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9396969 LGgg0s.
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50960039 0bogmms 36Mmd0o Gmdol awgsmsbol gbsbyg: Ca-ajhee, Caa-a yupl, Caa-
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»(H300o 8396509" ©d EEIIPY 39dm0ygghgds GHOsOEOME 15339080 1339 1500 Fawr by
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m62560HdoLomNz0lL Bolis®ygderm Bb3s d0MEMYOMEMms® 5J@0H bsgMml. Lsdfimbosdma,
LodoMM39emdo  JOMHOMOPO 236 Jds Lbgoalbgs Lobol bgwmgbm®mo sdsEIdMdgo
5 1AHY300 FoLOMEOE SO 25FM0Ygbgds, MoYBsE ol bs3wdsE ML (36MdOEO s
09056900  d30005, MMIMOE  MEbmgmob  033mMEGH0MGOMmo  3OMEYJGO
(3063969639336 Ggstmgdom).

Lodom3gml 53MHM-93MmWMHOME0 3060HMdYOOLOMZ0L G305 3905 TJIOIPO
93965695, 3olo 3060390 b3M253900 XM 300093 39-20 Lym3960L 80-056 Hergddo gohbs.
330930 30BsbL (oMdmaagbls 1i3305L sbogo x0dol Mglerosb doMgdwero di3gbscol,
00MWMA0M5© 5dBH0MMO BsgmHmgdol godmygmas s dglfogers, 8;396960L FmomEols
JodomMo  5bowobo,  BOI-496300000900L  yzgms  9BHe3bg.  IMbogzEol  s0gdol
3300560 396000L ©IYIB, BMOEOL FOMOOLS s 25053853900l 306HMBIOOL
090193053905, dOMEMPOVMS©  5JBHOIM0  Bogmmgdols Fodlodowr o  dgbs®RMbadom.
00M5gdBHoMOm0, 3969060030, VW 35EXMOOMWO  ©TSBIOMIJOL  [ommgdols
A9J6mmyools 899853905, 360935050l JodoMo  Fgagbomdols Igbfogws o
dogdmo 9993900l dobg300 o3 dsgzgdol s dolgeob  dowgdmeo

59533039000 339008 30HMYJBHJOOL [o®mdmgdol &gdbmemyools LOHYIYMs
A99bmmaomcmo 6g509900L dgMBg3s. 1EHJ300L sbowo x0dol MglergdoLsasb dzoMg

L3I0 3BE(30900L 35396905 (36MdOEO saM™fgligdom).

dogbogbrmemo  Losberg - Lodo®omggermdo  30639ws  dgbfegeoe  odbs
0b@GHMMO 3060900 BEH9305L Y3bMdO X0dgdOL BMMEGdOL dBoMIIEBH0OO BogMmgdols
30LMdM030 O MoMmEYbmdM030 9993339 mds HPLC-UV, RI, Conductometry s UPLC-
PDA, MS 08900m@©q00L 359mygbgdom, 369356M5@GH0Mwo s sbserobumemo  bgg@gdol,
Ub3oolb3s LEMBIBEHOL S Fodblbgewrols gdgzgmdom, 1939 Lbgs M9bsFgEMM™MZg BoDO M-
J0d0wm0 d90nmEadolL 25dmyqbgdom odmymzoEo s 0IY6EHOROE0MGdIMWwo 0dbs 27
Boghomo s BoBods om0 09IbGH0RB035300. ©IYRODEs om0 MoMmYbMmdMH030
3993390 mds.  bbgoolbgs dgom@gdol, doom dmeol 396  3OoGozmwo  (bg3olL



R0 YOH0 gJuBMIJ3ool 2sdmyqbgdom, Jomgdmwo 0dbs bLbgoalbgs bLo@3dml ddmby
3619356153900 5 8994905305 LoTMIBAsMYOEM 35dEgEHOL FomBmMmgdol Bgdbmermos.

6586mBol 3Mogd@ozmero 960836gemds - F993o39d9e0s  Lbgssbbgs LoG3dmb o
dOMEMA0)MHO 59GHoOMdOL dJmby, Q935N IS MMHOIENO, 93965090
5985330090l Fomdmgdol 9gdbmemaos, oygbowos 33gbstgmwo bgowgmeols
Q5 3oLO6 FoMdMmgdIemo 36M935M5@0L Jodor)Mo dgagboemds. dgbfagerow 0dbs Lv3ge
360303790 (1569308 B0 gJuB®sdEHol do0gdol s FOMdoL Jgbodwgdermdgdo,
169303565 LEIOMOOL 258tggbgdoLsls IIMBOL 3brema0M©O 356599EMmYd0. JoLYdNIE
0d6s 100-x96M, 200-x9gM, 300-x9g6H (9.5. 0960 BEJ305) BH300w0, 30MY LoJoOHMBss
369356053900 5 33000 3odYEHJd0. 300 Jodomo Fgagboemds dglfogwrowos
HPLC and UPLC 8900m@9d00m bbgsslibgs 9@ 9d@m®mob gs8myqbgdoo.

330g30L Md0gE0, BsLogrs s 90MEO3Is: 33¢g30L MBOYIEL oMoy qbl olisgargom
Logdo®mzgemdo 0bGHOMY306090wo BEgg0sL (Stevia rebaudiana Bertoni) bgsolibgs
53m©dol 939650900 Bmmgdo, Jobo gowsdvds39d0m HoMImMgdIEo 3M935653HJO0
A90w9Bgd0. LBHI305L (Stevia rebaudiana Bertoni) UBsddmdeom LosdbOgom 53900300
(56296@0b5, dM0305, dMIBOWOS, 3560152350). LEHIJ300L b Lobgmds JoMmzgws 1899
Dol 50hgMs dm@Hbozmlids dgMHGH™b0d. BEGgz0s 8093936905 MMYY3530M356M
(Asteracea ) mxobU.

2013-2014 §egdol md@m®sbE Mol bogobdsbsmegdem 3MHMyMmsdolb acMsbEo DO/124/6-
470/13 gs6qddo 89dgboo 0dbs 25:30egd0om Mbzdmbogerosbo @y o M3gbmwo
303mHB09gdoL Jo@sro 999339 mdol dJmbyg bbgsalibgs x0dolb d3gbstgms mglicrgdo
(3 ™bgmol, 356523500, 3965000LS S Bbgs AFoMTMYdGIOLSQb).

1."Paraguay, motherland of Stevia"

2.3000 STEVIA REBAUDIANA SEEDS - Sweet Leaf seeds HIGH QUALITY High germination
3.>600mg DARK STEVIA SEEDS + FREE DRY LEAVES SAMPLE! SWEET LEAF KAHEE (Polish)
4.1500 ORGANIC NON GMO STEVIA REBAUDIANA SEEDS - Sweet Leaf High germination.
(Stevia Rebaudiana Bertoni, Extremely sweet herb from Paraguay)

5.1000 STEVIA REBAUDIANA SEEDS - Sweet Leaf High germination

6.Stevia Rebaudiana Seeds * 1g ( 2000 Seeds ) * Stevia * Sweet Leaf * Sugar Herb * Flower * Garden

7.Honey Stevia (Stevia Rebaudiana) Herbal Plant! 10seeds *Natural Sweetener (Singapore)
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69639g00b g09my356s Imbs Mmglicrom (06GHMMPOE30MY0ME0 X0dgd0) S GHMIVOGEOVIXO
535¢3d900L Igmmom (696900l MHgy39@Ee® s dmdsz35¢do Lofo®dmm MomEgbmdols
9ol 9ds).

LO 1. BEG930L LBEHObIM GO B3O
UGH9309L  BgEEgMEEOl  5Mgds, Fgbsbgzs s Fosmo TFgdamddo  Tgufogers Bo@oMs

3939353008 Bbgoalbgs 3gMHom@do, 39Mdm© 3939393008 2 ™30560, 6 ™30560
43530¢md0L (33965608 BOHLOYYMdOL) 3gMomedo. dglfsgzwrowos by greol
dOMd0L bbgoalbgs gdbmemyom®mo G9:08900 3500 Mol dbgdcm030 s bgewrmzbr®o
3600 360390900 (396906G030, 3639300, 30Fd0bOMYIMO s Bb3Zs). 9Oy
Rmol bgemgbm® 300md9ddo IOHMdOL Fglodwgdemdgdo s M3GH0I0BoMmHdIMWwOo
096905 9OM00L 3H9d39MsG s s bobyMmAww0gmds, Mog 4odmMoibagl bGgzosl byowo
BOOEOoL  IOMO0LLL 33000 OGIN396Wo  AE03MHBOPIOIOL IO
39M54db6900.

3393050300 2530g9gbgdEo 0gbs d99ga0 BoBOIM-JodomMo dgommogdo:
1. 30m@Mma0M5© 5JGH0MO0 BogMmgdol 3M935653Hgool domgds Lw3gM3MEH03w9Io
{ib930L gwon®o gduHGsggooo.
2. 0600305 MH0 BogMHmgdol J0wgds 36M935M5GE0 JOHMA>EBHMYMIBOMIO0m.



3. 33000 ©OGYM396wo 4e03mBoEIdOL 00g6EH0R035300 FoOEgRBgIBHMMO ©
MEGOS 505989 AHIO0 BLombmo JOHMmIo@macogomgdol HPLC-UV, RI, UPLC-
PDA, MS 9gomom.

4. 139bMWYE bsgMNMS 250MYmxBs S 0©IbEHOR0I30s dmzsbobge  HPLC-UV, RI,
UPLC-PDA, MS 9900m@o00.

5. ©@039M336mwo  203mHB0oIdIOL ©d BIBMWMOO  bsgBMNdOL  MoMm©bmdMH030
dgbfogers HPLC-UV, RI, UPLC-PDA, MS 46:m0s@my®sg300l 90mm@om.

6. 39500006930l M30LMOMO30 s MMEYBMdIM0Z30 oblsbwzMs HPLC—Conductyvity
methods.

7. 5630mJbobEHWOO 5JE03Mmd0L F5BLEBMZMS (2.2-o0xgbo-1-303G 0

8. 00M5D0EOLLEHIOOIMHOMI03ool 45dmygbgdom) DPPH dgommoo.

9. gwsgMmbmoEIdoL MomYbMdGM0Z0 A5BLEBOZMIL39EOSGOO dgmmeom (AICIs-ob
9543030, O©D0bDY gowssbysm0dgdom).

10. LogGorm 1396Mm9d0l 50 9bmdol 3obLBO3E RM0b-
LbomdoswEgmldgommoom (Folin-Ciocalteu) (25000l 955359 2500056990:089000,);

11. Hgeobs s FdM9o 6030090930l 2obLsDBPIMIMIRMSJEHOMIYEHMYIO FGNMEO.

12. 5d60o@0 3033¢ggbol obloBgms s06M-JMmds@myMonomwo (GC)dgommpon (GC
Thermo).

15319050l 53MMBS30s - 3330l F99ag00 SLabyaros 3 Lsdgboghm LbGs@osls s 5

L59OMSTMOHOLM LsFg3b0gMMm 3060839696300l Foloegddo.

©oLYOGHOE00L AMEMEMds S BGHMWIGHMOS - ©oLYIOEGHEG0s F9agds 118 BsdgFo

339600Ls26, MJBHMOOL 5350098009M0 bsGolbol ImMLodmggdws© HoMmdmoygbowo

oLIOEE00L  onm®dqdol 0blEMmWJ300l dobgzgom s IMOEI3L LsGHOGHWWM ©
bgdmfig®gool  339M9dL, M9HBowdgl JoOmmer s 0byeole gbsbyg, Jobss®UL,

LML 96, bOHogdol Bmlibsl 15, aMoxozl 2, UJgdgdl 4, @sdmygbgdyero

@OoEIOGHMMOL blbol - 154 9O gMel s LEoWLE®MIE30Mm oboErgdl sbsdmo 1.

doMomo0  GgJuBHol 993 agbermdsdos: dguogseo, WoGIMEIOHMEro dodmbowrgs,

09092900L  @oblxs,  9Ju3gM0dgbEG Mo  bsflowwo,  ©ol33bs,  godmygbgd Mo

@0 EIOSGHMOOL BsdMmbsm35¢0 5 IBIODO.



WOoGIMGOHYo  dodmboengs - b5dOMAoL 30039 Mogdo Jobboaos d39bstg

139305, dobo BoMsgBHoMEMmO bsghHm9gdo, 3000 ©OEIN3gbMoEMEO FEo3MmDBOEIdO,
3396mOH0 BogMmgdols 930 39wgds 339bsM9ggddo, 3500 BOBOMEMAOMMO 5JEH03Mds

@5 obogargm  Lododmggermdo  0b@GHMmM©M30609dwo  BEgz0oL  BmOTGdOL
00MWMAONMHO  EIBOLOIMYBS. OLYOESEOL B sberogl  g99mygbgd o
0@ IOSGHMOOL Los.

0530 1. bhg305b (9280¢m0 0939690 8030000900l 350mymaps s
o0@9IbH0R035305

bAHG309L  BH3Boo  OEIM3IP/Mo A0 3MHBOEIGOOL 3o0mygmgols s
00096&083035300B5030L 259mYy9bqdeo 0dbs 99dgao bdqds:
L39309L bgEo Zmommeo

BMOEOL A5IOMS
9JbG®5g305 bLegbergEHOL 53565E30 (JerMOMBMGTI0)
99bG®5g305 bLergbergBHoL s35GMoEd0 (5:39GH™bo)
99bGH®5g300 begbergBHoL 535M5@T0 (Agmebmero)
ROOJ305MS BOBHMSE0S S 3mb396GMOMYOS
53M5J300b0Mgds C 18 356HGHM0X 000 s 360935M5@wo b3gEHom

HPLC-UV, RI, UPLC-PDA, MS s6s¢eoo%o

1.1. bEggome yeozmbogdol HPLC-UV, IR, UPLC-PDA, MS 565¢v0%0

Bog®momgdols QOYMRBOL 35(om3Mmgdom oo 9939360 LombMo
JOMA5GHMPM553060930L  IGNMEOM, MJEHMH00LBIOH0, MRMOGMIYGGHOMEo 0bogdulol

©9399BH0Mgd0l  39939mdom, bmErm  0©IbEH0RB035300LSMZ0L  4odmygbgdmwo  0dbs
1AM 9839JGMIO0 LoMbMOHO JOHMIsEHMAMsR0Mmqds (UPLC) sl (MS) s 3o (PDA)

©939JA™OM0. 60300gMHdsms  0IBGH0B0ZOE05L  39bgbom  LEHIBIMEo
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Boghmgdol  asdmygbgdom s  bogmogmgdsms  dosbol  https://metlin.scripps.edu
5306350 35BoL  godmygbgdom, sb9g39  M9396B0MGIMO WO EIMOEMMO
299m 3999000 dmbo3nd9gdols 990 gdoom.

domoo {16930l LobmEo JOHMmIsGmyMsxzomgds (HPLC)- Waters (UV/Visible Detector
2489, Binary HPLC Pump 1525) J6Hm8s@¢maMogomeo b3gdo Symmetry C18, 3,5 pm 4,6 x
75 89, 093993060905 210 63-Bg, o9bLbgEms LolEGHYgd0: BgMbmo (5), Hyswo () (4;1),
(Merck; Sigma-Aldrich) bs®md®03 46500096&00. JOmAs@EHmamogomwo bgg@o amide (250
dd 45 99), LggAHOL GYI3YMGHMMs 40°C gemgb@o 80 %-0sbo sEgEH™boGmowo,
©9IOIIH0MY0s IR.

Waters Acuity UPLC-PDA, MS, column BEN HSS (100x2.1 mm 1.7 um). mobile phase 0.1%
Formic acid in DW (A), 0.1% Formic acid in Acetonitrile (B), gradient solvent B gradient elution
from 5% B for 1.5 min to reach 15% B at 4 min, 25% B at 25 to 16 min 65% B and 100% at

18,5-19.0%, 0% B 19.0 to 20 min. Flow 0.3 ml min-, column temp 40°C, MS- scan 40-1200
da, Probe 600°C, Positive 0,8kV, Capillary 1,5kV, CV-40, PDA scan 210-500 nm.
UGHOBPIOGHMO  OGEHIM3969)0 2e03MD0IOOL bd350dMM IOMEO 52900 0dbos
UGHI30mboEOLs o MYBIMEombool  (Sigma-Aldrich)1.0, 2.0 s 3.0 3dp/0¢
306396@®Msgoom  godblbgwo  80%  ACN/fgowo.  0bggdBHocgdmmo  bodmdo
303.1535¢0dMm  ABEOL SLogds©  Fodmyabgdmwo odbs UPLC-MS Lob@qgdol (ESI)
3939990 BsgHmoLsm3z0LfFoMIMgdbowo 3030L BoONMdgdO.

U3H9309L er03MmB0EIOOL Y6 7oB0sbo gJuE®ogd300LsmM30L(SPE): 1.0g odm395390e
BOEgdL, Fobsbfo®  ©s8MmTs390el  ggdol Jgbodsdols  bemduengBHol  s35Mo@do
JOMBMOHTOm, 35993905 JJuEHOJ305 MEEMIBIMZb 535DsbsTo gogbgargdom 15 foo,
9JuAHMoagbBH0 50 dw ACN / fyseo (70:30 BmEmermdom). dowgdmmo 9dud®oddo
0830EGHM90Ms 0,45 nd goe@®do. SPE 3563®0xgd0 893L90eo oym C18 Lem®dgbEHoo.

0530 2. 399500996ecmdols UPLC 9slicoggd@emmol 8gomeoom 33mgas
Bogmmgdol 3300935, 0I6EH0B0ZIE0S @S MIMmPIbMdM030 sbserobo hos@sés UPLC-
PDA-MS 8900m@©ol  450mygbgdom. dgom@o 153995 gdsl 0dgng3s  9MmMOOHMIESQ
BoBo®gl  ©5dgbodg bsghomol  33wg35, Fomo  0©YbGHOR0II300L  Ba®IMbmgds


https://metlin.scripps.edu/

39B0W00m  FoPO0s. R0bYds, OHMYMEE BsgMmMOl  JOHMISEGHMAMIROoWMwo, dB939
1394 GO0 S FoL-L3gJBHEOEMMO Boboliosmgdergdo.

SPE 9900m@©om Bbgssbbgs godblibgeroom domqdyemo 9du@®Mod@gdobimbigb@domgdol
3900099 bgdm©s JOHMISGHMYMIB0MGdS 36093505GH w0 sdobmeo LggBHoo (NH2, 5 um,
250 x 10mm). 51939 JOMIsGHMYMIBOMGIOLOMZ0L A5TMY9bgdIemo 0dbs 3MY35GOEH™ME0
13930(C18, 5 um, 250 x 10mm). 3009390 0gbs BMJ30900 (31 BOSJ30s). SPE 30G:@M0X0
db50YdMs (3Mmb9bE0M©Yds) Yoo (18w) s 3 I ACN/fysewo (90:10). 19¢w
1393050 9JLEGH®SIBHO BHMPIOMES 35OEHMOXT0. B30l eEP03MBOIOO JEOMHPIIMES
20 ACN/fgoewo  (90:10). domgdmewo b6odmdob 38 ¢  0bg9dEHoMgdmosL.C-MS-
PDAULoL¢99580. 3asgmbmom®do ge03mH0©gdols 306OHm@obolsmzgols 309356530l 5
dg oblbgdmes 2 der 2M HCl s 3bgergdmes 90 ° C 40 for-ob 063530 mdsdo. ggzgws
d900bg935d0 J00gdeo LssbseEobm 9duBHMod@o 0530EEHMIdMS 0.45 tmgowG®do.
B59m»9gd0l 009bEGH0R035300LsM30L 3603369 ™M35605 Foo BEMSYTIOBHIE0S S 1939
om0 dsLgdol (33¢00gds (0Mmbms F0To@gdol borxbHg) s Fmsbmgdol dodlodwydgdols
9600369¢™ds UV s69do.

©0}JM396wo 2403mHB0gdol LC-MS-PDA 33109358 Bodwomgds dmag3390tma39bwobs
39000990 6596930l 009gbEGH0R03530s:

bogmogmagds 1 - [M-H + ] - m/z 319,[M-H - ] - m/z 317, godLbo®gds JOmIs@mymsdaty
650096087 50w BY(Lew 3oy  9bsgMHPMIB  F0FsMNYdST0,  Y39gWws  (BH3dOWO
0} 9M396mwo 303mbBoOL 99L505d0LS), METLIN
(https://metlin.scripps.edu)bsg®mgdobdsligdol  dsBol  Tgbodsdobs  (sbstono )

60300096905 1 8gqLodsdgds ogw03mb BEI30MmWl s ol 0BMIGOL -0bmbEHgz0MmEl
(C20H300s3).

1Positive(+) SIR Ch1l 319.21 Da, CV=20, Smoothed by 15 point Mean Filter.
150000

100000

Intensity

50000

o
0.00 2.00 400 600 800 1000 12.00 14.00 16.00 18.00
Minutes

bO. 1 bEggzomeol UPLC-MS L3gd@&o

10


https://metlin.scripps.edu/

60300096905 2-[M-H - ] - m/z 479, godboMgds JOHmIo@Ema®sds®y -[M-H - ] - m/z 479
96Omo. d9393900L MM 12.686 o, dmsbmddols dogjubodmdo UV- 211.9 nm METLIN
Bogmmgdolidsligdol  dsBol  glodsdobs  bogmoghgds 2 Jggbodsdgds  LEgzomeols
3)30mboL (C26H400s).

12.686 Peak 4 - QDa 13: MS Scan 13: QDa Negative(-) Scan (50.0
30000.0 479.34

25000.0-]

20000.0

Intensity

15000.0
10000.0

5000.0

e g L

— 1 \“‘\I“L\‘m‘m‘.‘. — :
200.00 400.00 600.00  800.00 1000.00 1200.00
m/z
bO. 2 LEgg30MmE Je03mboEOl UPLC-MS b3gdEH®o

0.0+

6030009690 3-[M-H - ] - m/z 625, 3ogLo®gds JOMToEHMa®sdsbg -[M-H - ] - m/z 787, 949
9OMO. 893539006 MM 12.686 oo, dmsbmddol dojuodxmdo UV- 212.4 nm. METLIN
6596 900LdsLYdOL  BoBol  Tgbododobo  (sbstmo 1) bogmogmgds 3 dgglodsdgds

1393000l O-3e30HB0EL[M-16](Cs2Hs2014).

11.060 Extracted

nnnnnn
625.36

uuuuuu

oooooo
99999

000000 611.43
626.39

uuuuuu

mz

6. 3. bEHJ30ME O-Aw)3mHBool UPLC-MS L3gd@®o
60300096905 4-[M-H - ] - m/z 641, 3odbo6gds JOHMAoEHMAGsdsbyg -[M-H - ] - m/z 803, 965
90mo. 993539006 O™ 11.591 (o, dmsbmddol dojubodxmdo UV- 212.7 nm. METLIN
659M9gd0LdsLgdol  dsBOL  FgLlodsdobs  (sbsdmo 1) bogmogMgds 4 Tggbodsdgds
LEI30MBd0MBoEL (Ca2Hs0010).

11



Stevioside - 11.591 - QDa 13: MS Scan

641.36

42.30

Apex

L. 4 bBHgz0mEWdombBoOl UPLC-MS b3gd@6o

60300096905 5-[M-H - ] - m/z 787, 3ogbo6gds JOmAo@ma®msds®g -[M-H - ] - m/z 803, 965
90mo. 393539006 O™ 11.867 (o, dmsbmddol dodlbodmdo UV- 212.3 nm. METLIN
B59gMmgdol Fsbigdols dsBol Fglodsdobs (sbstmo 1) bogmoghgds 5 Tgglodsdnds
1930l BHMO-3e3mbBoEL [M-16] (CaeHe2019).

50000.0-ch4 787.38 Da, CV=20, Smoothed fy 15 point Mean Filter.
40000.0- :

30000.0-

Intensity

20000.0-
10000.0-

0.0-
0.00 200 400 6.00 800 1000 12.00 14.00 16.00 18.00
Minutes

L. 5. LEHYZ0ME BHGO-3e3mBoEo UPLC-MS 13gdEH®o

Bogmoggds 6-[M-H-] - m/z 803, gogboMgds JOMmBo@my®msdsty -[M-H - ] - m/z, 935,949,
965 9Mm5 96 (351 39. BMR396EE00L MS2-Ldggyos M/z 787([M-H + -2gic] - ), bogeom
200130%0L  dME9309wgdol d9dymdo hsdmberghom MS3 dggyos m/z 317 303900
(LGH930M0).89353900L MM 10.796 o, dsbmJdols doglodxmdo UV- 212.2 nm. METLIN
6596M9d0LdsLgdol doBOL Tgbodsdols© (IbsOMO 1) 60gm0gMgds 6-I Tggbodsdgds
139300l BHOO-3MBoEL 96w biBgzombol (Stevioside CasHeoO18) ([M-H + ] - m/z
805.4). LG930mBOEOL BMLRGEESE00L Fggas© §o®dmogdbgds ([M-H - ] - m/z 641),
bowae ([M-H + ] - m/z 643). sbggg m/z 803, Gm3dgwrois 390w gd®og Bobl Jermmol ombols
53539000 bgasGHommo (negative) s 3oewowdol ombol @sds@gdom 3mbo@om™o
(positive), 9glododobo Homdmogdbgds ([M-H* +K*] - m/z 841) os ([M-H -CI7] - m/z 839).[M-
H* -3glc] 39L5d530b5@. LEHY30MBOEOLORSE BOMSYIEE GO0l MS2-8ggy0 M/z 639 30305

12



[M-H- -glc+ K], - aqa3mbs ([M-H20]- m/z 162). gl dmbsBemgds m3mdgb@oww®aooas

QLGOI IdS.

120000.0
100000.0

80000.01

Intensity

60000.0

10.

40000.0-

20000.0

0.0
9.60 9.80 1000 1020 10.40 1060 10.80 11.00 11.20 1140 1160 11.80
Minutes

LO. 6. bBgzombool UPLC-MS L3gd@eo

60300096905 7-[M-H - ] - m/z 965 godlotgds JOHmds@macsds®yg -[M-H - | - m/z 803, 1001
90mo. 993539008 O™ 10.798 {0, dosbomddol dsduodmdo UV- 212.2nm. METLIN
B59m 930l s19gdol d5Dol gladsdols bogmogemgds 7 8ggLlsdsdgds BEHg30mEol Ggd M-
309930DoEL 96w Mgdsmomboo A (CuH7002). HgdsmombooA-U (rebaudioside A
([M-H +] - m/z 965), 3623896@&5305 MS2-1idg9ga0om/z 803 3ozos [M-H + -glc], - aeomzmbs
([M-H20]- m/z 162) 6:9d5000mB0©0 A-ULoash. 390amdo g6meadgb@sgoom m/z 641([M-H
+ -2glc] - ), bowm 6gdsmomnboo A awv3mbol  dmeg3mergdol  dgdymdo
Bodmbenghom MS3 s MS4 99905 Miz 479 s m/z 317 3039d0 (bEHgzomeo), [M-H + -
3glc]- s [M-H + -4glc]- ombo 9gbodsdobs. Jarm®ol 0mbol @sde@gdoom bgys@om™o
(negative) s 3oewowdol ombol sdsEgdom 3mbo@om®o (positive), Tglodsdobo
fo®mdmodadbgds ([M-H* +K*] - m/z 1005) s ([M-H+-CI] - m/z 1001).

LEHObIOEHMO MYs9OMDBOEOA-U (Sigma-Aldrich) JOHmdsEma®ogomewo dglfogerol
@OMBSE, JoB-1399GOMYGHODY BoJLoMHEYds MBgbodg 3o30-[M-H*]- m/z 803,-[M-H*]-
m/z 965, -[M-H"]- m/z 1001, slg39 Go@se0o (20 3mem @by 8g@0) dgb@ol d9dmbgggsdo -[M-
H ] - m/z 317 56 [M-H*]* m/z 319.

= 2.000e+005
=2

200.00 i
400.00
S00.00
?{
O

Ine

800.00

1000.00

1200.00
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10.798 Peak 1 - QDa 3: MS Scan 3: QDa Negative(-) Scan (200.00-1200.00)Da, Centrc
34

220000.0

| Ho.. oM
200000.07 gL o
| P o
180000.0- e \/Kf .
160000.0- b RN
Nos
~OH
w

965.47

965.47

140000.0;

120000.0 "
100000.0 &
HO Ay

80000.0

= D\ —
60000.0- o -7 N,
40000.07 e
on

20000.0*;

Intensity

1001.40

0.07 i 'y 1 Il
200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00 1000.001100.001200.00
m/z

L. 7. HgdsmomBoo A UPLC-MS 13gdEH®o

60300090905 8-[M-H - ] - m/z 1127 godbo®gds JOmds@my®sdstby -[M-H - ] - m/z 803,
965 9MHmo. 993939008 M 10.675 {jor, dmnsbmddol doduodxdo UV- 212.3 nm. METLIN
659603930LdsLgdoL d3BOL Tgbodsdola 603mM0gMGds 8 Fqliadsdgds BEg30MmeEol g Ms-
30 30H0EOL-dMmbm HsdbMboL 5699 MHgdsmomboo D (CsoHsiOzs).

9052900000 D-©sbgMm0 dmeg3wms yerm3mbol [M-H+-glc] dmfy39@EHol dggaso
(M-H20] - m / z 162) ®bgds m / z 787,bm¢om 2 9meng399e0s aerwg3mbol dmfiyzgdoo [M-
H+-2glc]-c m/z 625. ©H9dsmomboo D 3563536 4wy3mbBol 2 o Modbmbol 1
9939l ((MH20]- m/z 146), [M-H+-2glc-rham] oo 699530996 61950930 300900 mdom
m / z 479. 6596H0»bY JarmGol ombol dogemgdom g3wgdyermdor ([M-H* -Cl'] - m/z 1127).

25000.07 11: QDa Negative(-) SIR Ch10 1127.48 Da, CV=20

20000.0-
15000.0-

Intensity

10000.0-
5000.0-

0.0-
0.00 2.00 400 6.00 800 1000 12.00 14.00 16.00 18.00
Minutes

L. 8. M9dsombBoo D UPLC-MS L3gd@®o

60300090905 9-[M-H - ] - m/z 949, 3ogLo®gds JOMToGHMPM35Dg §M54d96¢ 0L -[M-H - ]
- m/z 787 Lsbom. 993539006 dm 11.880 (o, dmsbmddol dsduodmdo UV- 212.4 nm.
METLIN 659607900L355900b 35D0l 99L53530b50b03mm096Mqds 9 899Lsd599ds bBg30MmeEols
GM0-200v)30D0EOL-3MbM ModbmboEL 56w MgdsEomBoO C (CaH70023).

14



8: QDa Negative(-) BIR Ch7 949.43 Da, CV=20
Lo

15000.0

10000.0

Intensity

5000.0-

9.00 1000 1100 12,00 13,00 1400
Minutes

L. 9. Hgdsomboo C UPLC-MS 13gd@&o

60g3009Mgds 10-[M-H - | - m/z 641,33, 3ogJLlo6Mgds JOHmBsGma®msdsby -[M-H - ] - m/z 803,
1001 gMosg. 893939000 ot 12.771 s 12.824 oo, d005bmnddols dsduoddo UV- 212.5nm.

METLIN  Bog6ongdols  dslgdol  dsbol  dglisdsdolo  bogmogmgds 10 ggbodsdgds

1393000l EO-23MHBOEL 5649 MMdMLMboEL (Ca2Hs0013).

Peak #47 - 12.771 - QDa 12: MS Scan

803.28

04.23

|

Apex

Peak #33 - 12.824 - QDa 12: MS Scan

641.33
803.27

42.32
04.21

| - L
Apex

L. 10. OB MLMBool UPLC-MS b3gd@®o
60300096905 11-[M-H - ] - m/z 935 goglo®gds JOHmBs@Ema o959 36Moadnb@ol -[M-H-] -

m/z 773.17-5 bLsbom, 59053 39M3L 1 Fmeng3mes ey 3mBIL. 89393990L oM@ 11.787
o, 0sbmddol dojubodmdo UV- 2125 nm. METLIN bsg@ogdol dslgdols dsBol

15



d9L53530bo  60g3mM0gMgds 11 Tgglodsdgds LEGHIZ30Mm@OL  BHYEBHGMmS-)3MbBoEL 649
49052900000 F (CsHesO2).

2000.00§3h6 935.41 Da, CV=20, Smoothed by 15 point Mean Filter.

1500.00;

Intensity

1000.00-

500.00]

0.00-
0.00 200 4.00 600 800 1000 12.00 14.00 16.00 18.00
Minutes

6. 11. GgdsombBoo F UPLC-MS b3gd@®o

Bogmoghgds 12-[M-H - | - m/z 787, godbo6qds JOms@masdsty -[M-H - ] - m/z 803,
965 9MH™5@, M5YIBsE 900 BOMSRGBEE00L 3OMEYJG0s. 89393990l O™ 11.867 fjoo,
d05bmgdols dogjlodmdo UV- 212.1 nm. METLIN b596H:0980L 3s900L 850l 99Ls0580Bo@
6030096905 12 9gglodsdqds LEGI30MEEoL  BHMO-3w)3mBoEL 96 MW zmboo A
(CssHeoO17).

50000.01ch4 787.38 Da, CV=20, Smoothed Ry 15 point Mean Filter.
40000.0- :

30000.0-

Intensity

20000.0-
10000.0

0.0- .
0.00 200 4.00 600 800 1000 12.00 14.00 16.00 18.00
Minutes
L. 12. @M 3mBoo A UPLC-MS L3gd@co

BMQ09M0 BogMmol BEMSRTIBE30d 80530 Yds 30390000 m / z 479 > m / z 317
(LEGH930M0), M3 8990 LSHYoL 60300gMHYDIBY Tgbodsdolo 3 s 4 a3Mbob
dmfiyzg@ob [M-H+-3glc] -cos [M-H+-4glc].

16



3b®owo 1. iE9305L MOl oEHIM3969wo ao3mbBogdols UPLC-MS
3obsboomgdEgdo ombols negative LC-ESI MS 565¢00®Bolols

6ogoo Boghoro dmemg3memols

960905 gmeOdnmms | m/z(M-H) | m/z(M-H*)*
1 [boagomwo C20H3003 317.24 319.2
2 [begzomer -GLC C26H40Os 479.12 481.2
3 bdggome-2GLC [M-16] C3:H9013 625.13 627.12
4 [bggomew-2GLC C32Hs0013 641.33 643.21
5 LB930m-3GLC gmdboawmzmboo [M-16]  |CasHs9O1s 787.17 789.13
6  [bH930MWBOMBOO Cs2Hs0013 641.34 643.33
7 PH930mBowo, bkgzomner-3GLC CssHeoO18 803.31 805.37
8  |PgRogromboo A, bggome-4GLC CasH70O02 | 965.52 967.42
9  |®gdsombowo C C44H70022 949.46 951.42
10  [®gdsyomboro D Cs0Hs002s 1127.47 1129.47
11 [®905900mbowo F Ca3sHesO22 935.41 937.42
12 |©@gw3mboo A CasHeoO17 787.38 789.37

0530 3. 139305L BMMOL BgbMEPMEO BsgMNYIOL 33eg3s Tswsem gi39dEHvIMo LombmGo
JO@3sGma®msgzgomgdol (HPLC) s UPLC dgmm@o
UEGHI300L Fmoeol s Folysd  Fogdmo  9JuBHGodBHoLb  Fggbowmdsdo
0096&080306090)0 0465 9990 BgbmEmEo bogmomgdo:
60gm0gMgds 13-[M-H -] - m/z 353, g6oad9b@o300l gga0 M/z 191 3030s. 89353900L ot
5.151 o, dmsbmngddols doduodmdo UV- 324.9 nm. METLINbsg6H»9d0ldsligdols dsbols
39L50530b b0gmMOgMHgds 13 FgqLlodsdgds Mono-caffeoylquinic acid (mono-CQA).

Peak #8 - 5.151 - QDa 1: MS Scan

324.9

353.15
B875.02

928.30
705.60 g814.95

Apex
L. 13. Mono-caffeoylquinic acid (mono-CQA) UPLC-MS b3gd@®o

60300096905 14-[M-H-] - m/z 353, g6Moadgb@oool 8ggyo M/z 191 s miz 173 3030s.
093539006 @M  5.151 fo, dosbmddol dojubodmdo UV-324.9 nm. METLIN

17



6596M900LdsLgdOL BoBOL TGusdsdola BogmogMgds 14 gqLsdsdgds Caffeoylquinic acids
(CQAS).

Peak #10 - 6.053 - QDa 1: MS Scan

w

353.02

421.21 78017

728.99

Apex
Lm®. 14. Caffeoylquinic acids (CQAS) UPLC-MS b3gd@oo

\M\‘ L ol

60300096905 15-[M-H - | - m/z 515, 3652396@& 5300l 8900980 m/z 353. 993539000 ot 6.053
P, Goobmddol dojubodmdo UV- 3267 nm.METLIN 6596009d0ldsligdols  dsbol
d9L505d0b 603mM0gMgds 15 00 bEHORBOEFOMYOME0s, BmymE 3 3-5- Dicaffeoylquinic acid
(3,5diCQA).

Peak #15 - 9.443 - QDa 1: MS Scan

37.00

\I\H‘HH‘ I . P I BT

L. 15. 3-5- Dicaffeoylquinic acid UPLC-MS U3gd@®o

60300090905 16 -[M-H - ] - m/z 515, ¢653096¢)9300L 99930 m/z 353. 393539006 O™
10.146 o, dsbmddol doglodmdo UV- 327.3 nm.METLIN 6596:09d0ldsligdols dsbol
d9L50530bo 6030009M9ds 16 00Y6EHO0R0EFOMYdIMO0S, BMmyMmM 3 3,4- Dicaffeoylquinic acid
(3,4diCQA).

18



Peak #19 - 10.146 - QDa 1: MS Scan

Rr16.7 5
243.6

515.12

16.11

o ‘\\\ [ It
Apex

by 16. 3,4- Dicaffeoylquinic acid UPLC-MS 13gd@&HMo

6030096905 17 -[M-H - ] - m/z 463, 36533963s300L 9900930 m/z 301. 89353900l o 9.718
o, Jmoboddol doduodmdo UV- 333.5 nm. METLIN b6sg®o;mgdolidsligdol dsbol
d9L50530boEb0ZMOgMgds 17 0@IbEHOROE0MNOME0s,  GMAMOE  339039EH0bob-

2395gGMboo.
Peak #17 - 9.718 - QDa 1: MS Scan

253.4 333.5

447.16

515.24

rlG.OZ
[ m } | \M ol

Apex
L. 17. 3390393GH060L-45¢0dGHMmBoo UPLC-MS L3gdEH®o

60300096905 18-[M-H - ] - m/z 609, 653996 s300b dggao M/z 301. 89353900l oM 9.051
P, Qooboddolb  doduodmdo  UV- 3441 nm. ULAHBsOEGHMwo  bogdoob
SMETLINBsg6Hq00Ldslgdol dsBol, 91939 LEHIbsOEHM bsgMmmsb Fgscgdom
603000960905 18 000963 0R0E0MdME0s, MMM Mmmobo (Rutin).

Peak #7 - 9.051 - QDa 12: MS Scan

254.6
344.1

609.17

6510.06

Apex

19



8: QDaNegative(-) SIR Ch25 609.00 Da, CV=30
Lo

-51

Lo
I52)
=
—
S

| 7 7.881 - 608.89
~8.336 - 609.20

900 10000 11.00 1200 1300 14.00 15.00
Minutes

al
o
(@)
o
o
o |
\l
o
o
[e¢]
o-
o

L. 18. Rutin UPLC-MS b3gd@ oo

Bogmoghgds 19-[M-H - ] - miz 447, gMsad96@s300lL dggao m/z 301. 993539006 O™
9.955(MS, PDA-d0 ) §o, dmsbomngddol doduod=mdo UV- 360 nm. METLIN 6596009d0bdsligdols
050l Fgbodsdolo 603m0gM9ds 19 009bEH0BR0EOMYdIMO0s, 33960(39EH0B-MSFBMBOEO

(Quercetin- rhamnoside).

QDa Negative(-) SIR Ch17 447.00 Da, CVg1Q, Smoothed by 15 point Mean Filter.
40000.0 5
= ]
%)

g 4
‘€ 20000.0-

0'07“‘\“"\““\““\‘"“\““\““\““\““\“

6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00

Minutes

L. 19. Quercetin- rhamnoside UPLC-MS b39d@ 6o

60300096905 20-[M-H - ] - m/z 433, 6530963 9300L dggao M/z 301. 39353900l ™™ 9.605
P, d9b60gdols doglod«do UV- 360 nm. METLIN 6596:00930Ldsbgdols dsbol dgladsdols

60300096905 20 00096¢0RB0E0MGOME0s, 33903930b-396GMboo (Quercetin- pentoside).

20000.0 29: QDa Negative(-) SIR Ch26 433.00 Da, CV=10
15000.0
b il
= ]
S 10000.0
= ]
5000.0

0'07‘“\“‘\“‘\‘“\‘“\“‘\“‘\“‘\‘MT‘\“‘

2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00

Minutes

by®. 20. Quercetin- pentoside UPLC-MS b3gd@™o
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3H®0wo 2. G 9305L BgbmeMHo Bogmogdols UPLC-MS 9mbsggdgdo 30033mbgb@gool
negative ombobsgooom LC-ESI MS 56s¢robolsls

# Compound Molecular Formula | m/z [M-H +] -
1 3-caffeoylquinic acid (3CQA) C16H1709 353
2 4-caffeoylquinic acid (4CQA) C16H1709 353
3 Rutin C27H30016 609
4 Quercetin-rhamnoside C21H20011 447
5 Quercetin-galactoside 463
6 3,5- Dicaffeoylquinic acid (3,5diCQA) Ca25H24012 515
7 3,4- Dicaffeoylquinicacid (3,4diCQA) Ca5H24012 515

0530 4. L$g30ME-403MBOEIdOL Fgd339eMds Bbgsalbgs 6ywwrgmem8o s Ismysb
Ps60mgdme 30Mg35605¢3gddo

B30 F03MHBOEIYIOL  MOMEIbMOM030 331935  [oMIMgds  BEBHIBIOEH™MEO
13H930MmDBOOLS O MYdIMOMDBOEPOL odmMmYgbgdom 53930 L35 0dMM IOIdOL
09039mdom.  IOMEOL  dLogds  3ddMYgbgdmeo  odbs  0boz0MIEMS©
9JbGHOor0M90mEo ombayemo SIR 803 (Mgdsmomboo) s SIR 641 (LEggzombowo)
JOMA5GHMPMR30wo Fobslosmgdgdo. b3 3H3d0wo gmo3mBoEIdoL gosbysm0dds
b50Ms bEHIZ30MHBOML JodsMrNYdST0.

A3900 ©0GHIM3960)0 A03MmDB0IIOL MroMmIbMBOM030 565¢0BOL Bolis@oMgdes
99050900 odbs dgdgboero x08900 A0 MdM0Z  (L3MBEHBMMO) BMOTSLME.
1393058 BEOMWdo MI0bBEO g3zges G90mbzg3zsd0o LEBHI30MmDOWOs, sdgGm03s #3 11.03
%, RMOMEWO 53960035 #4 12.34 %, 5Q0MmdM03 L3MBEHBMMO Lobgmdol A39Momo
geomeo 1024 %, gmomeo B3mbEbm®o doMomso Bmmmero 11.41  %-oo.
509bMdM0350 1EHI30MBOEO FoOBMBL b3S er03mBoEIdOL T9I(339W™MdSL. Y39
3900563 do oo 99339 ™S (B30  OGIMN39bME0  2e03MmB0IdOL  LogHomm
0993390mdol  55-60%-0¢gs.  MgdsmombBoo  A-U 99933390mMds  Fgbsdsdolo
3905609800 b53wq00s (30-38%), bsMRgbo Lbbgs Fobmmeo bsgMmgdos, GMIgLrms
dmMob dgomgoom dg@o Mgdsromdoo C (5,4-sb 8,2 %-0g). s0bsB0Tbs305 ob
39099953, MHMI  9396560L  (396GHOOXMMO  BMOWYd0, A39MO0MNMSL  FgMgdom
36093690 m© 3930 H3mEIbmdom 890335396 3300 bsgHmgdl (10,2 ¢/100y-80 s 11,4
2/100-3o dglodsdolo).
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https://pubchem.ncbi.nlm.nih.gov/#query=C21H20O11

3b®owo 3. 33000 EoEIM39600 J03MBoEIdOL 8993390 Mds 13309l BrMMEdo
(3/100 g ddG5¢0 LB 3996 MH0Td0M)

60dmdo m/z 641 m/z 803 m/z- 935 | m/z 949 | m/z 1127 Total
5096035 3 7304+219.1 | 3686+110.6 | 269+8.1 | 747+22.4 | 330+9.9 | 12336+370.1
5096035 4 6359+190.8 | 3357+100.7 | 256+7.7 | 712+21.4 | 342+10.36 | 11026+330.8
5QR0WMIM030

3396OOmM0 4760+142.8 | 3924+117.7 | 269+8.1 | 849+25.5 | 434+13.0 | 10236+307.1
5QR0WMIM030

396EHOS@HEO 6208+186.2 | 3896:116.9 | 218+6.5 | 615:185 | 472+14.2 | 11409:342.3

35®0wo 4. 330000 oEIM39600 03MBoEYdOL 993390Mds 13309l BrMMEOL

9dbO®2gdHgd8o (Gp/)
609,30/ Sampler m/z 641 m/z 803 Total
Lofgobio gdu@®agd@o 3819+114.6 3016+90.5 6935+208.1
B0E®5302000 Dal 4217+126.5 3062+91.9 7279+218.4
3063963 ®s@0 2000 Dal 3764+112.9 2927+87.8 6691+200.7
Bow@®s@o 1000 Dal 4540+136.2 3030+90.9 7570+227.1
3639635301000 Dal 3660+109.8 2823+84.7 6483+194.5

35®0wo 5. 33000 EoEIM39600 03MBOEYdOL 993390 Mds 13309l BrMMEOL
SFE 9db®®sd&Hgddo (dp/50 )

g:ig?;g?;?f? m/z 641 m/z 803 total

SFE20 31.77+1.0 37.36x1.1 69.13+2.1
SFE21 38.29+1.1 37.7+1.1 75.99+2.3
SFE22 32.45+1.0 37.72+1.1 70.17+2.1
SFE23 26.41+0.8 31.21+0.9 57.62+1.7
SFE24 25.72+0.8 33.27+1.0 58.99+1.8
SFE25 23.35+0.7 29.02+0.9 52.37+1.6
SFE 26 19.05+0.6 25.63+0.8 44.68+1.3
SFE 27 17.39+0.5 24.92+0.7 42.31+1.3
SFE 28 24.25+0.7 28.95+0.9 53.20+1.6
SFE 29 28.56+0.9 30.86+0.9 59.42+1.8

193058 BMOWOL  gJuEBMoIBHOL  M3BbOMYGOOL EOHML  A9MIZIMWO  (33XP0EJOIIO
3906036935, 9JuBHMogBHoL  yoxzow@H3ms 2000 Dal  gowm@®do  of393L  BH3dowo
©03HYM396Mwo A03mbB0oYdOL MHoMmEYbmdol Fo?gosl, Fglsdsdobo 3mbagb@®ms@do

Jomo 0993339 ™ds d306M©Yds (69350p/c-sb 6691 3y/w-0g), bmem gowE®ms@do
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35GMmdlL (7279 dy/aw). gbodsdolo (33¢00egdss 1000 Dal gm@gdol gow@®dog.
ROWEHME30 o@EmdL (7570 3y/en), beagoem 3:mb6:396GH®o3HTo 3argdvenmdls (6483 Tp/w).
99936569008 BMG9d0L  33owgdom  JgLodegdgwo bgds 1GHJ305L  gJuEGHMsdEHoL
5306060909.

139309 Mol SFE gdu@d®oed3os 3mbmeggb@o@ gmobmeol as9mygbgdom odwrggs
d9L5dWGOEMBSL  FM3sbEobmm  36M935M5GJOol  BoMgds  BEg30MmbBoOLs o
490599000MHBOEOL Bowowro 999;339mdom (76 dy/500¢0-80).

0530 5. 1393058 BMMEOL 030EMGO dmbgdols bsghmgdo

1393050 BMMEGOOLOYRYD FBOTOL FoLHWGdSE 950G 0gbs 10 AMmsdo 3596 B 2oddMSWO
ROOME0, HMIGEOL I 3ds3005 Bosh-ob 30M3ol Loggd35380 s FMmogLs Fobolfs®
394bsB8o @oMgsbor s dMdog (™mbsdg d0yzsb0w FowEGHEMmOL Jowswdo. 353930
600190056 ghmo LogduBHModzom© FmmogLgdmeo odbs bemdbargEol s3sGo@do 48
Losmol 206853 ™dsd0.  gJuBGod30s  8080boscgmds  39JLsboo  3bodmgzsbo o
309996760 bsgH g0l LM ImE0gdsdY. 00gd0 sbd 5T LEAMMD 35(15EST0
100°C -%g 9803 §™bsd@9. s0b®s, MMI 030900 J950039bL doliols 3,23%-U.

60dmdol  S0M-Lob®o  JOHMTBHMYMIBOMGIOLIMZOL 930 GdJ0s  FoO
909MH0R035(309, ®oLMZ30LS 0Lbobo d9s603M0 F0bs6g39d0Lsb olsfidgbsw Hobolifo®
39080 @M. 390yma 1 I goo@sbo 0dbs 396@M0RMY0L Lobxs®sdo, sgds@s 0.5
d 2N KOH-ol  96% UL3o®m@blbstro (d9Lbsdegdgeos gosbmeol 56 dgmsbmenols
3990mygb9ds). 990009y ©99d5@S 10 dew 39JLsbo (LogHmm TmEmeEemds 11,5 dew). dgobx s
O 45bLBsAY (060da 30 Fodob 356353eMdT0) O WI396GHOOBR0M©s 10 frmols
3963530™dsdo 1000 d6/for-bg. Bodmdol Bgs RMoJ300b 1 33 Jg@sboer odbs
JO®A5GHMaM5530L 06519JBHMOT0. JOMBoGHMYMm5306090s 45bbMOE09w®s Hgd3gemed IO
3650096GH00 1sd §BHo35. 39MM, JOHMA>EBHMYMmIB0MYds 0fygds 140°C -Bg, HmIgeros
9000b5M9gMd©s 4 ool 456dsgermdsdo. Igmeg 9@s3bg 20 (°C/Hmmdo) LobdsGom
0bM9dm©s 220°C-009) ©d JOMI>GHMYM80MIds 3MIJ©gdmEs 16 {momo. dgbedg
9&93%9 7 (°C/HTo) Lobdserom 0BOgdm©s 300°C-0g s 3OIGXIOMS s0bodbmen
A9939605GHMM5Bg 7 Fmool  39b3s3wmdsdo.  JOHmBsGHma®moxzomgdol LEvwo O™
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095003960 42,43 {imol. 3900mb35539008 Mom©gbmdM030 d90339wmds

3030l BsMm™dol dobgzom 363963 gddo 0,01%-0 LoBNLEOm.

C 6:0 CAPRODIC
—

C 18:1n9c OLEIC
-

C18:3n9 Linolein
-

C 16:0 PALMI|[IC
-

18:2n6tLINDLEL

cC12:0 LAUB‘-E‘ b:0 PENTADE
C13:0TRIDECANDIC
WRISTIC
C17:

-~

C18:2n6cLIMOLEIC

1ciat Hé‘,:l.ﬁﬁnﬁg LINOL

LEomo Ne 21 @ro30gdols gbEgemgdol 506-Lomb Mo JOHMToGHMYEMmSTS

3HOOwo No6.3560d0bT315350m5 3083mb9gbEmemo d98s00gbermds

3030 3M03mB96¢ 0L Lsbygdy 823530006 | 535600MBO
O (fo) %

1 Caproic acid methyl ester (C6:0) 3.373 0.069+0.002
2 Undecanoic acid methyl ester (C11:0) 9.540 0.018+0.001
3 Tridecanoleic acid methyl ester (C13:1) 11.307 0.338+0.01
4 Tridecanoic acid methyl ester (C13:0) 11.390 0.337+0.01
5 Myristoleic acid methyl ester (C14:1) 11.968 0.152+0.005
6 Myristic acid methyl ester (C14:0) 12.228 0.025+0.001
7 Pentadecanoic acid methyl ester (15:0) 13.317 0.118+0.004
8 Palmitolenic acid methyl ester (C16:2) 13.643 0.792+0.024
9 Palmitoleic acid methyl ester (C16:1) 14.243 9.339+0.28
10 | Palmitic acid methyl ester (C16:0) 14.558 0.535+0.016
11 | cis-10-Heptadecenoic acid methyl ester (C17:1) 15.408 10.535+0.316
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C 20:1 cis-EICI
-




12 | Heptadecanoic acid methyl ester (C17:0) 15.623 0.099+0.003
13 | gamma-Linolenic acid methyl ester (C18:3n6) 17.575 6.065+0.182
14 | Linoleic acid methyl ester (C18:2n6c) 17.733 6.571+0.197
15 | Oleic acid methyl ester (C18:1n9c) 18.137 37.425+1.123
16 | Elaidic acid methyl ester (C18:1n9t) 18.318 0.362+0.011
17 | Stearic acid methyl ester (C18:0) 18.520 1.743+0.052
18 | cis-8,11,14-Eicosatrienoic acid methyl ester (C20:3n3) | 19.573 7.266+0.218
19 | Arachidic acid methyl ester (C20:0) 19.772 12.801+0.384
20 Heneicosanoic acid methyl ester (C21:0) 20.508 2.357+0.071

JOMI5GHMyMonR0M9d0L  89d39mdom  dogdwo  3md3mbgb@gdol  0wgbGH0B03530S
39b6bmM 309 (36Mmdoo  Jgygbomdol dJmbg 60dmol @S  WOoEBYOHSEOHE
9mb539890056 F96M19000. Y06 LBHY305L BgmBo 3oMBMOI53900L L3gE0BOIMGO
39029600 Mds. 565¢r0Bol F99g900 dmy3560e 0 JOHMBsGHMYM35Bg Ly Ne21.
JOMA5GHMPM530ds 33009359 563965, M Eg305L BMMEGOOLOYYD Jogdmwo bgmo
3903393L C 6-056 C22-0009 00mJdob yz9ws 360835539, 39Mdm C16 -3sedoEobols 9039,
C18- @wobmengbol 35535 (C18:2n6c¢) 30L-0bmenol 95935 (Mm39gas-6), gamma-Linolenic acid
(C18:3n6) 9585-(30L-¢r0bMengbols 85535 (Mm39s-6), Alpha-Linolenic acid (C18:3n3) seogs-
@0bmengbols 95935 (MTgas-3).  @oliggbol Loboom  Fgodwrgds 0mdzsl,  GMA LEgzosl
RMoobsb Jogdmwo Bgmols 9985096¢mdsdo C18 35MmdMbTz53900 ©MT0bsbE 0o,
o0 999339 ™ds 3b0dob Log®orm J9d;339wmdoL 50%-bg dgEL dgopqbU.

0530 5. bEg305L Bmaewolss s Goliysb dowgdweo 3GmEd@gdol sBEomdlosbdwmo
5JBogmdols 33¢rg3s DPPH dgomm@om

Stevia  rebaudiana  gJuEH®oJBHL  @oskbos  BEHOMJLOWIBGHMMO  SJBHoMdS,  Go3
396300009305 B96MEMEO BogMgdol dogwo 3md3egdboo.

bbgo@olbgs x0dol 0b@mm©m3060H9dwo 939656099000 Mm©bsg MBOM 5dGHowWEmOos
35652350056 06GMMEME0M90mo 9;396560L BmmoLLRYD dowgdmwo 9duEMod@o,
Mmdol 0.341 3y sbgbl 0.1 mM DPPH-ol 50 %-056 063030690sL. s@a00mdmoz0

U3MBGH6MOHO  3M3MWOE0s  FgIMGB0m  B53wgd  9BHoEm0s. FgmMg  9JuEHMsdGHYd0
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B3oOGHOL  9JuBHModBH0) MomMJdol  y3zgas  Fgdmbggzedo  Bs3dom®  dJGHOMM0S o
obemgdom 0.1 3y sbgbl 0630006M9dsL. BEGHg305L  9bEHOMJLOIBEHMGOO ogEH03Mds
3900599)353990L 3O 39Ldo 3603369 Mm3bs 033wgds. 86083b69wm3560 9obLbls39d9000
9JbEGH®sdBHoL  G5x8060MGBOL  Mbol  dobgzom.  LodoOMmbsbg 100-x9gH  BH3dowo
369350530 goblo3MMNMGO0M 500 (Bbmenrme 0.015 Ty sbgbl 0b30doMmgdsls), 200-
X966 B300wdo gl obsbosmgdgwo momgdol 7-x9g6 d3ocmgds (0.107 3y), bmerm
LOHMEs© M9BR0b0MYGIMWo 30M935MmoE0L (300-x96 G3Jd0w0) 3603369wmazbo 39MA3L
(45-%96) 56GH0MmJLoIBEHO 5dEH0MBL.

3b®0wo7. BE9305L MOl s 3OMEYYJEJOOL BEHO0MJLOIBEHMGO 5gE03Mds

b0dxdol slisbgemgdos dp 6odwmdol 3bGomdlosbEGMMo
DPPH-o0U 0,1 mM-U 59dBHogmds, %
IC 50%-0
BG9309, 5996039 3. I 9JuB®sdGo 0.364 27+0.8
LG9309 5996035, 4.1 g9duBHMod@o 0.341 27+0.8
BAH9309 B3MBEBMGO T gdbBHBsgd@O JOMOMIPO BMMNHMEO 0.460 40+1.2
Stevia b3M6G6MEBO T gduBH®SdEH0 339MHPOMO BMOMEO 0.454 40+1.2
BG9309, 5996035 3. II gduBHModdo 0.102 12+0.4
LAJ309 9996039, 4. IT 9du@®sg@o 0.100 14+0.4
LAH9300 L3MBEBMGO II gJuEHGSIHO F0MOMIPO BMOMEO 0.116 27+0.8
LAH9300 L3MBEBMGOO II gduEHGSIHO 339OPOTDO BMOMEO 0.115 28+0.8
LG9305100-%x96 BH3DOWO 300MY Lodo@rm b 0.015 442+13.3
G930 200 -x96 30O 30006 Bodo®mbs 0.107 91+2.7
G930 300 -x96 3OO 30QMY Bodomb 0.698 17+0.5
030EM5G0 2000 se@mbol 39936 96w9w gow@®do 0.045 134+4.0
305G 0 1000 ose@mbol 3993696 gow@®do 0.085 87+2.6
3m63963®5@0 1000 se@mbol 3993696 gow@®do 0.075 77+2.3
139309 | s Il 9JuBH®ogBHo LE9309 gbbogro 100,200,300
X9O G300 FodomBy

>0 500

40 400

30 300

Ml

10 100

o il 0 -
1 2 3 4 5 6 7 8 1 ) 3
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Stevia leaves fraction of SFE

1000

0
135
7911131517 L5

Seriesl
21 53 25 . 2o

b6, 22. 1,1-diphenyl-2-picrylhydrazyl (DPPH) 6s03s¢0ol 0630d06Mqds Stevia gmomnerols
99bEG®sgdGHob doge

1393058 BOOEOL odMYghgdols 39ML3GJGHOMWMAL, oM FoLRYD  3M0JGH03MES©
bmwmgsbo  JoemMomemdols 05353 30Md9ols 0o03mqdobo, 350500

3b630mgdlobEHMOO 5dBHoMds 30093 NYBRGM FgEs© 39MHL3gJEH 0L bob.

0530 6. 1E9305L BMMNEOL 5053 ds390s Lr3gH 3BoG03MEo {59308 BurmomGo
9dbE®sgdioob (SFE) 8gommoo
bgmgmeol 2506998539008 9O-9MHm 3MMAMILME FJNMPOIE B3OS 396
360303190 (69300 06960 5060930m (b5HI0MME:620) B0 MO 9JuE®odi30s.
160390LoGHYBHT0  3MbJ30mbo®madls  530-U  HoMTmgdol  3mEm3mGsgos  Waters -ob
B0 YO0 JuGGsgdGHmOmo dmwgwgdo SFE -100-2-C10 s SFE -500-2-C10.

W

€O, SUPPLY N

b6.23. SFE 500 bgarbsfymb Bdgds
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LHY30SL B 1iy39H3O0H03Ywo (59300 B oY®o gduHGagzos 98d36gdmws
L9309l BMMEgdol Fgygbowmdsdo Fgdsgowo  Jodorymo  bsghHmgdols JgMbgzom
99LEG®gd309L, LBMs OEIM39BMONMO 0 3MBOEIOOL FoboMYdsE. s0bodbIeo
d0Bbol dobswfigzsw 99mbgmo 0dbs mGo LogduB®ediom Ggsgodo.

306390 bygJuGHMOJ30m FgPMPOm  FobMO309wgdOm  1EJ305L  BMMEGOOI6
©0}JM396Mm0ME0 403mBOEIYdIOL godmgmRsl. bewm dgmeg dgoomo §8wdazbgds
13H9305L MM BbZs 6030gMYdgdoL (3500 FMEOOL BgbMEIMEO) BM30EgdL, Mo
B53995¢09d5l 03935 OEGHIM3IBHMOEI A03MDBOPMs X 9TMGO 369356M5EHOL J0GOSL.
306390 (95090 dm0(3538 Mmb gBodl:

3063900 9&930 - 30 Hyomo CO2500 ds6o 40°C-Bg 20 a6/fmodo LobdsGroom.

9969 930 - 20 oo CO2 500 ds60 60°C-by 20 46/fmondo LoBJstroom.

dqLodg 9@930 - 20 fryoo CO2500 doto 80°C-Bg 20 36/fmmdo LobJs@oo.

dgmmbg 93930 - 1-2 bLysmoCO2 350 ds6o 80°C-byg 20 46/Hmmdo LobJsHom s 10%-0 3m-
bme396E0L oYM (40%-60 gmsbmero).

306390 3900ME00 33093900L BoLOEIMJO® 1533093 MD0YIEO© 50Jdo 0dbs 20
30530 BB 9305L FIOO MM (Hobslfo® IIMETs3gdME0).

005 Bg9d5GMO 25dmUobrenos LyMsmo Ne8-bg.

9969 3900mPOm 339350 35bMM 309 gdE0m L3305l by BMMMWBY, [obslfso
5930539001 s ©53vd53900L 49698g. LogdLEMOJ30M® S0gdMYo 0dbs 25 aMsdo
60380 HMIWOl B0 GJLEHMSI305 BIBHIMS 9BHO3MIMO0Z5.

306390 9&530 - 40 fomo 500 3560 60°C-bg 20 46/Hmmndo LobJsGoom.

3969 93930 - 30 oo 350 doto 60°C-Bg 22 a6/ffmdo bLobds®roo s 10%-0 sgg@mbo
d9bdg 9930 - 40 Hromo 350 doto 80°C-Byg 22 g6/fmomdo bLobds@rom s 10%-0 s3g@Embo
dgmmbg g@s3o - 40 foomo 350 dsco 80°C-bg 30 go/fimmdo Lobds@oom s 20%-o
JeomOHmgmedo.

d9bMmg 9¢530 - 20 fryoo 500 ds6o 80°C-bg 20 346/ do LobJsGoom.

28



e cmmwjl'.'ﬁwrrf'mﬁ{'l"mn e Safmult red

Dt Ly, [0
Fome | T7H  Bar
Fen | LW po
Maresl sk

Heal B’
O Tk

b6, 24 3G@3EgLOL bggds

b 25. SFE 360356)5@)
SFE 9900m@om 139300l 3mmeols 08841353990l 300390  9393Dg 9JuBHO930MIdM©
MmOobmen  953blbgedo blbso odmxzow o bsgmomgdo. s8o@GHMdsz 396906MH0300
RM5d309000 1-8 Fo6MHB3MOL Jorm®mgzowo A and B (37.54-1.96 mg/g, 24.16-0.427 mg/g
99L505d0bO) S 39OMZH06019.1-1.0 mg/g. BmMMETo 5OLYdMEO Fywol botrxbg begds
1396 35MmdMbT53900U, 35¢gdobgdols s BWs3MbM0EIYdOL gJuBMog30s (1-8 B30
-150-7.6 3dgy/p dgLodsdolo). 39-8 g¢MsJ305d0 308096300 MOmMJdob o6 sGol . d9-9
3053006 31-9 RMOJ305009 3M-bLME396EGHOL sToEHO0L F9damad 3083963 gdol
509bMds 335¢0l Lobomss, bmerm 17 s 39-19 BMog30sdo 509dsBgds 3 3p/3-bg.
g39ws  ggbmmo  Boghmgdol  MomEgbmds  d9-17  gGMJ300©sb  FoGEmdl.
399b5300l0s  B96ME35MDdMBTs53900, MMIgEms 993390 Mds  39BMEBMI0gMHgdol
3960989 996HYggmdL. gl 50blbgds RIBMW 35MIMBTzs35m0 Bbgoalbgsbsomo  blbsmdom
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39bLb30390wo 99003960 MmdOL MMM 25dblbgergddo. 1-s639-8 BGsd30509
998GHM59dGH0 80IM0s 3OS0 B03mM0gMH9d9gd0m. 00 gMHYqMdL 7.75-%-sb 0.27 %-09

©0535DMbdo. 89-9-sb 89-15 BMoJ30599 85070 399339eMdS> 3¢gdMEMBL, Jglodsdols©
Bo3engdos Bs3zwgzo 6030096M90q003.  99-16 BEMsd300s6 ofjygds s 89-20-0cg
35GM@dL OMAMOE 9dBHMoJBHI0, S1939  393)9J0bgdolL, 739bME356MHdMBT939d0LS

RE53Mmbmogdol  8993390mds.  21-sb 31-9 BM9d3059©9 9gJuBH®sdBHE bsgHOmMS
3993390Mmds  Mbomsb  J30Mgds, bmem  Rbmwrmo  dmbgdol  bsgHmgdol

BoWw3gMmo  3m33mbgb@oms  33w0gdol  Bogmomm  Momgbmds  d9bs®mBMbgdmE0s.
15330930 B9 (309005b6 33000 3HYM39bmoEYwo daro3zmboo domqdwo odbs -
20-0056 29-9 86sd305909 (BEHI30MBOOLS s MJdsIEOMBOEOL Y sdo 12000- 7000 ppm
d9L50530bs). bmwm 31 BMsd30sdo o 500 ppm-0s. LEdMEWMM 3OMEMIEOL Loboo
9009090 0465 Fodo®Bg 100-x9g6 5 300-x96M 33000 MO0 36093565E0, GMmIgedos
13H930MmDBOOLS S MJOSYPOMBOOL X 5FMMHO T99 (3390 MdS FgLsdToLO 29% s 93 %-
0.

UPLC-PDA  9g00m@©om 03039 8300309000056 (20, 29) ©@d ™G039 36093505300
0©96G0x80E0MIOMMO  ©O  MH3MEIbMdM035  AobLIBOIOMOo  0dbs X599960
3030MHB0EY00.  2560LsDBP3ZMS  FoMgdMWo  BMoJ30gd0Ls 361935653900l
3b6E0MmJLoIBEHMMO 9dBHomds, MHMIgoi  bbgosslbgs 3wsliol ggbmermMo bsgMHmms
Lo Eo M5MmEIBMBOL  BOEILMID ghmo (BGModiz0gd0 8-23) 3603369wm3zbsc
0D6MYds.

034
032
030
028
026
0.24
022
020 020
2on 2

0.16 016

0.14

0.12-
0.10 1 010
0.08: Il ‘J‘ 0.08
Jwdi
006 N 006 8
)
0.04 0.04- N b
X T T T T T T T T T T Gz
. X . I 7 " T T 3 = ;

1596.26,27 L3090 36935600 100,300 beye.28 Rebaudioside A UPLC-PDA -214 nm
UPLC-PDA-214 nm
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480 490 500 510 520 530 540 550 560 570 580 590 600 610 620 630 640 650
Minutes

L. 29 BBg300L G300 20, 29 UPLC-PDA -214 nm

3bMoEo8. (30000 oEIM39bmmo ywozmbogdo SFE gMsgsogddo

QoLObgEgds ag‘gg?(i()b RIOOMOO 9300:?)6015 ooy | MoMmEYbmds Oﬁ)g(?ﬁ
1 Jrr:tbef/‘:g'sfj'edeA 5602 | 594316 99.04 | 317392 2000460 | Ppm
2| gésdgos 29 5.640 | 1052679 76.29 | 388070 | 7084,98:212 | Ppm
3 | gorsdgos 20 5.640 | 1789435 71.92 | 388070 | 12043,66:361 | Ppm
4| Stavia 100 5619 | 225691 77.26 98311 29,00:0.9 | %
5| Stevia 300 5626 | 688461 0438 | 306916 93,64:2.8 | %

SFE -l 9gomol  50mygbgdom dmbgObs UBEg30ol gmomwolb  3m33mbgb@gdol
RM5d30Mmb06MHGds. MOMMYME BOJ30580 gobloHezmme odbs  JormOmgowo A and
B,Logmom 3560mE0bgdo,  3wsgzmbmogdo s 39bmen3smdmbdss3900. dowgdmw 0dbs
Ubgoslbgs boGolbol Lo@3dML IJmbg Mo 3693561530, 5080 Foblsbrzdrmwo odbs
303mHBoEIdOL  MHoMmEIbmdM030 993390 Mds.  OHMYMOG  BMOJ309d0LsmM30L  slig39
36193565 gd0LsM30L, oRJ600 0gbs 56EOMJLOIBEHMEO 5JEHOMdS.

boowgmwol 999amdo 33e0930Ls s Fobgsb Lbgosolibgs 36MHMdEHol Fobowgds
3990g9690w0 O 5@I3EH0MYdMo 0dbs 9JuEGGsd300L M8MYbodg FHgdbmemyom®o
9:9000.  9JuEH®SJGHOL  2oLOLBMOZ9dOE  2odmygbgdyemo  odbs  8gddMbero
MOEGHOIGOWEHM300L Ggdbmermaos (50bodbyero doBbolsmgzol dgdgbocro 0dbs 0,1ud
MOEGOIBOW G300 s 0,2 pd 8030MBOW G300 8933656900 (BowGH®9d0).
90  25dmygbgdom Jglodergdgero obs  gJuBMog@gddo BHId0wo ©oEIM396Eo
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B5gm»gdol 36396300l A9BMEO@S Fomo 3MY35MGH Yo Loboo dogds. sLg3g
2499M03505 BLBIMOL A5RGMIEMdOL bgs bgMbgdo.

0530 7. 1393058 FMogdols 3000006930l 33¢g35 JOMIsGHMYMGOOc
316 HdgAONwo ©IAIIGM™MOL ©s8mygbydoo

1393050 BMOWOL s BoLYSD JogdMEo 36935M5EJOOl DMPOgMmo 35m0mbol 33e93s
BB  JOMAsBMyMoxg0wo  dgmmEom,  3MbvydBmIgBHH o  ©9EIJGH™O0m.
UG96INGHYd0 oMol 30MMJLoEOL dmbm JoGms@o (Lif), bs@®omdol Jurm®owo
(Na*), 58mbodol Jerm®oo (NH4+), 35¢00m30b Jerm®oo (K*), ds3bomdols 3oms@o
(Mg*), 3oeEomdol  Bo@®msdo  GHgdMedoMs@o(Ca), ULEGHMMb3omdol bo@®sdo
A9IGH®9300M5G0 (Sr?), 35600l Jem®oo o3ots@o(Ba?) (FisherScientific), EDTA
(Serva). 0BM3MsGHwo@«ddm (Isocratic HPLC pump -Waters 1515), 0g@gd@mmo (Waters
432 -Conductivity), JOmds@macdogonwo bgg@olC-PakCationMD, gwwgb@o  3mM
HNO3/0.1 mM EDTA, 9096@&0Lgod@o6gdemdsl250 +50 pS, Lsdsbm daddbmdgwrmds
2000 pS, 06@9aMms@GHMMob dgMdbmdgwmds 0.01uS, bggEol §98396Ms@1IMs 35°C, 3Mes®Mds-
negative.

139309l BMPEOL JOOOMIPO 35000MbBIBOL LEGONM MHIMPIBMDS ISbEMgdom 5 Y%-
90099. 1EHY305L5g6 F0YdIME 3M135M5ET0 ¥969dM0305 figseTo bLbsO JsmoMbgdos s
om0 9993339 MdS 369356530, MMIgoi Fodomdg 100-xg6H dgBHos 5 %-Bg m©bsg
9930s. 369356530l 89damdo  Mox30bs30s 30039  9BHe3bg 0fj393L  3M0Mbgdol
5m©gbMdoL 8339006 IMTo@gdsl, 36019356M5@30 MMIgEo@E dododg 200 -x 96 G000
9s00 9993390 ™dd 8 %-bg 9305, bergrm 13300l 360935650, Mmdgewdos bo@gdm 300-
X9 509353905 ogdMobols 350MbgdoLLOgOHMM 903390mds 0.3 %-08¢9s.

35000 9. 9305l BMMWOL S 3M)9356M5BHJOOL 3530MbgdOL F9I(339WMdS

total
65m©9bmds PPM | Na+ NH4+ K+ Mg2+ Ca2+

mass %
1393058396 GHGS
0330°D6IPOMXY 895,2+27 | 2431,6+73 | 46139,6+1384 1276,4+38 | 1485,5+45 5,227+0.2
M0 ROMEGI0
1393055339MOMO
0930°83300@ 928,0+28 | 2441,6+73 | 42795,1+1283 1845,0+55 | 2520,5+76 5,059+0.2
BOOEHO0
B®930 5396035 4 4478+13 | 158,9+4.8 | 23169,0:695 | 6752420 | 6122418 | 2,506+0.1
U300 58960353 579,4+17 |  784,3+23 | 25914,7+777 | 1961,6+59 | 23715+71 | 3,161:0.1
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l)(‘_‘)3300 100 1261,6+38 | 1414,9+42 | 39163,7+1174 | 4413,7+132 | 5189,4+156 5,147+0.2

bEgg0s 200 967,829 | 3413,7+102 | 75024,5+2250 939,4+28 234,5+7.0 8,058+0.2

bEggos 300 1335,1+40 126,8+3.8 1210,3+36.3 0,0 382,0£12 | 0,305+0.01

139309L BMMMEO A5BLY3MNMYIO00) OO Mr3MEIBMBO” 53MHM390L J5¢0)dol 0MbgdL,
6Omdol 9993339 ™ds  dmgwo  3omombgdol  80%-bBg  dg@os.  goblsgmmegdom
L50BEGHIMGLMS Ol oM GdS, BT 360935M5EOL Qo1IBM3900L A3M3397) 9E93DY bgds
39wodolb  0mbgdols  3mbEgbGHMmoMmgds.  FoMgdMEo  36MY35MOBH0  2oblszmmEMmgdom
Lo06EIOILMS 35¢0dol FoEoeo 899339 MdOL godm.
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1)6.31 5do®Bg 100-% 96 30O 360935M5E0L JOMToEHMYM 5>

0530 8. 13g305L FMMgdOL JIIHBIMOL 3360935 J5BWIMO JOMTFBHMYMSROOM
30OMEOLEHOE05300m  Jogdmwo  BEGHI305L  Fmool  gogHBgmol  33¢0930

396bMM 309 s oBMHO JOHMIsBHMmyMoz3ol (TRACE™ 1310 Gas Chromatograph - Thermo
Scientific) L5319 gd0m. JOMA>BHMYMIR0MGdS F0IEObIMIMIPS  JOMT>BHMYMOR0
3930ome Bgg@bg - SGE BPX5 Capillary GC Column 30 3 boa®dol, 0,25 33 oosdg@&emols
o5 0,25 830 96530 BBolL bsfowszgdol bmdom. MdMog BoBOL FoMdmowygbos 5%
Phenyl Polysilphenylene-siloxane.

JOMA5GHMPM953060900LsL I3 BBl HoMIMoAbL 3geromdo, MMl JmdGOsMdOL
LoBdotg 89500996L 0,700 den/Hmodo. Lszzergzo 608mBolb 0b:9dEH0MYds beM 309w YdMES
SGE Analytical Science g3o®30l 10 d3c» d0360:0336M030L 39039Mmd0m.

06599@H™M0bL  3H9939M5@Oo Mggodo 280°C-0s, bmeom, 139EHdo dgbogzsbo 6odwmdol
39omdol 65350830 ©ogmxys  bmO309wgdm©s 1/100 0sbsgs®omdoom.
JOMA5GHMPM53060935 bMM(30900©g0MS 39939M5@GMIOME aM50g6@d0 Mmmb 9@s3s0.
3960dm, JOMToEHMYMmx30090s 0fjygdmes 50°C -By, Mmdgwog 3 (°C/Hmmdo) LobdsGom
0bMHgdm©s 250°C-0y (Igmeg 9BHo30) ©s JOMISEHMYMIGR0M9ds M) gdms 10
fmoo. dgLsdg 93y 10 (°C/fimomdo) LoBdos@oo obMgdmes 270°C-dog o
339 9dMEs 50b0dbM 3H9d396MoE MDY 3 ool 296353¢mdsd0. dgmmby gée3by
21,4 (°Clfmom3o) Lobdomroom 0BOmEIdms 320°C-00g s 3Mdgergdm©s 50bodbmen
39939653 MM5Bg 5 JMool  gobdogemdsdo.  JOHMms@MAMsx0Mmd0L  LOYIO O™
095003965 89,0  JOMAsEHMAMIR0Mgd0L  39339Md0®  IYMBOEo 9 YHBYM9OOL
©939JBH0MGdS  bOIdMEs S )H-0mboBI30MH ©IBHIJHMODY. gogHbBgmOol
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o0mEabmdMoz30  999339wmds  0LHLIMYIOM® 30306 g3oGmMdol  dobgzom
3639639030 0,01%-0b LoBYLEO .

139305l BMMEOL 5OMISEHIWo 30d3gJlol Jowgds bEgdMm®s 30EOmMEOLEH0WSE00L
dgomom. 100 a6Ms80 53O0 RMMMEo (©9d(3053900)0) 3 WoBH® gowmsb
9O 93BYIMES 30d5T0. OLEOWS305 F0IObIMYMDLS 3¢9396X ML GHodol
33565&0m 3 Bodmol 2963530 MdT0. 30bIbLOMYds J0TObIOMYMDLS (306032IS30MO
090AMLAHIGH0D 50FOH30¢ 353035000 OMIWOL  Ggd3gMsd My d95ygbos 0,0° C.
90090mo  gmghbgmo  9JuEG®o0Mm90Mo  0dbs  3gdbsbom, MMAWOL  MGYEMwo
bofocol 0,5 93¢ 396¢®oxmaomgdol (2 fumo 1350 dG/fo)  0bggdEods
JOMIoGMyMoRdo.  JOMI>EGMYM9x3009008  89d39mdom  Jogdwo  3m33MmbgbEgool
096308035305  3obbmOEogw®s  3bmdowo  dgagbowmdols  ddmbg  bodwxmdols
965399900056 995690000 ©S OEIBOEO 0gbs LBHY300L gogHBgmTo L3gaonozMco
A903960m0@MH0 F9a960wmds. 5bserobols 999agd0 dmy3zs60wo0s JOHMTsEMYMsBY
L0000 Ne32

e
_amous
o5 67257
e em B —
| A 1.2 BIw: o o uﬂ .
.69 505 13095 15368 2129822 372 |21 £
Fuiif e S L ~ o .

e N

U6.32. BBH9309L JIIODYOL JOMDoEHMYM TS
3b®0o Ne10. g0gm®Bgmol 3033mbgbEmeo 99doygbermds

Peak| Component |Peak Time, Area, % Peakl| Component |Peak Time, Area, %

o Name (min) INe Name (min)

1 | a-Thujene 8.753 0.056+0.002 | 34 | Peak 21 39.032 4.085+0.123
2 | Peak 1 9.643 0.052+0.002 | 35 | Peak 22 39.462 0.831+0.025
3 | a-Pinene 11.570 0.424+0.013 | 36 | Peak 23 39.887 0.742+0.022
4 | Peak 2 13.588 | 2.613+0.078 | 37 | Silphinene 40.163 | 11.685+0.351
5 | y-Terpinene 13.970 0.043+0.001 | 38 | a-Longipinene 40.500 30.73+0.922
6 | Nonanal 15.812 0.210+0.006 | 39 | Peak 24 40.815 0.068+0.002
7 | 1, 8-eucalypto 16.022 | 0.032+0.001 | 40 | Peak 25 40.965 0.386+0.012
8 | Peak 3 19.073 0.528+0.016 | 41 | Peak 26 41.210 0.495+0.015
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9 | Peak 4 21.372 0.077+0.002 | 42 | Modheph-2-ene| 41.633 5.757+0.173
10 | Peak 5 22.442 0.056+0.002 | 43 | Peak 27 41.637 0.218+0.007
11 | Perilaldehyde 23.815 0.108+0.003 | 44 | Peak 28 42.282 0.592+0.018
12 | Undecanal 26.107 0.100+0.003 | 45 | a-Isocomene 42.487 2.366+0.071
13 | 2.6-Dodecadien| 32.122 0.394+0.012 | 46 | Peak 29 42.703 0.418+0.013
14 | a-Humulene 32.518 0.071+0.002 | 47 | Peak 30 42.857 0.361+0.011
15 | a-Sellnene 33.575 0.502+0.015 | 48 | Peak 31 43.267 1.003+0.030
16 | Peak 6 33.863 1.763+0.053 | 49 | Z-Caryophyllen| 43.390 0.046+0.001
17 | Thymol methyl | 34.552 | 3.891+0.117 | 50 | Peak 32 44.480 0.290+0.009
18 | (E,E)-a-Farnes 34.927 0.271+0.008 | 51 | Peak 33 44.688 0.142+0.004
19 | Peak 7 35.087 1.326+0.040 | 52 | Peak 34 45.122 0.349+0.010
20 | b-Cadinene 35.290 0.317+0.010 | 53 | Peak 35 45.713 0.570+0.017
21 | Peak 8 35.900 | 0.680+0.020 | 54 | E-Caryophyllen | 48.917 1.694+0.051
22 | Peak 9 36.105 1.077+0.032 | 55 | Peak 36 50.605 0.081+0.002
23 | Peak 10 36.497 0.782+0.023 | 56 | Peak 37 51.377 0.149+0.004
24 | Peak 11 36.727 0.937+0.028 | 57 | Peak 38 52.950 0.663+0.020
25 | Peak 12 36.950 0.766+0.023 | 58 | Peak 39 53.465 0.425+0.013
26 | Peak 13 37.355 1.002+0.030 | 59 | Peak 40 54.615 7.197+0.216
27 | Peak 14 37.495 0.631+0.019 | 60 | Peak 41 55.982 0.039+0.001
28 | Peak 15 37.778 0.538+0.016 | 61 | Peak 42 57.553 0.154+0.005
29 | Peak 16 37.923 0.063+0.002 | 62 | Peak 43 58.212 0.130+0.004
30 | Peak 17 38.138 0.036+0.001 | 63 | Peak 44 63.865 0.188+0.006
31 | Peak 18 38.268 0.061+0.002 | 64 | Peak 45 65.250 0.158+0.005
32 | Peak 19 38.638 0.361+0.011 | 65 | Peak 46 67.870 0.186+0.006
33 | Peak 20 38.828 0.158+0.005

B30bL  Foge  JOMIsBHMYMOBoMEo 33930l F9gIR0©, LGHI305L  BMogdoLOYsb
900900 gogOHHBgmol 9935 ygbermdsdo  Ix0dLoMGdIMwo 0dbs 65 3mA3mbgbdo,
1505653 000g6GH0RB0EMGOMEO 0gbs 19 383mbgbG 0, 585mYsb 6 EMB0BIBEHO. 39Mdm:
Thymol methyl(3.891%), Silphinene(11.685%), a-Longipinene(30.730%), Modheph-2-
ene(5.757%), a-Isocomene(2.366%), E-Caryophyllen(1.694%), a-Thujene, a-Pinene, y-
Terpinene, Nonanal, 1,8-eucalyptol, Perilaldehyde, Undecanal, 2.6-Dodecadien, a-
Humulene, a-Sellnene, (E,E)-a-Farnes, b-Cadinene, Z-Caryophyllen,

0530 9. B30l 36935053 gdol 33e93s 0bBMsFomgmo L3gdBMmLzm3ools dgommuoo.

1393058 06BGFomgwr B3gdGHEMOL sMHgdo 33e935L 35¢>MdOm 700-sb 4000-b 63-by.
33w930L5m30L 459mygbgdmeo 0dbs Agilent-U g3o®dol bgerlisfym Cary 630 FTIR. bi¢ggosl
369356053930l 3309305l R0JLOMGdIMO 0dbs ©5dYbodg Jmsbmddol dsduoddo.
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396dmeo: 3377,0-3388,2 LA HMIgeroi 999bs05990s xami3L; 2927,8-2937,1 LA GMmIgeros
399L58599d5-CH s B3oMEHgodo -OH  xama3l; 1654,9-1735,1 LA Gemdgaroi d9qledsdgds
C =0 xam3U; 1600,9-1606,5 LA! H™Igerog dggbodsdgds - C = C- xamal; 1388,4-1459,3 1so-
1;1075,3- 1036,2L8" Gx0dgenog dggbsdsdgds - C-O-C- b Govmeo 9ogmolb xaal; 894,6-
896,4 LI ' OMIgE0E G9qlsdsdgds (R)2- C = C-H xamal;

1 1[2

23380.7; 1.145

|1[U| 1

2937.8;0.882

Ahsorbance
0[8 1

|U[6| 1

|U[4| 1

7T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T 1T
3500 3000 2500 2000 1500 1000

Wavenumber (cm-1)

UmE.Ne33 1539305 100-0L sHEM E0535BMbol 0bgMsfomgwo b3gd@ o

3377.0; 1.488 1075.3; 1.525

2927.8,1.274

12, 14

Absorbance
06 08 10
T Y Y T Y T B

[ 111

0.4

— 1 1 T 1 1 T 1T T [ T T T T [ T T T T 1 T T T T T T T T T T T T T
3500 3000 2500 2000 1500 1000
Wavenumber (cm-1)

L. Ne34 19305 200-0b sbenm ©0s35Hmbols 0bg®msfomgeo L3gd@®o
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1075.2; 1.711

1,8

3388.2; 1.508

1028.1; 1,420

[|||1[4

12

[T 1

25937.1;0.828

Absorbance
06 08 10
T Y IO

04

1 1 T T T T T 1 1 T 1T T T [ T T T T T T
3000 2500 2000 1500 1000
Wavenumber (cm-1)

by6.N235 B39g300 300-0b sberm 0s35HMbol 0bx®msFomgwo L3dgd@ Mo

T T
3500

1393050 369356153 g0o0L 3330l 3MM39Ld0 FgEMYdMEo 0dbs B3gbl doge Jowgdrwo
Ub3oslbgs LOLYBMOZ0L 361Y356153HYO0, MIMIWYdoL FJowGdIMMO 0gm AILBMBRMS3900L
Ub3oolbgs 9BH3bY o 0096GHORBOE0MJOMo 0dbs LoBIdML dobgwzom, GMmYME3
d5do6%g 100, 200 s 300 X960 H3000o 309356M530. 3609350530 L3305 300 Fomdmowyqbl

0906 ©0EIMO39D6MO0IO 03MBOEYdOL KoL, F0bsn3930L Qo69dg.

369356053 gd0ol  33e09358 9B396s MM LBgzos 100 s 200 gsGEBHMIGO350 AbyogLo
d05604dom bsliosmgds, 4obLb3s39095 063HIBLOZMdST0, bmgrem L3 g305 300-do d90dRby3s
30560430l Bmbol (33000 gds Go3 0dg3s BodMsgdsly 0bgMsfomgar 13gdE Mol s9do
330935359g9gbgdeo  0dbsl  1EHg300Loeb  BoMgdMEo  36Mg35GMeGHolL  LOLYBMIZ30L
Q5bOYYbs. 39Mdme 2350-3200 L3, 1150-1800 L3A!, 950-700 L3, dosbmddol L3gdE ol
06@39bb03Mdsd dImozwm ®omddol 2 xgm. sbg3g ULEGH930s 300-Fo  odMm33INOL0S
d056mddol gmboom Gowmgdo: 1075,3-1036,2L8" H™Igerog dggbodsdgds - C-O-C- b
Mo gogmob xamxl, 1735,1 13! C=0 HMEro gmgeol XyBLs 3377,0-3388,2 113!
MOMdgog dgqLsdsdgds -OH  xamal, o3 993905 80momgdl 53 3609350M5@do

©00}9M396Mm0ME0 e03mD0EIdoL d9¢) 890339 MdBY.
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0530 10. b330 Fowgdmmo 3OHMEMIGHIOOL Fsd9GHOMYDS.

0dolbsm30L, H™A B396L o9 JoMgdmeo b3sILBIS LOLKRMIZ30L 36193569EHIOOLIMZOL
9093960390065 Ls8mdbdsMgdem Lobyg, B3gbL doge 899853900 0dbs BodagEHgdols
PomBmgdol  Lbgoolbgs  Ggdbmemmaos  (@sed  FmMol  Fmdbmbs  BHodgBEol
5LSFBIPIOIWH). BOOEYEH0MGOSL obMO309wgdom LFA Tablet Press go®dol TDP-
6s Desktop Tablet Press Lo@od@g@g dmfiygmdomdom.

U®.Ne36 TDP-6s Desktop Tablet Press Uo@odeg@g 8mfymdommds

A909BH0M9d0LIMZ0L 593009090 bgebsfigmgdo s doboergdo d9dgbocro 0dbs ,,0(5)03
39bsmegdol,  3936096Md0Ls @S BH9dbmermyogdol  2obgzomeMgdol  »L  gmboo

bgowobgwo §o03s@gdolmazol,,  ©sx0bsblgdmo MIBEHOL I 3OO0
A3000  Bodwg@9d0”  SIG/23/1/2015 0933gmdoom. dogdewo odbs 0.1 g dsbol

9093900 OHMIGEms BLoE3dM 1 303B0o oMol 9930350 9bEGHME0S.
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3336900
1. d9bfogaroos  Lods®mzgggarmdo 0bGHMM30609dwo 4 gsblibgsgzgdmmo xodob
1393050 BMOMoL JodoIMo Fgybowmds. orgdwo 0gdbs 3Mg3seo@o s HPLC-UV, IR
©> UPLC-PDA, MS 099oom@©gdol gsdmygbgdom  0©ab@GHogogo®gdmeo  odbs 12
©039M396mwo geo3mboo: sywozmbo-[M-H + | - m/z 319, [M-H - | - m/z 317 Lgzomwo;
LBH930M -y 3mboo -[M-H - | - m/z 479; LEgz0me-o-43mboo -[M-H - ] - m/z
625; 13H930MBd0MBoEO -[M-H - ] - m/z 641; Eg30mE0L GHGMo-aerm3mboo [M-16][M-H -
] - m/z 787; LEggombowo-[M-H - | - m/z 803; LE9300m¢0ol @gBMs-3w3mboo 6w
905790000b0o A -[M-H - ] - m/z 965; Eg30meol GMHo-230H0ol-dmbem Godbmbol
56y Mgdsmomboo D -[M-H - ] - m/z 1127; bEgzomeol @gd¢Me-2w)3mbool-0mbm
536 B0O 564 MgdsIomboo C -[M-H - | - m/z 949; b¢9300m@ol o-a3mboo 5699
OdmbemBoo -[M-H - | - m/z 641; 1393000l @g@&@e-20)30mboo 96w MgdsroomBoo
F -[M-H - ] - m/z 935; L9300l G6Mo-3)30H0©0 5699 oamzmboo A -[M-H - | - m/z
787.
2. 8 g9bmemMo bsgMmo: 3-caffeoylquinic acid (3CQA)-[M-H-]-m/z 353; 4-caffeoylquinic
acid (4CQA)-[M-H-]-m/z 353; 3,5-di-caffeoylquinic acid (3,5diCQA) -[M-H-]-m/z 515; 43,4-
dicaffeoylquinic acid(3,4 diCQA)-[M-H-]-m/z 515; 339639&0bob-gowmsd@mboo -[M-H-]-m/z
463; Gmoobo-[M-H-] - m/z 609; 3396039@06-058bmboo-[M-H-]-m/z 447; 339639300~
39b@mboo - m/z 433;
3. d9bfogaroo 0dbs 139300l BMMEOLLRD Jorgdwo bgmol Jgdsgbermds s
5939600 0gbs C18 356d3bT553900L MI0bIBEHMDS, olobo (3bodol LagMomm 99339 ™mdOL
50%-%g 99GHL 8950096L. B9gmm0b 0©YbEHOTR0EMYdMo 0dbs F9dgyo 8539d0: C 18-
Linolenic acid (C18:2n6c¢c), Cis-Linolic Acid (w-6), gamma-Linolenic acid (C18:3n6) y-cis-
Linolenic acid (o -6), a-Linolenic acid C18:3n3) o —Linolenic acid (e -3)
4. d9LFogaromos B 30meE-g030mHB0YdOL MM bmdMm030 898339wMds Lbgsolibgs
X0dol bEEHG305L BMOMELs @S Jobsb HoMmImgdMe 3M935653HI0d0.  ©YIBOE0s, OHMI
Lodo@mggemdo  253039wgdwo  bEgzosl  (Stevia  rebaudiana) @moool  G3dowo
303mDB0Yd0L MI0boMgds©0 Boghmo LB 30mbBoOs, HMIgeos 6-7 %-0g AMM3YdS
BMOEG330. BOEILOYIO BMMEGO0 GJO0 BgMMGOL T9BHO MOMmPIBMOOM SM™M3909b.
5. 139300l BMMEGIOLOYYD Jogdmwo 0dbs gmgdbgmo s ol F9ds9bermdsdo
©530Jb0MgdMwo 65 3m33Mmb96EGH0B  0wWIbEH0BOEOMGOMWO 0dbs 19. 535096 6 GOl
©M30bsbEH®o: Thymol methyl (3.891%), Silphinene (11.685%), a-Longipinene (30.730%),
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Modheph-2-ene(5.757%), a-Isocomene (2.366%), E-Caryophyllen (1.694%), a-Thujene, a-Pinene,
y-Terpinene, Nonanal, 1,8-eucalyptol, Perilaldehyde, Undecanal, 2.6-Dodecadien, a-Humulene,
a-Sellnene, (E,E)-a-Farnes, b-Cadinene, Z-Caryophyllen.
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INTRODUCTION
The relevance of the thesis.
Georgia is a small country, therefore, the effective use of the special possibilities of natural
and climatic conditions for growing local or introduced plants is especially important for the
country.Today, unfortunately, in many cases, the soil is not used properly. It is cultivated
with plants that are not studied or not suitable for environmental conditions.Crop
production(leaf, fruit, etc.) is cost-effective when studying its chemical composition using
modern physico—chemical methods. The research is particularly relevant when it comes to
plants containing biologically active compounds. Therefore, there’should be established
qualitative and quantitative content, as well as the chemical structure and biological activity
of a plant. There’should also be studied the optimal period of accumulation of these
compounds and, accordingly, the harvest time of raw material. It is important to adapt the
most optimal (chemical composition, yield and other) varieties in this region.It is necessary
to develop processing technology and pay attention to monitoring of biologically active
compounds during the processing and in the obtained product. Early studies have shown that
the Stevia plant of South American origin is particularly effective for soil and climatic
conditions of western Georgia.
Plant Stevia (Stevia rebaudiana) is a perennial herb 30-60 cm tall, originally from South
America. There are many synonyms for Stevia. In the language of the Guarani - the famous
tribe of American Indians, this plant is called, Ca-a jhee, Caa-a yupl, Caa-jhe-he . what can
be translated as "honey grass", "sweet plant"; it has been used in traditional dishes for over
1500 years. The leaves of Stevia contain 300 times sweeter than sugar low-calorie sweeteners
- deterpenoid glycosides (steviazide, rebaudioside, etc.). Stevia is a natural non-carbohydrate
sweetener with unique therapeutic and recreational properties.
In addition to the sweet glycosides, Stevia leaves contain many other substances that are
beneficial to the human body. Unfortunately, artificial sweeteners are most common in
Georgia, and Stevia is rarely used because it is less well known. In addition, the product
imported from abroad, is relatively more expensive compared to other competitors.
Agro-environmental conditions of Georgia are well suited for the adaptation of Stevia, so its

first plants appeared in the 80s of the 20th century.



The objectives and goals of the research are the following: to identify and study the
biologically active compounds of plants obtained from the seeds of a new breed of Stevia, as
well as the chemical analysis of the leaves of plants at all stages of growth-development;
todetermine the optimal period of harvesting; to develop the optimal conditions for drying
and processing the leaves with the maximum preservation of the content of biologically
active compounds; to develop a technology for the production of bioactive natural low-
calorie sweeteners; to improve the technology of food production, with the resulting
sweeteners; to choose technological regimes; to breed new Stevia varieties on small trial

plantations (according to known agro-methods).

Scientific novelty. For the first time in Georgia, the qualitative and quantitative content of
bioactive compounds contained in the leaves of unknown varieties of introduced Stevia, was
studied using HPLC-UV, RI, Conductometry UP UPLC-PDA, MS, preparative and analytical
columns, various sorbents and solvents, as well as other modern physical and chemical
methods. As a result of the study, there have been isolated and identified 27 compounds and
their quantitative content wasdetermined. Using various methods, including super critical
high preasure fluid extraction, preparations of various sweetness were obtained, and the
technology for the production of consumer tablets was developed as well.

The practical significance of the work. There has been developed a technology for the
production of low-calorie, vegetable sweetener with various sweetness and biological
activity; the chemical composition of the plant material and the product derived from it, has
been established as well. The possibilities of obtaining and drying the superfluid extract, the
technological parameters of drying, using a spray dryer,have been studied.

The preparations and sweet tablets, which are 100, 200 and 300 times sweeter than sucrose
(the so-called white Stevia), have been obtained. Their chemical composition was studied
using HPLC and UPLC methods and various detectors.

Object, Material and Methods of Study: The research object is the various forms of leaves of
the Stevia variety (Stevia Rebaudiana Bertoni), introduced in western Georgia, as well as
preparations and tablets obtained after processing. The homeland of Stevia (Stevia

rebaudiana Bertoni) is South America (Argentina, Bolivia, Brazil, Paraguay). This variety of



Stevia was first described by the botanist Bertoni in 1899. Stevia belongs to the Asteracea

family.

Within the framework of grant DO / 124 / 6-470 / 13 of the educational doctoral program for
2013-2014, there were acquired theseeds of various plant varieties(from Poland, Paraguay,
Canada and other manufacturers), characterized by a high content of diterpene glycosides
and high yield,

1. "Paraguay, motherland of Stevia"

2. 3000 STEVIA REBAUDIANA SEEDS - Sweet Leaf seeds HIGH QUALITY High

germination

3. >600mg DARK STEVIA SEEDS + FREE DRY LEAVES SAMPLE! SWEET LEAF KAHEE

(Polish)

4. 1500 ORGANIC NON GMO STEVIA REBAUDIANA SEEDS - Sweet Leaf High

germination. (Stevia Rebaudiana Bertoni, Extremely sweet herb from Paraguay)

5. 1000 STEVIA REBAUDIANA SEEDS - Sweet Leaf High germination

6.Stevia Rebaudiana Seeds * 1g ( 2000 Seeds ) * Stevia * Sweet Leaf * Sugar Herb * Flower *

Garden

7. Honey Stevia (Stevia Rebaudiana) Herbal Plant! 10seeds *Natural Sweetener (Singapore)
The seeds were grown indoors (the greenhouse was equipped in accordance with the grant
requirements), and the experimental plot was planted with standard seedlings. The seedlings
were obtained from germinated seeds (introduced varieties) and by traditional grafting (for

continuous and profitable production of seedlings in the future).




Pic. 1. Standard Stevia Crop

Harvesting, storage and further study of raw material Stevia occurred in different periods of
the growing season, namely 2 months, 6 months of vegetation and flowering period
(ripening). Various technological modes of drying of raw materials, including natural and

artificial drying processes (natural, convection, combined, etc.) have been studied.

The possibilities of drying leaves under artificial conditions were identified and selected, and
the temperature and duration of drying process were optimized, whatmade it possible to

excludee degradation changes in sweet diterpene glycosides when drying raw Stevia leaves.

The following physic-chemical methods have been used for the research:

1. the preparations of biologically active compounds have been obtained by fluid extraction
of spercritical pressure;

2. the individual compounds have been obtained by preparative chromatography;

3. The sweet diterpene glycosides have been identified with high efficiency and ultra high
efficiency liquid chromatograph by HPLC-UV, RI, UPLC-PDA, MS method;

4. The phenolic compounds have been allocated and identified with HPLC-UV, RI, UPLC-
PDA, MS method.

5. The quantitative content of diterpene glycosides and phenolic compounds with HPLC-
UV, RI, UPLC-PDA, MS chromatography method.

6. The qualitative and quantitative content of cations has been determined with HPLC-
conductivity methods.

7. The antioxidant activity has been determined (using stable radicals 2,2-diphenyl-1-picryl
hydrazine) using DPPH method.

8. The quantitative content of flavonoids was determined by a spectral method (AICIs -
reactivate, based on routine calculation).

9. The number of common phenols was defined by Folin-Ciocalteu method (based on gallic
acidcalculation);

10. Water and dry substance were determined by refractometer-method.



11. The volatilization complex was defined by the gas chromatographic method (GC
Thermo).
The approbation of research work.The results of the research are presented in 3 scientific
articles and 5 international scientific conferences.
The volume and structure of the thesis.The dissertation consists of 118 printed pages, in
accordance with the instructions of the dissertation submitted for the academic degree of
Doctoral, and includes a title page and pages with signatures,resume in Georgian and
English, content, a list of 96pictures, 15graphs, 4scheme,2table, a list of references - 154
titles. The main text includes: introduction, literature review, analysis of the results,
experimental part, conclusion, list of literature references and appendix.
Literature review - In the first chapter of the work deals with the Stevia plant, its bioactive
compounds, sweet diterpene glycosides, the distribution of phenolic compounds in plants,
their physiological activity and biological characteristics of forms of the Stevia plant,
introduced to western Georgia. The dissertation is accompanied by a list of used literature
references.
CHAPTER 1.Extraction and identification of Stevia's sweet diterpene glycosides
There has been used the following scheme for the extraction and identification of sweet
diterpene glycosides of Stevia:
Stevia raw leaf
leaf drying
Soxhlet Extraction (Chloroform)
Soxhlet Extraction (Acetone)
Soxhlet Extraction (Methanol)
Filtration and concentration of fractions
Fractionation by C 18 cartridge and prep column

HPLC-UV, RI, UPLC-PDA, MSanalysis

1.1.Steviol glycosidesHPLC-UV, IR, UPLC-PDA, MSanalysis

The compounds have been extracted using high-performance liquid chromatography method

and ultraviolet refractometry index detection, while their identification has been performed
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byultra-efficient liquid chromatography UPLC and MS and PDA detectors. Substances were

identified using standard compounds and the free data base https://metlin.scripps.edu of

substance masses, as well as comparing data from peer-reviewed literary publications.

High pressure liquid chromatography (HPLC)- Waters (UV/Visible Detector 2489, Binary
HPLC Pump 1525) chromatography column Symmetry C18, 3,5 pm 4,6 x 75 00, detecting
210 nm, solvent systems:Methanol (a), water (b) (4; 1), (Merck; Sigma-Aldrich) in linear
gradient. Chromatography column amide (250 mm 4,5 mm), column temperature 40°C
eluent 80% acetonitrile, RI detection.

Waters Acuity UPLC-PDA, MS, column BEN HSS (100x2.1 mm 1.7 pm). mobile phase 0.1 %
Formic acid in DW (A), 0.1 % Formic acid in Acetonitrile (B), gradient solvent B gradient
elution from 5% B for 1.5 min to reach 15% B at 4 min, 25% B at 25 to 16 min 65% B and
100% at 18,5-19.0 %, 0% B 19.0 to 20 min . Flow 0.3 ml min-!, column temp 40 °C, MS-
scan 40-1200 da, Probe 600 °C, Positive 0,8 kV, Capillary 1,5 kV, CV -40, PDA scan 210-500
nm.

The calibration curve of standard diperpene glycosides is constructed with 1.0, 2.0, 3.0 mg /
ml concentration of 80% ACN / aqueous solvent of stevioside and rebaudioside (Sigma-
Aldrich).

In order to construct the caliber curve of the injected sample of 3 pl, there have been used
peak areas, formed for an individual compound, of the UPLC-MS system.

For sustained phase extraction (SPE) of Stevia’s glycosides, 1.0 g of crushed leaves, pre-
treated with chloroform in Soxhlet's device according to the scheme, were extracted by
heating in an ultrasonic bath for 15 minutes, the extractant 50 ml ACN / water (70 : 30
volume). The obtained extract was filtered through 0.45 um filter. SPE cartridges were filled
with C18 sorbents

CHAPTER 2.The study of composition by the UPLC mass detector method

The research, identification and quantitative analysis have been carried out using UPLC-
PDA-MS method. The method allows to investigate several compounds simultaneously;at the
same time the reliability of their identification is quite high. There have been established

chromatographic, spectral and mass spectral characteristics of the compound.


https://metlin.scripps.edu/

After concentrating the extracts, obtained by different solvent by SPE method, there was

carried out chromatography using an amine preparation column (NH2, 5 um, 250 x 10 mm).

A preparatory column was also used for chromatography (C18, 5 um, 250 x 10 mm). There
have been obtained 31 fractions. SPE cartridge was prepared (condensed) with water (1 ml)
and 3 ml ACN / water (90:10); 1 ml of Stevia extract was passed through a cartridge; then
Stevia glycosides were eluted with 2 ml of ACN / water (90:10). The obtained sample volume
of 3 ul was injected into the LC-MS-PDA system. For hydrolysis of flavonoid glycosides, 5
mg of the preparation were dissolved in 2 ml of 2 M HCl and heated at 90 ° C for 40 minutes.

In all cases, the analyzed extract was filtered through a 0.45 pm filter.

The fragmentation of compounds, as well as the change of their masses (at the expense of
ions increase) and the maximum value of absorption in the UV area are very important for
their identification.

The LC-MS-PDA study of diterpene glycosides allowed us to identify:

the following compounds:

Substance 1 - [M-H + ] - m/z 319, [M-H - ] - m/z 317, is observed on chromatogram in several

places (at least 9 compounds, in accordance with all sweet diterpene glycosides), according

to the compounds mass database METLIN (https://metlin.scripps.edu) (Appendix); the

substance 1 corresponds to Aglikon Stevol and its isomer — isosteviol(C20H300s).

1Positive(+) SIR Chl 319.21 Da, CV=20, [Smoothed by 15 point Mean Filter.
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Fig. 1. Steviol UPLC-MS spectrum
Substance 2-[M-H - | - m/z 479, is observed on chromatogram -[M-H - ] together with m/z
479. Retention time - 12.686 min, the maximum absorption - UV-211.9 nm. According to the
compounds mass database METLIN, the substance 2 corresponds to steviol glycoside

(C26H400s).


https://metlin.scripps.edu/
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Fig. 2. Steviol glycosideUPLC-MS spectrum
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Substance 3-[M-H - ] - m/z 625, is observed on chromatogram -[M-H - ] with m/z 787, 949.

Retention time - 12.686 min, the maximum absorption - UV- 212.4 nm. According to the

compounds mass database METLIN, the substance 3 corresponds to steviol diglycoside [M-

16](Cs2H52014).
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Fig. 3. steviol diglycosideUPLC-MS spectrum
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Substance 4-[M-H - ] - m/z 641, is observed on chromatogram -[M-H - ] with m/z 803,

965.Retention time - 11.591 min, the maximum absorption - UV- 212.7 nm. According to the

compounds mass database METLIN, the substance 4 corresponds to steviol bioside(Cs2Hs0On0).

Stevioside - 11.591 - QDa 13: MS Scan

641,.36

42.30

Apex

Fig. 4. Steviol bioside UPLC-MS spectrum
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Substance 5-[M-H - ] - m/z 787, is observed on chromatogram -[M-H - ] with m/z 803, 965.
Retention time - 11.867 min, the maximum absorption - UV- 212.3 nm. According to the
compounds mass database METLIN, the substance 5 corresponds to steviol triglycoside

(C3sHe2019).

50000.0°-£h4 787.38 Da, CV=20, Smoothed py 15 point Mean Filter.
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Fig. 5. Steviol triglycosideUPLC-MS spectrum
Substance 6-[M-H - ] - m/z 803, is observed on chromatogram -[M-H - ] with m/z, 935,949,
965 or separately. The result of MS2fragmentation is m/z 787([M-H + -2glc] - ), whilethe
result of the subsequent cleavage of glucose molecules MS3 is m / z 317 peaks
(steviol).Retention time - 10.795 min, the maximum absorption - UV- 211.9 nm. According
to the compounds mass database METLIN, the substance 6 corresponds to steviol triglycoside
or stevioside (stevioside CssHeoO1s) ((M-H + ] - m/z 805.4). The result of
steviosidefragmentation -([M-H - ] - m/z 641), while((M-H + ] - m/z 643). Alsom/z
803,which is usually seen when chlorine ions (negative) and potassium ions(positive) are
added;([M-H* +K*] - m/z 841), ((M-H -Cl] - m/z 839) and [M-H* -3glc] are formed
respectively.The result of MS2 fragmentation from stevioside is the peak m / z 639 [M-H - -

glc+ K+], the glucose([M-H2O]- m/z 162). This view has been documented as well
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Fig. 6. Stevioside UPLC-MS spectrum

Substance 7-[M-H - ] - m/z 965, is fixed on chromatogram-[M-H - ] with m/z 803,

1001.Retention time - 10.798 min, the maximum absorption - UV- 212.9 nm. According to

3



the compounds mass database METLIN, the substance 7 corresponds tosteviol tetra-glycoside
or rebaudiosideA (CsH70023). Rebaudioside A ((M-H + ] - m/z 965, the result of
fragmentationMS2 is m/z 803,peak - [M-H + -glc], - glucose([M-H20O]- m/z 162) from
rebaudioside A. With the following fragmentationm/z 641([M-H + -2glc] -).

While rebaudioside A with the subsequent splitting of glucose molecules MS3 and MS4 is
resulting intom/z 479 and m/z 317 peaks (steviol), [M-H + -3glc]- and [M-H + -4glc]- ions
respectively.The addition of chlorine ions forms negative[M-H* +K*] - m/z 1005, while the
addition of potassium ions forms positive[ M-H+ -Cl-] - m/z 1001.

During the chromatographic study of the standard rebaudioside A (Sigma-Aldrich), a few
peaks are observed on the mass-spectrometer,-[M-H*]- m/z 803,-[M-H*]- m/z 965, -[M-H"]-
m/z 1001, as well as at a higher (more than 20 volt) charge-[M-H *] - m/z 317 56 [M-H*]* m/z
319.
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Fig. 7. Rebaudioside A UPLC-MS spectrum
Substance8-[M-H - ] - m/z 1127, has been fixed on chromatograph -[M-H - ] with m/z 803,
965. Retention time —10.675min, maximum absorption - UV- 211.9 nm. According to the
base of METLINcompound masses, substance 8corresponds to asteviol tri-glucoside-mono

rhamnoside, ie rebaudiosideD (CsoHsoO2s).



A molecule from the Rebaudioside D (M-H20O) - m / z 162) is a molecule that ism / z 787. As
a result of [M-H+-glc] glucose cleavage ((M-H20] - m / z 162) from rebaudioside D, one
molecule remains- m / z 787, while 2 molecules remain after glucose cleavage[M-H+-2glc] - c
m / z 625. Rebaudioside D loses 2 molecules of glucose and one molecule of
rhamnose((MH2O] - m / z 146), [M-H+-2glc - rham] and in negative mode m / z 479 is
received.We get chlorine ion on the compound ([M-H* -Cl'] - m/z 1127).
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Fig. 8. RebaudiosideDUPLC-MS spectrum
Substance9-[M-H - ] - m/z 949 isfixed on the chromatogram as a fragment - [M-H -] - m / z 787.
Retention time - 11.880 min, maximum absorption - UV-211.9 nm.According to the base of

METLINcompound masses, the substance 9 corresponds to a steviol tetra-glucoside-mono

rhamnoside, ie RebaudiosideC (Cs4H70023).
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Fig. 9. RebaudiosideCUPLC-MS spectrum

Substancel0-[M-H - ] - m/z 641.33 isfixed on the chromatogram -[M-H - ] with m/z 803, 1001.
Retention time - 12.771 and 12.824min, maximum absorptionUV- 212.5nm. According to

the base of METLINcompound masses, the substance 10 corresponds to a steviol di-glucoside, ie

Rubusosid(C32Hs0013).
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Fig. 10. Rubusosid UPLC-MS spectrum

Substance 11-[M-H - ] - m/z 935isfixed on the chromatogram-[M-H - ] asa fragment m/z
773.17, as it loses 1 molecule of glucose. Retention time - 11.787min, maximum absorption UV-
211.9 nm.According to the base of METLINcompound masses, the substance 11 corresponds to a

steviol tetra-glucoside, ie rebaudiosideF(CsHesO22).
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Fig. 11. RebaudiosideFUPLC-MS spectrum

Substance 12-[M-H - ] - m/z 787 is fixedon the chromatogram-[M-H - ] with m/z 803, 965,as a
product of their fragmentation. Retention time - 11.867min, maximum absorption UV- 212.3 nm.

According to the base of METLINcompound masses, the substance 12 corresponds to a steviol tri-

glucoside, ie duglucoside A (CasHe0O17).
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Fig. 12. Dulucoside AUPLC-MS spectrum

Some compounds fragmentation ends with mm / z 479 and m / z 317 (steviol),resulting from

glucose 3 and 4 respectively[M-H+-3glc] and [M-H+-4glc].

Table 1.UPLC-MS data of stevia terpene glycosides in negative ion mode from LC-ESI MS

analysis
Comp. Name Molecule Formule| m/z(M-H*) m/z(M-H+*
1 Steviol C20H3003 317.24 319.21
2 |Steviol-GLC C26H400s 479.12 481.2
3 [Steviol -2GLC [M-16] C32H49013 625.13 627.12
4  |Steviol -2GLC C32Hs0013 641.33 643.21
5  |Steviol -3GLC C3sHs90O18 787.17 789.13
Deoxiglukoside [M-16]
6  |Steviolbioside C32Hs0013 641.34 643.33
7  (SteviosideSteviol -3GLC C3sHeoO1s 803.31 805.37
8  |Rebaudioside ASteviol-4GLC  [C44H700O2 965.52 967.42
9  |Rebaudioside C C44H70023 949.46 951.42
10  [Rebaudioside D CsoHs0O2s 1127.47 1129.47
11  |[RebaudiosideF C13He9O23 935.41 937.4235
12 |Dulcoside A C3sHeoO17 787.38 789.3758

CHAPTER 3Study of Stevia leaf phenolic compounds with high performance liquid

chromatography HPLC and UPLC method

The following phenolic compounds have been identified in the composition of Stevia leaf

and its extract:




Substance 13-[M-H -] - m/z 353, the result of fragmentation is m / z is 191 peak. Retention
time - 5.151 min, maximum absorption - UV-324.9 nm. According to the base of METLIN
compound masses, the substance 13 corresponds to Chlorogenic acids Mono-

caffeoylquinicacids (mono-CQA).
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Fig. 13. Mono-caffeoylquinicacidsUPLC-MS spectrum

Substancel4-[M-H -] - m/z 353, the result of fragmentation is m/z 191 andm/z 173peaks.
Retention time - 5.151 min, maximum absorption - UV-324.9 nm. According to the base of

METLINcompound masses, the substance 14 corresponds to caffeoylquinicacids (CQAs).
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Fig. 14. caffeoylquinicacidsUPLC-MS spectrum

Substancel5-[M-H - ] - m/z 515, the result of fragmentation - m/z 353.Retention time - 5.151
min, maximum absorption - UV-324.9 nm. According to the base of METLINcompound masses,

the substance 15 corresponds to3-5- Dicaffeoylquinicacid (3,5diCQA).
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Fig. 15. 3-5- Dicaffeoylquinic acidUPLC-MS spectrum

Substancel6 -[M-H - ] - m/z 515, the result of fragmentation is m/z 353. Retention time -
10.146min, maximum absorption - UV-327.3 nm. According to the base of METLINcompound

masses, the substance 16 corresponds to 3,4- Dicaffeoylquinic acid (3,4diCQA)
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Fig. 16. 3,4- Dicaffeoylquinic acid UPLC-MS spectrum

Substancel7 -[M-H - ] - m/z 463, the result of fragmentation is m/z 301. Retention time -
9.051 min, maximum absorption - UV-344 nm. According to the base of METLINcompound

masses, the substance 17 corresponds to quercetin-galactoside.
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Fig. 17. Quercetin-galactoside UPLC-MS spectrum
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Substancel8-[M-H -] - m/z 609, the result of fragmentation is m/z 301. Retention time -9.051
min, maximum absorption - UV-344 nm. According to the base of standard compounds and

METLIN compounds masses,as well as compared to the standard compound,the substance 17

corresponds to Rutin.
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Fig. 18. RutinUPLC-MS spectrum

gl
o
o
o
o
o
\l
o
o
o
o
o

Substancel9-[M-H - ] - m/z 447, the result of fragmentation is m/z 301. Retention time -
9.955 (in MS, PDA) min, maximum absorption - UV-360 nm. According to the base of
standard compounds and METLIN compounds masses,the substance 19 corresponds to quercetin-

rhamnoside.

QDa Negative(-) SIR Ch17 447.00 Da, CVg1Q, Smoothed by 15 point Mean Filter.
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Fig. 19. Quercetin- rhamnosideUPLC-MS spectrum

Substance20-[M-H - | - m/z 433, the result of fragmentation is m/z 301. Retention time -
9.605 min, maximum absorption - UV-360 nm. According to the base of standard compounds

and METLIN compounds masses, the substance 20 corresponds to quercetin- pentoside.
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Fig. 20. Quercetin- pentosideUPLC-MS spectrum

Table 2.UPLC-MS data of stevia phenolic compounds in negative ion mode from LC-ESI MS

analysis
# Compound Molecular Formula | m/z [M-H + ]
1 3-caffeoylquinic acid C16H1709 353
(3CQA)
2 4-caffeoylquinic acid C16H1709 353
(4CQA)
3 Rutin C27H30016 609
4 Quercetin-rhamnoside C21H20011 447
5 Quercetin-galactoside 463
6 3-5- Dicaffeoylquinic acid C25H24012 515
(3,5diCQA)
7 3-4-Dicaffeoylquinic acid C25H24012 515
(3,4diCQA)



https://pubchem.ncbi.nlm.nih.gov/#query=C21H20O11

CHAPTER 4.The content of steviol glycosides in various raw materials
and the preparations obtained from them

A quantitative study of steviol glycosides has been performed on the basis of calibration
curves, constructed using standard stevioside and rebaudioside. Individually extracted ionic
SIR 803 (rebaudioside) and SIR 641 (stevioside) chromatographic characteristics have been
used for the curve construction. Calculations of other sweet glycosides were made with
respect to stevioside.

For the quantitative analysis of sweet diterpene glycosides, the acquired varieties were
compared with the local (spontaneous) forms. In Stevia leaves, stevioside is the dominant in
all cases: America Ne 3 - 11.03%, America Ne 4 - 12.34%, local spontaneous variety side leaf -
10.24%, main spontaneous leaf - 11.41%. By quantitative indicators, stevioside prevails over
the content of other glycosides. In any case, their content is up to 55-60% of the total
content of sweet diterpene glycosides. The content of rebaudioside A, respectively, is
relatively less (30-38%), the rest are minor compounds, among which there is a relatively
large amount of rebaudioside C (from 5.4 to 8.2%).1t is noteworthy that the central leaves of
the plant, compared with the side leaves, contain a a relatively small amount of sweet

compounds (10.2 g/ 100 g and 11.4 g/ 100 g, respectively).

Table 3.The content of sweet diterpene glycosides in the leaves of Stevia (per mg/ 100 g dry

weight)
Sampler m/z 641 m/z 803 | m/z 935 | m/z 949 | m/z 1127 total
America 3 7304+219.1 | 3686+110.6 | 269+8.1 | 747+22.4 | 330+9.9 | 12336+370.1
America 4 6359+190.8 | 3357+100.7 | 256+7.7 | 712+21.4 | 342+10.36 | 11026+330.8
Local side 4760+142.8 | 3924+117.7 | 269+8.1 | 849+25.5 | 434+13.0 | 10236+307.1
Local central 6208+186.2 | 3896+116.9 | 218+6.5 | 615+18.5 | 472+14.2 | 11409+342.3

Table 4.The content of sweet diterpene glycosides in the extracts of Stevia leaves (mg/1)

Sampler m/z 641 m/z 803 Total

initial extract 3819+114.6 3016+90.5 6935+208.1
Filtrate 2000 Dal 4217+126.5 3062+91.9 7279+218.4
Concentrate 2000 Dal 3764+112.9 2927+87.8 6691+200.7




Filtrate 1000 Dal 4540+136.2 3030+90.9 7570+227.1

Concentrate 1000 Dal 3660+109.8 2823+84.7 6483+194.5

Table 5.The content of sweet diterpene glycosides in SFE extracts of Stevia leaves (mg /50 ml)

Sampler/fraction m/z 641 m/z 803 Total

SFE 20 31.77+1.0 37.36+1.1 69.13+2.1
SFE 21 38.29+1.1 37.7+1.1 75.99+2.3
SFE 22 32.45+1.0 37.72+1.1 70.17£2.1
SFE 23 26.41+0.8 31.21+0.9 57.62+1.7
SFE 24 25.72+0.8 33.27+1.0 58.99+1.8
SFE 25 23.35+0.7 29.02+0.9 52.37+1.6
SFE 26 19.05+0.6 25.63+0.8 44.68+1.3
SFE 27 17.39+0.5 24.92+0.7 42.31+1.3
SFE 28 24.25+0.7 28.95+0.9 53.20+1.6
SFE 29 28.56+0.9 30.86+0.9 59.42+1.8

Some changes were observed during the refining of the Stevia leaf extract. Distillation of the
extract in the filter 2000 Dal leads to an increase in sweet diterpene glycosides; respectively,
their content decreases in the concentrate (from 6935 mg /1 to 6691 mg /1), and increases in
the filtrate (7279 mg / 1). The corresponding changes occur in the pore filter 1000 Dal: in the
filtrate it increases (7570 mg / 1), and in the concentrate it decreases (6483 mg / 1). Due to the
modification of membrane pores, it becomes possible to refine the extract of Stevia.

SFE extraction of Stevia leaves into cosolvent, using ethanol, allows to obtain preparations

with a high content of stevioside and rebaudioside (76 mg /50 ml).

CHAPTER 5 Stevia Lipid Analysis

10 g of a dry leaf of Stevia was extracted with chloroform in a Soxhlet apparatus until
complete removal of pigments and other lipid compounds (8 hours). The solvent was

evaporated under vacuum and the total amount of lipids was measured gravimetrically.
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For methyl ester, the lipid extract was dissolved in 10 ml of chloroform. The obtained from
the extract 1 ml of the substance was added by 200 pl of methyl potassium hydroxide
solution (2 Molars) and 1 g of sodium hydrofluct monohydrate(NaHSO4), which resulted in
the GC-analysis of the obtained Stevia methyl esters of lipids.

The studied sample was filtered from mechanical impurities. 1 ml of the filtered sample was
transferred to a centrifuge tube by adding 0.5 ml of 2 normal 96% KOH alcohol (ethanol can
be used). Then 10 ml of hexane (total volume 11.5 ml) was added, agitated until complete
dissolution (at least 30 seconds) and centrifuged for 10 minutes at 1000 revolutions / min.
Then from the upper organic fraction of the sample was taken 1 pl and injected into the
chromatograph with an injector.Chromatography was performed with a temperature
gradient in three stages. In particular, chromatography began at 140 ° C and lasted 4 minutes.
In the second stage, at a speed of 20 ° C / min, the temperature increased to 220 ° C and the
chromatography was carried out for 16 minutes. At the third stage, at a speed of 7 ° C / min
and a temperature of up to 300 ° C, chromatography continued for 7 minutes. The total
chromatography time was 42.43 minutes. The quantitative content of carbon dioxide was

determined by the peak area in percent with an accuracy of 0.01%.

Identification of components obtained, using chromatographs, was carried out by
comparison with the data of a sample of known content, as well as on the basis of literature

data. The results of the analysis are shown in Table 1.
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Fig. 21GC Chromatogramstevia lypides

TableNe6. Component composition of carbonic acid

Paeke Components name Time (min) Area %
1 Caproic acid methyl ester (C6:0) 3.373 0.069+0.002
2 Undecanoic acid methyl ester (C11:0) 9.540 0.018+0.001
3 Tridecanoleic acid methyl ester (C13:1) 11.307 0.338+0.01
4 Tridecanoic acid methyl ester (C13:0) 11.390 0.337+0.01
5 Myristoleic acid methyl ester (C14:1) 11.968 0.152+0.005
6 | Myristic acid methyl ester (C14:0) 12.228 0.025+0.001
7 Pentadecanoic acid methyl ester (15:0) 13.317 0.118+0.004
8 Palmitolenic acid methyl ester (C16:2) 13.643 0.792+0.024
9 Palmitoleic acid methyl ester (C16:1) 14.243 9.339+0.28
10 | Palmitic acid methyl ester (C16:0) 14.558 0.535+0.016
11 | cis-10-Heptadecenoic acid methyl ester (C17:1) | 15.408 10.535+0.316
12 | Heptadecanoic acid methyl ester (C17:0) 15.623 0.099+0.003
13 | gamma-Linolenic acid methyl ester (C18:3n6) | 17.575 6.065+0.182
14 | Linoleic acid methyl ester (C18:2n6c) 17.733 6.571+0.197
15 | Oleic acid methyl ester (C18:1n9c) 18.137 37.425+1.123
16 | Elaidic acid methyl ester (C18:1n9t) 18.318 0.362+0.011
17 | Stearic acid methyl ester (C18:0) 18.520 1.743+0.052
18 | cis-8,11,14-Eicosatrienoic acid methyl ester 19.573 7.266+0.218

(C20:3n3)

19 | Arachidic acid methyl ester (C20:0) 19.772 12.801+0.384
20 | Heneicosanoic acid methyl ester (C21:0) 20.508 2.357+0.071




Chromatographic research has demonstrated that the oil, obtained from Stevia leaves,
contains C 16, C17, C18 and C20 with dominant C 18 carboxylic acid, which contains

37,425% of total fat content.

CHAPTER 6.Study of antioxidant activity of Stevia leaf and its derivative products
using DPPH method

Stevia rebaudiana extract has antioxidant activity, which is caused by a complex of phenolic
compounds.Among the different varieties of introduced plants, the most active one is an
extract obtained from the leaves of plants introduced from Paraguay, 0.341 mg of which can
produce 0.01 mM DPPH 50% inhibition. Local spontaneous populations are less active. The
second extract (20% alcohol extract)is almost in all cases active and can inhibit about 0.1 mg.
The antioxidant activity of Stevia significantly varies during processing. The main
differenceis based on the level of extract refining. A preparation, which is 100 times sweeter
than sucrose, is especially active (only 0.015 mg can be inhibited); this indicator is reduced
by almost 7 times in the preparation which is 200 times sweeter (0.107 mg), and a completely
refined preparation (300 times sweeter) significantly (45 times)loses its antioxidant activity.

Table No 7. Antioxidant activity of Stevia leaves and products

Sampler name IC50 mg | Antioxidant
of sample activity
# 3.Stevia Rebaudiana Bertoni, South America I extract 0.364 27+0.8
#4.Stevia Rebaudiana Bertoni, from Paraguay I extract 0.341 27+0.8
Stevia of Introduced in Georgia outer leaves I extract 0.460 40+1.2
Stevia of Introduced in Georgia internal leaves I extract 0.454 40+1.2
# 3.Stevia Rebaudiana Bertoni, South America II extract 0.102 12+0.4
#4.Stevia Rebaudiana Bertoni, from Paraguay II extract 0.100 14+0.4
Stevia of Introduced in Georgia outer leaves II extract 0.116 27+0.8
Stevia of Introduced in Georgia internal leaves II extract 0.115 28+0.8
Stevia powder Sweeter than 100 times sugar 0.015 442+13.3
Stevia powder Sweeter than 200 times sugar 0.107 91+2.7
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Stevia powder Sweeter than 300 times sugar 0.698 17+0.5
Filtrate 2000 dalton in membrane filter 0.045 134+4.0
Filtrate 1000 dalton in membrane filter 0.085 87+2.6
Concentrate1000 dalton in membrane filter 0.075 77+2.3
Stevia | and Il extracts Stevia powder Sweeter
than 100,200,300 times
>0 sugar
40 500
30 400
20 300
200
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Fig. 21. The percent inhibition of 1, 1-diphenyl-2-picrylhydrazyl (DPPH) radical with

different extracts of Stevia leaves

Stevia leaves are becoming more promising, not only due to the use in the production of

virtually calorie-free sweeteners, but also because of its high antioxidant activity.

CHAPTER 6.Stevia leaf SFE (SupercriticalFluideExtraction)
The processing of Stevia's pre-dried leaf was carried out by fluid(inert gases-carbon dioxide

and co-solvent-ethanol) extractionof supercritical pressure (Waters SFE -100-2-C10).
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Fig. 22.General view of SFE 500 equipment.

The apparatus consists of the following main components: carbon dioxide reservoir, solvent
(pH) pump, co-solvent pump, co-solvent reservoir, mixer, extractor, evaporator-cyclone and
other controlling equipment which is managed by a computer.

Supercritical Fluid Extraction (SFE) of Stevia leaf. There have been selected two methods of

Fluid Extraction. The first extraction method was used to produce diterphenoidal glycosides
from Stevia leaves, while the purpose of the second method is the removal of the obstructive
substances (including colored ones) from the Stevia leaves, what allows us to obtain the total
preparation of diterphenoidal glycosides by hot extraction of leaves (ethyl alcohol / water
mixture). 31 fractions have been obtained from 10 grams of green dried Stevia leaf, extracted
by the SFE method.

The mode of conducting the SFE method consisted of four stages; the following fractions
were obtained:

First stage -extraction by carbonate dioxide of supercritical pressure;

Fraction 1 -30 min, 500 bar at 40°C at speed of carbon dioxide 20 g / min;

Fraction 2 - 20 min, 500 bar at 60°C at speed of carbon dioxide 20 g / min;

Fraction 3 -20 min, 500 bar at 80°C at speed of carbon dioxide 20 g / min;

At the second stage, there was added 5% co-solvent (96% ethanol)

Fractions 4-7-350 bar at 60°C at speed of carbon dioxide 20 g / min;


https://www.google.com/aclk?sa=l&ai=DChcSEwiY6IOihf3aAhUXgbIKHU-HDJUYABAAGgJscg&sig=AOD64_3usH9Jb6tThzXnfEAiKdeMKnHHow&q=&ved=0ahUKEwi47P2hhf3aAhXMHpoKHUBxDaYQ0QwIJA&adurl=

Third stage -10% co-solvent was added (96% ethanol)

Fractions 8-16- 350 bar at 60°C at speed of carbon dioxide 20 g / min;
Fourth stage - 5% co-solvent was added (50% ethanol/water)
Fractions 16-24-350 bar at 60°C at speed of carbon dioxide 20 g / min;
Fifth stage - 5% co-solvent was added (96% ethanol/water);

Fractions 24-31- 350 bar at 60°C at speed of carbon dioxide 20 g / min.

The equipment is depicted in Fig. 23, while the first stage is graphically illustrated in Fig. 2,3
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Fig24. SFE Praparat in the recycler

At the first stage of Stevia leaf processing through SFE method, soluble lipophilic compounds
were extracted in organic solvents. Therefore, naturally, chlorophyll A and B (37.54-1.96 mg
/ g, 24.16-0.427 mg / g respectively)and carotene 19.1-1.0 mg / gprevail infractions 1-8. The
extraction of phenol carbonate acids, catechins and flavonoids (1-8 Fractions -150-7.6 mg /

crespectively) was carried out at the water flow in the leaf.



There are almost no pigments in fraction 8. The amountof pigments after the addition of co-
solvent to the fractions (31- 9) is in the form of a trace, while in fractions 17- 19it exceeds 3
mg / g. The number of all phenolic compounds increases from fraction 17. The exception is
phenolcarbonate acid, which content varies without any regularity. This can be explainedby
various compounds of organic solvents in different solutions of phenol carbonate acid. The
extract is rich in dry substances in fractions 1-8. It varies from 7.75% to 0.27%.Their content
reducesin fractions 9 - 15 and, therefore, the number of analyzed substances also decreases.
The content of extracted substances, as well as catechins, phenol carbonate acids and
common flavonoids increases in fractions 16-20. The composition of extracted compounds
gradually decreasesin fractions 21-31, whilethe total number of individual components of
phenolic natural compounds is preserved.

The sweet terpenoidal glycoside was obtained from the analyzed fractions 20-29 (total
amount of steviosides and rebaudiosides12000- 7000 ppmrespectively)(Fig. 5). However, its
amount is 500 ppmin fraction 31. As a final product, two preparations (sweeter than sugar in
100 times and 300 times respectively) were obtained. Thetotal amount of steviosides and

rebaudiosidesin them was 29% and 93 % respectively.

The total glycosides have been identified and quantified in the same fractions (20,29) and the

both preparations byUPLC-PDA method.

The antioxidant activity of the obtained fractions and preparations was determined, which
increases with the total growth of phenolic compounds of different types (fractions 8-23)

(Table 8).
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Fig. 27. stevia fraction 20, 29 UPLC-PDA -214 nm

Table 8 Sweet diterpene glycoside in SFE fractions

Retention
Name Area % Area Height Amount Units
Time

rebaudioside A
1 5.602 | 594316 99.04 317392 2000+60 | ppm

+stevioside
2 | Fraction 29 5.640 | 1052679 76.29 388070 7084,98+212 | ppm
3 | Fraction 20 5.640 | 1789435 71.92 388070 | 12043,66+361 | ppm
4| Stavia 100 5.619 | 225691 77.26 98311 29,00+0.9 [ %
5| Stevia 300 5.626 | 688461 94.38 306916 93,64+2.8 | %

Using the SFE method, we have fractionated the components of Stevia leaf and identified
chlorophyll A and B, common carotenes, common flavonoids, catechins and phenol
carbonate acids for each fraction. Two preparations, containing different quality of
sweetness, have been obtained; the quantitative content of glycosides in them was

determined as well. The antioxidant activity has been established both for fractions and

preparations.




CHAPTER 7.Study of Stevia leaves cations with a chromatograph using a conductometric
detector

Some of the cations of Stevia leaf and its preparations have been analyzed by the
chromatographic method, usingconductometric detector.

Standards lithium hydroxide monohydrate (Li +), sodium chloride (Na +), ammonium
chloride (NH +), potassium chloride (K +), magnesium hydrate (Mg2 +), calcium nitrate
tetrahydrate (Ca2 +), strontium nitrate tetrahydrate (dihydrate sodium barium + sodium (Sr2
+), barium chloride dihydrate (Ba2 +) (FisherScientific, EDTA (Serva). Isocratic HPLC pump-
Waters 1515), IC-PakCationMD chromatographic column, eluent 3 mM HNO3 / 0.1 mm
EDTA, eluent conductivity 1250 + 50 ps, basic sensitivity 2000 ps, integrator sensitivity 0.01
ps, column temperature 350 ° C, polarity-negative.The total amount of the main cations of
stevia leaves is about 5%. The preparation obtained from stevia naturally contains water-
soluble cations, which are 100 times higher than the sugar content and make up a little more
than 5%. Subsequent refining of the drug in the first stage causes a sharp increase in the
number of cations; in the preparation, which is 200 times sweeter than sugar, there are more
than 8%. And in the preparation of Stevia, which is 300 times sweeter than sugar, the total

cation content is up to 0.3%.

Table9. The content of cations in stevia leaves and preparations

Amaunt PPM Na+ NH4+ K+ Mg2+ Ca2+ total
mass %
Stevia central leaves 8952427 | 2431,6+73 | 46139,6+1384 | 1276,4+38 | 1485,5+45 | 5,227+0.2
Stevia Side leaves 928,0+28 | 2441,6+73 | 42795,1+1283 | 1845,0+55 | 2520,5+76 | 5,059+0.2
Stevia America 4 447,813 | 158,9+4.8 | 23169,0+695 675,2:20 | 612,218 | 2,506+0.1
Stevia America3 579,4+17 784,3+23 |  25914,7+777 | 1961,6+59 | 2371,5+71 | 3,161+0.1
Stevia 100 1261,6+38 | 1414,9+42 | 39163,7+1174 | 4413,7+132 | 5189,4+156 | 5,147+0.2
Stevia200 967,8+29 | 3413,7+102 | 75024,5+2250 939,4+28 | 234,5+7.0 | 8,058+0.2
Stevia300 1335,1+40 | 126,8+3.8 1210,3+36.3 0,0 | 382,0+12 | 0,305+0.01




Stevia leaf collects potassium ions in particularly large quantities. Their content is 80% more
than that of all cations. It is interesting that at a certain stage of purification of the drug,
there can be observed the concentration of potassium ions. The resulting preparation is of

particular interest because of the high content of potassium.
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Fig. 29Chromatogram of the drug, which is 300 times sweeter than sugar

16.00-]

14.00-

12.00-

10.00-

8.00

6.00-

4.00

?Magnesum -7.8%
>Ca|cum 9504

Fig. 30Chromatogram of the drug, which is 100 times sweeter than sugar



CHAPTER 8.Study of stevia leaf essential oils using gas chromatography

The study of Stevia leaf essential oils, obtained by hydrodistillation, was carried out using a
gas chromatograph (TRACE ™ 1310 Gas Chromatograph - Thermo Scientific) on a SGE
BPX5 Capillary GC Column chromatographic capillary column 30 m long, 0.25 mm in
diameter and with a stationary phase particle size 0f0.25 um. The stationary phase was
represented by 5% Phenyl Polysilphenylene-siloxane.

During chromatography a mobile phase is represented by helium, which speed of movement
is 0,700 ml / min. The research sample was injected through the SGE Analytical Science
using a 10 ul microsyringe.

The ratio of sample injected into the column to helium emission in the stream was 1/100.
Chromatography was carried out at a temperature gradient in four stages. In particular, the
chromatography was started at a temperature of 50 ° C and brought to 250 ° C at a speed of 3
° C/ min (second stage); the chromatography lasted 10 minutes. At the third stage, at a speed
of 10 ° C/ min and a temperature that increased to 270 ° C, chromatography was continued
for 3 minutes. At the fourth stage, at a speed of 21.4 (° C / min), the temperature reached 320
° C and lasted for 5 minutes. The whole chromatographic implementation time was 89.0
minutes. The essential oils recovered by chromatography were detected on an alu-ionization
detector.The quantitative content of essential oils was determined with an accuracy of up to
0.01% in percentage according to the peak area.

Aromatic foliage complex of Stevia was obtained by hydrodistillation. 100 g of dried leaf
(crushed) together with 3 liters of water was placed in a flask. Distillation was carried out
using a Cleverger-type apparatus (Fig. 6) for 3 hours. Condensation occurred in a refrigerator
at temperature - 0.0 ° C. The obtained essential oil was extracted with hexane, 0.5 pl of the
organic part of which was centrifuged (2 minutes at 1350 revolutions / min) injected on the
chromatograph.

The identification of the components obtained by chromatography was carried out by
comparing sample data of a well-known content; the specific terpenoid composition of Stevia

essential oils was established. The results of the analysis are given in chromatogram No. 1.
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Table N210.Component composition of essential oils.

LE ; . {5664
i- 03 4. 03555653954
ST L

s ol

Peak| Component |Peak Time, Peak| Component |Peak Time,
Area, % Area, %
[Ne Name (min) INe Name (min)
1 | a-Thujene 8.753 0.056+0.002 | 34 | Peak 21 39.032 4.085+0.123
2 | Peak 1 9.643 0.052+0.002 | 35 | Peak 22 39.462 0.831+0.025
3 | a-Pinene 11.570 0.424+0.013 | 36 | Peak 23 39.887 0.742+0.022
4 | Peak 2 13.588 2.613+0.078 | 37 | Silphinene 40.163 11.685+0.351
5 | y-Terpinene 13.970 | 0.043+0.001 | 38 | a-Longipinene 40.500 30.73+0.922
6 | Nonanal 15.812 0.210+0.006 | 39 | Peak 24 40.815 0.068+0.002
7 | 1, 8-eucalypto 16.022 0.032+0.001 | 40 | Peak 25 40.965 0.386+0.012
8 | Peak 3 19.073 0.528:0.016 | 41 | Peak 26 41.210 0.495+0.015
9 | Peak 4 21.372 0.077+0.002 | 42 | Modheph-2-ene| 41.633 5.757+0.173
10 | Peak 5 22.442 0.056+0.002 | 43 | Peak 27 41.637 0.218+0.007
11 | Perilaldehyde 23.815 0.108+0.003 | 44 | Peak 28 42.282 0.592+0.018
12 | Undecanal 26.107 | 0.100+0.003 | 45 | a-Isocomene 42.487 2.366+0.071
13 | 2.6-Dodecadien| 32.122 | 0.394+0.012 | 46 | Peak 29 42.703 0.418+0.013
14 | a-Humulene 32.518 0.071+£0.002 | 47 | Peak 30 42.857 0.361+0.011
15 | a-Sellnene 33.575 | 0.502+0.015 | 48 | Peak 31 43.267 1.003+0.030
16 | Peak 6 33.863 | 1.763+0.053 | 49 | Z-Caryophyllen | 43.390 0.046+0.001
17 | Thymol methyl | 34.552 | 3.891:0.117 | 50 | Peak 32 44.480 0.290+0.009




18 | (E,E)-a-Farnes 34.927 0.271+0.008 | 51 | Peak 33 44.688 0.142+0.004
19 | Peak 7 35.087 1.326+0.040 | 52 | Peak 34 45.122 0.349+0.010
20 | b-Cadinene 35.290 | 0.317+0.010 | 53 | Peak 35 45.713 0.570+0.017
21 | Peak 8 35.900 0.680+0.020 | 54 | E-Caryophyllen | 48.917 1.694+0.051
22 | Peak 9 36.105 1.077+0.032 | 55 | Peak 36 50.605 0.081:+0.002
23 | Peak 10 36.497 | 0.782+0.023 | 56 | Peak 37 51.377 0.149+0.004
24 | Peak 11 36.727 | 0.937+0.028 | 57 | Peak 38 52.950 0.663+0.020
25 | Peak 12 36.950 | 0.766=0.023 | 58 | Peak 39 53.465 0.425+0.013
26 | Peak 13 37.355 1.002+0.030 | 59 | Peak 40 54.615 7.197+0.216
27 | Peak 14 37.495 | 0.631:0.019 | 60 | Peak 41 55.982 0.039+0.001
28 | Peak 15 37.778 | 0.538x0.016 | 61 | Peak 42 57.553 0.154+0.005
29 | Peak 16 37.923 | 0.063+0.002 | 62 | Peak 43 58.212 0.130+0.004
30 | Peak 17 38.138 | 0.036+0.001 | 63 | Peak 44 63.865 0.188+0.006
31 | Peak 18 38.268 | 0.061+0.002 | 64 | Peak 45 65.250 0.158+0.005
32 | Peak 19 38.638 | 0.361+0.011 | 65 | Peak 46 67.870 0.186+0.006
33 | Peak 20 38.828 | 0.158+0.005

As a result of our chromatographic research, 65 components have been found in the essential
oils of Stevia leaves. Among them there were identified 19 components, six of which are
dominant. In particular:

Thymol methyl(3.891%), Silphinene(11.685%), a-Longipinene(30.730%), Modheph-2-
ene(5.757%), a-Isocomene(2.366%), E-Caryophyllen(1.694%), a-Thujene, a-Pinene, y-
Terpinene, Nonanal, 1,8-eucalyptol, Perilaldehyde, Undecanal, 2.6-Dodecadien, a-

Humulene, a-Sellnene, (E,E)-a-Farnes, b-Cadinene, Z-Caryophyllen,

CHAPTER 9Research of the Stevia Infrared spectrum

We have examined from 700 to 4000 nm of the infrared spectrum of Stevia. During the researchthere
was used equipment Cary 630 FTIRof Agilent company. The study revealed the maximum amount of
absorption. Namely: 3377.0-3388.2 cm™!, which corresponds to the group; 2927.8-2937.1 cm!, which
corresponds to -CH and alcohol group OH; 1654.9-1735.1 cm™!, which corresponds to the group C =



0; 1600.9-1606.5 cm™!, which corresponds to the C = C-group; 1388.4-1459.3 cm™; 1075.3-1036.2 cm-
1, which corresponds to the complex group C — O — C; 894.6-896.4 cm™!, which corresponds to the
group (R)2- C = C-H;
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During the processing of Stevia preparations, we compared various preparations obtained at different

stages of purification from the mixtures and identified them according to the level of sweetness,



which is 100, 200 and 300 times sweeter than sugar.The Stevia preparation 300 is a white diterpenoid

glycoside without impurities.

The research of the preparation has shown that Stevia 100 and 200 are characterized by almost the
same absorption, and the difference is in the level of intensity; Stevia 300 has a change in the
background of absorption, what allowed us to conduct a study in the infrared spectrum to determine
the purity of the preparation obtained from Stevia. In particular, 2350-3200 cm!, 1150-1800 cm,
950-700 cm™, the intensity of the absorption spectrum was reduced almost 2 times. Stevia 300 also
contained waves with an absorption background: 1075.3-1036.2 cm, what corresponds to the
complex ester group C-O-C, the complex ester group 1735.1 cm'C = O and 3377.0-3388 , 2cm’,
which corresponds to the OH group, clearly indicating a higher content of diterpenoid glycosides in

this preparation.
CHAPTER 10.Production of tablets from the products obtained from Stevia.

In order to give a consumer view to preparations of various purities, obtained during the

processing of Stevia leaves, we have developed some technologies for the production of

tablets (including effervescent tablets).

Fig. Ne35LFA Tablet Press of TDP-6s company Desktop Tablet Presswith tablet equipment

Equipment and materials necessary for tabletting were purchased with funds allocated by the

grant “Low-calorie sweet tablets” SIG / 23/1/2015 sponsored by the“Education, Science and
3



Technological Development Foundation for Tomorrow's Success”. There have been obtained

tablets weighing 0.1 g, the sweetness of which is equivalent to 1 teaspoon of sugar.

CONCLUSIONS

1.

There have been studied the chemical composition of 4 different varieties(species) of
Stevia leaves, introduced in Georgia. A preparation has been obtained from Stevia leaves
and 12 diterpene glycosides have been identified using HPLC-UV, RI and UPLC-PDA,
MS methods:aglycone - [M-H +] - m / z 319, [M-H -] - m / z 317 steviol; steviol-
glucoside - [M-H -] - m / z 479; steviol di-glucoside - [M-H -] - m / z 625; steviol biozid -
[M-H -] - m / z 641; treviol triglucoside [M-16] [M-H -] - m / z 787; stevioside - [M-H -]
- m / z 803; tetra-glucoside steviol, i.e. rebaudioside A - [M-H -] - m / z 965; mono-
rhamnoside-triglucoside steviol, i.e. rebaudioside D - [M-H -] -m /z 1127; C - [M-H -] -
m / z 949; steviol tetra-glucoside, i.e. rebaudioside D - [M-H -] - m / z 965; steviol tetra-
glucoside, i.e. rebaudioside F - [M-H -] - m / z 935; tri-glucoside steviol, i.e. Dulcid A -
[M-H -] - m / z 787;8 phenolic compounds: mono-caidoyl quina chlorogen acid - [M-H -
] - m / z 353; mono-caidoyl quina acid - [M-H -] - m / z 353; 3,5-di-capoyl-quina acid -
[M-H -] - m/ z 515; 4,5-di-capoyl-quina acid - [M-H -] - m / z 515; quercetin-galactoside
- [M-H -] - m / z 463; rutin - [M-H -] - m / z 609; Quercetin-rhamnoside - [M-H -] - m /
z 447; Quercetin-Pentoside - m / z 433; Quercetin-galactoside - m / z 463;

The oil composition of Stevia leaf has been studied and the dominance of C18 carboxylic
acid has been determined; it accounted for more than 50% of total fat content. The
following acids have been identified from the 0il:C 18- Linolenic acid (C18:2n6c¢), Cis-
Linolic Acid (w-6), gamma-Linolenic acid (C18:3n6) y-cis-Linolenic acid (® -6), a-
Linolenic acid C18:3n3) a —Linolenic acid (w -3)

The quantitative content of steviol-glycosides ofStevia leavesofdifferentvarieties, as well
asthe preparations,obtained fromthem, have been studied. It has been established that a
dominant compound of sweet glycosides of Stevia rebaudiana leaves is stevioside, which
is up to 6-7% in leaves.

The essential oils have been obtained from Stevia leaves; among the found 65
components there have been identified 19 and 6 of them were defined as dominant ones:
Thymol methyl(3.891%), Silphinene(11.685%), a-Longipinene(30.730%), Modheph-2-

3



ene(5.757%), a-Isocomene(2.366%), E-Caryophyllen(1.694%), a-Thujene, a-Pinene, y-
Terpinene, Nonanal, 1,8-eucalyptol, Perilaldehyde, Undecanal, 2.6-Dodecadien, a-
Humulene, a-Sellnene, (E,E)-a-Farnes, b-Cadinene, Z-Caryophyllen.

. The antioxidant activity of Stevia leaves and the products, obtained from them, was
determined by the DPPH method. It has been established that the antioxidant activity of
Stevia leaves is almost the same for different varieties, however, it varies significantly
during processing. The preparation, which is 100 times sweeter than sucrose, is the most
active (only 0.015 mg exhibits DPPH inhibition); the antioxidant activity of the
preparation, which is 200 times sweeter, is reduced by almost 7 times (0.107 mg), and in
a completely purified preparation (300 times sweeter) antioxidant activity is 45 times less
than at the beginning.

. There has been developed a method of supercritical pressure fluid extraction (SFE)
treatment of Stevia leaves. It became possible to fractionate the leaves of biologically
active compounds of different composition.

. A study, using the conductometric detector of cationic chromatography of Stevia leaves,
has shown that the total amount of basic cations of Stevia leaves is about 5%, and in the
preparation, which is 100 times sweeter than sugar, their amount is slightly more than
5%. The subsequent refining of the preparation at the first stage causes a sharp increase
in the number of cations; their number is 8% higher in the preparation, which is 200
times sweeter than sugar; and in the preparation of Stevia, which is 300 times sweeter
than sugar, the total amount of cations is up to 0.3%. The dominant cation is potassium,
the content of which is 80% more than all cations.

. Studies of infrared spectroscopy of various preparations, obtained from Stevia leaves,
have shown that Stevia 100 and 200 are actually similar in composition, while Stevia 300
has an excellent absorption spectrum, which indicates that it is the most purified of
impurities. In particular, 2350-3200 cm, 1150-1800 cm, 950-700 cm™, the intensity of
the absorption spectrum decreases by almost 2 times. In addition, in Stevia 300 the
absorption intensity increases on waves: 1075.3-1036.2 cm™!, which corresponds to the

group of complex esters of C-O-C, the group of complex esters of 1735.1 cm™! C = O and



3377.0-3388.2 cm'!, which corresponds to the OH group, this characteristic is directly
proportional to the content of diterpenoid glycosides.
9. Technological modes of tabletting the obtained products have been developed. There has

been carried out chemical analysis of preparations.
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