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NEW GENERATION ENERGY BEVERAGES

The energy functional juicy beverages technology with grain
and leguminous industrial crops use was elaborated. The starch hy-
drolyses process of energy beverages’ compound (pea and oat) was
examined, it helps to obtain the product with fluidity consistence.
The main hydrolyses parameters was determined, the mathematic
dependence was obtained. Two stages hydrolyses process was elabo-
rated, which gives an opportunity to increase juice content in bever-
ages up to 70 %.

Keywords: energy beverages, starch fermentation, dynamic
viscosity, gelatinization.

Po3po0iieH0 TEXHONIOTiI0 eHepreTHYHUX (YHKI[IOHAIBHUX
COKOBMiCHI/IX HAIIOIB 3 BUKOPUCTAaHHAM 3€pHA 3JIaKOBUX Ta 6060BI/IX
KyabTyp. JociimpKeHo mpolec TiApoiidy KPOXMAI0 €HEePreTHYHOl
KOMIIOHEHTH HAIoiB (FOpPOXy Ta BiBca), IO a0 MOXIMBICTH CTBO-
PHUTH IPOAYKT IUITMHHOI KOHCHUCTEHIIi. BeTaHOBNIEHI OCHOBHI mapa-
METpH TIPOLeCy Tiapomidy Ta HaJaHA iX MAaTeMATHYHY 3aJIC)KHICTb.
Po3pobniena nBocTamiiiHa TEXHONIOTiS HPOBEAEHHS TiIpoIidy, sKa
JIO3BOJISIE TMiIBUIIUTH MACOBY YacTKy COKY B Haroi 10 70 %.

KuroueBi ciioBa: eHepreTHuHi Haroi, TiIpoji3 KpoXMalo,
JIMHaMIYHa B’3KiCTh, KJICHCTEpHU3aLLis.

Selection of the most suitable high-calorie com-
ponent for the energy beverage was made after study-
ing of Ukrainian raw materials chemical compositions,
technological features and cost price. In the end of sci-
entific search the grain and leguminous industrial crops
were selected, it was exactly peas, haricot and oats.

For giving to a beverage an appropriate consis-
tence it is necessary to add 60...70 % of juice. In a
quality of juice content we decided to choose apple
juice for fruit beverages and carrot juice for vegetable
one. The recipe compositions for energy beverages are
given in tab.1.

Table 1
Recipe compositions for energy beverages

Apple energy beverages
Title | Apple Pea’s Oat’s |Barley malt’s
juice, % | flour, % |flour, % | flour, %
Mix 1 70 30 - —
Mix 2 55 - 45 —
Mix 3 70 15 — 15
Mix 4 55 - 23 22
Carrot energy beverages
Title | Apple Pea’s Oat’s |Barley malt’s
juice, % | flour, % |flour,% | flour, %
Mix 5 70 30 — -
Mix 6 55 - 45 —
Mix 7 70 15 — 15
Mix 8 55 - 23 22

Polysaharides have the highest content in grain and
leguminous industrial crops and can influence on the bev-
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erage reological properties. In beverage manufacture the
technological operation with use of high temperatures is
imprescriptible. The beverage thermal processing is result-
ing in a formation of density substance with a high dy-
namic viscosity, as shown on the fig. 1.
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Fig.1. Dynamic viscosity dependence from the pro-
cess time for an apple-oat energy beverage

Reological properties of the beverage are changing
because of the high starch content, which has a property to
make galantine in a liquid medium in a definite tempera-
ture. Besides starch there are B—glucans in the beverage
energy component. It is necessary to create definite condi-
tions for galantine preventing. With a high temperature 3—
glucans are turn on a termoacvive B—glucan and the B~
glucans™ hydrogen bonds are ruined. If there are no opera-
tions in a technology with a tangent stress, the hydrogen
bonds won’t appear again — the beverages consistence will
be flow. The tangent stresses can appear in operations with
an intensive mixing, for example, in heat exchanger or in
different thermal staff with a mixer. That is why after tem-
perature using it is necessary to cool beverage without
mixing. Therefore it is necessary to bring in energy bever-
age manufacturing the operation giving fluidity to the
product. It was decide to conduct starch hydrolyses before
a high-temperature treatment. Such processing besides
giving fluidity to a beverage, can also make easier the food
macromolecules assimilation because of it hydrolyses to
lower molecular compounds.

The starch hydrolyses was conducted with a help of
amylolytic enzymes, which were chosen in accordance
with an active acidity of the beverage. According to hydro-
lyzed starch amount, it is advisable to use amilosubtilin
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I'10X for fruit beverages, fructamil FNT — for vegetable
one. On a fig.2 the temperature gelatinization zones for
pea’s, oat’s and barley malt’s starch is shown.
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Fig.2. The temperature gelatinization zones for pea’s,
oat’s and barley malt’s starch: 1- for oat’s and barley
malt’s starch; 2— for pea’s starch
The gelatinization curves are the same for oat’s

and barley malt’s starch and they also have the same

zones, the zone for a pea’s starch almost in twice lar-
ger, it can be connected with the kind features and the
chemical composition of raw materials.

The sedimentation stability achievement of the
energy beverages, which were enriched with specially
processed fermented pea’s and oat’s flour, was exam-
ined. It was shown, that the most probable diameter of
the starch beverage particles after its fermentation were
decreased in one and a half times, and percentage con-
tent of the beverage mixture fraction with different
kinds of processing were substantially changed. After
the equivalent starch grain diameter definition the
starch molecular mass and average polymerization
degree for pea and oat beverages was determined (tab.
2). The molecular mass and average polymerization
degree after hydrolyses decreased for 4 and 12 times
for pea and oat beverage accordingly. The oat flour
before hydrolyses is undergo the special hydrothermal
treatment, that is why this indices are not the same.

Table 2

Starch molecular mass and average polymerization degree for pea and oat beverages (n=3; p>0,95)

Indices Equivalent diameter, mkm | Starch molecular Average starch polymeriza-
mass tion degree
Pea starch |Before treatment 32+0,8 179110+£7650 110645
After treatment 25+1,1 4072342030 251+11
Oat starch  |Before treatment 40+1,3 384315+15210 2372495
After treatment 25+1,0 30538+1250 189+8

The kinetic constants of reduced substances accumu-
lation were determined. On fig.3 there is a graphic method
for kinetic constants determination for apple-oat beverage
according to the different temperatures of hydrolyses con-
duction. The quantity value of kinetic constants for both
beverages is shown on the tab.3.
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Fig.3. Graphic method for kinetic constants determination for
apple-oat beverage according to the different temperatures of
hydrolyses conduction 25 °C and 55 °C accordingly

As an alternative instead of microbe enzymes the
barley malt, which has a high amilolitical activity, was
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used. For the beverages with microbe enzymes there is
an equation (1) that connects the main hydrolyses pa-
rameters.
Table 3
The kinetic constants of reduced substances accumula-
tion during the fermentation starch hydrolyses for ener-
gy beverages (n=3; p>0,95)

. Treatment | Treat- Vv
Kind of K max,
temperature,| ment M 3| mkmol/mi
beverage oC time, h mmol/dm n
Carrot- 25 35 | 3,120,1 | 6.2+03
pea bev-
erage 65 1 2,5+0,1 9,5+0,4
Apple- 25 45 2,9+0,1 | 6,8+0,3
oat bev-
erage 55 1,3 2,440,1 10,2+0,4
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Fig.4. Density changing during fermentation hydrolyses
for apple-pea energy beverage
It is impossible to have flow beverage consist-
ence conducting hydrolyses process after starch gelati-
nization. In this case the beverage density is far from
juices one (fig.4).
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2 2
r=Yy
=0 i=0 i=1 j=1
where A; —equation coefficient; x — enzyme activity,
un/g; y — treatment temperature, °C; z —amount of the en-
zyme, g/kg; T — hydrolyses time. Equation (1) is true for
the activity diapason 1500...3000 un/g, temperature —
20...65 °C; amount of amilosubtilin —0,1...2,1 g/kg.

It was decided to find another way of hydrolyses
conducting. After different experiments the two stages
hydrolyse process was elaborated. With a help of this
technology it is possible to get a product, which density is
10 % higher then water one. New technology has two
stages: the stage of fermentation treatment and high tem-
perature treatment. The changing in starch amount and
influence of starch thinning condition is shown on fig.5.
The process time of each stage is easy to fix: when the
amount of reduced substances becomes stable it is the
stage end. The process time of fermentation stage is 60 and
80 min for carrot-pea and apple-oat beverages accordingly
(fig. 6,7). The process time of high temperature stage is 15
min for all beverages.
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one. The apple or carrot juices must be mixed with pea
or oat flour in quantities from tab. 1, ferment must be
added in 0,01 % from flour mass. After this stage the
temperature increases up to 100 °C, process time — 15
min. It is important to mix intensively beverage on this
stage.
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Fig.6. Dynamics of reduced substances accumu-
lation during starch hydrolyses for carrot-pea beverage

Table 4
| Starch hydrolyses products characteristic (% from
12 starch mass) (n=3; p=0,95)
Pea bev- | Oat bev-
) Indices Peabev-| Oat |erage with| erage
107 erage |beverage| barley |with bar-
malt ley malt
Glucose 2,1£0,08 | 3,1+0,12 | 2,3+0,09 | 3,2+0,04
ot ; 7 = ” Maltose 3,9+0,06 | 6,9+0,08 | 19,1+0,10 | 20,4+0,09
Fig.5. The chhanging in starch amount for car- Maltothreeoze |4,3+0,07 | 9,2+0,11 | 7,840,11 | 8,3+0,12
rot-pea energy beverage:1 — beverage after component Maltotetroze |1,9+0,04| 3,7+0,07 | 3,1+0,09 | 4,4+0,08
mixing; 2 — beverage after fermentation stage; 3 — bever- Maltopentose | 5,9+0,08 |10,2+0,12| 8,240,13 | 10,1+0,14
age after high temperature treatment; 4 — beverage which Maltogeptose | 0,9+£0,02 | 1,0£0,03 | 0,9+0,02 | 1,5+0,04
was made with gelatinization High molecu-| 78+0,79 |64,4+0,68 | 58,4+0,57 | 49,4+0,41
lar decstrines
The first stage (fermentation) is conducted on a
temperatures which are lower then starch gelatinization
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Fig.7. Dynamics of reduced substances accumulation during starch hydrolyses for apple-oat beverage

Hydrolyses products are glucose, oligosaccha-
rides with starch polymerization degree from 2 to 5 and
decstrines with different molecular mass (tab.4). Such
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energy beverages® chemical composition is a base of
using them as prebiotics.
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Conclusion higher then water. New technology has two stages: the
The starch fermentation breaking up in energy  stage of fermentation treatment and high temperature
beverages was examined. Using proposed hydrolyses  treatment.
technology it is possible to get product density 10 %
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VYK 637.524.2
MATI3YMOBA H.B., kaHa. TexH. HayK, Aouent, MAJIMHOBCKAS E.E., acnupaHnT,
KEJIELISAH M.B., ctyneHt
Ky6aHckuii rocyiapcTBeHHBIN TEXHOJIOTHYCCKUI YHIUBEPCUTET, I'. KpacHomap

N3YYEHUE BO3MOKHOCTHU NPUMEHEHHS T'OPOXOBOI'O
BEJIKA ITPU ITPOU3BO/JCTBE KOJIBAC BAPEHOU
ACCOPTUMEHTHOM I'PYIIIbI

YCOBCmeHCTBOBaHa TEXHOJIOTUA U U3YYCHBI Ka4YCCTBCHHBIC MPOKUBAHUS. HOTpe6HOCTI) B3pOCJIOro Y€JI0OBEKa B 6CHKe B
MOKa3aTeIM U MoKazaTenu 0e30macHocTH Kojabackl BapeHoi «Exare- cpemtem 70-110 r/cyT 2.

PHUHHUHCKas» C 3aMEHON MACHOTO CBIPbSl HA pacTHTENbHOE. Mcnonb- .
30BaH FOPOXOBBIH U30JIMPOBAHHBII O€JIOK B3aMEH TOBSIIUHBI BHICIIE- ImeBoii GeoK MO MPOMCXOKICHUIO [IGIUTCS Ha
ro copTa Ayl NPOM3BOJCTBA KOJIOAchl BapeHoH «ExaTepuHMHCKas. JABC OCHOBHBIC I'DYIIIBI - paCTPITeJ'ILHLIfI 1 KUBOTHBIA. Oc-
I/ISyLICHbI (byHKIll/IOHaJleO-TCXHOJ'IOFI/I‘{@CKI/IC CBOMCTBa MSACHBIX HOBHBIM HCTOYHHMKOM PacTUTEILHOI'O 6eHKa SIBJISIFOTCS
OMy/IbCHH, C NPUMEHEHHEM pa3IMYHOIO KOJIMYECTBA IOPOXOBOIO GOBGOBEIE KyJIBTYpbl, KOTOpBIE XapaKTCPH3YIOTCS COJEp-
M30JIMPOBAHHOTO OEJIKa. o

KaroueBble ciioBa: Kondachl BapeHOW acCOPTUMEHTHOM Ipy- KaHueM Gerka — ot 20 10 40 % - He TONIBKO B CEMEHaX, HO
IIBI, PACTUTENIbHBIC OENKH, T'OPOXOBBIH H30JHPOBAHHBIH OEIOK, Y B BEreTaTHBHBIX YacTsX. MHOIrWe MCCIeoBaTeNy CUH-
(1)yHKquHaanO-Texx-lonornqecKne CBOMCTBA MSICHBIX 3MyJ'Il>Cl/Il7L TaroT, YTO 3HAUUMOCThb 606OBI)IX KYJIBTYp B PCLICHUM 66.]'[-

Technological scheme for boiled sausage production, the o
o . g Lo KOBOH TIpOOIIeMBbI OOYCIIOBIICHa TPeMsl BaKHBIMHU (DaKTo-
quality indexes of boiled sausage «Iekaterininskaya» and its safety 4 P (b

indexes have been studied as well. In production on boiled sausage ~ PaMH. BO-TIEPBBIX, 3TH Ky/IbTYpbl JalOT C AMHHIIbI IUIO-
«Iekaterininskaya isolated pea protein has been used instead of beef ~ IaM 3HAYUTEIHLHO OOJBINE OelTka, YeM 3JaKoBble. Bo-

of high quality. The functional and technological properties of meat BTOPEIX, 3a CUeT GOOOBBIX MOTYYAOT OMH U3 CAMBIX JIe-

Eg:awsslt%ré?a\glnh added isolated pea protein in different guatitus have LLIEBBIX PACTHTEIIBHBIX GeMKOB. CeGeCTOMMOCTD TIepeBapH-

Keywords: assortment of cooked sausage, vegetable protein, ~ BACMOTO OelIKa, COIEPKAIIErocs B Topoxe B 2,5-3 pasa (B
peaprotein isolated, functional and technological properties of meat ~ coeBOM IpoTe — B 15-18 pa3) MeHsbIIIe, yeM Oelka B 3epHE
emulsions. XJIEOHBIX 371aKOB. B-TpeThrx, 6000BLIE KyIbTYphI (GOpMHU-

. pyroT Oenok Oe3 3aTpaT HeUIMTHBIX M IOPOTHX MHHEpa-

CrpemiieHre MHOTHX TPOW3BOJIHUTENEH ONTUMU3H-  jpHBEIX ynoGpenii [1,3].

POBaTh MSACOTIEPEPAOATHIBAFONIMI OHM3HEC NaNH TONYOK MHorue npou3BOAUTENN YCIEIU OLEHUTh SKOHOMHU-
HIMPOKOMY HCHOJIL30BAHUIO MACO3AMCHAIOIMMX MHIPEIH-  yeckpe MPEMMYIECTBA OT MCTIONB30BAHMS OEJIKOB PacTH-
CHTOB Ha NPOM3BOACTBE. Ha CeroHsAHMA IeHb CYIIECT-  TepHOrO MpOMCXOXK/ICHNA. OH CIIOCOOCTBYET YBENHUe-
BYIOT M YCIICIITHO NPUMEHSIOTCS PasHOOOPA3sHBIC [0 TMPOH-  gj0 BBIXO/(A TOTOBOM MPOAYKIIMM 1 MOBBIICHHIO HhdeK-
CXOXKJICHHIO, CTONMOCTH, (PYHKIHOHAIIBHEIM BOSMOMKHOC-  THBHOCTH MPOU3BOACTBA MSCHBIX NPOAYKTOB, HE yXYyALIas
TAM U IMTATeIIbHBIM CBOHCTBAM MHIpeauentsbl. Ho caMoit  yx kauectso [3].

LEHHOW OCOOEHHOCTBIO ATOTO CETMEHTA HHIPEIUCHTOB BayKHbIM aCMEKTOM MSICHOM OTPACIIy SBISAETCS KO-
SIBJIACTCS IIOCTOSIHHOC CTPEMIJICHUE K X COBEPIICHCTBOBA-  gomupyecKas 3aMHTEPECOBAHHOCTh IPOM3BOIUTEINICH B MC-
HUIO M YJeT TIOTPEOHOCTEN MPOH3BOIMTENEH Pa3HBIX MAC-  [1oNI530BaHUU HHI'PEIUECHTOB — 3aMEHHTENICH MICHOTO ChHI-
HBIX TIPOTYKTOB. pbst. IX CTOUMOCTB, (hYHKIIMOHATIBHOCTD TIPH KCIIOIB30Ba-

Benku — jKM3HEHHO HEOOXOIMMBIE BELIECTBA, 00€C-  ypy B pelenTypax KIaCCHYSCKOrO aCCOPTUMEHTA M3 ICIIHIH,
TIEYMBAONINE POCT, PA3BUTHE W OOMEH BEIECTB B OPTaHH- JIOTIOJTHUTE IbHAS MMIIEBast 1IIEHHOCTh M, COOTBETCTBEHHO,
3me. OHH CITy)KaT MaTepranoM ULl IIOCTPOCHMS KICTOK,  okoHuaTelbHast Cce0eCTOMMOCTh TOTOBOTO MPOJIyKTa J0J-
TKaHEeW 1 OpPraHoB, 00pa30BaHMU (PEPMEHTOB U TOPMOHOB M skpEI VCIIENTHO KOHKYPHPOBATh ¢ MSCHBIMU TIPOJIYKTAMH,
BBINIOJIHSIOT TPH OCHOBHBIC (YHKLWMH: CIIy)KaT MCTOYHM- MMPOM3BEJICHHBIMH TI0 TPAAWIIMOHHON TEXHOJIOTHH, B TIPO-
KOM HE3aMEHHMBIX M 3aMEHUMBIX aMUHOKHCIIOT, KOTOPBIE  TygHOM clTydae, Poib JOTONHUTEILHBIX MHIPEIMEHTOR B
HCIIONB3YIOTCSL B XO/ie OnocuHTe3a Oelka B OPTaHM3ME;  MsicHOM MPOMBILILIEHHOCTH OY/IeT He S eKTHBHA.
aMUHOKHCIIOTBl OCJIKOB CIyXKaT MPEIIeCTBCHHUKAMHU Ec/li [IpM HAIMYMK BCEX OIMMCAHHBIX CBOWCTB WHT-
TOPMOHOB, TIOPH)UPUHOB M IPYTHX GHOMOJEKYI, OKUCIIE- peavenTa OH elle 00IamaeT MPUEMIIEMBIMU IS IIPOU3BO-
HUE AMUHOKHMCIIOTHBIX PAJIMKATOB BHOCHT CYIUECTBEHHBIA  nyrenelf MACHOM MPOMBIIUIEHHOCTH OPTaHOIEITHYECKH-
BKIIaJl B ©KEJHEBHbI CyMMapHblid pacxon sHepruu [1].  vu nokasaressivm: HEUTpaJIbHBIM BKYCOM, OTCYTCTBHEM
[oTpeOHOCTh OpraHM3Ma YesoBeka B O€JKax 3aBUCHT OT  yHTEHCHBHON OKPACKHU, A TAKKE €CTECTBEHHBIM TIPUPO]I-
BO3pAcTa, M0Ja, KIMMATHYECKUX OCOOCHHOCTEH PErMOHA  HpmM MpOMCXOMIEHHEM, TO STOT HHIPEIMEHT MOMKET ChIr-

paTth BaXHYIO POJib B MHHOBAIMOHHBIX PELICHUSX IpU
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