIX PACXOIHBIX MAaTEPHAJIOB, B PANIC CIIydacB HE
obecrieurBaeT HEOOXOANMYIO IKCIPECCHOCTh. [109TO-
My Juist onpeaenenust kpacutens E110 B 6e3ankorosns-
HBIX HAIUTKAaX MOXeT OBbITh pEeKOMEHJ0BaHa Ooiee
mpocras MW AKCIpPEcCHasl CHEeKTpodoToMeTpHIecKast
METO/IMKA, KOTOpasi MO CBOMM METPOJOTMYECKUM Xa-
PaKTepUCTHKAM yIOBJIECTBOPUTEIBLHO COTJIACYeTCsl C
metogaom BOKX.

XapuoBa HayKa i TEXHONIOTis 32

BriBosbI

CreKTpo)OTOMETPHIECKMM M METOIOM BBICO-
K09 )EKTHBHOMN JKMAKOCTHOMH XpoMaTorpapuu uccie-
JoBaH o0Opasel 0€3alKOTONBHOTO CHIIBHO Ta3WpPOBaH-
HOTr'0 HalmuTKa ((OpaH)K)), B KOTOPOM YCTAaHOBJICHO Ha-
IMYMe U KOJIMYECTBEHHO ONpEENEeHO COMAEpKaHMe
CHHTETHYECKOro opraHudeckoro kpacutens EI110
(xenThli «conueunblit 3akaty FCF). [lokaszana nocro-
BEpHasi CXOJUMOCTb MEXJy pe3ylbTaTaMH JBYX pa3s-
HBIX METOIWK aHanm3a. [ KOHTpoIs KadecTBa 6es-
aJIKOTOJILHBIX HAIUTKOB PEKOMEHIOBaHA Ooiee Hpo-
CTas M 9KCIPECCHAs METOJMKA CHEKTPOQOTOMEeTpHYe-
cKoro onpenenenus kpacutens E110.

1(30)*2015

Ximia xap4yosux npodykmie i mamepianie. Hoei eudu cuposuHu

CHnucok JuTepaTyphbl:

1. Food Additives / Ed. A.L. Branen, P.M. Davidson, S. Salminen, J. Thorngate.— 2nd ed.— New York and Basel: Marcel
Dekker, Inc., 2001.— 953 P.— ISBN 0-8247-9343-9.

2. Capadanosa JI.A. [Tumessie go6asku: sumuktoneaus.- CI16.: TUOP/I, 2004.— 808 c.— ISBN 5-901065-79-4.

3. McCann D. Food additives and hyperactive behaviour in 3-year-old and 8/9-year-old children in the community: a ran-
domised, double-blinded, placebo-controlled trial / D. McCann, A. Barrett, A. Cooper, D. Crumpler, L. Dalen, K.
Grimshaw, E. Kitchin, K. Lok, L. Porteous, E. Prince, E. Sonuga-Barke, J.O. Warner, J. Stevenson // Lancet.— 2007.— 370
(9598).— P.1560-1567.

4.  Boyce M.C. Determination of additives in food by capillary electrophoresis / M.C. Boyce // Electrophoresis.- 2001.— 22
(8).— P. 1447-1459.

5. Morlock G.E. Rapid planar chromatographic analysis of 25 water-soluble dyes used as food additives / G.E. Morlock,
C.M. Oellig // JAOAC Int.— 2009.— 92 (3).— P.745-56.

6. Tateo F. Rapid detection of dimethyl yellow dye in curry by liquid chromatography-electrospray-tandem mass spectrome-
try / F. Tateo, M. Bononi, F. Gallone // Czech J. Food Sci.—2010.— 28.— P.427-432.

7. Hope C. High-performance liquid chromatography of food colours and its relevance in forensic chemistry / C. Hope, R.
Connors // J. Chromatogr. A.— 1994.— 674 (1-2).— P.281-299.

8. Greenway G.M. The determination of food colours by HPLC with on-line dialysis for sample preparation / G.M. Green-
way, N. Kometa, R. Macrae // Food. Chem.— 1992.— 43 (2).— P.137-140.

9.  Oka H. Identification of unlawful food dyes by thin-layer chromatography-fast atom bombardment mass spectrometry / H. Oka, Y.
Ikaia, T. Ohno, N. Kawamura, J. Hayakawa, K. Harada, M. Suzuki // J. Chromatogr. A.- 1994.— 674 (1-2).— P.301-307.

10. Gosetti F. HPLC-MS degradation study of E110 Sunset Yellow FCF in a commercial beverage / F. Gosetti, V. Gianotti,
S. Polati, M.C. Gennaro // J. Chromatogr. A.—2005.— 1090 (1-2).— P.107-115.

11. Coelho T.M. Photoacoustic spectroscopy as a tool for determination of food dyes: comparison with first derivative
spectrophotometry / T.M. Coelho, E.C. Vidotti, M.C. Rollemberg, A.N. Medina, M.L. Baesso, N. Cella, A.C. Bento //
Talanta.— 2010.— 81 (1-2).— P.202-207.

V]IK665.334.94:006.354
DOI

INVESTIGATION OF ANTIOXIDANT PROPERTIES
OF RAPE PRESSING

Valeriy Mank Doctor of sciince, professor®

E-mail: vmank38@rambler.ru

Tamara Nosenko Ph.D, professor assistent™

E-mail: tnosenko@yahoo.com

Tetyana Voloschenko post graduate student*

E-mail: tanya.kot.90@list.ru

*Department of Fat, Perfume and cosmetic products Technology,

National University of Food Technologies, Volodymyrska, 68, Kyiv, Ukraine, 01601

AHoTaujst. Y poboTi JoCIipKeHO IHIYKIiifHMiA TIepiof] OKHCHEHHS IPECOBHX OJii 03HMOIO Ta SIPOBOTO riOPUIIB paricy, BU3Hade-
HO BMICT aHTHOKCH/IAHTIB Ta TEPMiH IIPHIATHOCTI Ol 10 criokuBaHHs. KOHIIGHTpALLis aHTHOKCHIAHTIB y IIepepaxyHKy Ha ToKodepos B
ouii sipoBoro piraky crasoButb 50,3 Mr %, B ou1ii 03umoro piraky — 54 mr % ITpoBejieHi J0CIiDKEHHS! CBi[4aTh, IO PiNakoBa OJisi,
oJiepkaHa i3 HaCiHHs O3UMOTO Ta SIPOBOTO TiOPHJLY, MAe TPUBAIMI TEPMiH MPHUIATHOCTI [0 CIIOKUBAHHS Ta BUCOKY aHTHOKCHIAHTHY
3patHicTb. CTifKiCTb piltakoBOI OJIii 0 OKMCHEHHSI BU3HAYAETHCS OCOOIMBOCTSIMH i KUPHOKHUCIIOTHOTO CKIIA/Ty Ta BMICTY TOKO(DEpOIiB i
X CHHEpricTiB. AHTHOKCH/IQHTHA 3/[aTHICTh OJIii 3 03MMOI0 PilTaKy, OJEP’KAHOI METOIOM XOJIOHOIO TPECYBaHHs., JCIIO BHIIA B MOPIB-
HSIHHI 3 aHTHOKCHJIAHTHOIO CTIHKICTIO JI0 OKUCHEHHSI OJIii 3 IPOBOTO PillaKy.

K.1r040Bi ci10Ba: rpecoBa pirakoBa oitisi, AHTHOKCHJIAHTH, OKUCHEHHSI, IEPOKCHJIH, 1HLyKIiHHNIA TIepiojt, TepMiH NPHIATHOCTI

A""OTEH“YL B DaGOTe HUCCIIe1I0BaH HH}Z[VKL[HOHHLIﬁ TIEPHUOJT OKHUCIICHHUS TTPECCOBLIX Macel O3UMOro U sipoBOro THGDPF
JIOB parica, OIpeeNieHbl CoJIepKaHHe aHTHOKCHIAHTOB H CPOK TOJHOCTH Macel K noTpebiiennio. KoHIeHTpalust aHTHOKCHa-
HTOB B TiepecueTe Ha ToKo(hepoIl B Maciie spoBoro parca cocrasisier 50,3 Mr %, B Maciie 03umoro parica —54 mMr % IIpoesen-
HBIC UCCIICIOBAHU MMOKA3bIBAKOT, YTO PAIriCOBOC Maciio, MOJIY4YEHHOEC U3 CEMSAH O3UMOT0 U SAPOBOTO 1'1/[61)!/[}1&, HUMEET JUIUTECIIb-
HBIH CPOK I'OAHOCTH ¥ BBICOKOI aHTHOKCHI{aHTHOﬁ CMOCOOHOCTD. Y CTOHYMBOCTE PaAriCoOBOro mMacjia K OKMCJICHHIO OMNPEeaesacT-
Cs 0COOEHHOCTSIMHU €€ JKHUPHOKHUCIIOTHOTO COCTaBa U COACPKAHUA TOKOd.]epOHOB U UX CHHEPTUCTOB. AHTI/IOKCHHZ.HTH&S{ CITI0CO-
OHOCTBH Macja U3 03UMOTO parica, moJIiy4€eHHOTO METOAOM XOJIOAHOTO IMPECCOBAHMS, HECKOIBKO BBIIIE 10 CPABHEHUIO C aHTHO-
KCHﬂaHTHOﬁ yCTOﬁ'{HBOCTblO K OKHCJICHHIO MacJlia U3 sIpoBOro parca.

KiwueBbie cioBa: TIPECCOBOE pPAICOBOE MACI0, aHTHOKCHAAHTBI, OKHCIICHHUE, MEPOKCHABI, I/IHI[yKL[I/IOHHBIﬁ nepuon,
CPOK XpaHEeHHUs

Introduction logical values of rape oil are caused by its composition,

. i first of all by fatty acid composition. High oleic acid
~ Rape is a one of the most important and perspec-  content in rape oils of modern varieties increases its
tive plant for oil world production. Nutritive and bio-  oxidation stability that, in turn, gives possibility for oil
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producers to guarantee the long shelf life of rape oil
[1,5,6].

Problem formulation

Now the rape oil is a one of the most popular in
Europe as edible oil. It is very valuable vegetable oil
and has balanced composition of saturated, monoun-
saturated and polyunsaturated fatty acids. But rape oil
has not a great demand in Ukrainian consumers due to
some causes. First of all, traditional using of sunflower
oil as vegetable oil in Ukraine. Secondly, there are not
sufficient information and popularization of such kind
of vegetable oil as rape oil between consumers in our
country. And finally, rape oil is almost absent on our
consumers' market.

Thus the purpose of our work was to investigate
the properties of rape oil, that was obtained by cold
pressing from seeds of spring and winter rape varieties.

Literature review

Wide using of edible rape oil had become possi-
ble since 1961 year, when new rape varieties, which
did not contain erucic acid negatively influencing on
human organism, were selected in Canada [2,7,9].

When compare with another vegetable oils rape
oil contains lower saturated fatty acids, a lot of vitamin
E, preserves transparency for a long time and undesira-
ble smell of oil does not appear under oxygen
influence [3,6].

Rape oil exhibits antioxidation properties and this
can be used for prevention of cardio-vascular and on-
cological diseases. Content of ®-3 and ®-6 polyun-
saturated fatty acids, which sufficiently higher compar-
ing with another vegetable oils, determines very high
nutritive value of this oil [13, 14]. Rape oil is a real
leader for vitamins E content, this vitamin is a nature
antioxidant, which protect living cells from free radi-
cals. Additionally, rape oil contains vitamin K, that is
very important for borne tissue health and provides
normal blood coagulation. Rape oil can be used for
frying, as salad dressing and also for baking [4,8-11].

It was shown also that high biological value of
rape oil from seeds of modern rape varieties caused by
such phenolic substances content as sinapic acid and its
derivatives [12]. Very important sinapic acid derivative
is canolol 4-vinil, 2,6-dimetoxyphenol. Canolol is a
very strong antioxidant, has anticancerogenic proper-
ties, its antimutagenic property is higher relatively o-
tocopherol and flavonoids. This substance was not de-
tected in rape seeds but it was created during rape
seeds processing due to decarboxylation of sinapic
acid [13]. Thus this substance appears only in raw rape
oil. Moreover the authors of this work have detected a
new phenolic substances in rape oil and its deodistilate,
mainly canolol dimers and threemers which have very
high antioxidation capacity.
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Main part

Rape seeds of spring and winter rape varieties
were obtained from Lembke selection (Germany). In
particular, hybrids Artus and Calibr were investigated.
The rape oils were obtained by cold pressing. at 45 °C i
75°C. The different perforation diameters of attach-
ment (4 and 6 mm) for oil cake output were used dur-
ing pressing.

Moisture and volatile compounds content were
determined according to National and ISO
Standard 662:2004, tocopherols content — according to
National and ISO Standard 9936:2004. The peroxide
values were determined according to National and ISO
Standard 3960-2001, the acid values — according to
National and ISO Standard 4350:2004, the color val-
ues — according  to  National and ISO
Standard 4568:2006, iodine values — according to Na-
tional and ISO Standard 3961:2004.

The investigated samples have been saving in a
glass packings at 2042 °C. The samples were with-
drawing for analysis every 7 days. Peroxide value de-
terminations were carried out until they reach
10 mMol"20O/kg.

Induction period of initiated oxidation and deter-
mination of antioxidants concentrations were investi-
gated according to [15], that means to measure the de-
pendence the mass of oxygen absorbed by oil from
time during initiated oxidation at 80 °C. This method
gives possibility to determine the molar concentration
antioxidants in fats (oils) in the range (1-20)-10™* mol/l
with confidence interval of relative variance (2—8) % at
confidence probability 0,95.

At chain free radicals oxidation of organic sub-
stances in presence of inhibitors of third type (accord-
ing to [18]), which breaking the chains reacting with
free radicals the content of oxidation inhibitors are
proportional to induction period on the curve of initiat-
ed oxidation of investigated substances in model condi-
tions [16-18]. The antioxidants concentrations were
calculated according to:

fInH]
= M
whence it follows:
Ix[AIBH], x(1—¢ ")
f N ()]
=0,48 x[AIBH], x (1—0,99997),

where 1 — induction period, s; [InH] — molar concen-
tration of inhibitors; Vj — rate of free radicals initiation by
initiator, [AIBH],— initial initiator concentration, mol/l,
K, — constant of initiator breaking rate at 80 °C equal 6:10°
Sc, 1f= 048 (1 — radicals quantity from one initiator
molecule, f— inhibition coefficient equal to quantity of
chains breaking by one antioxidant molecule).

The physico-chemical values of rape oils obtained
from spring and winter rape varieties by cold pressing are
shown in Table 1. The data obtained have demonstrated
that these values were much closed. But nevertheless acid

[InH] =
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and especially peroxide values of winter rape seeds were
lower relatively oil from spring variety. Such differences
could be due to seeds quality and due to particularities of
chemical composition of winter rape seeds too.

Table 1 — The physico-chemical properties
of obtained rape oils

Investigated oils had high content of B-tocopherol
(67,4 — 73,1 % from common content of tocopherols),
which had most prominent antioxidant properties pre-
venting oxidation of polyunsaturated fatty acids. The
content of a-tocopherol, which has the highest biologi-
cal activity, was 26,9 — 32,6 % (from common content
of tocopherols).

Value Spring rape oil | Winter rape oil Peroxides accumulation in investigated oils were
Colour value, mg 45£0,05 5040,03 estimated as peroxide values increase during storage
J,/100 ml (fig. 1).

Acid value, mg The dynamic peroxide values increase have
KOH/g 1,06+0,02 0.840,02 shown that oil from seeds of spring rape had a little
Peroxide value, higher oxidation rate (especially during first 14 days) in
mMol%0/kg 1,8+0,02 0.76+0,02 comparison to oil from winter rape seeds. After 74 days
iodine value, g storage of oil samples the peroxide values were 10, 3
1/100 g 118+0,03 118+0,03 mmol %O/kg and 11,8 mmol 4O/kg for winter and
I\jl o Tvol spring rape oil respectively.
oisture and vola-
tile compounds 0,2+0,01 0,2+0,01
content, %
12
11 + . . /
10 - ==$==spring rape oil o=
2 l
<9 L
g+ winter rape oil P
57 A
Z6 =
> 5
=% 4 4

3

2 4

1 - -

0 T

0 1 7 14 21 28

Oxydation time, days

32 39 46 53 60 67 74

Fig. 1. Peroxide values changes of spring rape oils during storage

Approval of investigation data
Using of mathematic treatment of kinetics of
oxidation degree changes we have got the next de-
pendence of predicted peroxide value and shelf life
from storage time for spring (3) and winter (4) rape oil:
Y =0,889x - 1,3308 3)
Y =0,9845x - 0,3308 4)

where x is a storage time, days.

The induction periods of oxidation were detect-
ed for the determination of antioxidant activities of in-
vestigated sample of rape oils (fig. 2). During induction
period presented in oil antioxidants, have been connect-
ing the free radicals of polyunsaturated fatty acids and
thus preventing increase of their oxidation rate. Calcu-
lated induction periods were 27 and 29 min for spring
and winter rape oil respectively.

g 80 — —#=spring rape oil
g 70 +—

= 60 — winter rape oil

(U 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37
Oxidation time, min

Fig.2. Initiated oxidation curves of cold press rape oil.
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Using the values of induction periods of investigat-  higher antioxidants and their synergists content in win-

ed oils we have calculated the antioxidants concentra-  ter rape oil than in spring rape oil.
tion. They were 50,3 mg % and 54 mg % (calculated to Higher antioxidants content in winter rape oil, ob-
tocopherols) for spring and winter rape oil respectively.  tained by cold pressing, obviously results in longer
shelf life which was 72 days at the presence of light

75 7 and air (fig. 3). At the same time spring rape oil had
- Z(S) 64 also the high antioxidant stability during storage and its
2 -
5 60 shelf life was 64 days.
g 55 T
95 50 Conc
= 45 . .
2 40 Our data have demonstrated that oils of spring
A 35 and winter rape varieties had long shelf life and high
30 antioxidative capacity. Oxidation stability of rape oils
25 depended from fatty acids composition, content of an-
20 . 1 . 1 ' tioxidants and their synergists. Oxidation stabilities of
winter rane o1 SDring rane o1 i 1 T Teti
. W 5 1 . oils from spring and winter rape varieties were ve:
Fig. 3. Shelf life of press oils from spring and winter pring W pe var , were very
L. closed as well as the content of their native antioxi-
rape seed varieties. dants
The data obtained have shown that winter rape oil
had longer induction period and it could be the result of
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AHoTanisi. 3 METOI0 BUBYCHHS BILIMBY HETPAIHIIiHOI POCIMHHOI CHPOBHHHM, 30KpeMa OOPOIIHA COYEBHMII MPOpOIIe-
HOi Ta He NPOPOIIEHO], IIPSHO-aPOMATHIHHX PEUOBHHH TPABH YeOPEIIO Ta IUIOMIB SUTBIIO HA KHPHOKHUCIOTHHI CKJIa] HOBHX
BUJIiB HaIiBKOMYEHNX KOBOAC 3 M'ACOM KypSTHHH, BUPOOJICHO JIOCHiIHI 3pa3kd HamiBKOIMYEHHX KoBOac. Bcranoneno, mo
BiIMIHHOCT] JMPHOKHCIIOTHOTO CKJIafy y JAOCIiIHHX Ta KOHTPOJNLHOMY 3pa3Kax 3alleKHTh Bill KiTbKOCTI BHECEHOI CHPOBHHH
npy iX BUPOOHUITBI. JKUPHOKMCIOTHUI CKTa] KOBOAC 3 BUKOPHCTAHHAM COYEBHIIi, 4eOperio Ta sUTiBII0, BHECEHHX Y BUPOOH Y
PI3HUX CIIBBIHOLICHHSX, 3MiJHO PELENTYpPH, IOKPAIIHUBCS, @ OCOOIHBO — Y 3pa3kax 3 BHKOPHCTAHHSIM OOPOIIHA IPOPOLIEHOL
couepuwi. YacTka moniHeHaCHYEHHX KHPHUX KHUCIOT y kKoBbaci «Ocobmusiit Ctpuiichkii» 3pocna Ha 0,6 %, IOPIBHAHO 3 KOH-
TPONBHUM 3pa3KkoM. Y JOCTIIHHX BHPOOAX 3MEHIIMIACH KiTbKiCTh HACHIEHMX JKMPHHX KHCIOT y KoBbacax «Ocobmusiii Ci-
MeiiHiit» Ta «Ocobmuiit Cambipebkiii» Ha 3 %, «Ocobmuiit CamGipebkiii npsHii» — Ha 12,5 %, «Ocobmusiit Ctpuiichkiiny Ta
«Oco6nuBiit Crpuiickkiil npsHii» — Ha 3 % Ta 1,8 %. Bmict niHoNeBOT sxupHOi KuCnoTH y KoBOacax «Ocobnusiii Ctpuiich-
Kiit» Ta «Ocobuusiii CTpuiichKiii npsiHiin» MeHIui HiX y «Ocobuuiii Cimeiiniit» ta «Ocobnusiit Cimeiiii npsinii» Ha 0,6 %
Ta 27 %, O6inbmii Hix y «Ocobnusiii CamOiperkiii» Ta «Ocobnusiit CamOipebKiii npstHii» Ha 56,5 % ta 7,6 %. Bmict oseiHo-
BOI Ta apaxi/JlOHOBOI KMPHUX KHUCJIOT 3POCTAE SIK Y HAIMIBKOMYEHHX KOBOACaxX 3 BUKOPUCTAHHSM GOPOILIHA MPOPOIIEHOT coye-
puwi Ha 0,7 % Ta 16 % («Ocobiua Cimeiinay), 19 % Ta 41,5 % («Ocobausa Cambipebka»), 5 % ta 6 % («OcobuuBa Crpuii-
CbKa») TaK i 3 BUKOPHCTaHHAM OOpOIIHA He IPOPOIIEHOi coyeBHI — 6 % (apaxinoHoBoi) («Ocobausa Cimeiina npsHay), 13 %
Ta 46 % («OcobnuBa Cambipcebka npsinar), 13,5 % ta 100 % («OcobauBa CtpuiicbKa mpsiHay).

Kuio4oBi ciioBa: HariBKom4eHi KoB6acH, GOPOIIHO, COYEBHIL, YeOpEeLlb, SUTiBELb, dKUPHOKUCIOTHHI CKIIAJL.

Annoramus. C 1eIbi0 H3yYeHHs BIMSHAS HETPAJUIMOHHOTO PACTUTENBHOTO CBHIPhS, B YACTHOCTH MYKH YEUEBHIBI
NPOPOIIEHHOH M HE TPOPOIIEHO, MPSIHO-apOMaTHIECKHX BENIECTa TPaBbl Yabpela M II0J0B MOXOKEBEIBHIKA Ha KHPHOKHC-
JIOTHBIN COCTaB HOBBIX BHJIOB MOJYKOMYEHBIX KONOAC ¢ MACOM KYPHIIBI, POU3BEIEHO ONBITHEIE 06PA3IIbI IIOMYKOIMIEHBIX KO-
6ac. YcTaHOBJIEHO, YTO Pa3iIM4Hsl KUPHOKHCIOTHOIO COCTaBa B MCCIEJOBATENLCKHX M KOHTPOIBHOM 00paslax 3aBHCHT OT
KOJIHYECTBA BHECEHHOTO CBIPhs TIPH HX TIPOM3BOAICTBE. JKHUPHOKHCIOTHEIH cOCTaB KOIOAC ¢ HCHOJIL30BAHIEM YEUEBHIbI, 4a0-
pena 1 MOXKeBeIbHHKA, BHECEHHBIX B M3/IENHs B PA3IMYHBIX COOTHONIEHHSX, COTTIACHO PENENTYPEI, yIydlIHIOch, 0COOCHHO
— B 00pa3suax ¢ MCIONb30BAaHHEM MyKH HPOPONIEHHON ueueBMIBL JIos MONMHEHACHINEHHEIX JKUPHBIX KHMCIOT B Kojbace
«Ocoboii Crperiickoii» Bepocaa Ha 0,6 % Mo CpaBHEHHIO ¢ KOHTPOJIBHEIM 00pa3oM. B uccmeyeMbIx H31emusIX yMeHbIIIIOCh
KOJIHYECTBO HACHIIIEHHBIX KHPHBIX KHCIOT B Kombacax «Ocoboit Cemeiinoe» u «Ocoboit Cambupckoit» Ha 3 %, «Ocoboit
Cambupckoit npstHoi» — Ha 12,5 %, «Ocoboit Ctpsiiickoit» 1 «Ocoboit CTpsiiickoit mpsHOW» — Ha 3 % u 1,8 %. Conepxanue
JIMHOJICBOH JKHPHON KHCIOTHI B Kobacax «Ocoboit Crpariickoit» n «Ocoboit CTphIiicKoil npsHOi» MeHblIe, yeM B «Oco0oit
CemeitHoii» 1 «Ocoboii CemeiiHoii npsiHoi» Ha 0,6 % u 27 %, Gonbiie, yeM B «Ocoboit Cambupckoit» u «Ocobdoit Cambupce-
Koii npsiHOit »Ha 56,5 % u 7,6 %. ConeprkaHue OJICMHOBOW M apaxuJIOHOBOH )KUPHBIX KHUCIOT PAcTET KaK B MOJTYKOMYEHBIX
Koj0acax ¢ MCIOJIb30BaHUEM MYKH Ipopocuieii yeyeuisl Ha 0,7 % u 16 % («Ocobost Cemeiinas»), 19 % u 41,5 % («Ocobo-
siCambopckas»), 5 % u 6 % («Ocobast Crpbliickas»), Tak U ¢ UCIOIb30BAHUEM MyKa HE IPOPOLIECHHON YeueBuibl — 6 % (apa-
xu10H0BOI) («Ocobosi CemeitHasi npsiHas»), 13 % u 46 % («OcoGosi CamOopcekast npsiHas»), 13,5 % u 100 % («Ocobost
Crpeliickast npsiHast »).

KioueBble ¢J10Ba: MOJTyKONYEHbIE KOIOACh, MyKa, YEUEBHIIa, 4aOpell, MONOKEBEIbHUK, JKHPHOKHCIIOTHBII COCTaB.

Beryn. IToctaHoBKa npodsieMu X CKJIa{y POCIMHHHX OJiif, BUKOPUCTAHHSA MEHII Ka-

JIOpiHOTO M’sica TOPAA i3 BHECEHHSIM 3epHOO000BUX
Hpu po3pobui TexHoNOrii BUPOGHHUTBA HOBHX  yynpryp. Kypsamid sKip 3aCBOIETHCS OPraHi3MOM JIO-
BUJLIB K036'¢1_C HalfGLbI HEPCIEKTUBHAM € BUTOTOB-  nypp 1OCHMTB JIETKO, OCKIIBKM TEMIEpaTypa Horo mia-
JIeHHs. KOMOIHOBAHHX TPOJYKTIB, B SIKMX TOPSAX 3 0C-  prewug cramoButs 35— 37 °C Ta BOJIOZi€ TIPHEMHUM
HOBHOIO CHPOBHHOIO TBAPHHHOIO TIOXOKCHHS, BUKO-  cyiaom | 3amaxom. KOpHCTb KypATHHM i kupy, w0
PHCTOBYETbCS  POCIMHKA CHPOBHHA. [IPOXYKTH, O yicryrpes B Hill, HOSCHIOETHCS HASBHICTIO HeHACHYE-
CKJIafy SKHX BHECCHI IHTPEMICHTH, IO MICTATH POC-  yyx skgpHUX KUCIOT, HE3AMIHHUX JUIS OPTaHi3My.
JIMHHY CHPOBHHY, MAIOTh MOKpAIICHAH KHPHOKHCIIOT- JUT TOKpAlleHHs  KMPHOKHCIOTHOTO CKIAty
HHH CKJIaJl, Xap4yoBy Ta 6ioyoriuny HiHHICTD, 3a0€3Me-  \pgonny BHPOGIB, HaaHHAX iM IeBHUX (YHKIiOHA-
4YIOTh HACE/CHHS AKICHUMU BUPOOAMHU MEBHOTO MPH3-  yyy pacTMBOCTEH, y TeXHOOTIT iX BUPOGHHLTBA BU-
HAYCHHS B JIOCTATHBOMY 0O0CS3i, IO CHpUsE MOJII-

LICHHIO Xap4yBaHHs HaceJIeHHs B oMy [1].
JInst TIOKpAILEHHS KUPHOKUCIOTHOTO CKIIALy KO-
BOac Ta X SKOCTi B IIJIOMY JIOIUIBHUM € BHECCHHS JI0

KOPHCTOBYIOTh Pi3HOMAHITHI POCIHHHI Ol — JUISHY,
COHSAIIHUKOBY, pinakoBy [2]. 3 3aMiHOIO TBapHHHHX
JKUPIB POCTUHHUMH OJIISIMU Ta BUKOPUCTAHHSM Y TEX-
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