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Abstract

Nowadays producing of healthy vegetables and their processed products — rich with
vitamins, free of nitrates, heavy metals and other harmful compounds — remains a big challenge.
This challenge will get more importance in the future due to changing the climate and growing
of the human population on the Earth.

Methods of soil fertilization, chemical compounds and dosages of fertilizers have direct
effect on the quality of harvested vegetables in terms of content of nitrates, heavy metals and
other compounds and have impact on their processed products.

To process vegetable products with a long shelf-life and minimal expenses, manufacturers
use various chemical additives, which have an impact on human health especially in large
quantities.

The effects of various biotic and abiotic factors on developing of plants and their fruits are
different in conditions of open grounds and greenhouses. The main task of this research was to
make tomato-paste without loss of vitamin C, without emulsifiers, dyes, various harmful
additives for human health and of course without mesophilic aerobic and facultative anaerobic
microorganisms and spores. For these purposes it was necessary to find an innovative way to
reach the goal. It also was necessary to study the raw tomatoes and the soils of their harvesting
locations, in various seasons of the year. The quality of tomato-paste depends on the
composition of soils and on the raw tomatoes.

The locations of harvested raw tomatoes were Gori districts: Sveneti, Khidistavi and Ateni,
and the north side of Marneuli. The samples of raw material were subspecies of tomatoes:
Choportula, Samepho and Sagviano. The samples of soils were pasture and fertilized types,
which were taken from various depth of the ground. Fertilizer was applied to these soils in the
form of a mixture of burnt and milled cattle manure and 60% of ammonia sorghum, which was
a source of nitrogen. These fertilizers were applied before planting tomato seedlings on an area
of 30 t/ha, then during mass flowering, 40% nitrogen fertilizer was applied as for feeding. These
soils are characterized by a low level of chemical contamination. Soil samples taken in the
indicated areas are neutral, deviated to a slightly alkaline environment, with a pH of 7.0-8.1.
Soil carbonization in Marneuli is lower than in the Gori region. Hydrolytic nitrogen is relatively
high and reaches 7.2 mg% in Marneuli samples and 5.6 mg% in Gori samples. Mobile
phosphorus in samples taken from a depth of 0—20 cm from the top soil layer was relatively
low in both Gori and Marneuli soils, and higher in layers of 20-40 cm. Mobile phosphorus in
fertilized soils was higher than in pasture soils. The amount of phosphorus in samples taken
from the depth of 20-40 cm in fertilized soils of the Gori region was 8.4%, and in soil samples
from Marneuli - 3.4%. Exchangeable potassium in the samples of all points was different and
ranged from 9.8-18.0%, and there was also a difference between pasture and fertilized soils at
different sampling depths.

To prepare tomato paste, physically intact, technically ripe tomato fruits (Choportula,
Samepho and Sagviano) were selected. The main indicators that determine their quality were
studied. Analyzes were carried out between June and October. The free water content is
maximum in June and gradually decreases by October. The largest amount of free water - 96%
- was found in Choportula, both in the Gori and Marneuli regions. The analyzes showed that
content of free water amount depends on the species of tomato. Before making tomato paste, it
IS necessary to determine the amount of free water in raw tomatoes, since energy consumption
depends on this. The number of nitrates varies in all species of tomatoes. Choportula is also the
leader with the highest content in comparing with other tomato species. In June samples taken
from the Gori region, the quantity of nitrates was 180 mg/kg, but by October it decreased in all
samples. In Choportula samples taken from Gori districts in October, it was 77 mg/kg. Heavy
metals (Pb, As, Hg) are found in samples of all locations and types in very small quantities and
are below the maximum permissible concentrations.
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In order to reduce energy costs and losses of ascorbic acid in the production of tomato paste
using a production method, an innovative technology for producing healthy tomato paste was
developed, which uses ultrasound with a frequency of 40 kHz. Accordingly, a tomato juice
concentration device equipped with an ultrasonic generator sterilized the tomato juice, and an
excess vacuum of -0.9 bar (100 millibar absolute pressure) created in it using a vacuum pump
ensured the boiling of the tomato juice. at a temperature of 46°C and concentration.
Accordingly, tomato paste was obtained without heating, in which ascorbic acid remained
unchanged. Ultrasonic treatment facilitated sterilization without heating up to 85-100°C.
Tomato paste samples were also produced using a heating production method, where the
vitamin C content was reduced by 98% compared to the original raw material. Due to the low
content of vitamin C in tomato (10 mg%) and to increase its concentration in tomato juice, red
sweet pepper was added in a tomato/pepper ratio of 21:1. The pepper also enhanced the red
color of the tomato paste. In order to reduce the pH of tomato juice, before preparing tomato
paste, citric acid was added to it so that the pH of the resulting tomato paste samples was less
than 4.2 (according to the standard, the pH of tomato paste should be in the range of 4.2-2.5).
The pH of the resulting product ranged from 3.6 to 3.8, which had a positive effect on its taste.
All samples were stored in a refrigerator at a temperature of 5-8°C. 1 year after production, all
samples were sent to an accredited laboratory, where microbiological analyzes were carried out
to identify mesophilic aerobic and facultative anaerobic microorganisms. No colony-forming
units were detected in any of the samples. No traces of mold or gas accumulation were found
in hermetically sealed cans of tomato paste. Tomato paste obtained by an innovative method
consumes 2.5-3 times less energy than tomato paste obtained by heating - even in the case of
additional sterilization of the tomato paste obtained by an innovative method. As a result of our
scientific research, the tomato paste produced from raw tomatoes in all three regions is
biologically pure and ecologically valuable. Which is very important for the health of humanity,
and Georgia has the potential for contribution.
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05360 m9wgdgb@gdo 622213@&?3;2 jl(g'go 90360m9w9396@ 900 62223@6?22’2 jl(fj())go
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Mg 42,0 3y Mn 0,3 dy
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360M©YJ3H900, OMIGEms3 gooRboso pH 4.2 b «ma3dm odsero 36093690 mdgd0
0003905 95939©. 9om0 LGHYMHOoDs30s Mbs dmbgl 100°C 56 MBGM B
A9939605GHM5Dg.  yzgws 133900  3MMEJAHo, MmIwol pH 4.2-%Bg 9dgBoo,
UEGHIOOODE30S MBS PoMEIMIL 100°C-By Fowo Fgd3gemsdMsBY. 5d0EH™mA3 OO
960036900Md5 5943L 35800036M0L pH-0L 256LSBOIML BHMToE-35LE 0L IMIBOEIdOL {ob.
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39390900 ©9gbo 5D0sbgdL F03OMMMA60DIGIOL MXMgIdoL T9ddMHIBIOL o
9gd0909gdL FonBg 9B MMo© [67]. ™Iz BMLbGHOo 9deobobdo x9M 30093
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39350050Mmm  dMIGHOL  gobgmdzsll dobo  Fos  FoTosMDMEgdom, M5 OMLYJ
Ho003m0g4db905 MEHYI0MO GHowqdo [84]. s50bodbmen dmgzegbsls gfim©gds dygMomo
3930%5309. 50L60db5305, MM 353039305 F0dEObIMGMBL 2.5 333 Loy J390mm™,
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9500 godMm539ds. bgarlisgMgaro goMgdm 30 Mo30l IbMH03 sdMm30YdME0s 9bsbgzol
306009d%by [98, 99].

A™I53-35LG0L bomobbols 3mbGHMMEOL JMMIODO 5930egdg0 3060HMds dobo
90360MB0ME®y0m®Ho BLoLBMOZoL FobloBPZEmLs. Tglsdsdobo sbserobom omgzwosb
99BMBOWNH-59MHMOM0 @O B3N AIGHMO-5b59MMdMWo  803MMMMQ60DTJdOL
509bMdsL 1 M58 3G:©3E3d0. 50b0dbeo sBsoBoL dgomMmEo ©3T53909I0s
5 BEBIOEGH0BGOIM0s LogHDITMOOLM BEIBIOEH0BIFO0L MOABODsEgool ISO
(The International Organization for Standartizadzation) 096 s 3bmdoos ISO 4833-

1:2013 3m@o0.
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R3NP EHIGMO0  9659MHMdMo  gfim©gdsm olgm  MOYSBOBIYOL, GMIgdoE3
399m00998539096  B03m09MgoSL - 5EIbMBOBEHOORMLRGHL  (5BHB)  M™MIgEos
0o00m596L 3miEbse Mx®gdo dodobstg dMogswo 3MmEgLol gbgeyool Hgscrmls -
59MMOMo  MgL30MSE00L B0 59bgdoEOL  SOLYGIMIOLSL, Boasd 9bAdsOL oG
5MLgdMdOL gdmbgz935d0 9d0sm 25sgMHMMb BgMHdgbEs3E0s%Y (ommowo) [100].

DMP0gMN0 B3N EHIGNIO0 9BsgOMdIMWO dodBHgMogdos:  Staphylococcus spp,
Escherichia coli, Salmonella, Listeria spp., Shewanella oneidensis s Yersinia pestis.
BMQ09MH0 §35600MEJO0E 80932933690056 335329 BHOG IO 5b5gMHMBGOL, Fo9C0MS©
Log3OEOL Lezmgdo.

d9BMzoE  Jo3OMMMHP00BIGOL  d093903698056 oLgmo  dodBHgPogdo o
bm3mgdo, MMIWYdog  9dBHoWOMdID  Lsdmowm  3Hga3gMsG A  B3MQdTo
(Q39bemgdom 15-45°C) s 3mbsfowgmdgb 11533900 3OMEJEJOOL dOMPYYMII300L
3M(3969030.  053I30M39E0©, FJOIMIO0 B  3JI3gMoGMgdbyg (0-20°C)
54BH0MO 05dBHYM0sms XaMRO (BLOJOMBOWMOO B5JGJM09d0) 0fygdl 3OHMEgLL, Mo
©OLS3 bgds LOMIML  sdMYMRBs, MMEILSE  3YB39MGHMEs Boyqds 17-37°C
$993965@GH MO B036M5dd0, bgds 9gBMBOWMOHO dogdGHIM09dOL Qo5gdE0IMGds; Bs0
5JBHome™mdol 3030 doowfigzs 30-37°C  3$9339GoGeme  Br3mqddo. doMOMSO
99BMBoNOHO  d5dBHM0900, MMIWomsE TgbodEgdgwos sd06AMMGdwo ogml
1533900 3MHMEWJBHJO0 960sb:  Listeria monocytogenes, Pesudomonas maltophilia,
Thiobacillus novellus, Staphylococcus aureus, Streptococcus pyrogenes, Streptococcus
pneumoniae, Escherichia coli, Clostridium kluyveri, sbggq Lactobacillus acidophilus.
50580569080 d59dBHgM0MEo 06639430900l 1FgBHgumds 2sdm{3gos IgbmBow GO
05439009000, HMIGEMS 4530531 9d0L M3EH0ToMHO FgddgModwess 37°C [101].

1533900 36MHMOMIGHJOOL ©83MBLYMHZ9d0L 3OHMEILO OlbIMdL LEIMOW MO
360 JGHOL 800gdsL. ©3MmbLYM39dO 3MIMEYJEHJOOL F03MMMMY60DIGOOL Boge

39833905 J9gLodEgdgos  3sdmfiggmeo  ogmlb  dgdgao  BoBgbgdom: 339
39833900 Lofilgobo bgwgmeols 499mygbgdom; ©o3mblgMm39d0L Faligdol o
92709900l MM3930m; 93MBLYM3900L F9daMdo 3mbESTobsgoom.
©53mbLYM39dMYo 1533900  3MIMEYJBHJOO  3ELOGOEOMGIM0s  BMYME3:
Q050 8553056MdOL dJmbg, 05539 O Foso T553056MdOL FJmbg 3BIM©YIEHgd0.

00MMINWO  XIMNBOLOZOL  FIBIBOIMYIJ0S  2oRMFJOOL  20dmd)3930
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256Ub39390E0  F03OMMMYB0BAO0, HMIgeEms 25dMs3gds A9l 9gdmbggzsdo
39939005 5655009335 IO0 ITHBIIdOm:

Q050 8553056Mdol  FJmbg  ©I3MbLYMZ90mo 1533900  3OMYJBHYdO,
MOmdgwms pH>4.6-Bg 99305, 9bs 939353096 oo  3H9839M5@M5DY, o0
0530056 0965l 5300900 dFHI0boL Q5TM03WNds.

1. ©53MbLYM39do 3OHMOIGJOOL 535539058 0§393L PYMIMNBOWMMO L3MOYOOL
0o00m3Jabgero d5JGHgm0gd0, OGmymeMoiss Bacillus stearothermophilus (596G™d0) @ B.
coagulans (35399 Go@GwM0 5659MMd0) 53 OHML 56 BEYOS Jools sMdME(335, ogMoad
bgds pH-ob 3a0gds s 1533900 beogds 85539, 15939 096 sbeogl ML0sdm3bm Lbo.

2. 9.0. bExzoEMOO 4953MF9ds bgds 9659MHMIMWO MYHIMGBOEMMO 1B3MEOHGOOL
Ho00maJabgero dsdBHaMogool dog HaS-ol qsdmymas, Mslsg ofiggsl dogGgeogdo
Clostridium  nigrificans @5 Clostridium  bifermentans.  godmgmgowo  45Ho
3OLMOMDOMEIOS 155339000 5 5ToL 2odm FgbodergdgE0s Jors 96 53MOdMYOEMY. 53
@OML LYbOL QoM g0b0dbgds 1533900l FoT539ds.

3. ©53mbLYM39do 1533900 3MIMEWJAHOL  FoBMFIOs AOBOL  IRMM3IdOM,
d9L5dgdE0s odMf39o 0gmlb 9BsgMMdMwo dogBgMool Clostridium butyricum-
ol 3096. Jogs 009690, 1153390l 4o9Bb0sY Y390l Abgoglio v6 oa3mFgdmeo 533990l
bybo

©530bLYM39do 85539 1533900 3OMYJBHIOOL R FJOSL, GMIgems pH 4.0-4.6
B036M90005 396 53l 53553905 O FoHBJOOL IYOMZdS.

9500 8553056Md0lL  8Jmbg  ©93MBLYMZ9d Mo 1533900  3BM©MIEIOOL
398MF905L, OmIgewms pH<4.0 0fj393L 965-3mEO[oMmdmAJdbgeo dgbmxzowgdo -
1553956900, MOOL LmZMgdo s I35 dodBHJMH0gdO.

50L60db65305, MM Fo0owo T553056MdOL dJmbg O3MBLYMZgdMwo 1s33900
3600 3HJOoL Jowgddo - 049 0lobo sTBOIOME0s B Z0bol F9d339e0 FoloEoliysb
- 39Bol oaMM3qds FgLodegdgw0s 2sdmf3gMwo oymb 75358 s MBSl JmeMob
3OLgdMEo  JoBomemo  MM0gOH™MJIgEIOIOL TJEOIRO©  39FMYMBoEo  [Yswdsom.
359053 BMYogH 0 F03OMMOYB0BIGO0E 29dmMmygmzgb Fyoedsl, Ggledsdols sgmo
360 JGHOL godmygbgds o6 godengds [102].

©53MbLYM39dMo 1533900 3OHMOWYJBHOL JoEgdOLLL 5sT0sBOl X bIMgE M-
dobm3zoL s LogmEbErolmzol Bsdod Y439moHg ©OoE LIFODbYL  HoMmBMYIbL
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0mEMoHdo, OHMIomsi Tgboderms H935EIL 5sd0sbo 0d F9dmbggzsdo, mvw
©53mbLYM39dM 153390 3OHMNIEGHT0 Fobo sMLHMOO ITDOEIOOL godm Bmbs
0m@GMoDIol godmdfzgzo dsd@gcools Clostridium botulinum, 56 dolo L3MmOHgdOL
3996530 900bmM30L bgwlisy®gero 306MHMdgd0L d9Jdbs.

dmEeoHdolb odmdfiggzo Clostridium botulinum ol AboMol MGl gMsa-
©5©J90000, B3MmOHYdoL  FoMdmdJdbgwo  sBogmHMdMEo  dodBHgeos.  dogdGHgMool
X 09090Dg 9620500 ImJdggdl MMM dbsdo. mwdas, C. botulinum gamgds
596205000l 45693mL - 96B0d L3gHMJlool OLAMEIBIL IbTsMYdom, MMIgEos
035316 MYIXM9EIOL  9byds0oLysb. C. botulinum-U  dgmderos  ByodmEHmdLbobol
3900399353905 FbM™m L3MOYISE00L OML, B3 Fgodwgds Imbogl dbmerm
3659MMdM@ 2569gdmdo. L3MEOYOL Q99860 dWogMHo (3930 BogBsMO, MMIGEXOE
0909905 09336156900L  ©50©gb0dg 739b0oLOYSD. Vb0 BME  Logs®Po dodobgdmen
05dBH9M05L 9deos ogmEberml fergdol dsbdoenbyg [103].

0m@AMEobdl 0f)3g3L d9dBHgMool dogH godmdmTsg3gdmwo bgommEmdlobgdo,
MG WIEICMOO MDD 5d0boLmMZoL sGOL 1.3-2.1 63/39 [104, 105].

05dAH9M0s  Clostridium  botulinum 9303909005 Bosogly s  D®30L
Boargdgddo, doMomss@ LB3MGYdOL  Loboom. L3OOl  SJBHOMO  d5JGIM09ds©
39054dbolsl  308@0bsgmdl 300  goblbgsgzgdmwo  BHodol  BgoMEmdlobols
259myma3s, OHMIWIdoE SH0569396 396G MH BgMHze LobGHgdsl s 039396 dols
3565¢0DgoL, 5H05BxdI6 M5 6gMH3mo LobGgdol Jumz0wgdL. GHmLobydl sbodbsggb
Wsm0bMM0 SLMmYdom A-©b G-80Y. 50530560l s5350gdsL 0f393L dbmerm A, B, E
s F $odol ¢mgbobgdo.

Clostridium botulinum dsgd&gMool L3mGmgdo bdoMos M™AMmO3 bowol s
0mbGbgmEol, oby B30l 3MMEvYdEHJool HBgs30Mm9dBY. C. botulinum 396 0bBMHEOYOdS
pH 4.6-0b J3g90mm. domsewo pH-ob 9dmbg 360H™Mm©dBHgdlL  93Ds©gdgb dowown
3993965 MOLs s §6935Bg. Mbs  900bodbmL, MHmA domsero pH-ol dJmbg
360 3Hgool  sMLHMMO  dMIBIEIdOLLL, fyrol MEoEIls s bo@mdgzolsl C.
botulinum s bbgs 03OMMOAB0BIGO0 000993905, Foasd L3MMGd0 MRYds, Fsmo
09MH3MIJJAMO0L  godm. ©s3mbLYM39d0L JgdyMmId 9BHS3YY Jowrsdo  goo@sbols
990009y 0gabgds 9b659MHMdME0 49093m, o3 bgwl »Hgmdl LB3MEMGOOL DBOHEIL
5dBHoM6 059BH9M09ds® PoMmgdabIL, SLgMO 3OHMPYJEHOL MMIBOL FHgd3gMsGHIMSDY
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d9bsbgs dbmwmE ©s Tbmerm@ byl MHgmdl bgoOmEGHmdubobgdols  godmygmazsls,
(I gdoi 3M3AbMB0sMB0 50056 Forowo 3H9a3gMsd Mol dodstom ©s 10 fromol
39685303580 100°C 39339653M5Hg MO0l 08¢ gd0sb.

Q99350090 55305630 dmEHMEoBdol odbgdo 3wobgds BgoMHm@Gmdlo-
69000 006 MMGOMEo 1533990l F0WYd0EILE 12-36 Lyomol gobdsgzermdsdo, doy®med
BMQ096M0 990mb3z93500 4-8 Ol 3963530Md580. M3 MFBOM 3d0Tgd 935090, Jom
WO 5©Og  399m3wwobgds  dobo  Lod3EMIgdo.  dMGHMEoHBIOL  306MH39W0
033G ™MTYd0S ZMOLEI35, ©gd0bgds, LOLMLEBY O M30MXB393s. 909y TmY39ds
6936 ™Mma0m©mo Lod3EGHMIgd0: BYOZIWMOOL I3]0, Y9EPOLs S 30Ol WOV
b6 Ho 316309008 356035 (89GY39gdol s Yarsdzol godbgergds, 306Mol
LodIMOY, g4gEol F3030(0), DMPSIWO WIVLWOWMDY, 3BMJOOL 3MMOOBsEoOL
5939000905, ULmbomdgol 25dbgwgds, dMEEol 30300, ©OSMYs 96  Yodbmds.
bo33owlL 0f393L MmamOE oo LMbmgzol 3d56MH0LMdY, Lobbmdo aHgdols
mOLAHOJ305. bLbmg3zol IMM39g30L AsdMm 3005MYdS SLGBoJloom  YsdM{3go
boggzowo [106, 107].

ISO 4833-1:2013 9900m©o 29olbdmdl  J03MMMmMs60HBTgdolL  Mom©gbmdol
S0MOEb3L  3MOOBMbEGImMOHO  IgommEom, OHMIGdoE  29dMs3wgdol  J909Y
0o00mgdbosb  3m@mbogdls  dgo®  ao6gdmdo  30°C  (}$H9gd3gcmed Moy s9MMdMEo
0639905300L 898009y. G900MEO 259M0Y4qbgds MMAMME 50s30sbmMs, obg sbMmggwms
1533990, 51939 33900l  3MMIBHIO0L  FoMdmgdol Fgbobgol @o6gdmls Jodscro.
50b0dbmeo dgomom Jgbodegdgeros 3oty MomEgbmdol 6odwmdol (102 g-bg
6530090 3go® 96 102 de-bg bo3ergd Mbg3zs 3MM©wYdBHTo) sbocrobo. sbigzg obgom
360Hm©d3HTo, Loosg dgbodgrms  sMlgdmMdEIL  Lb3solbgs  3membogdo, doa®sd
590 oymlb  bbgs  3030mmMmysb0Bdgdmaeb:  dspooms  ®dgdo  ©s  MJol
36HmYdEHgodo [108].

1533900L 255393930l godmdf3930, Lb3s 8036MMMMR60DTJMb Fgsmgdom
3065630 - 39HBMBOMH-59MHMDME0 5 B53MNWESEM-5b59MMBMO 5015353 MY9-
bmdo  030MmmMasb0bdgd0s:  Brochothrix thermosphacta, Carnobacterium spp.,
Lactobacillus spp., Lactococcus spp., Leuconostoc spp., Pediococcus spp., Streptococcus spp.,
Kurthia zopfii o Weisella spp. s0b0dbmeo dsd@Hgdogdo B3memgol o6 §o6rdmddbosb.

obobo 56O FoMIMoygbgb 35MA9bME Bdod@gMogdl (Streptococcus spp. bmyogHmo
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93590 3500Mm96960s). 153390 36OMMIGHJOBY oo Bgdmddggds 0393l MLosdM3bm
UBOL S SOMIsEHOL oMb, BIOOL (3300 9dL, F5BIOOL IYMMZYdSL s pH-
ol 899306M90sL (,59553905L). Jo0 ImJdggdoL 30OHMBYd0s 0-45°C 39a39MoE M0
5 pH 9-4.6 ©o36mqd0 [109].
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2. 33930l 3900923900 5 35000 33blxd

AbmyEromdo 30d0bsdg 3H9bgbE0s 0TsMmI0s KIBLIMO WS §3MELPMYOMEMS®
LB 1533900 3OMOMJ300L FoMdmgdolizgh. sOLYdMdL GHgMHdobo dom 3HMIE0,
653 2olbdmdl  §oMdmgdolsl  00mIMOZ5BIOM36900L,  93MXMAO0YOO
00MMP0IM0 doSBLOL JGboBMBYdSL, 45619TML 335V WS 896906030 MglEMLYdOL
95393AMO  359mygbgdsl. dorbgszs 0dols, M@A dom 3MMmEI@gdo 99EsmIdOm
d3060 oML, doLo 30MOEILMdS o063 Bowowos. Bggbl doge Fgdmdsgzgdmwo
06353060 39dbmemyoom §o®mdmgdmwo @mdod-35L@s 2.5-3-x96M 55390 9bgeym
bbOIX GOl FMmomMbmal, 3069 Loffo®dmm FgoMmPOom EsdBIIOME0  BHMISE-
35LBd; 9oL EOLOADBOIOOE 5O MOl Q9dMYgbgdMEo  Lbbgoslbgs  JodomGo
565953900, 30mbLYMZ56(3)JOOL, LoMgd3900L s JIMERIGHMOGOOL Lsboom. Lsfyol
690w 9do 353 GO0 355305600l MGRMWSEHMOO - 0dMbIs535 FoMdmoy9bl
9300MoMM©  Lgms  30mEMd@L, GmIwol  99dgbs  momddol  Bydobdog®
LOLMOLHIM FoB05d0s TJbdEGdGO, BMEM S3MMdOBOL B5530L 3MBEIbEGHMSEOOL
9b585@9Ows© 2odmyggbgdmos H3dowo fomgwo Hoffozs. Bgdmm s0bodbremosb
399030656, Bz9b0 33935 9dGHe G0, brerm  Fogdmo  GMTsd)-3sLEo
0068596l dom 3OMm©MIEU.

0990l Losbergl - §oM8moagbl dowgdmwo  FHMIsd)-35LEGH0L  0bmgszomeo
A996mm05, HMICOL 153560 130M5FGHIBMBS - IO 39839M5G MDY HotBmgdss,
LOO3  MEIWIOE  SM0L  F96560BMbgdmEo  SL3MEOBOBOL T35  MEEHMIVdYIOOL
93030 Bgdmddggos ofi3g3L LEGHYHOWODsEosL 46°C 3H9xd3gMoE MDY, MOL Q50M3
9000905 XBLOIVO S BOMEMPOMMSE MLOBOMbM 3MM©IBHo bogwgdo 9bgeym
5bsbOIXGOOm.

2.1. 3580003M0L 319 GO §398 3930 3gEgdwIeo 6osEsyol 3memoEMo
Lol gdols JoM0m5o JodoMMo 356539GMIOOL IbLILOsMYdS (5¢BmbsgzEgom

Lsgdomgganmls gsgoligg®mo s 95380f0ligdmo boswsggdo)

B39bL o9 dglfogwow 0465 Bosoygdo, 306506 Fobomgdo 3OHMmEJEoL -

GMB5BH-35bGHoL  Fgsgbemds s baMolbo  ©sdM30IOME0s  Bywrgmeols
bs6obbbg, HMIGEoE 9308 IbGH0Z M 330Y0E0s BOsWIRJOOL F9TsbEMdsDY.
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93980 dmEgdwos 15330930 35803MOL IMLOZEPOL SPJOIOL SPAOWSL SOLYdINE
6050999030 Lolivydol Fg@Eobols Hglo. s50dmLsgargm LodoOmM3zgEml Fbostgl GMmdgeros

9m0353L MOl MooMboll Lmxwgdl Lgzgbgml, boolmogl, 5@gbol Gsombl, sbiggg
950bgmeols Gsombols Beowmgom dbstgl.

5090)0s  1533eg30  B0sIROL 939 MEsEoMMo  Bqbol 60dMdgdo  gsdoM
605099, 0693(030 b5gMmB0IMHGOOL Booogly s A96IYMBOYMHGOME BIOPOMODY 1
399B96ODY gossbysM0dgd0m.

10-20, 20-40 L0 LoEEIGbg Lobmdo TgBHobogros Logmberol BMHGHBoMYdMwo
65390, bmgrm 25058(3560 5BMEH0560 LELJ9d0I - 5FMbOMAOL ag5MK0s NH4NOs3
-85b3d0 boeslio dglom30L909e0 30EOMEOBYOSO SBME0s 34.5 %.

39)560b Habo: Pom0Egdol Y359 g@sbo 04bs Bs3geol dmr0sbo Mmbs
30 &/35-%g, sBME060 LHLYJ9d0E6 60%, beaerm 40%-3sLoIMHO Y3530MBOL OMUL
2459m 33990l dobboo.

d06M0m50  obsyMmB0gMgdol MM QbW FsMEHOL M30L dmEm, SBMGOM
35933905 30 256bmGE0gw©s 9o ™30l 9dama.

39560l Hgbo: 65390 FgMgmeo (8000560 MDBs 60% 5dMmbomdol 435K 0Es)
0565060 obsfforgdom (897sboboMgdmws).

©@MBoL  sbasM0do - Boggwo Fobslfe® Fmbowo 303/3s-bg s8mbomdowmdols
3356OX 0w BMOIMom: NmbHo=b6(bm35)*100 / %-0056 (5649 Lsbmddo 93535000
3BmGoL 3mb6396¢Ms30sLmsb) = 1207100/34.5=347.8 3p/35-B9 (5dgsb Fbmemeo N -
60%, bmwem 40% 9dsboMo  3929G930MM0  43530WMdOL  OML  BIODHMODY
2390095b65M089000m.

bm3m3560 ©59350gd0L Lofobsswdgamo 1% CuSO4-ob blbstro 4-5 xg6M, dmgom
d9P003ws BH9dbom®mo Lodfoxzgosb 20-25 oM SEMY. FgE0MMSEO0L BmGmTs SOBMS
dmeob 500 bd*-by.

605053900l 3MmEmoEOHO  LoLEBHIIOL JodoMo  SBs0BYdO  MTBOEOIWOO
99906560l 056560 B LGy 5. 396500030 0L LobgEMmdol Jodobsgools
B9BGHMIWNME  WIdMOIGMM0sd0 - fo3s6do, ymgowr saMmemwo  d9mHbymdols
b3 LsEa®Tdo  (0bowgm BIODO - JodonGo sbsewobgdol EFbOHowgdo).
3960MbsEHMdS 239BLOBOZOME0s d900¢gMob 39w 30d9GM0m %-om;
30OHmwobmMo sBm@GHo dy 100 g b0ssaDg GH0MO0b-30b656m3z0lL  Fgmm@om;
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dmd6o30 Bmbgm®o dsBogyobol dgomom 1% -0s60 Bosbdo®Tzo35L 59mbsfwy®do;

393G30M0  39¢0v)do  30OBBM30L FgNMEOm. B0sIYJIOL  ASBMYogeMgds Imbs

53mbomdol  Bo@®sGom. 99m33w Mo Bossgdol  JodomMo  F9doygbermds

9399905 3OO0 9 s LYIMHSMYODY 2, 3.

3b®oo 9. 35903MOL M 3S0DIE0sDY B93MEIXIOEo Bos©IggdoL gagbocmds

(89 0%-07) 09opsh g6

(€9 0Z-0) owopsh 0T T

(€907-07) 0adLrCwCoRw s LupioT——
(€902-0) 0edlrelylobwgsupiT——

(09 07-07) 0DrQ0wCoRwge? p'c
(09 02-0) 0DLrlywCoRwge? 9'c
(e9 0%-07) owopsh 'g0
(9 02-0) 0w0Qsh 60

(e9 07-07) 006Cewbofwgel 'c'o  pummmmmmm
(e9 02-0) 0ECeCoRwgeR "0,  mmm——

(e9 0%-07) 0wopsh "0

% ‘oglroadet || | © n| o | ~
000DENR [~ | o |~ — 20 2 | =
% 00wBE ||t | g - ~| = |2 +
08ewpwp S| S| ™ o3 S | o0
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e 11 N AR - B -
0WAQODWRHDOE
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06329806905 5 000l 456853mdsdo 30°C ¢gd3gemo@w®oby - 3membos-{o®dmdddbgwro

96099900 olsdMmO3gdEs®, G50 MOMmEIbMmdol smzwol dobbom. bodmddo

300wmbos-om3mIJdbgro  goHmgMgdo 96  50dmBbEs (obowgm  bsmmo

LogOTMEEM WHOMOSEGHMMO0L mJdo Ne8026).

3b®oo 29. BmIs®-3sLEolL 60dMm3o 10-ol Fsbsliosmgdergdo

603m8ols bmdgHo 10
3590360 J3qLobgmds LBy
585700l 3gHomEo 03@obo
359003M0L 5 G3d0o foffozol sbsgsMMds 21:1
bywgnwob fmbs, 3 1638
A™B53)-35LE0L Hmbos, g 328
0530L9Bo0 {igerol 999339ermds Lsfigol byowgnedo, % 95
0530LB50 Fywol 899(3390Mds BHmBs@-35L@sd0, % 75
M50 603096 9ds, % 25
6ywyyewol pH 4.70
A™B53)-35LGobL pH, odmbdzo3sl ©sds@gdols 8909 3.66
360 m39LOL 3H9I3geoE s, °C 46
A™B53)-35LG0L sTDoEIOOL 3MIM3gLoL M, oo 535
353990 30m3EgLoL d0dEObsMYMBOLSL, B5M0 -0.9
LGIOHO0BE00L 3H939MsGHS, °C 104
LGIO0EoBsgooL (6939, d5610 0.6
M@GMsdgOoL Lobdodg, 333 40
LEIOOWODBE00L O, oo 10
50dmBgbowo 803OMMMYs60Bagd0, 3§9/17 (1 farol 990w9y) 0
C 303590b0b LogMmm Momgbmds bgwowgmerdo, dy 379
C 3053060 LygOOM BomEIbmds 3OMm©vdEdo, dy 376
C 303530b0b Lsfyobo d9033390mds, 3% 20
C 30359060l 990(3390Mds E™MTod)-3sLEodo, 3% 110
C 30353060l 9993069091000 MoMEYbmds, % 1
obaOX Mo ggdHOMgbgMy0s, 33¢GH/Lo 0.63
d965b30L (H9939M5G MO0 Dw3Mgdo, °C 3-8
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. Bofo®mdmm  89mmEom  sdBoYdME  BHMIsE-3sLGSTo  S13MEODOBOL  Bx535L
50 9bMds 300G - MYMHIMO ©sFw)dsgz9d0L Bgyezwgbom.

. MEEGMVYIO0L 259myggbgdom 25° dM0JLol GHmdo@-35LE0b JobomgdsE 35d0EMOT0
3900 M930LwRso yeols Joeowro 899(3390Md0L 25dm bgds F9sMgd0m
9930 fywob smmmndwgds s J9s6gd00 30609 MomEIbmdOL GHMAsd)-35LE0l
900905, borwm 800gd0Io GHmds@-3sbGob 100-Bg gowssbys®odgdom sb3mMdobols
955350 3G 396Go 898339 ™ds (33%) dg@0 299Mm©OL. MIi3s FoEbgEXgdom
90090 BHMISE-35bGH5d0, 00ob 4odm OHMI MOz30LMBsWwo fyseo dg@os, 25°
06H0JLoL  FGHMBoG-35LGHOL Jogdsl GuoFoMMgds FgBHO MM, 53 Pobs30MHMDYIL
3L3MMBObOL F5535L 30093 WROM 9B F9O30609Ob.

. Bofo®mdmm 3900Mm©Om sdBsIdME GHMToG-35b¢sdo pH d3060900m 03¢gdl s
653009305 Lfyobio bgegmeol pH-msb 39s6gdom.

. I GHOdYGOOL 399my9gbgdom G™IoG-35LEHol 53D5gd0LsL 46°C
3993965@M5%g s13mMHBOBOL 51530l MM YHMBdS MOMJAoL 56 d3060ds.

. MOEGM0RgO0L 359mygbgdom GHMIs@-3sLE0L sdBoYdsli 46°C 3Hgd39MoEIMsDY
B FoMHM9ds 353494990l qJdbs J39080, HMIgeog Mbos ogmls -0,9 ds6o.

. LobEGYIsAo -0,9 d5M0 35329Fol Jofgzs 9O ML bs3sGOLO. GHMAdML, b
3999l Hyarolb 35@sbs LolEg80sb s 35349990l F9bs®RMbyds.

. OEGM0YgO0L 3obbegdom #Hmds@)-3sLE0l sdBsIdOLLL brgds pH-0b 3egds,
353653 MRM® 55309050 30006 50YMJOOLSL.

. MEGM0YgO0L 3969M0G™MOL doge §o0dmgdbogro Fsmso LoboMmOl 30dMSE0S
(B39bL d9gd8mnbggz5d0 40 30erm3gM30) 0f)393L 358003M0L 39601 39d3gesd Mol
9d5GHgosl, MHMIgendsz dgbodegdgeros dosefoml 100°C-0g, Gog Lo IoEgdsls
09935 99930MIL gods3bgwgdgero gegdgb@Eol Bs®mzol boba®derogmds s
MBON6390gmxaql  9wgdBHOMmgbghaool  2-3-x9g6H  93mbmdosl, 306506
M GM9d9M0L 2969M5EMMO s Jobo F53MmbEHOMEGdgo 9egdgbEgdo dmobdsmls
RO O GbgMHRR00L - JMMOL godsbgugdger 9egdgb@msb dgstgdoo.

. MEGM0YgO0L odmygbgdoom FHMBsd)-35BEH0L sTBIOOLLL SL3MMBOBOL Bs1535L
399339 Md0L M35eLsBOOLOM 15)39009LM 39MH0MPOs 0360LOL M3Y. Lowy3goglim
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J39Lobgmds  5BMRbEs  FM3MOEGHMEs. Jobgogs 0doby, Mmd dsldo fiywol
399339 Mds 0gm 96% o BHMIo@-35LEG0L oIBoYdL FoMHIYdS FgE0 O™M. 0dol
399m, O™ 3OHMEgLoL bsba®Io30 M™MOL Jobgszsw 46°C 3H9ga3gesd Mg o6
bgds S53MmMHd0bOL 855358 9306905, LsdMmEMM 3MMEYYIEHTo Sb3MMBObOL 5535
15395m FoLoo 3mbEabEHMoE00m FgbseBmbs (240 33%). Foo0 godEIMMOOL
GBI godmygbgdoom Jgladergdgeros 3GMmEqLol M™ol J9d306M9ds.
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