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Abstract

The dissertation "Technology of dairy products enriched with honey and
their by-products produced during their production" includes the following new
dairy products: honey fermented milk product Matsoni, cottage cheese with honey
prepared in the classical way, cottage cheese with honey prepared in a separate
way, soft honey cheese, hard honey cheese and honey whey technology.

All these new products represent a completely new approach to dairy
technology. It is about using honey as an additive at the initial stage of processing
dairy products. After special technological preparation, honey is dissolved in milk
at a certain temperature, and then products are made from this mixture.

The amount of honey required for each dairy product was studied, and

several options for the percentage of honey in relation to the volume of milk were
adopted. It was important to ensure that the taste characteristics of any of the
mixed products were not overestimated in the final dairy product. So that the taste
and aroma of Matsoni, cottage cheese, cheese are not suppressed by the taste
properties of honey and, conversely, the taste properties of dairy products - honey.
In addition, it was necessary to enrich dairy products with those necessary
substances that are necessary for humans, which in turn contain an additive, in our
case honey.
As a result of the research, two versions of honey Matsoni with the addition of
honey 7% and 10% (normally per milk mass) were developed. We can say, the
technology of moderately sweet and sweet honey Matsoni. This product was
produced by us in the Republic of Tajikistan and received great approval, it was
there that the idea of producing sweet Matsoni was born, because people there
love very sweet products.

It is worth noting the classic and separate acid-seed technology of preparing
cottage cheese with the addition of honey. In the production of cottage cheese
using the classic method, honey is added in two ways directly to milk and after
adding the starter, the technology of cottage cheese with these two options is
justified, since if the starter microorganisms are not active, they must be activated,
so the second option is acceptable. Observations have shown that a fatty product
with honey has better organoleptic properties. For the technology of honey
cottage cheese, produced in a separate way, it was necessary to make adjustments
to the recipes. Honey is added to the cream and mixed, and then this mixture is
added to the prepared low-fat curd mass. Honey cottage cheese prepared in this
way is tastier and the amount of added honey is less than in the case of direct
addition of honey to milk. True, the final product does not yet contain a new
product of honey curd whey.

When choosing the modes of production of honey soft cheese, we were
guided by the technology of soft typical Georgian cheese - "Imeretinsky" without
ripening. In this case, honey can also be added in two ways. Before adding the
starter and after adding the starter, depending on which starter we choose. The
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difference in technology is that after self-pressing the cheese, it is best to salt the
cheese heads by sprinkling them with salt, since this type of cheese is
characterized by a high moisture content, and a large amount of honey can pass
into the solution of table salt, which is undesirable for the taste of the cheese, as
well as for the brine, since it is possible to cause undesirable sugaring of the brine
and further increase in acidity.

Technological modes of hard cheese with honey are based on the typical
technology of hard cheese at a low temperature of the second heating. Dutch
cheese is a representative of this type of cheese. We chose the technology for
producing Dutch round cheese. The difference in technology is significant, in
addition to the temperature modes, the duration of salting has also changed, after
pressing, the transition of substances contained in honey into the brine stops due
to the effect of salt, which means that the concentration of honey increases due to
the syneresis of the cheese, which had to be taken into account. In addition to
honey, one of the main parts of the technology of hard cheese is maturation. It
should be noted that during maturation, if the honey is not well and completely
dissolved in milk, peculiar honey inclusions of a dark brown color are formed.
That is why when mixing honey in milk, it is necessary to observe the temperature
regime and mixing time so that the honey mass in the milk is completely dissolved.

In the production of honey curd, soft cheeses and hard cheeses, a secondary
product is honey whey, since some of the substances contained in honey pass into
the whey. In general, whey is a useful and profitable product for enterprises. It is
also prohibited to directly dispose of whey without appropriate purification, since
this is a very aggressive product for nature. We have introduced a new sweet tonic
and refreshing drink Honey Whey. This product is obtained as a result of its
separation (removal of fat) from the whey obtained as a result of the production of
honey curd, honey soft cheese and honey hard cheese, as a result of purification
from protein residues. This product can be used directly, bottled or carbonated
(saturation) and released in this form. Such a product is necessary for production in
order to obtain financial profit, as well as to avoid harm to nature.

As for the studies of the substances contained in these products, together
with the Chromatography Center of the Shota Rustaveli Batumi University, we
studied the following biologically active substances contained in the above-
mentioned new products: free amino acids, free organic acids, carbohydrates. We
also conducted microbiological and organoleptic (sensory) analyses at the
Technical University. The results of the analysis are presented in the article, and it
can be said that all data are within the normal range and correspond to the
standards established by international organizations.

All the new products we obtained are essential products for teenagers and
the elderly, since they contain a set of useful substances necessary for a complete
and healthy diet.
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BbsBo 12. 055300560 BME0Lssb Lslidgegdol Egdbememmaom®o biggds

1. 3G5@0b MHDgM3560 FM5EOL 2. GIdMBOEHM0 M7HgM3m56-35LEHIO0DsGHMMO

3. boFml Bgds@EHmeo (Iglsdegdgeros gsdmygbgder odbsl od(dgbwoo  bgdsms-
GMM0) 4. 058w0sbo bsMol s3Bo 5. Mol MYMIML HYHYHZMM0 6. 1G35MISGHMMO
3b000mI3¢0900 7. 05830560 bs©gdol s3%0 8. oMxzoEHM3s60 2505309890

9. ©3B9M395600 253530909000 Lo@MMoEGMMOo 10. hsdmbolbIgo bsbo 11. Fglsbobo
95303500
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2.2.7 ®3dol BsfomBols slsdBogdes go8mygbgdmmo dsgdGg®oreo
©09MgoolL s BJMAYEEOL bILOSMYD.:
95(360L5 @O M9RE0sbo (360l ILETBIIOO® 25dMYqxbgdIE0s OG-

w00 §o0dmqdolb CALZA CLEMENTE CYCFX 01 3365¢00 9™, OmIgeos
0903393 Streptococcus salivarius subsp —Thermophilus, ©s Lactobacillus delbrukii

subsp — Bulgaricus. 30bo 393500 (39939Mo@EOo 356396909w0ls s go-

3056030l ©sIM30I0YIgds T9IIQ0S

CYDFX 43°C

pH

1 /2 R} 1

M, Loy

BobaBo 13. 3s§360L gomls dsbsliosmgdgeo
boFmb, 0593¢00560 bsFmb, GO0 439eol O MOF0sHO MBdOEO y3z9eob

Q3L9FBIPIOWOHE 25dMYgbgdM0s 0FSWwoMo (o®dmgdols CALZA CLEME-
NTE CFM4 01 3365¢00 09 6:rdgeros 890393UL:

Lactococcus lactis ssp. lactis,

Lactococcus lactis ssp. cremoris,

Lactococcus lactis ssp. lactis biovar diacetylactcis,

Leuconostoc mesenteroides ssp. Cremoris

boFmb §o6dmgdsdo g99mygbgdmwo g™l 3293500l &9a39M5@IOHo doB-
3969090bs s 8553056MdOL ©sdM30YOMEYds FMEHsbowos bobsbo 14-Bg.

CFM4

6,80

630 \

T 580 \

530

4,80

BobsBo 14. bsFmls 5 MdOOo Y439eolsmmz0L MU Asbslinsmgdgmo
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959560 Y439e0ls S MOBE05D60 Fs5M0 Y390l ILITBIIOIWSE ASTM-
496909905 0@swom®o Fo0dmgdols CALZA CLEME-NTE CFM4 01 986s@wo
©IOM, OG0 990;393L:

Lactococcus lactis ssp. lactis,

Lactococcus lactis ssp. cremoris,

Lactococcus lactis ssp. lactis biovar diacetylactcis,
Leuconostroc mesenteroides ssp. cremoris,

Streptococcus thermophilus

959560 Y3900l olsdBYdIs© 25dmMmYygbgdeo g™l 3MFomdol ¢gd-
39MoGmemwo  95Bg9bgdgwols o 3993006Mmd0L  ©sdM 300D
3396005 Bobsbo 15-By:

CLCDVT 32°C-34°C

o

©6Hm, bo

BobsBo 15. MB@0560 Bog56M0 Yz9eoliomzol gml Isbslinsmgdgero
9592560 Y390l EoLsdBoYdO® 33939@ 393MmYgbgdre 0465 o@swomemo
1003ds CAGLIFICIO CLERI-CI-b g9639b@mmo 3693sms@Ho MIKROCLERICT

50 000.
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3. 390093900 5 3500 gobliks
3.1 303MMmdoMMy0Mo s6s¢groBols 9ggagdo

1. 396mEm™o BsgmgdoL (56FGHM(3056900, BWsz3Mmbm0©Ydo, Bws356900, 79-
B 3563MbB3553900 5 Bb3Zs) 299Mmymzs s 00gbE0B035300 oMo gngd-
&0 LodbOo JOMAsGHMaMoxools  HPLC-UV,Vis; RI @5 9o@Md
95059839 GHMM0 LoobwEmo JOMIsEmaMosgools UPLC-PDA, MS dgom-
©O0;

2. 500b6m3553900L, 30¢53069gd0L, BsHToMHYgdols s MmEMYBMEo 8593900l

330939 8505 9xgdGHMMo LombmMo JOmds@mydsgools HPLC-UV, RI;

UPLC-PDA, MS 89o»>m@©o0;
3. 0530mggdgb@gdol  m30LMdM030 S MIMPIbMOM030  QIBLIBOZMS
HPLC—Conductyvity 39mnm©oo;
4. 3b0dm3z560 9553990l s sgMMoEO 3M33gdlol 33¢93s s0M-ombmEmo
JOMA5EHMAM53009d0L godmygbgdom
dsfmbo Johmgzguo ghmzbmwo BJd9d5535 3OMPNIE0s, MMIwol ©sd-
D905 Lom3bggdl 0m3ol. 35)H360L 3M3MEsMMds 0dom 5L Qob30MM-
0900, M 35{360L 33900 s RBOMYdO oMo IMH30YO0D 5E5F0sbOL
Bofarogqddo o mEMRsboBIosb 936056 85369 F03MMBYOL.  Dofgbolis o
0580l 3mddobs30s 300093 MBOM FoHBOHOL 3MIMEMIEHOL LoMygdosbmdsls,
6256093303960 3030893908 S 39M0LOSBMIOL 35QOL. MBIl EsT5EHYOS
©Y00Ms© 09mJdggdl 35H360L g™do Fgdsgsen Bd59EHgMm0gdol M-
3963000560905B9. ©IBsEs Fofimbo 7% s 10%-0560  MoxErols 99(339-

MOOm.

LOIIMOBINML BIIBNIIMN
I6N30MLNGION
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6500 6. 7% ©5 10%-0560 008m0sbo 85360l HIgd535 dogdBgogdo

LYOSNDY 6 BBL, O™ 10%-0560 0sRE0sbo  dsfizbol  ©IGTso39

054390900l MoMmEIbMds  MOoMJAoL 3-xgO 509F5EJds 7%-05bL, B3 TodMob

35050 3063963530000 5MOL Q9B30MMIGdIMoO.

bm500 7. 05830560 bsFml M@0 (6odmdo 5), 0s8mo560 3560 gzgeol dMs@o
(6099980 4), P>BRW0360 MBdOErO yzgerol dMs@o (6odwxdo 3)
3036mMMQ560D39d0L M9x30s60 boFml 9@ ol 99050396¢™ds doco-

0505© 2 3030l 35dBH9M0900m 560l Fomdmygbowo. mMogzg d@sdo {omdm-
500396l bbgsbbgs GHodol 3m390L. Bogo®0o MoRE0sbo yzgwol dMs@ol do3-
HMO0MEGS 4oblbgs3wgds 303MMMEMRB0BIGOOL MoMmEIBbMBOMS s MZ0LMdMO-
MB0m, 53 Y39eol IEMHYS sTIMI0IOMEO. HOOWO MORE05b0 Y39wols
36530l 3030Md0MES 9OHDBI0MO FEs3gd0m 5oL FoMdmoygbowro.

05830oL 5353905 Mdol bsHo®ddo 0fj393L dozMmdom@Hol LHMgy goa-

LOIIMOBINML BIIBNIIMN
I6N30MLNGION
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6539058 @S LoEMEbEOLMBIM0IBMOOL F9bsBMbgdsl bobyMdwrogs.
Bosmglogro 39@3mol 530bxb9gdo Jmmogbs mgMdmbGsGdo 37 °C-%y,

36596mdMe dmdudo, 48 Losmol 2obdsgermdsdo. mommger bodmddo s0m-

355 309/3-00 (ob. gb®owo 19 s bye. 8)

3b®owo 19. H3g95935 dogBHgMogdol Momegbmds Gdol BgMmIgEEHOMIDME 3MHm©]

39000
Ne 603w939%0 3mboob Fo®dmdgdbgaro ghmgmwo (399/a)
1 | 0o 43900 MOFEom 4 x108
2 | 353960 43900 MORLOM 9x10°
3 | by mogwom 2 x10°

36MMEJGHol d03OML3M3wo sbsgrobo:
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L1500 8. MdOO g39¢ro mbjom Bbo®gdo s 3m39d0 (6odxdo 1)
} ok = Y

3-1 3m3900

s’
Vv

1 3-3 3m3900

3

bm500 9. bsFm mogwom, 3m3900 (6odmdo 3)

LOIIMOBINML BIIBNIIMN
I6N30MLNGION

81



'J >

K 2- hboMo

[ i an \ \
| 0080600 Y3900 | ke,
B LS ~ & :

2
- m o“\(
L5000 10. 9595610 Y39¢0 0580 BboMgdo s 3m3g900 (bodmdo 1).
3601 BH900L LgHowemo 33633989080 3MeEmbogdols Jolsmgdo:

LOIIMOBINML BIIBNIIMN
I6N30MLNGION



bmeomo 12. 3sgsMo gggerols ozomdom@s MRS -sys6%g 89-4, 09-5 89-7 956%.
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b0 13. boFmlb dozdmdom@s MRS -sg06bg 09-4, 99-5 256%og9ds.

LOOMWMME  F0IOMOOMEMAONYOHO  SBswobom IS,  GMI
3995535 303OMMMA60dTGOOL H5MPIBMOS MIFWOm 25TPOOMJIME Y390

3MmEdAHdo  ImBsGgdmeos, Mg godmfizgmwos  mexwdo  s®YdMEO
Bobdomfiyegdol aoaligerom ®Jgdo, M3 IIO0MIE S50LsbYdS MF0sbo

36 3HJOoL 3300000 OMYOIEdSDY.

3.2 bsbdoMfjgengdol sbsemobo
Bsbdotigergdols 33amggs HPLC-ol dgonmoom 65b3omfgegdol Momg-
bmdGogo  8gdE3germdol  33wg30Lbamzol sdmygbgdre ogbs dssw 989J-
GO0 Loobweo  JOmAs@mydsgotmgds (HPLC)- Waters (RI ©9¢9d@™Oo,
Binary HPLC Pump 1525), J6:085¢ma6Msg0vwo bgg@o amide (250 90 4,5 9) o
Carbohydrate, 1394HoL  GH9d39MoGGs 40 °C  gwmgb@o 80  %-osbo
539¢Mbo@®mowo (Merck; Sigma-Aldrich), ©9®9JGH0MG0s RI  JOMIsGHMAGo-
13069d0LsM30L 60ddqgdo dmIBbsEs d9dgao Foboor: 3gddEobol s Lbgs
3MM0EYO0 659MHgd0L Lorgdo §396L 1:1 Msbsgs®omdom gds@gds 96
%-0560 9msbmeo. (396¢H0xMR0Mgd0L 990y b0dMAL 1:1 MsbsxgsOmdom
96935 9md6M53 735BoL- 80 %-056 5393 MboG®oWwL. 0b:19dG0Mgdsdg b0oddo
0830 EGHM9d5 0,45 936 BMIob o GHMdo.
Bobdomfiyegdol Hom©abmdM030 gosbase0dgds bmMEogwgds Bo3ow0dMH™
360l 99939mdom, 60ddol IMIBoEIOOLIL godmyggbgdmmo AsBBsg9d900L
2om3z5¢olfjobgdom (b. 20).
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3bGowo 20. bsbBom{jgangdols Ls3seodMM 3G¥EIdOL SMfges

Name | Time R R"2 Standard Error Equation

1 [Fructose| 4.344(0.999791 | 0.999582| 1.577167e+004 Y = 4.36e+005 X +
6.44e+003

2 | Glucose | 5.351[0.999930( 0.999860| 2.187388e+004|Y =8.71e+005 X +
8.93e+003

3 | Sucrose | 7.236(0.999894| 0.999788( 2.178549e+004 |Y = 8.47e+005 X +
8.89e+003

4 | Maltose | 8.640(0.999877( 0.999753| 1.705166e+004 |Y = 6.14e+005 X +
6.96e+003

5 | Lactose | 9.352(0.999993 | 0.999987| 4.040526e+003|Y = 6.23e+005 X +
1.65e+003

3b®oo 21. bsb3omfiyemgdols 850339wmds 7 % 0553¢0056 3sfjeb3o

Lobgefimegds 502:0096mds
BOXIHMDS 5,246
330D 0,000
LoJoOmbs 0,676
W BB 5,167
1 w0
0.0004 S
] w
1 @
0.0003 @
5 ] 5 5
o ] e 5
2 0.0002- _ 0
] - &
] @ o
0.0001 3 S ® 3 g
1 uE_ ~ 2 hE
0.0000- l Tt
400 500 600 700 800 900 1000 11.00
Minutes

BobsBo 16. BobBoMfyergdols 35bersggdol 303900 7 % moegeosbo dsfimbo
3bMowo 22. bsb3omfiyegdol 890:339¢ds 10 % 0583¢0s6 sfjmbdo

Lobg Moo 5009600
ROMIHMDs 7,096
393mBs 0,000
LSJoOMBo 0,560
3dBHMB 5,077
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0.00035-
0.00030]
0.000251
] o0
4 I~
- 0.000207 ~
x 1 Lo
2 0.00015 '
] ] 3
] o
0.000104 S o - o o
] » 12 8 & 2
0.000054 = e 9 e
3 | | 1.
0.00000] ' T Ch
400 500 600 700 800 900 1000 1100

Minutes

BobsBo 17. bsbBomfigangdol gsbemsggdol 3039060 10 % msgeosbo dsfmbo

3b®oo 23. bsbdomfiyemgdols 850339 mds bs3mbEHMmeErm 603830 (Fsfimbo msgmols

03659530l 356939)
Lobgemgds 50009600
OIS 5,246
3300 0,000
LoJoembs 0,676
WO BHMb 5,167
0.0004] 2
] 3
] <
_, 000031 % + 3
¥ - ~ o =
A 0.0002 o 2 8
] g g
0.0001 ué_’ 2 o
] » o
0.0000 7% I yan
400 500 600 700 800 900 1000 1100

Minutes

BobsBo 18. BobdoMfyergdols 35bersagd0l 303900 Lo3MbGHMME M Tsfjmbdo

3bMowo 24. 6sb3omfyemgdol 890:339¢dd bdFmls LogmbEMmeom 60dwddo

bisid

Lobgmgds 50009600
ROMIHMDS 0,048
3930 DS 0,000
LSJoOHMBo 0,152
WO BB 5,194
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o)
[e0]
0.0004] ™
[{e]
@
0.0003] 9
) © ~ o
: 2 3 8
0O 0.0002+ < 0
] o @
[1)]
] ke o
0.0001 5 : 5
:""J' L w0
0.0000-+7—+ = -
400 500 600 700 800 900 1000 1100

Minutes

BobsBo 19. bsbBomfigamgdols gsbemsggdols 303900 bsmb s 3mbEMmerm 60dmddo
(0s8e00b 35489)

3b®oo 25. bsbdomfiyemgdols 890339 mds 058306 bsFcmBo

Lobgefmgds 50096Mds
RGBS 6,084
330D 0,000
LoJoembs 0,000
WO BHMB 8,592
0.0004
0.0003
5 ]
% 0.0002
0.0001 e N oo S g
' S s 2 s
0.0000 == I ———t—
400 500 600 700 800 900 1000 1100

Minutes

BobsBo 20. BobdoMfyergdol 35bersggd0l 303900 0583056 bsFmdo

3bM0o 26. bsbdoMmfiyemgdols 399339emds 03583¢005b Bog56 yg39edo

Lobgmgds 50096005
ROMIHMDS 5,182
300D 0,000
LoJoOHMbo 0,000
3dBH™MBS 8,087
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0.0004-
0.0003-
o ]
x ] )
& 0.0002] .
] @
1 3
0.0001- L= N o~
4 [&]
] S 8 Q& =
1 LL r~ oo oo
0.0000- st
400 500 600 700 800 900 1000 110C
Minutes

BobsBo 21. bsbBomfigangdol gsbemsggdols 303900 0583056 Bogs® gzgem8o

3b®oo 27. bsbBomfiyemgdols 830339¢mds 05830560 bamls 80o@ 8o

Lobgmgds 50009600
ROJBHMBS 1,263
3300 0,000
Logdotrmbo 0,142
WO BHMB 1,155
0.000351
0.00030
] >
0.00025 = ~
o 1 = o e
@ 0.00020 > N
[iT] ] w ]
2 0.00015 oS Rt
] S v &
0.000104 L 8 o
z /\jj"’\ S =3
0.000054 a ~ s
1 o0 [=3]
0.00000—F= yan 1 :
400 500 600 700 800 900 1000
Minutes

BobsBo 22. BobdoMfyergdol 35bersagd0l 303900 0583¢0s60 bsFmls IMs@Edo

3bM0oo 28. bsbdoMm{iyemgdols 399339¢mds 0358300560 MdOEo gzgemols dMs@do

Lobgmgds 50096005
R6OMIHMDS 1,263
300D 0,000
LSJoOHMBoO 0,142
odBH™MBS 0,844
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0.00040
0.000357
0.000301
0.000251

DelRIU

0.00020-

- 5.245

0.00015-

Fructose - 4.458

0.0001 []'-

Lactose - 5.725

ucrose

0.00005—3

0.00000- -

D |
7.00 8.00
Minutes

:

{1-8.205

N [
4.00 5.00 6.00 9.00 10.00

BobaBo 23. babBomfigamgdols gsbemsggdols 303900 0sxmosbo MO yggmol dMs@do
3b®oo 29. bsbBomfiyemgdols 890339 mds 05830560 B0 gggeol Mo do

Lobgmgds 50009600
RGBS 0,171
3300 0,000
Logdotrmbo 0,061
OB 0,663
0.0004
0.0003]
- ] b= =
® 0.0002] B8 ©
a ] ¥ 6 %
] © o 3
0.0001- e 8 £ -
? = 5 3 S
] L O oo
0.0000—r—F=++ Ve e+ -
200 500 600 700 800 900 1000
Minutes

BobsBo 24. BobBoMfyergdols 35besggd0l 303980 0583¢0s60 BogM0 yzgeols Ms@Edo

3b®0ogo 30. bsbdoMm{iygemgdols 399339¢rmds 053¢0 do

bisid

Lobgmgds 5009600
ROWJBHMBS 24,483
330D 32,897
LSJoOHMBo 5,480

LIJIMMNIIMUL GIIBNIVMN
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1 fe>)
500.00 ]
] ~r
400.00 @
] 3
] = -
300.00 =
N =
4 o
= 200.00] _ o
1 ol
100.00 E L% % § §
] = pose >
0.00 | —2- et i
-1 00_00—3
_ 5.00 6.00 7.00 8.00 9.00
Minutes
BsbsBo 25. bsbBomfigangdols gabemsggdols 303900 0sxEdo
3b®oo 31. bsbBomfiyemgdols 850339emds 390sx0090gemo
XX ¢cwQ o C Q| W9 Q Q
Bobdomfyargdo S &£ i SE| & % 7 £ 8¢
— N A N A %) o) 0 g H A &
A © A @© | © Q& oS
& & 6 3 S
BOMIGHMb 7,096 5,246 0,750 0,048 6,084 5,182
3300 0,000 0,000 0,000 0,000 0,000 | 0,000
Logoembs 0,560 0,676 0,181 0,152 0,000 0,000
@sdBHobs 5,077 5,167 4,285 5,194 8592 | 8,087
c =2
5% |9 20s%
Bobdomfiyargdo 2 § s\é S £]128% C@(
7B © 2.5 g2 %
2 & 3 SoE | 2ES | B
2 g 2 €0 8
s z P D8
€ £ ER 2| 3
OISO 6,337 1,263 0,944 0,171 24,483
200993000 0,000 0,000 0,000 0,000 32,897
Logdo®mbs 0,000 0,142 0,108 0,061 5,480
@sdBmbs 8,414 1,155 0,844 0,663 0,000

MOROM 35FE0MGOMo GIoL 360HMYd3H90do, BsbToMfywgdols M-
MmE9bmds gBHos 30069 L3MBGHOMEm  Bodmdgddo, Moz A0 39ME0s
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Bsbdom{iyegdol 25slge00 s3SEHJIOMEP0 DORE0EID Mdgdo, 53539 MM
obgmo  3OMEMIBIOoL  HoMTMmgdoLol, MMIggdoi 0dwgzs FOSGHL  (bosm,
439e0), 90530 25000 bsbdoMfygdols MHom©gbmds dzoMgs 0dsLmb
3900565000 65 MoMmEIbMds3 MBS J0MOMO© 3OHMIET0, Mo3 560Fgdl o3
36 AHJoL Im@3dm Lobosdmabm 4gdml, bmem dMsGo bpgds BmdogHo
A300o0.

3.3 3530mbgdoL sbserobo

39000mbol  33¢0935 BIGHIM®S  JOMIGHMYMOR0ME0  FgOMPOm, 3Mb-
©999EH™IYGHOMo  ©9GHIIGHMO0m. 0HBMIOSGIwo  Bddm (Isocratic HPLC
pump-Waters 1515), ©9®9démeo (Waters 432-Conductivity), JOr05@Hma6ox30-
meo 13940 [C-PakCationMD, geomab@o3 mM HNO3/0.1 mM EDTA, geowqb-
Ao 4993990 Md51250+50 pS, LodsHm IgMdbmdgermds 2000 pS, 0bEgAME M-
6ol IMI6MdYermds 0.01 pS, LggEob GHgddges@ s 35 °C, 3mes®mds-negative.
065990690599 Losboerobm 60ddgdo 0¢gdgdms 1:1 msbsgs®omdoo 96
%-0560 gmool  L3oMGom 39d@G0obol  ilsgde®,  (396GHMORMROMYdOL
3990099 6099l 1:10 05bsxIMOMdOm §35¢JOdM©s ©JoMBOBOMIdIMO Fyseo
(396%53900L gog@™m®mo F=20) s 0o E®mgdmos 0,45 336 Bmdol gow@®do.
do@gdwo  3m33mbgbBHgool  0wgbEH0xk03300LIMZ0L s bogPmgdol
(om©YbMdM030 999339 ™dOL  oLOAIBs© (53900 Lo3owodGm  I6vy-
©9%0) 35dmyabgdmwo ogdbs  BEGBMBHId0: WomoMIol  JoOmm]lowol
dmbm3oMsdo (Li*), Bs@Momdol Jorm®oo (Nat), sdmbomdol JurmGoo
(NH4"), 35¢009990L Jowmtoo (K*), dsgbomdol 3oMsdo (Mg), 3sewEomdol
Bo@®s@0o BH9BHMe30Ms@o(Ca?), LEGHMMBE0MAOL bo@d®Mo®o GHIBHMI30MOGO
(Sr?*), 356030l Jerm®oo o3o®sdo (Ba*) (FisherScientific), EDTA (Serva).
00030 1535¢0dMM IOl BMEOIMs: Y = 3.55e+005 X - 7.26e+003
BoG©0mdol bozsodtmm 3MHEol gmmdws: Y = 1.44e+005 X + 9.50e+004
59mbodols Bo35e0dMH™M 3M¥EOL BMOIMws: Y = 1.65e+005 X + 1.21e+005
39¢0)dob b3 0dMM IOMEOL BMOTMs: Y = 7.79e+004 X + 6.01e+004
95260130l 1o39¢0dM™M dMMEOL BMOIMws: Y = 2.97e+005 X + 2.76e+005

LAJIMMIOLMUL OIIBNIIMN
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39309990 b535¢0dMM IOHEOL BMEOTMs: Y = 1.28e+005 X + 2.28e+005

13,00 H
12.00]

11.004]

48

el B
¢ o

5.00—3 § a

4.00—; @

=.003

b
!

:
o EN

—

4.00 &s.00 2 .00 10 00 12 00 14 .00 18 00 12 00
MNMinutes

BobsBo 26. 35¢0mbIBOL LEbEsMEEo JHMA>EMY™s9s s b3gdE MOl
Asbsl0s0YGdMYdO

gb®owo 32. 35000mbgd0L 89933390 ds 3HMEwYIE9080 Mocggbmds dmEgdveos dy 1

3065380

10% 7% dofimbo | mogarosbo | boFm 05830560

05830560 | Moxw0sbo boFm 353960

doffmbo dofjmbo 4390
Lithium 0 0 0 0 0 0
Sodium 1085,1 861,42 1459,3 | 49941 523,82 | 349,45
Ammonium | 181,5 149,31 273,3 78,88 71,63 0,00
Potassium 1773,2 1118,05 1435,7 | 587,17 610,88 | 1006,58
Magnesium | 132,2 103,07 116,3 127,48 153,84 | 104,54
Calcium 1457,8 1116,84 1233,4 | 2220,12 2460,43 | 1255,75

MO0O | MoBwosbo | boFml | megwosbo | mogw- | megwo-
g439wo | Mdowo dOsBH0 | boFmb 0560 sbo
4390 [s[ONYG1e) ¥ | 353560
9390l | y39@ob
dGoGo | IGO0

Lithium 0 0 0 0 0 0
Sodium 1795,09 | 5792,05 4362,31 | 1778,95 490,6 365,68
Ammonium | 0,00 0,00 0,00 0,00 0,0 47,98
Potassium 1205,63 | 2138,43 1785,96 | 1558,20 1779,9 1311,31
Magnesium | 296,46 588,63 346,77 | 158,87 137,6 97,19
Calcium 4048,26 | 6903,49 6128,55 | 1723,56 1510,4 784,83
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BsbsBo 36. 055300560 Bog9M0 yzgeol 3Msdo
dobgMsermMmo 6030090909000  godmygmxzowods  3900Mmbgdols

3boeroBds 533965 MMI  ¥bgdGO3z0  FobgGom@mo  bogmogMgdgdom
3990MGO0 DGO BOOL OGO 0MbYIOOL MomEIbMdL 3GIM©MJETdo
OMAMO0(35: BoGM0mdo, J9wodo, JowEowgdo s dsabowmdo, Gog BOOL
05830560 3M:M1YJBH9d0L 339000 VOMYIXGISL.

3.4 3b03mgz560 8553900 565¢P0BO

0009608030M0Mmo 3bodols  3b0dgeg900l  Igoool gomghgdols 3md-
3mbgbGHM™Mmo 3360935 S0MH-L0mMbwMmo JMhmAsE Mozl Lsdwysengdoo

3H0089553900L 89996 mdol 33035 49BbMGME0g @S 49BN JOHMds-
AMy®mox30L (7TRACE™ 1310 Gas Chromatograph - Thermo Scientific) 553v95¢0g-
00m. JOMI>GHMAMIR0MGOS J080bMGMOS JOMASEHMPMISBOM 530SO
Lg9& by Agilent J&W CP-Sil 88 for FAME GC Column/CP7489, 100 @ Loa®dob,
0,25 88 05393 ™oL s 0,20 339 IM530 BsBOL Bofowrs3zgdol Bmdoon.

3b0dol dobowgds 299mygbgdremo 0dbs Lmdleg@ol dgommo. sM9-
0o 0gdbs 10 a6sdo 4s8dGseo 6odwmdo, HMIGEoE MG JEgdEH™
15939359380 5 FMMO3LS Hobslfoe FoMgEboE s Fmdog mbsdwg doyzsbown
ROWEGHMOL Jowsedo. 353930 603Mdmsb 9ghHmo@ LogduEHMOJ30M© FMMg-
1gdmo 0dbs LeaguegEBol 535MsGdo 48 Lssmol AsbTsg3eMdsTo. 9JuEBHMSJ30s
396bmO309m©s  3b0dmgs60 Bog®mgdol LEWM IMEOWdsdEY. FoPGdIMWO
dsbd 2oo0ghs @s 2odMs 3532930l 3060HMdYdTo 50 °C-Bg Goms 0530056
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533930090065 9JuEGH®s06M90w90 ool F9ba3s.
6509m3oL  506H-LoPbMOO  JOHMASBHMPMIROMJIOLIMZOL  9M30EGOJ0S

o0 9mYMH0GB035309, BOLMZ0LsE 0Lobo d9456039M0 F0bsr1g39d0LSRD AoLS-
£9960500 H0bslfot 9939009056905 9B EHIMOL. Tgdamd 1 I 4oEbo
0d6s5 396@&®0xnm0L Lobxs®sdo, sgdsds 0.5 I 2 bm®dscr®o KOH-ol dg-
0ol B3oMOEHBLBIOO. 8909y, ogdsds 10 A 39dusbo (LogBom dmLIEPMds
11,5 9q). 3935 396bmdE309@s LM 99093509 (3060dwxad 30 {odols gob-
9530M0d580) 5 I396GHM0BMR0M©s 1 ool 4sbdsgzermdsdo 13500 d6/{or-
9. 603Mdol Bgs BOSJ300056 1,0 93¢ by33wg30 bodMdols 0bsggdEHocgds
bm® 3090w 9dm©s SGE Analytical Science go®dol 10 93¢» do3z0mma36HoEol d90-
39MO0m.

06:99JH™M0L  39339M5¢ O Ggg0do 260 °C-0s, bmem, 139¢do dg-
boygz960 60dMdol 390mdol 6535000 IYMBS bMM 309 YdMEs 1/20 mobs-
B3OOMO0m. IMdM930 BsBobL (39¢0mdols) Lobdstg 89scagbos 5,21 de/fHoo.
065194 BH™60b 849dsmdol 356159930900 dmEsbowos e, 14-bg:

Oven S/SL front) | FID front) | Run Table
S/SL mode: h Carrier mode: W
Inlet Carrier flow
Temperature v 260 * Flow v ’W mL/min
Split flow: v 104.2 mUimin
Split ratio: [ 200

Splitless time: 1 min
Surge

Surge pressure: . kPa
Surge duration min

Carrier options

Septum purge Vacuum compensation r
Purge flow 10.0 mLimin Carrier gas saver v

Gas saver flow: | 10.0 mLimin

Stop purge for: min Gas saver time 2.00 min

L5000 14. 06519JBH0MgdOL 35608gEOIRO

JOMA5GHMAMOR06M9dS bmO 309w gdMEs 399396M5¢ MO0
36500096300 153 9B935. 39MIME, JOMT>EHMYMB0MYOS s30Hygom 120 °C-by,
Hmdgwoyg 90dobsdgmds 8 (mmol  gobdsgermdsdo. dgmeg 9@s3by 8
(°C/Hmodo) Lobds-Gom 0bM©dm©s 180 °C-0g 5 JOMIoEHMAMB0MGdS
3M39Eadm©s 18 fmomo. dglsdg 9@Hs3bg 3 (°C/Hmmdo) LoBdsGroo
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0DM90Mm©s 230 °C-dg s 3M3GEEIOMPS 5©0bodbme 3H9d39Mo@wEsby 13
Mool gob63sg3wmds8o. Jmdo@my®msxz06mgdol LMo O™ dgoagbos 61,17
1 S2L S [OTO TS AT TR N ORTs eI Ty e Tol VNG Yo SN 1y TORYG Py TOFY TUle) M9sg0do  9m (3990900
byOsmo 15-By:

100

50

15 20 25 30 35 40 45 50 55 60

Ramps ob Data acquisition time
" Rate Temperature | Hold Time & QOven run time 6317 min " Specific ime 1 mir
("C/min) | ('C) {min)
120.0 .00 Options
1 80 180.0 18.00 -
Max. temperature 3500 °C Oven on v
2 30 2300 13.00 . .
Prep-run timeout: 10.00 min
Equilibration time 0.10 min
Ready delay [ 0.00 min

L5000 15. JOmBs@myMexn0®Mgdol GJ039Ms@mGmemo Ggg000
JOMA5EHMAM8300930L I9gd3z9Mmd0m IYMBOEO 35GOMBIs93900L dgomo-

ol 909MH300L  ©9AIJBH0MJdS bOdM®S 3¢ M-0mboBIE0ME ©9EIJBHMODY.
©9AIGHMO0L 3H9ga39Msdmes 99509bs 300 °C -b, Fysedsol dogfimgdms
40 Oo/fo., 35900 400 T/for., 50M9d0L 5636y bmM30gwIdM©S
39wonmdoom 25 dw/fior. ©y@gdEH™OoL bsdmdsm Mgg080 dm3990E0s bYYMHSO
16-%g:

Oven 5/5L ffront) | | FID front) | Run Table

Detector Signal

Flame on: v GC peak width:

Temperature: v 300 *C Standard (> 1 sec.):

Ignition threshold: W pé Fast (< 1sec): f¥
Gas flow

Air: v ’m mL/min

Hydrogen: v m mL/min

Makeup gas: v m mL/min

LyMsmo 16. ©9EIJG™MOL LsdmBsm Ggg000
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BobaBo 40. JOHMBoEMyMIBR0vEo sbsgrobol BgesMgds.
JOMI5GHMPMox0M9d0L  d9dzgmdom  doegdmwo  3m33mbgb@Egdol

0©96G0-8035305  dobbmOEogw©s  3bmdoo  Fgpaqbowmdols  8dmby
LEOBIOEHMo 6503MTol godmygbgdoo Supelco 37 Component FAME Mix
(Product no.: CRM47885, Lot no.. LRAD3869). ©o©0b®s 3boddo
3960dMb3g53900L  L39g308303M0 39029600 Mds.  5BseoBol  Fg9a9d0
3mGobo0s JOHMIsGMYMsdsBg (LwyGsmo 27).
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3bG®owo 33. 3bodols 356HdMBA7z5ms 303696 wIM0o Bgdsagbermds

(Olelelugle) 053560
99353920L 9390 CRINGY
N
30033mb96E0L olisbgargds 6 (o) 05830560 PIBEOD, | MIFE
boFm, %
% om, %
1| Butyric acid methyl ester (C4:0) | 8.417 3.333 2.98 4.454
2| Caproic acid methyl ester (C6:0) | 9.500 1.867 1.931 2.527
3| Caprylic acid methyl ester (C8:0) | 11.483 0.972 1.04 1.352
4| Capric acid methyl ester (C10:0) | 14.333 2.119 2.293 2.828
Undecanoic acid methyl ester
15. 24
> (C11:0) >-800 0-248 0.326 0.301
6| Lauric acid methyl ester (C12:0) | 17.500 2.555 2.872 3.318
7| ¢Ebmdo 20.000 0.188 0.29 0.209
Myristic acid methyl ester
8 (C14:0) 20.900 11478 12.014 12.776
9] ¢bmdo 21.783 0.382 0.328 0.428
1
0 m3bmdo 22.167 0.69 0.846 0.781
1| Myristoleic acid methyl ester
1| (C14:1) 22.435 1.494 1.629 1.598
1| Pentadecanoic acid methyl ester
2| (15:0) 22.750 1.216 1.345 1.232
1
3 M3bmdo 23.767 0.332 0.294 0.363
1| Palmitic acid methyl ester
4| (C16:0) 24.967 28.065 28.534 28.103
1
5 M3bmdo 26.067 0.492 0.425 0.419
»36mdo 26.400 0.099 0 0.12
1| Palmitoleic acid methyl ester
6| (Cl6:1) 26.600 2036 2.062 1.937
1 L
7 Heptadecanoic acid (C 17:0) 27.350 0.792 0.873 0.773
1| cis-10-Heptadecenoic acid
8 | methyl ester (C17:1) 29.300 0.25 0.27 0.297
1 L
9 Stearic acid methyl ester (C18:0) | 30.500 9.209 9.222 8.444
2| Elaidic acid methyl ester
0| (C18:1n9t) 32.233 1.482 1.537 1.434
2| Oleic  acid methyl ester
1| (C18:1n9c) 32.800 27.328 25.564 23.221
2
9 m3bmdo 33.033 0.306 0.213 0.25
2| »3bmdo 35.950 0.105 0.163 0.129

bisid

LIJIMMNIIMUL GIIBNIVMN
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3

421 ?ériglzzlr;c) e meyl e 36.300 1.16 1.149 1.067

§ z(%cr;&}(l)l)dlc acid methyl ester 37 983 0.151 013 013

Z f‘.ci(;%siincoiic_:lle)lcid methyl ester 39.883 0.24 0211
0.242

5 ?C_?;n?(:rllgr:)c weid metyl eser 40.167 0235 0.267 0.237

; 0gbedo w767 |77 1.202 1.060

d9L59MJOW S TMESB0E0S 3b0IM3s60 T553900L F90;339CMds d9To.

3gb®owo 34. 65090l 898500996emds8o 890s35¢m0 3bodmzgsbo 793900l 893 (3390mds

gbodmgsbo 8909339eds 100 ¢ dBbol H3g80
0353900 L534g5¢me 9608369 mds ‘ 0903390 Md0L B3™gdo
BoxgMo
C 40 0.11 0.01-0.19
C 160 0.64 0.4-1.87
C 140 0.51 0.19-0.93
C 180 0.35 0.01-0.4
C 120 0.1 0.01-0.19
C 100 0.09 0.01-0.19
C 60 0.08 0.02-0.15
C s0 0.04 0.02-0.11
C 200 0.04 0.01-0.06
C 170 0.02 0.01-0.3
dmbmvyxgMo
C 161 0.09 0.05-0.19
C 181 0.78 0.30-1.59
C 141 0.05 0.01-0.08
30¢0vIR MO
C 1s2 0.09 0.03-0.15
C 204 0.09 0.01-0.10
C 183 0.03 0.01-0.04

390md@obstrg  dsmo

39056090056 m930LRsWwO

50096Md5 Mool Ts3)Ydol F90yMA o0bMs
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3bGowo 35. 9393905 Y39es 3OHMEYJEHOL doHomsEo dmbszgdgdo

®dols IEHEmds 0 9
36m@dgdo dobo. 8o pH &960.% | 3dG5¢00,%
0,
1| 85{jmbo(10% 5 20 511 |83.45 16.55
05%3¢00)
0,
2| 95fjmbo(7% 5 20 515 8589 |14.11
05%¢00)
3 | 8sfjmbo 5 20 527 9128 |[8.72
4 | bojm 5 20 559 | 63.10 36.90
5 | bojm (mogmom) | 5 20 569 5479 |45.21
6 | 3ogoMo g39wo
) 5 20 595 | 4356 | 56.44
7| OBoo g3gwo 26 | o 20 588 | 6276 |37.24
(0583om)
8 | ®dowo  yggwo
5 20 580 |51.88 |48.12
(05x3om)
9 | 3®s530 (boFm,
o (b23e) 5 20 548 | 9407 |[5.93
10°} 8G2¢0 (0sgeosbo | o 20 562 |8261 |17.39
boFm)
11 | 9Gs®0 (®dowo
4300) 5 20 511 | 83.81 16.19
121 8Gogo (@330 | 20 534 [81.18 |18.82
9390)

LOOMEMME, M530LRsWO 3B0IMZ560 8553900l MOMEIbMDdS MOFOL
5353900l 9903 o0BsMIEs s 51939 FM0dsdd Ms30LbvBso 3B0TM3s60
9553900l 9905090 Mmdsd, Grog 9dmfizgmeos 3bodmgzsbo dmEmogdols dg-
95009690 3b0dMm3560 8553900l 530L¥IBE0 Loboo QoEIlZEP00 3OM©]-

Gdo

3.5 5306m8g53900L 565¢roBo

5806M3553900L  0©Y6GH0RB035305 BIGHIM®S M EG5To0WIR9IEHIOO
(HB930L) LobyMo  JOHMIsGMaMsx0mqdol UPLC-PDA, MS 090mm©o» -

(Waters, UPLC Acquity, QDa Detectore). 5960005 obogmas© 259myqbgdwgen
0d65 JOmds@maconomwo B39gdo Acquity UPLC BEN CI18, 1.7m, qsdblbgwro
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LbobBgds: 0,3 % 3056339035  (godblbgero A) ®s s39@™bo@Mowo
(309bLbgero B). 3650096 0-253bLbgero B: 0 - 20 foo, 5-16%; 20-28 oo, 16-40%;
28-32 {joo, 40-47%; 32-36 (oo, 70-99%; 36-45 (o, 99% o 45-46 o, 99-5%.
06599906905 10 pL. J6mBs@my®msx5306090sdg 603mdgdo ©s garggb@gdo
0830 EHM9ds 0,45 pm gmOJdoL Bow GH®Jo.
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BobsBo 53. 5906m3z93900L 899(339¢mds - L 3MBEMMEM b Fmls FMo@o
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BobsBo 54. 5906MT153900L 399(339¢0MdS - M3RE0s60 bdFmls IMs@EHo
0580560 Gdowo yzgeols Ihsdo
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300000

200000

Intensity

100000-

O_n I&I

i+ S
200 4.00 6.00 8.00
Minutes

BobsBo 56. 506m3z93900L 89033390mds - 0583¢r0560 FogsMo g3geol 8Msdo
9mb5399900056 250mIobscg LRBL, M yzgws 3MMEwYdEHTdo 6 dm-

0d9065 530b6M35553900 3530LYBIE0 Lobom, FsMsd JOMAsEHMAMobg Tglo-
dE9d9w0s ©300sbMmm WsdBHMmbBol bsgMmo bs@G®momdmsb s dzoMgmgbo
303900 58060553900l b59gMHgd0Ls. 35650l Loboo gliadwgdgwos 00g3sL,
60 99BHoboo  moxwol 259m J0dEobs®gmds 3MMm(39L9d0, OMIWYdTs3
2980-0§309L 5306m3:5539d0L F935380690ds.

3.6. 39bmm®o boghmgdol 33¢r930

X91M0  gobmemmemo  Bsghmgdol  gsblsBmzMs  L3gdEBHMMBMEMIYGHOIMS©
53m0b-B030meE gl IgmMmEOoo.

3Mob - Bogme@gl 3900Mm©o BoMmmMmE 499moygbgds d;39656MH gm0
Do6r-0mdmodols 153390L5 Qo 00MEOMYO)© 608939030
1396Mqd0L/3Mmeoxgbmegdol 89933390 ™d0l  ©slsygbs.  dgomdo
3990y9b90mo M95396@¢0 99033938 BMLRM-0meodgbols (HsPMo120« ) o
RLBM-300xM53oL (HsPW12040) 955350 30003¢09dugdl. s0bodbwmaro 9553900
AN 39M90mbo  MOD0gH™MJIgdgb  BbmH  bsgHmgdomsb, ol
090925053 900005 WMOHX0 TJBIO0WMdS. BIOMs 063 9bLogMds 0BMIGdS
139G ™IYGHOMEs© 690-710 63-by.
X59996M0 39bmmMMHo 65900l ©slisygbs 350 93¢ Lszzargg bLbsrgdls
©5935¢5 750 93¢ 20% Na2CO3 o 150 93¢ 3me00b-Bozme@gl Mgogqbdo.
Lobxgd0 IMMO3Ls Bo0b3MBds30M© MYMAMLESGHIo 37°C-Bg Lodbgergdo, 30
Dm0l 2968530 Md580. 0631905300L 2oLzl d9dymd Lobxgdo goobmds 660
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63-%g L39dAHOMBMEMIYEHODY Lo3MBEHOME® blbsGol dodsero (BobsBo 57).

1.4

y=9.6141x+0.0123
R?=0.9989
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3303200 d5h3969d9w0
s=]
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e
]

]

0 0.05 0.1 0.15

3mbzabE®agos 83/

BobaBo 57. %5360 3meoxggbmegdol bEsbsmEobogos momhmbobby

(b5 35¢P0B¥GM FH™MO)
3b®oo 36. X5960 300RgbeMmemgdol 89033900 ™MD
360 9dEo X99600 39bmEHo bsgMmgdols
3993390 ™dy, 3y/1000¢w

doffmbo 20

dofimbo moxwol sbsds@oo 60

4390l 050 (0ogwol 50

565353 0m)

boFm 60

b3l 9050 (00553000l BsToEH0m) 60

9mb5399900056 godmdobstg LBIBL, MM y39ws 3OMEJEdo MmIgen-
do 0Yym 5353900 B0, 890986935 39bmmMHo Boghmgdols do@gds,
o3 0930LMO35Q0  MY03E0s.  FgEHobowo  IxwolL  asdm  XsFMMO
13960 659MH0gd0L MH5MEYbMdS B MO0 BsdxGH A0BIMD..
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3.7. 85{j360b 56&0mgdloIbEHMMO sdEHogmds

3630mJb0IBEHWMOO 5JFH03MdOL FobLEB3GMS (2.2-0xgbowr-1-303M 0
30065D0E0ol  LEOOWMMHO MoEO3swol  5dmygbgdom) DPPH dgommooom.
doM0MII® 45dM0Ygbgds o030 dgdsboBdom dodobstg Mgsgizogdo,
139308303996, FIRIOOW  (5EOZOWLs @S  BGH0MJLOBGHMMO  sJEH03MdOL
9dmbg 9duBH®ogdBL m0ob, Loss 139dBHOMBMEHMIGGHOIs© 0LIBOZMYdS
blbsmol  ™m33H03MMo  1od33M030L  (335¢GdIEMBS S bgds,  OHMYMO
3M6309@ Mo 6030m09Mg00L, 51939 b59MMIOOL X 9FMMO bEHOMJLOIBEHWMGOO
59BH03md0l Jgx3oU9ds.

IOD-9OD0 FoOMNMO 25303990 Yro dgomo DPPH msgobvygsero
50350l 30MMH0TGEHM055,  M5035¢0l  50%-0 0b30doMgdom. 00
398009g4qgbgds, MHmamO3 Lbbgoolbgs 659gHMoL mMegolvgsmo Mo035¢gdols
993330l 1b5MI0sbMdOL L gbo, dBY3g L3390  3OMYIEBHIOLS o
£3969030 56E0MJLOIBEMOO 59EH0Z3MBOL golisbmds.

DPPH - (C18HI12N506 M=394,33) {o6mdmoaqbl  LEHodogrme

0530L99935¢0 50035l F5gdlodsErMo dmsbomddoom 515 - 517 63 -bg, G™IEoL

99056m0560  9duBHGodGHoL 9HsdmEo 00LEBIMO FIRINOWMDdS  SMEYHIbOL
9)©03°® 030> QOS> Y30MWIRY.

3630mJboBEHMOO 5dGH03MdOL - MOEOI>MHO JgdmF30L 59dEH03MmdOL
5L PIBI® LHBIETOBM 9JuBHMOJGHOL 1 de-b 39935E 9000 3 de-o DPPH- ol
30O G056 blbs®L (0,1 mM DPPH - 0,004 2/1000¢» gooeolb b3oM@do) s 30
Pmool 99089y 39bgbom Ls3zzargzo 6odmdol ™m3IGHozmMo 1od3z3emo30l
139dBHOMBMEHMIGBHOMEO  2obLEBOZMSL 515 63-Bg. Lo3MbGHOME™  BLbsO
Po6m8mo96l DPPH-0l blibsto, beerm i3mbls 96% gomogools L3o6@o.

3630mJboBEHMOO 5dEH03Mds BEBOBOW MO MO30LBIWO MOPOI>Ol
(DPPH) 50%-0560 06300069300 358m0m3egds 9000930 BT )eom:

1)In % = AC — AS/AC*100,
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Los3 In %-0.1 mM DPPH - ol 06300069055 (40-60 % g3s6ergddo); AC — 0.1
mM DPPH- ol U306 E0s60 blbos®ol sdbm®mdi0s, bmerm AS - Lssbserobm
9JbEH®odBHob s 0.1 mM DPPH- ol U3o®@&osbo blbserol  sdbmMdEos.
Wdmom©  30mEd@olb  50%-s6o0  0b30doMgdol  Fgloedergdermdol
3996256089051 35bb0m 99090 BMEOIMWO:

2) C = m/V*F*50%/In%,

Looi C 9®ol 60odwmdol 8y, GMIgwoi obgbls 0.1 mM DPPH - ob 50%
06300069d5l; m — 5©gdwo 60dmdol dsbs JoEr0y™s3gddo; V- Losboserobm
9909 EoL dmEmemds (ew); F- 356%53900L gog@m®o; In %-0.1 mM DPPH-
ol 063000690 (40-60% 36 9dd0); 50 % - LosbsMOTM 0630000 ds.

3b®oo 37. 955360l 963 0mdLosbEm®o dsboliosmgdgeo

DPPH
50035¢0b
Absorbtion of
Absorbtion of sample 50%
60330l slisbgargds DPPH radical
(517 nm) 0b30doMqgds
(517 nm)
dp 603dm3obs
dogm
fgerosbo gdu@®sgdo
doffmbo 0,68931 1,0205 256,78
dofimbo + 7% mogwo 0,64333 1,0205 225,47
dofimbo + 10% mogeo 0,60424 1,0205 204,30
25% go9bmerosbo gduEH™ed@o
dofimbo 0,64899 1,0205 228,91
dsfimbo + 7% moxgwo 0,59751 1,0205 201,05
dsfmbo + 10% msxeo 0,53657 1,0205 175,73

95(360L 6083900l 9B 0BOLIMZOL FMBEABIIOOI®E JJuBMSRgbEGI©
3990myg9gbgdmeo 0dbs fiyseo (5p 15 dww-80) s LB3oOGHo (5 @ 15 dw-do).
3wll03MMo &94bmemao0m 53Ds©YdMwo dsfhmbo Bozengdo
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3630MmJLoIBEHWMOO 5dBH03Md0m 25dMm0MmBg3, 257 3 doficmbl dgwderos 0,1 mM

DPPH-0l 50%-0560 063080690s. 35{jcmbdo mox3¢mols sds@gds 5dgroggdls

360 EHoL 36GH0MJLOoIBEGHWMOO 59EH03MdL, MoREol dg@o 3mbEgbEGMsE0s
36MHM3MMO 30 BOHEOL (225 s 204 dgy Fgbodsdolo). bLyobEHgMglm dgwgao

8030090 60330l L3oMEH0m 9JuEG®J300LIL, SBEHOMJLOIBEHMEMO 5dGH03MdOL

95639690900 10-15 %-00 250BsMs (35Hmb0-229 Tg; dsHmbo + 7% moxwrom

201 9g; 9sfimbo + 10% oo 175dg.). L3oMEGH0 gJuBHOsjgos sb9blL

B0MEMYPOMSQ 9JBH0MMO bsgH»MGdOL  A5TMBMIZ30LGBGIL, o Fowgdew

3900929000 250m0lsbs.

3gb®oo 38. bsFml, 0080560 bsFml , 15530560 HBdOEO yz9eol s MsxBEsbo

053560 y39e0ol s6GH0MJBoEsbEHNMMO 33eg30L 9sB39690¢gd0

3b6E0mJLoI6E)
Lo SOLMMdE0
‘gol?d B0b%ag | bodgdol | DPSH MO0 5dHOgmds
60dmdols dsbo, 900l SBLMMd3 DPPH - 50%
Sbobgengds O °d@ym | oo (517 030035
RoBDII S ob(517 | 0B30dodgdy By
dw © nm) nm) 60dmdoom
4 boFm 5,00 |15 1 0,47114 | 1,02238 309,12
5  o0ogwosbo
5,00 |15 1 0,4571 1,02238 301,44
boFm
6  »xEosbo
5,00 |15 2 0,52155 | 1,02238 212,55
MBOO Y39@o
7 0xw0sbo
5,00 |15 2 0,53111 1,02238 292,51
953560 Y390

»Jdob 3O-MIE900L 33¢g30LsmM30L Fomo gJuBHMdEos dmzsbobgm 35 %-

0560 L3oMFGHom. 0583@oL  ©sd5GH0s 5oz 09bgdcog0s  BMHOL

3630mJboBEHWG 59EGH03MmdSL.
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3b®oo 39. bsFmls 3MsGHOL, MsBE0sbo bogmls FMsEOol , MsxEosbo MdOEO yzgwols
FO53B0L 5 05830560 3300 g3geol M5Ol BEH0MJLoBEMMo

33930l 3oB39bgdengdo
odbrog | 008 sBlmedg | 2POPIIobO
Hob 9%0b 60dmdols os DPPH G0 5ddH0gmds
608(3801) %bdc‘)("} bbb(")({')BG DPPH B 50%
Sbabaeonps | 208 (8060 | C L (517 | oo
QOB @MY, ’ ol (517 | 0b30d0OIRs T
A nm) nm) 60dmdoom
9 36s@0(boFm) 1,00 1 2 0,47828 1,02238 469,76
1 99200 1100 | 1 2 044885 | 1,02238 | 44565
(005830560 byFm)
11 9530
(5830560 1,00 |1 2 051705 | 1,02238 | 337,20
©B0wo Y39e0)
12
Bs@0(msgwosbo | 1,00 |1 2 054587 | 1,02238 | 35759
959960 Y439¢0)

o3 999b9ds  3OHMmMIBH0sb Bomgdmer TMoGHIOL, TFbobmbgdmEos 0039
396mbBMA0gMHds, MBIl ©sFsEJO0E  TMSEHOL  bEHOMJLOIBEHWMGOO
543H03M05 0BM©Ids.

3.8.30M005¢0 Lgblim®mvyeo Tsbsliosmgdengdo:

05830sbo  3sfimbo - Fogdmwo 3OmEddo Homdmoygbl Hdgdo
5353 9O 583oLsRL Boeqd  BshmblL, bgwmzgbmMo  sbsdsdol
396989, 256Lbgs3900m dMJo TmyzomewmE dgRIMHOWo. T9YLIOIP
Asbsl, LEsmo B0 MBGOM0S, LELOAMZbM SOMTsEHOMS s LoEIdMMO.
B90mo  50bodbmwo Mool  3MMm396@GMmo  Momgbmds  gq0m3bgdom
3960MBg3s5  IbBMEME LBOEGHIDdMMO, MOREIOLs s F5)H3bol ggdm 0aMAbMDdS
05650650.

05830560 bsFm, DY MWwo  855329M-053039M0  Fg0OMOOm,
Do68m59bl dmysgzolbmdm dmyzomowm 89wggdwen sbsl, LyMsmo FMmsdo
956M35M0MmbYdIM0s, Bol0sdM3bM OMTsBH0MS S BOEIOMMO. MOIREIOBS
boFmb 299m 03GABMdS 356506 5.

39639393900 39MPOM M9R0s60 bsFm [omdmoygbl gMmy3s-
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M350 ImYyz3005m 3b0d0sb oL, Lolosdmzbm sGMsEGoms s 398m3bwGm0o
doboliosmgdargdom.

05830560 MHd0wo Y390 Homdmoygbli dmysgzolg®m dmzsmolgMHm
0900909999 doLsl, LYIMHSMO FOSTo FoMTIMOEMLYOIM0S, LBOL0IMZBM SOIMTs-
Goms @S LOB3OMMO.  0aMIbMOS  MoBwol  ALPRJo  IOMTsBHO O
439@0Bom30L obolosmMYdJo 29dM.

05830560 353900 4390l Homdmoagbl Imys30LBOHM-0m350mEOLGBOH™
090909999 3oL, LYIMHSMO FOSTo FoMTIMOEMLYOIM0S, LOL0IMZBM sSOIMTs-
Ao S LOE3IOMMO. 9HMT6JNMB FgbbTGdME0s PoREEOL ALdYJo s
439@0lom30L oboLOsMYdJ0o 29dM.

05835060 MG - mMH03g 350M056@E0, MHMamO3 boFmlogsb domqdveo
51939 892960 O MO0 Y439wrol ITDBYOOLLL FoWgdLIEo, Homdmoygbls
005 3myzomom  (8mdfzsbm guxg®om) 2503306035¢0g Lombgl, MoxgEoL
Lob0sdM3b6M SBIMTSGHOMS S IMBGH3IOM 49IM0, Y935 3MMPIJEHJdOLIMZOL
535bsL0sMYGOJO O MREOL gdm 0MABMDS M9bIOM.

3.9.95(13600056 358mymzowo dsgd@gMogdol 3HhmEgsbMo sg@Eogmds

30WEOBNBOYMHO  JgDMEO  INEOFOFOOIINIWO  JILROBIBOLOO
390000 d5d3H9M0gdol  3OMAGHIMEOBNMHO  5dBH03MmIOL  4obLEBE3GL
396bMmOE0gs  39Hg0bol godmygbgdom, gl dgomEo LsFLsEgdSL 0dEg3s
3960LsB3OML 36OMEJME0HBMOO 54 BH03™dd Lbgoolibgos &o3ob
d0MEWMYPOIMS© 5dBH0ME b59MHmM90d0. 8900m©OL 363560 3MOBE030s 53560
Bo3m0dgMobEal  LYPLEMGHO  OMIGED3 00mddgEgdL  dog@gMoMwo
19M396@0. 399060, MOl FMs3500 (30, SMHOL Bo3MMIMEY3MS, MMIJEOE3
99003995 393H0M0 339000 (CO—NH) 5353806909000 5d0bM3:553900L5b.
36OMGIME0DMO 390Gl Fgufigzm Mbsto AobwoBmb dmEgdmwo EHodol
09900 @5 90300Mmm 303933000  ©0393GH0Yd0 96 530bMBs53900.
53069 §o63Mgdbowo 3OMEIMEoHYOHO (250F30035¢0g) Bmbs 139MIbEHwo
5930300l ©5FoEILEHMMYIIW0S.

39-oxYbomemo  dgommom F9gdmfjds 35)3606  edmymaowo
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0543960900l 3OHMGHIMWODNOO  5dEH03Mds. 5FoLM30L LYIOLEBHMOGHOI® 5©0YIVIE
0g65 1 % 35%g0b0, 50bodbmmo Lmdl@ms@o Bsdmmwodgmobs 1 % sa56MHmbol
3930 (39GH®0oL Bobxbgdd0). ol 2599stgdols d9damd sdmFGow ogbs
MME9g00 ©053gBHMom 5 30 s dg@sboe 0dbs 20 93 Lozgergzo blbsGgdo.
39-00b 5obxbgd0 72 Lssmob 256d53cmdsdo Ls0b3MdIE0M© dmmoglis 37°C-
B9[54]

bmeomo 17. g9e-ogwyborydo 8gommoom 3s{360@sb gsdmygmaomo dsgddghogdols
360mEgoBM0 5JBH03mdoL gsblsBOgMS

1. 3mbGEmeo (PBS) o0sdg@®o -183

2. 3593H9M09d0L blbsto (2003c) osdg@ o -1190
3. 05d3H9M0gd0L blbs®o (2003¢0) osdgEH Mo -1200
4. 35939M09d0L blbsto (2003¢») 0sdgE®o -1280

MmO 3 BYOs®0ID LBIBL o[mbdo sMLGdME HBYT:935 dogd@EHgMogdl
5930 2odmbobo 3OHME Mo BgMIYDEHIE0 5gEH03Mds.
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5153365

1. 89090539005 BOE0s© SbBseo domds MJol 3MHMYdEHgool 9gdbm-
©M05d0;

2. 30613905 gobbMmOE0gs MIOL 3MMEYJBHIdT0 MOBREIOL, MMAMEO S 90>~
960 0636090096@0L, ©8s3Hgds Mm@ Gdgdo dg@sbom, Mol J909y53
396bm® 309 s 360HMm©OMJBHYO0L sTDoYdS;

3. 990053005 3H9dbowmaom®mo 0908900, GH9gdbmermaom®o denmz-Lidgdgdo,
Lo-Fo®dmm gdbmermyos-1dgdgdo 89990 3MMEvYdEHdoLsm30L: Moxw0sbo
95-mb0o, 0583¢0560 boFm 05936-0530360 FgNMEOM, M9RB0sbo boFm
05936-05F03MM0  ©5 296351393900 FgIMPOm, MOB0sbo  MHBOEO
4390, QB0 IJMMOIPO 253bIGI0D MBSO FsRSMO Y390 S OG-
0560 M5-EH0LoRob 2535300 gdgeo Lalidgwro;

4. ®dol Ho0ImgdoLsmzol 899493539005 1bsMPIbm o3 dsggdolomgols
3boeo 39dbmermyogdo;

4. 99LFs3wo 0465 d0MdMEo 3MMEYJEHIO0L JozOMIOMEMYOMEMmO d9ds-
39600Mds;

5. 99LPogwowos dowgdmwo 3MMYIEHd0L doMomoso  Bogmogmgdgdol
390500

0396 Mds. Fo0 ImEOL 590bMBs53900L, 3b0dm3zs60 553990, Bobdo®mfygdol,
53960 ®0 Bsgm9d0L, 56EH0MmJLoIBEHIO M30L909dBg, BIMTIBE™ME SFo-
3Md5Hg s JoMH0mMs©0 d0bgMsMEMmO 60300096 9dGBOL MOMEIbMD;

6. ©5PI6005 MREIOL 56EH0MJLOIBEIOHO M30L9d9d0L 493e9gbs MAol

360 MYd3H90DYg 39BM©oEo d9bsbogzol 3sgdom;

7. d00gdMos  Lsgdmzbm  FobsLOIMYPIWGDO  IBIIBLYdMO
30RO,

HMI9goE XobLOPO bosEMEsw Mo 1533900 3OM©MIE0 046905 yzgws SBs3oL
5Q590560BsM30U.
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