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d9Gowo GO0l bog®dg 60. 990393L/56

9go3ogL
63065 248,3 +
3o 3owydo 4227 +
dopbomdo 285,2 +
35¢0vdo 766,5 +
bs@®omdo 589,0 +
05695680 285,3 -
39603bwolfyswo 253,7 -
3960 3beo 328,1 -
bo3geo 232,0 -
RN 286,3 -
Jemdo 4255 -

b6ywynwowsb BgMdgbdrieo 60d78gdol gsdmgmes
Boowgmmoe©  g9dm0oygbgds  0BodgJWIl  BFmo™mo  (sbsendm3Mgzowo, BMHowdo

3900050 96 gogobywo).  byowgnwo  ofjmbgds, 890y LIy ™mE
9739530905 9JuAHMOJBHMMTo b GsoxymEmol Mmoobdo, gds@gds 0,1M  3seromdol

ReLGoBHol  dxzgho (PBS)  pH=7,2.  0sbsgo@omdoom 1/10  (obs/dmEwmermds),
3Mdgegds  30mIMab0Bs30s MomMJdol gMHmMY39MM3560 Bsbol Jowgdsdyg. botgzo
080G s 396GHM0BMA0M©Ids 300006/for 10 fo. LmdgMbodsbGHo AMmMm3wgds
3OGH5BM0 5dGH03Mmd0L FobLEBEOZMOLIMZ0L.
3OMEGHINWOBMM0  5J3H03mdol  gblisHBmzMs 0BIBYEL BMMEHdOE6
Boegder 9duesgBdo

36OMEJM0DBMM0 5dE03mdoL 9dm{jdgdols IoBbom sdmygqbgder odbos
EWMP- bodb@Mo@o, OHmIgeog go0mombggs  2oblo3mm®mgdrmo  9amemdom-
365dBHozMmwo  Mblbso MRgdm©s 30 fo-ol 9633w Mdd0,M53  Lo3doM0LOos
360M@95D0 5g3H03MdOL 45HBMIZ0LsM30L. JoLTo (30¢0l MoMmEIbMds OG-
B0bBg goom3zwom 30 -8 d9op9bl 0.0057 doz0@Aml,Ms3 0dgbs
Q050 356396909 00,60m3  Jgbosdeoms  dogoBbomm  bmwmgzsh  HodEowmo
39M3PBEGHMwo  9dGH03MmdOL  GoBMIZ0LLL.  dMIGORMOEOL  Fgo™mOL YT SEGOO
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39b0LsBE3MS ool  3MBEIbGHME0s B3gdBHOMMIYGHOIo© 578 b3-By. ULozzwrgs
bobxgddo EoEOl  3Mmb36EGHME0s  2oboLIBP3ES  bo®ol  FOSEGHOL  sedmdobols

LEHIBIOEHMwo blbstgdom (0.03, 0.062, 0.125, 0.25, 0.5, 1, 2 8/dw) 5390
15350dmM OB, 0BHOGWIL BMMEGO0EIE FoMgdME gduB®od@Hdo dmbs
36OMGPBMWo  5gBH03MmO0L  goBmAzs.  Fggagoo  ImEgdmwos  gbMowdo s
DomIma9gbow0s 3Mox8303mo:

3b®oo 3. 0BsdYL ROl 36MmEHYsBIL 356TYBHOIO0

19696~ A gow> | U/den | Total U/mg 39.60s/x | X504
Aob fgsdm | U/100 Jp/0¢» U/0qm* 59M60 o
Borgpeneads 3OS 33003
™0
0Dsdgwsl | 0.00285 | 0.043 0.143 | 25.65 0.33 77.4 25.65
BOONEGO0
0.07
—0
0.06
0.05
0.04
0.03
0.02
0.01
0
0 20 40 60 80 100 120

B5bsBo 1. 0BsdgEsls BMoErol 300G PoBsl BgMBgbEGHMEO 5dEH03mds
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Axis Title

-0.15 0.2

Axis Title

O Seriesl

Linear (Series1)

B5bsBO 2. 0BdYEL BNl 3BMFBHJIBIL BIMTGBEMEO 5JBH0Z3Md-Km

OMamO3 3BOO0WOI6 O §M953039006  BsbL, 0DsdgEsl BmmErols 9duEMod@do
560L 35050 3OMEHIMOHDMOO 5JE03Mmd0L IJmbg 39MT96E 0.

A9939M5EH1Mols s pH- m3308:990L ©sa9bs 0Bsdgesls g3momemols
36EgmeoBmmo 5390396E0Lsm30L
B9LFogemom 0gbs 0Bsdgmsls ggHIFBEHOL 3HMEHINOBAGO sdEH03mdOL (33¢n0-
@905 3383965 IHN ©0535HMBB0 25C-40°C-%bg, 5'C-0ls 06 H35@0m. g9-
8900 Godma50m0s ©0saMHsd5HY.

100
90
80
70
60
50
40
30

90

30

20 15
0 L
25 30 35 40

T(°C)

3Mm@gobmo sg&n3zmods (U/ML)

0™ 1. 3gd39MH3EH MOl go3mghs 0BsdYEL BMmErOl 3BmEgsbols BgMIYEGHwE
594BHo3mdBY
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25-35° C @00535Bmbdo 1° C-0560 33000909000 ©oA060s,0M 39MG6EHO
05300 95gb0d>EME 59EH03MdIL 53¢9bL 27° C-By. (Bsbsbo 3).

100
90
80
70
60
50
40
30
20
10

0

3OMGHIM0DNOO 5dEogmds U/ml

25 26 27 28 29 30 31 32 33 34 35

T(CO?)

BobsBo 3. 3ga39MsGHMEOL 33egbs 0BsdYMl Bl 3MMEGHJsBIL 5JE0gmdsHY
5369039 dgbfogaroe 0dbs 0BsdYEIl BMmMEIOL 3MHMEJoBIL BIMIGBEGHMO 5gF)-
0300L (33¢00¢9ds pH 5-sb pH 8.0-0009 ©0535Dmbdo. domgdmewo 99093900qsb
BoBL, OHMA 3O 3HJoBIL BoJLOTOE MO 59dBH03MdS 3er0bgds pH 6.5-7,5 ©0535BmbJo,
653 LFYSEIYOSL A35d93L, MM 0DsdYWSL 3OME YOS godm3z0Ygbmo Tgscgdom
©505¢0 pH-0b 8Jmbg 256099mdog. (0ogMsds 2).

100
90

80
70
60
5
4

3

2

1

0

5 5.5 6 6.5 7 7.5 8

pH

3MmBgobymo sJ&n3mods %
o O O o

o

©053®305 2. pH - 0l 39300965 0Bsdgasl gmaenols 30edgsbols 89MgbGmen 5g@o3mdsBY
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36mEgoBIL 39d6039M0 36935M5EHOL B0Mgds

36OMEoBIL 394603700  3M9356M5FGHOL  Fobowgds  29dm30ygbgo  9JuB®gdEHdo
30900l 4o9megd3s (NH4)2S04-0b  Ubgoolbgs  30m396¢ Mo gox g gdoom.
(0b.3bM0E09). 3bGoEdo ImEgdvo 35839698900 sLsbogls 5dmbomdol bLvyergs@Hoo
d9L50530L  AOXIMJOJOL.  3H9gdbozmmo 369356 EHOL  BoMgdol 3MMmELTdo  Yyz9wsby
35050 3OMAHJODBMWo B39O0  5dBH03Mds  R0JLoMmEs  (NH4)250s-0l  40%
39x9M9ooLsl (2.01+0.15U/dg), 099935 ©©05e0obol 999099 9JGH03Mmds 0mgdols 5ot
390603690m@s. Lo gMM©, RIMIIBEHIO 5JBH03MdS bsMPMbgdMm©s  (30¢0l
40bem3z560 gmsbmemom 1:4 3565350 Md00 godmemgd3zol 990mbggzsdo .

3600 4. 0B3dgsl Mool 3OMEHGIBL 360935M5FH0L Jomgdols 9BHo3gdo0.
(860336963900 (o®dmagb0gros Lsdmsgnmls Lsboo + liEsbEsME Mo 3owsbems , p <0.05)

390996¢00b 93900 360G 99bHo X530 3OS bggmo
5JBogmds 36mGHgob Mo | (mg/ml) 00
(U/ml) 5JB03mds sJBogm
) ds
(U/mg)
adbE®sgd@o 0.27+0.01 135 +7 2.5:0.12 0.67+0.0
12
5dmbowydols
bmenggs@ols
RMSJ30900
20% 0.085 4.2510.18 0.7+0.012 | 0.06
+0.0012 +0.001
40% 1.68+0.10. 84 +3.01 1+0.1 2.01+0.1
5
60% 0.97 +0.08 485 125 1.2 +0.10 1.9+0.14
80% 072+0.001 43.6 +0.1 1.6+0.14 0.072+0.
0012

30MEOL  BMOJ30900
056585(EMd0m
1:4 1.5+0.1 75+3 1.2 0.1 1.8+0.12
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9I9dHOMgMGHYbo

domadImo  3OMEGGbPMo  3M935MoGOL  LobwRmsgzg  d9dmfds SDS-PAGE
99JHOMBMOGHOL Lo gdom. 300l Bbgoolbgs  dmeg3mwemo  dsbiols
9563960900L  259myggbgdom  2obobsBM3zMms  JmEg3MGo Aol gofi-89bowo

5396396 0L dmeng3mE@mo dobs 999960 -23 kDa.

*®

BM500 2. 0H58gmsl BMoOEEOL 3MMGIMEOBMOO BgMHIGHEOL JergdBHHMBMMmMYGTS

0D509l ROl 3MMEHYSBL MZ0LGIGIOL 2oblsBrgMS

296¢-0RMHBMMHO 3900M©Om

0DsdIWOL  GMMEol  3OMEHJDIL  M30L7ddOL  33¢g30L  3MMEgldo B3z9gbL  doge
©5x30JL0MGOIME  0dbs  LsobGHgMgbm  GFodBHo- 0BYOdYWIL  FmOOL  3OMEHGID
9960Pg30m90  9mddggds Lbgs 539396390y s ofj3g3s Fomo  5dEHo3mdols
399096905 56 oMEIYMBIsL. gl BogEHO 193W30MH39WdE I3s80JsoMgo EWMP-
LBLAMOGOL 9993339 9Mgdo BgMTIBGHIO0L  MOMN0YMHNJIgGdOLLL (0b.  (sbEMowo
10), bmerm dgdamd 0©9bGH0R0E0Mgds dmgzsbobjm ygeronwmbBmMo Igmmom
(0b.LYO. 15).00000 ogm 33gbsgmwo 3OHMEebgdo (dodm, dobgzmolbgdls),
bem3zmb 3OMmEgobs (penicillium candidum 5-1-o0b doge Fo6IM-gd)o RgMIGbGH0) o
3b™39wMo ( JodmEH®modbobo) .
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300 5. 0B5dYL B0l 3O GHYIBIL 53965 bbgoslibgs Bg@MgbEol

3603 g5Be 5dBHog3mdsby
3603503l fiysém | protein U/mg protein
mg/ml mg/ml
5813539053009 531353900l
379093
dodm 0.0064 40,63 0,005
90bgMolbydbs 0.043 40.47 0,031
penicillium 2,5 55,5 3,7
candidum 5-1-
0bsfommbos 0.077 14.84 0,06
Jodm@mo3lobo 1,2 62,2 1,5

3HOHO0W0IB M35wbsmE0g BBL,OMA 5©0b0dbME 139MTgbEHJOL Sd30
15305 85050 3MIEHJoDMWO 5gdBH03Mds. Bb3s BMIIHEJODY 0BsdgWwLls Bmo-
0D 499MmYMB30E0 BgMIG6EHOL BYYo3w9bols 30BSE0BEF00LIMZOL QoTM-
3094969 390-©oxMH0MMH0 3900m©Oo (0b. LGsmo 3). LdLEHGMsES® 49dmyqbgdmen
0965 35%9060,653m03960H9dMw0 5256030.(A-dodmb 3O MmEHsDs, C-80b36MH0LbyaLsL
36 3Jobo, E- bemgml 30:m@99bs, G-3bmzgum®o 36H:m@Egobs.
[ - 3539090 g96dgbHob 3gmIPGHIwo sdHogmds; TI- ggddgbdwwo sgéogmds
0DsdWIL BMMNWOL 3OIMEHJIDINO ©sdw9F53900L 999y )

Lm0 3. 39¢-E0BYHOYHO F90M©OM 3MMEYSBYE0 5JE03mdOL ZoBLIBI3MS
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OO 3 BYOs00sb BBL, 3MBEOMMW™D F9sMgdom MAMEgdol 0sdgEcMo
399306090905 A s C Hamgddo,bmem dmds@gdmwos E o G- Gmegddo,0s3
9mfdmdl 30639 990mbgg3zsdo 39gMHIg6GHMo 59dEH0-3mdol  ©g390m9dsBY,bmerm
dgmM9 990mbgz93580 30 -053H905DyY.

0D509Esll BMEol 3HMmEJMEOoBMMO B9MAgDEOL Imddggds e mEg6by
LoobgOGIE0Mm  33wg30L L3360  9B3BY BB 0dbs 3393

bmMdeol 539300l 3B bmHo BMOJ300L Tl Fqlodegdemds 0DsdgEsls
360 GHIMoHDMOHOo 3gMdgbEol asdmygbgdoom.

3AHYbol  FoLoMgdsE FBOsEIdMEs  GEOlEGOMOO 3Mmdo  BJ30E0ms
Dyom.gdzowdo s6LYdMEo Lsbsdgdeol, blbso 3Fowgdols s bbgs msbdgzo
603009690900l dmEogdol Jobbom 3mdo 0MgEbgdM®S 25d0bsMY figserdo,300M]
Pgeol x9mo  4obgdm©s  983F30M35(g. Sbgmo  bgdbom  Jomgdmer @ gbl
905390m©s B9M3BEHMwo BLbsMO Msbogsdmdom 1/10 ( Fsbs/ImEMEmds) ©o
bgdm©s 0639995:309. LaGgodaom 96MH9do 0BsdYIl BgMTG6EHOL 3mb3gbGH®E0s 1 g.
303 96Bg  A0s9basM0dgd0om  goygbs 1.43  U/B.360m@EHsbol  go3wgboom
3mBH9bo, OHmames 3mdolb  Mblbso Fowmgzsbo bogmogMgds, LGSR s
918399BOs© 0dwgds blbs 393GH0©MO BORTIBGHI0S©. (300l IYMHMZgOOL
LoBdstg Ggsd300L 50930 2560L5DLIMS MmOl IgmNMEO.

1905000 4. 0BsdYL BMool 3HEPBIL 3603 MM 301935M5E0L dmgdgEgds aemnEnbby

3b®oo 6. LsMgodom 5MH980 30Ol RMMZ3gdOL BaMOLLO FeEEIbol 0BdYML
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50Ol 3MMEYsDI00 5849353905807 5 3353900l 3999
30053930 05639690900 (3g/de0)

30Ol 3mb3gbBH®ogos LoMgadiom oMgdo | 19,420
306HMmEobHsdYg

30O 3Mb396@®oi300 Lo®godgom s6gdo | 31,0611
30MmEoBol 99909

LSMYOJ30M 590 (30€P0L PIROMZIOOL 30693030 OMT0 SBbME0s BobsBby 4.
300l 30mb396¢ 53008  AoFMBsmM3gms© 30496900  glodsdol Bs3ow0dMH™
d6HML.
goaob sgmm3gonl 3069@030
0.4
0.35
0.3
0.25
0.2
0.15

0.1

gomal 3mbab@magns (83/8am)

0.05

20 40 60 80 100 120 140 160 180 200 220 240
mm(Ho)

B5bsBo 4 . 3ol HomEgbmdOl (33¢0ergds MMAdo LsMgsdzom s6gdo
LoMgod3om 50930 0ol 30mb:396E o300l bsbMoo (AC=11.64 dg/de») d9@Y39w9dL

;6008 01509l 3OME OBl 30OMOBMMHO BgdmJdggdol I9IRd© FIGHIEOO
RM5J300L MBLBO (30¢gO0L AOMJIBIBY bLbs© 3mI3MbYBEHJOS .

2960l 3GMGHIMEoBYHO 3Ol 0YBEHOBOEOMGBS
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90 OBmgBgbol 300>

3Ggbol  LoEGIoLYMWo  ESAWS  0BIBdYSL MmOl 3OMGJOBOl  Joge
LGOI ME 0dbs OoL3-909dBHOMBMOGHBom 12% 3MmE05360ws80©OL gedo
(SDS-PAGE). 60090905 50900 0ogm  OmameE3  aa@obo s  0bsdgwsl
19639630, 3939 3GHIBHOL 30EOMEODIEHO 0DIBYWSL 3OMEHJsDBsO TMTo3900L
8990092 999 BHOMBMOMAM535Bg Boomrs BsbL  gem@EgbrMo g3Mogiools (dowozo
1) 5 0509l 3OHMEJMEoDMOHO BgMIGHEHOL (00030 3) 965893900, beagwm oo
dmMob- 2B gbol  300MHME0BYOMEo  Bsfogdols  56509Fgd0.  0BIdGIL
3OMGHIoBMOH0  3gMdgbGo msgzolo 139301303000 bbbl  Fgdmy3s6sl  yzgws
ROMSJ3ool 03> 30OMEOBL @  F03YgogL  LadMmEm™m  3OHMEJBH YOIy -
Q35 IM93MNO  393H0Y05d©g @O 530bMT9398500, M5Bg3 d0mOMYOL
30OMEOBIGHOL 30w0390Dg AWEIbol RMRTI6EIJOOL  FoJOMds  (dowozo 2).
3OMGHIO0BMO0  9B39JAH0L 30D 0BYdoLsMZ0L  godmygbgdmos  3owm3zsbo
9ten9399®0o dobol BoM3)Mgd0.(30e030 4).

19500 5 . 0BdYSL Bl BgHIgEEGH0™ JEMEBHIbol 3BGmEIMODO ©IBIEIHOMYdSWO
3005300800l ggedo (SDS-PAGE)

30030 1 - aamE96ol gangdBOmEme)Bo ©gbsGMBnmem 306HMd780; d0wo3o 2 - yevBgbols
0DdYsl 3OEYsBsM0 demvyBgbols sdmdsggdols 39cga0; 30030 3 - 0BsdYWsLs
1963963 399333900 9JuA®IGHOL gegdEHMBMMHIBO IBIEHMOME 306MdYdT0; B30 4 -
39 3menm®o Aol 3s63gMgdo.

00039008 53vdgdo sOBYdIMO BMEgdo 39EY39wgdL 530bMTg3900L MIBIMBIBY.

50b0dbMo 39dBH9d0 15dEgdsll 435093l 30350 Mm™, MMI FglodwgdgE0s
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M)A 96M 379H0L 3OMEMJG ool Fo®dmgdol ¢gdbmermaool 89dwdsgqds.

0509l Bl 3MmEH sl o3mygbgdoo MywnEgbm 3MMols

53BoYds
ALbmgBwom d5BsOBY 0O IMNbM3bss 0bgm MYWwMEgbm 3MHBY, MMIgbss
bmMdwol 343000lLYsb ©odbsgdMmo 3mmol 390m3bmMo m30Lgdgd0 9dbgds. 9u
5600l 2%y, MHMIglsog B396  300035BMdM, GMIgoE  Lodmomgdsl  35deg3l
3963593000060Mm®» MA@ gbm 3OOl FoMdmgdol  GHgdbmemmaos 0BsdgsL  (Vitis).
Labrusca L, ) @mo@ol 36:m@g5H980b 499mygbgdoo.
99056900l doBbom  2odm3zo3bzgm mMo  Lsbol  3MEGO-OHMYME;

B39 906030, 5939 MRIWNGHIDM. B39 gdMH030 3OOl  3MIMb  FgsMgdom,
30 99GJbM 3MM0L 30130 0gm MROM Mbyz500 3MBLOLEI6E00L,bs3wgd (gdmasbo.

r

LMoo 6. B3gvegdcogo 3030 bn®dwmol Bdaowolssysh
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bm500 7. MaeEgbm 330, 30098990 0539l Bmoemols 3Gm@gsbsls
5353 gd0m

300m33bgzs60  3OMmEBHo  3edmomBgmos  dgBo  Bb3096MJO0M,5030MWH©
09303690Mms. Mo3 999bg0s Loggdmzbm M30L9dgdL,  SBEsASTIMIEHIIO MYWYBHGbM
39O 3Jmbs LobOsIM3bM sOMTsG0, MmEbsg FMmE3IdM ggdm,539M0 30 -mbsg dmdo,
596 0DsdgWOL BgMIGBEHOL 360935MOBL 0sb J03gz9ds I(39b5MgMo 30096Egd0l

339¢0.

bm®s00 9. B3gMegd®0og0 39960 (I) s MaMGIbm 37©0,300908¢mo 0BsdYmsls
BOmNE0ol 3OMEGHINEobMOHo BgMhdgbGol sds@gdoo (11)

900900 3OHMOYJEHOL IbILOsMYdS dMbEs BIOHOm, gdmM™O, SOHMI>EGHOm,

Lmboo s BHYJLGHIOOM, S MYWMEIEM beOdWOlL 3MHo Fgxsls d90gabsoco :
399m - mbsg GHIdowo, Lbo - bm®mdEOL 3OOl sTobsliosmMgdgo, SOHMIsBGHo -
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beMdeol  37OHol  ©odsboliosmgdgwo  d39bsgmmwo  sOMIsE ool  bm@gdom
A9FLAHMOS - mbsg brm@om, 3OO - beMdeol 3906 Jgasmgdom Gwxbo.
X970 1396mgdoLs s FogM9d0L MGoMEYbmdOL gsbLsBOZGMS

0D509gEsl Mool 3GM GBIl 353myg69300 F0gd e MoyeryEgbe
gmddo

01509l Zmoosh  doMgdo  gJuGHMog@gdo  boslosmads  BIBMmEMHO
Boghmgdols 999339 mdom.  OMEILy3  39bgbom  3mIol o3 doggdsls
360HME95H90000 33 gbol ©sdEroll JoBbom,0DsdgEsls 9gduBHMogd@ol dgdmbggzsdo
B3960 465 ©gds 30039Mm LolosdM3bm SOHMTsEOL AoBgbsd. G90yMATs QoBMIZ9ds
QO9ILEHMMS, OMI 500  3Jmbs BIPMWNOHo Boghmgdol  3MbEIbEHMoEooL
do@90sU.

o3 999bgds FogdMrgdol MomEabmdols 33e0Egdsls, BogsMOMM,s5d0m bs
50bLbgdMEIL  MAWBHIBM 3MOHIOHMEOMIGHOL TmE3dM 290 B39gMWgdm03 3O
990009000 (00935 99  9gB3Bg P36  TbmemmE  Bog@Bob  @IILEHWMGOON
999m300356Mm209000,000350 o6 Bsy30EMYd0s Lo®MIoLIMWo 33¢935). FBOOWTo
Pomdmeagbowos Bz9bL dogM Bo@s0gdvIero 4oHBmd3900L d9gygdo:

3bMOo 7. 3¢sogMeo 3mdol s baMdmol »ywnEgbem 3030l domgodorm®o 3s6sd9GMmgdo

35659930 LogPonm  Fogd@gdo | aa3mbs LogHomm
3™do d/0¢m dy/0q 539bmegdo
/0
B39 9dMog0 3mdo 1,418 0,177 0.14
M@ 9bm 3mdo 1,607 0,948 0,7

UogoMmzgemdo  493M(39¢0gdemo  BmyogMmo 9bgdm®mo xodol g5bols
RM0900L 3OMGHJIBMMO S 3B gbsBMMO 59EH03MdoL LL3Moboyo

0509l 3OMmEGHGoBol  Bgdmddggdom B gbol sdwrols  Fgbogersd
O35S MP03MM0  30mbgzs: 35BoL Lbgs x0d9ddoi bmd o6 Mol Abgoglo
9mddggdol  3MHMGHgobgdo? 53  FoBbom  BsGoms  13MOBbOBYO.30M5FBHILMdS
90396039 Jodmmeo 35Hol 03 9badme  Xx0dgdL,HMIgdoE  A9dMoMbgm©bb
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053056000 dYMIMB0M 3500Mg69MH0 F03MMMMY60DBTgdols s ds36g HgMgdols
90056M0. Lo 509 0465 LogoMmzgeml Bb3solbgs Mga0MmbTdo. obobyBMZMS
OMAMOE  3OMGHPPDMWOo  9gGH03Mds,0939 Fomo  bsMo, Bgas3zwgbs  dmgbobsm

3MBHIBol Iy  3bGowdo [oMdmygboos B3z9bl dogh  Bo@omgdmEo
L53MBomb Jg9gagd0:

300 8. om0 35DoL BMY0IMHO K00l BMEGddo 3MMEGHIIDMEO ©s
3093 965BvM0 5JBH03mdOL ogbs

35%ob xodo 30ws dp/dam | 36OmBGHgsby | gows 3OS AC

o 3othm- 3omhm- VG

3J@ogm-8s | oDHsd-g | robol

U/dgo 8/8¢ 89903

B/0c

05333960 0,32 0,01 17,61 20,1 2,49
3ME03M0M0 0,35 0,014 20,07 24,15 4,08
Mdsfoogro 0,31 0,016 16,15 17,8 1,65
bobgo 0,37 0,013 18,21 19,76 1,55
dglbMo og30 0,37 0,016 29,31 33,7 3,39
3b9bolidmdm mgmMo 0,39 0,016 26,65 28,06 1,41
d93M9bRbo 0,35 0,023 25,1 30,7 5,6
330¢0wMMH0 0,37 0,018 31,48 34,39 291
Robméo 0,36 0,014 19,49 21,91 2,42
3W0MR M 0,38 0,021 25,28 28,91 3,63

OMamO3  3bO0Eob  BIbL,3owgdol 9993300 Mds  Y39ws 90O mdog]Gdo
000430l gOHbs06M05,Mm©bs3 Foswo  3OMEJBMWOo  5JBH03MB0M  25dM0MBY3056

3WOXMWS @S 3936096Bb0,M53 glsdsdolo solsbs 3093 8500 Bogh emEHgbols
30OMEOoHOL MZ35eLIBOOLO.
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0D509sl 0ol 3B EYsBL B35 gd00 3MHOL sTBIEIdOL
D900 $Hgdbmemmmyom®o biggds

B39bL Fogm FoMdmagboer Ls8Mdomdo 5J396@0 3939390ME0s SHOEO ™M30L9dgOOL
dJmbg  36MHMmFHPoBol  9MBYGOMOOL LGOS DY. 306506 i sOL  SOLGIMO
R9MIPGHoL  dgbfogerol  3oMzgwo  Bosdoxo, 98  gBHedby 96  Bogmgzswrgom
80bsb6dghmbos  GHgdbmermaom®o Bdgdol gGHswMHo  39MLooL  FoMdmepgabs.
B39bL Boge JgaM935H90)0s  BMs©O  BgIbmwmao©®o doymds, GMIgEos
dbobogl 8930909 LsdMYH39w ™ BHgdbmwmyome 9BO3goL @O 9O  goTMboES3L
LSOMEM® LYIMIHIgEM BH9bmeMYosl .

LsgmsMOL
©38¢0s

| ....’...

36m@GHgsbsls
o8>

Ugg9s 3 . aEgbem 3Gl Jowmgdols derm3-lidgds
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10.

11.
12.

33369

. Bomg@mOm  33¢09308  BoMygddo 306039mo@  0gbs  0wgbE0xz0E0MdME0

0Dodgesls (Vitis Labrusca L.) 3mmegddo 360Hm@E9meoB6mo sg@0g3mdolb ddmbyg gows
9600  0gbs 0Bodgosls (Vitis Labrusca L.) ggmoegddo 8dodg dg@owgdols
399339 mds

509600 0465 0Bodgsls (Vitis Labrusca L.) gmo@gddo sGLgdmwo 36mEJMEo-
DOm0 39MTg6EOL 5dEH03mdOL baolbo 35Bgobolls s EWMP-ob dodstron
99Lfo3oe 0gbs 0BsdIWIL  BMMEIOL 3OHMAEHINWODBMMHO RBIMIGHEHOL  Bmaogd o
9oboli0smgd9gE0, HMYMM0ES 39839M5E MOl s pH- m3E0dmdo

39-oRNNBMMO  IgOMPOm sy gbow  0dbs  0BIdYWSL BOOWOL
360 GHJ0BMOH0 39gMHdghEoL 063000FGHMOME0 go3wgbs d39bsMgM 36HMEJoHgdbY
5 3595593039990 353w9gbs B03MIMdIM 3MHMEHsDgdDY

90090 0465 0B50GWIL ML 3OHMEH DL FHgdbolz Mo 3019356530
LbomdBHmOm 33930l Bocergddo 30639mo  0dbs  0w9gbE0xz0E0MdME0
0bodgwsl  (Vitis Labrusca L.) gmo@ol  36Mm@Hgobsl  Bgdmddgwogds bm®mdeols
dLOIBNOO Hog300L olbsw 3owgdBY

0D5dgEOll BMWOL 3OMEJOBIL B0ge 2B IbMmo 30wgdol  Low®dolgmwo
WS EIILEGHMMGOIM 0dbs MoMmEIbMdIM030 s MZ0LMOMO30 3565TgBHMJdOL
dobgzom.  9ggdBHOHmBmOgBol  9d39mdom  0IBEHOTROEOM® 09935650
30900 sAs blbs odsTMEY3WME B3MSYT96EJO5T®Y.

0D509ol BMMEIOL 3OMEHINWODBMHO BgMHIGBEGH0 B Ibol el JggRdO©
90090 0dbs bm®deol g3d30eol MG gbm 3mdo,mmdgwdos 3obobsBMgzM
30900l ,8395Mm@gdols s FogMgdoL X930 99339wMdS .

o960 0465 1. aem@9bBg 0BGl BMMWOL IOMEHJIBIL  2odmynbgdol
™33005¢0m0 mbs( 1,43 U/de ) s 06329953008 cobm- 2 Lon.

B59MY5¢0d@s bm®mdeol Mm@ gbm 379MHol Bmswo Ggdbmemaommo iggds.
@©50Lsbs 0BsdYWSL BMMEIOL 3OMEJOBIL o8mygnbadols 3gML3gdBHozs Mm@ 9bm
360300l §oMdmgdsd0,m0m3gwlsg  996560BMbgdmeo 946905  GBHEoOoEowo
360H™M1YdBHoL  Lsagdmzbm  ™m30L9gdgd0 s bgwdobsfizmdo 0dbgds  39E0s3o0m
5535009090 3060 JdOLHMZOL
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Abstract

The doctoral thesis refers to the discovery of a proteolytic enzyme in the leaves of
the natural hybrid variety of grape - Isabella (Vitis Labrusca L.), the study of some of its
physico-chemical properties, and the prospect of its practical use for breaking down
wheat gluten.

Celiac disease is a chronic multifactorial inflammatory disease characterized by
intestinal and non-intestinal manifestations - production of specific blood serum
antibodies and autoimmune response, lesions of the small intestine mucosa, and others.
Celiac disease is considered a systemic disorder and is associated with the intake of
gluten, which is contained in bread and bakery products, pasta and confectionery, beer,
cereals. The disease mostly occurs in people who are genetically sensitive to gluten
.Human digestive tract enzymes cannot completely destroy gluten fraction proteins As a
result of improper fermentation, the so-called Gluten peptides, which comprise 10% of
dietary gluten initiates intestine and immune ractions.This type of activation is not
observed in healthy people - insoluble peptide fragments are excreted together with, for
example, urine. Thus, pathogenic action can be avoided if we break down gluten into
amino acid components.

It is known that with the help of proteolytic enzymes, it is possible to break down
various protein substrates into small peptides and amino acids , which is of great
importance in various biotechnological processes. It is especially important to find
proteases that break down the gluten fraction of wheat into small peptide fragments and
amino acids, while maintaining or improving the taste properties of the food product.
The fact that the source of proteases is cheap, widely available and safe raw materials,
such as edible and medicinal plants, is gaining relevance. .

Within the framework of the doctoral work, a number of medicinal and edible
plants distributed in Georgia were screened in order to detect proteins with protease
activity in them. Raw materials with high proteolytic activity were selected, some of
their physical and chemical characteristics were determined (mineral composition, heavy
metal content, degree of proteolytic activity, temperature and Ph-optimum, etc.) Finally,
the appropriate raw material was selected - Isabella ( Vitis Labrusca L.) , which is a
hybrid cultivated plant and stands out for its resistance to various diseases or agricultural
pests, the fruit is characterized by good taste, although the leaf has not yet been widely
used.

During the study of the biological properties of Isabella leaves, the presence of
proteolytic enzyme was determined. It should be noted that the vine leaves are a waste
product of the agricultural industry, which is collected in large quantities and so far it is
not possible to fully utilize them. Considering the cheapness of the raw materials, the
task was set to use the biological properties of these leaves in various fields. One such
direction has been the breakdown of gluten in the production of bakery products to
avoid the effects of diseases such as celiac disease.

In the next stage of the doctoral research, the gluten protein complex was
obtained from the dough made with wheat flour, the gluten in traditional dough was
enzymatically decomposed using Isabella's proteolytic enzyme and the proteolytic effect
was evaluated according to the change in protein concentration in the reaction zone,
since peptides and amino acids formed as a result of gluten decomposition would
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accumulate in the reaction zone under the influence of protease.

SDS electrophoresis —carried out after fermentation .

Recommendations on the prospect of using Isabella's proteolytic enzyme for the
production of gluten-free products were developed.
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