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AHHOTALMA

B pesynbrare 1CCIeL0BAHMIT YCTAHOBIEHO, UTO IITAMMBI MUKpoMuLieTa Aspergillus niger JI-4 u B-3 — npozyues-
ThI JIUMOHHOM KUCJIOTHI MOTYT CMHTE3MPOBATh I'MIPOIUTUYECKNE (ePMEHTHI C MHBEPTA3HO aKTMBHOCTBIO NP
[IYyGMHHOM CII0co6e KyJIbTUBMPOBAHMS Ha CAXapO30MMHEPANIbHOI CpeJie U cpeJie, Ha OCHOBE IMIPoIn3aTa Kpax-
masia. Hanboree mperiouTUTeIbHBIMY PEXMMaMM BeAeHMsT 6110TEXHOIOTUYECKOTO IPOIIecca SBJISIOTCS : BO3PacT
MOCEBHOTO MUIleaust — 24 4, Temmeparypa hepmMeHTaLmu AJIs1 caxapo30MUHEpabHO cpeibl — 32 °C v OJist Th-
nponusata kpaxmana — 29 °C.

Ina mramma Mukpomuueta Aspergillus niger JI-4 srcTpane/UTIONspHasl MHBepPTa3Hasi aKTMBHOCTh Ha 120 u
O6MOTEXHOJIOTMYECKOTO Ipolecca B pesynbrare (epMeHTalUMM Caxapo30MUHEPaJbHON Cpelbl COCTaBJISIIA
(0,847 £ 0,068) en/cmM® HATMBHOTO pacTBOpa, a Ajist mramma B-3 — (0,966 + 0,077) en/cM3 HATUBHOTO pacTBOpa
COOTBETCTBEHHO.

IIpu pepmeHTAIM CpeMIbI, HA OCHOBE TMAPOIM3ATA KpaxMala, SKCTpale/UTIoISIpHAst MHBepTa3Hasi aKTMBHOCTh
nist mrramma JI-4 cocrasmsina (1,379 £ 0,097) en/cm® HATMBHOTO pacTBOPA, a A7l mrramma B-3 — (1,597 £ 0,144) en/
cM® HaTMBHOTO pacTBOpa COOTBETCTBEHHO.

[lItammbl rpmba Aspergillus niger JI-4 w B-3 nipu Ky/JIbTMBMPOBAHMM Ha caxapo30MMHEPaIbHOI cpefe U cpefe,
Ha OCHOBE IMIPOIM3aTa KpaxmMaia, 06/1aaioT ClIOCOGHOCTHIO CMHTE3UPOBATh (DEPMEHTDI C MHBEPTA3HO aKTUB-
HOCTbIO, IIPUUEM MHBEPTAa3Hasi aKTUBHOCTH IITaMMa B-3 B KOHIIle Tipoliecca Bbilie. [loiydyeHHbIe JaHHbIE MOTYT
ObITh MIPYMEHEHbI B JAJIbHEMIINX VCCTeOBAHMSX IJIs1 Pa3pabOTKM TEXHOIOTUM TOTyYeHMSI IMMOHHO KMCIOTBI
Y MHBEPTAa3bl B OTHOM OMOTEXHOJIOTMYEeCKOM ITpolecce.
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ABSTRACT

The studies found that strains of micromycete Aspergillus niger L-4 and B-3, producers of citric acid, can synthe-
size hydrolytic enzymes with invertase activity with a deep cultivation method on a sugar-mineral medium and
medium based on starch hydrolysate. The most preferred regimes for conducting the biotechnological process are:
the age of the inoculated mycelium is 24 h, the fermentation temperature for the sugar-mineral medium is 32 °C
and for starch hydrolysate is 29 °C.

For the Aspergillus niger strain L-4, the extracellular invertase activity for 120 h of the biotechnological process as
a result of the fermentation of the sugar-mineral medium was (0,847 * 0,068) u/cm? of the native solution, and for
strain B-3 — (0,966 * 0,077) u/cm?® of the native solution, respectively.

During fermentation of the medium, based on starch hydrolysate, extracellular invertase activity for strain
L-4 was (1,379 £ 0,097) u/cm® of native solution, and for strain B-3 — (1,597 * 0,144) u/cm?® of native solution,
respectively.

The strains of the fungus Aspergillus niger L-4 and B-3 when cultivated on a sugar-mineral medium and me-
dium, based on starch hydrolysate, have the ability to synthesize enzymes with invertase activity, the invertase
activity of strain B-3 at the end of the process higher. The obtained data can be applied in further researches to
develop a technology for the production of citric acid and invertase in one biotechnological process.
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BBepmeHnue

Ha oTeuecTBEHHOM pPbIHKE MUIEBBIX MUKPOUHTPEAVNEHTOB
OIIYIAeTCS HEJJOCTATOK Psifia MUIIEBBIX JOOABOK M TEXHOJIOT M-
YyeCKMX BCIIOMOraTeabHbIX CpeACTB. boJblIoi MHTEpeC mpef-
CTaBJISIOT (hepMEHTBI, KOTOPbIE KATATU3UPYIOT MPOIECC TUIPO-
JIM3a yIiaeBomoB B Kuciaoi cpepe. K takomy tumy ¢gepmMeHTOB
OTHOCUTCSI MHBepTasa (CMHOHMMBI: B-dpykTodypaHo3ugasa,
caxapa3sa; kinacc rugponas (K& 3.2.1.26)). OHa kataansupyer
ruaponns B-D-dbpykrodypaHO3MI0B, B TOM YMCIEe CaXapo3bl,
Ha D-GbpyKTO3y U ITIOKO3Y. ITOT PepMeHT MPUMEHSIOT B pa3-
HBIX 00/1aCTSIX MUIEBOI MPOMbBIIUIEHHOCTU. B KOHAUTEPCKOM
MTPOM3BOJICTBE €€ MCIOJIb3YIOT AJIsI CO30aHMsI OTIMBHBIX U KPY-
IJIBIX TTIOMaJHBIX KOPIYCOB KOH(DeT, KuaKMx (GpyKTOBBIX Ha-
YMHOK. B KOHAUTEPCKMUX MU3OENUSIX MHBEPTa3a CIOCOGCTBYET
MpefoTBPalleHNI0 KPUCTAIIMU3ALUM CaXapoB, 3aMeJeHUI0
rpoiiecca 6POKeHMsT TIPU MUCIOAb30BAHMM BBICOKMX KOHIIEH-
Tpauuii caxapa, CTabMAM3aAUUM KOHCUCTEHIIMU, YCUJIEHUIO
BKYCOBBIX KauecTB, IPOMJIEHMI0O CPOKOB XpaHEHUSI TOTOBOW
nponykuuu [1,2]. OHa Heo6XomuMa MpPY MPUTOTOBJIEHUU UH-
BEPTHBIX CUPOIIOB B JIMKEPO-BOJOYHON U B 6e3aJIKOTOIbHOI
MIPOMBIIIZIEHHOCTY. DepMEHT TakKe MOXKEeT BBITIOIHSITh POJIb
AHTUKPUCTA/UIM3ATOPA TPU M3TOTOBJIEHUM CIYIIEHHOTO MO-
JIOKA, TJIOA0BO-SITOAHBIX MOPCOB, COKOB, 9KCTPAKTOB, MCKYCCT-
BEHHOI'O MeJia ¥ BapeHbs [3].

B Poccun nHBepTasa He MpOU3BOAUTCS. POCCUMITICKIMIT PBIHOK
3aKyIiaeT 3HAUUTETbHOE KOJMMYECTBO JAaHHOTO (hepMeHTa 32 py-
6eskoM. COIIacHO JIMTEePATYPHBIM MCTOUHMKAM, 32 PYOEXKOM IIs
TTOJTyYeHMST TTPOMBILIUIEHHBIX MPErapaToB MHBEPTA3bl UCIOIb-
3YIOT HITAMMbI JPOXKKei, acrepruiioB M eHUIUUIOB [4,5,6].
VI3BeCTHBIN 3amaTeHTOBAHHbIN CITOCO6 MOMYYeHNSI MHBEPTHOTO
caxapa B Poccuu 3akimogaeTcs B aBTOIUTUYECKON eCTPYKIUU
IPOXcKeit, 06/IafaoIMX MHBEPTAa3HOM aKTUBHOCTBIO [7]. TakuM
06pa3oM, MOKHO CIeJIaTh BbIBOJI, UTO Pa3BUTHME MHBIX CIIOCO60B
TOJTyYeHMsI MHBePTa3bl, B TOM YMcJIe C UCIO0NIb30BaHMEM MUKPO-
muuera Aspergillus niger — TpogylieHTa JMMOHHOM KMUCIOTBI,
TO3BOJIUT PACIIMPUTh BO3MOKHOCTU OTeUeCTBEHHBIX TPOM3BO-
nuTesne.

[ItamMmMbl MUKpoMUIleTa Aspergillus niger SIBASIIOTCS TIPO-
IyIIeHTaMM pa3andyHbIX (epmeHTOB. Tak, CeleKIMOHMPOBAaH-
Hble B BcepoccmiickoMm HayYHO-MCCIeL0BATENbCKOM UHCTUTYTE
muIneBbIX H06aBok (PI'BHY BHUUII) mtaMMbl Hapsmy C OC-
HOBHBIM 11€JIEBbIM ITPOJYKTOM — JIMMOHHO KMUIOTON MPOAY-
LIMUPYIOT aMUIONIUTHYECKMe (epMeHThI, TIIOKOHOBYIO KUCIIOTY,
YTO MO3BOJISIET PACCMATPUBATh UX B KAUECTBE TMEPCIEKTUBHbIX
MPOAYIIEHTOB [IJIS CO3HaHMsI TEXHOJIOT I MPeayCcMaTPUBaIOLIMUX
MoJTy4yeHye B OJHOM TeXHOJIOTMYeCKOM IIpoiiecce He OHOrO Iie-
JIEBOTO MPOAYKTA, a IBYX 1 6oJee, TO eCTh pa3pabaThIiBaTh «COB-
MellleHHbIe» TeXHOJIOT VM.

g pacmvpeHus ChIpbeBOi 6a3bl IJIT CUMHTE3a TUIIEBbIX
MMUKPOMHTPEIVIEHTOB HEOOXOMMMBIM ITOMCK HOBBIX BUJIOB ChI-
pbst. ITocTerieHHO Bce GoJiblliee IPUMMEHEHMe B IUIIEBOI 610-
TeXHOJIOTMYM HaXOAUT Kpaxmajicopepykauiee ceipbe [8]. Cnenyer
paccMOTpeTh MpUMeHeHMe TUAPOoAn3aTa KyKypy3HOro Kpaxma-
na. [IpyMeHeHMe TaKoTO ChIPbSI /IS TTOJIyUYE€HUST B OIHOM 61O0-
TEXHOJIOTMYECKOM IIpOolecce IMUIIEBbIX KUCIOT M MHBEPTa3bl
TpeJCTaB/sieT HayYHbIi U IIPAKTUYECKUI MHTepec.

CylecTBeHHOE BJIMSIHME HA XOJ, KyJIbTUBUPOBAHUS U OMO-
cuHTe3 (epMEeHTOB OKas3bIBAIOT TaKye IapamMeTpbl Ipolecca
KaK BO3pacT MMOCEBHOTO MUIIENMS M TemIeparypa (GepMeH-
Taun.

Llenpio maHHOV paGOThl SIBJSETCS MCCAeAOBaHMe MHBEp-
Ta3HOM aKTUBHOCTU MPU M3MeHeHMUM MapaMeTpoB Mpoliecca
dbepmeHTaIVIM Ccaxapo30MMHEPATbHOM Cpeabl U TUAPOIMU3a-
Ta KpaxMaja mraMMamMu Mukpomuiieta Aspergillus niger JI-4
u B-3.
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MaTrepuasibl U METO/IbI

O6GBEKTOM MCC/IeNOBAaHMS SIBJISUIUCH IITAMMbI-KUCIOTOO-
6pasoBatenu Mukpomuiera Aspergillus niger JI-4 u B-3, cenek-
uyMoHupoBanHble B BHUUIIM, mis depMeHTaluyM yIIIeBOJHOIO
CBIPbS B IMMOHHYIO Kucinory [9,10].

depMeHTalNIO TIPOBOIM/IN B YCIOBUSIX IIeiikepa-MHKy6aTo-
pa Multitron (INFORS, llIBejiijapusi) B Ka4aJOYHBIX KOJIO6ax BMe-
CTUMOCTBIO 750 ¢cM® IepMOgMUecKUM CII0COG0M TI0 TEXHOJIOTMUM
KOHIIeHTPMPOBAHHBIX cpef, Npu temneparype (36 1) °C — Ha
CTaguy TIONyYEHMS] TIOCEBHOTO MUIEINS, MPU TeMIlepaType
(32%1)°C — Ha craguu pepmenTaryu [11].

Il MccieqoBaHMil B KauecTBe YIJIEBOSHOTO CyOGCcTpaTa Mc-
nonb3oBan caxap kpucramnmueckuii (TOCT 21-94) u kykypys-
sbii kKpaxmas (TOCT 32159-2013). I'maponns kpaxmasia mpoBo-
WV B COOTBETCTBMM C [12]. ICTOYHMKOM a30Ta SIBJISIIICS HUTPAT
ammonus (TOCT 22867-77).

CocraB cpenpl 11 hepmeHTAINH, I/OM®: YITIEBOIHBIN CyO-
crpat — 150; Hutpar ammonus (NH\NO,) — 2,5; cynbdaT mar-
HMs ceMuBOnHbIA (MgSO,-7H,0) — 0,25; docdar xamms opHO-
samemenHbiii (KH,PO,) — 0,16; pH 6,5 ex.

[Toce okoHUYaHMs hepMeHTalNK 61MoMaccy rpuba OToeNsIoT
Ha BOpoHKe BroxHepa 1 B pepMEeHTMPOBAHHOM pacTBOpE OIpe-
JIeJISTIOT SKCTPaLle/ITIONSIPHYI0O MHBEPTa3HYI0 aKTUBHOCTD.

VHBepTasHyl0 aKTUBHOCTb OIpEeNessiM KOJopUMeTpude-
CKUM MeTonoMm [13].

Pe3ysbTaThl U 00CYKAEHME

B paHee mpoBeIeHHBIX UCCIEIOBAHUSIX ObIJIO OGHAPYKEHO,
4UTO MHBEPTAa3a HAaKaIUIMBaeTCsI B MULLeIUN (MHTPALeTIoNsIP-
Hasl MHBepTa3Hasl akTMBHOCTD) Ha MEePBBIX CTAAUSIX PA3BUTUSI
rpuba Aspergillus niger B-3 mpu KyJbTUBMPOBAHUM Ha Cpelie,
cozepkalieil caxaposy U IPOLYKTHI ee ruaponusa [14]. Takoit
MHOTOKOMITOHEHTHBII Cy6CTpaT, Kak TMAPOAM3AT Kpaxmasa,
CONEPXXUT B CBOEM COCTaBe MPOIAYKT TMAPOIN3a Caxapo3bl —
[JIIOKO3Y.

Ilo nuTepaTypHBIM AAHHBIM, MHBEpTa3a 3KCKPETUPYETCS
B cpeay (9KCTpale/UTIoNsIpHAsl MHBepTa3Has aKTUBHOCTB) [15].

PesynbTaTel BAMSHMS BO3pacTa MOCEBHOTO MULIENUSI U T€M-
repatypbl pepmMeHTa MK caxapo30MUHEPATBHO CPeIbl U Cpe-
JIbI Ha OCHOBe TMApoiu3aTa KpaxmMaiia Ha SKCTpaLe/UIIoSPHYIO
MHBEPTAa3HYI0 aKTMBHOCTb B KOHIIEe IIpolecca MpencTaBlIeHbl
B Tabs. 1 v Ta6n. 2.

Ta6nmuua 1
ITokasaTenu nponecca 6MOCHHTE3a MHBEPTa3bl
pU KyJIbTUBUPOBaHUY mMITaMMOB Aspergillus niger JI-4
u B-3 Ha caxapo3oMuHepaabHOIi cpene
(B KOHIIe Impo1iecca)

BKCTpaI.leJUIIOJI}IpHaH MHBEpPTa3HaA

ngg:g:(c;o q?:’;“;:}f::]i’g; aKTUBHOCTb, eJl/cM®
mMuuenms, 4 °C Iramm JI-4 IIrTamm B-3
29 0,705 0,811
24 32 0,847 0,966
34 0,616 0,715
29 0,607 0,704
26 32 0,641 0,731
34 0,432 0,497
29 0,505 0,586
48 k9 0,644 0,747
34 0,483 0,560
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Tab6nuia 2
ITokasaTenu mpoiecca 6MOCHMHTE3a MHBEPTAa3bI
IpY KyJIbTUBMPOBAHUY IITAMMOB Aspergillus niger
JI-4 n B-3 Ha cpepne, cogepkaliei IrMaponn3aTr
KYKYpPYy3HOIo KpaxmMasia (B KOHIIe Ipolecca)

JKCTpaLe/UTIosApHas MHBepTa3Has

ngg:s:f):o q'};’e;“l::}l:::zgi’ AKTUBHOCTb, €I/CM®
MuULenns, 4 °C IlItamm JI-4 IItamm B-3
29 1,379 1,597
24 32 1,233 1,430
34 1,201 1,393
29 1,215 1,409
36 3 1,127 1,307
34 1,156 1,341
29 1,159 1,344
48 32 1,136 1,318
34 1,070 1,296
BpiBOIbI

B pe3yinbTaTe IMPOBEOAEHHDBIX MccaeoBaHMit YCTaHOBJIEHO,
uTo Hamubonee MpearnouYTUTEIbHbBIMU PEeXXMMaMI BeOeHUs 6110-

Introduction

In the domestic market of food micro-ingredients there is
a lack of a number of food additives and technological aids. Of
great interest are enzymes that catalyze the hydrolysis of car-
bohydrates in an acidic environment. To this type of enzyme
is invertase (synonyms: B-fructofuranosidase, sugarase, hy-
drolase class (CF 3.2.1.26)). It catalyzes the hydrolysis of B-D-
fructofuranosides, including sucrose, to D-fructose and glu-
cose. This enzyme is used in various areas of the food industry.
In confectionery production it is used to create cast and round
fondant candy shells, liquid fruit fillings. In confectionery
products invertase helps to prevent the crystallization of sug-
ars, slowing down the fermentation process when using high
sugar concentrations, stabilizing the consistency, enhancing
taste, prolonging the shelf life of finished products [1,2]. It is
necessary in the preparation of invert syrups in alcoholic bev-
erages and in the non-alcohol industry. The enzyme can also
serve as an anti-crystallizer in the production of condensed
milk, fruit and berry fruit drinks, juices, extracts, artificial hon-
ey and jam [3].

Invertase is not produced in Russia. The Russian market
buys a significant amount of this enzyme abroad. According to
literature sources, strains of yeast, aspergillus and penicillium
are used abroad to obtain industrial preparations of invertase
[4,5,6]. A well-known patented method of producing invert sug-
ar in Russia is the autolytic destruction of yeast with invertase
activity [7]. Thus, it can be concluded that the development of
other methods of invertase production, including using micro-
mycete Aspergillus niger — a producer of citric acid, will expand
the capabilities of domestic producers.

Strains of micromycete Aspergillus niger are producers of
various enzymes. Thus, strains selected along with the main tar-
get product — citric acid, produced at the All-Russian Scientific
Research Institute of Food Additives (FGBNU VNIIPD), produce
amylolytic enzymes, gluconic acid, which allows them to be con-
sidered as promising producers for the creation of technologies
that provide in one technological process more than one of the
target product, but two or more, that is, to develop “combined”
technologies.
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TEXHOJIOTMYECKOTO IMPoliecca SIBSIIOTCS [TapaMeTpbl, TpUBeleH-
Hble B Tabm. 3.
Ta6muua 3
HauGoJiee peqnouTUTe/IbHBIE PEKUMbI BeJeHUS
6GMOTEXHOIOTMYECKOTO MPoIecca AJisi IITAMMOB
Aspergillus niger JI-4 v B-3

HaumeHoOBaHMe MUTATEIbHO Cpebl

HaumeHoBaHue
ImokKasareiast caxaposo- Ha OCHOBEe r'apo-
MHMHepaJbHasi  JiM3arTa Kpaxmasia
Bo3pact rnoceBHOTo Mutienus, 4 24+%1 24+1
Temmnepatypa dbepmeHTanuu, °C 32%1 29+1

Ha ocHOBaHMM pe3y/bTaTOB MPOBEAEHHBIX MCCIeL0BaHUNI
MOXXHO C[leflaTh BBIBOZ O TOM, YTO caxap KPUCTaIINIeCKuii
Y TUAPONM3AT KYKYPYy3HOTO Kpaxmaia SIBJISIIOTCS ITepCrieKTUB-
HBIM ChIpbeM ISl POLYKTUBHOTO 6MOCHHTE3a MHBEPTA3bI.

Takum 06pa3oM, MCIONb3YsI TOTEHIMA OHOTO IIPOAYILIeHTa
JIMMOHHOJ KUCIOThI — MUKpoMuiieTa Aspergillus niger, MOXXHO
MOTy4YaTh CPasy ABa MPOAYKTa MUKPOOMOIOTMYECKOTO CUHTEe3a
¥ TMMOHHYIO KUCIOTY U MHBEPTa3y B OLHOM OMOTeXHOIOrnye-
CKOM Tpotiecce. Takast TEXHOIOTMSI TTIO3BOJIAT PEIIUATD ITPOGIeMy
MIPOM3BOACTBA OTE€UECTBEHHBIX (ePMEHTOB M CHMU3UT ITIOCTABKA
13-3a pyoeska.

To expand the raw material base for the synthesis of food
micro-ingredients, it is necessary to search for new types of raw
materials. Gradually, starch-containing raw materials are find-
ing increasing use in food biotechnology [8]. The use of corn
starch hydrolyzate should be considered. The use of such raw
materials for the production of food acids and invertase in one
biotechnological process is of scientific and practical interest.

A significant influence on the course of cultivation and bio-
synthesis of enzymes is provided by such parameters of the
process as the age of the seed mycelium and the temperature of
fermentation.

The aim of this work is to investigate the invertase activity
when the parameters of the fermentation process of the sugar-
mineral medium and starch hydrolysate by Aspergillus niger L-4
and B-3 micromycete strains are changed.

Materials and Methods

The object of the study was acid-forming strains of Aspergil-
lus niger micromycete L-4 and B-3, selected at VNIIPD for the
fermentation of carbohydrate raw materials into citric acid [9, 10].

The fermentation was carried out under the conditions of the
Multitron shaker-incubator (INFORS, Switzerland) in 750 cm3
shaking flasks in a batch process using concentrated media tech-
nology at a temperature of (36 = 1) °C — at the stage of obtaining
a seed mycelium, at a temperature of (32 = 1) °C — at the fermen-
tation stage [11].

For research as a carbohydrate substrate, crystalline sugar
(GOST 21-94) and corn starch (GOST 32159-2013) were used.
The hydrolysis of starch was carried out in accordance with [12].
The source of nitrogen was ammonium nitrate (GOST 22867-77).

Composition of the medium for fermentation, g/dm?: carbo-
hydrate substrate — 150; ammonium nitrate (NH,NO,) — 2,5;
magnesium sulfate seven-fold (MgSO,-7H,0) — 0,25; potassium
phosphate monosubstituted (KH,PO,) — 0,16; pH 6,5 u.

After the fermentation is complete, the fungus biomass is
separated on a Buchner funnel and extracellular invertase activ-
ity is determined in a fermented solution.

Invertase activity was determined by the colorimetric meth-
od [13].
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Table 1
Indices of the process of invertase biosynthesis in the
cultivation of strains of Aspergillus niger L-4 and B-3
on a sugar-mineral medium (at the end of the process)

Extracellular invertase activity,

Age u/cm?

of a seed
mycelium, h

Fermentation
temperature, °C

Strain L-4 Strain B-3
29 0,705 0,811
24 32 0,847 0,966
34 0,616 0,715
29 0,607 0,704
36 32 0,641 0,731
34 0,432 0,497
29 0,505 0,586
48 32 0,644 0,747
34 0,483 0,560
Table 2

Indices of the process of invertase biosynthesis
in the cultivation of strains of Aspergillus niger L-4 and
B-3 on a medium containing corn starch hydrolysate
(at the end of the process)

Age Extracellular invertase activity,
Fermentation u/cm?

of a seed temperature, °C

mycelium, h

Strain L-4 Strain B-3
29 1,379 1,597
24 32 1,233 1,430
34 1,201 1,393
29 1,215 1,409
36 32 1,127 1,307
34 1,156 1,341
29 1,159 1,344
48 32 1,136 1,318
34 1,070 1,296
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Results and Discussion

In previous studies, it was found that invertase accumu-
lates in the mycelium (intracellular invertase activity) in the
early stages of fungus Aspergillus niger B-3 cultivation on a
medium containing sucrose and its hydrolysis products [14].
Such a multi-component substrate, such as starch hydrolysate,
contains in its composition the product of sucrose hydrolysis-
glucose.

According to the literature, invertase is excreted into the me-
dium (extracellular invertase activity) [15].

The results of the effect of the age of the seed mycelium and
the fermentation temperature of the sugar-mineral medium and
medium based on starch hydrolysate on extracellular invertase
activity at the end of the process are presented in Tables 1 and 2.

Conclucion
As a result of the conducted studies it was established that
the most preferable modes of conducting the biotechnological
process are the parameters given in Table 3.
Table 3
The most preferable modes of conducting
the biotechnological process for strains
of Aspergillus niger L-4 and B-3

Name of the nutrient medium

Indicator name . on the basis
sugar-mineral of starch
hydrolysate
Age of a seed mycelium, h 24 %1 24 %1
Fermentation temperature, °C 32+1 29+1

Based on the results of the studies, it can be concluded that
the crystalline sugar and the hydrolysate of corn starch are
promising raw materials for the productive biosynthesis of in-
vertase.

Thus, using the potential of one producer of citric acid — mi-
cromycete Aspergillus niger, it is possible to obtain at once two
products of microbiological synthesis and citric acid and inver-
tase in one biotechnological process. This technology will solve
the problem of the production of domestic enzymes and reduce
the supply from abroad.
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