LLO3 — 85090l Fms HYLMsZ3gOL Lobgwdfoxm MbozgMloGgGo

Lsd6900LIgGY3ge™ dg3609gMHYOsMs s K BOE30L Bo3MBHIHO
Jodools 93s0@ed96G0

XR90656 BME35605dg

Prunus cerasifera Ehrh docmamgon®so sg@ommo bsghHogdol Jodommo
3900p9600mdoLs ©s s6GOMII0EBEMMO sgEONOGMdOL ©s©Y9bs

(fomr9b0m0os Jodool mgd@m®mols 535009300M0 bsGolbols Imbsadm3zgdes)
03930scmds: 39693603 BogHmms sbscrobo

Ls393609M™ by ddwgzsbgwo: 3OHMEBgLlmGo
300mEmyo0l d9:3609Mgdsms
©MIGHMO0

2093 3oobos

sb @ s g oo

d50v9d0-2023



bsobgMEsE0M 6530 FglidvEgdros dsm¢ydol Jmms MLmsggeol Labgwdfogm
603960LoEIEHOL  Lodwbgdolidg@yzgwm  Ig3bogMgdsms s XBOEZ0L  Bo3MWwEHIGHOL  Jodool
9356033963 30.

50b03bo  3Omgd@o  3obbmMEogws L3 dmms  MLmsgzgEol  ghmzbmwo
b5393609MM BmbOoL BobsblmGo bywdgfiymdoom (3MsbEo AP/96/13; PHDF-22-2895

bs3g3bogmm bgemddwgsbgo: 560930 3oem5b0s
36Hm@gLMM0, doMmEMAool dgabogHgdoms
©MIJGHMO0, d50v9dol Fmms HYLozgEol
Labgardfogem vbogg®lbodg®o.
99035190 gd0: 1. 30060 J356Obsgs

Lodo®omgzgemb ¢9dbo3m@o vbogg®dlodgdo, 3Gmggbmeo
2. 565 gmargmosbo
Boms L0390l gomgzbmaro Lsdgsboghm gmboo,
»30mO0BMEEB0 g30m3s&quot; bods®mgzgwml 9Mmzbrwo mgobo.
J0300L MJBHMMO (R6Mwo Jodos).
LogoMmggeml ¢gdbozmeo 1bozg®lodgdob dmfiggnwo 36Gmaglm®o
3.99M0d 56M3dgbady
05030l I HLMZgEol Labgdfogm ¥bogzgMLOEYEO, 53MMYEO ©s
09906560 Bgdbmemyogdol 0BLGHOGWEOL, Jodow®o sbsgrobobs s
b9OLEMOL MLsROMNLMIBOL J5bgmBoEYdOL dmszmo dgEbogMo msbsddmmdgmo

LooLYOESE0M BsdOGMBOL 5335 FgEgds 2023 ferols 050019300 dmos

MLzl Lobgwdfogm boggdlodg@dol LsdbgdoldgByzgwm d93bogMgdsms s xs6EsE30L
353790 3IBHOL LoobgMEHsE0M bodFmb LbEMmdsby.
30L535M00: dsFo 5obMIZz0Eol J. Ne35

b5OobYMEHIE0M B3OMTOL o36mds Bglivdargdgeros dsmvydol dmms Gloaggwol Labgwdfogm
16039MLOGIBHOL BOBLOM™MY3580, Sbg39 ©B03gMLOGIBHOL 390 339MBY Wwww.bsu.edu.ge

Bmmd Gzl bsbgmdfoge MmBogzgMboGgBol

bsdBgdolidgBgggera- 8abogHydsms s X36w@s330L B3wdIGe

LogoligHBogom badFmb deogsbo: 6. Bs®bsdg


http://www.bsu.edu.ge/

dglogogmo

6536GmB0L 5B MBGMds:  J3996ol  LabryLsmm  MbOblgEygmBolscmzol o
L5gOMTMOOLM doBsMBY Fooo boGolbol, Bo@MGowvMo 33980 3OHMEdEgdol
35¢960l doBbom, LagsGmzgmml 93mbmdngsdo 33wz 9d@IswvMos bowols s dolbo
3959003900l 3MMmMJBHIO0L 39630050980l doMomsEo  JodsMEgdIdOL
396LsB3Ms s [oMBmgdol  bgerdgfymds. Fomorbsmolbbmgsbo  3GmEmdzool
§o63mgdol Logwydzgel Fomdmoygbl baMoobosbo byowgmwo, Mog godmobs@gds dob
Jodor® 89pagbomdsdo.  1533900LsRs0 5530560l  KXIBIMMYMdIBY  Tgladerm
LGMRIOWOL EoLOIEYIBI, 930 YdYE0s L0 T9IoZ5WO BOMEMROYMI® 5JG0IMHO
659H0gd0L  000gbGHOBOEOMIdS S MomEIbMdGOZ0  F9I(339MdOL  #obLEBOZMS.
50b0db  0byMg0gbGHIdL 809310 3bgds  30GsT0bgdo,  MmGYsbmo  Fs3900,
3bBM3056900, BErog3mbmogdo s Lbgs.

51939 MoEILo 603369 mds 5g3L by gMEol QosdTs39d0L 3MI3EgJuvIMMdLL
Q5 39059¢)353900L B5MBYHIdOL Tgbfogasls, 390 GHYgdwwol Baygmagdol bsdMgfggwrm
390053853900l Bo6Bgbgd0 Rt le} ©0MYOMEGOIOOLS o 53000
bydobsfzmImdol  25dm, Mmdgwog Lbgs b3 Fgodwgds A9syMowo 0gbsl
39M98m8o HmymEOE bogogo, dgodangds dogobbomm bwE®moEg3¢ 03900l 360d3bgamasb
gohm.  domdgBHoMGmo b5gHmMgd0m FOEIMo  ©MY36go  FoMdmgdobsmgzol
5MLolvyM39mo  BoMRYbgdo  Fgodgds  3osdMTo3gl,  MMYMOE  ©sToGHIO0MO
©O0MOJIMWIOoL 153390  ©obsTsBJOs©, MMIWgdoz  msgzolb  IbMog  Tgodwgds

3590g9b9gd e 0d69L BmbJ0mbogMo ©sbodbgdol 3HmEvYJBgdols 99049s39d5d0.

0bGgegbo  Prunus  935MG0L  00m@™A0ms© 9GO0  boghmgdom  IoEsmo
Bgmgmmol s dobysb dowgdmwo 3GmEIBHIdol Jodsmom dmgwl JvmBeromdo
bo305m© Fowoeos. Fguffagarowos MMAMGE Bogmagol, 3M30L s 21Y3g Bl
30MEMPOMMS© SJBH0MM0 boghmgdo [1-11]. oo 0bEghglos »drscm@ GHygderol
(Prunus cerasifera Ehrh) 000sG0s3. bogmazdo  0©9bGH0x030090Mw0s 9053500
30MEMPOMMO©  dJBHomemo  bsghmo [12,13], dgbfagerowos  doMmdgwsl  (Prunus
cerasiferal.) sbowo bgwgdson®o Bm®IGRoL Jodow®o gagbomds s oo
530300090 gds  bogmaxzol gqd® Tobslosmgdwgdbg [14,15] Gsdpgbody x0ddo
(009dgm0) Fgfagarowos Bogmxdo Bobdodfiyergdol, mMysbmamo 37539006 s bbgs
9993390 ™ Bagmxrol sdfoxzgdol 3gmomedo [16]. dgbfsgwowos dsmdo ggbmewy®o
6596M09d0b, MmEY6o 3553900L HomEIbmdM0Z0 990339 mds [17-21], 308MH0EMES©
900900 x03d900L  JodomMo  Igagbowmds [22,23], 363530  S0G-bLombvyGo
JOMI5BHMAM55300L FJMEOM sYIHOW0s (3B0TOl s (3b0TTgs35000 FgIE3gEMdS [24-
27], d30m©obgerol domgdol dgbsdwrgdamdgdo [28], bagmgol s6E0mdbosb@wdo s
960057 H M0N0 5dB03mdd0 [29-32]. Prunus cerasifera goomegddo HPLC-DAD/ESI-

3



MS dgomEol  godmygbgdom  dgbfagarowo odbs  s6GmE3056900L  Tgd339emds s
096GH0B0E0MGdMWos  Ms0Yb0dg  BgbME3oGmdMBTgegs  [33-36].  dogdyao
36935653900 253myggbgoryeo  0dbs  bsbm3Mmg3o@sBol  dobowgdsw([37].  Prunus
cerasifera tree gum dgLfjog3esd sh396s Fobdo MB0BIBEHO 5MBOBEMBs s Powsd@HMBss
[38].

&ygdsewo Prunus cerasifera bogoGmggarmdo doeby gogMEgergdwyaro di3gbadgs. 33dwogds
9obo HMYMOF 390, SB939 3N GO0 BMOIGOOL BoMysmdIOO[39]. Bogmmaolagsb
LodoOmzggaml  gzgws  3Mombgdo  53Bogdgb  oblbgoggdmmo  Gg3g3@Gom
36mMIBHIOL: Lofgdgwo, BYwsdo, YymMom, Xgdo, IMmsds s bbgs. Jombgszs sdobs,

B396L  Fogh gobbowren I35 BIOMZIb  oEIMoGHWMdo, Tbmewm©1981 ol
390m399o  6586GmIgdo Bggbgds Logdo@mggemdo dmygzsbowo  #ygdwol bogmaol

33w939L[40,41], 5939 Fob ImOBMEMR0YO FM35¢BIMOM3bdL [42].

36m8englols BeaBIryemog8s- 3300930 M96599MM3g dEYMTsMIMds Lags@mzggemdo
990dgds  0mggsl  doewbg 865 LEMEYMBOEWOs.  3MOJBHOINWSE o6 SOLYIMIL
9mbs390900 LogoOmzgmlb 3oMmdgddo  dmyzsbowo GYgdwol bogmgol Jodom®o
990039600mdolL  Ggbobgd.  s®LYIMBL  sGMLOO  BoVoIYM-Jodo®o  mbs3gdgdo
L5JoOMZgEML  SaMM-3e00T5GHIH 30OHMBJIT0 2o3M3EIIdWMo BYygdwol bogmegdol
Fglobgd. 33193900 oMM Bo@oMmgdwyeos 30-40 ferol fob, dbgdmogos 95306
dgbsderm 3gdbozeo Ledmoewgdgdom. B3gbl dogh Fglffsgeroo Gs3ybody sbgmaro
Ls893609Mm 349003530006,  LsdfMbsMME 9O  0dgdbgds o3 gBMO  33Wg3s
LodoOmzgermdo 353039 9dMo  BYgdwol bBogmgol b FomImgdol  sbs@Bgbgdol
Fglobgd, sOE JOMO S3BHMOO oM 5MOL  JoMmo bsdgaboghm FMHowsb. bsdgzbogHhm
396030 LodGoMob godm  LEOMEs©  FgMLFagergwos  J399bol  Lobsdwgzowgdo,
939650MgMwo  bgwmgmmol s dobo  yosds9v)ds39dge  Lofo®Bmms  sbs@BgbgdOL
359mygbgdol  Fgbodagdermdgdo.  Lodotmzgwmb  bobsdpgowgdo  LEWEWoLE
F9LHogzegwos  BYgdwol bosgmmaol domag@owy®o bsgmmgdo ©s dobysb dowgdmwo
360©JGJO0L (8500 FnEol 3M935M5300) 353mygbgdol 39ML3gdEH039d0. Igmegl IbGo3
B396L 3096 536MmdOO  WoEgMo@®s Bmfidmdl (Msdpgbody smgmmo wgebarglbo
390035309), Mmd 9396sMgMwo Byowgmwols ©s 9sdwdsgzgdol  sbsmhgbgdols
350mM0bo300L bszombo  0bm3s30MM0 Bgdbmmmaogdol 4edmygbgdom, goMgdmby
MoymBomo  Hgdmddgogdol  dgbmbBgdol  dobboom  3ogzweo  g3mbmdozol
36063039000 g59mygbgds 3G0MMOG G0 Ls3ombos.

©©g0Lsm30L 943600 LsbryOLsm® MLsgBOMBMIBOL bs3oMbgdOL Yomzswobijobgdom,
33090905 bodo®mzggerml  bobsdgowgdo  asbLsgMmMgdom  gbgdmeo
939656M9900L  9guBHMogd3ool dgmmEgdoL ™3E0T0D305, BOMIIGHOMMO 3MHJ356M5GIdOL
do0gdol  G9gbmemyogdol  dgdvydsggds, dsmo Jodowydo Fgagbowmdol  33ewg3s

4



5659900Mm39 IgomEgdol  99d39mdom s Fomo  gsdmygbgdol  3gMlidgdEHozgdol
©oy9bo.

890dgds 35133650, GMI Jobgwozs GHYgdwol s GHYgdwol bogmgzolysb
900900 30H:M©YJBHJOOL 3M3WsMHMIOLYS, LyJsMMzgEwml Lobsdgowgdo O
FgmLHogergwos GYgdeol bogmaol domogd@om®o bsgmmgdo s Bsmysb domgdmwo
30m©MIGHIOoL  Jodor®mo  Tgygbowmds s  gosddsggdol MMl  dodpobstg
(33E0w)dgdo-

33ag30L d0Dsbo s 58m3sBgdo. LogsMmzgwmdo s3MEIMgdYo Gygdwol (Prunus
cerasifera Ehrh) 3gwvio gm®dgdol s 3NwEYOHm@o x0dgdol domermyor®o©
53§00 65gBHmgdol (BgbMEMEO BogMmMdOL, JMYHDINYdOL, 39630l WO3M0EIMO
B59HMgdoL s  Lbgs)  @odmymas s  0I6GH0R03530, Fomo  MMEIbMdMOZ0
9993390mdol dgbfogews,  6gwgmmol 3oesdvdsggdool Mm3GH0Tsw Mo 3060Mdgdol
503965 5 FomY96 BOMEWMAOMS® 5GH0MMO bsgMmMJd00 FEOIHO 3BMEYJEJdoL,
306396G®5¢700l s 36935653 gool Forgdol GHgdbmemyools 990¢)dsggds. Gygdwol
Bogmaol  200539935390000 FoLYdIo  3OMOYIJHIOOL  BOMEIMYONMI©  5dE0HO
5596M09d0L Jodo@o d9agboMmdol s 6EHOMILOIBEHMGO 5dE03MdOL oybs.

393609090 Losbeng bods®m39wml Lobsdzowgdo doMmzgms 0dbgds dgbfsgwowo
AYg0ol  Bogmxzol  LEMwo  Jodowy®o  dgpgbowmds  (LoLGHIMGo  33wg3s
JOmIsBHMaGsx3009d00m-HPLC-UV,Vis,RI, UPLC-MS,PDA GC, b3gg@®swvmo sbseobo,
0bg®sfomgwo bbogoom sbswobo s 33wg30L  Jwsbogm®o  Bobozm®-Jodom@o
9900M©Jd0m) GHYgaeol domagdBHomo bogMmgdol mM3oLMBMOZ0 s MomEYbMdMOZ30
9900p9600mds. Igbodwgdgwo 3obgds Bogmaol 3md3wgduMo gosdwdsgzgdol ©s
3900539853900L Bo@BgbgdOL 350mM0HE00L > 2oM9dmby )9OYMBOMO
b9dmddggdol  gblBgool JoBbom 3030 g3mbmdogzol  3G0bE03gd0L
399myg9b9d5%g ©o53dbgdo 06M3530MM0 BHgdbmmmyogdols d9dwdsggde.

bbgs 0659900HMm39 BoB03M-Jodor®o dgommgdol sdmygbgdom dsdmymaowo s
0963080300700 0dbs 5 sbFGHME0s60, 7 BWs3zmMbMmo©o ©s 5 BgbME3sMHBIMBIFsZs.
3Y9g9ol 3M630Losb Jomgdmwo 3bodbgmol 9gdapgbanmdsdo sgodboMgdwywo
0g65 21 30033mb9bGH0, 59536 0@IEBHOROE0MYOMEs 13 3:33mbgbGo.

656m30b  3GsdBHozmmo  960dg6gmmds - glfsgowos  bsgmgol s  dobo
36500300 G9dbmmmyoom  49edwdsggdolsl  domgdmwo  3MMmEIEIdoL
00m5dBHoMM0  Bogmmgdol  Fgagbomds ©s oMo BOMEMYOIMO  5JGH0OZMDS.
F90Bg0s ¢9dbmemyon®o dgmmgdo, Hmdwgdog bOHmblgwymeugb domsgdordo
6596H0gd0L BogbodoeMo dgbsmPbYdL. Fo@dmgdol sbs@Bgbgdol 3semGOboEool



0900mgd0  I9FoMIggdl  Lsdogdsl dobEgdl  ofs®IMmb  dsBsOBY dmmbmgbswo
30MEMYOYIMSQ 5JGBHOMOO 3OMEYIEHIO0 5 301935053 Jd0.

330g30L Mmd0YJBH0, Bdbsas s 8900MmE03s: bogmygdl 300gdom 2016-2021 fergddo
bbgoalibgs mggdo bogmazol Lsdmabds®mgdwm Lodfoxol 3gHomedo. 33eg30l MmdogddL
§oMBmoybl  BYygdwol (woom. Prunus cerasifera Ehrh) g3gaww®o gm®dgdol o

30GHMO0o X0dgd0l bogmaggdo.

Y990 IMoz0efermgsbo bgbowmgsbo dgbatmgs 36MHOLYdIMMS mxsboL 319G 3M3s60s
335600, bmgxg® bolidsyzsc0 3MBJos, dwogh ©GMGZ0W0, §3wosbo 6 mgzwm.
Bogmal ImImHagz5wm, dMdOEHYM-0m3MmR35¢™ 56 339MEbOLYdOO BmMTs 5§3L. oL botrmdl
OHM3MO3 3w GH030090w, sg39 9931 GH03009d0 BHIMOEHMMm0sDY. Jabol Ly
030m3sb  oLdl, GMIgeroE 9godwgds 653m360 0gbsl gBIdMb, sMbYdMLB, §gsedsmb
5309030 Jo@ob Lsfobsswdgam dodsGmvagdoom.

Bogmaol  gggMo  yzomgwo, fomgwo s 0obyghos, bmyxg® momddol  9sz0.
B0sopolodo  bozagd  dmdmbmgbo,  ©s935YdYOOLOET0  TJIFO,  J3OWZS O
940b35900d¢0gs.  dmbogE0sbmds  BMslmmwo bowsb 300 33-0gs. dgbowrgmdsdo
09969096  Jwosgol, sGHTolbs o gotga@ol LsdoMIE. 39O ©s INWEHVOST0o
393039 gdME0s B3¢3969mTo, s s 306 sB0530, 065630, s309M3s335L0530 ©s
bbgs.



Lby®1. Bygdsewo Prunus cerasifera Ehrh

bogdoMmzggaemdo dz9mwglo EOMO0EE Momgdol yzgwasbss 293MEgwgdMwo brgzol
©mbosh 1600-1800 dgBH®msdg Lodo@agby. 9855950 IM0MBIdIMEO  X0dgd0s
AMIOIW35, FBIBLYEOL JgMbowo, Fomgwo EH®Is, JMmsobo, Gombo, bzsgzosbo
o bbgs.

2% 08 20205

oban

b® 2. 20%oxbrmol dghabowo (Prunus cerasifera 'Gazapkulis Merckhali' s®gmao
X03905, Bogmz0 05650Mo Ifoxzgwgds 20 0360L0@sb.



b 3. 06090 LodFoygb >0zl s 03MORIdS 03¢oLOED LgdEgddoMol To
“0ob3gds3©g

by 4. 5 FoOmo gstobyg@o (10/VIII - 25/VIII).

Gy,

bme 5. fomgwo ©@O™Es -GYgderol  Jodmaro  x0dos, JoEgdMwos  3wmby®o
bgergdaool abom bagmgo Iforgds 0gaoliol 3oMzga bsbggs@do



- 1

L6 8. 390 Hygdwo



BoleBo W
21, 0% 20998

L .

bey® 10. 3gwMo GYgdewo

AYg0ol  bogmagdo  Go®dmBmdol  dobgzom  Ls3dom  goblbzagzgdosh
960569000L5y96. 390 OO BMOIGd0 306  Bmdob Bogmmygdl 0dwngzs ysbogo FHhowoom
55bEmgdom 20 89-00 s 3MH3030 FHOWOm EHBEMYdOm 25 83-0¢Y, J5d0b MmEgbas
30GHMOMo x03900L bogmazgdo (3569 gmommes fomgawbsymgsl dgdmbggzsdo 27
©> 30 99-0pgs> dglvdsdobo®, bmem fomgwammmosbo fomgwboymgs gm®dol
990mbggzsdo 3093 IBO™ JgBHo 35 s 37 99-0gs. dgbodsdobs@ @oblbgsggdmao
Bogmgzol ol o FEMEmds. 396 BmEMIgdTdo bogmxzol dsby 6-8 §-0s5, bowem
3@EGHMOE x0390d0 bogmezol dsbs 18-25 4-05 (GbGogo 1).

10



&Yool Bogmgyol goBogmco dobsbosmgdergdo  gbGoo 1.

Bmds (39) Sorerncomd
Bogmgo BmOIS 8960 399 36dogo a9Bogo asLs (3) be(“g@)
FOowo FOoeo <
00635000,
3obogbmol by dmfooroe [IEN
Bgegboeo 100N © - 10.4:0.4
52 2503 wo, b3 gao 27.4:0.82 |  25.6+0.76 7 100:03
%29 06 o gbog®dgl 306obe3g 30
’ B9gdhbg350s 60 <
60
d0Msdgs 9330 25.34+0.
.63+1.1 37+1.1 26.0+0.
(abom 31.07) 063350 | Y3090 o 36.63+1.17 37.37+1.19 9% 6.0+0.83
2Jpyeeo b3 am{ﬁ:f)b@ am(ggb 13.46+0
35600LBIM0  [Goa®dgegdyy 31.24+1.06 | 28.49+0.96 T o | 13.46+0.45
(bre03.08) ©o 3900bgg | Imdgo 48
) 0 )
9330
90350, d9do 3
6(22’3@0 gi’gj” Bobs3RBIZ0 Petmba ama | Beln | m7am 18'73*0'6 19.0+0.68
ROV WOOM 60 “'lmtj
9330
Poogwo Omds - 13.5+0.4
a@Bom 05.08) 96350 | foomgwo derdg 32.7+1.17 27.9+0.97 3 14.0+0.56
0
absEobwyyMo
13.08 330060008 | dado | B0OR | 99,080 | 23.082 | 7.1021] 7.0:0.21
w60 fJomgwo ®
008s3m-
OO M)
pz1obob Lsbogrolig ami?b 12.83:0
I6aOM@s(d.850 | mgscrm@o d60 8(?1 > 29.9+1.07 26.9+0.96 '41_ ‘| 12,4+0.39
Imdo 16.08) 308379000 23
PO
(0]
BIO0 Ber3d
poooeo O@MOOMUL m—3
5gg0s@o(br@em,|  BeagGde é’o 39 dom | 2385090 | 206:078 | 63:021] 61:0.23
0obob3sG >0l mﬂ
7.08)
90y
330%736’0(’?;’2)35 ajggﬁ’i""m foogwo | gmder | 264:1.05 | 2745100 | 0203 100.0.35
024, R3O 5300




9330

39 m0.97do Besgo o
Poogwo(bramm?2|  dmy®dm J 26.1+0.78 20.8+0.62 | 6.5+0.23| 7,0+0.25
.09) Joogwo | 9mdgo
) )
d9do
fJomgwo. by, 3 8(*)@336
©mR®0,d00 | Bgo@o ago ama o | 2128:068 | 20.48:065 | 5.3:0.20| 5.2:017
093005¢5,39€) foogero | Gy
©0 3

Pask #1- 4316 - QD= 1. MS Scan
=

AT

Bgods 1 Hggderob bagmaob 33¢0g3s

L

CA8ipH 7,00

afsdoosl

| womeosto aduamadee |

3Y990ob bsgmxzol domagdGHowcmo bsgmmgdol godmygmas s 096EH0B0Io30d

6030009070900l 250MYMRBs S 0IBGHOB0IoE0d ABBMOEF0g®s Tosww 989IGHOO
LombomGo (HPLC-UV, Vis, RI, Conductivity @s v)en@@s8s0swo 9839Jd¢wIMo Lombo@o
3sLL-b39gBHOMMO JOMIsBHMyMoxzgomgdol (UPLC PDA-MS) dgom©om; bsg@ogdols
(LsgBmm  Bgbmegdo, Bwsgmbmowgdo, bGHME0s6gd0, IsHMEH0bmowgdo, 3gd@obo)

12




©5mEobmdGmogo  999339wmds @5  BGH0MJLoBGHWMMO  9dBH03Mds  gbolabzM
139dBHOOMOO FYNMPOM; 33€930LSL J3MYgbgdwo yzgws Asablbgwo (Bgmsbmero,
3393Mbo@mowo, 30563390053, oym JOMBoBHMYOOR0MS© Lbrgos
0oLL3ggBHoLom3zol (Merk, Germany).

1. 0bog30@wse@o  boghmgdol  sdmygmys  GgmbBgzomo  gdbBH®odaoom s
361935605@ Mo JOmdo@maMognomgdom (HPLC-UV, Vis).

2. 9bGHME0sbgdoL,  Bwsgmbmb  gwo3mbBoIdol s BI6MEIsMHdIMEIFZ3gdOL

00Y6H0B03E0>  B5QoIBIIHNO0 ©d RGOS 850 IBIIONO0 LombyHo
JOMIsBHmyMsx3009d0l HPLC-UV,Vis, RI, UPLC-PDA, MS dgom©oo.

3. ®9bm@nmo bsgmmgdol Gomgbmd®mogo dgbfsgars HPLC-UV, Vis, UPLC-PDA,
MS g6r085GHma655300L dgomEom.

4. 3500mbg00lL M30LMdM030 s MomEIbmdMogz0 gsblsbmazms HPLC—Conductyvity
methods.

5. 9630mdbosbGH Mmoo sd@Ho3mdol  oblobezms  (2.2-oggbow-1-303M0w
0©M3H0OLLEBOWIOHOMIOIoeol A5dmygbgdom) DPPH dgmmmoo.

6.  BWs3mbM0YdoL MmEYbMmdM030 AobLsb3Mms L3gdGMmawwyMo dgmmpoom (AICI3
-0b 09543030, M006BY 350s56g3HOTGd0m).

7. bsghom  Bbmmgdol  M3mEgbmdol  goblobea®ms  BmEob-omdsa@gml
9dgmoo (Folin-Ciocalteu) (35¢00l 355359 390563500 dg00m);

8. 030@MH0 3033gdlbol sblisBNZMs 50M-JOMBoGMyMogonwo (GC)dgmmpon (GC
Thermo).

L5/ Tomb 53MMB305 - 33e930L F9YRJO0 SLsbwyeos 3 Ladgabogmm LEsGHOLS ©s 4
LogOMSmOobm LsdgEbogmm 3Mbxzgmgbizool dsbsngddo.
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3999394690990 Lsdg360gMHm FHmIgdo:

1. JeiranPutkaradze, Mzia diasamidze, Maia Vanidze, Aleko Kalandia/ Antioxidant
Activity ~ of Prunus  cerasifera  products//  http://www.crdeepjournal.org/wp-
content/uploads/2021/06/Vol-10-3-2-1]LS.pdf, 2022;

2. JeiranPutkaradze, Mzia diasamidze, Maia Vanidze, Aleko Kalandia/ The Waste
Obtained From The Processing Of Tkemali Fruits And Our Living Environment

https://mpe.openjournals.ge/index.php/mpe/article/view/6014, 2022;

3. Maia Vanidze, JeiranPutkaradze, Nona Surmanidze, Inga Kartsivadze,
Indira Djaparidze, Aleko Kalandia/ ANTIOXIDANTS OF INTRODUCTORY AND
ENDEMIC PLANTS IN GEORGIA//

https://scholar.google.com/scholar?hl=en&as sdt=0%2C5&qg=Antioxidants+of+introductory
+and+endemic+plants+in+georgia&btnG=20.17

4.JeiranPutkaradze, Maia Vanidze, Aleko Kalandia/ BIOLOGICALLY ACTIVE
COMPOUNDS OF PRUNE FRUITS AND PRODUCTS OBTAINED FROM THEM//
American Chemecal Society 2022

5. JeiranPutkaradze, Maia Vanidze, Aleko Kalandia/ Chemical composition of Prunus sort
«red flag» fetus and its derivative products"// g59myggbgdomo dom@gdbmamyools dg-2
L59OHMSTMGOLM I3MEs-1igdobs®0,2019

6. X906056 BMEH3M599,0505 3560d9, °eg3m 3005605, OHMLELD sgzomsdy/ Prunus
cerasifera Ehrh %mgog@mo 3gwmdo ©s 3N@EGHYOMwo  gmemdol  wo30EvIo
659600900/ Lads®mzgewml G9dbozdo Mbogzgmlog@ol Jodowmo Ggdbmammyools s
09GO OmR00L B3 gBHoL 30gH mORBobIdM, 83509dogml goz0  30bizodol
505980036 90 fferobsdo dodwgbowo bsg®maedmmobm - bsdgzboghm- 3mbggmgbizos
»J0005-000(93900 ©s 39ML39J3H039002023.

©oLYBEE00L dm3MeEremds ©s BEGWIBHMGS - oLYMEHE0s dgagds 118 bsdgJo
3390©0Lg0, EMIGHMOOL 93500930v)M0 bsMobbol Imbsdmzgdwms FomImoagbowo
oLYOGIE00L 2ox3mM3d0L 0bLEMJ300L Jobg3z0m s FMoE3L LdGoGMw™ ©s
bgdmfigmgdol 4396gdL, GobssMLL, LBIML 67, 3BOHOOL bbal 20, OsYMSTsL 14,
bdgdsl 3 s odmygbgd o WOoEIMsGHMOL bylbol - 145 ghomgmwlb.  JoMOMI©O
393bGHoL 8905096MdSB0s: FYbogo0, WOoGHIMGHMGWMo dodmbowngs, F9wgagdol
356bxs, 9Ju39Mm0dgbG Mo bsfowo, ©i3z0s s FodmYygbgdMwo woGHIMsGmEolL
Bodmbsmngowo.

@OoAHINGMOHNWo  dodmbomgs - B5s36Gmdol 306H39c 380 ebbogmos
9396560L 990099600 Mdsd0 9953500 doMBHOMMO bogMmgdo, dsmo domliobmgbol
ab39d@gdo s 93gbsty Prunus-ol bosgmaol domsd@om®mo boghmgdo- Bwogmbmb
303bH0EIGd0,  BgbmwMo  bsgOmgdol 393039wgds  939bohyggddo,  Fomo
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http://www.crdeepjournal.org/wp-content/uploads/2021/06/Vol-10-3-2-IJLS.pdf
https://mpe.openjournals.ge/index.php/mpe/article/view/6014
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antioxidants+of+introductory+and+endemic+plants+in+georgia&btnG=20.17
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B0DBOMWMAOOH0 5dBH03M0s 5 LI LodoMMNZYE M0 {53MEIWIOM0 GHYgdaol
B0M@MPOIO0  EbOLOSMYDs.  EOLYIOESGOL ™Mb  sbawsgl  godmygbgd o
@OoGIOGYIOOL Los.

530 2. Bygderol Bsgmzol meysbmmo dgsggdols s bsb3omfiyergdols HPLC-UV, IR,
UPLC PDA-MS 99002q030800> 33¢m935

3Y9g9ol bsgmaxzol 9duBmod@gdol 3mb3ggb@G®ma@gdol 3YsmBsBosbo gdudmogomgdsls
39bgbom 139Hby SPE-C18 (Waters). g90d@0ommgdvar b3g@do 600w93gd0l  dg@ebols
9990092 Fomgdo  gawsbBHgdo  doM0moEs©  FgoEsgl  MmEYsbmer  Tgs390L s
B5bJomfgamgdl.  mORBMEo 35539906 0©YEGHO0RB0ZE0s  Bodoms UPLC PDA-MS
JOMI>BHMAM30MHGOOL FgmEgdom. 35dmygbgdmo 0dbs sbscoBr®o bggBo (Phenyl
3.5um, 4.6 x 150mm), @odblbgwms LobEgds 0.1 % yombobomgdmwo fyswo,
5390™bo@®owo  (Acetonitrile) 256H©0g6GHT0.  G3MmEI6MdM0Z30  SBsEobolomzol
399049690990 0gb6s JHMTo@BHMyMsx0mwo dgommeo UV-Vis 2489 g gd@m@om. bogrm
65530 fgamgdol MomEgbmdmogzo d99;339MmdolL 33¢g30Lom30L 2sdmygbgdryo odbs
Fo0s 9839JHIM0 LoebMOO JOHmIsGmyMsgomgds (HPLC)- Waters (RI ©g®gd@mdo,
Binary HPLC Pump 1525).

1.000e+006

-0.401 5.000e+005

0.000e+000 J _ |

200.00 —=allm———
|~ ——

——

400.00 4——————————_———

6.800 - 288.83
Intensity

AU

-0.80+

=
g
Y]
060 &
==}
2
8
n

7.635 - 190.98

300.00

-1.001

-1.201

—
550 600 650 7.00 750 800 500 550  6.00

Minutes Minutes

L6, 1 Bygdeob bogmagol gdb@®ag@gools UPLC-PDA-MS L3gg@®o

Bogmogegdsms  0gbGH0Bo3sEo0ls o MIMmYbMdMoz0  sBsgroBolsmzols
359mygbgdweno 0dbs B39l bgwm s®LYdMo bESBIHEGHMwo boghmgdo (wodmbol,
359¢0b, 03060l 3553900, 4EY30Dbs, BOMJBHMDBS S LodsM®MBIL Lo odOM IMHEIdO
0gbs 53900) o b0ogmogMgdsms dsbiols https://metlin.scripps.edu ms30LvyBs0 B,
51939 ©9396B0MHYOMO OEHIMSGOIO godm3939d0L dmbsizgdgdo.

Bogmoghgds 1-[M-H - ] - m/z 132.93 0306560 bsgmmos. dobo gMogdgb@ogools
3900920 BLY3™M b5gHMOos m/z 114.99. 993539006 MM 6.286 o, Fsbmgdol dsduodsdo
UV- 215.5 nm. b&sbs®@vye bogOmmsb (358emdgsgs Malic acids (Sigma-Aldrich) o
METLIN bsg600900L 955900 d5bob glisdsdobs 603m0gmgds 1 8gglisdsdgds 3o9¢rdsgegels
(Malic acids).
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6.213 Peak 9

1.0x10% 0.80-R15-5
5] : \
8.0x10 060l |
|
|
2 6.0x10% 5 \
2 < 0.409 \\
g \
£ 4.0x10%] \
0207 |
5.
2.0x10% \
0.0 0.004 \\ T T T T
oo sbo | 100 250.00 300.00 350.00 400.00 450.00
Minutes nm
}-6.000e+005
£4.000e+005 ‘§ 6.286 Peak 1 - QDa 19: MS Scan 19: QDa Negs
[ 2.000e+005 £ 114.99
= 20000.0-
-
100.00 2 15000.07
y c%
[120.00 £ 10000.01
[-140.00 5000.07
0.0l ‘M.\ Lo gLl g g, |
400 6.00 8.00 200.00 400.00 600.00 800.001000.00.200.00
Minutes

mz

L. 2. 6ogmoghgds 1--ob UPLC-PDA-MS b3gj@®o m/z 132.95

60300096905 2 -[M-H - ] - m/z 190.93 g3653096¢8)5300b 890930 m/z 111 303005. 89353900l
O™ 7.568 {jo, 90056mgdol doduodmdo UV- 210.7 nm. LEsbo®@Hmew bsgmmmsb s

METLIN bsgeagdol 8sbgdol dsbol dgLsdsdolbs 50300gMgds 2 89qbsdsdgds erodmbols
05953°L

4.000e+005
500000 2
& 2.000e+005]
400000 =
0.000e+000 1
2 300000 - 150.00
23 o
g =3 P — S ———
E 200000 3 200.00
@
100000 8
~ 250.00
&/‘_‘_ﬁ%_,_\_,__

700 750 800 850
Minutes
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=1
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7.550 Extracted 7.550 Extracted

3000007 19992
8000.00 111.01
2 20000.01 2 6000.0-
[} 72}
T ]
= £ 4000.0-|
10000.0-
2000.0+
! L“ . “\H“ g Lt gyl 0.0 | Pl \“ : :
200.00 400.00 600.00 800.001000.00L200.0C 100.00 150.00 200.00 250.00
mz mz

b®. 3. bogmogmgds 2--ob UPLC-PDA-MS L3gd@®o m/z 190.97

Bogmogegds 3 -[M-H - ] - m/z 190.98 g6s39635300L 990930 m/z o6 Rsbl. 993539000
©MOm 5.744 o, 9056 ddol dogdbodmdo UV- 213.1 nm. bEsbo®@va BogOhmmsb o
METLIN 659600900 9sbgdol 850l dgbsdsdobs bogmogmgds 3 8gglisdsdgds Jobsjobols
05539L (Quinic acids) (C7H1206)

500000 5.744 Peak 1 - QDa 19: MS Scan 19: QC
400000 19 04

> 3000009 2 200000+

= 200005 £ 1000001

100000+

200.00400.06600.0@00.00000.0200.00
mz

o

Minutes

Peak #8 - 5.684 - QDa 18: MS Scan [ 2.000e+005

3.1
278.0 362.2 437.5 495.5 F100.00

—~
F120.00

190.99 =
—- 140.00
F160.00
F180.00
[-200.00
F220.00

Intensity

Apex 200 400 600 800 1000
Minutes

L. 4 603009MHgds 3--ob UPLC-PDA-MS b3gd@™o m/z 190.99

Bogmoggds 4 [M-H - ] - m/z 192.96  #yggderol 39d@obol 3ocoMmeobols 990mad
3oJLoMEYds JOMTo@BMaMmsdsbg 89353900 MMM 5,460, dmsbmngddol dodbodwdo v.0.
139J3H®do o6 BsBL. METLIN (https:/metlin.scripps.edu) bsg®mgdol dsgdols dsBols
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dgLodsdobo  BogmogMgds 4 Fggbodsdgds AdwsdGHrIGmbols TgogsL, dmerg3eGo
0sboo 194.14 3 / dmeo (a-D-Galacturonic acid C6H1007).

5.460 Peak 1 - QDa 1: MS Scan 1: QC
140000.07 192.96
120000.04 i 150000+
5, 100000.07 =
2 80000.07 ‘2 100000
i) 1]
£ 60000.0] =
40000.0 50000+
20000.07 \ }
0.0 L ‘\ AA‘J . L ;
obo | 580 | 1000 | 1s6c 200.00 400.00 600.00 800.001000.0C
Minutes mz

b@omo 5 Bogmogmgds 3-olb UPLC-MS b3gd@eo

3Y9gdob §39680 0gbEGH0x030Mdmo 0dbs 4 35MdMBI3s: 399935, Jobsjobol
07535, ©00mbTg535 O FoddBHIO™bOL 37535.

60300096905 5 -[M-H - | - m/z 179.06, 853650 5339 3056339085535l d0gH09d0L 89009350
§o63m0gdbgds BLggM dmeggrars m/z+F.A. 224.98. J6H005@HmyMsdsDg 9353900L MM
5.146 fjo, 800560gdols dogdbodndo UV L3gdBHebg o6 Bsbl. Lidobosd@Eme bsg®mmsb o
METLIN Bogomgdol  0sbgdol  d5%Bol  dgs@gdom, bogmogmgds 5  dggbsadsdgds

3 3mDob.

60300096905 6 -[M-H - | - m/z 178.92, 853650 5339 F0563390085535L d0gH0gd0l 89009350
§o03mogddbgds  gbggm Imegzmws m/z+F.A. 225.01, bowe  Jwm®olb 0mbosb
d0gM™MgdolL  Fggys  FoMdmoddbgds m/z+Cl 214.87. 89353900l ©@Mm 5.284 fo,
Fmsbongdol dogbodmdo UV L3g@mbg 56 Bsbl. bBsbIOGHMw bsg@mmsb s METLIN
Bogemgdols dsligdol dsBob dglisdsdols 60300gMmgds 6 Fgglsdsdgds GO¥JEHMBL.

100000.01
4.000e+005
2
80000.04 2
o $ 2.000e+005 ]
2 60000.0 8 =
H X g
Q
= [
£ 40000.0 5 2200071 ——p — ———
s I\ —
20000.0 225.00
0.0 .

\ ;
S R T —
460 480 500 520 540 560 580 6.00 5.00 6.00 7.00
Minutes Minutes

bmE. 6. 65030gMYds 5 s 6-0b UPLC-MS L3gd@Goo
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65030009090 7 -[M-H - | - m/z 341.10, 353658 5339 3056339055356 309MHr7900L 89009350
§o®0moddbgds QLggm dmwgzmws m/z+F.A. 387.04, bmwm Jwm®ol o0mbmsb
d0gmmgdol  dggys  FoMdmoddbgds m/z+Cl 377.04. 99353900l @6 5.600 oo,
Fmsbonddol dogbodmdo UV L3g@mbg 56 Bsbl. bBsboom@Ee bsghmmsb s METLIN
Bogmmgdol dsligdol daBol dglsdsdobsw 6030096Mmgds 7 Bgglisdsdgds bagdsMmbab.

5.600 Peak 1 - QDa 1: MS Scan 1: QDa Negative(-
7000007 377.04
30000.09 388.74
6000007
500000] 25000.09
>

2 400000] £ 20000.09
5 i
g &
£ 300000 £ 15000.09

200000 10000.09

1000007 5000.04 u

0 ool B N [ T N
300 400 500 | 600 | 700 800 900 200.00 300.00 400.00 500.00
Minutes mz

b®. 7 bogmogmgds 7-ob UPLC-MS L3gd@®o m/z 387.04

3Y9g0ob 39600 0©rbGHO0BoE0MgOMwo 0dbs 3 EMI0bsbE0 babTomfiyswo: yarm3mbs,
BOMIBHMDS - LogoO®mbe.

05690 8553900L 33935 HPLC-0b 8g00m@ocm

35MdMTz53900L 09bGH0B03o300l 909y 0000 §bg30lb  Lombmeo
JOMI5BHMAM55300900L  dgomom 3969090  sblasbnzmME  0dbs  ©MI0bsbEo
603m09M9d0L 359¢033535, Sg3zg L- sb3MMBd0BOL 359358 s E0TMBIgs35L F99(3390Mds.
JOMI5BHMAM553009d00LsmM30L  603MIgdo  JmdVos  gdgyo  fabom;  3gdBHobol
dbogdo Bogmzol §3gblb 1:1 mbsgsmEmMdom 9ds@Ggds goobmeo (96%-0s60).
39608 Ma0M9d0L 98wy 60dwdo 1:1 Msbogs®mEMdom gMgzs dmdMmog BsbL-0,1%
Bbgm®I9350. 0bxgdE0M9d58g 60ddo ogowEMdms 0,45 336 Bmdol BowG®do.
JOMA5GMAMIR0Mwo  sbogrobo  B0dobstgmds UV-Vis 2489 ©gdgddmcoom L-
313MMBdOBOL BzogsLbom3zol 254 63-BY, 0dMbEIFsz5L0m30L 214 63-bg, oymBoLom3oL
359mygbgdem 0gdbs Shodex -ob go®dob Lggdo - KC — 811 s 3mdmsg gobsb
fomBmoygbos 0,1% H3PO4. sbg3g Gom©abmd®mogo sbsgrobobsmgzgol asdmygbgdweo
0gbs UPLC -MS ©9@9d&Hocgds.

3960mb 9553500 M50M©I6MOMOZ0 FosbysM0dgds bemME30gw©gds by Ise0dMM 3Gl

09939md0m, 609m3ols 9mdBoYdoLSL 359mygbgdyco 396%oggdgd0lL
39035c0lffobgdoo.
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L35¢0dOM IOHMEIBOL ELILOSMYdS 3bGowo 2
©sLobggds | @G™ | R R"2 LAHBIOGHMWO | JobHMgds | X-axis | Y- | go.
2395bOS axis

85599685535 2.337 | 0.997572 | 0.995150 | 4.046815e+004 | Y = 1.48e+007 | Amount | Area | g/L
X +1.28e+004

©30b0l 0535 | 2.635 [ 0.999497 [ 0.998994 | 2.405589e+004 | Y = 3.46e+006 | Amount | Area | g/L
X +9.82e+003

3003535 3.108 | 1.000000 | 1.000000 | 0.000000e+000 | Y = 3.97e+006 | Amount | Area | g/L
X +5.82e-011

L-5b306d060b | 3.446 | 0.999994 [ 0.999987 | 4.102706e+003 | Y = 2.86e+007 | Amount | Area | g/L

05535 X +1.67e+003

wodmbols 5.130 | 0.999894 | 0.999789 | 6.100186e+003 | Y = 2.02e+006 | Amount | Area | g/L

05535 X + 2.49e+003

Intensity

800000

600000

Intensity

200000+

400000+

800000+

600000

400000+

200000+

>7.584 -190.95

Minutes

—T—
8.00

—
10.00

'8.00
Minutes

10,00

L5000 8. Bygdeol §3960L MmEysbmeo 0553900L LogMmm JOmIo@myMsds

Ubgoslibgs %080l (Bygdemols  Bogmaob §gghldo  mepsbmen xgs50m0 g0339emds

gbGoo 3

20




P0dm3ol slobgwgds 3060 35935 rodmbdgegs 59935  (HOGHOIO
Quinic acid %(Citric acid % [Malic acid % Pz530560ds,
Po
aboE3obw@s. g 0.78+0.023 | 0.01+0.0003 | 2.18+0.065 | 3.3+0.099

2FoGrmEo 0.64+0.020 | 0.03+0.0009 | 2.21+0.070 | 3.2+0.102
356m0bggM0. gmbom
fomgmo Mmds pmbod 0.48+0.016 | 0.06+0.0002 | 2.52+0.085 | 3.4+0.115

39Dogbyols 1.04+0.037 | 0.02+0.0007 | 2.10+0.079 | 3.5+0.126
g Ebowo
oMdgws 0.42+0.015 | 0.09+0.003 | 2.55+0.096 | 3.4+0.129

Foomgwo OHmBs.bryerd 0.53+0.021 | 0.03x0.001 | 2.32+0.092 | 3.2+0.112
399M0.Fomgwo 0.78+0.023 | 0.01+0.0003 | 2.18+0.065 | 3.3+0.099
33969 gmoewom

B39bL doge dgbfogeroer yzgws dgdmbggz980 mMYsbran 3553500 Logmmm Mom©gbmds
(BHOGHOMWOo  07530060d5) Lo3dom@ omowos s 3.2 %-sb 5.5 %-0gs. yzgwms
990mbg93580 ©MI0babEBHO 0559935 3500355 (1.89%-ob 2.59%-00g). MGysbmaro
0553900L 899339 mdol 89-5-Bg dgEo Jobol (Jobsgobol) dgo35bg dmeol (0.8%-qsb
1.06%-0¢0g). GomEgbmdMm0gzs Y39wsbg 93069 BHYygdwolb bogmepdo odmbol 955355
(0.01%-q056 0.06%-3¢0y).

$499eol 3960 bsbdodfigangdols 3gangzs HPLC-ob dgmmeom

Bobdomfiyergdol Mom@gbmdmogo 8993390 mdol 3g3agzoLsmzol godmygbgdmwo odbs
o0 9839dBHIO0 LombMo JOMIsGMacmsxgomgds (HPLC)- Waters (RI g@gddmdo,
Binary HPLC Pump 1525), d6mOs@ma®ogonwo bgg®o amide (250 33 4,5 99) oo
Carbohydrate, Ugg@ol gd3gMo@mcs 40°C gawrmgb®o 80 %-0sbo s3g@mbod®owo
(Merck; Sigma-Aldrich), ©g®9d®0oMgds RI. JOM@BsGHma®sx0mgd0bsmgol 60dmdgdo
903bos 3990930 Falom; 3gd@Hobol s Lbgs 3mwmovo bsghmgdol @sabsamgds
0396L 1:1 056585M©OMd0m 3505BHgdom  96%-056 gmbml. (3956GMoBMH0MmIdOL
99009y 600990L  1:1  0sbsxkeM©mdom  3MMmg3om  ImdMog  Bobol-80  %-056
539G™b0G®0L. 0659dE06M905909 6039do 0xowGHMYOMs 0,45936) Bmdol o @H®do.
Y900l x0dgddo ({i39690) bsbBoMfiYygd0@sh Mom©gbmdMm035w goblsB®zmwo 0gdbs
306560 20305, BOMJEHMBS S bodsOmba.

B5bJoMHgargdol  Momgbmd®Mm030  gosbysM0dgds  d9bgzsbm®m309gm  Lo3sE0dOHM
960l 39939mdom, 600xdol  BmIDoIdOLAL  Fodmygbgd o QobbBoggdgdOL
3dmz0olLfjobgdoom.
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65530 (gangdol bs3oEodGM AMGEIBOL s©fgms 3bGowo 4
Name Time | R R72 Standard Error | Equation
1 | Fructose | 4.344 | 0.999791 [ 0.999582 | 1.577167e+004 |Y = 4.36e+005 X +
6.44e+003
2 | Glucose | 5.351 | 0.999930 | 0.999860 | 2.187388e+004 [Y = 8.71e+005 X +
8.93e+003
3 | Sucrose | 7.236 | 0.999894 | 0.999788 | 2.178549¢+004 Y = 8.47e+005 X +
8.89e+003
4 | Maltose | 8.640 | 0.999877 | 0.999753 | 1.705166e+004 Y = 6.14e+005 X +
6.96e+003
0.00035]
q
0.00030] b
-
0.000251 ﬁ S
© ™~ -
Eo.ooozo— o § c
& 0.000151 2 s =
20 3
0.000107 T n
o
0.00005 a
o
0.00000 \
200 400 600 800 1000 1200
Minutes
19500 9. BYgdeol §i3960L bobBoMfiymgdol LagMomm JHmBs@myMads
3Y99ob 39680 BabBomfigmgdol 9g03ggenmds 3b®owo 5
sbobgagds ROMIHODS | em3mbe LogoOmbs dodMgd0L brix
9p/0cm 3p/0e» 9p/0m X500, /0
39bogboyeols 1,4805+0.044 | 6,1155+0.207 | 0,018+0.0007 | 7,614+0.274 8,30+298
9O 3bswo
B065dgws 1,701+0.054 | 6,767+0.236 | 0,2475+0.007 | 8,7155+0.305 | 9,6+0.336
23560 1,5345+0.052 | 7,182+0.272 | 1,282+0.044 9,9985+0.319 | 10,5+0.339
3560obxgMo
fomgwo 0,4815+0.017 | 4,707+0.188 | 7,4115+0.281 12,6+0.453 12,7+0.406
©MMTs.brem
fJomgwo mmds | 1,9035+0.072 | 6,29+0.201 0,774+0.024 8,9675+0.3587 | 9,9+0.336
ambom
39060 0,161+0.006 | 1,503+0.051 10,2735+0.359 | 11,9375+0.358 | 12,2+0.427
$Yy99s0.3mbom
sboE30be@os 0,459+0.013 | 4,1895+0.150 | 5,534+0.199 10,1825+0.325 | 10,96+0.328
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8 |fomgwo
OYg85e0, byyerm

3006

2,493++0.079 | 5,497+0.208

1,7325+0.065

9,7225+0.330

10.7+0.374

Y900l bogmzdo, Gmymma §gbo, mdobsbBHo bsbdomfiyswo ganmzmbass (6,7%-0)),

dolo 999(3390Mds 00mJdol 2-x96 509353905 BOVIBHMBOUL (2,5%-39) 999339 MdL,

bowe  bodo@mbs 30

Lbgoobbgs

X008d0 o

R}MOI>T0

296Ub3039dMsss.

foomgwgmmmmws  foomgwbsygmes  x0dgdobsmgol, dombgsgzs  bodmdol  smgdol

5Z00LS, ©sFsbolosMYdIWo 50IMABES LoJsMMBOL domaro Tgdizgwwmds (60%-bg

3990).

Y900l bogmxaol Loghomm 375305605,

BobBoOfymgdo s Bodo®/dxs35 0bgduo

3bOHoEwob
(GV)
Bodsdols slssbygd OIC | bobdorlgmod | Bsgse/d
Ne ol sbiegu b o obBotligegd | Bogo/Bgo30
dfoxg bogmxo By ol xs30 obgdbo
obmdo
3.2+0.
1 39bogbol dghbowo 096 7,614+0.228 2.38+0,11
2 bobgageo, X3o06b02, | 3550, 111 4150365 | 3,27:0.16
fomgwo Gygdsemo 112
3 B0G3dIS ?'13;0' 9,7155:0.3303 | 2.94:0,14
3.2+0.
4 5F5OMWO 356GEOLBIMO 121 9,9985+0.349 3.12+0,15
3.4:0.
5 fomgwo H®Is,bryerm 129 12,6+0.453 3.70+0,18
3.310.
6 fomgwo OHMds, ymbom 132 9,9675+0.378 3.02+0,15
7 foogeo goento oo, | 3.20. 11y 93750453 | 3.73:0,19
bwyem 102
3.310.
8 sbsegoba®s 1o | 10.1825:0.346 | 3.39:0,17
9 foogeo 8000 | 320 | 5 r95.0.621 | 6.47+0,32
$Yg9oe0.ar03560 115
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356MdMb 3353505 99900b3935d0 M5m©YbMdMH030 35cLBOOLOM MI0EBE 50IMRBLS
3590005535, OMIJ03 Y39es 3990b393580 MmMYsben Ig53505 Jnosbo G99339w™mdOL
65%-b 509353 g0Mms. J30bol o35l Foh3zgbgdgro 0,5-sb 1,0%-0g Igeygmdl. Gog
d99bgds odmbols 3g535L MMYsben Bgs35m5 LOgMHMNM MomEgbmdol Fbmeme 3-4%-
90095 5 dobo 999339 mds 0,01%-s6 0,09%-0¢y Igeygmdl (Bgeo dsbob).

Bogmgzol 960336gamz960 3Hgdbmemyom@o  Fobslosmgdgwo Bodot/dgs3> 0bgduo
1553050 BIE0S S 0330505 5¢gdoBgds 3-U.

0530 2. Byggdmob dmyoghmo ggbmmem®o BogHomol UPLC PDA-MS ©y3gddm®oom
33%93°

Y900l bogmxol  gduBMegd@gdol  9mdBogds  bogdmos  bdgdol  dobgzom.
JOMToBHMYMs530 54ROy 39bgbom 609930l 9mIBoYdsL
JOMI5BHMAM30MOGOOLsNZ0L Yo Bsbmzsbo guBHMedgoom (Waters), Moz dmogogh
6509m3ol @bl LggBbg (SPE-C18) 603w9dgdol o@sbsdmg 35bgboom bgg@olb
59H035305L  Igmsbmeom. 890y 299JBHOIMGPRME LEOBGBAEL  3oFmbslifjmmgdom
353mbowo fywom. dbmerme s30b 3909y ©33JMb®s 3oGH®OX DY bodwdo 3s3wmdol
09939mdom. 8999y 9H93DY 39bgbom  LmMdIbEH0WE Fymom gwromgdowo
Bogemgdol  Fogdsl s  LoFoMmgdol  dgdmbggzsdo  3mbEgbGH®OMYdL. oMo
3bBHM3056MM0  BgbmeGo 6sgMmgdol gEo@mgdsl 355Ybom JmowsEIBGHO?
(9990000 3mbi396GMOMYds 353v9m3d0 5IMIMMBSIEY) s SBFM30569d0L gaErwoMgdal
0.1%-0560 9560083535000 899553900 Igmobmerom. 06030 BogHomgdol
359mbogmRBs©  2odmygbgdmwo 0dbs 139Gl s Fo®ewgBIIGWIOO  36M935MOGIO
139300 JOHMIoEBHMYM>x30MHYds (Waters C18 10 83 x 250 39) e GH®o00bLGBIOO ©s boEwwyeo
3M0L ©9HJJBMIO0m. 0603000 BogMmgdol 0©IbEH0B0ISE0s 30 bEYdM®s
MGG 939JAHMO0  LoPbYOO  JOMIsBHMYMIB0MYdom  (UPLC)  g3m@EHm©om©n®o
do@®ogol (PDA) s 3sb (MS) ©939d@mmgdom. 65960mgdol Gsmgbmdmog sbsgwobls
35356Mmgdom UPLC-PDA-MS, HPLC-UV, Vis ©9&9d@o0gdobl 4sdmygbgdoo.

Bogemgdol 00g6EH058035300LsM30L 60dz69wM3z5605 Tomo BMORBI6EH305 s 39
05000 3sb9d0L (330Egds (0Mbms JodoGIdolL batrxBy) s 0sbmddol Fogduodwdgdols
9603369cmds UV s6gdo.

6030009Mgdsms  00IBGHOBOZE00LS  ©@s  MomEbmdMog0  sbseroBobsmzol
399myg9b9do 0dbs Bzgbl bgwrom sGLYdMo bBBIGEGHWWO BsgMmgdo (Gmobo s
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Jom®mgbols dgs35-Sigma-Aldrich) ©s 6o3m0gMgdsms dslols https://metlin.scripps.edu

0530bIBOO B,  vlY3g  MY39bDOOYPIMO  WOGIOIGHWIMIO  FodmEgdgdol
9mbs(399900. glsdangdgaro 3obs Msdgbodg bsgMmol 0gbE0x03530s.

bE500: LEsbsOEHMwo Gmmobols UPLC-PDA-MS L3gd@®o

2:50] 700000
6000007
2,00
5000001
_ 1.50] _ 2 400000
< 5
1.00] £ 3000007
2000007
0507
1000007
0.00 o]
4.00 6.00 8.00 0.00 5.00 1000 15.00
Minutes Minutes

[2.00 [ 5.000e+005 2
[%2]
) =4
100 < 2
[0.00
7 200.00
400.00
300.00
T /600.00
400.00 T
I £800.00
T T T T T 1000.00
4.00 6.00 8.00 0.00 5.00 10.00 15.00
Minutes Minutes

b@omo 10. bLEebsOEMwo Gymobol UPLC-PDA-MS bsghomm  JOHmds@my®sdgdo s
9500 3D gm®mds@o
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4.424 Peak 1 - QDa 19: MS Scan 19: QDa Ne
Peak #3 - 4.356 - QDa 18: MS Scan 609.03
700000

WA\ 600000

500000+

ity

609.02 E
400000+

Intens

3000007
2000007

100000+

Apex

0
200.00400.00600.00800.001000.00200.
mz
4.424 Peak 1 - QDa 19: MS Scan 19: QDa Ne:

=3

C

4000.0q

30000 300.90

Intensity

2000.0-

1000.0-

00 ! :
30000 40000

mz

byGosmo 11. bBsbsdEHWwo Gvmoboll UPLC-PDA-MS Amax -344.8; M/Z (M-H) 609.03
(fr 300.9).

JOMI>BHMAM59sDg (bwyM.11) bryew 3069 3 MI0B6EHO BogMMo s 3 MBsMO BogBmo
BobL. 659M0gd0L 00gbEH0B035E00L Bo@sMgdsdg dmzsbobym mdobsbEo boghmgdol
3990094 Bo© JOMBoGMyMoxomgds HPLC -UV-Vis 9900m@om 360935605 wo bggdgdol
(Waters C18 10X250 mm 5.0 pm) 358myggb9d00m. do0gdmamo 0gbs 3 doMoms@o bsgmmgdols
BOJ309, OMIJWMS  JOHMIGHMYMIBOMIDS  ©IPIOOMO  0Mmbobs3o0m 2 ©MI0TbE
659HML sa03mbgdl M/Z (M+H)-286.90 coo M/Z (M+H) 300.91 335d¢0g3l (bvy.12)
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1.6x108

6. o
1.6x10 145105 s
6] o
1410 1.2x108] S
1.2x108] 6 /
1.0x10% ©
1.0x105] 2 e
z 2 80x10%] i
2 gox10%) 9_2 T o
2 £ 6.0x10%
£ 6.0x10%]
4.0x10%] 4.0x10%]
2.0x105 2,0x10%
0.07“\““\““““\‘ 007““““““\““\‘
250 300 350 400 250 300 350  4.00
Minutes Minutes b{jﬁ)amo 12. 936"5{1600
+1.000e+006
z
2
+5.000e+005 2
£
[ 0.000e+000
E‘ 200.00
400.00
= /600.00
[ — /800.00
£ [ £1000.00
. , 1200.00
2.00 4.00
3y Mnutes PLC-PDA- MS §6mBs@ymy@sds M/Z (M+H).
0.354
0.301

0.254

0.207

w
2 o
0.157 =4
0.107 o
0.057 -
0.007 % )8
e S C

450 500 550 600 650

Minutes

b@smo 13. @Gogdzos 3 UPLC-PDA- MS J®Omds@my®sds M/Z (M-H).
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1.2x10%] 2.774 Peak 1 - QDa 19: MS Scan 19
Loxiob] 6 286.91
8.0x10°] 1.5x10%
2z 2 ]
£ 60x10%] 2 1.0x10%]
T 4.0x10%] =
5.0x10°]
2.0x10°]
00] 0.0t
T obo | abo | ebo 500.00 1000.00
Minutes mz
2.774 Peak 1 - QDa 18: MS Scan 18
] 594.99
1.0x108
> ]
‘0
@ ]
IS ]
£ s5.0x10°
0.0t

| .
500.00 1000.00
mz

b600 14. gG3Jg0s 3 UPLC-PDA- MS J6mds¢ymy®sds M/Z (M+H).

bogmoghgds 8 [M+H] - m/z 289.90 (M-H-284.91) gojlo®gds Jormds@my®msdsty
39393900L  @OHMom  2.764, F0sbmgdolb doduodmdoomn 279.8 63 s 50063-bgy IgBo
(Lodfigbostm  PDA 396 BObggrymgl 500 63-%g 9@ B3gbgdsel, DogMod
3590ygbgdwge0o 0gdbs BMogd305ms b3boMYds L3gdBHOMBMAEMIYBHODY (Mettled Toledo UV
5 Bio), bogos B396905 519 63. bgs 890mbgg39ddog 6sb396900 0gbgds 53 3o Jowgdwyeo
9900929%0).  Jogdo  dggydol, obggg METLIN  (https:/metlin.scripps.edu)
6596H0gdoL  Tobgdol dobol Jgbodsdolo  BogmogMgds 8 gglodsdgds (30560@0bL,
9meg3meo dsboo 287.24 g / dmero (1-Benzopyrylium, 2-(3,4-dihydroxyphenyl)-
3,5,7-trihydroxy-, chloride; 2-(3,4-Dihydroxyphenyl)-3,5,7-trihydroxy-1-benzopyrylium)
(Ci15H110e).
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Peak #1 - 4.083 - QDa 30: MS ... 4.786 Peak 1 - QDa 30: MS Scan 30: QDa F
2

£32.0 2786 4861 6000007
£ 400000
=
= 200000
286.93
0
4.787 Extracted
400000 449 05
=
‘wn
© 200000
=
0 T — T T
. 200.00 400.00 600.00 800.00 1000.00

Apex mz

19®15. UPLC-PDA- MS J6cds¢mp®58> M/Z (M+H).

603009M9ds 9 [M+H] - m/z 300.91 gogloMmgds JOmds@mysda®y 99353900L @OMom
2.764(», d0obogdol doduodmdoom 282,968 s 518.360. domgdmaro 8ggagdol, 2lg3Y
METLIN  (https://metlin.scripps.edu)  bBsg@mgdol  dobgdol  dsBolb  FgLsdsdolbo
60300096900 9 999lod390ds 39mbogobls, 93w OHo
dsbood  MW: 301.27p/3meo (2-(4-hydroxy-3-methoxyphenyl)chromenylium-3,5,7-triol )
(C16H1306").

6.006 Peak 3 - QDa 30: MS Scan 30: QDa F | Peak #5 - 5.888 - QDa 30: MS ...

1sx08] 30090 W
3273

1.0x105- 36957

Intensity

5.0x10°- ‘
"

hasosisd U

200.00 400.00 600.00 800.00 1000.0C
mz

s
Apex

296, 16. UPLG-PDA- MS J6c85¢ycg653> M/Z (M+H).

Bogmogmgds 10 [M+H] - m/z 316.95 godlo®mgds JOHmas@my®msdsBy 8939539006 @OH™MOm
8.511(m, dmsbmddol dsduodmdoom 282,860 s 518.3 63. dowgdmaeo Jgwgagdol, olY3Y
METLIN  (https://metlin.scripps.edu)  Bog@mgdol  dsbgdol  dsBol  FgLadsdobo
Bogmoghgds 10 9gladsdgds  393¥boobl, dmegzmweydo dsboo  MW: 317.065
3/0mewo (2-(3,4-Dihydroxy-5-methoxyphenyl)-3,5,7-trihydroxychromenium) (CisH1307).
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1 i
50000 120000.01 316.95
100000.07
2 100000] > 800000
2 ]
2 g 60000.0]
- c
50000 40000.0
20000.0-
) st - st o.oﬂm“\“‘i‘w“‘ | \
200 400 6.00 800 10.00 12.0C 200.00 400.00 600.00 800.00 1000.00
Minutes mz

b¢96.17. UPLC-PDA- MS 6c8s¢mp6985 M/Z (M+H).

60300096M9ds 11. [M+H] - m/z 331.95 gogbo®mgds JOmds@mymada®y 99353900l OHMom
8.391 o, dmsbomgdol dodlodmdoor 282,763 s 518.460. dowgdmaro dgwgagdol, sBg3g
METLIN  (https://metlin.scripps.edu)  bsg@mgdol  dobgdols  dsbol  glsdsdolbao
6030096905 10 Fgglisdsdgds  39¢vboobl, dmwgizmwy®mo dsbood  MW: 331.081
/0o (2-(4-hydroxy-3,5-dimethoxyphenyl)chromenylium-3,5,7-triol) (Ci7H1307).

8.391 Peak 1 - QDa 30: MS Scan 30: QDa Po

45000.0-
40000.0
35000.0 331.09
2 30000.07
2
2 25000.04

20000.0

15000.04 ‘

10000.04 ‘ )
T f 1 T
300.00 400.00 500.00 600.00
mz

b2)6. 18. UPLG-PDA- MS éms@op®ods M/Z (M+H).

Bogmogmgds 12 [M+H] - m/z 331.95 odlotmgds JOHmas@ma®msds®y 993539008 @OH™MOm
8.391 o, dmsbomgdol doduodmdoo 282,763 s 518.4 63,000gd0ao dgwga9d0L, S1939
METLIN  (https://metlin.scripps.edu)  bsg@mgdol  dobgdol  dsbol  Gglsdsdolbs
Bogmoghgds 10 dgglsdsdgds  39¢mbowobl, dmwmgzmwmm®o dsboo  MW: 271.06
/0o (2-(4-hydroxyphenyl)chromene-3,5,7-triol) (CisH11Os).
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7.827 Peak 4 - QDa 1: MS Scan 1: QDa Positiy
270Q.96

250000
2000004

1500004

Intensity

1000004

50000

G:.“.m i TR W A .
200.00 400.00 600.00 800.00 1000.0C
m/z

U996, 19. UPLC-PDA- MS 68553 M/Z (M+H).

Bogmoghgds 13,14 [M+H] - m/z 449.08 (447.10) gogboMgds JOmds@my®sdsty b
93069 2 B5gHM0 F9353900L OHMom 5.700 o, dmsbmgddol dsgdbodmdoo 279.860 s 518
69. gMogdgb6@s300l 89gao© Joowgds m/z 286.92 (305600060). domgd Mo dgwgagdol
F9x9M9%0m, 51939 bsgMMGOOL Tolgdol dobol (https://metlin.scripps.edu) Fglodsdobo
Bogmogmgds 13 Fggbsdsdgds  (309600006-3-0-gocod@mbol,  Imeg3mEeo
oo  MW: 449.4a/0meo, C21H210n* Cyanidin 3-O-galactoside (253 R,45,5R,6R)-2-[2-
(3,4-dihydroxyphenyl)-5,7-dihydroxychromenylium-3-ylJoxy-6- (hydroxymethyl) oxane-
3,4,5-triol).  boem  Bogmoghgds 14 Jggbsdsdgds  (30560006-3-0-aay3mboo
dmg3m@o  dobood  MW: 449.49/dmevo, C21H21011*Cyanidin  3-O-glucoside
(2S,3R,4S,5R,6R)-2-[2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-chromen-3-yl]Joxy-6-
(hydroxymethyl)oxane-3,4,5-triol.

4.156 Peak 1 - QDa 30: MS Scan 30: QDa Positive(+) S
28§.94

4.159 Extracted

300 ab0 500 600 700 8b0 900 20000  400.00 = 600.00  800.00  1000.0C
Minutes mz
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Peak #1 - 5.647 - QDa 1: ...
4.664 Peak 2 - QDa 30: MS Scan 30: QDa Positive(+) S p3&-7
286.98
280.4
249.06
L Ll
4.669 Extracted
449.06
273.32 49.89
o N ‘ .;Lw. H“ et
200.00 400.00 600.00 800.00 1000.0C Apex
mz
40000.0- £.425 Peak 2 - QDa 1: MS Scan 1: QDa Nega
i 40000.0 447.00
30000.0
> ] 300000]
& ] 2
£ 20000.0] g
£ ] § 200000
- ] £
10000.0+
i 10000.0+
0'07 e e B e e e 0, w\l‘\‘n\h‘mhuh dl hu Mnm
5 00 6.00 7.00 8.00 ¢ 200.00 400.00 600.00 80000 1000.0C
Minutes mz
6.249 Peak 1 - QDa 1: MS Scan 1: QDa Nega
447.06
30000.01
2
£ 20000.01
g
£
10000.01
e ap Lmuuh’ JI Ll 1 M”\n ol

200 00 400 00 600 00 800 00 1000 0c
m'z

byGomo 20. 50300096905 13 o 14-0l UPLC-PDA- MS J6mds@mysds M/Z (M+H) o

M/Z (M-H).

Bogmoggds 15;16 [M+H] - m/z 595.04 (593.16) ®0gloM@gds JOHmdo@my®sds®y

393039006 ©@OMmom  6.320 {o, Ymsbomddol Toduodmdoon 279.863 o
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RO396GHE00L Fggys dooegds m/z 286.89 (305600bo). Jorgdmwo Fggygdol
F9x90900m, 51939 bogMMgdOL Toligdol dobol (https:/metlin.scripps.edu) Fgbsdodobo

Bogmogmgds 15 Fggbodsdgds  30s600b-3-0-OGmmobmbol,  Imeg3memeo
dsboo  MW:595.5 a/dmewo, CHz1015* Cyanidin 3-O-rutinoside ((2R,3R,4R,5R,65)-2-
[[(2R35455R,65)-6-[2-(3,4-dihydroxyphenyl)-5,7-dihydroxychromenylium-3-yl]joxy-
3,4,5-trihydroxyoxan-2-ylJmethoxy]-6-methyloxane-3,4,5-triol); 6030m09Mgds 16
Cyanidin-3-(6-trans-pcoumaroyl)glucoside MW: 595.5 m/mol, C30H27013* (2R,35455R,65)-
6-[2-(3,4-dihydroxyphenyl)-5,7-dihydroxychromenylium-3-yl]oxy-3,4,5-trihydroxyoxan-
2-ylJmethyl (£)-3-(4-hydroxyphenyl)prop-2-enoate.

1.00
g 0.50]
-| ~
0.80 3 0.407
D ®© - N
0.601 ' © o g s}
5 ~ o o 5 0.304 w
2 & 2 9 2 ¢ &
0.404 < v 0.204 I
~ w0 © <
: g 3 S 8
0.20 el 0.107 i
. E o
0.00 —— T 0'00_”_@“7”_
6.00 7.00 8.00 9.00 4.00 6.00 8.00 10.00
Minutes Minutes
Peak #2 - 6.320 - QDa 30...
5375 Peak #2 - 6.640 - QDa 31...
279.8
2800 486
595.04
593.16
96.17
Lil
Apex
Apex
6.378 Peak 25 - QDa 31: MS Scan 31: QDa Pt
595.05 6.378 Peak 25 - QDa 31: MS Scan 31: QDa Px
400000 1500001
5 300000 286.89
@ 2 100000
£ 200000] 8
= £
1000009 500007
T T T T 0 m “ m T } ‘\ i T
200.00 400.00 600.00 800.00 1000.00 20000 40000  600.00  800.00
mz mz
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byGomo 21. 50300096905 15 s 16-0l UPLC-PDA- MS J6mds@mysds M/Z (M+H) s
M/Z (M-H).

60300090905 17 [M+H] - m/z 609.15 (607.04) gogbocgds Jhmds@mycmsdsby 99353900l
©OHmom 7.103 §o, 90sboddol doduodmdoom 279.8 63 s 518 63. BGMORAIDGHE00L
390093900 doomgds m/z 300.91 (39mboobo). Jogdwywo Ggwgagdool dgxg®gdom, sbglg
Bogmmgdol dsligdol dabol (https://metlin.scripps.edu) dgbodsdobo  bogmoghgds 16
999L0059905  39mb00B-3-0-OHmobmBoEl,  dmErgzMwdo  Isboom MW: 609.6
/0o, CasH33015* Peonidin 3-rutinoside ((2R455R)-2-[[(35,65)-6-[5,7-dihydroxy-2-(4-
hydroxy-3-methoxyphenyl)chromenylium-3-yl]Joxy-3,4,5-trihydroxyoxan-2-yl]methoxy]-
6-methyloxane-3,4,5-triol)

400000
Peak #4 - 7.216 - QDa 31...
5 300000 29022098 M
Q
c
£ 200000 607.04
100000
o wlll
e L B B B Apex
200 400 600 800 1000 12.0C
Minutes
Peak #4 - 7.103 - QDa 1: ... 7.291 Peak 6 - QDa 31: MS Scan 31: QDa Po
2 d
279.8 50000.0 300.91
> 40000.09
609.15 i
£ 30000.07
5
20000.07
10000.04
O.O,anu“‘u Lt il bl eyl
Lo ‘ 200.00 400.00 600.00 800.00
Apex mz

LME00 22. 60300096905 17-0l UPLC-PDA- MS J6mds@my®sds M/Z (M+H) s M/Z (M-
H)

6030090905 18 [M+H] - m/z 637.00 3odbo®gds JOmds@ma®msdsby 89353900l OH™MOom
8.391 fo, dmsbomddol dsglodmdoo 279.8 63 s 518 63. gMsadgb@oaool Fgogas
doopgds m/z 331.09 (Fsen300060). Fogdmwo gwgagool  Tgxgmgdom, olg3Y
BogPomgdols dsligdol ds%ol (https:/metlin.scripps.edu) 9gbsdsdobo  bogmogmgds 17
399L005990 05¢0300006-3-0-3565-3995Mm0 3W3MHoEL, Mg 3yMo
doboon  MW:639.6 /dmeo, CH31014*  Malvidin-3-O-(6-p-coumaroyl)glucoside
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((253R,4R556R)-6-[5,7-dihydroxy-2-(4-hydroxy-3,5-dimethoxyphenyl)chromenylium-3-
yl]oxy-3,4,5-trihydroxyoxan-2-ylJmethyl (£)-3-(4-hydroxyphenyl)prop-2-enoate).
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8391 Peak 1 - QDa 30: MS Scan 30: QDa R
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8.391 Peak 1 - QDa 30: MS Scan 30: QDa Po
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; 0.0 Mk I.J el I.LnL‘ des o
15.00 20000 40000 60000 80000 100000

beyGomo 23. 6503000gMgds 18-0l UPLC-PDA- MS J®mds@myoeds M/Z (M+H) s M/Z (M-

H)

REszmbmb yerozmBogdol LC-MS-PDA 33009353 bod0egds dmy3ae dmaggboobs
3990920 659M980L 0©96EH0%303530s:

349090l Bsgmzols s6¢mEosboobgdol UPLC-PDA-MS  @sbslosmgds gbGowo N7

uv
RT 0] M-H
# | Compound name . Smeozgegto [ b R653096¢30 max.
(min) RO (m/z)
(nm)
8 30sbogobo 2.764 CisHnOs* 289.90 iig'&
9 | 3gmbogobo 6.006 Ci6H1306* 300.91 282.9;
518.3
10 | 3g9@vboobo 8511 CisH1307 316.95 i?gg
11 | 9sewgoobo 8.391 Ci7H1507 331.95 ?13;47&
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12 | 3gamamambogobo 7.827 CisHnOs 270.96

13 | G02b00b-3-0- 6229 | CoHuOw' 44908 | 286.98 2798

39ad@mboo 518
] 279.8;

14 | 3056000063-0-gem3mbowo | 6.425 C21H21011 449.4 286.98 518
30560006-3-0- . 279.8;

15 6mm050b0©o 6.320 C27H31015 595.04 286.98 518
16 | 00200@05-3-(6-trans p 6894 | CaHxOw' 594.95 286.98 2798;

399956000¢) 3e)30HoEO 518
39mbo0b-3-0- ) 279.8;

17 6m00B0B0©O 7.103 C28H33015 609.15 300.91 518
-3-0- - 279.8;
18 | 0280000305260 8391 | CuHuOw 637.00 | 331.09 78

399956 0-30¢130HOEO 518

Y900l bogmaol g9bmn3smdMbIF3go0l o BwsgmbmoIMo  gwozmbowydol
0096308035300bsmM30L  do8mygbgdmo  ogbs  dmwosbo  bogmxzol  L3oME0sbo
9JuEH®IBHOL  goooEgBIGH0B0  BMog30900.  ©IBIIGHOMIdS BEIdIMEs  BMYMOS
56gmx0m0 (ESI-MS)-, sbggg 050900000 (ESI-MS)+ 0mbobsiool 3o6:md9dd0.

6.000e+005

5.000e+005 380.00
4.000e+005 360.00
3.000e+005 340.00
2.000e+005 320.00]

1.000e+005 £
£

300.001
280.004
260.001

240.007
|
220.004|| A

5.00 X ‘oo 2.00 400 600 800 1000 1200 1400
Minutes Minutes

400 500 600 7.00 800 9.00 10.00 11.0C

b©.24. $HY99ol gmows3gGoGYOo BMsggool UPLC-PDA- MS J6mds@my®eds M/Z
(M-H).

bogmoggds 19,20 [M-H] - m/z 288.97 s 288.85 g30dboGgds JMHmds@my®msdsdy
39393900L OMom 5.348(0 s 6.278 fo, Fmsbmgdol dsglodwdoo 281.760. dowgdwaero
990093900L IgxgMgd0om, sbg3g bogMmgdol Toligdol dsbol (https://metlin.scripps.edu)
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d9Lsdsobo©  6030009Mgds 18 Bgglisdsdgds 3o@gdobl, MF CisHi4Os, MW: 290.279/3meo
Catechin (2R,3S)-2-(3,4-dihydroxyphenyl)-3,4-dihydro-2H-chromene-3,5,7-triol), bemgrm
6030096905 19 930353 9Jobb MF CisH14Os, MW: 290.279/3meo epi-Catechin (2R,3R)-2-
(3,4-dihydroxyphenyl)-3,4-dihydro-2H-chromene-3,5,7-triol).

300000 50000.07

250000 40000.0]

2000004

ity

5.348 - 288.97|

30000.09
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g
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g

20000.0+
1000004
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o L
T T T T T T T

2,00 4.00 6.00 800 10.00 12.00 14.00

Minutes Minutes

0.07

5.348 Peak 1 - QDa 32: MS Scan 32: QC

6.278 Peak 2 - QDa 32: MS Scan 32: QC
25000.0  288.97 288.85
60000.0-
20000.0
2
@ 15000.0] 2 40000.0
[} j=
g I3
= 10000.01 =
20000.0
5000.0]
o JH mm“\“\ ‘.h ‘I| Al ‘U“ ML‘I\HI”“Iﬁnulu.l,'h}hhll‘lnmlnw i 0.0 s l“m\ i I
200.00 400.00 600.00 800.001000.0C " 7200.00 400.00 600.00 800.001000.0C
m'z mz

bmB5000 25. 603mogmhgds 19,20 UPLC-PDA- MS gomds@ma®sds M/Z (M-H).

Bogmoggds 21;22 [M-H] - m/z 300.84 s 300.84 x30dbo®mgds JOmIo@my®msdsty
39393900L O™ 9.715(0 ©s 10.094 o, doobomddols dsglodwdoo 266.360. dowgdweo
990093900L IgxgMgdom, sbg3g bogMmgdol Foligdol dsbol (https://metlin.scripps.edu)
d9Lsd530bs© Bogmoghgdo 21 999L005990 3396039300,
MEF: CisH1007 MW: 302.23/dmeo0, IUPAC Name: 2-(3,4-dihydroxyphenyl)-3,5,7-
trihydroxychromen-4-one, bogm 60300096905 22 5655 00096EH0803E0MJdEwo.

3000007

160000.0
140000.03
120000.0

2500004

2000009

Intensity

1500007

1000007
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P> T T
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9.715 Peak 1 - QDa 32: MS Scan 32: C

14000001 300.84 10,09301353:42-% 32: MS Scan 32: Q)
1500001 i

120000.0
, 100000.0¢
2 80000.0 2 1000007
Q =4
£ 60000.04 £

40000.04 50000]

20000.0 ‘

S L.“I. I | e 0 _— “‘.“L.m\‘u.MJ..A.‘J.‘ \
200.00 400.00 600.00 800.001000.0C 200,00 400.00 600.00 800.001000.0C
mz mz

Peak #26 - 9.719 - QDa 1: MS Scan

2259
266.3

300.88

[ N P
Apex

bmB5000 26. 603m0gMgds 21,22 UPLC-PDA- MS Jomds@ma®msds M/Z (M-H).

Bogmogmgds 23;24 [M-H] - m/z 430.92 o 431.02 goduo®mgds JOmBs@ma®msday
89353900L oO®™om 10.268fo s 10.801 o, msbonddols dsgdbodmdoo 266.368 dowgdwywo
890093900L IgxgOgdom, sbg3g bogMmgdolL Foligdol dsbol (https://metlin.scripps.edu)
FgLodsdobo  603m0gMYds 22 Fgglivdsdgds 53039606 7--aavy3mBool  (Apigenin 7-0-
glucoside). MF: C21H20010 MW: 432.4 /0o, ITUPAC Name:(_ 5-hydroxy-2-(4-
hydroxyphenyl)-7-[(2S,3R,4S,5S,6R)-3,4,5-trihydroxy-6-(hydroxymethyl)oxan-2-
ylJoxychromen-4-one, boxgm 603m0gmgds 24 5655 0096EH0RB0E30MGdwO.
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10.268 Peak 3 - QDa 32: MS Scan 32: QDa N
43

.92 792.69 10.801 Peak 4 - QDa 32: MS Scan 32: QDa No
25000.0 50000.0] 431.02
20000.0 q
= 40000.0
2 15000.0 2 30000.0]
= 5
10000.0 £ 20000.0]
5000.0 10000.03
0.0 bt s L latiss .M‘Lﬂ“‘.‘
200.00 400.00 600.00 800.00 1000.0C ~ 200,00 400.00 600.00 800.00 1000.0C
nz mwz

bmG500 27. bogmoghhgds 23;24 UPLC-PDA- MS Jomds@ma®eds M/Z (M-H).

bogmoggds 25;26 [M-H] - m/z 447.10 s 446.91 g30dboG@gds JOmds@my®sdsdy
39353900L O™ 5.869m ©s 6.036 o, msboddol dsglodwdoo 282.360 s 319.9 63.
d00gdMwo  Jggpgdol  dgxgmgdom,  sbg3g  BogMogdol  dsligdol  dsbob
(https://metlin.scripps.edu) dglodsdobo@  5030009Mgds 24 Jggbodsdgds wvyEgmerob-7-
3g30mbob. Luteolin 7-O-glucoside MF: C21H20011 MW: 448.4 4/dmeno, IUPAC Name: 2-
(3,4-dihydroxyphenyl)-5-hydroxy-7-[(2S,3R,4S,5S,6R)-3,4,5-trihydroxy-6-

(hydroxymethyl)oxan-2-ylJoxychromen-4-one. bogmogmgds 25 O
095G 0B030MIdIMWO.
120000.0 =
3000009 - b
250000 100000.04 3
1|©
- 2000007 2 80000.0] 8
5 1500007 § 60000.0 |0
£ £
"~ 1000007 40000.0]
50000 b\ 20000.04
[o} M n“ 0.0
4.00 6.00 8.00 10,00 12/0c
Minutes Minutes

Peak #5 - 5.902 - QDa 32: MS Scan

5.869 Peak 1 - QDa 32: MS Scan 32: QDa Nt 275.3
160000.0 44710 2823 3100
140000.07

120000.0

2 100000.04 447.10
80000.0
60000.0
40000.04
20000.0
0.0

Intens

. S | VI
200.00 400.00 600.00 800.00 1000.00 Ll L
mz Anex

byGsmo 28. 60300gMgds 25;26 UPLC-PDA- MS J6mds@ma®sds M/Z (M-H).

Bogmogemgds 27 [M-H] - m/z 608.94 3odboMgds Jemds@ma®msda®y 893539008 @OMom
7.731 §o, dmsbnddol dogdbodmdoo 254.6 63 s 351.6 63. Bomgdmaro Fggagdol
d9x9Hg00m, 51939 659HMGOOL Fobgdol dobol (https:/metlin.scripps.edu) Fglodsdobo
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Bogmoghgds 27 gglodsdgds Mv9oobl (339039306-3-0vEobmboo) (Quercetin 3-
rutinoside) MF: C27H30016 MW: 610.5¢/3mco0, IUPAC Name: 2-(3,4-dihydroxyphenyl)-5,7-
dihydroxy-3-[(2S,3R,4S,5S,6R)-3,4,5-trihydroxy-6-[[(2R,3R,4R,5R,6S)-3,4,5-trihydroxy-6-
methyloxan-2-ylJoxymethyl]oxan-2-ylJoxychromen-4-one.

3000004 250000
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z 2000004 150000+ E
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Peak #15 - 7.672 - QDa 1: MS Scan
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609.00 2 1500001

7.731 Peak 1 - QDa 32: MS Scan 32: QDa Negative(-)
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2500004

2000004
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. o L
Lol 20000 40000 600.00  800.00  1000.0C
Apex mwz

b965000 29. 60g0g6gds 27 UPLC-PDA- MS J6mdsdmp®sds M/Z (M-H).

Bogmoggds 28 [M-H] - m/z 462.97 3odbo6gds JOmds@my®sdsbg 893539006 @H™om
7.916 foo, gMsdgbGolb m/z 300.94 F0sbmgddol dsguodmdoo 254.6 63 s 352.260.
dogdmwo  Ggogpgdol  dgxgmgdom,  sg3g  BogMomgdol  doligdol  dsbol
(https://metlin.scripps.edu) 8gLsdsd0Lo© 6030009Mgds 27 Fgglvdsdgds 339G EgE0b-3-O-
3 3mHoU, MF: C21H20012 MW: 464.49/dcm¢v0, TUPAC Name: 2-(3,4-
dihydroxyphenyl)-5,7-dihydroxy-3-[(2S,3R,4S,5S,6R)-3,4,5-trihydroxy-6-
(hydroxymethyl)oxan-2-ylJoxychromen-4-one.
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Peak #16 - 7.865 - QDa 1: MS Scan
2 6 352.2
262.96
300.94
608.99
Apex

35000 30. 6ogmoghhgds 28 UPLC-PDA- MS JOhmds@my®sds M/Z (M-H).

60300096905 29;30 [M-H] - m/z 432.96 05 478.94 (432.96) 30gdboM9ds JOHMIo@Mycs9sY
39393900L Mmoo 8.164(0 o 8.431 fo, dmsbmgdol dogdbodmdoo 253.460 s 352.2 63.
doegdmwo  dggygdol sb939 sbgools  dsBob
(https://metlin.scripps.edu) dgbodsdobs  bogmogmgds 28 9gqlisdsdgds 339M39G06-3-O
5M500bmboL, (quercetin-3-O-arabinoside) MF: C20HisO11  MW: 434.3g/mol, IUPAC
Name: 2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-3-[(2R,3S,4R,5R)-3,4,5-trihydroxyoxan-yl]

oxychromen-4-one.

d9x9M9g00m, BsgMr0gdol
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Peak #17 - 4.941 -QDa 1- MS ..
o Q@Da Peak #18 - 5.137 - QDa 18: MS ...
107 1192552 3522
552 2503 E\/\_/\
4437
43293 433.03
u Ll IIJ Al I
Apex Apex

byGHs00 31. 6ogmog®gds 29;30 UPLC-PDA- MS J6mds@ma®sds M/Z (M-H).

bogmoghgds 31 [M-H] - m/z 576.85 goglo®gds JOHmdsdma®sds®g 89353990b Mmom
11.004 o, dmsbmddol dodubodmdoom 278630. Jomgdweo 99wgagdol dgxgMhgdom, sbg3g
6596HgdoL Fsbgdol dsbob (https://metlin.scripps.edu) dgbodsdobo  Bogmoghgds 30
9g9Lodsdgds  3Om300b0ob Bl, (Procyanidin Bl) MF: Cz0H26012 MW: 578.59/dmevo,
IUPAC Name: (2R,3S)-2-(3,4-dihydroxyphenyl)-8-[(2R,3R,4R)-2-(3,4-dihydroxyphenyl)-
3,5,7-trihydroxy-3,4-dihydro-2H-chromen-4-yl]-3,4-dihydro-2H-chromene-3,5,7-triol.
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11.004 Peak 1 - QDa 32: MS Scan 32: QDa Negative(-
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b9®s000 32. 603m09Mgds 31 UPLC-PDA- MS gHmds@mp®sds M/Z (M-H).
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Bogmoghgds 32 [M-H] - m/z 864.81 g3ogloMgds JOHmds@ma®sda®y 89353990L Mmom
10.732 §o, d00560gdol dsgduodwdoon 276.3 63. domgdmao 899900l 89xgMgdom, slsggy
Bogeomgdols dsligdol dsbob (https://metlin.scripps.edu) dglodsdobo  bogmogemgds 31
d9ggbodsdgds  3OmEosboob Cl1, (Procyanidin C1) MF: CssHzsO18 MW: 866.89/0meo,
IUPAC  Name:2R,3R,4S)-2-(3,4-dihydroxyphenyl)-4-[(2R,3R)-2-(3,4-dihydroxyphenyl)-
3,5,7-trihydroxy-3,4-dihydro-2H-chromen-8-yl1]-8-[(2R,3R,4R)-2-(3,4-dihydroxyphenyl)-
3,5,7-trihydroxy-3,4-dihydro-2H-chromen-4-yl]-3,4-dihydro-2H-chromene-3,5,7-triol.
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by®soo 33. 6o3mogMgds 32 UPLC-PDA- MS gOhmds@ma®sds M/Z (M-H).

6030090905 33 [M-H] - m/z 337.06 8ogbotmgds Jemds@my®msdsby 89303900L @OHmom
5.101 o, 80obmddol doguodsdoo 310.6 63. dogdmEwo Ggwgagdol dgxgMHJd0m, S1939
Bogemgdol dsligdol dabol (https://metlin.scripps.edu) dgbodsdobo  bogmoghgds 33
F9qbodsdgds 39995Omoegmobols 05539L (3-p-coumaroylquinic acid),
MEF: CisH1s0s MW: 338.31¢/dm¢»0, IUPAC Name: (1R,3R,4S,5R)-1,3,4-trihydroxy-5-[(E)-
3-(4-hydroxyphenyl)prop-2-enoyl] oxycyclohexane-1-carboxylic acid.
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Peak #2 - 5.060 - QDa 1: MS Scan

337.03

Apex

L5000 34. 6030009MHgds 33 UPLC-PDA- MS JHmds@ma®sds M/Z (M-H).

Bogmogmgds 34;35 [M-H] - m/z 353.04 s 353.01 g0duoMmgds JOMIs@macm95%9
89353900L OHMmom 4.316(m ©o 5.454 (o, dmsbomddol dsgbodmdoo 324.9638 o 324.260.
dogdmwo  Jgogpgdol  dgxgmgdom,  sg3g  Boghomgdol  doligdol  dsbob
(https://metlin.scripps.edu) 9gbsdsdobo 65030009Mgds 34 Tggbsdsdgds bgmgarmdmygbols
07535L  (Neochlorogenic acid), MF: CisHi1s09 MW: 354.31p/mceno, IUPAC Name:
(1R,3R,4S,5R)-3-[(E)-3-(3,4-dihydroxyphenyl)prop-2-enoyl]oxy-1,4,5
trihydroxycyclohexane-1-carboxylic acid, bo@wm 6ogmoggds 35 Jom®myqbol dgs3sL
(Chlorogenic Acid), MF: CisHi1sO9 MW: 354.319/3meo, ITUPAC Name: (1S,3R,4R,5R)-3-
[(E)-3-(3,4-dihydroxyphenyl)prop-2-enoyljoxy-1,4,5-trihydroxy cyclohexane-1-carboxylic
acid.
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Peak #1 - 4.316 - QDa 1: MS Scan Peak #3 - 5.454 - QDa 1. MS Scan

230.2 >
M

353.04 35301

L \ [ ‘L i

Apex Apex

byGs000 35. 603000990 34;35 UPLC-PDA- MS d6mds@mp®sds M/Z (M-H).

6030096905 36 [M-H] - m/z 227.00 gogbo®mgds Jomds@my®msdsby 89303900L @OHmom
5.321 §o, dmsbmngdol dogbodmdoo 282.3 3. Jowgdwyeo d9wgagdol gxgmgdom, 193y
B59Hm9doL Tsbgdol dsbol (https://metlin.scripps.edu) Jgbodsdobo  Bogzmoghgds 20
F9gqbodsdgds MgbggMs@®ml (Resveratrol), MF: CisH1203 MW: 228.249/dcm¢ro; TUPAC
Name: 5-[(E)-2-(4-hydroxyphenyl)ethenyl]benzene-1,3-diol.

80000.0- Peak #22 - 7.852 - QDa 1: MS ...
6.1
> 255.2 3516
60000.0+
g‘ 229.04
5 40000.0+
= 456.97
20000.0+ “
0.0l B i H& Wl m\m \‘.\Lu. Lk
e R Apex
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00

Minutes
G500 36. 603m0gMHgds 36 UPLC-PDA- MS JOhmds@my®sds M/Z (M-H).

Bogmoghgds 37[M-H] - m/z 296.91 godlo®gds JOmds@ma®msds®y 893939006 Omom
6.081 fjo, d00bmddol doguodrdoo 271.8 63. JoMgdmwro TggagdoL dgxgMgd0m, 1939
659H0gdoL Tsbgdol dsbob (https://metlin.scripps.edu) dgbodsdobs  Bogmoghgds 37
999L0d5990s  3gdbmbogn 353 30358 (Hexosyl-malic acid), MF: CioHisO10 MW: 296
?/0mo;
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Peak #8 - 3.482 - QDa 1: MS S...
800000+ 718
600000- 430.0447.5
2
3 297.13
£ 400000-
=
200000- B74.90
0 wrudiullh wﬂ.‘.‘l\‘} illadiaidls o
0.00 200 4.00 6.0 8.00 10.00 12.00 14.00 Zpex
Minutes

b9$Hs000 37. 6ogmog®gds 37 UPLC-PDA- MS d6mds@ma®sds M/Z (M-H).

6030096905 38 [M-H] - m/z 335.18 gogbotmgds Jomds@ma®msdsby 89303900L O™
10.994 o, d056mgdol dsgduodwdoo 311.2 63. domgdaro 89w9a9gdol dgxgMgdom, slsggy
Bogmmgdol dsligdol dabol (https://metlin.scripps.edu) dglodsdobo  bogmoghgds 38
F9gqbodsdgds  3ox39moer F03000L 3gog3sl 0BmIgMo (isomeric caffeoylshikimic acids ),
MF: CisHi60s8 MW: 336.299/8me0;ITUPACName:(3R,4R,5R)-5-[(E)-3-(3,4-
dihydroxyphenyl) prop-2-enoyljoxy-3,4-dihydroxycyclohexene-1-carboxylic acid

Peak #35 - 10.994 - QDa 1: MS ...
45000.0

0.7
311.2 40000.04
429.4468.1 35000.07

30000.04

33518
2 25000.04
2

£ 20000.0]
15000.01
10000.04

5000.07
st sl

0.0%
Apex —— —_————

350 400 450 '5.00 550 6.0
Minutes

by®s0r0 38. 603mogMgds 38 UPLC-PDA- MS gHhmds@mp®sds M/Z (M-H).

60300090905 39 [M-H] - m/z 340.98 0gloMgds JHMTo@myMsdsty 89353900L HMOm
5.606 o, d0sbmngddol dogdbodmdoo 282.3 3. Jowgdwyeo d9gagdol gxgmgdom, g3
Bogmmgdol dsligdol dabol (https://metlin.scripps.edu) dglodsdobo  bogmoghgds 39
d99bods3gds gog0lL 37035L 3g9dumbogoo (Caffeic acid hexoside), MF: CisHis09 MW: 342.30
3/dmqo; TUPAC Name: 3,4,5-trihydroxy-6-(hydroxymethyl)oxan-2-yl](£)-3-(3,4-
dihydroxyphenyl)prop-2-enoate .
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250000

200000 0.30] o

150000

Intensity
4.875 - 463.00

100000

4.040 - 300.82) 173 . 164,92

|S>-4.607 - 340.76

5120-57520

50000

5.902 - 387.00

I

[ 0.004

L5000 39. bogmoghhgds 39 UPLC-PDA- MS Jhmds@my®sds M/Z (M-H).

bogmoghgds 40 [M-H] - m/z 180.82 goglo®gds JOmds@mymsdsby 99353980l Mmom
9.040 o, 809bmgdol doguodrdoom 212.5 63. dogdeo d9wgad0L dgxgMHJd0m, 1939
659H0gdoL Fsbgdol dsbob (https://metlin.scripps.edu) dgbodsdobs  Bogomogmgds 40
Fggbodsdgds  3gdumBy  sewgm3menls  (Hexose  sugar  alcohol),  MF: CeH14O6
MW: 180.02p/3mo;

Peak #1 - 0.272 - QDa 1: MS S...
12.5

360.9382.1 461.2

18Q.82

315.67
514.31

il \h‘m M\ 4\ el g Dl

Apex

b9$Hs000 40. 6ogmog®gds 40 UPLC-PDA- MS d6mds@ma®sds M/Z (M-H).

Bogmoghgds 41 [M-H] - m/z 366.97 3ogloMgds JOHmds@ma®sds®g 89353990L Mmom
3.414 o, d0sbmgdol dodubodmdoom 324.9 63. dowgdwymo gwIagd0L JgxgMgdom, sbg39
BogPomgdols dsligdol dsbols (https:/metlin.scripps.edu) dgbsdsdobs  bogmoghgds 41
d99bods3gds BYOMMOErg3060L Ig535L (4-Feruloylquinic Acid), MF: Ci7H2009 MW: 368.3
3/0mqo; (3R,5R)-1,3,5-trihydroxy-4-[(E)-3-(4-hydroxy-3-methoxyphenyl)prop-2-

enoyl]oxycyclohexane-1-carboxylic acid
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Peak #11 - 3.414 - QDa 18: MS ...
61
324.9
366.97
109.11
13717 P78%843270 1175.38
Apex

bG350 41. bogmoghhgds 41 UPLC-PDA- MS gOhmds@my®sds M/Z (M-H).

Bogmoghgds 42;43 [M-H] - m/z 655.49 s 655.34 (300.70) 30gdboMgds Jomda@my®msdsty
39393900L OMom 7.133 s 7.439 (o, d0sboddol doguodmdoo 324.2 63. dowgdwywo
390093900L IgxgMxd0m, sb93g bogMmgdol Toligdol dsbol (https://metlin.scripps.edu)
FgLododols  B0gmogMgds 42 s 43 dggbodsdgds 3MBsOmmo (BHgB®93IBHIGH0W)
©00393dbmbBool 0bmIgeL (Coumaroyl(tetraacetil)-dihexsoside isomer), MF: C20H36017

MW: 656 g/dmano.

7.133 Peak 1 - QDa 1: MS Scan 1: QDa Neg:

tive

300.70

16000. 14000.0 655.49
654.75|
14000.0 12000.0]
12000.07 10000.0]
10000.0 2
> 2 8000.04
2 8000.0 2
5 £
£ = 6000.0
6000.0
4000.04 4000.01
2000.0 2000.0
0.0 0.0 LMH\‘ . \‘ L H\M h\lh |\\Hi‘ul\\|
200.00 400.00 600.00 800.00 1000.0C
mwz 100
7.439 Peak 2 - QDa 1: MS Scan 1: QDa Negative
18000.0 655.34
16000.0
14000.0
12000.04
>
£ 10000.07
3
£ 8000.04
6000.0
4000.07
2000.0 ‘ L ‘ ‘
R e Uuul‘““h“l\ il
0.0 — il b Dl B bbb b DRI S 016

200.00 400.00 600.00 800.00 1000.00
mz
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Peak #20 - 6.896 - QDa 1: MS ... Peak #21 - 7.131 - QDa 1: MS ...
211.3 328.6
"239.9 12,5, ,.
420.1 471.2 443.1
654.59 654.98
300.83 531.02
’ 55.81
ahocnle bl IM_\ i s
Apex Apex

bG350 42. 6ogmoghgds 42;43 UPLC-PDA- MS Jomds@ma®eds M/Z (M-H).

Bogmoghgds 44 [M-H] - m/z 651.22, ogdlo®gds JOrmds@mymsdsby 99353900l Mmom
6.466 {jo, 307960gdol doguodmdoo 325,5 63. JogdMEro 9909900l dgxgMHJd0m, 1939
6596HMgdoL Fsbgdol dsbob (https://metlin.scripps.edu) dgbodsdobo  Bogmoghgds 44
Fggbodsdgds  339039H06-3-0-(5g9Bow)  OGHobmboo  (Quercetin-3-O-(acetyl)
rutinoside), MF: C2oH34017 MW: 652 3/d¢0o0;

18000.0
Peak #12 - 6.457 - QDa 18: MS ...
16000.0
14000.0
325.5
12000.0 494.2]
>
§ 10000.0 651.24
£ 8000.07 650.53
6000.0 52.12
4000.04 613.69)
2000.0
0.0 IO I T
R L S N R S S Apex
4.00 6.00 8.00 10.00

Minutes
bmGo00 44. 6o3m0ogmhgds 44 UPLC-PDA- MS JOhmds@my®sds M/Z (M-H).
Bogmoggds 45 [M-H] - m/z 505.1, gogdbo®gds Jormds@mymsdsby 89353900l Omom

5.723 fo, 9msbomgdol dogdbodmdoo 254.6 o 352.2 63. doegdmeo FgwragdoL
F9x90900m, 51939 bogMMgdOL Tobgdol dobol (https:/metlin.scripps.edu) Fglsdsdobo
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Bogmogmgds 45 Tggbodsdgds  33903E9G06-3-0-s39¢0w 3gdbmboo (Quercetin-3-O-
(acetyl)-hexoside), MF: C23H20013 MW: 506 g/3meo0;

50000.0+
Peak #20 - 5.689 - QDa 18: MS ...
40000.04
54.6 3522
> 30000.04
2 504.96
i)
=4
= 20000.0-|
10000.04 432.95|
0.0 1 Lo i | FTRITIVF ATY
L S S Sy R A N Apex
5.00 6.00 7.00 8.00
Minutes

b965000 45. 6ogmogHds 45 UPLC-PDA- MS JomBadmp®sds M/Z (M-H).

Bogmoghgds 46,47 [M-H] - m/z 613.08 s 613.39 (300.70) 30ogdbomgds Jomds@mytsdsty
39353900L ©@MHMmom 5.737 ©s 5.942 §o, J0sbomgddol doduodmdoom 268.1 s 267.5 63.
dogdmwo  Jgogpgdol  dgxgmgdom,  sg3g  Boghomgdol  dsligdol  dsbol
(https://metlin.scripps.edu) dgbsdsdolo 65030009M9ds 46 s 47 ggbsdsdgds Jdodmoen

(BH053935H0w) ©039JumboEol 0BmIgML (Coumaroyl(triacetil)-dihexsoside isomer),
MF: C27H24016 MW: 614 3/0m@o0.
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5.737 Peak 3 - QDa 1: MS Scan 1: QDa Negativ
=
O 100000.0 613.08
80000.0- &
o
<
© 80000.0
60000.0+ N ®
z B SN =
2 W s 9 2 §0000.0-
g 8 o S
£ 40000.01 o g g
SN 40000.0
20000.04 C S
20000.0
00’ 0.0 Ly “ ul\‘llh NPT
500 550 600 650  7.00 200.00 400.00 600.00 800.00 1000.00
Minutes mwz
5.942 Peak 4 - QDa 1: MS Scan 1: QDa Negative
612.70
40000.0-
613.39
30000.04
2
[%)
g
£ 20000.0
10000.04
0.0 bt Loige M‘hhdhll m n\. \L il il g
200.00 400.00 600.00 800.00 1000.0C
mz

Peak #21 - 5.956 - QDa 18: MS ... Poak #22 - 6,176 - ODa 18: MS ..
268.1

\x M

612.96 612.76

13.74
434.53
TN wtn. I hlmHu Lt bt
Apex Apex

by®s000 46. 65030009MYds 46;47 UPLC-PDA- MS g6mds@mp®sds M/Z (M-H).

Bogmogmgds 48 [M-H] - m/z 559.00 godbo®gds JOmds@my®sdsbg 893539006 @OH™Mom
4.261 §o, d0bmngddol dogdbodmdoo 310.0 63. JowgdwEro 89gagdol gxgMHgdom, 21939
Bogmmgdol dsligdol dabol (https://metlin.scripps.edu) dgbodsdobo  bogmoghgds 48
999bods3gds  BYMYEMOE-(53930w) 39dumboo 0bmdgho (feruloil-(acetyl)-hexose-
hexoside isomer), MF: C2sH3015s MW: 560 ¢/00¢00;

51


https://metlin.scripps.edu/
https://pubchem.ncbi.nlm.nih.gov/#query=C7H6O5

4.261 Peak 1 - QDa 1: MS Scan 1: QDa Negative
18000.0 g 559.00
16000.0 @ 25000.01
u
14000.0
12000.07 9 20000.09
z ] z
g 1000004 2 15000.01
= [}
£ 8000.04 £
6000.07 10000.01
4000.0]
2000.01 500007
0~0’M; 00 U\‘\I‘\\L\J\m“\ iy \h b n“thnhLu i mwlanM
" b0 abo | e00 | sbo 200.00 400.00 600.00 800.00 1000.00
Minutes mz

Peak #14 - 4.210-QDa 1: MS ...

4.3
310.0

164.92

Apex

bmG5000 47. 6ogmoghhgds 48 UPLC-PDA- MS JOhmds@my®sds M/Z (M-H).

Bogmoghgds 49 [M-H] - m/z 162.96 3ogloMgds JOmdsdmy®sda®y 89353990l Omom
3.587 §o, 80096 gddols doduodmdoom 316.8 63. dowgdwyero 9909a9d0L dgxIMgd0m, sbg39
6596HmgdoL Isbgdol dsbob (https://metlin.scripps.edu) dgbodsdobo  Bogzmoghgds 49
999b5053905 3396039H06-3-0-(539G0w)3gumBoo (Quercetin-(acetyl)-hexoside isomer),
MF: C23H2013 MW: 506 /0005
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1.40] S Peak #9 - 3.587 - QDa 18: MS ...
) o pi8.0 3
1.20] & @ “
- S
o]
1.001 L S &
S o %
Y s O !
S 0.80] S @ 162.96
< § <
0.601 o)
™
n
0.401 ©
<~ 337.00
0.201 ‘
0.00 SO R DD
I L A R B e e SR Apex
3.00 4.00 5.00 6.00 7.00 8.00

Minutes
@500 48. bogmogmgds 49 UPLC-PDA- MS g6mds@ma®sds M/Z (M-H).

6030090905 50 [M-H] - m/z 366.97 gogbotmgds Jomds@my®msdsby 89303900L @OHmom
3.414 fo, d0sbmgdol dogduodmdoom 324.9 63. dowgdwyco dgwIagd0L gxgMgdom, sbig3y
BogOmgdol dsligdol dabol (https://metlin.scripps.edu) dgbodsdobo  6ogmoghgds 50
999b5d5390s BgOHMEMo-J0bol dgogsL (feruloil-quinic acid), MF: Ci7H2009 MW: 367.1

?/9co;

Peak #11 - 3.414 - QDa 18: MS ...

6.1
324.9
366.97
109.11
378.68
1175.38

Apex
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byG5000 49. 60g3m0gmHgds 50 UPLC-PDA- MS J6m0s@GHma®sds M/Z (M-H).

3HOH0wo 4. Bygdwol g9gbme@o bsgmmgdols UPLC-MS dsbsbiosmgdagdo ombols LC-ESI
MS negative Qs positive 565¢00%0bob

RT (min) @Bmeg3men UV max. (nm
(o) M-
6030,-05 82960 ols IIfIlf)z ( B653396¢)0
RGIMEs
19 |35¢9d060 5.348 | CisHu4Os, | 288.97 281.7
20 [93035¢)9g0bo 6.278 | CisHu4Os, | 288.85 281.7
21 |3396G9¢060 9.715 CisH1007 300.84 266.3
22 |Bogooghgds 21 10.094 | CisHwO7 | 300.84 2663
by [3030606 71 10268 | L0l 09 2663
3L)30boEo
6% 10.801 2663
24 |39dbmbg- C21H20010 431.02
39dbmbogro
_7- 5.869 282.3
25 @36Ynob-7 C21H20011 447.10
33Mbogo
330603906 3| 6.036 319.9
26 53601500 C21H20011 446.91
Gmomobo 7.731 254.6; 351.6
27 |(339639306-3- C27H30016 608.94
93H0bmboo)
28 3300393 06-3-0O- 7.916 CorH2oOn 462.97 254.6; 352.2
2LI30BO©O
29 [330060006-30 15225 o oL 43000 234
5M500bmboo
30 330060006-3-0 5457 C20H18011 433.01 3522
JlombBoo
31 [36mgosboeob Bl 11.004 | CyHxOn | 576.85 278
32 [36mgosboob C1| 10732 | CisHyO | 864.81 276.3
33 3790sGmowdmobol  5.101 CieH1sOs 337.06 310.6
b 95535
34 Bymgdwmemygbol|  4.316 CreH1sO0 353,04 324.9
05539
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35

JarmOemygbols
0530

5.454

Ci6H1809

353.01

324.2

36

9L39MGHOMEO

C14H120

227.24 ()
229.09 (+)

282.3

37

39Jbmbogr-
350353530

6.081

Ci0H18010

296.91

282.3

38

3MBIMO
dodobmeo
0553900

4.634

Ci0H18010

334.98

268.7

39

308goeob
05530L
39Jbmboo

5.606

Ci5sH1809

340.98

311.2

40

39Jumbs  FogMoly
L30OE0

9.040

CeH1406

180.82

212.5

41

BoOYLMoEgobo
s 35535

3.414

C17H2009

366.97

324.9

42

3005600(HIO
5539BHOW)-
©0039Jbmbools
0bmdgmo

6.896

C29H36017

655.16

324.2

43

308560022(GIO
053930W)-
©0393bmbool
0bmdgeo

7.439

C29H36017

655.26

300.7

324.2

44

330069G06-3-0-
(>3900w)-
HBHobmbooo

6.466

C29H34017

651.22

325,5

45

330639H0b-3-0-
(>30&H0w)-
39Jbmboo

6.466

C23H22013

505.05

352.2

46

39050 (BHO0S
BIOO)-
©00393bmbool
0bmdgmo

5.608

C27H24016

613.01

268.1

47

390560 (GHO0S
GIGO)-
©00393bmbool
0bmdgeo

6.103

C27H24016

613.04

267.5

48

BIOV@M0-
(>30&H0w)-
39Jumbs-
39Jbmbs

0bmdgo

4.261

C24H32015

558.79

310.0
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49

|p-3m8560b Bgogs | 3587 CoHs0s 164.16 316.8

50

BYOMXMO- 3.414 324.9

J0B5g0Bob Bgs35 C17H2009 366.97

4 3ygdeols Bmyoghmo xodols s Lsbymdob bosgmgol fggbols Js@ombgdols 3g3wggs
3mbEIBmBIdHawo @iGIIGMGOL 33dmygbydoom

3Y9g9ol  bogmaxzol 3960l 3omomboll  33am93s  Bodots  JOmIsdmyMsgoamo

990mEom, 3mbvd@BMIGGHOHMWo ©IGHIJHMO0m.  0BMIMGHMwo Gvyddm (Isocratic
HPLC pump -Waters 1515), @gdgddm®o (Waters 432  -Conductivity),

JOmAs@macdsgonwo  b3g@olC-PakCationMD, gaowgb@o3 mM HNOs3/0.1 mM EDTA,
996Gl godBocgdmmds1250 150 uS,  Lodsbm  Ip@dbmdgarmds 2000  uS,
06393®oGH™mMob I™abmdgemds 0.01pS, LggBHoL GH9d39Ms¢@s 35°C, 3mEsOmMdS-
negative. 0b59d@069058@9g Lssbsgrobm 60ddgdo 0wgdgdms 1:1 msbsgs@omdoo
96%-0560 gmowol L3oOEGom 39d@obol sbsangds, 396GHGORMY0MmIdOL Bgdwgy
65091936 1:10 0565x835MMBd0M gdo@gdm®s  ©JoMboBoMmgdMwo figseo (Ro6bsggdol
oMo  F=20) ©5 oxow@®dmEs 0,45930 bmdob  gow@®do. dowgdrymo
3033m696980L  0gbGH0B03sEo0lsmM3ol  @s  Bogmmgdol  MomEgbmdGo30
3993390M00b  ©olEAYBI© (53900 L5350dMM IMHIdO) Fodmygbgdmo odbs
bBHBIOEHIVO: 00FolL 30EMMJLoEOL dmbm3o®sdo (Li*), bo@®omdol Jorm®owo
(Na*), 58mb0v)dol Jerm®oo (NH4Y), 30e04930b Jem®oo (K*), sgbomdol 3o0csdo
(Mg), 3owEomdol  Bo@®s®o  GHH®30Ms¢0(Ca?), LEHOMbEoMdol  Bod®s®o
AIO9300Ms@0 (Sr*), ds0dol Jerm®oo odoMs@o(Ba?) (FisherScientific), EDTA

(Serva).

@©@0000¢990L bo35¢0dOHM IOHYEOL OIS Y = 3.55e+005 X - 7.26e+003
Bo@®m0wdol by3oodmM 3OOl GmMds Y = 1.44e+005 X + 9.50e+004
59mB0v)dol Lo3sod®m IOvIEOL BMEIMs Y = 1.65e+005 X + 1.21e+005
35¢009990b b 35e0dMM GOl BMOIMws Y = 7.79e+004 X + 6.01e+004
0596030b L35 odMM IMHMEOL BmOIMs Y = 2.97e+005 X + 2.76e+005

39309300 b535¢0dOM IOHEOL BMMIMws Y = 1.28e+005 X + 2.28e+005
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13.00
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11.00]
10.00

.00
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g 7.00-
s.00]
5.00
4.00-
3007
2 .00

1.00-

0.00

65b.50.  dobgMo®  BogmogMgdsms

LEHOBPIOGMWO  JOMA>FGHMPGMT>  ©d
b39JBHGOL Bobsbosmgdangdo
50.00
40.00
30.001
2 g
20.001 © 3
5 @
10.004 g 5
-] g
A A8
0.00 < e
300 400 500 600 700 800 900 1000 11
Mnutes
bm@om0 50 . FYygdeol 3960l 39000mb6g30L sTobolinsmgdgwo JOMBoEMycmsdo
AYg0ol  §3960L  35@0mbgdol  JOHMIsGHMYMIBoo  EIBILOSMGOS
3bGowo: 9
609w9dol 50mbomdo 3ogoyydo 0saborgdo 39¢03odo
dbobggds
35sg3byEol 0,684+0.020 | 107,703+4.092 3,492+0.132 | 8,256+0.280
9O Ebwo
sbogEoby@s 0,949+0.030 | 32,12+1.284 0,67+0.227 1,422+0.051
90009 13,046+0.391 0,108+0.004
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535690 1,209+0.041 | 155,11+4.963 3,433+0.123 | 4,305+0.172
3560obggMmo

Fomgmo 2,859:0.102 | 136,537+4.6422 | 4,308:0.163 | 7,886+0.252
307)60.byyerm

551960l b Errams 0,221+0.008 | 36,939+1.329 0,874+0.034 | 1,313+0.044

JOMA>GMc5390bg b 930609 4 JoMHOMIEO  Jomombo  BogdboMgds:sdmbowdo,

3oeondo, dspbordo s 39ewEordo. Gygdwrol 60dwdgddo mdobsbGo Jswowdol
35000mbgdos.

0530 5. 4900l 3MOI0L wodo®o dbgdol bsghmgdo

Y900l 3M630L 306dMb453980L dgagbermdol 33eg3s - FobbmGE0gw©s s0M-
Lbooby®o JOHmds@Bma®msgol (TRACE™ 1310 Gas Chromatograph - Thermo Scientific)

153995 gdO0M. JOHMI5BHMYMB0MYdS F0dEOBIMIMIPS JOHMTSGMYMIBOI 3530E5MXYE
b33 %Y - SGE BPX5 Capillary GC Column 30 8 bog®dob, 0,25 98 ©0sdg@mob s 0,25 930
dMs30 Bobol bofoarszgdol bmdom. MdMeg Bobol FoMmdmoygbos 5% Phenyl

Polysilphenylene-siloxane.

3Y99ob 3990 30L5g96 3bodol FoboMgds® 50gdEo 0dbs 50 3Mmsdo 35960y @oddMswo
§obsbfo® o@gbowo 3M3900, HGMIYos ogdEdoEs Bosh-ob go®mdob Logdzszdo s
Jmmogbs  ddog mbsdeg doyzsboer RowGH®OL Jowswdo. 3539¢0 65031930sb
9OMS© 359mIMs 70 °C (1 bo) o LogduBHMod3om® Immaglgdvyeo ogbs bmgdbang@ob
535M0@do 48 Loosmol  gobdogarmdsdo.  9dudEog3os  80dobstgmdes  3gdbsboo
3H0dm3560 s 303d96¢M0 BogPmMgdoL LM dMmEoWwgdsEY. 300IOMEo Tsbs Fods
LsIOMD 306M5sdo 70°C -by Imdog Hmbsdwg. ©sw0bws, H®MI wo30ogdo Jgowy9bl
3sbol 40-45%-b.

3bodol  L0M-LoMbMGO  JOMTSGHMPOIBOMIOOLIMZOL SO IdYos  FoMO
909M0B0ZS305,  Molmzgolsg obobo  d9dsbogm®o  Bobstgzgd0logsb  golafdgbosw
§obsbfoM 0830w EHMs. 39000aM0 3IBGHOORMROMES s LMIMBIBEBGHL s9ds@s 0.5
dw 2 beGdoery@o KOH-ob  96% U3o6@ blbso (Igbsdangdgeos gmaobmenols sb
d9mbmol go8mygbgds). 8999y, ©ogda@s 10 daw 3gdusbo (LogBmm dmEmemds 11,5
I). 8mM935 2oBbmM 3090 s LM Qoblbsdwyg (Jobodmad 30 {odol gobdsgarmdsdo) s
©5395¢®0x393065 10 frmol 356ds3wmdsdo 1000 3G/for-by.

6509v990b bgs BMogd300sb 1 33w L3330 60dMBol 0bggdEHOMYds bamE0YEEIdM®S
SGE  Analytical = Science @o®dol 1.0 93w  Fo3MMI3Gogol  Fgdzgmdoom.
JOMI5BHMAM530MHGOOLL IdMO3 BBl FomImabl 3gaowydo, MmBol ImdGsmdol
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LboRdstg 8go9bL 0,700 3¢n/f90030. 0bs9d B0l GH9a3gMsdEwt o Mggodo 250°C-os,
bowe, Bgg@do dgbsgzsbo 60dmdol 3gaomdol 65350000 ©oygmEBs bmME0Y©IdMOs
1/100 0565835(:@0md00.

JOMA>EGMAMIR0MGOs 2obbMMO 309w BgI3gMsGMOMI  3M©0gbGH0m L3 gEs3sc.
396000, JOMT>GHMyM800M9ds 0fjygds 140°C -By, Mmdgwoa 808obsMgmdos 4 ool
396853wmdsd0. dgmMyg 9BHs3BY BHYd3gMeGMs 20°C/Hmmdo LobdsMoom 0bMHEIdM©s
220°C-00g ©5 3M3geEgdm©s 16 fymo. dgbsdy 9@e3by Hgddgcsd®s 7°C/Hmmdo
LboRdsm00 0BMEIdM©s 300°C-000g s FMJEIdMEs 50bodber $H9d3gMed@sty 7
§9000UL g96353¢0Mds30.

JOMAoGMAMm580MHgd0L  LEHMo ©OM  Fgoygbs 42,43 b,  356MdMEIsge3900L
©5m©9bmdMH030 99(3390MdS 0LsBOZMYds 30306 BIGMMOOL Jobyz00 3MMEgbEH9dd0
0,01%-0b LobMLEBHO.

PRI

in.a

1= a7

i 185
i L _=1_srmmn _zazas _zsaer

1996.52. 03000l Igmoe GBIMHJOOL S0M-1oMbLYMO JHMDoGHMYMSTs

pow2 e sam

JOMT5BHMAM5x3009d0L  d9dzgmdom  Jogdwo  3md3mbgb@dol  0wgbE0B0E0s
396bmOEogwEs  3bmdowo  dgoygbomdol  djmby  60343ol,olgzg  Bmyogdmo
LGHBPIOGHMWO  b3gOMOL  4odmygbgdom s  WOGHIMIGMOME  Imbs3gdgdmsb
9900009000,  ©o©R0bs  BYgdwol  bgmdo  JoMdMBIFs3900L  L3g30R03MOO
89003960 mds. 565000Bol 993900 myz560w0s JOHMToEMYMadaby (Lw™.52).
JOMA5GMAM3R0Mwds 3309359 00, HMI Bygdwol 36306 dowgdmwo bgmo
39033936 (39093909 3b0ddgo35L, 39M3mE C 16 -3sedo@obol 9gs3s, C 17-393¢509356
05535, C 18- @0obmgbol 95535 (C18:2n6¢) (30b-crobmenol 3gs3s (mgas-6), Mangobol
07535 (C18:1n9¢), 90O 3535 (C18:1n9t), LEHYsGObOL Fgogs (C18:0) (gb. N°10).

3b®oo Ne10. 356dmb3gog5ms 30m33mbgb@ryMo F9dspgbermds
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3030 | 3m33mbgbEHol sbabgwrgds 393°3900L O™ (fo) | BoMomdo %
1 Tetradecanoate acid methyl ester (C14:0) 12,467 0.022+0.001
2 Palmitoleic acid methyl ester (C16:1) 15,083 0.563+0.015
3 Palmitic acid methyl ester (C16:0) 15,400 5.199+0.135
4 Heptadecanoic acid methyl ester (C17:1) 16,533 0.107+0.003
5 Heptadecanoic acid methyl ester (C17:0) 16,900 0.049+0.001
6 Linoleic acid methyl ester (C18:2n6c) 17,983 20.246+0.526
7 Oleic acid methyl ester (C18:1n9c) 18,167 71.487+1.859
8 Stearic acid methyl ester (C18:0) 18,500 1.967+0.051
9 Eicosapentaenoic acid methyl ester (C20:5n3) 21,400 0.059+.002
10 | Eicosenoic acid methyl ester (C20:1) 21,850 0.177+0.005
11 Erucic acid methyl ester (C22:1) 24,233 0.080+0.002
12 Behenic acid methyl ester (C22:0) 25,367 0.025+0.001
13 Nervonic acid methyl ester (C24:1) 30,900 0.019+0.001

©513360L Lsbom  Fgodegds 0mdzal, MM Fygdwol 3Mm30s6 dowgdmmwo Bgyomol
89050096 Mds80 C18 350dmbAz53900 ©MI0bsbE0s, domo 899339 mds 3bodol bogMmm
9993390 ™d0L 92,685%-1 F950096L. 390IM© MI0bEE) 35MBMEIF35L FoMdmogbgb
0ergobob 35935 (C18:1n9c) 61,488%-b 899339¢™mdOO.

GYg9ol  Bogmuol  ao@sdmBsggdol  3GmEIHgddo  domEMmyorMs  sJBHOMMO
6596079d0b (33¢0egd900L JOHMTsGMyGsg0wMmo Jgbfsgems

3Y9g9ob boymxzo sy Fgdso bowos sg0bo babo LGHOWIEGMEOOL godm. gl 30
9mombmgl  Imlbogerol  5mgdol 9900  Ggbsbgoly s 20w dsggdals

3993905GHMOMo  3060MmdJd0L  JMbGOMEom. Moz byl  dgmfiymb  BHygdwol
3900539853900 d9damad dob ImbIscgdoll Jngwo Ferol obdsgzermdsdo. @Hygdswo
30MEMPOMMS©  5dBHoMo  bogMmgdol  domso  d99339md0m  bolosmEgds  ©s
F9Ld5d0LO, B0 bEOMJLOIBEEHMMO 5JBH0ZMBOM FTIMOMBYZS. YT 85390s ©S
36MmMJgoolb  dgbsbgs  dmombmgl  Mm3GH0TswMMmo  30MHMdJOOL 33,  MHOMSs
9ogdbodsEvMa 046905 Bgbs@BMBIdMEO Bywgmwol badobbo.

3Ygdol  bogmxpdo  0bog0Msmo  BsgOmgdol  0YbEHOB03eEool  Bgdrymd
Ls0b@gMglm ogm vy Gmame bgds 500 gosbsfowgds bogmagol Lbgoslibzs
Bofoerdo- 3560, MdowmdO, (3960, sLg3g ®d 33WOWdgdo B0dEObsMYMBL bogmagols
39059353900l O™,
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AYg9emols bosgmezzo

T o e ] o]
(s ] s | |

e
By

bgg0 2. Byggdanol Bogmaol 49es095390s

39990l 6sgmzol 50058853305, Losbsgrobm dmfimEgdwywo 509xIol bsgHomm dsbs
395009960005 20 39, bLosg Bogmxzo - 19,7 33 (LogBmm Lol 98.5%), Bmommero ©s ymbfio -
0,3 33 (Lag®M@ Bobob 1.5%) Fo@Bmoygbs.

3ygdobl Bogmgzoly 30ME MY 59dBH0gmdab 2356L5BE3M3L 95050
3630mgu0BEHWMO S6GHME006900, BgBMEIsMBIMBTF93900 ©s Bwrsgmbgdo. GYgdwol
Bogmgzdo  Tomo  gosbafogds  9M9mobadsM0s.  BgbmEMMo  boghmgdo  Fomswo
306395@®s300mss  bogmaol 30680 (14752.1509/3p), Loosbsg doMomswo Bafoemo
3539dobgdo  (11889.029p/33) @s  9bGHME056gd00  (3010bEHMG0sDgd0s).  bogmgzol
1396m@Mm0 bogemgdol §ysedo blboo 3m®mIgd0L boFs®dol ysdm {39630 i3gbme®o
Bogmmgdol 70%-0007 3os@0ob, AbgagLo bvymsmos bbgs boghmgdmsb dodsemgdsdog.

3Y9g9ol bogmgzols ©s dobash dowgdro 36MmEdEgdol domad@om®mo boghmgdo
96093690356 (33000wgdgdL  3obogol Bogmxzol mgmdmmo ©sdM8sgzgdol OM.
9)6500L 3mdBoYdOLsl dsmo 99d33gwrmds 10-x96 d30MHEYds, x¥9gddo 30 5-x96O ©s
99GHXIO 9306MEYds. bofomd®mog 5ol F0ByYo ©sTsGHIdMBdYOL (Fodoo; dan3mbs
5 bbgs) 299tmyg969055, 353099 30MH005©0 BgRo3ghs LMMgE Towseo #gddgms@ess

3bO®owo 11. Bggdewol bogmgols @s dobysb dowgdwyemo 3MMmEMdEgdol domsgdommo
Bogomgdo
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60330 29602¢m980 Bersgeabero | s63mE0sbys |@gozeasbBdm|3sBgdobgdo AA 01 Jzzj
0.0.  gossbziwogdo 0o gosbgdo 08/1003 DPPH 5
la/1003 93/1003 33/100g 38/100g 0630803985
domosbo 10804.99+324.14 384.05+11.52| 656.20+26.24( 210.37+7.99 |8930.80+267.92 9.56+0.28
Bogmpo
©00™d0 10679.03+341.72 |412.93+14.03 | 483.07+18.35| 173.11+6.23 |7902.57+252.88 8.22+0.263
3960 14752.15+501.57 | 267.18+9.61 | 1662.96+59.8(608.61+20.69(11889.02+428.0 4.71+0.160
6 0
sbsfibgbo 7766.38+295.12 07.63+11.07| 784.10+26.65| 235.27+7.05 |6770.34+257.27 9.50+0.361
X900 2108.82+73.8087 | 43.25+1.64 | 117.48+3.75 | 42.02+1.34 |1502.63+60.105 11.99+0.35
2
3OdS 1410.25+50.769 | 24.40+0.73 | 18.01+0.54 | 13.20+0.46 | 473.49+17.04 18.68+0.67
gotom 16335.62+620.75 490.45+15.69 | 2326.87+81.4(435.46+16.54(12242.90+428.5 2.12+0.08
4 0
§iggb0 7313.08+277.89 | 264.829.53 | 481.18+17.32| 162.96+4.88 |6215.60+223.76 | 30.56+0.97
Lofigdgero 11392.49+387.34 [233.25+8.397 | 726.06+23.23| 239.46+8.62 [8762.35+297.91 | 4.56+0.173
AYw30 5496.02+175.87 | 182.01+6.55|371.62+11.14 | 126.82+4.56 |4896.89+176.28 6.90+0.276

$3960b  dowmgds. (BHygdwol fizgbo doowgds 3030 sfBgbom o6 desbIomgdol Ig8gy.
35035@ ©8foggdnw boyngl GowEgds O3> (33> BVEWIO ©BWYOD) ©s
999003 ©5gM3353909o Fsbs s3(bobgm. Jowgdweo Bobo o3RO EHMYm. Igmerg
35605630 bogmazol dersbdomgdss 33939 mOMJwoom 56 93069 Mom©gbmdoom j4semsb
353bggdom. 3bgeo Tsbol Eoym3zbgdom s 3960l gobdMg39d0L dgdgy dolbo
9m30wgdom. §3960L godmbsgseo 3030 ©fbgbol ML dgspgbos 60 — 62,5 %,
9009w (39600 fyserdo blbso bagdmgdo - Brix ogm 7,9 — 8,1 % ((9du@H®sg@dwyeo
Baghogdo 7,3 — 7,35 %), HodHOMwo 08503006005 5,21 — 5,24 %.  s6GHm™E0sbgd0l
9993390 ™ds 140 - 145 dp/. 306309300 Jomgd+yeo §39bob godmbagswo 3g5wgbos
60 — 62,5 %, dogdmw §396d0 fgsedo blbswo bsgdmgdo - Brix ogm 7,9 — 8,1 %
((9dbBBogd@mwo bogdmgdo 7,3 — 7,35 %), HoGHGwo 07503056mds 5,21 — 5,24 %.
56¢M 3056900l 898(339cmds 140 - 145 dp/mn. {3960l 20033970 Bsffoero GdowM™dos
(3030 §Bgbobsl 30 %, desbIocmYdOLLL 33 %). sbsMhgbOL Laboom MRYdS 31M3s (15-17%)
5 3960 ®doMd0m (3-5%-000)).

$3960L 3063963 HsGH0L Fo®Bmgds - figgbo ©a3mbEgbBH®oMHYRdME 0dbs 3ogwmmdol
306mdgRd30 (40 — 45 0 C $9339Mo@vMa®y). 3MmBEabB®odol  Fomdmgds Fzgbol
9031 ™dL 5930690L 7 (Brix 55%) - 9 x96 (Brix 60%), Gog 9608369¢m3boo 5330690l
dgLsbobo bgageol ImEremdsl. §3960L 3mb3gbG®s@Tdo BodbodsrwMom oMol
89656BMbgdmo 56GHME0s69d0 8993390 mds-1305 — 1685 /3.

AYg9wob §39630 fysamdo blbso BogMomgdo g.§. Brix ogm 10-11%-09, sb&Hm30sbgdols
8909339cmds 191,67 dp/em. 3960  390mygbgdye 0dbs, Gmymes Gygdeol ,mgz0bm®
62



Abdems, Fgbodsdobo ©sToBIRME 0dbs 3MWEHWIOMWO LRG0 s 5gGHOIdGHMMO,
900gdME ,0306m30%, bFGHM3056900L Tgd33germds 188,02 T/, SE3m3MEIGO
00Ol 9909R9P© ©ROMZOs 5,5,-6 %-000g 9000l L30MHEHO. oMWY Jobo
3980G3M0L 399097 39023009690 (353719990L 306MBYdT0). Fosbswgbdo- FGHygdwrol
965430 gmoeolb L3oMEOL 999339 Mds 55%-0009s (FgMMIO FooEIbom). Bgs@IM
bbgoalbgs 9gom@om d0mgdwo GYygdwol sGogol 33a93s. 3934900l 30HMdYd30
90090Mwo  3m6396¢MsG0  0656BMBIOL  Lobosdmzbm  Loggdmzgbm  m30LYdgdL s
3990309496900 BHygderob bsfgdgerol 3mdbsIdOLEL MBdOMBOL Fgds3LgdES.

Y99l Bogmgzol sfibgbol 8989 @amBgbowo s65§bgbo Fo®dmamagbl LagHomm Bsliols
o5bErmgd00m 20%. Jobo doMomso bafoero 3bod 9933390 (39 % 3bodo) 39M3ss.

$999¢0ols 5G3gol 506H-LoMbHo JHMTsBHMYMIBOMEO JZWY3S.

3Yg0ol  §3gbol s Ubgs  36MMm©vydygdol  L3oOGHMWOo  ©MNowo  FoMmodsGms
L3MbEHBNGHO  LogMsmol  As0mygbgdom  (ssbermgdom 15-20 ©®Y). FosEgbom
90090 3Ygdwol EobLGHOWSGHL 33e935 BoMEHIMOS S0MH-LoMbMO JOHMIo@MmyMogols
(TRACE™ 1310 Gas Chromatograph - Thermo Scientific) Ubsdo@gdoom.
JOMI5BHMAM553009d> F080bsMYMd©s JOMToGHMYMIBOYE 3530wstva bzgBbg - SGE
BPXS5 Capillary GC Column 30 3 boa®dol, 0,25 83 0sd9@GH®ob @»s 0,25 330 v9dMsgo 3sbol
Boflowszgdol bmdom. MAMeg Bobol HoMdmowygbos 5% Phenyl Polysilphenylene-

siloxane.

JOMA5GMAM5R0MHJOOLIL FmdM3 BBl FoMTmoabl 3garondo, MGmdwol  LoBds@ols
3050096300 9950920:1) 5 oo 0,500 der/fmdo, 2) 2 frmmo 0,700 de/fromdo, 3) 2
oo 1,000 de/fomdo, 4) 20,5 Goomo 2,000 de/frmdo. bszzewgzo bodmdol
0659906905 bmd3090©gdm©s SGE Analytical Science o®dol 10 93¢ 3036G:m33M030L
09039m000.

0bg9dBH™Ool  $H993gEe@demeo Mg080 FoMdmaygbos 250°C-b, bmeom, Lgg®do
dgloygsbo  Bodwmdol  3gaowdolb 6535030 IYMmBs  bmM30gw©gdms  1/300
5658306MMd0m.

JOMA5EGMAMIR0MGOs MO 309 IIMEs 3gI3gMoGMOve  3Mo0gb@To me 9BEe3s.
396090 JOMT>BHMYM30MHGds ©o305ygo 28°C -bg, HmIgeros 309obsmgmdos 8 ool
396853wmd5d0. 3gmeg 9B3bg 20 (°C/fHmmdo) bokdsGoo 0BMHEgdms 280°C-dy ©s
JOMI>BHMAMB0MOGds Mg gdMEs 7 §Mmo.  JmIs@GmaMmexz0mgdol LOMWo MM
39500939609 27,60 {yob.
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JOMA5GMAM5830MHgd0L 39939Mmd00 ©IYMBowro b30MEJIOL ©IEJIBHOMIdS bEIdM©s
5@®-0060D5300 ©IGHIJGMOBY. ©IAIIGHMOOL BHd3gMdMs 8gowygbes 300°C -U,
095wdsol  dogfimgdms 35 dw/for., 359M0 300 I/for., 506930l  d96w93bs
bm630gwEgdmEs 3gewordom 30 de/fjor. ©IGIGH™OOL Lsdndsm MYF0do EosyMsdol
Lbaboom Im398w9e0s bryGoom 53-By.

P
| Metrorol e P [Wﬂﬂ e )

a1

el 'j;'-...‘....‘"" uowm TaniA e

by®3000N2 53 (y9deols s6sgo GC JOrmds@my®sds

9-39J®0ob ImEowgdo; d-3ygdwol §3960; 3- GYgdwol §i3gbol s GdowMdOL
Botggol

AYg0ol  s6sgo  Fogdvyo  oym  Gdgbody  dgomol  gsdmygbgdom, Gomo
5939003065 89005bmerols 8993390 mdsHy FosMs Tolvdo 39d@obol G9d;339wmdols
39380600. LE0bEYOILMS, HMA (139600056 39JGH0bOL BMEFOEWYdL 56 AsdmOofig00 BoMYdME
5Msgdo  dgmobmerol 899339emdol dgdzoMgds, 3oMogdom ol sdEgbody dg@os
(0.085%) 300009 BHygderol 3960 (0.053 %) s BHygdaerol 3gbols o MHBOWMBOLOYSE
90090 oMsgdo (0.053). 59 30FsOMYId0m 3393900 Fobdd™MAgEgdgeos. FogMsd
bbgs  3md3mbgb@gdol  99d33germds  360d3bgarmabs  IzoMEgds  3MM3sbmwo o6
©939dBH0M©ds, 85006 MmEgLsg Lbgs 60dmdgddo 0.1 %-0gs. 960dzb6gwmzsbo
bbgomdss dMmabmaenols 899(339emdsdos 0.05% s 0.9 s 1.9 % dglsdsdobo §3gbosbls
©5 MBOMd05630. SLgmM03g LYMsmM0s 0BMToEol Fo@dmgdwagdols d9dmbggzsdog.
39d@ob ImEowgdmo Folosh Foegdram 5Gydo ol 3Mod@o3me Mo, 35d0b
gL bbgs 609898380 X sdMMe© mmomddol 2 %-bg dg@os.
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3b®oo 12. ¢ygdeol sGsgol JoHomsEo 3md3mbgb@gdo

Ne | 3033mbgb@ol GY99obl 5Msgo | GYgdwol 3960l | GHyYgdwol §z9bol

obobgmgds 39d&ob 565940 ©>  GBOWMdOL
dmE30WwgdMEo 505940

1 3gosbemero 0.085+0.002 0.053+0.001 0.053+0.002

2 gmobmero 99.764+3.192 99.075+3.368 96.2012.886

3 36m356meo 0. 0.107+0.004 0.094+0.003

4 900 539G°H0 0 0 0.027+0.001

5 0%bm drmmsbmero 0.054:+0.001 0.914+0.031 1.978+0.069

6 | dnomsbmero 0 0.018+0.0005 0.033+0.001

7 0bmsdogr 3-dgomowo | 0.060+0.002 0.603+0.021 1.117+0.040

8 0bmsdogr 2-dgmowo | 0 0.231+0.008 0.495+0.018

9 Peak 22 0.037+0.001 0 0

}9bMEmOo b5gH0gdoL (3300 dYR0 3853500l MMl

Y900l bogmxzdo 8gbmewvmo 659MHmYdOL 35¢39Mwo Fomdmdsygbwol 33wowgds
53999539000 9g00MEYd0EH 258MmBObsty Lb3gsslbgs abom begds. sbmmEosbgd®y

0)OINwo  dmgdggdol dggys© domo Fgd33gwrmds 860836gwmgbs  d30MEYds
5m©YbmMdMH035. Jom0 899339 MBS X930 MomMddob 30-x 96 d30MYds. sbg39 10-x96

399306 ©s bofgdgedo s 4-x 9O 36396GGGT0 (JmGom) (b. 13).

Y990l 36Mrm©YdEgdoL sbGHM3056900 bMowo Ne13

@3Lsbgmgds Cy-gal Cy-rut Peo-rut Lryen 3/
donosbo bogmyo 70.300+2.109 57.7+1.846 21.128+0.8451 151.001+4.530
©00w™mdO 7.551+0.241 5.289+0.190 2.742+0.082 17.581+0.597
fi3960 9.268+0.296 55410210 | 2.466:0.093 17.983:0.539
3560 60.309+1.929 | 31.025+1.241 135.158+4.325 393.669+4.738
BY530 BHHOOEOVI0 1.743+0.055 1.968+0.074 1.684+0.058 5.395+0.178
OYLI30  WOMBOWOIQ

3593650 9.934+0.349 3.706+0.101 26.873+0.811 47.094+1.695
4650 35349098000 7.398+0.251 16.892+0.641 4.806+0.144 43.796+1.532
4O HOFOFOLO 3.9030.156 10.246:0.327 | 3.384+0.121 41.538+1.453
)@V 0.818+0.024 3.365+0.107 6.049+0.205
$yg0emob bsfgdgro A 1.574+0.059 5.058+0.202 2.59+0.093 15.682+0.548
(Y980l bsfgdgewo C 10.470:0.353 | 13.195:0.501 | 2.903+0.087 30.049:0.967
(Y99l bafigdgero

WOMBOEYIOQ 35dIMooA | 9.606+0.344 14.77+0.485 69.771+2.132 138.819+4.355
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$Y990obl 36:0IGHIO0L B96ME 3sMdME Tg93900, 35¢3)J0bgd0 s 3BMBbGME0Bgd0

3bGowo Ne14
sbobgegds B9mdemmmygbol | Jarm®emygbol | (+)-35¢gdobo | 3GmEosboobo | L dp/y
05535 05535 A2
Gocosbo 0.47+ 0.016 0.46:0.017 | 0.2:0.006 0.052::0.001 1.182:0.02
Bogmgzo
HROOBO 0.1320.004 0.24=0.009 | 0.030.0009 | 0.0100.0035 0.4120.01
fiagbo 0.59+0.023 0.79:0.025 | 0.49-0.018 0.011=0.004 1.881:0.03
3960 0.21=0.007 0.070.002 | 0.09-0.003 0.0120.004 0.384+0.011
Oyeaso 0.09+0.003 0.140.005 | 0.07+0.002 | 0.003:0.0001 | 0.303:0.009
OO0
OYwa3o
@OMGBOWIH© 0.6120.023 1.35:0.047 0.30.01 0.017+0.0006 | 2.277:0.033
299960
gooO 0.09:0.002 0.17:0.005 | 0.08:0.002 | 0.003:0.0001 | 0.26:0.009
3932709800
goOoo 0.09+0.003 0.16:0.006 | 0.07+0.002 | 0.003:0.0001 | 0.25+0.008
O3©0goNo
Br)odd 0.149+0.005 0.4150.013 | 0.02+0.0007 | 0.003:0.0001 | 0.567+0.015
Oygderob 0.04+0.001 0.1120.003 | 0.02+0.0007 | 0.003:0.0001 | 0.15+0.004
Lofgdgmo A
Oggderob 1.32:0.050 1.02:0.040 0.2+0.007 0.003:0.0001 | 2.413:0.07
Lofgdgamo C
GY99e0ols
Lafjgbocro 1,37:0.041 1.69:0.050 | 0.07:0.002 | 0.0030.0001 | 3.15:0.085
WONGOWIOQ
3°09600oA
39990l 36:0mIEHId0L 339ME39GH0B0L Fo®mgdmagdo sbOowo Ne15
©3bobyergds 330033O06-3- | 339039H06-3-
Gmoobo O- O- Lgam /oy
BYM3nboo | 396GH™boo

9000560 bogmxo 1.27+0.038 0.75+0.03 0.91+0.029 2.9340.087

HBDOEMBO 0.31+0.009 056+0.016 | 0.8:0.027 1.6740.053

figgbo 0.46+0.015 1.29:0.041 1.28:0.046 3.03£0.103

3960 0.09:0.003 0.3120.0105 | 0.16:0.006 0.56£0.020

Oyeaso 0.130.004 021+0.007 | 0.27+0.009 0.61+0.023

O3©0307)o
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AYwsdo

WOMGBOWMOQ 0.96+0.038 2.75%0.1045 | 0.345+0.013 4.055+0.141

3593650

40601 35373793000 0.023:0.0006 | 0.152:0.006 | 0.029:0.0009 | 0.204+0.007
&

gomeo 0.0180.0005 | 0.117:0.003 | 1.47+0.049 1.605+0.060

HM50E0VY0

Br@sds 0.32:0.0108 0.7+0.0245 | 0.47+0.016 1.49+0.059

f”ﬂa@(’b Lofg®0o | 13,00406 | 0.78:0.029 | 0.4:0.015 2.3140.08

2338@01’ L3000 | 04.0.001 0.04:0.001 | 0.10.0004 0.18+0.005

OYgol  Lafigdgero

ONgOHID 0.32:0.012 0.31:0.009 | 0.01=0.0004 0.640.024

3999M0oA

Y900l bogmado bgmgdwrm®mygbol s Jurm®mygbol 9553980 mTobsbEHo boghomgdos
(000056 Bogmedo 0.47 s 0.46 dp/7 9glsds30bs©). 09935 GH939MoGwIOHO Bgdmddgwgds
5353 19OYmR0ms© dmgdggdl. dMGmdsdo dsmo 99;339wmds bobgza®By bogwrgdos,
Lof9dgdo 30 Lsbgegdangdol s dsbob  3mbEgbGHMOMmgdOL botxBg To@Ewgamdl.
GMOEoEo  GYywsddo  960d3bgmmgbo 3 gdvyermdl, 35806 Gmgbss
WOMBOEMO© 35BS o Mmomddol 10-xgM dg@Eos (sbowo 14).

AYg0ol  Boymxdo 960d3b6gamzsbo  Mom@gbmdomas  339M3gEH060L  Famdmgdywo
Bs3mbmoEOho  gwozmbogdo  (GMmobo,  339039GH06-3-0-y3mbBoo  ©s
396¢mboo. Gg939m5¢vMol Ba0mddggds oog wIOMHYMBom bgasgwgbsl sbgbl,
5930090 3500 8993390 MdsL (GbMoo 15).
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©3333690d0:

1. 39LFo3w0m0s L3I LogdsMmM3gMT0 go3MEIIdIMo GYgdwol (Prunus
cerasifera Ehrh) mo096000 390060 gm®dob (5 gm®ds) s 3w@®wmo xodol
(5%000) bogmaol  3Hgdbogm®o  Toboboomgdagdo s 3960l BmyogMmo Bobogm-
Jodormo dsh39690egd0, Mob Logdzgwbys IEIbow 0gbs, GMI bogmnao 3slvgbmdl
bEobsMEOL Inmnbmabgdl;

dgLHogaoos Gygdaol bsgmazol bmyoghmo 39eMHo BmE@mAoL s 3 EHNIOIWO XO-
dob JodowMo dgygbowwmds HPLC 30g3sMo@ o 3mwgddmemol s UPLC PDA-MS
©939JBH™M0L 398mygbgdoom. 0bogz00MsEmGo© 399mymaz0wo @5
000963 08030M0wo 0gdbs 4 35MdMBIF935 (359¢ 35535, 10bob 35535, W0IMBAIFS3s o
355 HMOMBOL 85535) 5 3 Babomfyswo (ew)3Bs, FOHNMIBHMDS s Lodo®mbe);

2. GY99ol bogmaol Bmyoghomo 39wvIMo m@IoL s INWEHMOMWwo xodol

g439ws  dglffogroen 3gdmbggzedo, MomEgbmd®mogzo®, 359w 7035 FoMdMdL  Lbgs
39MdMbTg03900L 999339 mdsl 5 Fomo LsgOMM MoMmEYbMdol 55-60%-0gs. Jmobol
07535 3MM3©gds 9535000 dongeo  dsbol  20-25%-0g, bmerm  @odmbol  dgs3s
960d3bgem  MomEgbmdomss (Lag®mm dsbol 5%-0g). 9 bogMmgdol wogbo
5m©Ybmds 25050l 39630 (85-90%);

3. GY99obl bogmaol Bmyoghomo 39wvMo gm@IoL s INWEHOMWo xodol
dgLHogaools 90mbgzgzsdo fomgw boymgs 33969 mmeErosb x08d9dd0 s mMHIGdTo
3WM3nbs MIobsbGH0s s bsbdomfywrgdol Fgd3ggermdol 50%-bg IgGos, bmerm
fomger BmmEwosd gm®Igddo mBobsb@o bads®mbss (60%-0wg). GHYygdwol boymgol
§39690 9odo6/07535 0bgduo 4-Bg bo3egd0s;

4, Jomgmbogmgs  Bygdaeol  boymazolb  bmpoghmo  3gmo  gm@AoL s
3G NOWOo Xx0dob 30w mdOLYSH, 03960Ls ©d 399B5Bgboligeb
0096¢08030MIdMWwos 5 BFBHMEosbMmo  sywozmbo  (gosbowobo;  3gmboobo;
39¢600b0; B5¢r3000060; 3geomymboobo) s s6EMEosbowobo (30s60ob-3-0-
39WsgdBHmboo; 309600006-3-0-3m3mboo; (3096006-3-0-619000bmBoo;
390b60©06-3-0-6900bmBoo;  35e30006-3-0-3505-3905OMo  3e¢)3mB0©O).
©™30656¢3) BogMmb yzgws d90mbggz080 Fo@mdmowygbos 305600060l Fo®mdmgdmwgdo
(309600006-3-0-6:09000b6mB0o@0) ©s 030 950gbL Tglsdsdols GBdOEW™dT0, §396Ls s
399mbofbgbdo 25.609/33-9.609/33—-12.480%/33-L.

5. 05009960005 GHYgdeol BmyogHmo 39 GO Mol s IMNWEGHMOMWO XO-
dob boymazdo 35Bggobols s g30303gdobol 999339 mds, sbg39 3OHME0sboobgdo Bl s
C1-0b o6lgdMds. 53 BogMmgdol KxsdwGo 899339 mds 8930.80 dp/ 100y-dos (3.0.p.)
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6. BWs3mbM0EIO0  3w03mb0EId0Esh 0wIbGHBoE0MIdIos 53089606 7-
3WM3NDHBOO; WIBHIME0b-7-33mboo; Gmobo (339639G06-3-0E0bmnbowo);
33960393006-3-0-3av30Boo;  339603E9¢06-3-O  s6sd0bmbBoo  ©s  spaogzmbo
3390393060; 3500 X530 903390 mds 384.05 93/100 §-0¢0gs;

7. 39990l bogmxao 80sMos B9bmm3sMmdMIZ3900m; 00BEHO0B0EOMYdW0s
3905600 d0b0b 35539; 6gmderm®mmagbol 955395 Jurm®dmygbol 95939;

8. &Y99ob bogmxzdo 0©gbGH0RB0E30MHIdWM0s LGHOWBIHO HgLb3IMGHOMEO;

9. HPLC 9gmm@om 3063 @H™IgEOHYo ©9G9JBHMOOL
3590ygbgd0m ©sAgb0wos, GMI  FHYygdwol §396900L 35000mb67380©6  ©EM™I0bsbEHo
39001dob  0mbgdos  (2160.5+49.69ppm).  Bygdwol  {i396gddo  slyzg  BogboGYds
35e030vdolb 536-1000.02 ppm, s dogbomdols 536.73+12.34 ppm.

10. 899053005 (Hygdeol Bogmazol 3505399353900L  3Mmd3wgdbm@o Ggdbmamyos,
HmIgog 0dwgzs bodsmgdal, GYgdaol 3960 299mygbgdmamo odbsl ,.Gygdwos
5Msgol ,,  FoLomIds®, bmwm  3mbagb@dms®o 89damddo  sdmygbgdwmo  ogbsl

99953b90;
11. 500960005, G GHYgderol 399035 dgoEegl 40-45 %-0g (3bodl, GmIgwos
JOMOMSIP YYXIOO 0bMEoLs s Mmegobols 35939000 Fo@dmmygbowo.

12. GYg9ol  sMogol 8999539090 Bgdbmammpos LB eEgdsll  0dang3s

3993069L 909bmeol s Towseo MoROL L3OMEHJdOL 9339 Md.;
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Introduction.

Relevance of the work: It is crucial for the economy of Georgia to
identify the key areas for developing fruit production and its processing to
ensure the provision of food to its citizens and export of high-quality,
natural food products to the international market

The chemical composition of products indicates the quality of raw
materials used for their production, emphasizing the significance of using
superior quality raw materials to create high-quality products.. The
chemical composition of products indicates the quality of raw materials
used for their production, emphasizing the significance of using superior
quality raw materials to create high-quality products.

Significant changes in people's lifestyles have resulted in the
emergence of specific diseases and an increase in morbidity. Deficiencies
in the structure and quality of nutrition have weakened the body's defence
systems, rendering them incapable of adequately responding to
environmental influences. This, in turn, dramatically increases the risk of
developing many diseases.

Functional and therapeutic foods enhance the body's protective
function, maintain and improve the body's condition, and reduce the risk
of disease development, all due to ingredients that positively affect one or
more physiological functions of a person.

One of the important factors in product assessment today is their
antioxidant activity.. Compounds with such activity and products
containing them may play an important role in reducing the risk of certain
pathological conditions. Antioxidants neutralize free radicals and other
compounds that cause degenerative reactions, making them beneficial for
overall health

To understand the potential benefits of foods to human health, it is

necessary to identify and quantify their biologically active compounds.
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These compounds include vitamins, organic acids, anthocyanins,
flavonoids, and others

The complexity of raw material processing and the study of
processing waste are also of great importance. In particular, waste
generated from the industrial processing of Prunus cerasifera Ehrh fruit
can be considered an important source of nutraceuticals due to their low
value and availability, which would otherwise be discarded as garbage into
the environment. Wastes rich in bioactive compounds, which are
unnecessary for modern production, can be processed as food additives and
used in the development of functional products.

Problem statement - The current state of research in Georgia
regarding Prunus cerasifera Ehrh fruits can be described as stagnant. There
is no data available on their chemical composition, and the physical and
chemical data available on Prunus fruits grown in Georgia are incomplete.
Most of the research conducted on this topic was carried out 30-40 years
ago using outdated technology. Despite several hundred scientific
publications, not a single study on Prunus fruit or industrial waste by any
Georgian scientist could be found.

The potential uses of plant raw materials and waste from processing
enterprises in the country have not been fully explored due to a lack of
research methods.

In Georgia, no studies have been conducted on the biologically active
compounds of Prunus fruits or the potential use of products derived from
them, including medicines.

Meanwhile, our literature review indicates that several dozen recent
publications highlight the importance of the valorization of plant raw
materials and processing waste through innovative technologies. It also
stresses the need to apply the principles of a circular economy to reduce
the negative environmental impact.

Considering the current food safety issues, it is crucial to optimize the

methods for extracting the endemic plants in Georgia, develop
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technologies for producing bioactive drugs, study their chemical
composition using modern methods, and determine their prospects for
practical applications.

Despite the popularity of Prunus cerasifera Ehrh and its fruit-derived
products, there has been no study on the bioactive compounds of Prunus
fruits and the chemical composition of its products, nor the changes that

occur during processing in Georgia.

Research Aim and Objectives: The aim of this research was to study
the chemical composion of wild-growing forms and cultivars of Prunus
cerasifera Ehrh common in Georgia.

In order to achieve the aim of the present study, many research
activities were carried out in accordance with the following
objectives/tasks:

Task 1. Isolation and identification of biologically active compounds
(phenolic compounds, essential oils, lipoid compounds of tkemali peel,
etc.)

Task 2. The Study of thequantitative content of biologically active
compounds;

Task 3. Determination of optimal conditions for processing raw
materials

Task 4. Development of technology for obtaining concentrates and
preparations rich in biologically active compounds from its products

Task 5. Determination of the chemical composition and antioxidant
activity of biologically active compounds of products obtained during the
processing of Prunus fruits.

Scientific novelty. Systematic studies were conducted in Georgia for
the first time to determine the full chemical composition of Prunus
cerasifera Ehrh fruits, using chromatography-HPLC-UV, VIS, RI, UPLC-
MS, FDA-GC, spectral analysis, infrared analysis, and classical physico-

chemical analysis
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Additionally, the qualitative and quantitative composition of
bioactive compounds in Prunus were analyzed. It was possible to develop
innovative technologies based on the application of the principles of the
circular economy, aiming to increase the value of integrated fruit
processing and waste management while reducing the environmental

impact.

5 anthocyanins, 17 flavonoids and 15 phenolic acids were isolated and
identified using other modern physical-chemical methods. In addition, 21
out of 24 components in the fatty oil extracted from the peel of tkemali
were identified, and their quantitative content was determined.

The practical significance of the work. The composition of bioactive
compounds and the biological activity of fruits and products obtained
during their processing using traditional technology were studied.
Technological methods were selected that maximize the preservation of
bioactive compounds. Waste valorization will allow entrepreneurs to
produce biologically active products and preparations that are in demand
on the market

Approbation of Work. 3 scientific papers were published in the
refereed national and international scientific journals, and 4 in conference
proceedings.1.JeiranPutkaradze, Mzia diasamidze, Maia Vanidze, Aleko
Kalandia// Antioxidant Activity of Prunus cerasifera products/ , 2022

2.JeiranPutkaradze, Mzia diasamidze, Maia Vanidze, Aleko
Kalandia// The Waste Obtained From The Processing Of Tkemali Fruits
And Our Living Environment/ , 2022

3. Maia Vanidze, JeiranPutkaradze, Nona Surmanidze, Inga
Kartsivadze, Indira Djaparidze, Aleko Kalandia/ ANTIOXIDANTS OF
INTRODUCTORY AND ENDEMIC PLANTS IN GEORGIA

4 JeiranPutkaradze, Maia Vanidze, Aleko Kalandia BIOLOGICALLY
ACTIVE COMPOUNDS OF PRUNE FRUITS AND PRODUCTS
OBTAINED FROM THEM American Chemecal Society 2022
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5. JeiranPutkaradze, Maia Vanidze, Aleko Kalandia Chemical
composition of Prunus sort «tciteli drosha» fetus and its derivative
products" 2nd International School-Seminar of Applied Biotechnology,
2019

6. JeiranPutkaradze, Maia Vanidze, Aleko Kalandia, Ruslan
Davitadze/ Lipid compounds of some wild and cultivated forms of Prunus
cerasifera Ehrh// Georgian Thechnil Georgian Technical University.
International scientific conference "Chemistry-achievements and
prospects.

The Structure of the Thesis. The work consists of the following
sections: Introduction, Literature Review, Materials and Methods, Results
and Discussion, Conclusions, References. The thesis consisted of
computer-printed 118 pages in Georgian language, 20 tables, 14 diagrams
and 42 figures, and an illustrative material in Appendix 1. The
bibliography of the PhD thesis is consisting of ___ sources in Georgian and
English languages.

Content of the Thesis

L. Literature Review

In literature review .... references are analyzed on the biologically
active compounds of Prunus plants, the flavonone glycosides, the
distribution of phenolic compounds in plants, their physiological activity
and biological characteristics of prunus fruit introduced in western
Georgia. It gives the state of current knowledge, an overview of key
findings, concepts, and developments in relation to a research problem or
question.

IL. Object of study, material and methodology

The fruits were harvested from 2016 to 2021 during different months
of the ripening period. The study focuses on the fruits of wild forms and
cultivars of Prunus cerasifera Ehrh, which belongs to the Rosaceae family

and is a perennial fruit-bearing plant of the genus of stone fruit.
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The plant can grow as a tree-like shrub with a highly branched
structure and may have prickly or thornless characteristics. Its fruits can
be round, oblong-round, or ovoid in shape. It is known to grow well in
both cultivated and uncultivated areas, and it tends to form a dense, spiny
mass along roads, canals, and wetlands on the leeward side.

The fruit of Prunus cerasifera Ehrh displays a range of colours
including yellow, red, purple, and sometimes nearly black. This species is
known for its low soil demands, resistance to diseases, and ability to
withstand drought and frost. Adult trees of Prunus cerasifera Ehrh can
yield up to 300 kg of fruit. Prunus cerasifera Ehrh is widely distributed
both as the wild and cultivated forms across the Balkans, Central Asia,

Minor Asia, Iran, Transcaucasia, and other regions.

Photo 1 Prunus cerasifera Ehrh

For centuries, this plant has been widely distributed throughout Georgia,
growing at altitudes ranging from 1600-1800 meters above sea level.
Several varieties of the plant can be found in the region today, including
Guldedava, Spring Swallow, Red Flag, Kutaissky, Rion, Khvaviani, and
others.

Prunus cerasifera Ehrh holds a significant place in Georgian cuisine,
serving as a key ingredient in various products, such as high-quality juice,
compote, jam, spices, "tklapi", and the famous "tkemali" sauce. This species

is a unique and essential component of the Georgian table.
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Photo 2.The fruits of the variety of Prunus cerasifera Ehrh "Gazapkulis

ripen evenly, starting from June 20th
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Photo 5. Witeli drosha Georgian breed, fruit ripens from Jule .
- =¥ -

—

Photo 7. Ajanis ungrula, fruit ripens from August

Photo 8. Wild Prunus cerasifera Ehrh
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The fruits of Prunus cerasifera Ehrh vary significantly in size depending
on their origin. Wild forms produce small fruits, measuring approximately
20 mm in cross-section and 25 mm in longitudinal section. Conversely,
cultivars produce larger fruits, measuring 27-30 mm and 35-37 mm in the
green-leaved, red-fruited and red-leaved, red-fruited forms, respectively.
As a result, the fruits also differ in weight and volume, with wild-growing

forms weighing 6-8 g and cultivated varieties weighing 18-25 g.
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Table 1 Prunus cerifera fruit characterization

Mass
of | Volume of
Size (mm) one | one piece,
Fruit Shape | Color | Taste .
piece, ml
gr
Length |Width
Round,
slightly
elongated
Gazafkhulis towards |reddis
merckhali thetip,a| h |sweetish-
. . . 27.4 25.6 |10.4 10
(Gonio) groove slightly| sourish
29.06 can be | pink
seen along
its entire
length
Mirabela .
. Round |yellow| Sweetish |36.63+0.11| 37.37 |25.34 26
(Gonio 31.07)
Adjaruli . . .
L slightly reddish| sweetish-
vardisferi . . 31.24 28.49 (13.46| 13.46
elongated | -pink | sourish
(Khulo 03.08)
Round,
Citeli drosha witha | dark |sweetish-
. . 35.9 32.7 |18.7 19
(Khulo 03.08) [noticeable| red | sourish
groove
Citeli drosha sweetish-
. Round | Red . 32.7 279 | 135 14.
(Gonio 05.08) sourish
Akhalcikhura egg- dark i
Sweetish | 22.89 23 | 7.1 7
13.08 shaped | red
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blackis
h-
bluish,
L covere .
Ajanis Ungrula .. |sweetish-
. Oval |d with . 29.9 26.9 [12.83 12,4
(Batumi 16.08) sourish
candle-
shaped
snowfl
akes
Wild red tkemali
(Khulo dark |sweetish-
) . |Elongates . 23.8 20.6 | 6.3 6,1
Danisparauli red | sourish
07.08)
Wild red tkemali| oblong- sweetish-
red . 26.4 27.4 110.2 10,0
(Khulo 24.09) | rounded sourish
Wild dark red .
) dark |sweetish-
tkemali (Khulo |Elongates . 26.1 208 | 65 7,0
red | sourish
24.09)
Wild dark red tk¢mali
(Khulo Gorjomi, dark |sweetish-
: Round . 21.28 [20.48 | 5.3 5.2
mountain red | sourish
Mkvirala

Individual compounds were separated and identified using HPLC methods
with UV, Vis, RI, conductivity detectors, preparative and analytical
column and ultra high performance liquid chromatography (UPLC) with
photodiode array (PDA) and mass (MS) detectors. Quantitative analysis of
compounds was performed using UPLC-PDA-MS, HPLC-UV, Vis-
detection.

The following physical-chemical methods were used for the study:
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1. Isolation of individual compounds by selective extraction and

preparative chromatography (HPLC-UV, Vis).

1.

Identification of phenolic compounds (antocyans, flavonoide
glicosides and phenol carbon acid) by HPLC-UV,Vis, RI, UPLC-PDA,
MS methods.

Quantitative study of carbon acides and carbohydrate by HPLC-UV,
Vis, UPLC-PDA, MS methods.

Qualitative and quantitative determination of cations by HPLC
methods —Conductyvity detector.

Determination of antioxidant actyviti (AA) -using the stable radical
of 2,2-diphenyl-1-picryl

idrazyl (DPPH) methods.

Quantitative determination of total flavonoids by spectral methods
(AlCls-reactive calculated by rutin).

Determination of total phenols by Folin-Ciocalteu method
(calculated on gallic acid);

Analysis of lipids by Gas Chromatography (GC) methods (GC
Thermo).

Analysis of alcohols by Gas Chromatography (GC) methods (GC
Thermo).

All solvents used for stude were HPLC-MS pure (Methanol, Acetonitrile,

Formic acid, ethylene acetate -Merk, Germany).

Approbation of the dissertation. The results of the study are

presented in 3 scientific articles and materials of 8 international scientific

conferences.

Participation in Grants: Shota Rustaveli National Science

Foundation Project AP/96/13PHDF-22-2895, Shota Rustaveli State

University Internal Grant

Volume and structure of the thesis - The thesis consists of 118

printed pages, according to the requirements for the dissertation for
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obtaining a doctoral degree, and includes a title page and sheets with
signatures, a summary in Georgian and English, content, 42 photos 20
tables, 14 diagram, 3 Scheme list of references- 145 units and illustrative
material in Appendix 1. The main text consists of: introduction, literature
review, experimental part, conclusion, list of references and appendix.
Literature review — The first chapter of the article deals with the
biologically active compounds of Prunus plants, the flavonone glycosides,
the distribution of phenolic compounds in plants, their physiological
activity and biological characteristics of prunus fruit introduced in western
Georgia. A list of used literature is attached to the thesis.
Chapter 2. Investigation of some compounds of Prunus cerasifera Ehrh
using UPLC PDA-MS detector.
The Prunus cerasifera Ehrh fruit extracts were prepared according to a
specific scheme. Prior to chromatographic separation, the samples were
prepared for chromatography using the Solid Phase Extraction (Waters)
method. This involved loading the sample onto a column (SPE-C18) and
activating the column with methanol before loading the samples. The
activated sorbent was then balanced with distilled water
The sample was obtained on the cartridge through the vacuum. Water-
eluting compounds were obtained from the sorbent at the next stage and
concentrated if necessary. Non-anthocyanin phenolic compounds were
eluted with ethyl acetate and subsequently concentrated to dryness under
vacuum, while anthocyanins were eluted with methanol acidified with
0.1% hydrochloric acid. Individual compounds were isolated using
column and high-performance preparative column chromatography
(Waters C18 10 mm x 250 mm) with UV and visible detection.
Individual compounds were identified using ultra high performance liquid
chromatography (UPLC) with photodiode array (PDA) and mass (MS)
detectors. Quantitative analysis of compounds was performed using
UPLC-PDA-MS, HPLC-UV, Vis-detection.
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To identify compounds, it is important to consider their fragmentation, as
well as changes in their masses (due to the addition of ions) and the
magnitude of absorption maxima in the UV region. The fruit extract
concentrates were subjected to solid-phase extraction using a SPE-C18
column (Waters).

The eluents obtained after introducing the samples into the activated
column mainly contain organic acids and carbohydrates. Identification of
the organic acids was carried out by means of UPLC PDA-MS
chromatography using an analytical column (Phenyl 3.5 pm, 4.6 x 150
mm) and a solvent system consisting of a 0.1% deionized water and
acetonitrile gradient. The quantitative analysis was conducted using a
chromatographic method with a UV-Vis 2489 detector. For the
quantitative analysis of carbohydrate content, High Performance Liquid
Chromatography (HPLC) with a Waters RI detector and Binary HPLC
Pump 1525 was used

> 1.000e+006

-0.40+ 5.000e+005 ]

Intensit

(o]
& o~
=2 § o &
= o8 ) 0.000e+000 ]
o0y & g ¥ D e ——
g o . 200.00
2 & oo ™ [ —— -
-080] 8 & ~ 300.00 ]
-1.007 400.00
-1.20+ . ; ;
"TT550 600 650 700 750  8.0C 5.00 550  6.00
Minutes Minutes

Figure 1. Prunus cerasifera fruit extract UPLC-PDA-MS spectrum
To identify and quantify substances, the standard compounds were used
(rutin and chlorogenic acid from Sigma-Aldrich), as well as the free

database of substance masses (https://metlin.scripps.edu), and data from

peer-reviewed literature. Several compounds were identified.Substance 1-
ESI-MS - m/z 132.93 [M-H - ] dominant compounds, fragmentation ESI-
MS m/z 114.99. retention time 6.286 min, maximum absorbance UV- Amax
215.5 nm. According of the standard compound (Malic acids (Sigma-
Aldrich)) and the METLIN mass database of compounds, substance 1

corresponds to malic acid (Figure 1).
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Figure 2. Substance 1 UPLC-PDA-MS spectrum; m/z 132.95
Substance 2 - [M-H -] - m/z 190.97, fragmentation result - m/z 111
peakpeak; retention time - 7.568 min, maximum absorbance - UV-210.7
nm. According of the standard compound (Citric acids (Sigma-Aldrich))

and the METLIN mass database of compounds, substance 2 corresponds
to Citric acids (Figure 2).
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Figura 3. Substance 2 UPLC-PDA-MS spectrum; m/z 190.97
Substance 3 - [M-H -] - m/z 190.98; retention time - 5.744 min, maximum
absorbance - UV-213.1 nm. According of the standard compound (Quinic
acids (Sigma-Aldrich)) and the METLIN mass database of compounds,
substance 3 corresponds to Quinic acids (C7H1206) (Figure 3).
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Figure 4. Substance 3 UPLC-PDA-MS spectrum; m/z 190.99
Substance 4 - [M-H -] - m/z 192.96; after prunus pectin hydrolize
determination on the chromatogram, retention time - 5.460 min,
maximum absorbance - UV-non detection. According of the standard
compound (a-D-Galacturonic acid (Sigma-Aldrich)) and the METLIN
mass database of compounds, substance 4 corresponds to (a-D-
Galacturonic acid C6H1007), molecular weigt 194.14 g/mol. (Figure 4).
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Figure 5. Substance 3 UPLC-PDA-MS spectrum; m/z 192.96
4 carboxylic acids have been identified in prunus juices: malic,
citric, quinic and galacturonic.
Substance 5 - [M-H-] - m/z 179.06, but the addition of formic acid leads to
the formation of a pseudomolecule m/z+F.A 224.98. The retention time of
the chromatogram is 5.146 min, the absorption maximum is not visible in
the UV spectrum. Compared to the standard compound and the mass of
METLIN compounds, substance 5 corresponds to glucose(Figura5).
Substance 6 - [M-H-] - m / z 178.92, but the addition of formic
acid leads to the formation of a pseudomolecule m/z+F.A. 225.01, and the
addition of chloride ions leads to the formation of m / z 214.87. Retention
time 5.284 min, maximum absorbance not visible in UV spectrum.
According to the standard composition and weight of METLIN

compounds, substance 6 corresponds to fructose(Figura 5).
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Figure 6. Substance 5 and 6 UPLC-PDA-MS spectrum
Substance 7 - [M-H-] - m / z 341.10, but the addition of formic
acid leads to the formation of a pseudomolecule m/z+F.A. 387.04, and the
addition of chlorine ion gives m/z+CI 377.04. Retention time — 5.600 min,

maximum absorption is not visible in the UV spectrum. According to the
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standard composition and mass of METLIN compounds, substance 7

corresponds to sucrose(Figura 6).
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Figure 7. Substance 7 UPLC-PDA-MS spectrum; m/z 387.04
3 dominant carbohydrates have been identified in prunus juice: glucose,
fructose and sucrose.
Quantitative study of organic acids by HPLC method

After identifying carboxylic acids in juices by high-pressure liquid
chromatography, the content of the dominant substances, including L-
ascorbic, malic, and citric acids, was determined. Samples for
chromatography were prepared as follows: ethanol (96%) was added to
fruit juice in a ratio of 1:1 to precipitate pectin. After centrifugation, the
sample was mixed with the mobile phase, which contained 0.1%
phosphoric acid, in a ratio of 1:1.
Prior to injection, the sample was filtered through a 0.45 pm filter.
Chromatographic analysis was performed using a UV-Vis 2489 detector
for L-ascorbic acid at 254 nm, for citric acid at 214 nm and for malic acid
using UPLC-MS detectors. Separation was achieved using a Shodex-KC-
811 column, and the mobile phase consisted of 0.1% H3PO4. After the
identification of L-ascorbic acid, a quantitative calculation was performed
according to the calibration curve, taking into account the dilution factor
that was used during sample preparation

A Shodex - KC - 811 column was used for separation, and the
mobile phase was 0.1% H3PO4. After the identification of ascorbic acid -

L, a quantitative calculation was made according to the calibration curve,
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taking into account the dilution factor that was available during sample

preparation.

Characterization of calibration curve

Table 2
Name | Time R R”2 Standard Error | Equation | X-axis [ Y- [Units
axis

Oxalic |2.337]0.997572 (0.995150 | 4.046815e+004 | Y = Amount | Area | g/L
Acid 1.48e+007

X+

1.28e+004
Tartaric |2.635]0.999497|0.998994 [ 2.405589e+004 | Y = Amount | Area | g/L
Acid 3.46e+006

X+

9.82e+003
Malic 3.108 | 1.000000 | 1.000000 | 0.000000e+000 | Y = Amount | Area | g/L
Acid 3.97e+006

X+

5.82e-011
L- 3.446 [ 0.999994 [ 0.999987 | 4.102706e+003 | Y = Amount | Area | g/L
Ascorbic 2.86e+007
Acid X+

1.67e+003
Citric 5.1300.999894 [ 0.999789 | 6.100186e+003 [ Y = Amount | Area | g/L
Acid 2.02e+006

X+

2.49e+003
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Figure 8. Prunus cerasifera Ehrh juice organic acid UPLC-MS

chromatogram
The content of organic acid in the fruit and juice in different varieties of

Prunus cerasifera Ehrh

Table 3
Sample name Quinic acidCitric acid Malic acid Total

% % % acid, %
Akhalcikhura 0.78 0.01 2.18 3.3
Adjaruli vardisferi 0.64 0.03 2.21 3.2
Citeli drosha( Gonio) 0.48 0.06 2.52 3.4
Gazafkhulis merckhali 1.04 0.02 2.10 3.5
Citeli drosha(Khulo) 0.42 0.09 2.55 3.4
Wild red 0.53 0.03 2.32 3.2

The total organic acid content in all samples analyzed was found to be
quite high, ranging from 3.2% to 5.5%. Malic acid was the dominant acid
in all cases, accounting for 1.89% to 2.59% of the total acid content. More
than 5% of the citric acid content is derived from quinic acid, which ranges
from 0.8% to 1.06%. Citric acid is present in the smallest quantity in the

fruit of Prunus cerasifera Ehrh, ranging from 0.01% to 0.06%.
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Quantitative study of carbohydrates in Prunus cerasifera Ehrh
juices using HPLC method.
High-performance liquid chromatography (HPLC) with waters that
included an RI detector and a Binary HPLC Pump 1525, as well as a
chromatographic column with amide (250 mm x 4.5 mm) and
carbohydrate (Merck; Sigma-Aldrich) were used. The column temperature
was set to 40°C, and the eluent used was 80% acetonitrile (Merck; Sigma-
Aldrich), which was detected by refractometry.
To prepare the samples for chromatography, a 1:1 ratio of 96% ethanol was
added to the juice to precipitate pectin. After centrifugation, the sample
was mixed with the mobile phase in a 1:1 ratio containing 80%
acetonitrile. Before injection, the sample was filtered through a 0.45 pm
filter
Dominant carbohydrates, including glucose, fructose, and sucrose, have
been identified in the juices of various Prunus cerasifera Ehrh varieties.
The quantification of carbohydrates was carried out using a calibration

curve based on standard glucose, fructose, sucrose, and maltose

Table 4: Characterization of carbohydrates curves

Name | Time R R72 Standard Error Equation
1 | Fruct 4344 | 0.999791 0.999582 - 4.36e+005 X + 6.44e+003
1.577167e+004
ose
2 | Gluco | 5.351 0.999930 |  0.999860 Y =8.71e+005 X +
2.187388e+004
se 8.93e+003
3 | Sucro | 7.236 | 0.999894 0.999788 Y =8.47e+005 X +
2.178549e+004
se 8.89e+003
4 | Malto | 8.640 [ 0.999877 [ 0.999753 Y = 6.14e+005 X +
1.705166e+004
se 6.96e+003
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Table 5: Carbohydrate content in Prunus cerasifera Ehrh juice
Sample name Fructose Glucose /L Sucrose Total brix
g/L g/L sugar g/L
Gazafkhulis 1,4805 6,1155 0,018 7,614 83
merckhali
Mirabela 1,701 6,767 0,2475 8,7155 9,6
Adjaruli 1,5345 7,182 1,282 9,9985 10,5
vardisferi
Citeli 0,4815 4,707 7,4115 12,6 12,7
drosha(Khulo)
Citeli drosha( 1,9035 6,29 0,774 8,9675 9,9
Gonio)
Wild red tkemali | 0,161 1,503 10,2735 | 11,9375 | 12,2
Akhalcikhura( 0,459 4,1895 5,534 10,1825 | 10,96
Gonio)
Wild red 2,493 5,497 1,7325 9,7225 10.7
tkemali(Khulo)
Glucose, fructose, and sucrose were identified as the dominant

carbohydrates in the juices of various varieties of Prunus cerasifera Ehrh.
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Glucose is typically the predominant carbohydrate in these fruits, with a

content of up to 6.7%, which is almost twice as high as that of fructose (up

to 2.5%). The sucrose content varies between different varieties and forms.

Red-leaved red-fruited varieties are characterized by a high sucrose

content (more than 60%) regardless of the place of sampling

Table 6: Total acidity, carbohydrates and sugar/acid index of Prunus

. Sugar/acid
Ne Sample name Total acid % | Total carbohydrate, % )
index
Gazafkhulis
1 . 3.2 7,614 2.38+0,11
merckhali
2 Wild red tkemali 35 11,412 3,27+0.16
3 Mirabela 3.3 9,7155 2.94+0,14
4 Adjaruli vardisferi 3.2 9,9985 3.12+0,15
5 Citeli drosha(Khulo) 3.4 12,6 3.70+0,18
6 | Citeli drosha( Gonio) 3.3 9,9675 3.02+0,15
Wild red
7 3.2 11,9375 3.73+0,19
tkemali(Khulo)
8 Akhalcikhura 3.3 10,1825 3.39+0,17
Wild dark red
9 o 3.2 20,7225 6.47+0,32
tkemali (likani)
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Malic acid is the dominant carboxylic acid and accounts for more than 65%
of the total organic acid content. Quinic acid levels range from 0.5% to
1.0%. Citric acid represents only 3-4% of the total organic acids and its
content ranges from 0.01% to 0.09% (wet weight).

The sugar-acid index is an essential technological characteristic of fruits,
and it is noteworthy that it is usually low and rarely exceeds 3.

Chapter 2. Determination of some phenolic compounds in Prunus
cerasifera Ehrh using UPLC PDA-MS detector.

The extracts of Prunus cerasifera Ehrh fruit were prepared using the
following procedure: First, prior to chromatographic separation, the
samples were prepared for chromatography using the Solid Phase
Extraction (Waters) method. This involved loading the sample onto a
column (SPE-C18) and activating it with methanol before loading the
samples. After this, the activated sorbent was balanced with distilled
water, and the sample was obtained on the cartridge through a vacuum.
Next, water-eluting compounds were obtained from the sorbent and
concentrated if necessary. Non-anthocyanin phenolic compounds were
eluted using ethyl acetate and subsequently dried in a vacuum. Finally,
anthocyanins were eluted using methanol acidified with 0.1%
hydrochloric acid. High-performance liquid chromatography was used to
isolate individual compounds from the samples of interest. The column
and preparative chromatography (Waters C18 10 mm x 250 mm) were
used to isolate individual compounds using UV and visible detection. For
the identification of the individual compounds, ultra-high-performance
liquid chromatography (UPLC) with both photodiode array (PDA) and
mass spectrometry (MS) detectors were used. Quantitative analysis of the
compounds was performed using UPLC-PDA-MS, HPLC-UV, and Vis-
detection

The extraction of samples (10 g) was carried out using acidified (0.1%)
methanol at a low temperature (exposure -250C). The resulting extract was

then subjected to vacuum extraction at 40°C. To separate the compounds
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in the resulting concentrate, solid-phase extraction was performed,
specifically separating the carbohydrates and organic acids, phenolic
carboxylic acids, and the anthocyanin complex. This was done by sampling
into a Waters Sep-Pak C18 (500 mg) cartridge. Prior to sampling, the
column was activated with methanol and the sorbent was equilibrated
with water. The next step involved sampling the sorbent

After sampling for the sorbent, the cartridge was treated with acidified
(0.1%) water to separate carbohydrates and organic acids, and the resulting
fractions were collected to identify compounds. In the next step, we
fractionated the phenolic acids with ethyl acetate and finally eluted the
anthocyanins with acidified methanol. After concentrating the resulting
eluant, the sample was filtered through a Waters Acrodisc LC PVDF 13
mm 0.45 pm filter.

Ultra Performance Liquid Chromatography photodiode array and mass
(UPLC-PDA, MS) detectors (Waters (USA): Acquity H class Quaternary
Solvent Manager, Acquity H class Sample manager-FTN, Acquity H class
PDA Detector, Acquity H class mass QDa Detector) methodAnalysis of
phenolic compounds by column BEN C18, 1.7 pm, Solvent 1- 0.2 % F.A,
solvent 2- ACN, (gradient), Flow 0.3 mL min}, column tem. 40°C, MS scan
100-1200 da, Probe 600°C, Positive (ESI-MS) + or negative (ESI-MS)-,
Spray voltage at 0.8 kV, capillary 1.5 kV, CV 5-40; PDA UV-Vis spectra
were scan 215-500 nm. (Figure 10).

To identify compounds, it is important to consider their fragmentation, as
well as the change in their masses (due to the addition of ions) and the
magnitude of absorption maxima in the UV region.

The standard compounds available to us (rutin and chlorogenic acid from
Sigma-Aldrich) and the free substance mass  database

(https://metlin.scripps.edu), as well as data from peer-reviewed literature

publications, were used to identify and quantitatively analyze the

substances. Several compounds were identified
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Figure: 10 UPLC-PDA-MS 3D Spectr of standard Rutin
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Figure 11 : Standard Rutin UPLC-PDA-MS Amax -344.8; M/Z (M-H)
609.03 (fr 300.9)
The chromatogram showed three dominant and three minor compounds.

The dominant anthocyanins in Prunus cerasifera Ehrh fruit were
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identified using HPLC on a preparative column (Waters C18, 10 x 250 mm,
5.0 pm). The mobile phase consisted of eluent A, which was composed of
water/formic acid (F.A.)/acetonitrile (CAN) in the ratio of 87:10:3, and
eluent B, which was composed of water/formic acid/acetonitrile in the
ratio of 40:10:50. The gradient was as follows: from 0 to 15 min, the
proportion of element B increased from 6% to 30%, and then held constant
at 50% for 30 min, then increased to 60% over the next 5 min, and finally
decreased to 6% over the last 5 min. Detection was performed at 518 nm
using a Waters HPLC-UV-Vis detector. Three main compound fractions
were obtained. Further chromatography (UPLC-PDA, MS) with positive
ionization identified two dominant compounds with aglycones having
M/Z (M+H)-286.90 and M/Z (M+H)-300.91. (figur.12)

1.6x105
6 ]
1.6x10 ] —
% o 1.4x105 >
1.4x10°+ | o
s 1.2x108] =3
1.2x10°+ | '
s 1.0x108 ©
5 1.0x10% = 5] S
S 2 8.0x10° i
2 8.0x10° 5] o] N
£ 6.0x10%] = 6.0x10°]
4.0x105] 4.0x10%
51
2.0x105] ) 2.0x10°]
0.0 J s 0.0
250 300 350  4.00 250 3.00 350  4.00
Minutes Minutes
[ 1.000e+006
=
>
2
[5.000e+005 &
[ 0.000e+000
=/ 0000

400.00

— /800.00
] I £1000.00
: : 1200.00
2.00 4.00
Minutes

Figure 12. Fraction 3 UPLC-PDA- MS chromatogram M/Z (M+H).

101



AU

' 5.888 - 300.97

1°F-6.910 - 140.05

4.50 5.00 5.50 6.00 6.50
Minutes

Figure 13. Fraction 3 UPLC-PDA- MS chromatogram M/Z (M+H).

1.2x10%] 72.774 Peak 1 - QDa 19: MS Scan 19
s ] 286.91
1.5x108]
. 8.0x10°] > ]
é 6.0x10°] é l.OxlOGE
" 4.0x10%] = 1
5.0x10%]
2.0x10%]
0.0 o.ol—=>F—
b abo eho 50000  1000.00
Minutes mz
2.774 Peak 1 - QDa 18: MS Scan 18
594.99
1.0x10%]
> ]
‘0
@ ]
o] ]
£ 5.0x10°
0107 S |

50000 1000.00
mz

Figure 14. fraction 3 UPLC-PDA- MS chromatogram M/Z (M+H).

Substance 8 with [M+H] - m/z 289.90 (M-H-284.91) was detected on the
chromatogram with a retention time of 4.083, and its maximum absorption
in the ultraviolet light was recorded at 279.8 nm (see Figure 15). The PDA
could not provide readings above 500 nm in the visible area, but we used
a spectrophotometer (Mettled Toledo UV 5 Bio) with an indicator at 519
nm. According to a metabolite mass spectral database (METLIN),
substance 8 corresponded to cyanidin, with an empirical formula of
C15H1106 and a molecular weight of 287.24 g/mol (1-Benzopyrylium, 2-
(3,4-dihydroxyphenyl)-3,5,7-trihydroxy-, chloride; 2-(3,4-

102



Dihydroxyphenyl)-3,5,7-trihydroxy-1-benzopyrylium) (C15H1106)
(C1sH110e).
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Figure 15. UPLC-PDA

- MS chromatogram M/Z (M+H).

Substance 9 [M+H] - m/z 300.91 was detected on the chromatogram with
a retention time of 2.764 min, and its maximum absorption in the
ultraviolet light was recorded at 282,9nm and 518.3 nm. According to A
metabolite mass spectral database (METLIN) (https://metlin.scripps.edu),

substance 9 corresponded to Peonidine, with an empirical formula of

C16H1306+ MW: 301.27g/mol (2-(4-hydroxy-3-methoxyphenyl)

chromenylium-3,5,7-triol )

Substance 9 [M+H] - m/z 300.91 has been fixed on chromatogram with the

retention time 2.764 min. the maximum absorption at the ultraviolet beam

is 282,9nm and 518.3 nm. According to the base of masses METLIN
103


https://pubchem.ncbi.nlm.nih.gov/#query=C15H11O6+
https://metlin.scripps.edu/

(https://metlin.scripps.edu) of compounds, substance 9 corresponds to
Peonidine, =~ which has an  empirical formula  CisHi3O¢'
MW: 301.27g/mol (2-(4-hydroxy-3-methoxyphenyl) chromenylium-
3,5,7-triol ).
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Figure 16. UPLC-PDA- MS chromatogram M/Z (M+H).

Substance 10, with [M+H]- m/z 316.95, was detected on the chromatogram
with a [M-H]+ - m/z 316.91 molecular weight and a retention time 0f 8.511
min. The maximum absorption in the ultraviolet range was recorded at
282.8 nm, while in the visible range, it was 518.3 nm (Figure 5). According
to a metabolite mass spectral database, substance 10 corresponded to
petunidin (2-(3,4-Dihydroxy-5-methoxyphenyl)-3,5,7-
trihydroxychromenium), with an empirical formula of C16H1307 and a
molecular weight of 317.065 g/mol.

Substance 10 [M+H] - m/z 316.95 has been fixed on chromatogram with
[M-H] + - m / z 316.91 molecular weight; the retention time is 8.511min,
the maximum absorption at the ultraviolet beam is 282,8 nm,while in the
visible area 518,3 nm (Figure 5). According to the base of masses of
compounds, substance 10 corresponds to petunidine (2-(3,4-Dihydroxy-5-
methoxyphenyl)-3,5,7-trihydroxychromenium), which empirical formula is
CisH1307 MW: 317.065 g/Mol.
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Figure 17. UPLC-PDA- MS chromatogram M/Z (M+H).
Substance 11, with [M+H] - m/z 331.95, was detected on the

chromatogram with a molecular mass of [M+H] - m/z 330.96. Its retention

time was 8.391 min, and the maximum absorption in the ultraviolet light
was recorded at 282.7 nm, while in the visible area, it was 518.4 nm (Figure
17). According to the METLIN mass database, substance 11 corresponded
to Malvidin (2-(4-hydroxy-3,5-dimethoxyphenyl) chromenylium-3,5,7-
triol), with an empirical formula of C17H1507 and a molecular weight of
331.30 g/mol.
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Figure 18. UPLC-PDA- MS chromatogram M/Z (M+H).

Substance 12 was detected on the chromatogram with a molecular mass of

[M+H] m/z 270.96. It had a retention time of 7.827 min, and its maximum
absorption in the ultraviolet beam was recorded at 282.7 nm, while in the
visible area, it was 518.4 nm (Figure 18). According to the METLIN
database, substance 12 corresponded to Pelargonidin with an empirical
formula of C15H1105 and a molecular weight of 271.06 g/mol (2-(4-
hydroxyphenyl) chromenylium-3,5,7-triol).
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Figure 19. UPLC-PDA- MS chromatogram M/Z (M+H).

Substances 13 and 14, with [M+H] - m/z 449.08 (447.10) were detected on
the chromatogram as two compounds. The retention times were 4.156 and
4.664 minutes, respectively. The maximum absorption in the ultraviolet
beam was at 279.8 nm and 518 nm (Figure 19). The molecular weight of
the fragment m/z 286.92 corresponded to Cyanidin. According to the
METLIN compound database (https://metlin.scripps.edu), substance 13
corresponded to Cyanidin-3-O-galactoside (25,3R,4S,5R,6R)-2-[2-(3,4-
dihydroxyphenyl)-5,7-dihydroxychromenylium-3-yljoxy-6-

(hydroxymethyl)oxane-3,4,5-triol, with an empirical formula of
C21H21011+ and a molecular weight of 449.4 g/mol. Substance 14
corresponds to Cyanidin-3-O-glucoside (2S,3R,4S,5R,6R)-2-[2-(3,4-
dihydroxyphenyl)-5,7-dihydroxy-chromen-3-yl]oxy-6-
(hydroxymethyl)oxane-3,4,5-triol, with an empirical formula of
C21H21011+ and a molecular weight of 449.4 g/mol.

4,156 Peak 1 - QDa 30: MS Scan 30: QDa Positive(+) St

281.94

4.159 Extracted

AU

300 400 500 600 700 800 900 20000 400.00 600.00 800.00 ~ 1000.00
Minutes mz

106


https://metlin.scripps.edu/

4.664 Peak 2 - QDa 30: MS Scan 30: QDa Positive(+) Si
286.98

Peak #1 - 5.647 - QDa 1: ...
P35.7

280.4

I il

449.06
4.669 Extracted
449.06
273.32 Bao.89
L 13, . " v Ll “ ¢ l“ J d bl
200.00 400.00 600.00  800.00 1000.0C Apex
40000.0 6.425 Peak 2 - QDa 1: MS Scan 1: QDa Nega
] 40000.0 447.00
30000.0-]
1 30000.04
= ] >
1%} 7 £
< 20000.0 2}
2 1 § 200000
- =

10000.0-
1 10000.0]

(NN ‘“‘hm\.k | g

0.0
———; o e X+ M tm—— (T VT 81
500 600 700 800 ¢ 20000 400.00 600.00 800,00 1000.00
Minutes mz
6.249 Peak 1 - QDa 1: MS Scan 1: QDa Nega
] 447.06
30000.0
2z ]
2 20000.0-
& 1
= ]
10000.0]

il ‘“um‘m‘\ \.J “l‘w.n‘im.\ ] NN

200.00 400.00 600.00 800.00 1000.0C
mz

Figure 20. Substance 13 and 14 UPLC-PDA- MS chromatogram M/Z
(M+H) and M/Z (M-H).
Substances 15 and 16, with [M+H] - m/z 595.04 (593.16), were detected on

the chromatogram at retention times of 6.320 and 6.894 min, respectively.

The maximum absorption in the UV was found to be 279.8nm and 518 nm.
The fragmentation resulted in m/z 286.89 (cyanidin). According to the
METLIN compound database (https:/metlin.scripps.edu), substance 15

corresponded to Cyanidin-3-O-Rutinoside, with an empirical formula of
C27H31015 and molecular weight of 595.5 g/mol. The compound is
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represented by the following structure: ((2R,3R,4R,5R,65)-2-
[[(2R,35,4S,5R,6S5)-6-[2-(3,4-dihydroxyphenyl)-5,7-
dihydroxychromenylium-3-ylJoxy-3,4,5-trihydroxyoxan-2-ylJmethoxy]-
6-methyloxane-3,4,5-triol). Substance 16 corresponded to Cyanidin-3-(6-
trans-pcoumaroyl)glucoside with an empirical formula of C30H27013 and
molecular weight of 595.5 g/mol. The compound is represented by the
following structure: (2R,3S,4S,5R,6S)-6-[2-(3,4-dihydroxyphenyl)-5,7-
dihydroxychromenylium-3-yljoxy-3,4,5-trihydroxyoxan-2-ylJmethyl
(E)-3-(4-hydroxyphenyl)prop-2-enoate.

Substance 15; 16 [M+H] - m/z 595.04 (593.16) has been fixed on the
chromatogram with the retention time 6.320 and 6.894 min, the
absorption maximum in the UV 279.8nm and 518 nm. result of
fragmentation m/z 286.89 (cyanidin). According to the mass base of
METLIN compounds (https://metlin.scripps.edu), substance 15 Cyanidin-
3-O-Rutinoside, MW:595.5 m/mol, CxH3101s* ((2R3R4R5R,65)-2-
[[(2R,35455R,65)-6-[2-(3,4-dihydroxyphenyl)-5,7-
dihydroxychromenylium-3-ylJoxy-3,4,5-trihydroxyoxan-2-ylJmethoxy]-
6-methyloxane-3,4,5-triol); substance 16 Cyanidin-3-(6-trans-
pcoumaroyl)glucoside MW: 595.5 m/mol, Cs0H2»013" (2R,35455R,65)-6-
[2-(3,4-dihydroxyphenyl)-5,7-dihydroxychromenylium-3-yljoxy-3,4,5-

trihydroxyoxan-2-ylJmethyl (£)-3-(4-hydroxyphenyl)prop-2-enoate.
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Figure 21. Substance 15 and 16 UPLC-PDA- MS chromatogram M/Z
(M+H) and M/Z (M-H).

Substance 17 with [M+H] - m/z 609.15 (607.04) was detected on the
chromatogram with a retention time of 7.103 min. The maximum
absorption in the UV was found to be 279.8 nm and 518 nm, and the

fragmentation result was m/z 300.91 (Peonidine). According to the

METLIN compound database (https://metlin.scripps.edu), substance 17
corresponded to Peonidin 3-rutinoside with an empirical formula of
C28H33015+ and a molecular weight of 609.6 g/mol ((2R,4S,5R)-2-
[[(3S,6S)-6-[5,7-dihydroxy-2-(4-hydroxy-3-
methoxyphenyl)chromenylium-3-yl]oxy-3,4,5-trihydroxyoxan-2-
yl]methoxy]-6-methyloxane-3,4,5-triol).
Substance 17 [M+H] - m/z 609.15 (607.04) has been fixed on the
chromatogram with the retention time 7.103 min, the absorption
maximum in the UV 279.8 nm and 518 nm. result of fragmentation m/z
300.91 (Peonidine). According to the mass base of METLIN compounds
(https://metlin.scripps.edu), substance 17 Peonidin 3-rutinoside
MW: 609.6 g/mol, C2sHs3015°((2R,455R)-2-[[(35,65)-6-[5,7-dihydroxy-2-
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(4-hydroxy-3-methoxyphenyl) chromenylium-3-yljoxy-3,4,5-
trihydroxyoxan-2-ylJmethoxy]-6-methyloxane-3,4,5-triol).
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Figure 22. Substance 17 UPLC-PDA- MS chromatogram M/Z (M+H).
Substance 18 [M+H] - m/z 637.00 has been fixed on the chromatogram

o

with the retention time 8.391 min, the absorption maximum in the UV
279.8nm and 518nm. result of fragmentation m/z 331.09 (Malvidin).
According to the mass base of METLIN compounds
(https://metlin.scripps.edu), substance 18 Malvidin-3-O-(6-p-
coumaroyl)glucoside MW: 639.6 g/mol, CznHsi014* ((253R4R,556R)-6-
[5,7-dihydroxy-2-(4-hydroxy-3,5-dimethoxyphenyl) chromenylium-3-
yl]oxy-3,4,5-trihydroxyoxan-2-ylimethyl (£)-3-(4-hydroxyphenyl)prop-

2-enoate)
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Figure 23. Substance 18 UPLC-PDA- MS chromatogram M/Z (M+H) and
M/Z (M-H).
Using the UPLC-MS method, there have been identified 6 anthocyanin

glycosides
Plum fruit Anthociane UPLC-PDA-MS characterization
Table N7
[M-
RT Molecular UV max.
# | Compound name . H]+  |Fragment
(min) | formule (nm)
(m/z)
8 | Cyanidin 2.764 | CisHuOs* | 289.90 279.8; 519
9 | Peonidin 6.006 | CisH1306" | 300.91 282,9;518.3
10 | Petunidin 8511 | CisHis07 316.95 282,8;518.3
11 | Malvidin 8.391 | CivHisO7 331.95 282,7;518.4
12 | Pelargonidin 7.827 | CisHuOs 270.96
Cyanidin-3-0-
13 ) 6.229 | CziH210u* | 449.08 | 286.98 279.8;518
galactoside
Cyanidin-3-0-
14 ] 6.425 | C21H21011+ | 449.4 286.98 279.8;518
glucoside
Cyanidin-3-0-
15 L 6.320 | CyH31015* | 595.04 | 286.98 279.8;518
rutinoside
Cyanidin-3-(6-trans-
16 . 6.894 | CsoH2O13* | 594.95 | 286.98 279.8;518
pcoumaroyl)glucoside
Peonidin-3-0-
17 . 7.103 | CasHs3O15* | 609.15 | 300.91 279.8;518
rutinoside
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18

Malvidin-3-0-para- 279.8;
. . 8.391 | Gs:Hs1014+ | 637.00 | 331.09
kumaroil glucoside 518

For identification phenolic acids and flavonoid glycosides of tkemli fruits,
ethyl acetate fractions of the alcohol extract of whole fruits were used.
Detection was performed under both negative (ESI-MS)- and positive

(ESI-MS)+ ionization conditions.
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Figure 25. Prunus cerasifera Ehrh etilacetate fraction UPLC-PDA- MS
chromatogram M/Z (M-H).

Substance 19;20 [M-H] - m/z 288.97 and 288.85 has been fixed with the
retention time 5.348min and 6.278 min, the absorption maximum in the
UV 281.7 nm. According to the mass base of METLIN compounds
(https://metlin.scripps.edu), substance 19 is Catechin, MF CisHi14Oe,
MW: 290.27g/mol (2R,35)-2-(3,4-dihydroxyphenyl)-3,4-dihydro-2H-
chromene-3,5,7-triol), and substance 20 epi-Catechin MF CisH1Os,
MW:290.27g/mol  (2R,3R)-2-(3,4-dihydroxyphenyl)-3,4-dihydro-2H-

chromene-3,5,7-triol).
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Figure 26. Substance 19,20 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 21;22 [M-H] - m/z 300.84 and 300.84 has been fixed with the
retention time 9.715min and 10.094min, the absorption maximum in the
UV 266.3 nm. According to the mass base of METLIN compounds
(https://metlin.scripps.edu), substance 21 is Quercetin,
MEF: CisH1007 MW: 302.23m/mol, IUPAC Name: 2-(3,4-
dihydroxyphenyl)-3,5,7-trihydroxychromen-4-one, and substance 22 not
identified.
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Figure 27. Substance 21;22 UPLC-PDA- MS chromatogram M/Z (M-H).
substance 23;24 [M-H] - m/z 430.92 and 431.02 has been fixed with the
retention time 10.268min and 10.801 min, the absorption maximum in the
UV 266.3 nm. According to the mass base of METLIN compounds
(https://metlin.scripps.edu), substance 23 is Apigenin 7-0-glucoside.
MF: C21H20010 MW: 432.4 g/mol, IUPAC Name: (5-hydroxy-2-(4-
hydroxyphenyl)-7-[(2S,3R,4S,55,6R)-3,4,5-trihydroxy-6-
(hydroxymethyl)oxan-2-ylJoxychromen-4-one, and substance 24 not

identified.
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Figure 28. Substance 23;24 UPLC-PDA- MS chromatogram M/Z (M-H).

Substances 25;26 [M-H] - m/z 447.10 and 446.91 have been fixed with the
retention time 5.869min and 6.036 min, the absorption maximum in the
UV 282.3 nm and 319.9 nm. According to the mass base of METLIN
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compounds (https://metlin.scripps.edu), substance 24 is Luteolin 7-O-
glucoside MF: C2iH2001 MW: 448.4 g/mol, IUPAC Name: 2-(3,4-
dihydroxyphenyl)-5-hydroxy-7-[(2S,3R,4S,5S,6R)-3,4,5-trihydroxy-6-
(hydroxymethyl)oxan-2-yl]Joxychromen-4-one. substance 26 Quercetin 3-
ramnoside IUPAC Name: 2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-3-
(3,4,5-trihydroxy-6-methyloxan-2-yl)oxychromen-4-one. MF: Ca1H20011;
MW 448.4 g/mol.
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Figure 29. Substance 25;26 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 27 [M-H] - m/z 608.94 has been fixed by the retention time
7.731 min, the absorption maximum in the UV 254.6 nm and 351.6 nm.
According to the mass base of METLIN compounds
(https://metlin.scripps.edu), substance 27 is Rutin (Quercetin 3-rutinoside)
MEF: C27H30016 MW: 610.5 g/mol, IUPAC Name: 2-(3,4-
dihydroxyphenyl)-5,7-dihydroxy-3-[(2S,3R,4S,5S,6R)-3,4,5-trihydroxy-
6-[[(2R,3R,4R,5R,6S5)-3,4,5-trihydroxy-6-methyloxan-2-
yl]oxymethyl]oxan-2-yl]oxychromen-4-one.

250000

3000004

250000 200000
2000007 2 150000

]
2
2

ity

150000

Intensi

100000
100000

50000
500004

ol

600 700 800 900 1000  11l0C
Minutes

115


https://metlin.scripps.edu/
https://pubchem.ncbi.nlm.nih.gov/#query=C21H20O11
https://pubchem.ncbi.nlm.nih.gov/#query=C21H20O11
https://metlin.scripps.edu/
https://pubchem.ncbi.nlm.nih.gov/#query=C27H30O16

Peak #15 - 7.672 - QDa 1: MS Scan

- 3516 7.731 Peak 1 - QDa 32: MS Scan 32: QDa Negative(-)
608.94
250000

2000003
609.00

54.98
150000

Intensity

100000

50000

L1,

Lol 20000 40000 600.00  80C.00  1000.0C
Apex nv;

Figure 30. Substance 27 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 28 [M-H] - m/z 462.97 has been fixed with the retention time

7.916 min, fragment m/z 300.94, the absorption maximum in the UV 254.6
nm and 352.2 nm. According to the mass base of METLIN compounds
(https://metlin.scripps.edu), substance 28 is Quercetin-3-O-glucoside,
MF: C21H20012 MW: 464.4 g/mol, IUPAC Name: 2-(3,4-
dihydroxyphenyl)-5,7-dihydroxy-3-[(2S,3R,4S,5S,6R)-3,4,5-trihydroxy-
6-(hydroxymethyl)oxan-2-ylJoxychromen-4-one.
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Figure 31. Substance 28 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 29;30 [M-H] - m/z 432.96 and 478.94 (432.96) has been fixed
with the retention time 8.164 min and 8.431 min, the absorption

maximum in the UV 253.4 nm and 352.2 nm. According to the mass base
of METLIN compounds (https://metlin.scripps.edu), Substance 29 is
Quercetin-3-O-arabinoside; MF: C20H1s011  MW: 434.3g/mol, IUPAC
Name: 2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-3-[(2R,3S,4R,5R)-3,4,5-
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trihydroxyoxan-yl] oxychromen-4-one. substance 30 is Quercetin-3-D-
xyloside, MF: C20H1s011  MW: 434.3g/mol, IUPAC Name:2-(3,4-
dihydroxyphenyl)-5,7-dihydroxy-3-(3,4,5-trihydroxyoxan-2-

yl)oxychromen-4-one
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Figure 32. Substance 29;30 UPLC-PDA- MS chromatogram M/Z (M-H).

Substance 31 [M-H] - m/z 576.85 has been fixed with the retention time
11.004 min, the absorption maximum in the UV 278 nm. According to the
mass base of METLIN compounds (https://metlin.scripps.edu), substance
31 is Procyanidin Bl; MF: CsoH26O12 MW:578.5 g/ mol, IUPAC
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Name: (2R,3S)-2-(3,4-dihydroxyphenyl)-8-[(2R,3R,4R)-2-(3,4-
dihydroxyphenyl)-3,5,7-trihydroxy-3,4-dihydro-2H-chromen-4-yl]-3,4-
dihydro-2H-chromene-3,5,7-triol.

7.731 min, 254.6 nm and 351.6 nm.
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Figure 33. Substance 31 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 32 [M-H] - m/z 864.81 has been fixed with the retention time
10.732 min, the absorption maximum in the UV 276.3 nm. According to
the mass base of METLIN compounds (https://metlin.scripps.edu),
substance 32 is Procyanidin C1 MF: CssH3sO018 MW: 866.8 g/mol, IUPAC
Name:2R,3R,4S)-2-(3,4-dihydroxyphenyl)-4-[(2R,3R)-2-(3,4-
dihydroxyphenyl)-3,5,7-trihydroxy-3,4-dihydro-2H-chromen-8-yl1]-8-
[(2R,3R,4R)-2-(3,4-dihydroxyphenyl)-3,5,7-trihydroxy-3,4-dihydro-2H-
chromen-4-yl]-3,4-dihydro-2H-chromene-3,5,7-triol.
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Figure 34. Substance 32 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 33 [M-H] - m/z 337.06 has been fixed with the retention time
5.101 min, the absorption maximum in the UV 310.6 nm. According to
the mass base of METLIN compounds (https:/metlin.scripps.edu),
substance 33 is 3-p-coumaroylquinic acid, MF: CisH1s0s MW: 338.31
g/mol, TUPAC Name: (1R,3R,4S,5R)-1,3,4-trihydroxy-5-[(E)-3-(4-
hydroxyphenyl)prop-2-enoyl]oxycyclohexane-1-carboxylic acid.

80000.0
300000+

250000 60000.0-

40000.0

Intensity

20000.0

I J\ IR R i e

200 600 | 800 1000 12000 200 6.00 8.00
Minutes Minutes

Peak #2 - 5.060 - QDa 1: MS Scan

p27.7 A ‘

337.03

| L. 1

Apox
Figure 35. Substance 33 UPLC-PDA- MS chromatogram M/Z (M-H).

Substance 34;35 [M-H] - m/z 353.04 s 353.01 has been fixed with the
retention time 4.316 min 5.454 min, the absorption maximum in the UV
3249 nm and 324.2 nm. According to the mass base of METLIN
compounds (https://metlin.scripps.edu), substance 34 is Neochlorogenic
acid, MF: CicHi1809 MW: 354.31g/mol, IUPAC Name: (1R,3R,4S,5R)-3-
[(E)-3-(3,4-dihydroxyphenyl) prop-2-enoyljoxy-1,4,5

trihydroxycyclohexane-1-carboxylic acid, and substance 35 Chlorogenic
Acid, MF: CisHi1809 MW: 354.31g/mol, IUPAC Name: (1S5,3R,4R,5R)-3-
[(E)-3-(3,4-dihydroxyphenyl)prop-2-enoyljoxy-1,4,5-

trihydroxycyclohexane-1-carboxylic acid.
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Figure 36. Substance 34;35 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 36 [M-H] - m/z 227.00 (229.04) has been fixed with the
retention time 5.321 (7.852) min, the absorption maximum in the UV
255.2 and 351.6 nm. According to the mass base of METLIN compounds
(https://metlin.scripps.edu), substance 36 is Resveratrol, MF: CisH120s3
MW: 228.24 IUPAC Name: 5-[(E)-2-(4-
hydroxyphenyl)ethenyl]benzene-1,3-diol.
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Figure 37. Substance 36 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 37 [M-H] - m/z 296.91 has been fixed with the retention time
6.081 min, the absorption maximum in the UV 282.3 nm. According to

the mass base of METLIN compounds (https:/metlin.scripps.edu),
substance 37 is Hexosyl-malic acid, MF: C10H18010 MW: 296 g/mol;
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Figure 38. Substance 37 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 38 [M-H] - m/z 334.98 has been fixed with the retention time
4.634 min, the absorption maximum in the UV 268.7 nm. According to the
mass base of METLIN compounds (https://metlin.scripps.edu), substance
38 is isomeric caffeoylshikimic acids MF: CioHi18010 MW: 336.29 g/mol;
ITUPACName: (3R,4R,5R)-5-[(E)-3-(3,4-dihydroxyphenyl)  prop-2-
enoyl]oxy-3,4-dihydroxycyclohexene-1-carboxylic acid;
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Figure 39. Substance 38 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 39 [M-H] - m/z 340.98 has been fixed with the retention time
5.606 min, the absorption maximum in the UV 311.2 nm. According to the
mass base of METLIN compounds (https://metlin.scripps.edu), substance
39 is Caffeic acid hexoside, MF: CisHisOs MW: 342.30 g/mol; IUPAC
Name: 3,4,5-trihydroxy-6-(hydroxymethyl)oxan-2-yl](£)-3-(3,4-
dihydroxyphenyl)prop-2-enoate;
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Figure 40. Substance 39 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 40 [M-H] - m/z 180.82 has been fixed with the retention time

o

9.040 min, the absorption maximum in the UV 212.5 nm. According to the
mass base of METLIN compounds (https://metlin.scripps.edu), substance
40 is Hexose sugar alcohol, MF: CcH1¢40s MW: 180.02 g/mol;
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Figure 41. Substance 40 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 41 [M-H] - m/z 366.97 has been fixed with the retention time
3.414 min, the absorption maximum in the UV 324.9 nm. According to the
mass base of METLIN compounds (https://metlin.scripps.edu), substance
41 is 4-Feruloylquinic Acid, MF: Ci7H2009 MW: 368.3 g/mol; (3R,5R)-
1,3,5-trihydroxy-4-[ (E)-3-(4-hydroxy-3-methoxyphenyl)prop-2-enoyl]
oxycyclohexane-1-carboxylic acid
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Figure 42. Substance 41 UPLC-PDA- MS chromatogram M/Z (M-H).

Substance 42;43 [M-H] - m/z 655.49 and 655.34 (300.70) has been fixed

with the retention time 6.896 and 7.439min, the absorption maximum in

the UV 3242 nm. 18000.0 7.439 Peak 2 - QDa 1: MS Scan 1: QDa Negative
: 655.34
Peak #20 - 6.896 - QDa 1: MS ... 1600001
pI13 3786
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According to the mass base of METLIN compounds
(https://metlin.scripps.edu), substance 42 and 43 are

Coumaroyl(tetraacetil)-dihexsoside isomer, MF: C2oH3O17 MW: 656
g/mol.
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Figure 43. Substances 42;43 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 44 [M-H] - m/z 651.22 has been fixed with the retention time
6.466 min, the absorption maximum in the UV 325,5 nm. According to the
mass base of METLIN compounds (https://metlin.scripps.edu), substance
44 is Quercetin-3-O-(acetyl) rutinoside), MF: C20H34017 MW: 652 g/mol.
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Figure 44. Substance 44 UPLC-PDA- MS chromatogram M/Z (M-H).

Substance 45 [M-H] - m/z 505.1 has been fixed with the retention time
6.466 min, the absorption maximum in the UV 254.6 and 352.2 nm.
According to the mass base of METLIN compounds

(https://metlin.scripps.edu), substance 45 is Quercetin-3-O-(acetyl)-
hexoside), MF: C23H2013 MW: 506 g/mol.
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Figure 45. Substance 45 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 46;47 [M-H] - m/z 613.08 and 613.39 (300.70) has been fixed
with the retention time 5.737 and 5.942 min, the absorption maximum in
the UV 268.1 and 267.5 nm. According to the mass base of METLIN
compounds  (https://metlin.scripps.edu),  substance 44 is
Coumaroyl(triacetil)-dihexsoside ~isomer), MF: CxH24016 MW: 614
g/mol.
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Figure 46. Substance 46;47 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 48 [M-H] - m/z 559.00 has been fixed with the retention time
4.261 min, the absorption maximum in the UV 310.0 nm. According to the
mass base of METLIN compounds (https://metlin.scripps.edu), substance
48 is feruloil-(acetyl)-hexose-hexoside isomer), MF: CosH30O1s MW: 560
g/mol.
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Figure 47. Substance 48 UPLC-PDA- MS chromatogram M/Z (M-H).

Substance 49 [M-H] - m/z 162.96 has been fixed with the retention time

3.587 min, the absorption maximum in the UV 316.8 nm. According to the
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mass base of METLIN compounds (https://metlin.scripps.edu), substance
49 is p-Coumaric acid, MF: COH803 MW: 164.16 g/mol.
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Figure 48. Substance 49 UPLC-PDA- MS chromatogram M/Z (M-H).
Substance 50 [M-H] - m/z 366.97 has been fixed with the retention time

3.414 min, the absorption maximum in the UV 324.9nm. According to the

mass base of METLIN compounds (https://metlin.scripps.edu), substance
50 is feruloil-quinic acid), MF: Ci7H2009 MW: 367.1 g/mol.
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Figure 49. Substance 50 UPLC-PDA- MS chromatogram M/Z (M-H).

UPLC-MS characterization, LC-ESI MS negative and positive analysis of

phenolic compounds of Prunus cerasifera Ehrh
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Table 8

RT m/z UV max. (nm)
Compo | Name ) Molecular Frag
(min) (M-
und formula ment
H*)-

19 Catechin [5.348 |CisH14Os, | 288.97 281.7

Epicatech|6.278 281.7
20 . C15H14Oks, 288.85

in

Querceti [9.715 266.3
21 CisH1007 300.84

ne

Compoun|10.094 266.3
22 CisH1007 300.84

d22

apigenin (10.268 266.3
23 7- C21H20010 | 430.92

glucoside

compoun |10.801 266.3
24 C21H20010 | 431.02

d24

Luteolin- [5.869 282.3
25 7- C21H20011 | 447.10

glucoside

Querceti 6.036 319.9

n 3+
26 . CnH20011 | 446.91

ramnosid

e

Rutin  [7.731 254.6; 351.6

(Querceti
27 -3- C27H30016 | 608.94

rutinosid

e)
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Querceti
n-3-O-

glucoside

7.916

C21H20012

462.97

254.6; 352.2

29

Querceti
n-3-O-
arabinosi
de

5.225

C20H18011

432.90

253.4

30

Querceti
n-3-D-
xyloside

5.457

C20H18011

433.01

352.2

31

procyani
din Bl

11.004

C30H26012

576.85

278

32

procyani
din C1

10.732

CssH3sO1s

864.81

276.3

33

Coumaro
yl-quinic

acid

5.101

C16H18Os

337.06

310.6

34

Neochlor
ogenic

acid

4.316

C16H1809

353.04

324.9

35

Chloroge

nic acid

5.454

C16H1809

353.01

324.2

36

Resveratr

ol

C14H120

227.24 (4

229.09
+)

282.3

37

Hexosyl-
malic

acid

6.081

C10H18010

296.91

282.3
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38

caffeoyls
hikimic

acids

4.634

C10H18010

334.98

268.7

39

Caffeic
acid

hexoside

5.606

C1sH1809

340.98

311.2

40

Hexose
sugar
alcohol
(Sorbitol)

9.040

CeH1406

180.82

2125

41

feruloylq
uinic

acids

3.414

C17H2009

366.97

324.9

42

Coumaro
yl(tetraac
etil)-

dihexsosi

de isomer

6.896

C29H36017

655.16

324.2

43

Coumaro
yl(tetraac
etil)-

dihexsosi

de isomer

7.439

C29H36017

655.26

300.7

324.2

44

Querceti
n-3-O-
(acetyl)-
rutinosid

e

6.466

C29H34017

651.22

325,5

45

Querceti
n-3-O-

6.466

C2sH22013

505.1

352.2
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(acetyl)-
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46

Coumaro
yl(triaceti
1)-
dihexsosi

de isomer

5.608

C27H24016

613.01

268.1

47

Coumaro
yl(triaceti
1)-
dihexsosi

de isomer

6.103

C27H24016

613.04

267.5

48

feruloyl-
(acetyl)-
hexose-

hexoside

isomer

4.261

C24H32015

558.79

310.0

49

D
Coumaric

acid

3.587

CoHsOs3

164.16

316.8

50

feruloil-
quinic

acid

3.414

C17H2009

366.97

324.9

4. The study of cations in the juice of fruits of some varieties and types of

The study of the cations of Prunus cerasifera Ehrh fruit juice was carried
out by the chromatographic method with a conductometric detector;
isocratic HPLC pump -Waters 1515, detector (Waters 432 -Conductivity),
chromatographic column IC-PakCationMD, eluent 3 mM HNO3/0.1 mM

Prunus cerasifera Ehrh

using a conductometric detector.
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EDTA, eluent conductivity 1250 + 50 uS, base sensitivity 2000 pS,
integrator sensitivity 0.01 pS, column temperature 35°C, negative polarity.
Before injection, analytical samples were precipitated in a ratio of 1:1 with
96% ethyl alcohol to precipitate pectin, after centrifugation, deionized
water was added to the sample in a ratio of 1:10 (dilution factor F = 20) and
filtered through a filter with a size of 0.45 pm. To identify the obtained
components and determine the quantitative content of compounds
(calibration curves were built), the following standards have been used:
lithium hydroxide monohydrate (Li*), sodium chloride (Na*), ammonium
chloride (NH4*), potassium chloride (K*), magnesium hydrate(Mg?),
calcium nitrate tetrahydrate (Ca?*), strontium nitrate tetrahydrate (Sr%),
barium chloride dihydrate (Ba?*) (FisherScientific), EDTA (Serva).
Lithium calibration curve formula Y = 3.55e+005 X - 7.26e+003

Sodium calibration curve formula Y = 1.44e+005 X + 9.50e+004
Ammonia calibration curve formula Y = 1.65e+005 X + 1.21e+005
Potassium calibration curve formula Y = 7.79e+004 X + 6.01e+004
Magnesium calibration curve formula Y = 2.97e+005 X + 2.76e+005
Calcium calibration curve formula Y = 1.28e+005 X + 2.28e+005

13.00

hosc I N
ool 3 |
e
ot B

7.00
L]

o

o]

e I b

soad I )\ LA i
| \ A

1.00 I | AN

AN A NN A

U'\

0.00 > =2 == = = |

4.00 ©.00 8.00 1000 az.00 1400 16,00 18,00
Mnutes

Figure 50. Standard chromatogram and spectral characteristics of

minerals
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Figure 51 Characteristic chromatogram of cations of Prunus cerasifera
Ehrh juice

Cations of Prunus cerasifera Ehrh juice

Table:9
Sample Name Ammonium Potassium Magnesiu | Calcium
m
Gazafkhulis merckhali 0,684 107,703 3,492 8,256
Akhalcikhura 0,949 32,12 0,67 1,422
Mirabela 13,046 0,108
Adjaruli vardisferi 1,209 155,11 3,433 4,305
Wild red tkemali(Khulo) | 2,859 136,537 4,308 7,886
Ajanis Ungrula 0,221 36,939 0,874 1,313

At least 4 main cations have been fixed on the chromatograms:

ammonium, potassium, magnesium and calcium. Potassium cations

predominate in Prunus cerasifera Ehrh's samples.

Chapter 5. Compounds of lipid nature of Prunus cerasifera Ehrh’s stone.

The study of the composition of carboxylic acids of Prunus

cerasifera Ehrh’s stones was carried out using a gas-liquid chromatograph
(TRACE™ 1310 Gas Chromatograph - Thermo Scientific).
Chromatography was performed on an SGE BPX5 Capillary GC Column
30 m long, 0.25 mm in diameter, and 0.25 pm stationary phase particle size,

which was 5% phenylpolysilphenylenesiloxane.
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To obtain oil from Prunus cerasifera Ehrh’s stones, 50 g of air-dried
and pre-crushed bones were grinded in a Bosch mill and placed in filter
paper, bringing to a constant weight. The sample bag was dried at 70°C (1
hour) and placed in a Soxhlet apparatus for extraction for 48 hours.
Extraction was carried out with hexane until the complete removal of fatty
and pigment compounds. The resulting mass was dried in an oven at 70°C
to constant weight. It has been determined that lipids make up 40-45% of
the mass.

For gas-liquid chromatography of fats, it was necessary to carry out their
esterification (obtaining esters from alcohol and acid), so they were pre-
filtered to remove mechanical impurities. After this they were centrifuged
and 0.5 ml of a 2N 96% alcoholic solution of KOH (ethanol or methanol
can be used) was added to the supernatant. Then 10 ml of hexane was
added (total volume 11.5 ml). Stirring was carried out until complete
disclosure (for at least 30 seconds) and centrifuged for 10 minutes at 1000
rpm.

From the upper fraction of the sample, 1 pl of the test sample was injected
through a 1.0 pl microsyringe manufactured by SGE Analytical Science. In
chromatography, the mobile phase was helium at a rate of 0.700 ml/min.
The temperature regime of the injector was 250°C, and the sample entering
the column was divided into a helium flow in a ratio of 1/100.
Chromatography was carried out with a temperature gradient in three
stages. In particular, chromatography was started at 140°C and carried out
for 4 minutes. In the second step, the temperature was raised to 220° C at
a rate of 20° C./min, and it continued for 16 minutes. In the third stage,
the temperature was raised to 300°C at a rate of 7°C/min, and it carried out
at this temperature for 7 minutes. The temperature regime of
chromatography is also shown in fig. 10.

The total chromatography time was 42.43 minutes. The quantitative
content of carboxylic acids was determined by the peak area in percent

with an accuracy of 0.01%.
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The identification of components obtained by chromatography was

carried out on a sample of known composition, as well as some standard

compounds, and compared with literature data. The specific composition

of carboxylic acids of tkemali seeds oil was determined. The results of the

analysis are presented on the chromatogram (Fig.52).

Chromatographic studies have shown that the oil obtained from the

Prunus cerasifera Ehrh’s stones contains up to thirteen fatty acids, namely:
C 16-palmitic acid, C 17-heptadecanic acid, C 18-linolenic acid (C18:
2n6c¢), cis-linolenic cid (omega- 6), oleic acid (C18:1n9c), elaidic acid
(C18:1n9t), stearic acid (C18:0) (Table N°10).

i ALK

233 26387

Figure 52. Gas-liquid chromatogram of lipid methyl esters.

Component composition of carboxylic acids. Table Ne10.

Peak Component name Retention area %
time
(min)
1 Tetradecanoate acid methyl ester 12,467 0.022+0.001
(C14:0)
2 Palmitoleic acid methyl ester (C16:1) 15,083 0.563+0.015
3 Palmitic acid methyl ester (C16:0) 15,400 5.199+0.135
4 | Heptadecanoic acid methyl ester (C17:1) | 16,533 0.107+0.003
5 Heptadecanoic acid methyl ester (C17:0) | 16,900 0.049+0.001
6 Linoleic acid methyl ester (C18:2n6c¢) 17,983 20.246+0.526
7 | Oleic acid methyl ester (C18:1n9c) 18,167 71.487+1.859
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Stearic acid methyl ester (C18:0) 18,500 1.967+0.051
Eicosapentaenoic acid methyl ester 21,400 0.059+.002
(C20:5n3)
10 | Eicosenoic acid methyl ester (C20:1) 21,850 0.177+0.005
11 | Erucic acid methyl ester (C22:1) 24,233 0.080+0.002
12 | Behenic acid methyl ester (C22:0) 25,367 0.025+0.001
13 | Nervonic acid methyl ester (C24:1) 30,900 0.019+0.001

In conclusion, we can say that carboxylic acids C18 predominate in the
composition of the oil obtained from Prunus cerasifera Ehrh’s stones, their
content is 92.685% of the total fat content. In particular, the dominant
carboxylic acid is oleic acid (C18:1n9c) at 61.488%.

Chromatographic study of changes in biologically active compounds
during the processing of Prunus cerasifera Ehrh fruits

Prunus cerasifera Ehrh fruits are perishable fruits due to their
delicate structure and require proper post-harvest storage and handling
under temperature controlled conditions. This will make it possible to
consume Prunus cerasifera Ehrh throughout the year after it has been
processed. Prunus cerasifera Ehrh is characterized by a high content of
biologically active compounds and, accordingly, has a high antioxidant
activity. Processing and storage of products require compliance with
optimal conditions, while the quality of raw materials can be preserved as
much as possible.

After identifying individual compounds in Prunus cerasifera Ehrh
fruits, it was interesting to see how they are distributed in different parts
of the fruit - peel, pulp, juice, and also what changes occur during fruit

processing.
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Scheme 2. Processing of Prunus cerasifera Ehrh fruits

Processing of Prunus cerasifera Ehrh fruits. The total mass of the
sample provided for analysis was 20 kg, of which fruits - 19.7 kg (98.5% of
the total mass), leaves and stalks - 0.3 kg (1.5% of the total mass).

The biological activity of Prunus cerasifera Ehrh fruits is
determined by high antioxidant anthocyanins, phenolic acids and
flavonoids. Their distribution in Prunus cerasifera Ehrh fruits is uneven.
Phenolic compounds are found in high concentration in the peel of fruits
(14752.15 mg/kg), of which the main part is catechins (11889.02 mg/kg)
and anthocyanins (proanthocyanins).

Due to the excess of water-soluble forms of phenolic compounds
in fruits, up to 70% of phenolic compounds pass into the juice, for other
compounds the ratio is similar.

Biologically active compounds of Prunus cerasifera Ehrh fruits
and products derived from it undergo significant changes during the heat
treatment of fruits. When preparing jam, their content is reduced by 10

times, and in jam - by 5 or more times. One reason for this is the use of
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sweeteners (sugar, glucose, etc.), but the main effect is the high
temperature.

The obtaining of juice. Prunus cerasifera Ehrh juice iss obtained
by cold pressing or after blanching. A stone is separated from a well-
ripened fruit (pitting machine), and then the crushed mass is first pressed
and then filtered. Another option is to blanch the fruits with hot steam or
heat them with a little water, retaining the hot mass and removing it after
the juice has separated. The juice yield during cold pressing was 60-62.5%;
water-soluble compounds in the resulting juice - Brix 7.9-8.1%
((extractable compounds 7.3-7.35%), titratable acidity 5.21-5,24%. The
content of anthocyanins is 140 - 145 mg/100g. A certain part of the juice
is pulp (30% for cold pressing, 33% for blanching; the bone (15-17%) and

the skin with pulp (up to 3-5%) remain as waste.

Table Nel1l
Samp |Total Total | Total | Leicoa | Catechi | Antioxid
le \phenols Flavon | anthoc | nthocy | n ant
(d.m.c). oids yanins | anins | mg/kg | activity
mg/kg mg/kg | mg/kg | mg/kg mg
sample
50%
Inactivat
e0.1mM
DPPH

Whol | 10804.99 | 384.05 | 656.20 | 210.37 | 8930.80 | 9.56

fruit
Pulp | 10679.03 | 412.93 | 483.07 | 173.11 | 7902.57 | 8.22
Sceen | 14752.15 | 267.18 | 1662.9 | 608.61 | 11889.0 | 4.71
6 2
Wast | 7766.38 | 307.63 | 784.10 | 235.27 | 6770.34 | 9.50
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Pure | 2108.82 | 43.25 | 117.48 | 42.02 | 1502.63 | 11.99
Jam 1410.25 | 24.40 | 18.01 13.20 | 473.49 | 18.68
Kora | 16335.62 | 490.45 | 2326.8 | 435.46 | 122429 | 2.12
o 7 0
(conc
etrat)
Juice | 7313.08 | 264.82 | 481.18 | 162.96 | 6215.60 | 30.56
Sauce | 11392.49 | 233.25 | 726.06 | 239.46 | 8762.35 | 4.56
Tklap | 5496.02 | 182.01 | 371.62 | 126.82 | 4896.89 | 6.90

i

Production of juice concentrate - juice was concentrated under vacuum

conditions (at a temperature of 40-45°C). Concentrate production reduces
the volume of juice by 7 (55% Brix) - 9 times (60% Brix), which
significantly reduces the volume of raw materials to be stored. The content
of anthocyanins is maximally preserved in juice concentrate - 1305-1685
mg/kg.

The so-called water-soluble Brix compounds in Prunus cerasifera Ehrh
juice were up to 10-11%, the content of anthocyanins was 191.67 mg/1.
Prunus cerasifera Ehrh juice was used as a “wine” raw material of Prunus
cerasifera Ehrh, where cultural yeast and an activator were respectively
added, the content of anthocyanins in the obtained “wine” was 188.02
mg/l. As a result of alcoholic fermentation, up to 5.5-6% ethyl alcohol
accumulated. The fermented mass after filtration was poured (under
vacuum conditions). The content of ethyl alcohol in Prunus ¢ vodka was
up to 55% (with secondary overflow). We conducted a study of Prunus
vodka obtained in different ways. The concentrate, obtained under
vacuum conditions, retains pleasant taste properties. It was used in the
preparation of Prunus cerasifera Ehrh sauce.

After squeezing the Prunus cerasifera Ehrh fruits, the remaining mass was

about 20% of the total mass. Its main part was oil-containing bones.
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Gas-liquid chromatography of Prunus vodka.

Alcoholic fermentation of Prunus cerasifera Ehrh juice and other
products took place on spontaneous yeast (about 15-20 days). The transfer-
obtained tkemali distillate was analyzed using a gas-liquid chromatograph
(TRACE™ 1310 Gas Chromatograph - Thermo Scientific).
Chromatography was carried out on a chromatographic capillary column
SGE BPX5 Capillary GC Column 30 m long, 0.25 mm in diameter, and
stationary phase particle size 0.25 pm. The stationary phase was 5% Phenyl
Polysilphenylene-siloxane.

In chromatography, the mobile phase was helium, the velocity gradient
was:/// 1) 5 minutes at 0.500 ml/min, 2) 2 minutes at 0.700 ml/min, 3) 2
minutes at 1000 ml/min, 4) 20.5 minutes at 2000 ml/min. The test sample
was injected using a 10 pl microsyringe from SGE Analytical Science.

The temperature regime of the injector was 250°C, and the sample entering
the column was divided into a helium flow in a ratio of 1/300.
Chromatography was carried out in a temperature gradient in two stages.
In particular, we started chromatography at 28°C, which lasted 8 minutes.
In the second step, the temperature was raised to 280° C at a rate of 20 (°
C./min) and chromatography continued for 7 minutes. The total
chromatography time was 27.60 minutes.

Alcohols separated chromatographically were detected on an
aluminum ionization detector. The detector temperature was 300°C,
hydrogen was supplied at a rate of 35 ml/min, air - 300 ml/min, degassing
- with helium at a rate of 30 ml/min. The detector operation mode is

presented in the form of a diagram in Figure 53.
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Fig N°53 Prunus vodka; A Prunus vodka without pectin; B Prunus juice

Vodka; C Prunus juice and peel vodka

N Name Prunus vodka | Prunus juice Prunus juice and
without pectin vodca peel vodka
Area % Area % Area %

1 Methanol 0.085 0.053 0.053

2 Ethanol 99.764 99.075 96.201

3 Propanol 0. 0.107 0.094

4 Ethil Acetat 0 0 0.027

5 isoButanol 0.054 0.914 1.978

6 Butanol 0 0.018 0.033

7 Isoamyl 3-mety 0.060 0.603 1.117

8 Isoamyl 2-mety 0 0.231 0.495

9 Peak 22 0.037 0 0

Using several methods, Prunus vodka was obtained in order to establish a
relationship between the methanol and pectin content in the fermenting
mass. Interestingly, the removal of pectin from the juice did not lead to a
decrease in the methanol content in the obtained vodka. On the contrary,
it was slightly higher (0.085%) than in Prunus cerasifera Ehrh juice
(0.053%), and in vodka obtained from Prunus cerasifera Ehrh juice and
pulp (0.053). Research in this direction should be continued. But the
content of other components as significantly reduced, propanol was not
detected, while in other samples it is up to 0.1%. There was also a
significant difference in isobutanol content of 0.05% and 0.9 and 1.9% in
juice and pulp, respectively. The same was true for isoamyl derivatives. In
vodka obtained from the mass purified from pectin, it was practically
absent, while in other samples it was almost more than 2% in total.
Changes in phenolic compounds during processing

The preservation of individual representatives of phenolic compounds in
Prunus cerasifera Ehrh fruits was carried out in different ways depending
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on the processing methods. As a result of thermal action on anthocyanins,
the content was significantly reduced in quantitative terms. Their content
in jam waws reduced by almost 30 times. It has also been reduced 10 times
in sauce and 4 times in concentrate (Corao) (Tab. 12).

Antocyanins in Prunus cerasifera Ehrh products

Table N213
Name Cy-gal Cy-rut Peo-rut Total mg/kg
Whole 70.300+2.10 | 57.7+1.846 | 21.128+0.845 | 151.001+4.53
fruit 9 1 0
Pulp 7.551+0.241
5.289+0.190 | 2.742+0.082 | 17.581+0.597

Juice 2.466+0.093

9.268+0.296 | 5.541+0.210 17.983+0.539
Skin 60.309+£1.92 | 31.025+1.24 | 135.158+4.32 | 393.669+4.73

9 1 5 8
Tklapi 1.743+0.055
tradition
al 1.968+0.074 | 1.684+0.058 | 5.395+0.178
Tklapi
freezing
dry 9.934+0.349 | 3.706+0.101 | 26.873+0.811 | 47.094+1.695
Korao 16.892+0.64
vacuum | 7.398+0.251 | 1 4.806+0.144 | 43.796+1.532
Korao
tradition 10.246+0.32
al 3.903+0.156 | 7 3.384+0.121 | 41.538+1.453
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Jam

0.818+0.024 | 3.365+0.107 6.049+0.205

Prunus
sauce
Sawebeli

A 1.574+0.059

Prunus

5.058+0.202 | 2.59+0.093 15.682+0.548

sauce
Sawebeli | 10.470+0.35 | 13.195+0.50
C 3 1

Sawebeli

A

freezing

dry

2.903+0.087 | 30.049+0.967

138.819+4.35

9.606+0.344 | 14.77+0.485 | 69.771+2.132 | 5

Neochlorogenic and chlorogenic acids predominate in Prunus cerasifera
Ehrh fruits (0.47 and 0.46 mg/g in the whole fruit, respectively).
However, the temperature effect has a negative effect. Their content in
jam is less than half, and in the sauce it increases due to spices and mass
concentration. In traditional fabrics, it is significantly reduced, and with
freeze-drying, it is almost 10 times higher.

phenol carbon acid, catechin and procyanidin of Prunus cerasifera Ehrh

products
Table Ne14
Name Neochlorogenic | Chlorogenic | (+)- Procyanidin | Total mg/g
acid Acid Catechin A2

Whole 0.47+0.016 0.46+0.017 0.052+0.001

. 1.182+0.02
fruit 0.2+0.006
Pulp 0.13+0.004 0.24+0.009 | 0.03+0.0009 | 0.010+0.0035 | 0.41+0.01
Juice 0.59+0.023 0.79:£0.025 | 0.49+0.018 | 0.011+0.004 | 1.881+0.03
Skin 0.21+0.007 0.07£0.002 | 0.09+£0.003 | 0.01+0.004 0.384+0.011
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Tklapi

traditional

0.09+0.003

0.14+0.005

0.07+0.002

0.003+0.0001

0.303+0.009

Tklapi

freezing

dry

0.61+0.023

1.35+0.047

0.3+0.01

0.017+0.0006

2.277+0.033

Korao

vacuum

0.09+0.002

0.17+0.005

0.08+0.002

0.003+0.0001

0.26+0.009

Korao

traditional

0.09+0.003

0.16+0.006

0.07+0.002

0.003+0.0001

0.25+0.008

Jam

0.149+0.005

0.415+0.013

0.02+0.0007

0.003+0.0001

0.567+0.015

Prunus
sauce
Sawebeli
A

0.04+0.001

0.11+0.003

0.02+0.0007

0.003+0.0001

0.15+0.004

Prunus
sauce
Sawebeli
C

1.32+0.050

1.02+0.040

0.2+0.007

0.003+0.0001

2.413+0.07

Sawebeli
freezing
dry A

1,37+0.041

1.69+0.050

0.07+0.002

0.003+0.0001

3.15+0.085

Prunus cerasifera Ehrh fruits contain a significant amount of flavonoid

glycosides, quercetin derivatives (rutin, quercetin-3-0-glucoside and

pentozide. The influence of temperature also has a negative effect here,

reducing their content.
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Quercetine derivate of Prunus cerasifera Ehrh products Table Ne15

Name Rutin Quercetin- | Quercetin-3- | Total mg/g
(Querceti-3- | 3-O- O-pentoside
rutinoside) glucoside
‘Whole
. 1.27+0.038 0.75+0.03 0.91+0.029
fruit 2.93+0.087
Pulp 0.31+0.009 0.56+0.016 | 0.8+0.027 1.67+0.053
Juice 0.46+0.015 1.29+0.041 1.28+0.046 3.03+0.103
Skin 0.09+0.003 0.31+0.0105 | 0.16+0.006
0.56+0.020
Tklapi
o 0.13+0.004 0.21+0.007 0.27+0.009
traditional
0.61+0.023
Tklapi
freezing 0.96+0.038 0.345+0.013
dry 2.75+0.1045 4.055+0.141
Korao
0.023+0.0006 | 0.152+0.006 | 0.029+0.0009
vacuum 0.204+0.007
Korao
o 0.018+0.0005 | 0.117+0.003
traditional
1.47+0.049 1.605+0.060
Jam 0.32+0.0108 0.7+£0.0245 | 0.47+0.016 1.49+0.059
Prunus
sauce
) 1.13+0.0406 | 0.78+0.029 0.4+0.015
Sawebeli
A 2.31+0.08
Prunus
sauce
. 0.04+0.001 0.04+0.001 0.1+0.0004
Sawebeli
C 0.18+0.005
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Sawebeli
freezing
dry A

0.32+0.012

0.31+0.009

0.01+0.0004

0.64+0.024
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Conclusions:

There have been studied the technical characteristics of some wild-
growing forms (5 forms) and cultivars (5 varieties) of Prunus cerasifera
Ehrh, common in Western Georgia, as well as some physical and chemical
indicators of juice. On this basis, it was found out that the fruit meets the
requirements standard.

The chemical composition of some wild forms and cultivars of Prunus
cerasifera Ehrh fruits has been studied using a preparative HPLC collector
and a PDA-MS UPLC detector. 4 carboxylic acids (malic acid, quinic acid,
citric acid and galacturonic acid) and 3 carbohydrates (glucose, fructose
and sucrose) have been individually isolated and identified.

In all cases studied, in some wild-growing forms of Prunus cerasifera Ehrh
fruits and cultivars, malic acid quantitatively exceeds the content of other
carboxylic acids and makes up to 55-60% of their total amount. Quinic
acid accumulates up to 20-25% of the total mass of acids, and citric acid -
in a small amount (up to 5% of the total mass). The largest amount of these
compounds passes into the juice (85-90%).

When studying some wild-growing forms and cultivars of Prunus
cerasifera Ehrh fruits, it was found that glucose prevails in red-fruited
varieties and forms with green leaves and makes up more than 50% of the
carbohydrate content, while sucrose predominates in red-leaved forms (up
to 60%). Sugar/acid index in Prunus cerasifera Ehrh fruit juice is less than
4.

5 anthocyanin aglycones have been identified from the pulp, juice and
oilcake of some wild-growing forms and cultivars of fruits (cyanidin,
peonidin, petunidin, malvidin, pelargonidin) and anthocyanidins
(cyanidin-3-0-galactoside, cyanidin-3-0- glucoside, cyanidin-3-0-
rutinoside,  peonidin-3-0-rutinoside, = malvidin-3-0-para-coumaroyl
glucoside). The dominant compounds in all cases are cyanidin derivatives
(cyanidin-3-0-rutinoside), and their content in the pulp, juice and coilake

is 25.6-9.6-12.48 mg/g, respectively.
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There has been identified the content of catechin and epicatechin, as well
as the presence of procyanidins Bl and C1 in the fruits of some wild forms
and cultivars of Prunus cerasifera Ehrh. The total content of these
compounds is 8930.80 mg/100 g (mg).

Among the flavonoid glycosides, there have been identified: apigenin-7-
glucoside; luteolin-7-glucoside; rutin (quercetin-3-rutinoside); quercetin-
3-O-glucoside; quercetin-3-O arabinoside and aglycone quercetin. Their
total content is up to 384.05 mg/100 g.

Prunus cerasifera Ehrh fruits are rich in phenolic acids; there have been
identified coumaroylquinic acid; neochlorogenic acid; chlorogenic acid.
There has been found silbene resveratrol in Prunus cerasifera Ehrh fruits.
Using the HPLC method with a conductometric detector, it was found that
potassium ions predominate among the cations of Prunus cerasifera Ehrh
juice (2160.5+49.69 ppm). 536-1000.02 g/t of calcium and 536.73+12.34 g/t
of magnesium were also recorded in Prunus cerasifera Ehrh juice.

There has been developed an integrated technology for processing Prunus
cerasifera Ehrh fruits, which makes it possible to use Prunus cerasifera
Ehrh juice to produce Prunus vodka, and then use the concentrate as a
filler.

It has been established that the Prunus cerasifera Ehrh bone contains up
to 40-45% fat, which is mainly represented by unsaturated linoleic and
oleic acids.

The developed technology of Prunus vodka allows to reduce the content

of methanol and alcohol.
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