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JOCIIIKEHHSA 3POCTAHHSA I TOKCUHOYTBOPEHHA
IHAJINMYKU BOTYJI3MY Y BAPEHUX KOBBACAX,
O MICTATHb BAPBHUK I3 KPOBI

T.JI. Koaecuuk, A.O. KojecHuk

Jocniooceno énnue pisHux KomyeHmpayiu wimpumy Hampiio, OapeHuxa ma
ix KomOiHayill Ha PO3MHOJICEHHs 30YOHUKA 6GOmynizmMy 6 M sicHoMy gapwi ma
NpoOYKYito 11020 MOKCUHY 6 YMO8AX 30epicanHs 20moeo2o npodykmy. Y xo0di
docniodcenHs 006e0eH0, Wo HIMpUum HAmpilo Mae aHmubOmyniHO8y AKMUGHICIb
3A71eACHO BI0 11020 KOHYeHmpayii 6 peyenmypi eapeHux Kogoac i ymos 30epicanms
20mo6oi npodykyii. 3uuowcenns emicmy wuimpumy Hampiro 0o 1,5 2 i iozo
suxopucmanis pazom iz 2% bapenuxa He no2ipuye MikpoOioN02iYHUX NOKAZHUKIG
AKOCMI 8apeHux K06bac wjo0o 3pocmarts i moxcunoymeopernsa C. botulinum.

Knrwuogi cnosa: eapena xosbaca, naruuxa 6Oomynismy, moKCUHOYMEOPEHHS,
bapenux, Himpum Hampilo, K08bacHull gaput, 2omosutl NPoOyKm, copoam, ymosu
30epicannsi.

HNCCJIEJOBAHUE POCTA U TOKCHUHOOBPA3OBAHUS
IMAJIOYKHN BOTYJIN3MA B BAPEHBIX KOJIBACAX,
COJEPXKAINNX KPACUTEJIb 3 KPOBHU

T.JI. Konecnuk, A.A. KojecHuk

Hccneoosano  enusinue paziuyHblx KOHYEHMPAyuil HUMPUMA HAMPUSL,
Kpacumens u ux KOMOUHAYULl HA PAZMHONCEHUe 8030y0umesns 60myausma 6 MACHOM
Gapuie u npoOYKYUIO €20 MOKCUHA 8 YCLOBUSX XPAHEHUSI 20M0B020 NPOOYKMA.

B npoyecce ucciedosaniisi 00KA3AHO, YMO HUMPUM HAMPUsL UMeen aHmu-
60MyIUHOBYIO AKMUBHOCMb 8 3ABUCUMOCTIU OM €20 KOHYEHMPAayuu 6 peyenmype
8apeHbix KONOAC U YCA08Ull Xpanenus 20moeoi npodykyuu. CHudiceHue co0epiucaniis
Humpuma Hampus 0o 1,5e u eco ucnonvzoeanue 6 couemanuu ¢ 2% kpacumens He
yxyowaem MUKpoOUuoiocudecKue NOKA3amenu — Kauecmea 6ApeHvix — Koubac
omHocumenvHo pocma u moxkcunoobpazosanus C. botulinum.
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Knrwouegvie cnosa. eapenas Konbaca, nanouyka bomynuzma,
MOKCUHO0OPA308anUe, KPACUMENb, HUMPUM HAmpusi, KOIOACHbIL (apui, 20moeblil
npooykm, copbam, ycioeusi XpaHeHus..

THE RESEARCH OF GROWTH AND TOXIN FORMATION
OF BOTULISM BACILLI IN BOILED SAUSAGES CONTAINING
COLOR AGENT FROM BLOOD

T. Kolesnyk, A. Kolesnyk

The effects of different concentrations of sodiutritey color agent, and
their combinations on the reproduction of the bisml causative agent in
mincemeat and products of its toxin in storage @@tk of the finished product are
investigated.

The object of the study is sausage mincemeat olov@ya» variety with
addition of various concentrations of sodium nérdnd its combinations with the
coloring agent and sodium sorbate. Sausage mincemedh different
concentrations of the ingredients was inoculateth wpores of C. botulinum at the
rate of 16 microbial bodies per 1 g. During researches thenditions of
development of C. botulinum in boiled sausages wienalated. Control sample is
sausage mincemeat without studied additives, wivieh inoculated with spores of
C. botulinum, and subjected to heat treatment sintd the test samples.

It is shown that sodium nitrites have anti-botufiractivity in dependence on
their concentration in the recipe of boiled sausaged storage conditions of
finished products. The decreasing of sodium nigratentent to 1,5 g and its use in
combination with 2% of the coloring agent doesmake worse the microbiological
indices of quality of boiled sausages regardinggtowth and toxin formation of
C. botulinum. At the same time in the sausage mipaé with traditional
concentrations of sodium nitrite (7,5-5,0 g) andhie sausage mincemeat which is
recommended by us (1,5 g) in combination with thlering agent (2%), reliable
suppression of toxin formation of C. botulinum mdyoensured by compliance with
sanitary and hygienic requirements for storage r@ge at low positive
temperatures).

Keywords: boiled sausage, botulism bacillus, toxin formatiamloring
agent, sodium nitrite, sausage mincemeat, finisipedduct, sorbate, storage
conditions.

Statement of the problem. The coloring agent from blood of
slaughtered animals (carboxyhemoglobin) is develdpe the reducing the
amount of sodium nitrite which is used for colorio§ boiled sausages.
Color formation of sausages is achieved by intradyudo the recipe of
coloring agent (2%) in combination with sodium itérin an amount of
1.5 g per 100 kg of meat raw material. The compaditaination of sodium
nitrite from recipe of boiled sausages is not gassibecause the sodium
nitrite has antibacterial activity.

Sodium nitrite has an inhibiting effect on the depenent of various
types of microorganisms and toxin formation, in tjgatar, on the
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accumulation of aftolotoxin. The inhibitory actioi nitrites on growth and
toxin formation of C. botulinum has great importanc

In connection with the above mentioned, the studfegrowth and
toxin formation of botulism bacillus in sausageshwieduced amount of
sodium nitrite are very important [1].

Review of the latest research and publicationsThe significant
problem of use of nitrites in food processing induss evaluation of their
antimicrobial activity and therefore determinatiofi the acceptability of
reducing their doses in food products.

The ability of nitrites have an inhibitory effech dhe development of
various types of microorganisms (Salmonella, Stmglogcus aureus, fungi)
and toxin formation, in particular, the accumulatiof aphtolotoxin is
recognized by most researchers. The inhibitorycefi€ nitrites on the growth
and toxin formation of C. botulinum has great intaoce.

Different doses of nitrites, which may have an hitbry effect on
growth and toxin formation of C. botulinum and etheicroorganisms are
pointed out (from 80 to 150 mg/kg) [2].

The effect of the residual content of sodium migritin model
suspensions from pork during storage up to 6 mothsvell as preserving
additives in pasteurized meat on C. botulinum wasstigated. It is shown that
the residual amounts of nitrites are not direclgited to the ability to inhibit the
growth of C. botulinum of A and B types. The infation about the existence
of nonproteolytic strains of C. botulinum, whiclthaugh are more sensitive to
the effects of heat, salt and nitrites, but ablgrtawv and accumulate toxins at
temperature below 10°C is particular important.

Considerable amount of researches are devoted do utie of
antioxidants, since these substances delay theegwoof accumulation of
nitrosamines through the intensification of thexfation of nitric oxide and its
compounding with myoglobin. Thus, it is shown thia¢ concentration of
8-hydroxyquinoline in an amount of 1000 mg/g intslioxin formation within
60 days of storage at 27°C, even under the indonladf 8000 cells/g.
However, this amount of antioxidant causes therodh@anges of mincemeat
color, but under the combination of antioxidanamamount of 200-500 mg/kg
and 40-80 mg/kg of nitrite the inhibitory effect thre growth of C. botulinum
toxin formation without discoloration of the sangpis marked.

Sorbic acid in an amount 0,2-0,26% to meat in coatibn with
40 mg/g of nitrite and 550 mg/g of ascorbic aciduee the toxin formation
of C. botulinum and microbial spoilage. Sorbitoltianicrobial effect
intensifies with increasing of salt concentratiosoni 2,5 to 3,5%, at pH
value below 6,0 and at low temperature storage.

The process of introducing of ascorbic acid inte tmass of
mincemeat under the study of growth and toxin fdromaof botulinum
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bacillus in sausages, color formation in whichriswged by the introduction
of coloring agent from the blood of slaughterednzals in combination
with reduced concentration of sodium nitrite shoaddstudied [3; 4].

In the USA method for reducing the content of realdnitrite and
nitrosamines in meat while arniietulinus action by using the mixture from
salt, nitrite, polyphosphate and special additiwéth ascorbic acid and its
salts was patented [5].

The tendency to increase the binding of nitritehwitioglobin by
acidification of the medium led to the investigatiof the effect of organic
acids on the accumulation of nitrosamines and tofanmation of
C. botulinum.

The cycle of works are devoted to the use of phatgshin the
production of meat products for inhibiting the gtbwof C. botulinum.
Sodium acid pyrophosphate in mixture with sodiurtritei effect on the
growth and toxin formation of emulsions in the bagél pork sausages; the
maximum delay of toxin formation (12-18 days) isiged by combination
of 0,4% sodium acid pyrophosphate, 40 mg/kg sodiitrite and 0,26% of
potassium sorbate. The authors suggest that sodtich pyrophosphate
does not effect on the spores germination, bug iéffective inhibitor of
toxin formation.

These properties of phosphates, we take into atcdan
substantiation of the necessity to introduce themnthie recipe of boiled
sausages with the coloring agent from the blocglanfghtered animals [6; 7].

The purpose and objective of the articleis investigation of the
effects of different concentrations of sodium tdricolor agent, and their
combinations on the reproduction of the botulismusadive agent in
mincemeat and products of its toxin in storage @@t of the finished
product.

Presentation of the research material. The object of the study is
sausage mincemeat of «Stolovaya» variety with iadditof various
concentrations of sodium nitrite (30,0; 15,0; 7&0; 1,5 g) and its
combinations with the coloring agent (2%) and sodaorbate (0,2%).

Sausage mincemeat with different concentrations thed above
mentioned ingredients was inoculated with spore3. dfotulinum at the rate of
10° microbial bodies per 1 g.

Control sample is sausage mincemeat without stuatieitives, which
was inoculated with spores of C. botulinum, andettked to heat treatment
similar to the test samples.

The research results which simulate conditions efetbpment of
C. botulinum in boiled sausages are presentedia th

Data presented in table 1 show that in the coldag® conditions
(t = +4 £ 1,0°C) for 3 and 5 days toxins formatiohbotulism bacilli is
completely suppressed regardless of the contantrinemeat of the sodium
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nitrites, sodium sorbate, coloring agent and tleeimbinations. The same
situation is in the control non-nitrite samples.

The growth of botulism bacilli in the sausage mineat is observed
under the same storage conditions (+4 + 1°C). mtensity of the growth of
botulism bacilli depend on the concentration ofigwdnitrite in the mincemeat.

Table 1
The growth and toxins formation of botulism bacilliin sausage
mincemeat with different color-forming additives
(storage at temperature 4 + 1°C)

The composition of color- i
forming additives in the sausage Storage, three Storage, five
g g d
. ays days
mincemeat
. | Growth Toxins Growth Toxiqs
Name Concentration (MPN) formation (MPN) formation
(UAsg) (UAso)
NaNO, 30,0 absen 0 HET 0
NaNO, 15,0 1,2x1H 0 1,2x16 0
NaNO, 7.5 2,0x16 0 2,0x10 0
NaNQ, 5,0 2,0x16 0 2,0x10 0
NaNQ, 1,5 2,0x16 0 2,0x10 0
NaNG, + sodium
sorbate 0,2% +
coloring agent 2% 1,5 2,2x168] 0 2,2x10 0
NaNG; + 2% coloring
agent 1,5 2,2x7( 0 2,2x10 0
Sodium sorbate 0,2%
coloring agent 2% 22xip 0 2,2x10 0
Coloring agent — 2% 22x1p 0 2,2x10 0
Sausage mincemeat
without additives
(control sample) 22xt0 0 2,2x10 0

It is noted that during the storage of the finislsadsage mincemeat
at temperature of 4°C + 1 complete inhibition obwth of C. botulinum
(MPN = 0) is observed only under the concentratidnsodium nitrite
30,0 g. Sodium nitrite concentration levels of 4,%-g hardly retard the
growth of C. botulinum (MPN = 2,0 x 101 — 2,2 xGthat prove the
growth indices in the control non-nitrite sampls®(N = 2,2 x 16).

Research results of growth and toxin formation afubsm bacilli in
the sausage mincemeat which is stored after theé treatment at
temperature of 22 + 1°C, in conditions which aréinaccordance with the
requirements for storage of boiled sausages (tmpedeature is not higher
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than 6°C, relative humidity in the range of 95%), 5-days (period which
is twice as long than permissible shelf life oflbdisausages in refrigerated
state) are presented in the table 2.

Table 2
The growth and toxins formation of botulism bacilliin sausage
mincemeat with different color-forming additives
(storage at temperature 22 + 1)

The composition of color-
: . . Storage, three .
forming additives in the days Storage, five days
sausage mincemeat
. | Growth Toxin_s Growth Toxin_s
Name Concentratio (MPN) formation (MPN) formation
(UAso (UAso
NaNG, 30,0 0,6x16] 1,72 4,6x16 10,0
NaNG, 15,0 0,6x16] 1,72 5,8x16 10,0
NaNO, 7.5 2,2x18| 3,19 6,9x18 10,0
NaNO, 5,0 3,1x18| 5,62 8,0x18 10,0
NaNG, 15 4,0x160] 5,62 8,6x16 10,0
NaNG; + NaNG +
sodium sorbate 0,2%
+ coloring agent 2% 15 4,0x18| 3,16 8,516 10,0
NaNQ, + 2%
coloring agent 15 4,0x30 3,16 8,8x16 10,0
Sodium sorbate 0,2%
+ coloring agent 2% 46x10 5,62 10,2x10 17,7
Coloring agent— 2% 6,8x1) 10,0 142x16| 31,6
Sausage mincemea;
without additives
(control sample) 6,9x1G| 10,0 16,2x18 | 31,6

Data presented in table 2 show that the growthtaxith formation
of C. botulinum of A, B and E serotypes in the §ilmd sausage mincemeat
during storage at 2 + 1°C were observed in allistidamples, in both test
and control samples.

At the same time, there is definite dependenceroivth intensity
and toxin formation on content and the concentnatibsodium nitrite:

— the maximum growth and toxin formation in contran-nitrite
samples and in samples which contain coloring agerse (MPN = 6,8x£p
UAso = 10) were observed after three days of storageraperature of
22 + 1°C; pronounced growth and toxin formationagetompared with
control samplgHBY = 0,6; EJlso = 1,72) is observed only in the samples
which contain concentrations of sodium nitrite whiare not used in
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Ukraine during the boiled sausages production Q&M g); growth and toxin
formation of C. botulinum in sausage mincemeat aiomg both used
concentrations of sodium nitrite (#50 g) and recommended concentrations
of sodium nitrite (1,5 g) are not significantly fdifent among themselves by
activity (for example, U = 3,19 — 5,62 at U4 = 10 in the control
sample);

— the growth and toxin formation of C. botulinum af studied
sample were marked after five days of storagerapégature of 22 + 1°C.
Thus, some delay in growth and toxin formation careg with the control
(non-nitrite) samples was observed in all test dasnwhich contain nitrite.

It should be noted that the assessment of microficdl processes
in boiled sausages, which are stored 5 days ataernpe of 22 + 1°C,
hasn’t practical significance, since, by this titest and control products
lose their necessary consumer qualities (spoilgggoms are found out).

Conclusions. Thus, it is shown that sodium nitrites have anti-
botulinus activity in dependence on their concdirain the recipe of
boiled sausages and storage conditions of finigpiheducts.

The decreasing of sodium nitrates content to 1#&ng its use in
combination with 2% of the coloring agent does nmtke worse the
microbiological indices of quality of boiled sausagregarding to growth
and toxin formation of C. botulinum of A, B and Erstypes which
vegetate in Ukraine. At the same time in the samisaijncemeat with
traditional concentrations of sodium nitrite (7,9-%9) and in the sausage
mincemeat which is recommended by us (1,5 g) inlkipation with the
coloring agent (2%), reliable suppression of toxformation of
C. botulinum is only ensured by compliance withisag and hygienic
requirements for storage (storage at low positévegeratures).
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