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Resume

Of PhD thesis of Sophio Dzneladze: Development of Innovative Technology for
Refining Sunflower Oils from Local Raw Materials

The primary task of innovative development in the field of fats and oils is
currently the quality and safety of fatty foods, so there is a growing demand for food
quality fats. There is a growing demand for better and more complete use of raw
vegetable o0il components. In particular, the preservation of physiologically active
raw materials during their extraction and processing, their separation in the form of
concentrates or in pure form.

Sub-complex of fat-oil is an important part of our country's agro-industrial
complex, which combines the oil production sector, the production of oils and the
processing of vegetable oil into various products. It provides the population and the
national economy with important products such as margarine and mayonnaise,
glycerin and fatty acids, soap and detergents, various hydrated and ethereal fats, food
and food phosphatides, food essentially active substances and others.

Vegetable fats and margarine products are used as raw materials in bakery,
confectionery, intensive food concentrates in food-canning industry. In addition,
vegetable fats are relatively widely used in the production of cosmetics, medicines,
oils and other non-food (technical) products. Oily raw material processing products
are high-protein components in animal feed, without which it is impossible to create
a perfect food ration for animals and birds.

In recent years, the main directions of economic and social development
have considered the need for a reliable supply of food and agricultural raw materials
to the country, as well as the efficiency of the use of agricultural raw material
processing complexes in order to significantly increase it.

Vegetable fats and margarine products are used as a result of the structural
changes and intensive growth of the market of raw bread, confectionery, vegetable
oils, which has recently been associated with the emergence of modern oilseeds -
significantly defining the directions of research in the field of fatty oils. One of the
leading areas of scientific research is the study of quality prediction of modern
varieties of oily seeds, based on the development and development of technologies
for their cultivation and processing, which ensures the production of high quality
and nutritional oils from seeds.

The great demand for oilseeds is explained by their energy value, the
possibility of multifunctional use in various fields, from the production of food and
animal feed, to the production of building materials.

Demand for oilseeds in the world market is also growing due to increasing
demand for biofuels.

High demand for oilseeds is explained by the expansion of oilseed production
due to both internal factors - demand from processing plants and livestock facilities,
as well as external factors - Active interest in fatty seeds and their processing
products (fats, conifers).



Oily grains and their processed products, in addition to oil and protein,
contain a rich set of biologically active compounds, including vitamins and
provitamins (tocopherols, sterols and carotenoids, thiamine, ri-boflavin, pyridoxine,
biotorin, biotin Acids).

The chemical composition of the oily grains creates more opportunities for
their use in the field of vegetable oil-raw material processing. Therefore, the main
purpose of harvesting, further processing, storage and processing is to preserve as
much as possible all the valuable components in the finished products of vegetable
oil raw materials.

Fundamental scientific research is focused on the complex and rational
processing of oily vegetable raw materials, which increases the range of high quality
products and the technical and economic efficiency of production. This ensures the
quality and competitiveness of fat-oily products. Scientific research is also focused
on the creation of small and waste technologies, which will help increase the range
of high quality products and the technical-economic efficiency of production.

Vegetable fats and oils are essential for life and are used in many ways in the
human diet. Like carbohydrates and proteins, lipids have a high nutritional value.

Special significance is given to the complex studies, made on the study of
physico-chemical parameters of oll subsoil oils with the aim of maximally preserving
biologically active substances in refined oils. High quality refined vegetable oils are
the basis for the production of emulsion food products with rational properties,
which helps maintain the health of the population.

Solving this problem, which does not require significant investment, is
especially relevant for small and medium-sized businesses, which allows the latter
to be more flexible and provide the perfect technology for the production of
vegetable oils by reducing production losses, improving product quality and
increasing labor productivity.
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sbs@Mamgdo
sbstmo 1
13030 80l 85999009890 MBIMOL 5¢d50GH-LEBIEOLE0IMMO
56semobo
D900 - HGI-195cblbstrols LobEgdsdo BMLGBIEH0IdOL o9gdwIea0Mq-
090 MbsM0 ©I35L5dOMMYm 9JL3gM0TgbEHYdOL LyMoom: Moxg0boMmYdIMW - -
DmOMOH0MYdM bgmdo 99303906900 Fmbgs@Gogdo 0, 5- 1,5 %-ob Homg-
Bmd0m LsFoMTmm Bgmgddo 5MLYdIMWO BMLRSEH0IOOL JoLMO Foerol Jgbods-
dolo. 630G 0BsE300L BoldEMgdEs® BoFoMm GHwEOL 3mb3gbGGMsE0d
BoFo600 9563L5BM3Mgm Bgmol Ix93mM0 Gogbgol Jobgzom (3bMmdoLsM30L,
3056530606098 Bgmdo Moz dg9@0s 8:35379M0 Mobzo, dom Bogargdos Bgomob
bo®obbo s gbodsdolo - godmbogerosbmds).
dm35b0bgm 94u39Mm0TgbEMEo IMbs399900L 5EPdIMMO SBoswobo:
9gb39m0odgb@o 1:
690G 50bs3gool 356539EBHGMgdo: C[RCOOH] - 1,5%; C[NaOH] - 40 g /¢;
BoFo@do — 10%.

Xy 96,0 | 96,2 | 96,1 | 96,3

P 0,2 03 1] 02 | 03

1553, Xo - BMUBGRM030©Jd0L 3mb3EIBEGHME0s GHMeos 0-ob;

P - Bgomol 359mbsgeol bobdodg. (9du390M0d96E B0l Mmommguye gMosdo
B900b 53053 0s6MmdoL Mbs3zgdqdo 50gdos 10 — 10 (300l dgga0m).
9mb5399900L dobg30m godm3zm3590 HBYmOL AodMBO305bMdOL
5MH0m39Y 30390 LM - M( X))

M(Xy)=0.2-96,0 +0,3- 96,2 +0,2-96,1 + 0,3 96,3 =96,17

Gdols dobgz0ms 3963LsbL3Mg0 oldgMLO.:

0%(Xo) = 4 (Xo) = (96,0 —96,17)%- 0,2 + (96,2 —96,17)%*-0,3 +(96,1 —
96,17)%- 0,2+(96,3 — 96,17)%- 0,3 = 10,0121

L50BSE LETMOWM 3350MEHO (BEHIBPIOEHE0) AOIPBOS BHMO.:
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o (Xo)=/02(X,) =v/0,0121 = 0,11

565¢MQ099M5 B353)9MJ0 5CBSMNYMO 5b5E0DO Yy39ws d90mbzgzoLomaol,
O3 ZobRMEo30gdol 3mb3gb@Mogos Gmwos 0,5 1,0 s 1,5 % (dgbo-
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G®530900L 893330000  IMOYgdOLMZoLE  3oHoMTmgo  Qodmm3Egdo -
390092900 dm@Esbowos 3bMowdo:
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S g/ 3 ¥ / gm0l g53mbsgeols S Q¢ 8 \29:/ \?;
a8 5 e ¢ 8| =B .
c ) 13°) 2 A
35 | £2%3|% |32
1 0 ]960/ |962/ |961/ |963/ 96,2 0,0121 0,110
0,2 0,3 0,2 0,3
s ¥ 05 | 948 |950/ |952/ |95,15 95,0 0,0204 | 0,143
n 3L , , , ; ; , , ,
i = = /0,3 | 0,4 0,1 /0,2
% é (': 1 93,5/ | 93,8/ | 94,0/ | 94,1/ 93,8 0,0561 0,237
53 2 0,4 0,2 0,3 0,1
& Z | 15 927/ | 929/ |930/ |933/ 93,0 0,0649 | 0,255
SO 0,3 0,2 0,1 0,4
2 0 ]921/ |93,0/ |920/ |929/ 92,5 0,2140 | 0,469
0,2 0.3 0,3 0,2
§ ¥ < | 05 |91,0/ | 920/ | 91,2/ | 90,6/ 91,2 0,2580 | 0,508
788 01 |03 |04 |02
% é (': 1 89,7/ | 89,7/ | 89,8/ |899/ 89,8 0,0051 0,071
S 9 2 0,2 0,1 0,3 0,4
& Z &| 15 |878 |87/ |89 |893/ 88,9 0,1929 | 0,439
SRR 0,1 0,2 0,3 0,4
3 0 |931/ |934/ |938/ |940/ 93,7 0,0849 | 0,291
0,1 0,2 0,4 0,3
§ % < | 05 |918/ | 91,9/ | 929/ |938/ 92,9 0,5470 | 0,739
? 2 S 0,3 0,2 0,4 0,3
g é (': 1 90,6/ | 90,8/ | 90,89 | 90,91 90,8 0,0065 | 0,080
S 9 2 0,3 0,4 /0,2 | /0,1
& Z | 15 901/ 901/ | 9052 | 90,95 90,5 0,1084 | 0,329
SARES 0,1 0,2 /0,4 |/03
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4 0 |896/ |898 |901/ |90,2/ 90,0 0,0396 | 0,199
0,1 0,2 0,4 0,3

© ¥ < | 05 |82 |886/ |8987 | 90,44 88,8 05141 | 0,717
%88 04 |04 [/01 |/01

g :; <'; 87,2/ | 87,6/ | 87,9/ | 88,7/ 88,0 0,3436 | 0,586
53 2 1 0,1 0,3 0,2 0,4

& Z | 15 | 870/ |871/ |874/ | 875/ 87,3 0,0397 | 0,199
SARS AR 0,1 0,3 0,2 0,4

5 0 1901/ |91,2/ |91,5/ |91,6/ 91,0 0,0816 | 0,286
0,3 0,4 0,2 0,1

S % < | 05 |891/ | 898 |90,0/ |90,02 89,7 0,1709 | 0,413
A S 0,3 0,4 0,1 /0,3

g :; <'; 1 88,7/ | 90,0/ | 89,5/ | 89,6/ 89,0 0,1849 | 0,430
S 3 2 0,4 0,2 0,1 0,3

& Z | 15 |80/ |885 |839/ |892/ 88,6 0,2709 | 0,520
SARSARS 0,4 0,1 0,2 0,3

6 0 |87,9/ |883/ |887/ |889/ 88,0 0,2469 | 0,497
0,4 0,3 0,2 0,1

< g o | 05 [872/ |874/ |80/ |883/ 87,0 0,1741 0,417
ARSI 0,2 0,1 0,4 0,3

g % <|; 1 |860/ |869 |874/ |875/ 86,8 03716 | 0,610
S 9 2 0,3 0,4 0,2 0,1

& Z | 15 |861/ |866/ |868 |871/ 86,7 0,0741 | 0,272
SARS AR 0,1 0,3 0,4 0,2

3939000  godmd0bst, BMLRME030EIOOL  goblibzszqdmwo
3Mb63396365309d0LL  Byo@®moobsgool  Lbgolbgs  30MMdgddo, owswro
955379600  MoEbzol  9993390md0l  OMLs3 30, ox3060MHgdMEo  Bgomob
399053 056MmdoL Lodwom 3350 FobMS Jobodswr®mos (<1 %-
D9), ®53 603b653L, HMI 9Ju3gMH0TI6EHTS QoTSMICIWS.
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B90@®50Bo3E00L BoLsEHIMIOMI BsFOOM BEOL 30b639BEGHME0S s BoFomdo
39563L5BM3Mgm BgmOL 5934900 Hoibzol Jobgzom.
99b396M0d96@9d0L  ModMgME  Bgeosdo  Bgmol  2sdMbE3E0sbMdOL
dmb5399900 50gdgos 10 — 10 300L Fggaol dobgzom, LsdMmEMmm© F500
LoFMom SHOMIYEH03wo 3603369c0md9gd0 Fomdmpqboros sbMHoedo:
5530600900 BIMOL 3580s3e0s6MBOL M300GOMEGS BMlBME030JO0L

3MB3963HM5305%Y
BOLBME03009d0L ©580b60Mgdmemo bBgomol gsdmlisgaosbods, %
3Mb39bBHMS309, %
0 96,2 92,5 93,7 90,0 91,0 88,0
0,5 95,0 91,2 92,9 88,8 89,7 87,0
1,0 93,8 89,8 90,8 88,0 89,0 86,8
1,5 93,0 88,9 90,5 87,3 88,6 86,7

RbRMWo30©Yd0L  MHOMEIbMdOL  ©s  M3x30boMgdMwo  Bgoob
399053 056Mmd0L VHP0YOHNTMI0JOME9dOL LBEHOEHOLEHO3MEMO 65O BOL
BobO@OMGOO®  BIMZ5Yo00dgm  JOMOMOIPO S S EIOBsGHOMMO  303m-
09bHgdo0:

Hg — 896B 930000 X 3153900L Lsdw9oemgdo Gmeos:
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H;: 9600 LsdMowm 35063 goblbgo3gds 9MTobgmOLOYSH.
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X3IBJOOL BomMgbmds GHmeos 6-0b, 9.0. R=6

LSgONM IMEFMWMOS GHME0s 24-0U, 9.0. N= 6+ 4 = 24

5990096 259m30bs6Mg Moz30LMGEgdol bamolibgdos:
R-1=6-1=5 o> N-R=24-6=18

1099M0L  2o6sfogdol bGOoWoEsb 303m3900 3M0GH03Mwo 3603369 mds

(C.V):X

C.V =Fr_1;N-R; a= Fs; 18;0,0s= 2,77

39003m35(q0 300EIO0dol 360d369EMds. MomMgMo JgMbggzo[-Lomzol

3030390 d9MHBg30m0 Bodom s Jgufmemgdmwo d9gMHBg30mo OL3YMLOY,

6oLBHZ0LSE 30LIMYJOWI0 FMEOTEXGOOM:

X1=X)?+ X2 =X)*+++(Xp—X)?
n-1

X1 +Xo++Xp

X =

© ST =

96,2+95,0+93,8+93,0  378,0

X,= ” =94,5 9.0. X 1=94,5
o (96,2 — 94,5)2 + (99 — 94,5)? + (93,8 — 94,5)% + (92 — 94,5)?
S 1= =
4-1
1,7°+4,5%+0,7°+1,5% 2,89+2,25+049+2,25 _ 7,88 _ 26
- 3 - 3 I
— 2,0+91,2+89,8+88,9 361,9
X 2= == z90,5
4
g2 — (92,0 —-90,5)2 + (91,2 — 90,5)% + (89,8 — 90,5)? + (88,9 — 90,5)? _
2 3 -
_ 1,52+ 0,7 + 0,7% + 1,6 _225+049+0,49+256 4,79
B 3 - 3 E
=16
_ 93,7+92,9+90,8+90,5 367,9
X 3= = z92
4 4
§2 — (93,7 —-92)% + (92,9 — 92)? + (90,8 — 92)2 + (90,5 — 92)* _
3 3 -
289+081+144+225 7,39
= 3 = 3 ~ 2,5

90+88,8+88+87,3 354,1
2 = ~88.,5

i4=
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(90 —88,5)% + (88,8 — 88,5)% + (88 — 88,5)* + (87,3 — 88,5)? _

S'Z=
3
0,25+0,09+0,25+ 1,44 2,03
= = =~ 0,7
3 3

— 91+89,7+89+88,6 358,7

4

g2 = (91 —89,7)% + (89,7 — 89,7)% + (89 — 89,7)% + (88,6 — 89,7)> _
= 3 =
0,69+0+049+ 121 2,67
= = =~ 0,9
3 3

_ 88+87+86,8+86,7 348,5
X 6— = z87

4 4

., (88—187)>+ (87 —87)*+ (86,8 — 87)* + (86,7 — 87)?
S'¢ = 3
~14+0+0,04+009 1,13 0
- 3 3 7

3990099 35930135900 9OHOMBE030 LodroErm:
_ 2ij X..
X 9600 — .

w

1+0+0,04+0,09 378,0+361,9+367,9+354,1+358,7+348,5 2169,1
B 3 - 24 24
~ 90,4
399M30M35W 0 XYIBMS FMMOL 356H05305:
2= Ziht(ii_igﬁ)m)z

Sg =

R-1
4(94,5-90,4)%*+4(90,5-90,4)%+4(92-90,4)* +4(88,5-90,4)* |

6-1 '

4(89,7-90,4)%+4(87-90,4)%

6—1 -

4[4,12+0,1%+1,6%+1,9%2+0,72+3,42]
= - = 0,8(16,81+0,01+2,56+3,61+0,49+11,56)=
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X3R9O0 39MI05305 J5TMIZOMZHENGD FMOTYOM:
Timi=1)ST  (4-1)2,6+(4-1)1,6+(4-1)2,5+(4-1)0,7+(4=1)-0,9+(4-1)04 _
Yi(ni-1) 6:(4—1) -

S'§ =
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2,6+1,6+2,5+0,7+0,9+0,4 87 _ 2,9
h 6 6 2

=1,45
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METO/IaM MCCIE0BaHHS, TEXHOXMHUECKOMY KOHTPOIIO H YUETY TIPOH3BOACTBA B MACIOKHPOBOI
npombliuieHHocTH. /Tlon obuweit penakuned aok. tex. nayk Cepreesa Al - J1.: BHUHIK,
1964, 1. 111 -c¢.31).

Fomdmgdsdo dofimEgdremo GHrGob 3mbEgbE®momgdeiwo blbamhgda 30-35 °C
$983965@1M5By 0bsbgds MG mgeol bgoom smdgow s3Bg8do. 3mBEgBEHOOG Y-
@0 GHGHOL bLBsGO basddMmlb Jodgdstg 53B0EsH Evddmb bydvsegdom doghim@ds
Logode 3mbi3gbEH®Mms3ool Lbbsdol ambaf;‘bo@gag@ G39@0ds o3bb.

53030 GHvBHgL 2bB39d0bsM30L  Bgdebozm®o 93300 0bEELorEn dmmgzol
306md9ddo  20-30 °C  (H9d39Ma@®a®y 9dsknds Fywo.

GG L30OE-FYobLBEIMOL FmbodBoEdEsE 656G13L Hdo@gds b3oMEo,
0ol G3mE)bMds3 VB 3950y6al  bLBIHOL LagHmm dmguEmdols 5%.

129



%

39g6030M0 Ba@mordol GrEob 3mbEgbEmomgdmemo bliBsmol MomEgbmds, byJomm

1000 @ bbBs®ob mbadbgdera, 5939 Fyarobs ©s b3nmEab 9bsdsdobo 65©06Mdd0

Bmggaﬁ@nb gbHodo:

———

| 8% BoyGomBol GGHoL Ba0r80b Brydob Byeol | 7b306)60i) n
blbsmols 36396¢H®0Mgdmmo 3mEEmds, E 3mEIEmds,
363965309, bubséob (42%-0560) < | w
A3Emds, o |
A N g
100 164 786 50
200 329 21 | 50
300- 493 57 v | 0
400 657 293 - s0
500 821 129 i 50

4. 3%5 3GmEYgooL Bgnm;mas, gbsbgs ©s GOBL3MOFHOMYdS

3BgLIBOGIL MgoBoMYRdEO BImo 0gmYds, 0bsbgds ©s GHOBLIMOHOGEYOS

bHBEsGH0m TOCT 1129 - 2013.

5. 39gbmmpono 36magbob, Byoamgmmols s s 3OMEIEool JmbEHMHmwmol
Us8235¢m98980Us 5 Bgomgdol dmzemy safig®s

Bgegmeob s 8% 3OEIaool 3mbEHmeol BmOd9gd0 ©s JgmmEgdo

58060690 Ibgbrydboml Bymby domocmgduymos bGHBIOH3 TOCT 1129 -

2013.

130



	25. Braga EM, Seabra IJ, Dias AMA, Sousa HC. Recent trends and perspectives for the extraction of natural products. Natural Product Extraction: Principles and Applications, 2013, 7, pp. 231-284.
	26. Vian MA., Allaf T., Vorobiev E., Chemat F. Solvent-free Extraction: Math or Reality. Alternative solvents for natural products extraction. Heidelberg: Springer. 2014, 2, pp. 25-38
	30. Круглов С. В. Совершенствование технологии получения и переработки подсолнечного масла. Автореферат, Москва, 2004, 32 с.
	31. Стойкова В.Я. Материалы симпозиума по технологии жирных кислот и пищевых масел. Москва, март. 1987, с. 52.
	79. Веселов В.П., Боковикова Т.Н., Артеменко Т.Н., Герасименко Е.О., Бутина Е.А., Лобанов В.Г. Корнена Е.П., Илларионова В.В., Швец Т.В., Артеменко М.И., Марфутенко А.А. Способ рафинации растительных масел и жиров. Патент Ru 2145339, 10.02.2000, рег. ...
	80. Восканян О.С. Исследование и разработка технологии производства эмульсионных продуктов функционального назначения. Автореф. Москва, 2004, c. 6-25.

