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Abstract. The results of the investigation of influence of the bacterial ferment entry, namely Lactobacillus sakei, on changes of
functional and technological and microbiological characteristics during storage, have been given in the article. The investigation of
the dynamics of changes of protein, fatty component and accumulation of residual microflora, has been conducted in this paper.
Confirmed that the introduction of this culture inhibits the development of undesirable microflora, which guarantees high quality
and safe products. Also economically justified the use of innovative development for the production of sausages; compiled by the
technological scheme of production of boiled sausage making starting microflora. As objects of research were used poultry. It is also
proved that the use of Lactobacillus sakei positive effect on sensory characteristics of cooked sausages, improving the consistency,
taste, odor, color of cooked sausages.

Key words: poultry meat, bacterial ferments, starting cultures, meat products, sausage.

JOCJII)KEHHS BJIACTUBOCTEM BAPEHUX KOBBAC
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AHoTanisi. Y CTaTTi Npe/ICTaBIeHO Pe3yNIsTaTH JOCTiPKeHHs BIUTBY OaKTepianbHOI 3akBackH, a came Lactobacillus sakei, na
3MiHH (YHKIIOHAIBHO-TEXHOIOTTYHHX 1 MIKPOOIOJIOTIYHUX XapaKTePHCTHK BapeHHX KOBOAC MpoTsroM 30epirantsi. [IpoBezeHo so-
CITZKSHHS! TMHAMIKH 3MiH O1TKOBOI, )KHPOBOI CKJIaZI0BOI BAPEHUX KOBOAC 1 HAKOIIMYEHHSI 3aJIMIIKOBOI Mikpoduopu. TliarBepukeno,
110 BHECECHHS! 1aHOI KyJIBTYpPH IPHUTHIYY€E PO3BUTOK HeOakaHO! MiKpO(IIOpH, 1110 FapaHTye BHCOKOSIKICHY Ta OE3MedHy MPOIYKIFO.
Tako’k eKOHOMIYHO OOTPYHTOBaHO BHKOPHCTAHHS iHHOBAIIHHOI PO3pOOKH JUIsi BAPOOHHIITBA KOBOACHHX BHPOOIB; CKIaZIEHO TEXHO-
JIOTi4HY CXeMy BUPOOHHIITBA BapEHOT KOBOACH 13 BHECEHHSIM CTAapTOBOI MiKpodiopu. VikocTi 00’€KTIB 0CITiKeHb OyJ0 BUKOPHC-
TaHo M’sico nTurl. JloBeaeHo, o BUKopucTanus Lactobacillus sakei MO3UTHBHO BIUTHBAE HA OPraHONEITHYHI MOKA3HUKH BAPEHHX
KOBOAC, IOKPAILIYFOUM KOHCHCTEHILi0, CMaK, 3arax, KOJIip BApeHHX KoBOac

Korouosi c;10Ba: M’sico nTHIi, 6aKTepianbHi 3aKBACKH, CTAPTOBI KyIBTYPH, M SCHI IIPOIYKTH, KoBOaca.
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Introduction Time-limit of meat products storage corresponds to

] ] ] the phase, under which the activity of microflora doesn't
Different methods of increasing of the terms of meat  reyeal. The most frequent reason of meat spoiling is

and meat products storage have been investigated up to
now. In ordinary conditions sausages are kept compara-
tively for a short period of time, that’s why they are at-
tributed to the perishable products.

During storage different undesirable changes, con-
nected with the activity of biochemical, microbiological
and physical and chemical processes can occur in the
meat products. In fresh meat these processes are stipulat-
ed by the natural way of autolysis, in thermally treated —
by residual microflora and secondary contamination.
Every product, under fixed storage conditions, has its
time-limit of storage, determined on the basis of physical
and technological investigations [1,13].
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microflora, especially putrefactive, as well as influence
of its own tissue enzymes. With a purpose of preventing
from spoiling and increasing of storage terms, meat and
meat products are immediately canned, using one of the
methods.

Raising the problem

Extended storage of sausages is relevant due to the
fact that more than 10 — 15 % of meat products subjected
to a return of trading networks in the enterprise. The use
of preservatives, antibiotics, various gases for lengthen-
ing the storage time although to solve the issue, but is
dangerous to human health. In this work it is assumed
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prolong the period of storage of cooked sausages from
poultry through the use of biotechnological technique. It
is proposed to introduce a hand-picked starting
microflora in cooked sausages, this is a fundamentally
new approach to address this issue.

Literary review

Microbiological stability and safety of the majority of
food products is based on combination of some canning
factors (“barriers”), which can't overcome microorgan-
isms, present in them. On this basis the conception of
“barrier effect” was proposed for the first time. Applica-
tion of the “barriers” is quickly developed all over the
world, because it provides microbiological stability, safe-
ty as well as stable organoleptic properties of the prod-
ucts. The most important “barriers” for food products are:
low value of pH and values of water activity, application
of the means which counteract to the growth of bacteria
(preserving substances) and gas means. Packing, in its
turn, allows to protect the product from the secondary
contamination of microflora [11-12].

The most efficient way of food protection from spoil-
ing can be achieved with the help of “barrier concep-
tion”. The additional barrier is bioprotection. In particular
the biological protection includes: using of milk-sour
bacteria for limiting of the development of undesirable
flora in meat products; improvement of the quality at the
expense of decreasing of microflora amount leads to
spoiling; providing of stability and invariability of organ-
oleptic indices [2].

Technological activity of microorganisms is connected
with formation of the specific biologically active compo-
nents: organic acids, bacteriocynes, enzymes, vitamins, that
contributes to improvement of sanitary and microbiological,
organoleptic indices of the finished product and also allows
to intensify the production process.

On the whole, lactic acid bacteria which possess the
ability to split easily assimilated proteins of muscular tis-
sue intensively and simultaneously to split proteins, as-
similated with difficulty, of connective tissue, are mainly
used in production; moreover, the products of growth of
bacteria vital functions in condition of exoenzymes are
isolated, also stable dynamics of pH reduction testifies to
accumulation of lactic acid [2,14].

Boiled sausages are unstable products, which are
usually widely used by population without the additional
thermal treatment. So, strict sanitary-bacteriological de-
mands are produced to sausage, and the primary raw ma-
terial at the stages of the technological process as well as
the finished raw material are subjected to the bacteriolog-
ical investigation.

During the production of boiled sausages according
to the traditional recipe, the terms of storage according to
Government standards 4436:2006 don't exceed 48 hours
under storage in the refrigerator (+5...+8°C). Boiled sau-
sages are in great demand and, in the condition of possi-
ble storage of 48 hours, the largest share of them is re-
turned to the production — it's actual to increase the expi-
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ration date of the boiled sausages by the method which
was offered, namely by using “starting” cultures. With
this purpose the complex investigations, which character-
ize the dynamics of fatty, protein fraction changes and
the amount of residual microflora as well as the peculiari-
ties of structural-mechanical and organoleptic indices
changes in the product in the process of storage, have
been carried out.

Materials and methods

Table 1 — During conducting of the experimental
investigations, the following methods
of determining have been used [4,9]

The indices of Government
the investigations standard
- sample selection 9792,26929-94
- content of moisture mass share 9793-74
- pH level 1SO 2917:2001
- volatile fatty acids 28859-90
- content of amino-ammoniac nitro- 71582010

gen

- water-retaining ability 1SO 11274-2001

- fat-retaining ability ISO 11274-2001

- content of mass share of sodium ni- 8558, ENV 12014-3

trate
- content of mass share of sodium

. 9957
chloride
- peroxide number 23042-86
- general bacterial number 9958
- sanitary-demonstrative microorgan- 9958
isms
- determining of antibiotics presence P 53912-2010
- determining of antagonistic effect P 53912-2010

The experimental part of the scientific-research work
has been carried out in the laboratories of the chair of
meat, fish and seafood and biochemistry, microbiology
and nutrition physiology of ONAFT. The poultry meat of
different  producers, namely “Nasha Ryaba”,
“Gavrylivski kurchata” and the meat of the foreign pro-
ducer “K'Okule” (France), has been used as an object of
investigation; with the purpose of obtaining objective re-
sults of the investigation “starting” cultures of Hr. Han-
sen (Denmark) [3]. The investigations have been carried
out at the stage of obtaining the raw material, at the stage
of salting and storage by the following indices: organo-
leptic, physical-chemical and microbiological.

Results and discussion

The first checking point-determining of the sanitary
condition of the product immediately after conducting
the thermal treatment cycle. According to the results of
the conducted investigations, one can point out that ap-
plying of bacterial ferment has definite bactericidal ac-
tion. It's known that the microorganism, which was ap-
plied with Lactobacillus sakei additive, produces a num-

Volume 9 Issue 3 /2015

TexHonoeis i 6e3neka npodyKmie xapyyeaHHA

ber of heat-stable bacteriocynes, which reveal their anti-
septic properties. Further, influence of the additive on the
residual microflora, has been given.

The investigation of microflora amount chang-
ing (fig. 1) has shown that during applying of the addi-

tive, the level of colony-generating items, even in 7-8
days, is lower than the indices admitted by Government
standards (table 1). The more lasting storage isn't expe-
dient through negative influence on organoleptic indices
(drying).

400

; 350 -QE J"IIr_ademaﬂi i
E 27 300 NS Nasha Ryaba
8w | 250 NS ——
= £ 200 NS N FTrademark
= = = . "G avrilivski
S o | 130 3= "
o c = _ kurchata
g g 100 = = > Trade mark
o C 30 TS Y 'K Okule”
Fo | g IR NS S% Na

1 day 3 day 5 day 8§ day 10 day

Storage duration, a day

Fig. 1. The amount of colony-generating items/ 1 g of the product after conducting of

thermal treatment of boiled sausag

According to fig. 1 the amount of colony-generating
items decreases depending on storage duration. From the
scientific point of view it can be explained by the fact
that Lactobacillus sakei, namely bacteriocynes and lactic
acid have a pernicious effect on putrefactive residual
microflora and it's also known that the number of micro-

es depending on storage duration

organisms decreases in condition of nutritive substances
decrease.

Together with determining of the quantitative compo-
sition of microflora, the determination of the qualitative
composition has been carried out. The results of the in-
vestigations are given in table 2 [15].

Table 2 — Requirements of the microbiological indices according to Government standards

The name of the index Standard Tl.ne l‘eSl.lltS 0 f the Checking methods
investigations
The amount of mesophile and optional-anaerobic mi- .
croorganisms, colony-generating items in 1 g. of the 1*10° >1*10° According to Govemment
? ’ standards 10444.15
product, no more then
Bacteria of intestinal bacillus group (koliforms) in 1 g. | not al- According to Government
of a product lowed _ standards 9958 or 30518
. s not al- According to Government
Sulfite-reducing klostridii in 0,01 g. of a product lowed — standards 9958 or 29185
. . not al- According to Government
Bacteria of Proteus type in 0,1 g. of a product lowed — standards 9958
ot al- According to Government
Staphylococcus aureus in 1,0 g. of a product lowed — standards 10444.2 or ISO
6888-1, ISO 6888-2
Pathogenic microorganisms, in particular bacteria of not al- According to Government
Salmonella in 25 g. of a product lowed B standards 9958, EN 12824

Quality of sausages is determined by physical and chemical indices — content of moisture, sodium chloride, sodium

nitrite, which are given in table 3 according to Government
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standards [5].
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Table 3 — Requirements of physical-chemical indices according to Government standards

The name of the index Standard | Results Checking methods
Mass share of moisture, % no less than 70,0 70,0 According to Government standards 9793
Mass share of sodium chloride, % no 25 25 According to Government standards 9957 or
more than > > 1SO 1841-1,ISO 1841-2
Mass share of sodium nitrite, % no 0.005 0.005 According to Government standards 8558.1
more than ’ ’ or ENV 12014-3, ENV 12014-4

Storage of the sausages is accompanied by active
acidity change as a result of lactic acid influence. The pH
reaction of meat which depends on glycogen content in
the muscular tissue has a great influence on the degree of
microbe producing seeds. In the process of maturing and
storage of meat, glycogen decomposition occurs with
lactic acid formation, as a result pH of meat reduces. An-

alysing figure 2 one can observe pH lowering and this is
connected with a high acid-forming ability of lactic acid
bacteria which go into the composition of the starting
culture — Lactobacillus sakei and is an important property
when using in meat industry. We should note that active
acidity stabilizes under optimum meaning 5,5 of pH.

100

~Trade mark "Masha

E.yaba"

— Trade mark
"G avrilivaki
kurchata"

#Trade mark
'K Okule”

The amount of moisture, %

=
=
=
N
NS
NS
I\_
_.l_

Storage duration, a day

Fig. 3. Influence of bacterial ferment on meaning of moisture mass share in the
process of boiled sausages storage

It should be noted that lactic acid bacteria can regu-
late and stabilize pH by changing of correlation of me-
tabolism products, maintaining pH at a definite level,
what is important in production of boiled sausages. Mois-
ture content is an important index, because moisture is a
factor of microflora development and it's also limited by
Government standards. In fig. 3 the dependence of the
amount of stuffing moisture on storage duration has been
presented. From fig. 3 we can make a conclusion that
stuffing moisture is changed depending on residual
microflora. At first microorganisms consume moisture
and that's why its amount decreases and further during
making sausages it increases, because bonds between the
cells themselves were destroyed and additional moisture
can be brought from the refrigerator. Further the process
of loss of weight through drying occurs and the amount
of moisture decreases again.

According to figure 4 sodium nitrite is fully de-
stroyed under the influence of nitritreductase enzyme and
is all with myoglobin and the amount of residual nitrite
decreases.

Lactic acid bacteria  contain  constitutive
nitritreductase and restore nitrites and sodiums as final
acceptors during utilization of lactate. Applying of lactic
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acid bacteria increases formation of nitrosopigments and
favourably influences durability of painting. That's why
weak-sour medium and restoring conditions, which are
created under development of lactic acid bacteria, con-
tribute to forming of nitrosomioglobin and improves col-
our characteristic of the product under lower doses of ni-
trite. In the process of storage, the condition of fatty frac-
tion plays an important role. In connection with this, the
investigation of the acid number changing of boiled sau-
sages in the process of storage, has been conduct-
ed (fig. 5).

From fig. 5 one can see that all the indices are within
the norm and positive influence Lactobacillus sakei on
fat freshness in the process of boiled sausages storage.

It's known that the processes of development of mi-
croorganisms, connected with increase of proteolytic en-
zymes amount, which are able to influence the biochemi-
cal changes of protein molecules with accumulation of
amino-ammoniac nitrogen and increase of volatile fatty
acids amount (VFA).

With increase of VFA (fig. 6a), desamination of pro-
teins under influence of fissue enzymes, produced by re-
sidual microflora, occurs.
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As a result of the conducted investigations it can be
noted that VFA increase in the control sample occurs
more intensively than in the sample with the additive.
The comparative analysis allows us to state that the main
role in their accumulation is connected with proteolytic
enzymes, which Lactobacillus sakei produces.

Accumulation of amino-ammoniac nitrogen charac-
terizes degradation of protein substances and it leads to
lowering of food value of meat products. From drawing

6b one can see that the rate of accumulation of proteins
decomposition products in the control sample is much
higher than in the sample with the additive.

Accumulation amino-ammoniac nitrogen and VFA is
a predecessor of taste- and aroma substances, which are
developed during thermal treatment and stipulating or-
ganoleptic characteristics of the finished product [6,9].

The results of the organoleptic estimation are given in
table 4.

Table 4 — Organoleptic characteristics of boiled sausages

Samples of sausages Mark by 5 — ball scale

P S sight on the section | colour | odour | taste | tence | general
Control  (without ferments) 43 4,0 3,9 4,0 3.8 4,0
The investigated sample “Nasha Ryaba”
with Lactobacillus sakei 49 47 435 | 465 47 49
The investigated sample “Gavrilivski
kurchata” with Lactobacillus sakei 485 47 46 47 4,65 30
The 1nves_t1gated sgmple K Okule” with 49 485 46 | 475 485 50
Lactobacillus sakei
XapuoBa HayKa i TEXHOJIOTis 73 Volume 9 Issue 3 /2015
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From the table we can see that, by organoleptic indi- Conclusi
ces, the samples of the sausages, produced with the start-
ing culture, are estimated higher than the control one. — The appropriateness of the bacterial ferments of Lacto-
The surface of all investigated sausages is dry, clean, the bacillus type on microbiological (MAFANM, bacteria of
cover fits the stuffing closely. The indices of the cut intestine bacillus group, sulfite-reducing klostridii, bac-
product quality have been determined immediately after teria of Proteus type, Staphylococcus Aureus, bacteria of
cutting. The sight on the section of the tested samples ad- Salmonella type), physical and chemical (the amount of
vantageously differs from the control one. Sausages with moisture, active acidity, nitrite content), biochemical in-
the starting culture have dense consistence, pleasant dices (content of peroxide number, amino-ammoniac ni-
odour. The taste is fairly salty, without outside smacks. trogen, volatile fatty acids);
Consequently, the results, obtained during organoleptic =~ — The technology of the boiled sausage from poultry
estimation of boiled sausages, tell about the fact, that us- meat with application of the starting culture Lactoba-
ing of the starting cultures of Lactobacillus sakei improve cillus sakei has been offered and it allows to prolong
consistence, taste, odour, color of the boiled sausages. the term of a product storage from 2 to 7 days;

— The complex of the scientific research has been car-
ried out and the technology of production of the
boiled sausages from poultry meat with
biomodification of the stuffing has been offered.

References:

1. Vinnikova Ludmila Grigorievna. The technology of meat and meat products [Text] / L.G. Vinnikova. — K.: “Inkos” company, 2006. — P. 600.

2. Lyastner L. Importance of the barrier technology for preserving of food products quality [Text] / L. Lyastner / Meat industry. — 1998. — P. 32.

3. Antipova L.V. Research methods of meat and meat [Text] / L.V. Antipova. — 2001. — P. 570.

4. Soletska A. D. Methodic instructions to fulfilling of laboratory works and practical studies on the course “Physical-chemical and biological
grounds of meat products technology” [Text] / A. D. Soletska. — O: ONAFT, 2001. — P. 23.

5. The influence of microorganisms on production and quality of boiled sausage [Text] // Cold case. —2010.—No 1.— P 19.

6. Polyanskaya S.V. An integrated approach to poultry processing [Text] / S. V. Polyanskaya // Meat industry. —2010. — P. 55.

7. Caplice E. Food fermentations: Role of microorganisms in food production and preservation [Text] / E. Caplice / Food Microbiol. — 2003. — No
50.—P. 131-149.

8. Semenov A., Lebedeva L. S. "Barrier" technology in the meat industry [Text] / A. Semenov, L.S. Lebedeva // Meat technology. — 2011. —
No 10. - P. 66-70.

9. Hanhalaev I. A. The impact of the new bookreports and electrical stimulation on meat quality of boiled-smoked sausages [Text] / L. A.
Hanhalaev — 2006. — P. 30.

10. Axelsson L. Lactic acid bacteria: Classification and physiology. In: Lactic acid bacteria [Text] / L. Axelsson // Ed. S. Salminen and A. von
‘Wright. Marcel Deccer. — 1998. —P. 1-72.

11. Caplice E. Food fermentations: Role of microorganisms in food production and preservation [Text] / E. Caplice, G. Fizgerald // J. Food
Microbiol. — 1999. — No 50. — P. 131-149.

12. Yildirim Zeliha. Mode of action of lactococcin R produced by Lactococcus lactis R [Text] / Zeliha Yildirim, Metim Yildirim, Michael G. Johnson
// Microbiol. Rev. —2005. —No 1. —P. 145 — 148.

13. Navratilova P. Prevalence of Listeria monocytogenez in milk, meat and foodstuff of animal origin and phenotype of antibiotic resistance of iso-
lated strains [Text] / P. Navratilova, J. Schlecelova, A. Sustackova, E. Napravnikova, J. Lukasova, E. Klimova // Vet. Med. — 2004. - No 7.— P.
243 -252.

14. Gonsales B., Arca P., May O.B. Detection, purification and partial characterization of plantaricin C, a bacteriocin produced by a Lactobacillus
plantarum strain of dairy origin [Text] / B. Gonsales, P. Arca // Appl. Environ Microbiol 1994; 60: 6: 2158-2163.

15. Vogel R.F. Pohle B.S., Tichaczek P.S. et al. The competitive advantage of Lactobacillus curvatus LTH 1174 in sausage fermentation is caused by
formation of curvacin A. [Text] / R. F. Vogel, B.S. Pohle, P.S. Tichaczek // Syst Appl Microbiol 1993; 16: 3: 457-462.

UCCJEJOBAHUE CBOVCTB BAPEHBIX KOJIFAC U3
BUOMOJUPUITUPOBAHOI'O ®PAPINA B TEHEHUE XPAHEHUA
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AnnoTauusi. B crarhe mpescTaBieHs! pesynsTaThl HCCICAOBAHIS BIISHASL BHECCHHs OAKTCPHAILHON 3aKBACKH, a HMEHHO
Lactobacillus sakei va n3MeHeHus (YHKIMOHAIBHO-TEXHOIOIMYECKUX U MUKPOOMOJIOIMYECKHX XapaKTEPUCTHK B TEYCHUE XpaHe-
Hus. B pabore npoBenu uccneioBaHNe TMHAMHKY H3MEHEHHH OEIKOBOI, )KHPOBOIT COCTABIIAONICH BAPEHBIX KONOAC M HAKOILICHUS
ocTatouHoit MUkpoduopsl. TTonTBEpIKIEHO, YTO BHECCHHE JNAHHON KyJIBTYPBI MONABISET Pa3sBHTHE HEKENATCIBHON MUKPOGIOPHI,
YTO rapaHTHPYET BHICOKOKAYCCTBEHHYIO U OE30IaCHyI0 MPORYKIO. Taxke SKOHOMHYECKH 0OOCHOBAHO HCIIONB30BAHUE HHHOBA-
IMOHHO# Pa3paGOTKHM U HPOU3BOICTBA KONOACHBIX M3/IEIMIA; COCTAB/NCHA TEXHONOIHUECKas CXeMa POM3BOJICTBA BapeHOii Komba-
Cbl C BHECCHHEM CTapTOBOH MUKpo(uopsl. B kadectBe 0OBEKTOB HCCIENOBAHMN OBUIM HCIONB30BAHBI MSICO ITUIEL Bemp msico
NTHIBI - KAYECTBEHHBIN, OOrarhiii OeIKaMH MPOIYKT C HU3KOW KaJOPUMHOCTHIO B CPaBHEHHMH CO CBHHHHOM M TOBSUIMHONW. B Hem

XapuoBa HayKa i TEeXHOJIOTs 74 Volume 9 Issue 3 /2015

TexHonoeis i 6e3neka npodyKmie XxapyyeaHHA

KOJIareHa 1 1aCTHHA COJIEPIKUTCS MEHBIIIE, YEM B MSCE CKOTA, M 32 CYET TOT0 YBEIHUYEHO COIEPKAHUE TOTHOLEHHBIX OEJIKOB, 110~
9TOMY MJICO TITHIIBI YCBAaMBACTCS OPraHM3MOM uernioeka nerde (96 — 98 %) u Goree mOMHO, YeM MACO APYTHX CETbCKOXO3SHCTBEH-
HBIX JKHBOTHBIX. MSCO NTHIIBI OTIMYAETCA ONTHMAJIBHBIM KOTMYECTBEHHBIM COOTHOLIEHHEM HE3aMEHMMBIX aMMHOKHCIOT. Takoke
JIOKa3aHO, YTO Hcronb3oBanue Lactobacillus sakei MONOXKHUTEIBHO BIHSET HA OPTaHONENTHYECKHUE MOKA3aTEIN BAPEHBIX Konbac,
yiyullias KOHCHCTEHIIHIO, BKYC, 3al1ax, LIBET BAPEHBIX Kojibac.

KimioueBble ¢/10Ba: MsCO NTHUIIBI, GAKTEPHATLHBIC 3aKBACKH, CTAPTOBBIE KYJIETYPBI, MACHBIC IPOIYKTEI, Kobaca.
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AHoTanist. Y po6oti 3zilicHeHO BUOIp ONTHMAJIBHOTO CHOCO0Y «BiJIKIIAJICHOrO BHITIKAHHS TIPH BUPOOHHITBI XJTIG00YIOUHNX
BHpOOIB JTiKyBaIbHO-NPO(LIAKTUYHOTO MpHU3HAYeHHS. J{0CHiKeHO BIUIMB JOOABOK: MOPOIIKY JICHHTHHY Ta €KCTPAKTy ILIOAIB
IIMIIIMHA B KUTBKOCTI 5 % 710 MacH GOpOIIHa, a TAKOX Pi3HUX CIOCOOIB TICTONPUTOTYBAHHS HAa OPraHONeNTHYHi, (i3HKO-XiMiuHi
Ta CTPYKTYPHO-MEXaHiuHi BIaCTUBOCTI ToToBMX BHpPOOiB. TicTo roTyBamm Ge3onmapHuM i omapHuM (piaka i rycra omapu) crnocoba-
M. OJiHI 3pa3Ky TecTy MOMILIAIN B XOJIOMWIBHY Kamepy Tpu Temreparypi —8 °C i micist aedpocraltii paccraiBaeTcst i BUMKAIHCS.
IHuni 3pa3sku roTyBaaMCs 3a TEXHONOTIEI0 YAaCTKOBOTO BMITiKaHHsA. KOHTPONBHI 3pa3sKy TOTYBalId 3a TPAAHUIHHOI TEXHONOTIEl0.
AHaJIi3yI04M OTPHUMaHi pe3ylIbTaTH JOCIIDKeHb MO)XKHA 3POOMTH BHCHOBOK, IIO XJIi0, NPHTOTOBJIEHHH 3a TEXHOIOTI€I0
«BIJKJIaICHOTO BHUITIKAHHS» HA PiKOI Omapi, He Ma€ BUPAKEHHX BIIMiHHOCTEH OPraHONENTUYHNX Ta (i3HKO-XIMIYHHUX MOKAa3HHKIB
y nopiBHsHHI 3 Ge30napHuM MeTofoM. Tak caMo BapTo BiJ3HAYMTH NOJIIMIIEHHS OPTraHOJENTHYHHX TOKA3HHUKIB TOTOBHX BHPOOIB i3
3aMOpPOXKEHHX HarliB)aOpHKaTiB 3 J06ABKOIO €KCTPAKTY IUIOJIB IMIIIHHY B KiBKOCTI 5 % /10 Mack GoponiHa.

KmiouoBi cyioBa: Bimiianene BHIIIKaHHS, YaCTKOBE BHITIKAHHs, J1a0OpaTOpPHMII 3pa3’oK, 3aMOpO3Ka, 3aMOPOKEHi
HartiB(haOpHKaTH, J00aBKH.
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