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Obpabomxa OporHcIHCcesbIX KYIbMYP C UCHONb308AHUEM MASHUMHO20 NONA 0Aen B03MOICHOCHb TyUlle NOHAMb
Oelicmeue MAzHUmMHO20 NOJA HA AKMUBHOCHb (DEPMEHMO8 OPOACIHCEGLIX KYIbMYP d MAKdxHce HA KoneOauus
KOHYeHmMpayuu Makpo- u MUKPOIIEMEHIMOB.

Ilepeo u nocne 0bpabomKu MAZHUMHBIM NOKEM ONPEOEANU 8 CYCHEHIUAX OPOIHCHCESBIX KYIIbIMYD NOKa3amenu
azomnoeo, 6eKo8020, yene800H020, AHCUPOBO2O MEMAOONUIMA U AKIMUSHOCMb (PepMennos.

Ilpu  buoXuMU4eCKOM UCCIE008AHUU OMMEUANOCh CHUMICEHUE AKMUSHOCIU (HEPMEHMO8, KOHYEeHmpayus
MaKpo- U MUKpOIJIeMeHmos nocie 00pabomu MazHUmMHbIM NOJEM, KOHYEHMpayus mpueiuyepuoos u MoueguHsl nocie
00pabomKy MazHUMHbIM NOJEM MaKdce pesko chudicaracs. Konyenmpayua eniokosvl ocmasanact cmabunvhou oes
mendenyuu K cHudxcenuro. O6pabomka mazHumHblM NoLeM Kynbmyp opodicicell euoa Saccharomyces cerevisiae
nposoounace 8 meyenue 840 cexyno npu macnumnori mooynayuu 3,3 mT (munnumecn) u 8pawjenuy MaeHUMHO20 NOJsL
100 I'y 6 pezynbmame ue2o dokazana Hedghgexmuenocms maxot obpabomxu 0 npoyecca 6podicenusi, TTOCKOIbKY
HMHIMOMPOBAaHHE aKTUBHOCTH (DEPMEHTOB, JIEJIACT MPOLECC OPOKEHHUS HEBO3MOXKHBIM.

Obpabomxa maznumnsim noiem, Opodcicesvle Kynbmpyul, Saccharomyces cerevisiae, ghepmenmul, Opodicenue.

Spontaneous fermentation of grape must is always accompanied with complex biochemical reactions
such as carbohydrates transformation into ethyl alcohol and carbon dioxide. The mechanism of such
processes starts up due to the yeast enzymes produced during their reproduction in cultural solution.
Together with bacteria and fungi the yeasts are located on the skin of ripe grapes. In anaerobic conditions
yeast enzymes participate in the process of grape must transformation into ethyl alcohol, carbon dioxide and
other products [2, 3, 9]. All of this play an important role in the technology of making high quality natural
wine. Taste and wine delicate aroma depend on the yeast culture which used in the fermentation process of
winemaking.

The products of primary fermentation are aromas and flavours, the gas carbon dioxide, and heat. The
production of heat during fermentation (it is an exothermic process) means that during fermentation the
temperature of the fermentation vessel will rise, and will require action on the part of the winemaker to cool
it down up to optimal temperature.

White grape must fermentation is usually conducted in the range of 8-19°C, and red must fermentions
typically are allowed to run at between 25 and 32°C. At temperatures higher than this, there can be a loss of
desirable aroma and flavour compounds.

In nature, there are different wild yeast species that are able to participate in the process of grape must
fermentation as well. Therefore our task was to determine enzyme activity, concentration of macro- and
microelements and some other parameters of cellular mehabolism including nitric, protein, carbohydrate and
lipid metabolism of isolated yeast species. Pure yeast culture makes biotechnological process more
controllable and for this reason it is more preferable in wine industry.

Pure yeast cultures resistant to ethyl alcohol, acid and potassium sulphite, provide possibility for
fermentation of grape must even in unusual, extreme conditions [7, 8, 11 ].

Specific difference in yeast cultures plays an important role in receiving wine with high quality. The
grape must possess yeast strains with high zymotic activity [6, 7, 10 ].

The aim of this research was to study the effect of magnetic field treatment to yeast cultures
Saccharomyces cerevisiae before and after magnetic field treatment. For this purposes it was determined
activity for some enzymes, concentration of macro- and microelements and some other parameters of yeast
metabolism.

MATERIALS AND METHODS

Samples from different industrial grape varieties were collected during the season of vintage from
vineyard of winery Company «Koblevoy», Nikolaev's region. The total amount of the varieties which were
selected for the research was fourteen. The following industrial varieties of grape were selected for the
research: Chardonnay, Cabernet Sauvignon, Merlot, Sauvignon, Wrestling Rhenish, Aligote, Rkatsiteli,
Bastardo, Traminer, Irshai Oliver, Muscat Ottonel, Hamburg's Muscat, Fetyaska, Isabella.

The grape sorts were cultivated on the soils in the district located between Black See and Tiligul
estuary.

The grape must made from different grape varieties was placed into the sterile glass flasks to half
volume. Each flask was carefully closed with a rubber stopper with an injection needle in it. During the



fermentation process it was necessary to remove carbon dioxide, which was a result of active anaerobic
fermentation processes in grape must. At the end of grape must fermentation pure yeast cultures were
isolated using traditional microbiological methods [2] by consistent inoculation of a sample into Petri dish
with a few modifications of nutrient selective agar for yeast isolation and cultivation. Primary yeast isolation
was done on Inhibitory Mold Agar medium, (Becton Dickinson Company, USA). The yeast culture
morphological properties were checked after the primary yeast culture isolation. Yeasts were identified by
polymerase chain reaction (PCR) using universal yeast primers [20, 11]. After yeast cultures identification
the next step yeast cultivation was done on Wort Agar medium (Becton Dickinson Company, USA). Each
isolated yeast culture after identification was deposited in the NRRL Culture Collection (Nord Regional
Research Laboratory), Peoria, USA and in British National Collection of Yeast Culture (NCYC), Norwich,
UK. For yeast isolate identification it was used amplification of ITS1- 5,8S — ITS1-2b and D1-D2 26S
genome locus fragments that code ribosomal RNA with the next direct sequencing of received DNA
fragments [ 3 |.

It was done in cooperation with Dr. Maxim Filipenko, Head the Laboratory of Pharmacogenomics,
Research Institute of Chemical Biology and Fundamental Medicine, Novosibirsk, Russia and their
Sequencing Center.

After PCR identification of yeast species as Saccharomyces cerevisiae, each isolated yeast culture was
tested for mating type also by PCR in cooperation with Dr. Yoshinobu Kaneko, Department Biotechnology,
Osaka University, Japan. As soon as it was specified, the mating type for each yeast culture, also their
morphological, physiological and biochemical properties were determined.

Each yeast culture were tested for technological characteristics such as growth resistance at high
temperature +42°C and low temperature 68 °C, growth at low pH 2.6-3.0 (acid resistance), growth at the
presence of 5, 10, 15% of ethyl alcohol (ethyl alcohol resistance), growth at the presence of high sulfite
concentration (sulfite resistance), hydrosulfide synthesis (production, gassing) were studied as well.

Magnetic field treatment of yeast Saccharomyces cerevisiae was made with magnetic field induction
3,3 Milli Tesla-level at magnetic field rotation frequency 100 Hz. Such basic power rating of magnetic
induction makes magnetic field treatment efficient for yeast research. It was used for yeast cultures magnetic
field treatment at 3,3 Milli Tesla-level. It was used magnetic field device the “Magnetor” model. Total
number of conducted magnetic field yeast treatments was 10 performed with an interval of 24-48 hours
between the treatments [1, 4, 5].

Magnetic field treatment used for yeast cultures Saccharomyces cerevisiae was performed with
magnetic field inductor, the “Magnetor” model [6, 8].

Magnetic field treatment during use for yeast culture Saccharomyces cerevisiae treatment worked at
the streaming conditions with magnetic field induction of 3.3 Milli Tesla-level and magnetic field rotation
frequency 100 Hz. Total time of exposure was at 840 sec for one procedure by stepwise [7].

Total number of magnetic field treatments was 10 with an interval of 24-48 hours between yeast
magnetic field treatments.

Enzyme activity was t-tested, concentration of macro- and microelements and some other parameters
which include nitric, protein, carbohydrate and lipid cellular mehabolism of isolated yeast species including
control tests. For testing parameters activity of the following enzymes was determined: Lactate
dehydrogenase, Phosphatase, Amylase, Cholinesterase, Glucose-6-phosphatedehydrogenase, Transferase to
such aminoacids as Alanine, Aspartate, Glutamine was determined as well. In addition parameters of macro-
and microelements and protein (total), glucose, triglycerides, urea were studied. All the above listed
parameters are based on a principle of spectrophotometric analysis and made using biochemical analyzer
Cobas, which produce (Hoffman La Roche Company, Switzerland). All tests were conducted using specific
test kits for each studied parameter. The kits were made by the (BioSystems Company S.A. Costa Brava,
Spain). It was used the kits made by the (Sentinel Company, Italy) for the Glucose-6-phosphate
dehydrogenase testing, and by (Pliva Lachema Diagnostika, Brno, Czech Republic) for the Chlorides and
Cholinesterase testing.

Statisitical deviation and significance of difference was evaluated by Student’s t-test with coefficient
(P<0,05). Also it was calculated Spearman's rank correlation coefficient for the tested biochemical
parameters before, 16 and 40 hours after magnetic field treatment.

RESULTS AND DISCUSSION

Refreshed yeast cultures were inoculated into glass test tubes contained pure 20 % solution of D-
glucose and it was tested yeast suspensions before and after 16 and 40 hours of magnetic field treatment of
yeast cultures. The following parameters were tested: Protein (total), Glucose, Triglycerides, Urea, Calcium,
Phosphorus, Magnesium, Iron, Chlorides.



The following enzyme activity was tested: Lactate dehydrogenase, Phosphatase, Amylase,
Cholinesterase, Glucose-6-phosphatedehydrogenase, Transferase to such aminoacids as Alanine, Aspartate,
Glutamine was determined as well. All the above listed parameters are based on a principle of
spectrophotometric analysis and made using biochemical analyzer Cobas, which produce (Hoffman La
Roche Company, Switzerland). All the tests were conducted using specific test kits for each studied
parameter. The kits were made by the (BioSystems Company S.A. Costa Brava, Spain). It was used the kits
made by the (Sentinel Company, Italy) for the Glucose-6-phosphate dehydrogenase testing, and by (Pliva
Lachema Diagnostika, Brno, Czech Republic) for the Chlorides and Cholinesterase testing [2, 13, 15].

The most perspective yeast cultures used for biotechnology of wine making were chosen for the
further research associated with their graded adaptation to ultra violet, magnetic, infrared, red and green
spectrum of laser treatment [4, 5]. The purpose was to make selection for further use in biotechnology of
wine making,

ALP — Phosphatase (alkaline).

ALT — Alanine aminotransferase.

AST — Aspartate aminotransferase.

AmL — Amylase.

CHE - Cholinesterase.

G6PDH — Glucose-6-phosphatdehydrogenase.

v-GT — gamma-glutamyltransferase.

LDH — Lactate Dehydrogenase.

1 pmol — it is enzyme activity catalized transformation substrate during 1 min.

1 enzyme unit/L equivalent to 0.0166 pkat/L.

1 Unit = 1 umol/min = 1/60 umol/sec = 1/60 pkat = 16,6 nkat.



Table 1 — Enzyme activity for yeast cultures Saccharomyces cerevisiae before, 16 and 40 hours after
magnetic field treatment.

Yeast suspension without treatment

Yeast suspension 16 hours after

Yeast suspension 40 hours after

Name of Enzvme (_control ) magnetic field treatment magnetic field treatment
Y Aligo Bastar Caber Chardon Irshai Aligo Bastar Caber Chardon Irshai Aligo Bastar Caber Chardon Irsha
mol/ te do net ne Olive te do net ne Olive te do net ne i
Yy Yy Yy
: r r Oliv
(minx L) o
i 1665 | 830% 759+ 107,0% 813 | 332t | 66t 116= 166= 49% L6t L6t L6t 3% L6t
Ala‘nlne 04 20 0.6 18 0.5 02 02 04 02 03 02 0,1 0,1 02 02
aminotrans-ferase,
: -2
umol/min x 10”°L
1495 | 647% 141120 | 664% 498 | 39% 6,6% 33t 33t 33t L6t 33t 49% 33t 49%
Aspartate 03 04 3 03 03 03 02 02 02 02 02 02 03 02 02
aminotrans-ferase,
: -2
umol/min x 10”°L
692: | 509+ 17505 | 1494% 162 | 39% 0,99+ 0,83+ 1,49% 132f | 7.80% | 647% 4.48% 3485 1,82%
Amylase‘, o 03 12 12 0,6 09 04 0,08 0,02 0,1 0,05 0.5 0,04 0.7 0.1 0.03
pmol/(min x 10~L
i . 58,120 | 83020, | 74720, | 166204 33220 | 16680 | 19920, | 14920, | 132% 11620 | 83t 66£04 | 33202 | 49:05 6,620
Cholmegte rase_:z, 9 5 7 2 Kl 5 5 03 4 02 2
umol/min x 10™°L
- 182+ | L6t 6,6& L6t 6,6& 9.9+ 9.9+ 83% 83t 49 | 33t 49% L6t 33t 495
Gamma-glutamyl 0,7 02 02 02 02 0,6 08 0.2 0.2 0,5 0.2 04 0,2 0,2 03
transferase,
: -2
umol/min x 10™°L
6- 499 | 232% 19.0% 249+ 398 | 83% 49% 6,6¢ 83t 33t L6t 49% 33t 6,6& 33t
Glucose-6 08 03 07 04 04 02 02 02 02 02 1 04 02 02 0,1
phosphatedehydrog
enase,
: -2
umol/min x 10”°L
166 | 332% 58,1+ 498% 664 | L6t 6,6% 83% 49% 3% 6,6¢ 83% 49% 33t L6t
Lactate
02 02 03 0.8 03 02 02 02 03 02 02 0,1 03 02 02
dehydrogenase,
: 2
umol/min x 10”°L
1662 | s81= 83,0+ 498% 581 | 830t | 332 53,1% 308+ 448t | 33t L6t 49% 3% L6t
Pho sphgta se 04 o1 03 05 02 0.1 02 02 0,5 02 02 02 03 02 0.2
(alcaline),
: -2
umol/min x 10”°L

Standard deviation was calculated, and statistical significance of difference was evaluated by Student's t-test (P<0,05)




Table 2 — Macro- and microelements concentration and some other parameters of carbohydrate, protein and
lipide metabolism in yeast cultures Saccharomyces cerevisiae before, after 16 and 40 hours magnetic field

treatment
Yeast suspension without treatment ( control ) | Yeast suspension 16 hours after | Yeast suspension 40 hours after magnetic
Tested magnetic field treatment field treatment
parameter Aligote Bastardo Cabernet Chardonn | Irshai Aligo Bastar Cabern Chardonn | Irsha Aligote Bastar Cabern Chardonn | Irsha
ey Oliver te do et ey i do et ey i
Oliv Olive
er r
Calcium, 12,06+ 14,6320, | 16,26£0, | 15.86 14,04+ 091+ | 074% 0,80+ 0,93+ 0,82 | 191+ 147+ 1,70+ 124+ 1.55
mmol/L 04 1 2 £03 0,1 0,03 0,05 0,04 0,05 + 0,03 0,07 0,06 0,04 +
0,04 0,04
Phospho- 0,81 2,08+ 1,13+ 140 132+ 022+ | 021+ 0,24+ 0,30+ 0,26 | 0,06+ 0,1+ 0,09+ 0,08+ 0,19
rus 0,03 0,09 0,01 0,1 0,02 0,01 0,01 0,01 0,02 + 0,01 0,01 0,01 0,02 +
0,02 0,02
mmol/L
Magnesiu 0,51 8,44+ 922+ 9,82+ 8,56+ 0,07+ | 0,06+ 0,07+ 0,08+ 0,04 | 0,10+ 0,24+ 0,18+ 0,30+ 025
m mmol/L | 003 0,03 0,07 0,04 0,04 0,003 | 0,003 0,005 0,003 + 0,005 0,02 0,01 0,01 +
0,00 0,02
5
Tron 16,0+ 30,0+ 57,0+ 44,0+ 37,9+ 8,4+ 3.9+ 5,0+ 47+ 61+ | 10t 0,9+ 2,0+ 13+ 0,8+
0,2 0,6 04 0,2 0,5 0,1 0,3 0,2 0,2 0,2 0,1 0,1 0,2 0,1 0,1
umol/L
Chlorides 1422+ | 546,74, | 5142+1, | 588,7+ 4853+ 71+ 54+ 2,1+ 42+ 30+ | 09+ 0,5+ 0,8+ 0,8+ 0,4+
mmol/L 34 0 0 33 22 0,2 0,2 0,2 0,2 0,1 0,02 0,04 0,02 0,01 0,02
Protein 0,3+ 0,1+ 0,1+ 0,2+ 0,2+ 0,3+ 0,3+ 0,1+ 0,5+ 03+ | 0,02% 0,3+ 0,3+ 0,6+ 0,1
(total) /L 0,02 0,005 0,005 0,01 0,01 0,02 0,03 0,005 0,04 0,03 | 0,003 0,02 0,04 0,03 0,003
Glucose 10,8+ 12,5340, 11,6740, 11,41 9,79 9,59 8,53 7,72 9,17 9,55 12,14+ 10,54+ 12,04+ 11,40+ 13,48
mmol/L 0,4 04 09 +0,03 +0,11 +0,05 +0,07 +0,1 +0,1 + 0,8 0,5 0,1 0,3 +
0,1 0,2
Triglyceri | 590+ 13,5550, | 15,6120, | 13,86+ 15,89+ | 471 | 4.64 4,60 4,59 465 | 478+ 4775+ 471+ 4,69+ 452
des 0,5 1 3 0,2 0,1 0,1 0,1 0,1 0,04 004 | 0,06 0,06 0,06 0,2 +
0,05
mmol/L
Urea 0,52+ 0,70+ 0,38+ 0,91+ 0,64+ 325 3,30 232 0,70 149 | 1,70+ 1,52+ 131+ 126+ 1.58
0,03 0,02 0,01 0,02 0,03 0,03 0,2 0,03 0,03 006 | 0,02 0,06 0,02 0,03 +
mmol/L 0.04

Standard deviation was calculated, and statistical significance of difference was evaluated by Student's t-test (P<0,05)




It was determined that magnetic field treatment of yeast culture Saccharomyces cerevisiae inhibits
activity for such enzymes as: Lactate dehydrogenase, Transferases by aminiacids: alanine, aspartate,
glutamine [ 2 ]. Contrary treatment with magnetic field after 16 hours stimulate activity for such enzyme
as Phosphatase and Cholinesterase. All other parameters compare with a control without magnetic field
treatment are low. Concentration for macro- and microelements 16 hours after magnetic field treatment
low including concentration of calcium, phosphorus, magnesium, iron and chlorides.

Concentration for macro- and microelements 40 hours after magnetic field treatment still is low,
but some parameters increased including concentration of calcium and magnesium. For concentration of
phosphorus, iron and chlorides decreasing still continue [12, 14].

Enzyme activity before magnetic field treatment and 16 and 40 hours after magnetic field treatment
of yeast cultures Saccharomyces cerevisiae showed that fermentation of grape must inhibits [10, 15] after
such magnetic field treatment, see tab.1.

Concentration of protein (total), glucose, triglycerides before magnetic field treatment, 16 and 40
hours after magnetic field treatment of yeast cultures Saccharomyces cerevisiae showed some variety, see
tab. 2.

The author analyzed the data using Spearman's rank correlation coefficient, which converts the
measurement variables to ranks, and the relationship between the variables which is significant.

The alanine aminotransferase activity after 16 hours magnetic field treatment twice decreased
compare with enzyme activity without magnetic field treatment and then after 40 hours magnetic field
treatment again activity twice decreased. Spearman's rank correlation coefficient before and 16 hours
after: (Rs=0,70 moderate correlation, (P=0,05), before and 40 hours: (Rs=0,70, P=0,05), 16 hours and 40
hours after treatment: (Rs=0,71, P=0,05).

The aspartate aminotransferase activity after 16 hours magnetic field treatment trice decreased
compare with enzyme activity without magnetic field treatment and then after 40 hours magnetic field
treatment again activity twice decreased. Spearman's rank correlation coefficient before and 16 hours
after: (Rs= -0,44, P=0,05), before and 40 hours after: (Rs=0,52, P=0,05), after 16 and 40 hours treatment:
(Rs=-0,05, P=0,05).

The amylase activity after 16 hours magnetic field treatment very decreased compare with enzyme
activity without magnetic field treatment and then after 40 hours magnetic field treatment again activity a
bit increased. Spearman's rank correlation coefficient before and 16 hours after: (Rs= -0,30, P=0,05),
before and 40 hours after: (Rs= -0,5, P=0,05), 16 and 40 hours after treatment: (Rs= 0,2, P=0,05).

The cholinesterase activity after 16 hours magnetic field treatment trice decreased compare with
enzyme activity without magnetic field treatment and then after 40 hours magnetic field treatment again
twice activity decreased.

Spearman's rank correlation coefficient before and 16 hours after: (Rs= 0,8 high correlation,
P=0,05), before and 40 hours after: (Rs= 0,05, P=0,05), 16 and 40 hours after treatment: (Rs= 0,31,
P=0,05).

The gamma-glutamyltransferase activity after 16 hours magnetic field treatment twice increased
compare with enzyme activity without magnetic field treatment and then after 40 hours magnetic field
treatment again twice activity decreased.

Spearman's rank correlation coefficient before and 16 hours after: (Rs= 0,02, P=0,05), before and
40 hours after: (Rs=-0,3, P=0,05), 16 and 40 hours after treatment: (Rs=-0,03, P=0,05).

The glucose-6-phosphatedehydrogenase activity after 16 hours magnetic field treatment in 3-4
times decreased compare with enzyme activity without magnetic field treatment and then after 40 hours
magnetic field treatment again activity decreased.

Spearman's rank correlation coefficient before and 16 hours after: (Rs= 0,2, P=0,05), before and 40
hours after: (Rs=-0,46, P=0,05), 16 and 40 hours after treatment: (Rs= 0,01, P=0,05).

The lactate dehydrogenase activity after 16 hours magnetic field treatment trice decreased compare
with enzyme activity without magnetic field treatment and then after 40 hours magnetic field treatment
activity was stable decreased.

Spearman's rank correlation coefficient before and 16 hours after: (Rs= 0,3, P=0,05), before and 40
hours after: (Rs=-0,8, P=0,05), 16 and 40 hours after treatment: (Rs= 0,2, P=0,05).

The phosphatase (alcaline) activity after 16 hours magnetic field treatment increased and was high
compare with enzyme activity without magnetic field treatment and then after 40 hours magnetic field
treatment activity was very decreased in 20-35 times.

Spearman's rank correlation coefficient before and 16 hours after: (Rs= -0,2, P=0,05), before and
40 hours after: (Rs= 0,11, P=0,05), 16 and 40 hours after treatment: (Rs= 0,58, P=0,05).



Comparative analysis before magnetic field treatment, tested result between concentrations of
calcium and chlorides, Spearman's rank correlation coefficient: (Rs=0,7 moderate correlation, P=0,05).

Comparative analysis before magnetic field treatment, tested result between concentrations of
chlorides and iron, Spearman's rank correlation coefficient: (Rs=0,5, P=0,05).

Comparative analysis before magnetic field treatment, tested result between concentrations of
magnesium and chlorides, Spearman's rank correlation coefficient: (Rs=0,7 moderate correlation,
P=0,05).

The calcium concentration after 16 hours magnetic field treatment decreased and then after 40
hours magnetic field treatment again increased. Spearman's rank correlation coefficient before and 16
hours after: (Rs= -0,2, P=0,05), before and 40 hours after: (Rs= -0,4, P=0,05), 16 and 40 hours after
treatment: (Rs= -0,1, P=0,05).

The phosphorus concentration after 16 hours magnetic field treatment decreased and then after 40
hours magnetic field treatment again decreased. Spearman's rank correlation coefficient before and 16
hours after: (Rs= 0,01, P=0,05), before and 40 hours after: (Rs= 0,5, P=0,05), 16 and 40 hours after
treatment: (Rs= 0,01, P=0,05).

The magnesium concentration after 16 hours magnetic field treatment very decreased and then after
40 hours magnetic field treatment again increased. Spearman's rank correlation coefficient before and 16
hours after: (Rs= 0,46, P=0,05), before and 40 hours after: (Rs= 0,70, P=0,05), 16 and 40 hours after
treatment: (Rs= 0,05, P=0,05).

The iron concentration after 16 hours magnetic field treatment very decreased and then after 40
hours magnetic field treatment again decreased. Spearman's rank correlation coefficient before and 16
hours after: (Rs= -0,30, P=0,05), before and 40 hours after: (Rs= 0,60, P=0,05), 16 and 40 hours after
treatment: (Rs=-0,10, P=0,05).

The chlorides concentration after 16 hours magnetic field treatment very decreased and then after
40 hours magnetic field treatment again decreased. Spearman's rank correlation coefficient before and 16
hours after: (Rs= -0,2, P=0,05), before and 40 hours after: (Rs= 0,21, P=0,05), 16 and 40 hours after
treatment: (Rs= 0,41, P=0,05).

The glucose concentration after 16 hours magnetic field treatment a bit decreased, and then after 40
hours magnetic field treatment was stable. Spearman's rank correlation coefficient before and 16 hours
after: (Rs= -0,80, P=0,05), before and 40 hours after: (Rs= -0,90, P=0,05), 16 and 40 hours after
treatment: (Rs= 0,60, P=0,05).

The triglycerides concentration after 16 hours magnetic field treatment, decreased and then after 40
hours magnetic field treatment was stable decreased. Spearman's rank correlation coefficient before and
16 hours after: (Rs= -0,3, P=0,05), before and 40 hours after: (Rs= -0,9, P=0,05), 16 and 40 hours after
treatment: (Rs= 0,40, P=0,05).

The urea concentration after 16 hours magnetic field treatment, increased and then after 40 hours
magnetic field treatment again decreased. Spearman's rank correlation coefficient before and 16 hours
after: (Rs= -0,3, P=0,05), before and 40 hours after: (Rs=-0,4, P=0,05), 16 and 40 hours after treatment:
(Rs= 0,5, P=0,05).

CONCLUSIONS

1. It was determined that activity for such enzymes as: alanine aminotransferase, aspartate
aminotransferase, = gamma-glutamyltransferase, = glucose-6-phosphatedehydrogenase,  lactate
dehydrogenase, amylase after magnetic field treatment decreased.

2. Activity for such enzymes like cholinesterase and phosphatase (alcaline) after magnetic field
treatment increased.

3. The calcium concentration after magnetic field treatment decreased in 10-12 times after 16 hours,
however after 40 hours concentration increased twice.

4. The phosphorus concentration after magnetic field treatment decreased in 4-5 times after 16 hours,
but 40 hours after magnetic field treatment contunied to decrease.

5. The magnesium concentration after magnetic field treatment decreased in 12-15 times after 16 hours,
but 40 hours after magnetic field treatment concentration increased in 2-3 times.

6. The protein (total) and glucose concentration before and after magnetic field treatment was stable.

7. The triglycerides concentration after magnetic field treatment decreased in 6-8 times and was low
during all the time of study.

8. The urea concentration after magnetic field treatment increased in 3-5 times after 16 hours and then
after 40 hours was twice decreased.



9. It was found moderate correlation before and 40 hours after magnetic field treatment for
concentrations of phosphorus, magnesium and iron.

10. High correlation between macro- and microelements was determined if no magnetic field treatment
was in place. The high correlation between such parameters as: calcium and magnesium r=0,8,
calcium and iron r= 0,9, magnesium and iron r=0,9, phosphorus and chlorides r=0,8.

11. It was found that magnetic field treatment during 840 sec with magnetic modulation - 3,3 Milli
Tesla-level and magnetic field rotation frequency 100 Hz is ineffective for activation of fermentation
process, because inhibit enzymes activity and total fermentation process.

12. Magnetic field treatment during 840 sec with magnetic modulation - 3,3 Milli Tesla-level and
magnetic field rotation frequency 100 Hz is ineffective for the fermentation process, however it
could be used in biotechnology of wine, food or pharmaceutical industry in those cases when it is
necessary to stop immediately enzymatic activity.
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THE EFFECT OF MAGNETC FIELD TREATMENT
ON CARBOHYDRATE FERMENTATION
BY YEAST SACCHAROMYCES CEREVISIAE
V.N. Bayraktar

Treatment of yeast cultures using magnetic field induction gives an ability to understand better the
magnetic field action to enzyme activity of yeast cultures, also fluctuation of macro- and microelements
concentration.

Before and after magnetic field treatment it was determined in yeast suspension parameters of
nitrogenic, proteinic, carbohydrate, lipidic metabolism and enzymatic activity.

The following enzymes activity was determined for such enzymes as: glucose-6-phosphate
dehydrogenase, lactate  dehydrogenase, gamma-glutamyltransferase, phosphatase, amylase,
cholinesterase, some aminotranspherases.

During biochemical testing it was found that there is a decrease of enzyme activity, concentration
of macro- and microelements after magnetic field treatment also decresed, concentration of triglycerides
level and urea after magnetic field treatment also decreased. The glucose concentration was stable without
tendency to decrease. Magnetic field treatment was used for yeast cultures Saccharomyces cerevisiae
during 840 sec with magnetic modulation 3,3 Milli Tesla-level.

It was found that for yeast cultures Saccharomyces cerevisiac magnetic field treatment with
magnetic modulation — 3,3 Milli Tesla-level and magnetic field rotation frequency 100 Hz was found
ineffective for the fermentation process, because it inhibit enzyme production and enzyme activity and
make impossible fermentation process.
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Batipakrap B.M. Eddexr 00poOkn MarHiTHUM mojieM IpikmxKiB Saccharomyces cerevisiae Ha OpOIIHHS
ByrieBoiB // [lutanus OioiHaukallii Ta ekonorii. — 3amopixokst: 3HY, 2011. — Bum. 16, Ne 1. — C. 176—
191.

OOpobka IpiXIKOBUX KYJIbTYp 3 BHKOPHCTAHHSIM MATHITHOTO TIOJNS JIa€ MOXJIMBICTH Kparie
3pO3YMITH [il0 MAarHiTHOro TOJsl Ha AaKTHBHICTh ()EPMEHTIB IPIXIKOBUX KyJIbTYp, & TaKOXK Ha
KOJIMBAaHHS KOHIIEHTpallii Makpo- i MikpoeneMmeHTiB. [lepex i miciss OOpOOKM MAarHiTHHM IIOJIEM
BHU3HAYAJIM B CYCICH3IAX JPDKIDKOBUX KYyIbTYp MOKAa3HHKH a30THOrO, OLIKOBOrO, BYTJIEBOJHOTO,
XKHPOBOTO METa0OMI3MY 1 aKTUBHICTh (DEPMEHTIB.

Uepes 16 1 40 roamH micis oOpoOKM MarHiTHUM IojeM (epMEHTAIlisi BHHOTPAIHOIO Cycia
iHrnOyBanacs. bpomiHHS BYTIIEBOIB Y BHHOTPAJHOMY Cycili Oyia MPaKTUYHO 3yITHHEHA.

OOpoOka MarHiTHHUM TOJEM KYJIBTYp IPULKIKIB BUILY Saccharomyces cerevisiae TIPOBOIUIIACS
npotsaroM 840 cexyHa npu MarHitHii Momymsmii 3,3 MT (Minitecn) 1 obepranni MarHiTHoro noist 100 I'ip
BHACJIIOK 4YOro JoBeAcHa Hee)EKTHBHICTh Takoi OOpOOKHM Jisf Mpolecy OpOMiHHS OCKUIbKH IHTIOye
AKTHBHICTH (PepPMEHTIB, POOUTH MpoIec OPOIIHHS HEMOXKIHBHM.
bi6n. 16. Ta6mn. 2.



