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THE INVESTIGATION OF ENZYMATIC HYDROLYSIS OF
GLUCOSINOLATES BY MYROSINASE OF MUSTARD SEEDS

Professor Bezusov A.T., Doctor of Engineering, Liat V.., Ph.D. candidate
Odessa National Academy of Food Technologies

The work was carried out in order to study howrasynase acts under different conditions. This wai¥k
lows us to develop the technology for canned fdomta the cabbage vegetable such as juices, juicean
trates, dry powders (dietary fiber with adsorbedagisinolates) puree etc.

Ilposeoena paboma no uccied08anuio Oelucmeusi MUpO3UHA3bL 8 PA3TUUHBIX YCA0BUSX. DMO NO360J5Iem pa3-
pa6omamb MEXHONI02UI0 KOHCEPBUPOBAHHbBIX npodykmoe U3 KanycniHvulx 0801/{461/7: COKU, KOHYEHRMPUPOBAHHbLE
coku, cyxue nopouiku (nuugesvle 80J0KHA ¢ A0COPOUPOBAHHBIMU 2NIOKO3UHOLAMAMU) niope i Op.
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The presence of glucosinolates is one of the mestufes of the chemical composition of cruciferoege-
tables .Glucosinolates are sulfur-containing phytoants widespread in nature. There are more 128ndiffer-
ent species. They occur as secondary metabolitsiost all plants of the genus Brassicales (inolythe fam-
ily Brassicaceae, CapparidaceaeandCaricaceae).

Glucosinolates are water-soluble anions and belortge glucosides. Each glucosinolate has a cecdral
bon atom, which is joined to a thioglycosidegrotipough a sulfur atom and to the sulfate grough whie help
of the nitrogen atom. In addition, the centrabear is associated with the side group. [1,2] (E)g.
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Fig. 1 — The overall structure ofglukosinolates (Rfunctional group)

Glucosinolates differ depending on the structuréhefside groups of the radical (R). This differeiit the
side groups is responsible for changes in the bicéd activity of these compounds in plants. Mdsthe work
was carried out in connection with the toxic effe@tuch as goitrogen) on animals which were eatifigrent
kinds of cabbage, mustard, rape, etc., where lBoges of glucosinolateswere presented. [2]

Toxic effect is not related to glucosinolates ltthe products of their decomposition - to thicwt@, ni-
triles or thiocyanates. These compounds are urstatdl eventually transform into cyclic compoundssaag, in
the human goitrous disease.

The pharmacological effects of glucosinolates adeutive agents against carcinogens were recestibe
lished to block the beginning of the formation wvifmbrs in various decaying tissues such as livdgncdreast,
pancreas, etc. They inhibit the activation of enggrand changes in the metabolism of steroid horsand
protect against oxidative damage. [1,2,3]

So far, it was managed to isolate indoles from glaf the cabbage family, which have an antitunffece
ascorbigen, indole-3 carbinol, diindoliimetan amsdthiocyanate, the most active of which is sulppbaae

(Fig.2).
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Fig. 2 — The overall structure of sulphoraphane

It was found that only undistorted glucosinolatbsvs the pharmacological effect in humans. These glu
cosinolates later are converted into sulphoraphader the influence of liver enzyme system. [4]

It was found that sulphoraphane is the most powarfplifier of those enzymes which stimulate thdiigb
of animal cells to resist diseases. [5,6]
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Sulphoraphane is found in cruciferous vegetableh sis broccoli and different kinds of cabbagesririi-
tial form (before the cell is damaged) sulphoraghappears in the form of an indirect antioxida. [

Sulphoraphane induces the activity of enzymes thxification. These enzymes act as a protectivehatec
nism. They cause antioxidant activity that neutesifree radicals to prevent cell damage that eat o muta-
tions which leads to cancer. In addition, the cqos@ces of these indirect antioxidants remain eftar they
have reacted, unlike direct antioxidants, whichtraize only one molecule radical during the precasd then
immediately disintegrate. Indirect effect of anttants is long-term in nature and it causes an imggprocess
that remains efficient and can last for severakday.

On today's market of pharmacy there is a wide rarigeedicines and dietary supplements, extractech fr
plants of the cabbage family, in particular, suctive ingredients as ascorbigen, indole-3 carbidohdolil-
metan and sulforaphane.

Cabbage vegetables are widely used in technologyesferving fruits and vegetables. Therefore the pu
pose of work is the development of production tedbgy for canned foods from the cabbage with theudp
and prophylactic purpose. During the processingaaf material which contains glucosinolates in itscture at
the time of grinding enzymatic destruction takeacpl This happens because of myrosinase in rawriadate
which turns glucosinolates into isothiocyanatesijles or thiocyanates. (Fig.3), [4.2]
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Fig. 3 — Structure of possible enzymatic destructimof glucosinolates

The hydrolysis of glucosinolates by myrosinase mddes the hydrolysis of glucosides Pyglucosidase.
The difference lies in the presence of glucosimalah the substrate — sulfiisglucoside oxygen. Aglycone
fragment formed during the reaction may be an iittritor activator of the enzyme. [7,8]

The main feature of myrosinase is its high stahilitnd this is related to its role in the mechanafrplant
protection.

In plant tissue glucosinolates are separated fromosinase and exhibit hydrolytic effect only aftessue
(cells) is damaged. This reaction is importantdartecting plants from pests. Isothiocyanates faroharing the
hydrolysis of glucosinolates are detrimental fostpe[9, 10]

Unlike other enzymes, the formation (synthesis)atoccurs in response to the needs of the cellpsivyr
naseis always present in an active, free form.

One of the features @fglucosidases is their reaction to transglycosytativhile myrosinase lacks this abil-
ity. The activator for myrosinase is L-ascorbicdador -glucosidases, it acts as an inhibitor.

Myrosinase participates in the catalytic conversibrthe aglycone. During the detachment of HSBul-
fate) under the influence of thiosulphatase, thiéviie of myrosinase reduces (stops) due to a [ssiear-
rangement of the aglycone and the loss thiogluessidctivity. In the primary abstraction of glucabe activ-
ity of myrosinase does not change [8].

In order to prevent the spontaneous hydrolysisleéagsinolates among other possible of inhibitioreaf
zymes used in canning technology we can apply tbthod of thermal inactivation or inhibition of emag by
changing pH.

We found that the enzyme myrosinase is most aeatiydd 7. By reducing the acidity of the medium tth8
enzyme is completely inactivated. (Fig. 4)
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Fig. 4 — Dependence of myrosulphatase at differepH values
The thermal optimum of the enzyme myrosinase weestigated by (Fig. 3). With an increase in tenpeea
the inactivation of myrosinase occurs at 70 °C.Ipipg the temperature of inactivation will be eftfge at very rapid
heating of raw materials up to 80 °C — it can bglémented in a steam-thermal unit (which is usegdigan beet).
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Fig. 5 — Dependence of temperature on myrosinase

Thus, on the basis of these studies it has becasslpe to develop the technology for products ficah-
bage vegetables: juices, concentrated juice, dmdpos (dietary fiber with adsorbed glucosinolatesyee, etc.
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JOCJIJI)KEHHS BIUIMBY TEXHOJIOI'II BAPOBHUIITBA
BYPSAAKOBOI'O COKY HA MOI'O SKICTh

Cropoxyk B.M., kana. TexH. HayK, aoueHt, ['anak O.B., cryaeHt
Opnecbka HallioHAIbHA aKaJAeMisi Xap4yoOBHX TeXHOJIO0rii, M. Ogeca

Hocnidoicena mexnonoeis ompumants 0ypsaK068020 coKy 6e3 M’ axomi i3 cupoeo i branutoeano2o Oypska, oo-
IPYHMOBAHI napamempu npoyecy cmepunizayii i BUHaYeHa 1020 sAKiCMb.

Researched technology for beet juice without pdilpper beet and blanshovanoho, reasonable parameters
of sterilization and determined its quality.

KitouoBi ciioBa: Oypsik, OeTaHiH, OUHIICHHsI, BUTATaHHS COKY, pH, cTepumiizalis, JeTalbHICTh, TOKA3HUKH
AKOCTI.

OBO4YeBi COKM — I[IHHUH NPOAYKT XapuyBaHHSI. BoHU MalOTh Ji€TUYHE i, B psAJIi BUMAIKIB, JTiKyBaJlbHE 3Ha-
YeHHsI. BOHM clpusroTh 3aCBOEHHIO 1XKi 1 TOKPAIIyI0Th OOMiH pEUOBHH.

OmuH i3 BHIIB OBOYEBUX COKIB — OYPSKOBHUI, 0COOIMBA IIHHICTH 1 JIKYBaJIbHO-MPO(GITAKTHYHA il TKOTO
00yMOBJICHA HAsSBHICTIO PO3YMHHOIO MIrMEHTa — aHTOLliaHiHy OeTaHiHa [2].

VY npoueci nepepodku Oypsika 3 pi3HUX MPUYMH aHTOLIAHU PYHHYIOTBHCS 1 KOJIP BTpadaeThes. 30epeskeHHs
K TIPUPOJTHOTO KOJIBOPY OypsiKa € OJHUM i3 CYyTTEBHX ITOKa3HUKIB BUCOKOI SIKOCTI OJIEP)KaHOTO COKY.

OckinbkHy, 3rigHo 3 gitouoro HJI, 6ypsikoBuii cik 6e3 M’ IKOTI BUPOOJISIOTH 13 CUPOTO 1 GJIaHIIOBaHOTO Oypsi-
Ka, TO i SIKiCTh HoTo MOXKe OyTH pisHoro [4].

Binomo, 110 mpuuuHE BTpaTH KOJIBOPY MpH mepepodii Oypska HOCATh pepMeHTaTHBHUHN 1 He(epMEHTAaTHB-
HHUH XapakTep i MoB’ 13aHi 3 BUKOPHUCTAHHAM PI3HUX COC00iB OYUIICHHS OypsiKa BiJl IIKipKH.

[IIBuake epMeHTaTHBHE NOTEMHIHHSA MEXaHIYHO OYHMINEHOTO 1 TOAPIOHEHOTO Mepe]] BUTATAHHIM COKY Oy-
psika BiOyBaeThCA BHACIILOK OKHCICHHS aMiHOKHCIOTH THPO3WHY 1 YTBOPEHHS TeMHO03a0apBICHHUX CIOIYK —
MenaHniHiB. [Ipu maporepmiuHoMy ounineHHi B anapatax A9-KUS pyiinyBanHs (epMeHTa THpO3UHa3HU BifOyBa-
€THCS TIPU TEIUTOBIH 0OpOOIi KOPEHEIIOAIB TOCTPOrO maporo i TuckoM (75Q50) kITa 10 gocsarHeHHs ycepe-
nuHI kiyOHs Temmeparypu 98 °C.

VY cBoOIO uepry, HarpiBaHHS OBOYiB IPUBOIUTH JO HEPEPMEHTATHBHOTO NMOTEMHIHHSI — pyIlHYBaHHS aHTO-
LiaHiB 1 3MiHU KOIBOPY COKy. OCTaHHE CIOCTEPIraeThes 1 MPU HACTYIHIN cTeprIIi3aii.

Meta poOOTH — OTpUMAaTH OYpSKOBHUH Cik 0e3 M'SKOTI 3a JBOMAa CXEMaMH — i3 CHpOTO i OJIAaHIIOBaHOTO
Oypsika 3 BU3HAUCHHSIM BUXOJY COKY IIPH MpPECyBaHHI, OOTPYHTYBaTH PEXWUM CTEPHIII3allil i BU3HAUYUTH HOTO
AKICTb.

Cik oTpUMYyBaJH 3TiTHO 31 CXeMOI0, HaBEACHOO Ha puc. 1.

3 HaBeJICHMX HA CXEMi TEXHOJOTIYHUX MPOIIECiB JOCIIKYBAIUCH TaKi:

— ouuIIeHHs OypsKka 3 BiAMOBITHOI 0OpPOOKOIO ME3TH i BU3HAUEHHS MOKa3HUKA KIIITHHHOI MPOHUKHOCTI,

— BUTSATaHHA COKY,

— 3MillyBaHHs — KoperyBaHHs pH;

— TIPOILIEC CTEPHIII3allil 3 BU3HAYCHHAM HEOOX1MHOT 1 (PaKTHUHOT JICTaIbHOCTI.

Bubuparoun croci6 nomnepeanboi 00poOku Oypska, BpaxyBai, 0 TEIJI0Ba 00poOKa, 0THOYACHO 3 1HAKTH-
BaIli€}0 THPO3HWHA3H, I03BOJIIE 30UTBIINTH KIITUHHY MPOHUKHICTE CHpOBUHH B 10 pa3iB i 30UIBIINTH BUXIJT COKY
3 35 %m0 57 %.

Yepes uu3bky kucnotHicts (pH 5,5...6,5)0ypsikoBuii cik cTeprini3yroTh pu BUCOKiH Temmepatypi (120°C)
[5].

JIis oM’ IKIIeHHS. peXXKUMIB CTEPHIII3aIlil CiK MiJKUCITIOITH aCKOPOIHOBOKO 1 TMMOHHOIO KHciIoTamu 10 pH
He Oinpmr 4,4.Y npoMy BUNAAKY HEOOXiqHY JIETaIbHICTh PEKUMIB cTepriizanii BirHocHo C. Sporogenepospa-
XOByBaiu 3a hopmynoro [1]
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