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60300096M90900L  20dMmgmRs S 0WIHEHB0ZOE0S  FIBbMOFogE©s oo  9x39dBHWEMO
Loombmmo (HPLC-UV, Vis, RI, Conductivity s 9en@©s9500e00 939J¢v6M0 Loobwyeo dsll—
139G MOO  JOMI>GHMYMR306M9d0L (UPLC PDA-MS) 9gmm©om; Bog®omgdol (LoghHomm
1396Mgd0, Bwogmbmoqdo, sbGHME0s6900, 395MM™EH0bmogdo, 39dEobo) Mompgbmdmogzo
3993390 Mds 5 96EH0MJLOIBEHMOO 5dBH03MdS obolBEZGMS 139dEHMIWMEmO TgoMmPOm;

33w930LoL  39dmygbgdmeo  g3zgams  asdblbgero  (Bgmebmero,  s39EH™bod®oro,
305633905535, 04m JOMIGHMPM9830)s© Lwynms sLL3gJEobsmzol (Merk, Germany).

1. 060003000950 BogmMgdoL godmymazs 9gMbg30m0 gJuEMad30000 s 36M935M5EHWIO
JO™Is@maMonomgdoo (HPLC-UV, Vis).

2. 563 ™E0sbgdol, REo3Mmbmb 3w03mbBoIdoL Qo 1963503653900l

0QIBGHOB03E0d oo IBIIONIO0  ©S  N@GHOS B> IBIIGHIMo  Looby®o
JO@AsBHmaMonomgdol HPLC-UV,Vis, RI, UPLC-PDA, MS 9gmm@oo.

3. 896mNGHo bogmmgdol Momabmdmogzo dqlfogers HPLC-UV, Vis, UPLC-PDA, MS
JO®A5GHMyM553008 Fg0MEO.

4. 3500069306 M30LMOM030 S MOMEIBMIM030  QobLIBO3Ms HPLC—Conductyvity

methods.

5. sb6@omgdbosbdmeo 59BH03mdol 239bLoBOZMS (2.2-coggbor-1-30360¢
0QM3D0EOLLEOOEMOOMSO0ZOEOL 5dmygbgdom) DPPH dgmm@oo.

6. BwWs3MmbmoEIdoL MoMmEYbmdMH030 AobLEBPZMS L3gdBMow o dgmmpoom (AlCls -0l
9543030, O900bbY os96450M00gd0m).

7. LoghOm BBl MoMmEIbMdOL  oblEBMZMS  BMWOob-Lomdsw gl dgmm@ocm
(Folin-Ciocalteu) (35¢00l 8553559 25005562560:03900m);

8. ®w030MMHO 3MI3gduol 26l S0M-JMMAsGHMmacMonomwo (GC)dgommeoon (GC
Thermo).
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0530 2. $499¢ol bogmyols memysbmmo 9553900Ls s 65b3oMfyangdoll HPLC-
UV, IR, UPLC PDA-MS 9900090007 33¢0935

AYgool  bogmaol  9duB®ad@BHgdol  3mb3gbG®sBHYO0L  FYsMBIBoBO  9JuE®OR0MYOIL
39bgbom Ubggdbg SPE-C18 (Waters). 905d@omMgdne 139GHdo 60dmdgool dg@sbols
09009y 00090 9gsbBHJd0  JOMOMIEI®E 89039316 MmOsbmer 355390l o
BobdoMfiycqdl.  mOsbmwo 35539906  09bGHOR0IE0s  Bo@ots UPLC PDA-MS
JOMA5GHMPM93060900L  IgnMEIdom. 45dMmYygbgdmeo 0dbs bsgroBmmo L3gGHo (Phenyl
3.5um, 4.6 x 150mm), @odblbgwms ULobGgds 0.1 % gomboboMgdmo Fysero,
5390Mbo@®owo  (Acetonitrile)  496MH©096GHT0.  HIMEI6MOM0Z0 65O BOLIMZOL
399mygb9dmo 0dbs JOMIsEGHMmacmoxgomwo dgommeo UV-Vis 2489 ©9@addmdom. bmerm
BsbBoMfiyacrgdol Gomgbmdcmogo 899339wmdol 33¢g30L5mM30L godmyqgbgd o 0dbs dowown
999d&HMM0 Lombm@o JOHmdsGma®mogomgds (HPLC)- Waters (RI g¢gd@m®o, Binary HPLC
Pump 1525).
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-0.80-

-5.338 - 227.01

-1.001 400.00

-1.20

e S S R
550 6.00 650 7.00 7.50 8.00 5.00 5.50 6.00

Minutes Minutes

6. 1 BYygdeol bagmgol gduE®ag@gdol UPLC-PDA-MS b3gd@®o

603000969055 0096EGH0R035300L5 s C3MPYBMIM0Z0 bsEoDolsmM30L Fodmygbgdmwo
0dbs B396L bgeo s®Lgdo BEBIOEHMWwo Bosghmgdo (rodmbols, 35¢wol, 3060l
0553900, 200305, 3OYIEHMDs O Lodo®rmbBsls Lo odM™ IOHIdo 0465 5390)0)
603009 9dsms sbiol https://metlin.scripps.edu 0s30Lvgs0 BB, S1939 M9396D0MHYdMEO

OBIMSGHMOHI0 259399900l dmbs393900.

bogmog®gds 1-[M-H - ] - m/z 132.93 ©om306s6¢0 bsgbmos. dolo g3Msgdgb@osool 99wgao
x3L9g3™ bsgHmos m/z 114.99. 93539008 O™ 6.286 {0, Jmnsbmddol dsduod~mdo UV- 215.5
nm. UAHBsOGHMw bBogMmmsb (350¢08sg535 Malic acids (Sigma-Aldrich) s METLIN
659m 930l doligdols Dol GgLsdsdobs BogmogMgds 1 dgglisadsdgds 398¢ndsegsl (Malic acids).
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https://metlin.scripps.edu/

1.0x108
1 6.213 Peak 9
8.0x10°- ' 0.80 150
2 6.0x10° 0601 |
g i =) ]
£ 4.0x10°] < 0.401
2.0x10% 0204 |
0.0 0,001 N
T T [ [ A R B A A
0.00 5.00 10.00 250.00 300.00 350.00 400.00 450.00
Minutes nm
6.000e+005 6.286 Peak 1 - QDa 19: MS Scan 19: QDa Nega
F4.000e+005 g :11499
[ 2.000e+005 E ZOOO0.0f
— - -, 15000.0]
~100.00 ‘5’ ]
o ]
o [ g §
| 120.00 £ 10000'0;
—— A 5000.0
I-140.00 ]
[ 0.0 Ty A h‘\LH\Lm‘W\““}A‘J‘L.hW QHJJ “AMMJW‘ ;‘LW““ il 4
400 6.0 .00 200.00 400.00 600.00 800.001000.00.200.00
Minutes mz

b®. 2. 6ogmogmgds 1--ob UPLC-PDA-MS L3gd@®o m/z 132.95

6030096Mqds 2 -[M-H - | - m/z 190.93 3653096 s300b 9990 m/z 111 3030s. 893539000 o™
7.568 {jo, d05bmngdols doduod~mdo UV- 210.7 nm. LEHobs®@me bsghmmsb s METLIN
Bogmmgdol sbigdols d5Bol Jglodsdols bogmogMgds 2 FgqLsdsdgds @wodmbol 5535l

500000

_. 4.000e+005
4000007 é 2.000e+005 |
£
. 300000 - 0.000e+000 1
5 > 150.00 1l
E S 1 \‘
£ 200000 2] e ——
. 200.00
(o]
100000 ]
N 250.00
07 T T T T
" 700 750 's00  's50 7.00 750 800 850
Minutes Minutes
77f5’8 g’graCted 7.550 Extracted
30000.04 " ]
] 8000.00 111.01
Z 20000.0- 2 6000.0-
5 1 £ 1
= ] £ 4000.0]
10000.0- ]
2000.0
007“1\‘ l\‘ i ‘H‘u“\\ I‘H\l ‘\‘H\\‘m‘u“J‘Hw‘\‘\““u‘m‘ il \‘\uu‘\lh 00:‘ i H\ ‘\ ‘H‘ U“““ . “ ‘“ S R “ |
200.00 400.00 600.00 800.001000.0A.200.0C 100.00 150.00 200.00 250.00
mz m'z

bm®. 3. 60gm0gmgds 2--ol UPLC-PDA-MS L3gd@®o m/z 190.97
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6030096905 3 -[M-H - | - m/z 190.98 5365309630300 8900930 m/z 56 Bsbls. 89353900l o™
5.744 o, 905bmngdol doduod~mdo UV- 213.1 nm. LEHobsOGHMm bsgHmmsb s METLIN
B59m 930l Asligdols d5Dob Gglsdsdobs bogmogMgds 3 dgqlisdsdgds Jobsdobol dx935L (Quinic
acids) (C7H1206)

500000 5.744 Peak 1 - QDa 19: MS Scan 19: QC
400000 § 191.04
1 @ >2 3
z 300000 8 2 00000:
15 o o ]
= 2000007 £ 100000
100000 ]
07“““\H"\'Hw“w“w‘”
S . 200.00100.06500.0(300.02000.0r200.00
5.00 5.50 6.00 6.50

Minutes

Peak #8 - 5.684 - QDa 18: MS Scan

3.1
278.0 362.2 437.5 495.5

190.99

[ 2.000e+005

Intensity

F100.00
F120.00

m'z
—
1
F 140.00
F160.00
[180.00

F200.00
F220.00

Apex T T T T T
2.00 4.00 6.00 8.00 10.00

Minutes

6. 4 6030gM9ds 3--o UPLC-PDA-MS 139960 m/z 190.99

bogmoghgds 4 [M-H - | - m/z 192.96 &9gdeob 39dEHobol 3ow®meobols d9dymad
5304L0MEYOS  JOMAdGHMAMToDg 93539008 OMOm 5,460, Fmoboddols dosduodmdo «wm.o.
U39dBH®do o6 Pobl. METLIN (https://metlin.scripps.edu) bsgMmgdol  dolgdol  dsBols
d9L53530bOE B03OgMGds 4 FgqLodsdgds 4oEodGHOM™bol 855350, dIMErg3GO Lo
194.14 9 / dcagro (a-D-Galacturonic acid C6H1007).

140000.0; 5.460 Peak 1 - QDa 1: MS Scan 1: QC
120000.0 1192.96
100000.0- 1500007
80000.0-]
60000.01
40000.0
20000.0] }
0.0- o _‘m.‘,‘h | P P
000 500 1000  15.00 200.00 400.00 600.00 800.001000.0C
Minutes m'z

Intensity

100000

Intensity

50000

L5000 5 bogmogmgds 3-ol UPLC-MS 13gd@H&o

AY9g9ol 139690 0009bEH0R0(306090wo 0gbs 4 35MdMbz535: 358ds535, Jobsdobol 5539,
09Mb34535 S oSG IOMbOL Tgo39.
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60o3m096qds 5 -[M-H - ] - m/z 179.06, 353650 5439 F056339008555358 d0gMHongdol 9990w
0o00m04db6905 BLg3™ dmeng3mens m/z+F.A. 224.98. JH™IsGMyM935%g 89353900L M 5.146
Do, 30056 gdols dodbodmdo UV B3gd@mBg 96 Bsbl. bGobs® @ bog@mmsb s METLIN
Bog®mgdol obgdol d5BoL FgsMgdom, 60300gMds 5 TJgliodsdgds ) 3MBL.

6030096905 6 -[M-H - ] - m/z 178.92, 853650 5439 F09633900:5535L d0gHromgdols 90990
§o8m0gdbgds gLggz™ dmegzmas m/z+F.A. 225.01, beogrm Jerm®ol 0mbmsb dogMomgdols
3909250 Homdm0gdbgds m/z+CI 214.87. 99353900l 6™ 5.284 fj0r, 30sbmngdols dsdubodmdo UV
U39BHODY 96 BBL. LAHBIOGHMW bsgMMMD s METLIN bsgbHongdol dslgdol d5Bol
d9L58530b5 60309xMGdS 6 TJgb5d3dS BEOHWJEHMDBIL.

100000.0- |
4.000e+005 |
4 z |
80000.0- 2 1
h o & 2.000e+005 |
g 0 = ,
2 60000.0 N Q ]
2 o X 1
2 -
= © —
E 400000/ 5 220.00{\
0 -
20000.0 225.00 %
0.0 — s
460 480 500 520 540 560 580 6.00 5.00 6.00 7.00
Minutes Minutes

6. 6. 5030009M9ds 5 s 6-0l UPLC-MS 139dGHeo

bogmogeads 7 -[M-H - ] - m/z 341.10, 953650 5439 F05633905535L dogMHmngdols 99gyo©
$o00m0gdbgds Bligz™ dmerg3mes m/z+F.A. 387.04, boowm Jeom®ol 0mbomsb dogmogdols
3909250 Homdm0ddbgds m/z+CI 377.04. 89353900l oM™ 5.600 o, dosbomddols dogjlodmdo UV
U39GHODY 5O BBL. LEBIOEHMW bsgHMsb s METLIN bsg®ogdols dsbigdols dsBol
d9L58530b5 6030gMGdS 7 Tgglodsdgds LoJoOMBsb.

5.600 Peak 1 - QDa 1: MS Scan 1: QDa Negative(-
7000004 ] 377.p4
600000-] 30000.0 388.74
500000 . 25000.0
2 1
@ 400000 2 20000.01
2 o 1
= 300000 £ 15000.0]
200000 10000.0]
100000 5000.01 ’ H
0 JAy 0.0: } “ ————— \ } ‘\ “H‘\M‘ “‘ \L;l cipath
3.00 4.00 5.00 6.00 7.00 8.00 9.00 200.00 300.00 400.00 500.00
Minutes mz

bm®. 7 6ogmogMgds 7-ob UPLC-MS L3gd@™o m/z 387.04

AY9g9ol §396800 09gbGH0xn030M090Mwo 0dbs 3 ©@MI0bsbEo bsbdomfiysero: awm3mby,
3O BHMDs 5 LoJoOMDBo.
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2569900 95539000 33ewg35 HPLC-ol dgomeoom

39605153990l 009bEGH0R035300L 8909y Fomseo (6930l LoPbOO JOHMT>EMYMIGOMmYOOL
dgonmom (3969330 456LsBO3OI 0465 EMB0BBEHO BogmogMgdol 358edsogsl, sb9g3g L-
SL3MMBObOL T5935L s 0IMBTgo35L 993390 Mds. JOMTSEHMAMIBOMIOOLIMZOL b0odMdgdo
9mdbss 899ga0 Hgbom; 39JBH0bol olsergds Boymagol §39bL 1:1 msbsgsGmdom
905%905 909bmo (96%-0560). (396¢H0BMR0Mgd0L 939y B0dmdo 1:1 Msbsgsdmdom
96935 3653 535H51-0,1% FMbRM®Tso35L. 0bx9dEGH0M9d59©g 60ddo oxzowE®mgdms 0,45
936 BMmIolb BowEH®do. JOHMI>GHMYMOB0Io bseobo d0dEobstgmds UV-Vis 2489
©9399HMO00 L- s3mM30bol 35535800m30L 254 63-By, 0dMbdgogz5Lomz0L 214 63-by,
©594MxoLsmM30L godmyqbadmer 0dbs Shodex -ob g3o®dol bgg@o - KC — 811 oo 3md®sg 530bsls
0o60mo96s 0,1% HsPOs4. 5939 H5m@gbmdcMH030 565¢00Bolsm30lL 2odmyqbgdrero 0dbs
UPLC -MS ©939d&069ds.

3900Mb 85553505 M5mEYbMOM030 25563560905 bmEME0gE©Yds  Bo3oEr0dMH™M MOl
99939md0m, 603 dols IMIDsYdOLIL A53MYgbgdEo gobB5398900L omzoeolfjobgdoo.

1535036 M 3MIEYO0L EsbslosMYds bMHowo 2

©obobgmgds (™ |R R72 UGObIOEHMWO | gobGmegds | X-axis | Y-axis [ 9bo.
3905bE

05516051535 2.337 [0.997572 10.995150 [ 4.046815e+004 [Y = 1.48e+007 [ Amount | Area |g/L
X + 1.28e+004

©30b0lL 35535  [2.635 [0.999497 | 0.998994 [2.405589e+004 |Y = 3.46e+006 [ Amount | Area |g/L

X +9.82e+003
350¢005535 3.108 |1.000000 | 1.000000 | 0.000000e+000 Y = 3.97e+006 | Amount | Area |g/L
X +5.82e-011
L-5b36d060L | 3.446 [0.999994 | 0.999987 | 4.102706e+003 Y = 2.86e+007 [ Amount | Area |g/L
05935 X +1.67e+003
0dmbobl 95535 |5.130 [0.999894 | 0.999789 | 6.100186e+003 Y = 2.02e+006 [ Amount | Area |g/L
X + 2.49¢+003
800000 800000
600000 600000
4 } Ln 4
2 ] 3 2 ,
£ 400000 S £ 400000-
E ] é; S ]
200000- 2 200000-
o /\ o
4.00 800  10.00 4.00 6.00 800  10.00
Minutes Minutes

bOH5m0 8. FYygderol §3960L MmOsbmewo 3593900L LogMmm JOHMTSEHMAMSTS
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Ubgsslibgs xodol ¢ygderols 6sgmazol 39690 mMasbmem 379350 999(339emds 3BGOoO 3

60330l slisbgargds 3060l 05535  (03mbTgoz5  BSITo35  {BOGHO™MEO
Quinic acid % (Citric acid % [Malic acid % Bg53056mds, %
Sboa30bvyMs. oo 0.78+0.023 0.01+0.0003 | 2.18+0.065 | 3.3+0.099
5G9 0 356MHOLRYM0. ymbom 0.64+0.020 0.03+0.0009 | 2.21+0.070 | 3.2+0.102
fomgwo O®Mds gmbom 0.48+0.016 0.06+0.0002 | 2.52+0.085 | 3.4+0.115
3oBoxbol dgeibowo 1.04+0.037 0.02+0.0007 | 2.10+0.079 | 3.5+0.126
o609 0.42+0.015 0.09+0.003 2.55+0.096 | 3.4+0.129
fomgo mH™ds.bryem 0.53+0.021 0.03+0.001 2.32+0.092 | 3.2+0.112
39060.Jomgwo (3569 Bmmwon 0.78+0.023 0.01+0.0003 | 2.18+0.065 | 3.3+0.099

B39bL dog® Tgbfiogeroe ygzgus 99dmbgzg35d0 MGYSBME go35ms BogMHM  MOMEYbMDS
(GHOGHO™MEO 3553056Md5) L30oMm@ Foo0s s 3.2 %-sb 5.5 %-3gs. yzgars dgdmbgagzsdo
©M30b56EH0 0555535 35903515359 (1.89%-0096 2.59%-0¢09). MmO569c00 35553930l 9993390 Md0L
99-5-%9 39¢)0 J90bol (Jobsgobols) 355935%g dmob (0.8%-sb 1.06%-3q9). MHoMm©9bmdMH0350
439wsBg 930609 ¢Ygderol bogmgzdo ¢rodmbols 355355 (0.01%-qsb 0.06%-0¢09).

AYg0eol §3960l Bsbdomfigergdols 33¢emg3s HPLC-0ol dg0m@om

BsbBoMfiycrgdol Gomgbmdcmogo 899339w™dol 33¢g30L5mM30L godmyqbgdero 0dbs dowown
99%393G1IO0 LoPHBYYOO JOMIsBHMYMIRoMYds (HPLC)- Waters (RI 0g@gddmEo, Binary HPLC
Pump 1525), J6®3s@maMogomwo bggdo amide (250 99 4,5 dd) o Carbohydrate, bgg@ol
A9939600@Ms  40°C  garmabBo 80 %-0s60 s3g@™mbo@®oo  (Merck; Sigma-Aldrich),
©93993H06M9ds RI. JOM35@GHMaM8300900bsm30L 60dMdgdo dmdbss d9dgao Foloo;
39JAobol s Bbgs 3mwmoumo bsg®mgdol sbowgdo 3966 1:1 msbosgs®mdom
350539000 96%-056 9msbmeb. (396¢O08MR0Mgd0L 9999y 60Ol 1:1 MsbsxgsGMdom
%-056  539@™boGHMmowbl.  0byggdGHocgdsdog bodmdo
0830 EGHM90Ms 0,45936 DmIob gowGH®do. Gygdwrol x0dgddo (§39600) bobdomfiywgdosb
509bMdM0350 256L5HBWIOO 0gbs PMT0bIBEHO M3, FOHIBHMDS s LoJoOrMDBs.

3693000  dMdMog  BoBoL-80

Bobdomfyrgdol MHom@gbmdMH030 20562560090 gobzsbm®mE0gwgm bs3zswodMm Mmool
39939md0m, 603 Jols IMIDsYdIOLIL A5TMYgbgdEo gobB398900L Jomz5eolfjobgdoo.

BobdoMfiyergdol Bo3oerodMm™m dMMEadolL sOfigMs bMHowo 4

Name |Time |R R"2 Standard Error |Equation
1 | Fructose | 4.344 [0.99979110.999582 |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 + 8.89¢+003
4 [ Maltose |8.640 [0.99987710.999753 |1.705166e+004 |Y =6.14e+005 X + 6.96e+003
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0.00035]
0.00030
0.00025]

0.00020

DelRIU

0.00015]
0.00010

0.00005

LaYad

Fructose - 6.355
Glucossolvens4

0.00000

1714.621

4.00

600

'8.00

Minutes

10.00

12.00

L5000 9. BYygderol §3960l Bobdomfiyeqdol LogMomm JOHms@macmeds

AYg9eob §39680 65b3oMfyemgdols 990339 mds 3bOoEo 5

©3LObYgds RONIGHMDBS | y3mbs | boJormbs d5g69d0l brix
dgy/Aqm dgy/Aqm dgy/Aqm X500, 02/0¢»

1 | obogbomeols 1,4805+0.044 | 6,1155+0.207 | 0,018+0.0007 | 7,614+0.274 8,30+298
96O 3boo

2 | 806509 1,701+0.054 | 6,767+0.236 | 0,2475+0.007 | 8,7155+0.305 | 9,6+0.336

3 | 535690 1,5345+0.052 | 7,182+0.272 | 1,282+0.044 | 9,9985+0.319 | 10,5+0.339
35600lRIMO

4 | foomgwo 0,4815+0.017 | 4,707+0.188 | 7,4115+0.281 | 12,6+0.453 12,7+0.406
OMYs.bmem

5 | foogwo OH™ds | 1,9035+0.072 | 6,29+0.201 0,774+0.024 8,9675+0.3587 | 9,9+0.336
ambom

6 | 390M0o 0,161+0.006 | 1,503+0.051 | 10,2735+0.359 | 11,9375+0.358 | 12,2+0.427
HY99oe0.2mbom

7 | sbogozoby®o 0,459+0.013 | 4,1895+0.150 | 5,534+0.199 10,1825+0.325 | 10,96+0.328

8 |foogmo  39me 2,493++0.079 | 5,497+0.208 | 1,7325+£0.065 | 9,7225+0.330 | 10.7+0.374
(Y9320, byyom

AY9g9ols bogmado, Hmym®s Fgbo, md0bsbEHo babdo®mfigscro yan3mbes (6,7%-37), dolo
0993390Mds MmomMJdob 2-x 96 509353HJ0s BOMIEGHMDOL (2,5%-009) 9993390MdL, bmerm
LodomBs 3o Ubgoolbgs x0ddo o gm®Isdo oblbgegqdmEsss. fomgwammmaens

Poomgwboymas

X00900Lom30U,

809bg3°

60930l

50900L

5QQ00bS,

535b5B0sMYdGJO 50BMBBES BodoBMBOL Forseo J9d(339w™ds (60%-byg d9E0).
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Y990l bsgmazol LoghHmm 3553006008, bsHA0MFYgdo s Fodo®/Ts935 0bgdlo gbHowobd

Ne 603dols sliabgargds AOGHMME0 Bobdomfyargdols | 5do6r/85535
dfoxrg bogmgo 9553006009 X500 0bggdLo
1 | 25%sx3bemol dgemaboo 3.2+0.096 7,614+0.228 2.38+0,11
2 | Bmbo@dom®o, x3503bds, fomgwo Gygdsero | 3.5+0.112 11,412+0.365 3,27+0.16
3 | 306509 3.3+0.118 9,7155+0.3303 2.94+0,14
4 | 535610 350mOLRBIOO 3.2+0.121 9,9985+0.349 3.12+0,15
5 | fomgwo mmds,bmwm 3.4+0.129 12,6+0.453 3.70+0,18
6 | foogwo ™o, ymbom 3.3+0.132 9,9675+0.378 3.02+0,15
7 | fomgwo 39emGmo 3ggdseno, bryenm 3.2+0.102 11,9375+0.453 3.73+0,19
8 | sboggobw®s 3.3+0.112 10,1825+0.346 3.39+0,17
9 | fomgwo 39emEo 3949dseo.cr03sbo 3.2+0.115 20,7225+0.621 6.47+0,32

39600mb 35535000 F98mbz935d0 MHoMm©YbMdM030 M35¢LsBOOLOm MI0BIBEHO 50BMBb.
35035535, MMI903 Y39ws 39000b393580 MmGYbmem 8553505 enosbo d9d339mdob 65%-
b 909953 90Mo. J3060L 855358 d9B3969990 0,5-s6 1,0%-00g Ighygmdl. o3 899bgds
0dmbols 355358 MMPsbew F553500 LOgGHDM MHSMIbMOOL Tbmerm© 3-4%-09s ©s dolo
399339 mds 0,01%-q56 0,09%-09 396ygmdL (bgoewro dsbols).

Bogmazol 36083690 ™3560 ¢9dbmemaom®mo dsbslinsmgdgewro Gods®/d5535 0bgduo Lozdom
Q0505 5 0030005 50953 Jds 3-U.

0530 2. (Y900l Bma09000 B9bmemmeo bsg®ooll UPLC PDA-MS ©g@gddm®om 33eg3s

AYgowol  bogmaol  gduB®madBHgdol  dmdbBsads  bgdms  LJgdol  dobggzoom.
JOMA5GHMPMOR0ME Y™ B39 39b9bom 60930l 9 dbogdsls
JOMA5GHMPM553060930L5M30L IYs6 BoBM3s60 9duEHModigoom (Waters), M5 8mo3o3L 60dwmdols
QBobsL BggBHBg (SPE-C18) 650089008 ©o@9bsdg 39bgbom 139EHoL  9dGH035305L
99056Mmom. 9980099 359dGH0MGOIE LerMBIBEBHL 35{MbILHMMGOdLOM Qodmbooo fiywoo.
dbmem@ 5908 9999 ©933JMbs Jo@®moxDg Bodmdo 353930l gdzgmdom. 8999y
9393%g  39b@gbom LMMIIBEGH0WB fywom gwmodgdoo bsgHmgdols Jowgdsl o
UoFoMHMgdol d9dmbggzodo 3mbBiEgbGHMOMYdL. 56 BBHMEF0BMMO BgbmemMo bsgMmgdols
900605l 39bgbom  gmowsizgdeGHom  (390ymdo  3mb3gb@®moMmgds 353299330
50mIOHM059) © 9BFGHM3056900L gemo®gdsl 0.1%-0s60 FosGr0Tz93500 9355390490
39056ME0m. 06003005 HO BogMHMGdOL 45TMLIYMRs© godmygbgdwycmo 0dbs bgg@ob s
950593394 GHO0 3609356M5Fwo B39gE0m JOMIsBMmyMoz300gds (Waters C18 10 99 x 250 99)
MEGM0068IO0 S bowwo ML ©YGHIIGH0MO0m. 06030 OO  BsgHmgdols
00096¢ 053035309 30 bgdmMm©s M EH®S 9839JGIO0 LoMbMO JOMIsEHMyMsxz0Mgd00m (UPLC)
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B0AHMEOMEO0  JoB®ogol  (PDA) s dsb (MS)  ©9dH9d@m®gdom.  Boghogdols
50bMdM0Z 650Dl 35@ecmgdoom UPLC-PDA-MS, HPLC-UV, Vis ©9®9d&0o6gdol

399mygb9d000.

B59m9d0l 0009bEH033035300L5m30l 360336935605 Bomo BESRNBESE0S S SBY39 Fomo
dsLgdol 330 gds  (0mbms  F0TsBJdol  bsxDg) s  Fbmddol  dsduodwydgdols
96008369¢mds UV s69do.

6030009609055 0096GH0R035300L5 S M3MPIBMIM0Z0 b ODOLsMZ0L Fodmygbgdmeo
0965 B396L bgarm s®lgdIeo bEIbIME MO bsgMmMgdo (mm0bo S Jerm®Mygbols ds035-
Sigma-Aldrich) s 6ogmog®gdoms dsbols https://metlin.scripps.edu mog30bwRso d5Ds, 939
093960060930 WO FHIOIGHOMEo  35dm399900L  dmbozgdgdo. dgladergdgwro  ASbs
650096039 b59HP»0L 0096EH0R03530s.

bOH500: BEBIbIOEHMEo Gwmobols UPLC-PDA-MS 139d@6Mo
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Lm0 10. bEIBIOEGMWo HGyPobol UPLC-PDA-MS LogMom Jomds@masdqdo s 35000

3D gm®3o@o
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4.424 Peak 1 - QDa 19: MS Scan 19: QDa Ne

Peak #3 - 4.356 - QDa 18: MS Scan 4.424 Peak 1 - QDa 19: MS Scan 19: QDa Ne

609.03
_ A3 700000
5000001 40000
509,02 2 o000y 30000/ 300.90
2 400000 D
g 5
= 300000 £ 20000/
2000004
10000
100000
01 0.0————
Apex 200.00400.00600.00800.001000.00200.00 300.00 400.00
mz mz

LMoo 11. bEBsOEGHMwo Gwmoboll UPLC-PDA-MS Amax -344.8; M/Z (M-H) 609.03 (fr
300.9).

JOMI5GMyM585Bg (Lwy®.11) bLyer 3069 3 EMA0BIBEO bsgMMO s 3 MsbsmEOo bogBmo BBU.
B59m»9gdol  0096EH0R035300L  hoBIMGOd©g dm3obobgm  ©MIobbEo  BsgHmgdols
3990bOgMRO©  JOHMI>EGHMAMR0M9ds HPLC -UV-Vis 9900m©o0m 360935605@wo 139¢39gdol
(Waters C18 10X250 mm 5.0 pm) 359mg9gbgdom. 300gdeo 0dbs 3 doMmomso boghamgdols
0M5J309, OMIGEMS JOHMIGHMYMIB0MJOS IIO0MO 0MmboDsE00m 2 MI0Ts6E Bogml
53w03mbgdl M/Z (M+H)-286.90 oo M/Z (M+H) 300.91 335deng3b (bvm6.12)

6_
1.6x10% 16x105
6 o [1.000e+006
1.4x10% 1ax105] 2 >
] o %)
1.2x106—: 121083 =} 5.000e+005 &
6] ! -
1.0x10% 6.
2 5] > 10x10 § f 0.000e+000
2 8.0x10% 2 gox10> a i
2 i g ‘ 200.00
= 6.0x105f: £ 6.0x10%] szoo.oo
4.0x10°] 4.0x10°] —— /600.00
2.0x10°] 2.0x10°1 — /800.00
i e ——
00] 00 1000.00
T T B S B S B S B e BB B B o RS , . 1200.00
2.50 3.00 3.50 4.00 2.50 3.00 3.50 4.00 2.00 4.00
Minutes Minutes Minutes

bLoGoomo 12, gModsos 3 UPLC-PDA-  MS  d6Omds@my®msds  M/Z  (M+H).
0.35-

0.30-;
0.25-:
0.20-:
01 5-:

0.107

6.910 - 140.05

0.05

— T T
4.50 500 550 6.00 650
Minutes

LOsmo 13. gMogdaos 3 UPLC-PDA- MS d6m8s@my®sds M/Z (M-H).
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1.2x108] 2.774 Peak 1 - QDa 19: MS Scan 19 2.774 Peak 1 - QDa 18: MS Scan 18
1.0x10%] 1 286.91 1 594.99
8.0x105] 15x100 . 1.0x106{
= 2 ] = ]
5 6.0x10°] g 1.0x108] g ]
T 4.0x10%] £ ] £ 50x10%]
5.0x10° ]
2.0x10°] ' 1 } ]
0.07 00 «+ v g b 0.0——t—rbtbr
T80 400 680 500.00 1000.00 500.00 1000.00
Minutes mz mz

LmGomo 14. g3@ogdios 3 UPLC-PDA- MS 46mds@my®sds M/Z (M+H).

bogmogemagds 8 [M+H] - m/z 289.90 (M-H-284.91) godloMgds JOmds@masds®g 99353900
OMOom 2.764, Insbmnddol dogbodmdoo 279.8 63 s 50068-Bg dg@o (Lodfimbsermeo PDA 396
MBOHM6390gmul 500 63-Bg 9@ B39bgdsL, Toaod godmygbgdmwo 0dbs RMSJ305m
135606905 1B39JBHOMBRMGHMIGEHODY (Mettled Toledo UV 5 Bio), Losg $3969ds 519 69. Lbgs
d900b39399do3 658396900 046905 58 2gBom Jowgdmwo 99w09a900). JoMgdmwo d9wgaqd0UL,
sbggg METLIN  (https:/metlin.scripps.edu) 659Hmgdol  dobgdols  dsBol  glodsdobo
60300096905 8 Tggliodsdgds (3096006L, dmgzMeGo 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) (CisH110s).

Peak #1 - 4.083 - QDa 30: MS 4.786 Peak 1 - QDa 30: MS Scan 30: QDa F
: : 600000 588 91
[232.0 2786 4861 ] i
=" 400000+
5 1
= 200000
28§.93 ol
4.787 Extracted
4000004 449.05
& 200000

' 200.00 400.00 600.00 800.00 1000.00
Apex mwz

bey®15. UPLC-PDA- MS J6m8s@ma®ads M/Z (M+H).

bogmogigds 9 [M+H] - m/z 300.91 godbo®gds JOH™ToEmy®sdsBg 893939906 @OMOom
2.76450, 005604dols doduoddoo 282,968 s 518.363. domgdmeo 8999000, sbggzg METLIN
(https://metlin.scripps.edu) 6596H™Mgdo0L  dsLgdol  doBol  Jglsdodolo  bogmoghgds 9
999L5059gds  39Mmboobl, Img3MEwmGo dsbood MW: 301.27p/dmwo  (2-(4-hydroxy-3-
methoxyphenyl) chromenylium-3,5,7-triol) (CisH13Os").
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6.006 Peak 3 - QDa 30: MS Scan 30: QDa F
30090 Peak #5 - 5.888 - QDa 30: MS ...

6]
1.5x10™ 514.0 2792
: W

1.0x108-
[ ‘L

L i
200.00 400.00 600.00 800.00 1000.0C
m/z

30Q.97

Intensity

5.0x10°-

m L ]

Apex

L. 16. UPLC-PDA- MS J6mds@ma®sds M/Z (M+H).

bogmogmgds 10 [M+H] - m/z 316.95 g3odloMgds JOH™ToGmy®sdsBg 993939008 @OMOm
8.511fm, dmsbongdol dsduodmdoo 282,860 o 518.3 63. dowgdmo d9gogygdol, sbg3g
METLIN (https://metlin.scripps.edu) 659600930l dslsgdol d5Bol Jqlodsdols bogmogmgds 10
399L5059905 39¢ 0O, Imeg3mEryGo dsbood MW: 317.065 a/dmero (2-(3,4-Dihydroxy-5-
methoxyphenyl)-3,5,7-trihydroxychromenium) (CisH1307).

150000 120000.0 316.95

100000.0

ity

100000- 80000.0]

Intens

60000.01

Intensity

500001 40000.01

20000.0]

0 ‘I‘L‘.Lun. il uL\ il
T T BN DV VL

200 4.00 6.(50 8.60 10.‘00 12.0C 200.00 400.00 600.00 BOd.OO 1000.00
Minutes m'z

bege.17. UPLC-PDA- MS J6odsdmp®s8s M/Z (M-+H).

6030096905 11. [M+H] - m/z 331.95 odlo®qgds JOrmds@ma®msdstg 89353900L dmoom 8.391
o, 9005bmnddols doduodmdoom 282,760 s 518.460. do®gdero 89w9aq00L, sb939 METLIN
(https://metlin.scripps.edu) 6596H»g00L  sbgdol  d5BolL  FgLodsdobs  bogmogMgds 10
999L5059905 39&boObL, Imwg3MEmGmo dsbooy MW: 331.081 ¢/dmero (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 30000.04

Intens

25000.07
20000.07

15000.0

300.00 400.00 500.00 600.00
mz

L. 18. UPLC-PDA- MS J6mds@ma®msds M/Z (M+H).

10000.0
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6o3m096qds 12 [M+H] - m/z 331.95 0odloMgds Jomds@myMsdsby 9353900l codmoom 8.391
o, 3005bmgddols dsduodmdoom 282,760 s 518.4 63,00098)o F99aq00L, s1939 METLIN
(https://metlin.scripps.edu) 6596000l  sbgdol  dsBolL  Fglodsdobo  bogmogMgds 10
d99L50599%5  393H«boobl,  dmeg3mEmMo  dsbood MW:  271.06 /dmero  (2-(4-
hydroxyphenyl)chromene-3,5,7-triol) (CisH110s).

7.827 Peak 4 - QDa 1: MS Scan 1: QDa Positit
] 270.96

2500004
200000

1500004

Intensity

1000004
50000

L " gl W ey .
200.00 400.00 600.00 800.00 1000.0C
m/z

U@, 19. UPLC-PDA- MS Jemds@myMsds M/Z (M+H).

bogmog®magds 13,14 [M+H] - m/z 449.08 (447.10) godbo6gds JOHmds@ma@sds®g e 9ot 2
Boghomo 993539008 ©@OMom 5.700 o, dmsbmngdol dsduodmdoom 279.860 s 518 6a.
RM92396F 300l Jggao doowgds m/z 286.92 (30s6oobo). domgdmwo Fgwgagdol
d9x9M900m, 51939 bBogMmgdols dsbigdol dsBolb  (https:/metlin.scripps.edu) dglodsdolo
603m0gMgds 13 TggLodsdgds  (3056006-3-0-gowsdBHmbol, dmegimem®o  dsboom
MW:  449.43/0meo, CuH»Ou* Cyanidin  3-O-galactoside  (253R,4S55R,6R)-2-[2-(3,4-
dihydroxyphenyl)-5,7-dihydroxychromenylium-3-ylJoxy-6-  (hydroxymethyl) oxane-3,4,5-
triol). bomwwam 60gmogMgds 14 99gbodsdgds 3056006-3-0-4m3mBoo  dmeng3meo
dsbood MW: 449.4a/0m¢oo, C21H2101*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.

1'607: 4.156 Peak 1 - QDa 30: MS Scan 30: QDa Positive(+) Si

28194

4.159 Extracted
441 05

""300 400 500 600 700 800 900 20000  400.00 600.00  800.00 1000.0C
Minutes m'z
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0.40
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0.004

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

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

235.7
/\Zb
L il
4.669 Extracted 449.06
449.06
273.32 49.89
Luudeil1 : T— LL\ L L‘ : " A sl
200.00 400.00 600.00 800.00 1000.0C EE— o
Apex

m'z
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6.425 Peak 2 - QDa L MS Scan 1: QDa Nega

40000.01 6.249 Peak 1 - QDa 1: MS Scan 1: QDa Nega
1 400000 447.00 147,06
30000.0 o 900000
2 ] 2
2 20000.0 [ g
2 1 § 200000] 2 200000
£ £ 8
] = g
10000.07 100000} 10000.0
0.0;‘ i ¢ oX e Miln———— 001 L “lﬁ 4 ‘\m‘.l‘ﬂ [ 0.0l }‘,M‘ML \1“,,1,._[, ‘ u“\.“m‘H‘Lm.“\u
500 600 700 800 ¢ 20000 40000 60000 800.00 100000 200.00 400.00 600.00 800.00 1000.00
Minutes mz mz

LbmGomo 20. 6ogmoghgds 13 s 14-ob UPLC-PDA- MS d6mds@ma®msds M/Z (M+H) s M/Z
(M-H).

bogmogmgds 15;16 [M+H] - m/z 595.04 (593.16) 3odloMgds JOMAsEHMyMdsDg 89393900l
@OMom 6.320 o, d05bngdols doduodmdoom 279.868 s 51863. 13Msd9b@o300L dggyo©
doogds m/z 286.89 (3056000b60). domgdmeo d9w9agdol dgxgMgdom, sbgzg bogemgdol

dsLgdols  dobolL  (https://metlin.scripps.edu) dgbodsdolo@  bogzgmogMgds 15  Fggbodsdgds
30560©06-3-0-60m0bmbol, Inwgznwrdo dsbood MW: 5955 a/8mwo, CrHz10s*
Cyanidin 3-O-rutinoside ((2R3R4R,5R,65)-2-[[(2R,35455R,65)-6-[2-(3,4-dihydroxyphenyl)-
5,7-dihydroxychromenylium-3-yl]oxy-3,4,5-trihydroxyoxan-2-yl|methoxy]-6-methyloxane-
3,4,5-triol); bogmogMgds 16 Cyanidin-3-(6-trans-pcoumaroyl)glucoside MW: 595.5 m/mol,
CaoH2013* (2R,35455R,65)-6-[2-(3,4-dihydroxyphenyl)-5,7-dihydroxychromenylium-3-yl]oxy-
3,4,5-trihydroxyoxan-2-yl]methyl (£)-3-(4-hydroxyphenyl)prop-2-enoate.

1.00] ]
] = 0.50
- N~ ] (o]
0.80] 5 0.401 Q
] < o e 2] — N
0.60-| ! © ] s o O
2 ] [y g o 5 0.30] . g 9
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] © % 010 G o
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Peak #2 - 6.320 - QDa 30...

e Peak #2 - 6.640 - QDa 31...
28270 486
595.04
593.16
96.17
ulil -
Apex Apex

25


https://metlin.scripps.edu/
https://pubchem.ncbi.nlm.nih.gov/#query=C27H31O15+
https://pubchem.ncbi.nlm.nih.gov/#query=C30H27O13+

76.378 Peak 25 - QDa 31: MS Scan 31: QDa Px

] 595.05 6.378 Peak 25 - QDa 31: MS Scan 31: QDa P
400000 150000
> 300000 ] 286.89
@ ] 2100000+
£ 200000 3 ]
= ] £ ]
100000 50000
g P U S o IO PP SN TR
200.00 400.00 600.00 800.00 1000.00 200.00  400.00  600.00  800.00
m'z mz

LMoo 21. 6030009690 15 s 16-ob UPLC-PDA- MS J6m3s@maMsds M/Z (M+H) s M/Z
(M-H).

bogmogemqgds 17 [M+H] - m/z 609.15 (607.04) 3odlo®gds JOMTo@maceds®yg 99353900
Omom 7.103 o, dosbmddols dsdubodmdoor 279.8 63 s 518 63. BModIbEHIE00L Fggyo©
d000gds m/z 300.91 (39mboobo). dorgdmwo Jggaqdol dgxgOgdom, sg3g bsgmomgdol
dsLgdols  dobolL  (https://metlin.scripps.edu) dgbodsdolo  BogzgmogMgds 16  J9gbodsdgds
39b0@06-3-0-60mobmbol, dmnwgzmmwrmo dsbood MW: 609.6 g/dmeoo, CasHssOus*
Peonidin 3-rutinoside ((2RA4S55R)-2-[[(35,65)-6-[5,7-dihydroxy-2-(4-hydroxy-3-
methoxyphenyl)chromenylium-3-yl]Joxy-3,4,5-trihydroxyoxan-2-ylJmethoxy]-6-methyloxane-
3,4,5-triol)

4000007 Peak #4 - 7.216 - QDa 31...
j 241.2279.8
2 300000
%) ]
c ]
£ 2000001 607.04
100000
07: m.mH‘ Labbodia
L N U I U B Apex
200 400 600 800 10.00 12.0C

Minutes

Peak #4 - 7.103 - QDa 1: ...
7.291 Peak 6 - QDa 31: MS Scan 31: QDa Po

238.1 |
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ﬂu 50000.0 300.91
40000.0- ‘
609.15 P ]
g 30000.0-
= b
20000.0
10000.0- ‘
,:n | A 1 A Y R 1 11 T T R
0.0 i b Wl L vl
bl ‘ 200.00 400.00 600.00 800.00
Apex mz

U500 22. bogm0gmqds 17-0ls UPLC-PDA- MS d6mds@ma®sds M/Z (M+H) s M/Z (M-H)
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bogmog@mgds 18 [M+H] - m/z 637.00 30JboMgds JOmds@myMsdsby 9353900l Mmoo 8.391
P, dsbnddol dodubodmdoom 279.8 63 s 518 63. BMATIBGHE00L Fggyo© F000gds m/z
331.09 (35¢3000060). 00gdmwo 89w92900L dgx9gM00m, 1939 bogcmgdols Jsligdol doBol
(https://metlin.scripps.edu) 99gbodsdobo 603m0gmgds 17 dgglsdsdgds 95¢03006-3-0-3560-
3950 4e)30mDBoEL, IMEg3mo dsboo MW: 639.6 a/dmero, CaH31014- Malvidin-3-
O-(6-p-coumaroyl) glucoside ((2853R4R556R)-6-[5,7-dihydroxy-2-(4-hydroxy-3,5-
dimethoxyphenyl)chromenylium-3-yl]oxy-3,4,5-trihydroxyoxan-2-yl|methyl (E)-3-(4-

hydroxyphenyl)prop-2-enoate).

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

g 637.00
50000'0; 100000.04

40000.0 £0000.0

ity

30000.01
] 60000.04

Intens

9.493 - 579.14
Intens ity
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8.391 Peak 1 - QDa 30: MS Scan 30: QDa Po
45000.0

40000. Oé
35000.0-] 331.09
2 30000. 0;
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£ 25000.0
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15000. 0*

20000.0

10000.07 ‘ ‘
L I L L A A L L B
300.00 400.00 500.00 600.00

mz

br©om0 23. 5030009M9ds 18-0l UPLC-PDA- MS J6Hmds@ma®sds M/Z (M+H) s M/Z (M-H)

REo3mbmb  geo3mBogdol LC-MS-PDA 3309358 L899o¢0gds  dma33s  9ma39bobs
39800990 6596930l 009bEGH0R03530s:

AYg9eols bagmxzol 63056006930l UPLC-PDA-MS @sbsliosmgds gb®ogo N7

# | Compound name E;Fin) amgégggfo E\H/I /ZI_)I] ' 86309960 | UV max. (nm)

8 | gosboobo 2.764 | CisHuOs* 289.90 279.8; 519

9 39gmbogobo 6.006 C1sH130s6* 300.91 282,9;518.3

10 | 39¢ybogobo 8.511 | CisH1307 316.95 282,8;518.3

11 | Bsemgzoobo 8.391 | CivHi507 331.95 282,7;518.4

12 | 39smamboobo 7.827 | CisHuOs 270.96

13 | 60°00©6-3-0- 6229 | CaH2Ounr* 449.08 | 286.98 279.8;518
3oW5JBHMBoo
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14 | 80°60@063-0- 6.425 | CouH2Ouw* 4494 | 286.98 279.8:518
) 3BoEO

15 | 60950©00-3-0- 6320 | CoH31015¢ 595.04 | 286.98 279.8:518
Gmmobmboo
30560006-3-(6-trans-

16 | p 39056m0e) | 6.894 | CaoHoOrs' 594.95 | 286.98 279.8:518
) 3BoEO

17 | 80¢b0@0b-3-0- 7103 | CosHzOu5t 609.15 | 300.91 279.8:518
Gmmobmboo
95e30006-3-0-3565- 979.8:

18 | 3v9856rcqo- 8.391 | CuHsOuws 637.00 | 331.09 S18
) 3BoEO

AYgool  Bogmaxzol  139bm356MH3MbI93900L ©O  Bs3mMbMoEMMO A0 3MHB0EIYdOL
00963H0B035300L5mM30L 45dMmYgbgdIEo 0dbs Jmwosbo bogmazol L3oME0s6o 9duEHMmsd@ol
9000539 H9GH0500 BMod(30900. IBIIBH0MIds bEIdIMPS BMYMEMFE s@ymgomo (ESI-MS)-,
51939 YO0 (ESI-MS)+ 0mboBszool 3o6mdgddo.
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] ™ < o "r_\&r')
1 ! ' I a>
- 080 S PR > &
< ] O o I g‘o
0.604 S 21— o0 o
1 o o P | @H
0.40+ :
] A ©
0201 [¥ ‘
0.00

R I e O e
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.0C
Minutes

U6.24. ¢ggdeol gmows39G9GIM0 3Mogjgool UPLC-PDA- MS 46 mds@my®sds M/Z (M-H).

6030096905 19,20 [M-H] - m/z 288.97 5 288.85 530JLl06M©q0s JO™Bs@maMsdsbyg 99353900l
@OMom 5.348(0 s 6.278 oo, d0sbmddols dsduodmdoom 281.763. dowgdmeo d9wgagdol
d9x96M9000m, bg3g bsgHmgdol dsbgdol dsbolb  (https://metlin.scripps.edu) dgbodsdolo©
60300096905 18 J9glodsdqds 39GH9dobl, MF CisHi140s, MW: 290.273/dmeo Catechin (2R,3S)-2-
(3,4-dihydroxyphenyl)-3,4-dihydro-2H-chromene-3,5,7-triol), ~ bmwm  bogmoghgds 19
9303539Jobl MF CisH140s, MW: 290.272/0mq0o epi-Catechin (2R,3R)-2-(3,4-dihydroxyphenyl)-
3,4-dihydro-2H-chromene-3,5,7-triol).
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bm©s00 25. 60300096935 19,20 UPLC-PDA- MS J6m3s@ma®oeds M/Z (M-H).

bogmog®magds 21;22 [M-H] - m/z 300.84 s 300.84 5304LoM9ds JOdo@myMsdaty 99353900
@Omom 9.715(m s 10.094 o, d0sbngdols dsgdubodmdoo 266.360. domgdviero d99agd0l
d9x96M9000m, bg3g bsgHmgdol dsbgdol dsbolb  (https://metlin.scripps.edu) Igbodsdolo
60300096905 21 F99gbsd59905 339039G00L, MF: CisHi1007 MW: 302.233/0meo, [UPAC Name: 2-

(3,4-dihydroxyphenyl)-3,5,7-trihydroxychromen-4-one, bmwmm  bogmogmqgds 22 565
00953 053030609dMo.
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bm©500 26. 5030009M9ds 21,22 UPLC-PDA- MS 6m3s@ma®msds M/Z (M-H).

29


https://metlin.scripps.edu/
https://pubchem.ncbi.nlm.nih.gov/#query=C15H10O7

bogmogemqgds 23;24 [M-H] - m/z 430.92 s 431.02 304lo6H9ds JOmds@myMsdaty 99353980
™o 10.268(o s 10.801 (oo, ;sbongdols dsdlodmdoom 266.360 dowgdeo d9gagdol
d9x96M900m, L9939 bsgHmgdol Tsbgdol dsbolb  (https://metlin.scripps.edu) Igbodsdolo©

bogmogemads 22 Fgglodsdgds 93099606  7--aemm3mbBool  (Apigenin  7-0-glucoside).
MF: C2aiH20010 MW: 4324 ga/d0meoo, IUPAC Name:(_5-hydroxy-2-(4-hydroxyphenyl)-7-
[(2S,3R,45,55,6R)-3,4,5-trihydroxy-6-(hydroxymethyl)oxan-2-ylJoxychromen-4-one, bogom
6030096905 24 5655 0009bEH0R0E0MOO.
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bm©00 27. 6030009090 23;24 UPLC-PDA- MS 6m3o@ma®meds M/Z (M-H).

60ogm0g®9ds 25;26 [M-H] - m/z 447.10 5 446.91 530JLoM©Y0s JOMBsEHMYMsbg 89353990l
@OMom 5.869) s 6.036 (o, dmnsbmnddols dosdubodmdoo 282.368 s 319.9 63. dowgdmwo
990093990L  dgx9Mgdom, sl93g BogOmgdols Tolgdol dsbolL  (https://metlin.scripps.edu)

d9L53530bOE  603mM0gMgds 24 Tggbodsdgds WYEHJME0b-7-33mBoEL. Luteolin 7-O-
glucoside MF: CxH2001u1 MW: 448.4 9/dmero, IUPAC Name: 2-(3,4-dihydroxyphenyl)-5-
hydroxy-7-[(2S,3R,4S,55,6R)-3,4,5-trihydroxy-6-(hydroxymethyl)oxan-2-ylJoxychromen-4-one.
60300096905 25 56155 009bEHOTBO30MYOMO.
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LBY®500 28. 503009M9ds 25;26 UPLC-PDA- MS J6m3s@my®sds M/Z (M-H).

6030096905 27 [M-H] - m/z 608.94 530Jb060905 JO3o@Mm6s35Bg 89353990L cobrmoo 7.731
fo, 056 gdol dodlodmdoom 254.6 63 s 351.6 63. FoMgdMEo F9Yagd0L TgxgMHgdom, SB939
BogMomgdols  dsbgdol  dsBol  (https://metlin.scripps.edu) dglodsdolo  bogmoghgds 27
d99L50509d 6moobl (339039¢06-3-6GH0bmBo©o) (Quercetin 3-rutinoside)
MF: CxH30016 MW: 610.53/0m¢oo0, IUPAC Name: 2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-3-
[(2S,3R,4S,55,6R)-3,4,5-trihydroxy-6-[[(2R,3R,4R,5R,6S)-3,4,5-trihydroxy-6-methyloxan-2-
ylJoxymethyl]oxan-2-ylJoxychromen-4-one.
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MO390 29. 6030009Mgds 27 UPLC-PDA- MS J6m0s@ma®eds M/Z (M-H).
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bogmogemqgds 28 [M-H] - m/z 462.97 3odlo®gds JOHmds@ma®meds®g 89353900L Mmoo 7.916
Do, 83605399630l m/z 300.94 d;sbongdols doduodmdoo 254.6 63 s 352.260. dowgdIro
99092900L  Jgx9gMgo0m, 51939 bogmmMgdol  Tslgdol dsbolL  (https://metlin.scripps.edu)

d9Lodsdolo 603m0gMgds 27 Tggbodsdgds 3396M3930b-3-O-ge3mbBol, MF: CaH201n
MW: 464.49/dcm¢0o, [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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L300 30. 6030009H9ds 28 UPLC-PDA- MS J6mds@ma®™eds M/Z (M-H).

60ogm0g®9ds 29;30 [M-H] - m/z 432.96 s 478.94 (432.96) 530JLo®gds JOMI>EHMAMSsDY
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365006mBoEU, (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-trihydroxyoxan-yl] oxychromen-

4-one.
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b©5m0 31. 60309M9ds 29;30 UPLC-PDA- MS 46m3s@my®sds M/Z (M-H).

bogmogeqds 31 [M-H] - m/z 576.85 3oglo®mgds Jermds@myMsdstg 99393900L codmoon 11.004
P, 900560 gddols dsgdlodmBoo 27860. BomgdIero 89w9a900L dgxgMgdom, s15939 bogcmogdols
dobgdol ool  (https://metlin.scripps.edu) dglodsdobs  bogzmoghmgds 30  Fgglsdsdgds
36Mm 30560006 Bl, (Procyanidin B1) MF: Cs0H26012 MW: 578.53/dmewo, IUPAC Name: (2R,3S)-
2-(3,4-dihydroxyphenyl)-8-[(2R,3R,4R)-2-(3,4-dihydroxyphenyl)-3,5,7-trihydroxy-3,4-dihydro-

0 A .
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2H-chromen-4-yl]-3,4-dihydro-2H-chromene-3,5,7-triol.
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G300 32. 60300096 9ds 31 UPLC-PDA- MS J6mds@Gma®sds M/Z (M-H).
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6o3m096qds 32 [M-H] - m/z 864.81 3oglo®mgds JOmds@myMsdstg 89353900L codmoon 10.732
Do, 0056mgdol dodlodmdoom 276.3 63. F0©gdo 899900l dgxIM900m, 1939 bogPmgdOL
dsLgdols  doBolL  (https://metlin.scripps.edu) dgbodsdolo  BogmogMgds 31 Jggbodsdgds
30Om30sboob Cl, (Procyanidin Cl1) MF: CsHsOi MW: 866.83/dmero, IUPAC
Name:2R,3R,45)-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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bm©300 33. 60300096 9ds 32 UPLC-PDA- MS J6mds@masds M/Z (M-H).

bogmog@mqgds 33 [M-H] - m/z 337.06 3odlo6gds JOmds@matosds®g 89353980L Mmoo 5.101
Do, 00560930l dodlodmdoo 310.6 63. Fowgdwo 99900l BgxIMGOOm, 1939 bogMgdOL
dobgdol ool  (https://metlin.scripps.edu) dgbodsdobo  bogzmogMmgds 33  FgqLodsdgds
399956modmobol 95535 (3-p-coumaroylquinic acid), MF: CisHisOs MW: 338.31g/dmo,
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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Lm©s00 34. 60300090905 33 UPLC-PDA- MS J6m0s@ma™eds M/Z (M-H).
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bogmogemqgds 34;35 [M-H] - m/z 353.04 s 353.01 30dlo6gds JOmds@myMsdaty 99353980
Omom 4.316(0 ©s 5.454 fjo, dmsbmddol doduodmdoo 324.960 s 324.2608. dowmgdmwo
99092900L  Jgx9gMgo0m, 51939 bogmmMgdol  Tslgdol dsbolL  (https://metlin.scripps.edu)

d9L53530LOE 6030009M9ds 34 Tggbodsdgds Bgmdarmmmaqbol 3go35L (Neochlorogenic acid),
MF: CisHisOs  MW:  354.31p/0m¢oo, IUPAC Name: (1R,3R,4S,5R)-3-[(E)-3-(3,4-
dihydroxyphenyl)prop-2-enoyljoxy-1,4,5 trihydroxycyclohexane-1-carboxylic acid, bmm
60300096905 35 Jerm®Mmgbols 355350 (Chlorogenic Acid), MF: CisHisOo MW: 354.319%/dmqro,
IUPAC Name: (1S,3R,4R,5R)-3-[(E)-3-(3,4-dihydroxyphenyl)prop-2-enoyl]oxy-1,4,5-trihydroxy

cyclohexane-1-carboxylic acid.
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bm©s00 35. 6030009M9ds 34;35 UPLC-PDA- MS 6Hm3o@ma®msds M/Z (M-H).

bogmogmagds 36 [M-H] - m/z 227.00 godlotqgds JOmds@masds®y 89393900L coMmoo 5.321
fo, sbmddol dsdloddoo 282.3 63. FoEgdmwo 899900l FaxgM9go0m, 1939 bogHmMgdOL
dsLgdols  dobolL  (https://metlin.scripps.edu) dgbodsdolo® BogzgmogMgds 20 Jggbodsdgds
M9L39MsGHOMl (Resveratrol), MF: CisHi1203 MW: 228.249/dmewo; IUPAC Name: 5-[(E)-2-(4-
hydroxyphenyl)ethenyl]benzene-1,3-diol.
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L5000 36. 60300090905 36 UPLC-PDA- MS J6m3sGma®eds M/Z (M-H).

6030096905 37[M-H] - m/z 296.91 53ogLloMqds JOMms@Mmacmsds®g 99353900l Mmoo 6.081
Do, 05b0gdol dodlodmdoo 271.8 b3. Fowgdmwo 99wgaq00L dgx9M9gdom, sliggq bogMHmgdol
dsLgdols  dsBolL  (https://metlin.scripps.edu) dgbodsdolo@  BogzgmogMgds 37  Jggbodsdgds
39g4bemBog 359 955350 (Hexosyl-malic acid), MF: CioHi8010 MW: 296 3/3mero;

800000 Peak #8 - 3.482 - QDa 1: MS S...
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bm©H00 37. 603000960905 37 UPLC-PDA- MS J6m0s@ma®Meds M/Z (M-H).

bogmogemgds 38 [M-H] - m/z 335.18 3oglo®Mmwgds Jermds@myMsdaty 99393900L codmoo 10.994
fo, sbmddol dsdloddoo 311.2 63. FoEgdmwo 899900l dgxgMgdom, sg3g bogHmgdol
dobgdol ool  (https://metlin.scripps.edu) dglodsdobs  bogzm0gMmgds 38  Fgglisdsdgds
3989gmoe» d030dol 955356 0bmIgho ( isomeric caffeoylshikimic acids ), MF: CicHisOs MW:
336.299/dme00;IUPACName:(3R,4R,5R)-5-[(E)-3-(3,4-dihydroxyphenyl) prop-2-enoyl]oxy-3,4-
dihydroxycyclohexene-1-carboxylic acid
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b©500 38. 60309M9ds 38 UPLC-PDA- MS d6Hm0s@my®sds M/Z (M-H).

bogm0g6mqds 39 [M-H] - m/z 340.98 3odlo®qgds JOmds@ma®meds®g 89353900L Mmoo 5.606
Do, sbmgdol doduodmdoo 282.3 63. Fowgdwo 99wgaq00L dgxgM9gdom, sligzg bsgMHmgdol
dsLgdols dobob (https://metlin.scripps.edu) dgbodsdolo bogmogMgds 39 Jgglodsdqds yogol
955356 39JbmBoo (Caffeic acid hexoside), MF: CisHisOo MW: 342.30 ¢/dmero; IUPAC

Name: 3,4,5-trihydroxy-6-(hydroxymethyl)oxan-2-yl]( £)-3-(3,4-dihydroxyphenyl)prop-2-
enoate .
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L300 39. 60300096 9ds 39 UPLC-PDA- MS J6mds@ma@sds M/Z (M-H).

bogmogemagds 40 [M-H] - m/z 180.82 godlo®qgds JOmds@ma®meds®g 89353900L Mmoo 9.040
P, 00560gdol doduodmdoo 212.5 63. Fowgdmwo 899900l dgxgM9gd0m, sliggg bogHmgdol
dsLgd0ol dsbob (https://metlin.scripps.edu) dgLodsdobo 60300096 gds 40 9gLod539ds 3gJumby
sen3m3menl (Hexose sugar alcohol), MF: CsH14Os MW: 180.029/0m¢00;

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

360.9382.1 461.2

315.67
514.31

‘\\ 1l H\ “"\ HH‘\ \‘\ | M\ \NHH“MH

Apex

ik \m}\h ”

Lm©s00 40. 603000960905 40 UPLC-PDA- MS J6m0s@ma®™eds M/Z (M-H).
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bogmog@qgds 41 [M-H] - m/z 366.97 3odlo®gds JOmds@ma®meds®g 89353900L Mmoo 3.414
Do, 05bmgdol dodlodmdoom 324.9 63. Fowgdwo 899900l GgxIMGO0m, 1939 BogPmgdOL
dsLgdols  doBolL  (https://metlin.scripps.edu) dgbodsdolo  BogzgmogMgds 41  Jggbodsdgds
396OM0d3060L T5035L (4-Feruloylquinic Acid), MF: Ci7H2009 MW: 368.3 2/0mo; (3R,5R)-
1,3,5-trihydroxy-4-[(E)-3-(4-hydroxy-3-methoxyphenyl)prop-2-enoyl]oxycyclohexane-1-

carboxylic acid

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

366.97
109.11
TIN 37@432-70 1175.38
Hmh““h il i
Apex

bm@omo 41. 6030009905 41 UPLC-PDA- MS d®mds@&ma®sds M/Z (M-H).

bogmogtmqgds 42;43 [M-H] - m/z 655.49 s 655.34 (300.70) 30JLoM©qds JOMTsEHMaMsds®y
393939006 Mmoo 7.133 s 7.439 {jo, dmsbomngdol 8sjlodwmdoor 324.2 63. domgdIro
09092900L  dgx9gMgo0m, 51939 bogmmMgdol  Tslgdol dsbolL  (https://metlin.scripps.edu)

d9Lsd5F0LOE  b0gmOgMgds 42 o 43 TggLodsdgds  399850MmoE  (BHIGHMSEIGHIGHOW)
©039Jdbmbool  0bmdgl  (Coumaroyl(tetraacetil)-dihexsoside isomer), MF: CxHssO17
MW: 656 3/dmo.

16000.0-

{135 Peak1 - Qba 1 l\gSSE(::\g 1: QDa Negative 18000.0 7.439 Peak 2 - QDa 1: MS Scan 1: QDa Negative
14000.0- 14000.0 o ’ 655.34
654.75 16000.0
12000.0 12000.0]
14000.07
10000.0 g
2z o 10000.0 12000.0
2 8000.0] 2 so000] 2 100000,
= g 5]
6000.0- £ s000.0 £ 8000.07
] 6000.07
#0000 4000.0-|
2000.0] 4000.07
. 200004 2000.07 ‘ h
0'07‘ N A A A O A i bBL 0.0~ O_O,JL#M@M'MMM |“I|“Il|ﬂ \‘\ N
65 700 750 800 850 9.00 200.00 400.00 600.00 800.00 1000.0C | 200.00 400.00 600.00 800.00 1000.00
Minutes mz 3.00 a0 2
Peak #20 - 6.896 - QDa 1: MS ... | F'peak #21 - 7.131 - QDa 1: MS ...
PIL1.3 3286
239.9 2125,
420.1 471.2 443.1
654.59 654.98
300.83 102
’ 55.81
| wabt Lall s
Apex Apex

G300 42. 60300096M9ds 42;43 UPLC-PDA- MS J6m3s@ma®eds M/Z (M-H).
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bogmogeagds 44 [M-H] - m/z 651.22, 3oglo®mgds JOmds@my®sdsbg 89353900l Mmoo 6.466
Do, sbmgdol doduodmdoom 325,5 6. Fowgdwo 899900l dgxIM900m, 1939 BogPmgdOL
dsLgdols  doBolL  (https://metlin.scripps.edu) dgbodsdolo  BogmogMgds 44  Jggbodsdgds
3390339306-3-0-(539BH0ow) MmEHobmboo (Quercetin-3-O-(acetyl) rutinoside), MF: CaoH34017
MW: 652 3/dmo;

18000.0

Peak #12 - 6.457 - QDa 18: MS ...

325.5
494.2

651.24
650.53

16000.0]

52.12

613.69

Leatiy \\\. Lu J“w" \M\ b ull iy
Apex

" 400 600 800 10000
Minutes

bm@omo 44. 603000960905 44 UPLC-PDA- MS d®mds@ma®sds M/Z (M-H).

bogmogmagds 45 [M-H] - m/z 505.1, 3oglo®gds JOmds@masds®g 993539006 Omoo 5.723
P, 9005bmgddols dosgdlodmBoom 254.6 s 352.2 63. o®gdIcro F99agd0lL TgxgMgdom, S1939
Bogmomgdol  sligdols dsBol  (https://metlin.scripps.edu) Jglsdsdobs  bogmoghgds 45

d99L50509%5  339039306-3-0-539BH0  3gJumboo  (Quercetin-3-O-(acetyl)-hexoside),
MF: Cy3H2»013 MW: 506 3/8q0;

50000.0

Peak #20 - 5.689 - QDa 18: MS ...

40000.0-

54.6 3522

30000.04

ity

504.96

Intens

20000.04

10000.04 432.95

0.0+ bl ol
T — T Apex

" 500 600  7.00 8.00
Minutes

G000 45. 60300090 9ds 45 UPLC-PDA- MS J6mds@masds M/Z (M-H).

bogmoghgds 46;47 [M-H] - m/z 613.08 s 613.39 (300.70) godbo®gds JOmds@ma®medsty
39393900L OMOom 5.737 5 5.942 (o, dnsbmnddol dogdlodmdoo 268.1 s 267.5 63. Fowgdwo
99092900L  Jgxgmgdom, 51939 bogmmgdol  Fslgdol dsbolL  (https:/metlin.scripps.edu)
d9LsdsToLOE  BogmogMgds 46 s 47  Fggbodsdgds  3995OH™Mo  (BHH0S39GHIGHOW)
©0039JbmBool 0BMIgeL (Coumaroyl(triacetil)-dihexsoside isomer), MF: C27H24016 MW: 614

&/0mo.

39


https://metlin.scripps.edu/
https://pubchem.ncbi.nlm.nih.gov/#query=C7H6O5
https://metlin.scripps.edu/
https://pubchem.ncbi.nlm.nih.gov/#query=C7H6O5
https://metlin.scripps.edu/
https://pubchem.ncbi.nlm.nih.gov/#query=C14H12O3

5737 Peak3 - QDa % thOSé:an 1: QDa Negativ 5.042 Peak 4 - QDa L: MS Scan 1: QDa Negative
100000.0] 13. 612.70
80000.0- 40000.04
80000.0 613,39
, 800000] © 30000.0
2 ~ o >
2 s 9 2 60000.0] z
2 8o c o
£ 40000.0 D2 2 £ 20000.0
£ 2 X
S 40000.01 =
6 g
20000.0- 3
20000.01 10000.0|
W30 0 56 o o. . e Lo ’ L TEo— 0.0t 1ot il m“lmlw |‘wLw\U\m. sl
500 550 600 650  7.00 200.00 400.00 600.00 800.00 1000.0C 200.00 400.00 600.00 800.00 1000.0C
Minutes mz mz
Peak #21 - 5.956 - QDa 18: MS ...y [peak #22 - 6.176 - QDa 18: MS ...
268.1
\x 267.5 4699
. 612.76
1 m\mw‘\ whialll HH\ il l\‘ WNHVNHH b bl
Apex Apex

LG50 46. 503009M9ds 46;47 UPLC-PDA- MS 46m3s@my®sds M/Z (M-H).

bogmog®magds 48 [M-H] - m/z 559.00 godlo®mgds JOmds@masds®g 89393900l oMmoo 4.261
fo, 096mgdol doduodydoo 310.0 6. Jowgdmwo 99900l BgxJMGo0m, 1939 bogMmgdoL
dsLgdols  dobolL  (https://metlin.scripps.edu) dgbodsdolo  BogzgmogMgds 48  Tggbodsdgds

RIOMMO-(5393H0) 39JumbBoo 0BmIgemo (feruloil-(acetyl)-hexose-hexoside isomer),
MF: C2:H3015 MW: 560 3/dmqo;

4.261 Peak 1 - QDa 1: MS Scan 1. QDa Negative -
1800001 . 550.00 Peak #14 - 4210 - QDa L: MS ...
hid 43
16000.0 4 25000.0
14000.0 'ﬂ 310.0
12000.07 ‘ N 20000.01
2 hi > 164.92
@ 10000.0 £
5 S 15000.0
£ 8000.0 € 558.85
6000.0 10000.0 300.71
336.72
4000.0
2000.01 5000.0 l l
Mn N I I 0 R R T YO YR
0.0*‘ ——— * ——— 0.0 I ‘\I‘\‘L\J.\hm‘\ i h\ by \.whuh\m iy MH\“\\M“\ o B AHpeX ‘
2.00 4.00 6.00 8.00 200.00 400.00 600.00 800.00 1000.0C
Minutes mz

Lm0 47. 60300090905 48 UPLC-PDA- MS J6m0s@ma®Meds M/Z (M-H).

6030096905 49 [M-H] - m/z 162.96 3006905 JOm3s@Mma6s35Bg 89353900L cobmoo 3.587
fo, sbmddol dsdloddoom 316.8 63. Jowgdmwo 99wgaq00L dgx gMgdom, slig3g bsgMmgdoL
dsLgdol  dobolL  (https://metlin.scripps.edu) dgbodsdolo  bogmogMgds 49  Fggbodsdgds
3396339306-3-0-(539@ow)39dumboo (Quercetin-(acetyl)-hexoside isomer), MF: CysH»On13
MW: 506 3/dmo;
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Peak #9 - 3.587 - QDa 18: MS ...

162.96

=

3
').’1_/!'\ _ ’)/IE'I'\/I
3.992 - 289.00

5.133 - 433.03

4.653 - 463.02

337.00

! Apex

300 400 500 600 7.00 800
Minutes

b©H50m0 48. 603m0gMgds 49 UPLC-PDA- MS Jemds@myMsds M/Z (M-H).

bogmog®mqgds 50 [M-H] - m/z 366.97 3odlo®mgds JOmds@ma®moeds®g 89353900L mmoo 3.414
Do, 00560930l dodlodmdoo 324.9 63. Fowgdmwo 899900l FgxgMgd0m, slig3g bogMHmgdoL
dobgdol  dsbolL  (https://metlin.scripps.edu) dgbodsdobo  bogzmogMmgds 50 Fgglisdsdgds
39O mo-Jo90bol 35539L (feruloil-quinic acid), MF: Ci7H2009 MW: 367.1 2/0mo;

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

6.1
324.9

366.97
109.11
37.17 086843570 1175.38
i uﬂ}n Lt b

Apex

9500 49. bogmogmgds 50 UPLC-PDA- MS Jemds@myMsds M/Z (M-H).
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3HM0wo 4. ¢ygdewol g9bme©Ho BogMmgdol UPLC-MS dsbsliosmgdergdo ombols LC-ESI MS
negative s positive 56serobobols

Bogom- baghoo RT (min) [Bme0g3meol | m/z (M- | @6spdgh | UV max.

05 BRGNS H+) &o (nm

19 |35¢9dobo 5.348 C1sH14Oe, 288.97 281.7

20 [9303539dobo 6.278 Ci5H1406, 288.85 281.7

21 |339M39&0bo 9.715 CisH1007 300.84 266.3

22 |60g3mogmgds 21 10.094 C15H1007 300.84 266.3

23 53039606 7-gcm)300H0©0 10.268 C21H20010 430.92 266.3

4 096%o 39Jbmog4{  10.801 CoHoOmo 431.02 266.3
394bembowo

25 [L0OINOHT- >-869 CuHnOn | 447.10 2623
dE3MboEo

26 (3396039306 3-(596mBoo 6.036 C21H200mn 446.91 3199

97 Gmoobo  (339039306-3-  7.731 CorHsOne 608.94 254.6;
EGH0bmB0o©O) 351.6

28 (38996000630 7916 CoHnOn | 46297 2546,
310993mD0©O 352.2

29 (800600030 > CuHisOn | 43290 234
565006mboO

30 300600630 5457 CoHisOn | 433.01 352.2
JlowmbBoo

31 [36Om305600006 Bl 11.004 C30H26012 576.85 278

32 [36Hm30sboob C1 10.732 CssHssO1s 864.81 276.3

33 [39995MMm0wd«0bols d5535 5.101 Ci6H1sOs 337.06 310.6

34 |bgmgdarm®Mmagbols 35035 4316 Ci6H1809 353.04 324.9

35  |Jem®mygbols 3535L 5.454 CisH1809 353.01 324.2

227.24 (-) 282.3

36 |[M9L39MdGHOMEO C14H120 229.09 (4)

37 139dumbo-350¢n05035 6.081 CioHi18010 296.91 282.3

g [37BINOC dodobmMo 4.634 CuH1s010 334.98 268.7
0553990

39 30233900l 059535l 5.606 CusH1s0s 340.98 311.2
39JbmBoo

40 [39dbmBs Todmob L3oMEO 9.040 CeH1406 180.82 2125

41 | 396wmodobol 9535 3.414 C17H2009 366.97 324.9

42 3999500 (GgBHeos3ggdHow  6.896 CoolsOm 655.16 324.2
)-00394bembool 0BMmIgMo

43 BOPOO0(BIOOMEI00E 7439 CwHsOv | 65526 | 300.7 324.2
)-000393LeMbool 0bmdgeo

44 [33006IO00-3-O-lgg00w)) 6466 CoHuOn | 651.22 325.5
GHobmBoo

45 330069005-3-0-(>ga00w)- 6466 C2H2013 505.05 332.2
394bmBoo
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46 39995000 (BHO0539GHOW)- 5.608 ColInOre 613.01 268.1
©0039Jbmbool 0bBmIg o
47 39905600 (BHEM05:39BH0W)- 6.103 CorHaOne 613.04 267.5
0039Jbmbool 0Bmdghmo
R9OMEXMOE-(539G0W)- 4.261 310.0
48 39dbmbs-39Jumbo C24H3015 558.79
0bMIgmH0
49  |p-3199560L 05539 3.587 CoHsO3 164.16 316.8
50 g;;bz?@moqy— Jobsdoboly  3.414 CoHaOo 366.97 324.9

4 Bygdeol Bmaogmomo xo0dobs s Lobgmdol Bogmgols §3gbol 3s@ombgdol 33eggzs
3063 OHIwo ©IGIIOMGOL 338myggbgdoc

AY9g9ol bsgmazols 3960l 35000mbol 330935 Bo@oM©s JOHMToEMYMORB0ME0 FJ0MOOm,
3060 EH™IgEHOwo ©91BIJHMO0m. 0BMIOSEwo &Hmddm (Isocratic HPLC pump -Waters
1515), ©9B9gddméo (Waters 432 -Conductivity), JOm3sGHma®ogomwo  139@EolC-
PakCationMD, gc0ab@o3 mM HNO3/0.1 mM EDTA, 9099630l 3593o69demds1250 + 50 pS,
LodoBm  gMdbmdgwmds 2000 pS, 0bGgaMsG™eMol  d3OAbMdgemds  0.01uS, Lgg@ol
A99396M0@MMs  35°C,  3memo®mds-negative.  0659d3H00M9d50©g  Losbowobm  bodwmdgdo
009490m©s 1:1 3bsxsOm@Md0m 96%-0560 gomowol L3odEom 399dE0bol sbsegdsc,
395&®0xM060900L d999y 6031AL 1:10 sbsBIOOMBOM 9ds?gdmMm©s ©IOMbOBOMYOEO
Dgoo  (g96%Bs3900L godBmemo F=20) s oxzowm@H®mgdmos 0,459360 Bmdolb gow@mdo.
90090o  3m33mb9gb3HJdol  0YbEH0RB035300LIMZ0L S  BogMYOIOL  MroMm©YbmdMO30
099339 ™d0L LIS (53900 b539E0dMOHM  IMHYIO0)  Podmygbgdymo  odbs
UGH9bIMGHYd0: WoM0MAol 30oEOHMJLoEOL dmbm3o®s@o (Li), Bs@®omdol Jurm®owo
(Na*), 59mbowdols Jorm®oo INH4*), 30c0099dol Jermdoo (K+), dsgbomdols 3oodsdo (Mg?),
35309930l BoGMoB0 BHYBHMe30MsBo(Ca?), LEHMMB3E0MToL Bo@®s®o GHYBHM30MsGH0
(Sr*), 35609930 Jerm®oo odoMs@o(Ba?) (FisherScientific), EDTA (Serva).

000930l 1535¢0dMM IOEOOL BMOIMws Y = 3.55e+005 X - 7.26e+003
6530l 1o35e0dGMM 3MIEOL BMOIMEs Y = 1.44e+005 X + 9.50e+004
59mb0m3ob Bs3oEr0dMH™ dM MOl BMMIMws Y = 1.65e+005 X + 1.21e+005
390)dob 1o35¢0dMM MOl BMGOIMws Y = 7.79e+004 X + 6.01e+004
35260m30b Bs3oEr0dMM Aol BMMOIMws Y = 2.97e+005 X + 2.76e+005

39309990l O35 0dMIM IMOEOL BMEOIMs Y = 1.28e+005 X + 2.28e+005
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13.00]
12.00-]

11.00

M-85
N A1

10.005
.00
8.004 5
g 7.004 §
&.00-]
5.007
.00 @ g
3.00 E

2.00

1.00-

0.00-]

656.50. 0bgGmoemE 6030m0gMHgdsMs LEHIBPIOGHMWO JOHMBsBHMaGmsds s L3gdGHMOL
dsboliosmgdegdo

50.001 0
1 I
40.001 I
30.001 E‘
1 n
Q] 3 i g
20.001 o [H © 3
] § Nl 5 %
10.00- g l\l_. g 5
) i © o
0.00- e e L, T
L e o e B I L B B R
3.00 4.00 5.00 6.00 7.00 8.00 900 1000  11.

Minutes

b0 50 . BYygderol §3960l 35000mbgdol EsTsbslinsmgdgEo JOHMBoEMYGMSTS

AY9g9ol §3960L 353H0mbgdol JOMIsEHMAMIR0wo sbsliosmgds sbMogro: 9

608180b slobgEgds 50mbomdo | 3semovydo dopbombdo | 39emzondo
3oBoRbmmols dgOHsbero 0,684+0.020 | 107,703+4.092 | 3,492+0.132 | 8,256+0.280
5boE30bMMs 0,949+0.030 | 32,12+1.284 0,67+0.227 | 1,422+0.051
9065095 13,046+0.391 0,108+0.004
53560 3560lRIOO 1,209+0.041 | 155,11+4.963 | 3,433+0.123 | 4,305+0.172
Homgwo 396H0.byem 2,859+0.102 | 136,537+4.6422 | 4,308+0.163 | 7,886+0.252
55960 by 0,221+0.008 | 36,939+1.329 | 0,874+0.034 | 1,313+0.044

JO®A5GHMPM5d90D9g Ly 30609 4 JOMOMOIPO 35M0MbBO BoJLoMEPYd:5dmbomdo, Jsero)do,
3596030 s 35¢3030. BHYgdeol Boddgddo EMT0bsBEHO 3oEr0wmdol 3o00mbgdo..

44




0530 5. ($Yg9gol 3MM3ol erodowMo dmbgdol boghamgdo

AY9g9ol 31M30L 356MdMb53900L G99 mdOL 330935 - obbMME309E©s s0G-Lombmeo
JOmIs@myMonol (TRACE™ 1310 Gas Chromatograph - Thermo Scientific) Lodwoggdoo.
JOMA5GHMPM553060905 J0dE0bIMOGMOs JOMISGHMAMIROM 3530t b3gAHbg - SGE
BPX5 Capillary GC Column 30 8 boa®dob, 0,25 39 ©osdg@®ol s 0,25 930 vd6ms30 3sBob
65§o3900L Bmdom. MIMsg BoBL Homdmowygbs 5% Phenyl Polysilphenylene-siloxane.

AY9gool 39960 30L5396 3bodols dolowgds s0gdMeo 0dbs 50 aMsdo 3590y goddMowo
Dobolfot o@gbowo 3MM3900, OHMIGoE OJMEIs3gs Bosh-ol go®dol Loxgdzsgdo o

9 mo3bs 3©dog [mbsdg doyzsbow gom Mol Jomsedo. 353930 60dmBmsb ghmo
399m36s 70 °C (1 bo) s LogJuEBH®od30Mm© FMMegLYdMEo 0dbs LeadbergEol s3sGoEHdo 48

L5500l 356353 Md5T0. 9JuEO 305 8080bIMIMdPS 39Jlsboom 3bodmzs60 s 303963 MMO
Bsgmmgdol LEme mEowgdsdY. Jogdmero sls 2od6ms LETOMD JsMosdo 70°C -bg
90303 [{b599. ©5y0b©s, O™ W030©Jd0 950096l dsliols 40-45%-.

3b0dol 50M-LoMbMMO JOHMISEBHMAMIROMIOOLIMZOL 59930 9dIE0s TS0 JIIMHOBOZIF0,
obm3z0Ls3 obobo 99dsbo3Mmo J0bs6r193900Ls90 Qols)dgbo Fobslifs® googzowE®s.
390003™3 ©5:396GM0RMY0MS s LMgMHBIBEHIBEL ©ogds@s 0.5 A 2 bm®Mdswrmemo KOH-ob
96% UL3oGm@E blboso (Igbodergdgaros gmobmerol 6 8gmobmeol asdmyqbgds). 8909y,
©5995@> 10 9w 39dusbo (Log®om BmEmds 11,5 ). dmMg3s obbmM0gm©s LW
2oblbsdg (3060dmd 30 §odol obTogermdsdo) s I3IBGHMOBWocms 10 Fmomol
296353c0mdsdo 1000 36/for-by.

603m80b D9 BMSJ30006 1 93 bs3z3eg30 60dMAol 0bsgdE0M9ds bmd 09w dm©s SGE
Analytical Science go®dob 1.0 93¢ 8036)33G0E0L 9d39Mmd0m. JOMTSEMYMIR0MIOOLSL
0md6og BBl FoMdmoabl 3geowmdo, GMIol ImdMomdol bobdstg dgoaqbl 0,700
d/fmomdo. 0b:9dEH™OM0L 3H9d3gMed o Mggodo 250°C-0s, bmerm, bggEdo dgloygzsbo
603m80b 39e0mdols 65350030 oYMBS bmMEogwgdm©s 1/100 sbsxgsmmdoom.

JO35GMYMHOR0MYdS 256bMM 30900 3gd396M9GH IO 3M5©09bEH0m 1sd 9B o35. 396IM,
JOMA5GHMaM55306935 0§g9gds 140°C -Bg, ®MmIgero dodobstgmdos 4 ool 4ob3sg3wmdsdo.
9969 933Dy H99396sGHcs  20°C/Hmomdo  LobdsGom 0BOEIdmEs 220°C-8g ©@d
3039 9dMs 16 fyomo. dgLsdy 9Bedbg 3H9d39csders 7°C/Hmomdo Lobdseroo 0bBMEIdMES
300°C-0g s 3M39e90Ms 50b0dbme &9d396M0@MsBg 7 9ol gob853¢mdsdo.

JOMAsGHMPM93060900L OO MM 9500396 42,43 fuob. 39MBdMBIH53900L
Gom©gbmdM030 899339 mds 0bdBOZMNds 30301 BIOMMOOL dJobgwzom 3MMm3963gddo
0,01%-0b LoBYLEGHOm.
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F.oaz

1
H —
12 467 H L;l_ 21 _£2006 24 233 25 367
— PLS e - —

16.52. 0300900l dgmo giEHIMHJIOL SOM-LOoMBNOHO JOMAsEHMYMSDs

JOMA5GHMaMox3060930L  d9d39mdom  Jogdmeo  3m33mbgb3gool  0©9bEH0x303530d
39bbmM30ges  3bmdowo  Jgggbocrmdol  dJmbg  603wdol,olgzg  bmyogdHmo
UEHObIOGHMEO B39Ol 459MmYygbgdom S WOEHIMIEGIO dMbs(39990056 FgEsMgdom.
53065 BYygdewol Bgmdo 356HdMbTx53900L 1393080329O0 FgEIboMds. sbsEPOBOL
39093990 3myg3560005 JOHMA5EHMYM5T5bY (bv6.52).

JOMA5GHMPM9730ds 33009359 06, MHMI BHYgdol 3MMH30s6 Jorgdmwo bgmo
3903393L (39993907 (30835535, 3960dm C 16 -35¢doE0bols 85539, C 17-39335©09356 35939,
C 18- @obmgbols 3535 (C18:2n6c) (30L-w0obmeol 05535 (MTgR9-6), ™Megobols Bso3o
(C18:1n9c¢), 95060 35535 (C18:1n9t), LEgoeobol go35 (C18:0) (sb. Ne10).

3b®owo Ne10. 356090bd5535000 3m33mbgb@emo 9985090 mds

3030 | 3m33mbgbEol slisbgargds 393939006 O™ (fo) | FoGronmdo %
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  Lobom  Fgodegds 009358, GMI  FYygdwwol 3306 Bomgdmwo  bBgomob
0905003960md5d0 C18 35MdMbI:53900 ©MI0bsbEH05, Fomo 898339emds 3bodol LsgMHmm
9993390 mdol 92,685%-1 F950090L. 39M0M© ©MI0bIBE)  39MDMBTHo35L  Fodmowy9bgb
megobol 35535 (C18:1n9c) 61,488%-1 99933900™dO.
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AY99ol 6sgmxzol 3503353900l 3GMEMIGgd3o domEmMOMmOE S5JB0Mo BsgMmgdol
(33%0¢090900L JOMBoGHMYMIR0MEo Tgliffsgans

Y990l boymazo 35¢05399 3905000 boeos 530L0 b5Bo LEGHMMIEGHOOL 4odm. gl 30 Imombmal
9mbogol 5¢gdol d98™ad dgbobgolo o 359349053905l (3H9B39MoEWIMMEO 3060MdJdOL
3MbGHOMEom. M3 byl dgmhgml 3Hygdwols 25s3w9dsg9d0l d90amad dob dmbdo®mgdsls
dgwo Herol 256853™d530. 39Ygdswo d0MmEMyoEMs® 5dGH0Meo bsgmmgdol dswswo
3993390 ™d00 boliosmgds s Jguodsdols®, om0 sbEH0MJLoIBEGHMEMO 5dE03mdOo
399066 9g35. 25059853905 s 30MYJ300L T9bsb35 FMOMBMZL M3 MO 30MHMdJOOL
53350, ®omsE JogdB0doEMEms 0gbgds 89bs®hMbadmEo by gmwol bsGolbo.

Y990l bogmxzdo 060305 )MHo bogmmgdol 0qbEH0g33035300L 99aMa LsobEHgMglicm
0ym 0¥) MmO bads 3500 Q5sbsfowgds Boymaol Lbgsolibgs bofjoerdo- 3560,
000, 3960, 5939 GO (33053900 308E0BIMYMBL BogmBOL 253 dsg900L M.

AY9g9ol bogmao }

(.
@OOGOEIHO / / \

OB
¥ 36OH™dS 50°C
2450mfbgbo
©3NdLMAdS J / \
5535 gds
kil 253mB5§Bgbo fi3gbo
rd ™ .
™b396G®0MmYds
202 b6 335 3060°0 J
m30mbsgbo 3960 l ¥ 30b39bBH®o@0
3bodol bagdgEo; (4m650)
J A5dmbs x990

Bogme®o || LB30OGIO EIVOO

J 1 l

QOGBS QOxLMYdS

L3060 67%

U905 2. BYggderol Bogmxzol gssdmdsggds

AYgdgol bsgm@yol g9059853905. LosbsobBm© dmfimgdywo 60dMol bogdomm sl
09500396005 20 32, bLysg bagmazo - 19,7 33 (LogOomm dsliols 98.5%), gmommero s ymbfo - 0,3
39 (LogMM oo 1.5%) Ho®dmoygbs.
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AY9g9ol bsgmaol doMmEMmA0® 5JE03M0L gobloBMgMagl dowswo sbE0MmJLoIBEHMMO
3bEMEosbgdo, S  gwsgzmbgdo.  BHygdwol  bogmgdo
390056500935 5M5096505M05. BGbMEMEO BogMHgd0 FoLowo 3Mb39bGHOSE300mss bogmaols
39600 (14752.1509/3), LS0obs3 doMomoo bsflowo  3s¢gdobgdo (11889.020/33) o
bBH™M30569005  (30MbGHM(30569000). bogmxzol xggbmwyo BogOmgdol {gserdo blbswo

5396M0 3560dMbT53900 oo

53m©®dg00L BoFoMdol godm {i39bdo ggbmermemo bsgHmgdol 70%-0g 4os©ob, dbyoglo
YO0 B3 b59MH9dMb F0Tsr10790530(5.

AYgool bogmgxzols s dobash dowgdmwo 3MMIEHIooL domsdEoemo bosgmomgdo
96003690356 (33c009390L 9603000l Boymazol mgmdmeo 3853980l EOMU. 3EOdOL
9dBogdoLLl oo 99339 ™ds  10-x96 93060905, X930 30 5-x90 ©> IYGHXIM
930M9ds. Bofformd@og sdol dobYHBo ©Ts3H3IOMIJOL (Fodo®0o; aerwy3mbs s Lbgs)
39909969059, 5659 oMM BYYo3wgbs LFMMYE Fomswo &gddgMo@rIMss

gb®owo 11. Gygdwol bsgmxzols @y dobysb Fowgdmwo 36H:Mm©dEgdol domsd@owmemo
Bogmomgdo

60dmdo m9baemg80 Bam53mbm0 | 69305698 |¢ng03m56¢) 3509706960 |AA 0.1 mM
00.0.  gsssbg.0900 0 mposbgdo  Ja/1003 DPPH  50%
03/100s Fa/100s 3s/100s 88/100s 0630800985
doosbo 10804.99+324.14 [384.05+11.52 | 656.20+26.24 | 210.37+7.99 | 8930.80+267.92 9.56+0.28
Bogmazo
otelolugutele] 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+59.86| 608.61+20.69 |11889.02+428.00 4.71+0.160
absfibgbo 7766.38+295.12 |307.63+11.07 | 784.10+26.65 | 235.27+7.05 | 6770.34+257.27 9.50+0.361
xq00 2108.82+73.8087 | 43.25+1.64 | 117.48+3.75 | 42.02+1.34 |1502.63+60.1052 11.99+0.35
0w 1410.25+50.769 | 24.40+0.73 18.01+0.54 | 13.20+0.46 | 473.49+17.04 18.68+0.67
goeom 16335.62+620.75 [490.45+15.69 | 2326.87+81.44| 435.46+16.54 |12242.90+428.50 2.12+0.08
03960 7313.08+277.89 | 264.829.53 | 481.18+17.32| 162.96+4.88 | 6215.60+223.76 30.56+0.97
Lofgdgero 11392.49+387.34 {233.25+8.397 | 726.06+23.23 | 239.46+8.62 | 8762.35+297.91 4.56+0.173
AYws3o 5496.02+£175.87 | 182.01+6.55| 371.62+11.14 | 126.82+4.56 | 4896.89+176.28 6.90+0.276

£:3960L domgds. Gygdarob (3960 800wgds 3030 sfbgboom 96 desbIoMgdol 90gy. 356G
38508 Bogmxal 30wEYdy 3NN (3MId 3IFWIWo ©BsEE®O) ©d Fydamd
5913053900 sl o3(bobgm. FoEgdmo doby JO3BOWEGHOJM. FgmMg 356MH056E0
Bogmazols demsbdomgdss 33939 mOomJerom 6 330609 Mom©bmdom [gsmab assbgwgdoom.
3bgo AsLol oym3bgdom s i3gbol 4s6dM93900L F9dwgy dolo Imagowgdom. {3960l
399mbo35w0 3030 sfbgboL EOML Jgoa9gbos 60 — 62,5 %, dowgdmw (39600 (gyswrdo
blboo bogmmgdo - Brix oym 7,9 - 8,1 % ((9du&®odGero bsgbogdo 7,3 — 7,35 %), oGeOmewo
0503056mds 5,21 — 5,24 %. 56¢™30s69d0L d99339cmds 140 - 145 dp/en. desbdoMgdom
3009090 3960 259mbogscro dgo96cs 60 — 62,5 %, domgde 39630 figserdo blbswo
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Boghomgdo - Brix ogm 7,9 — 8,1 % ((9dudH®og@ o bsgbmgdo 7,3 — 7,35 %), GHo@ewo
0553056Mmds 5,21 — 5,24 %. 56GHmM3056900L 999(3390mds 140 - 145 dy/a. {)3960L 4963390
Bsfowo MHd0wmdos (3030 sfibgbolisl 30 %, des6oMmgdolsL 33 %). s65MRgbol Labom GRYdS
399635 (15-17%) s 39560 ®dowmdom (3-5%-9)).

£3960L 306396EHM9G0L Ho®Bmgds - §3960 ©o3mb3gbEHMOMGdME 04bs 353990l 3oMmdYdT0
(40 — 45 °C #9939653v65DY). 3mb3EabEGH®MsGHOL Foedmgds {3960l ImEryemdsly 5830MmYdL 7

(Brix 55%) - 9 x96 (Brix 60%), 53 9609369m3bs 593060908 dqLsbsbo bgowgmarols
9 E3MmdLl. §3960L 3006396@GsGHT0 BodloToEMEsE MOl T9bsMPRMbYdwO SbEHME0DgdO
0903390 mds-1305 — 1685 3y/39,.

AY9g9ol 39600 (yoedo blbso boghomgdo 9.f). Brix ogm 10-11%-8¢9, s6¢™3Eosbgdols
99933390 mds 191,67 dp/en. (3960 259mggbgdwgar 0dbs, Gmym®is Gygdeol ,m30bm™ dslisgns,
d9L50530LOE TGO 0dbs 3MWEAHIOMWO BoRYHMO S 9dBH0Z9GMEM0, BOMIOYIEP
»03060380%, 56&M 3056900l 899339 mds 188,02 3y/e. 5¢03tm3mmMo Mmool 9909yo©
©3MM305 5,5,-6 %-09 9000l LB3oMEGHO0. IMYOIMWO Bsby QoBowE3MOL F9dgy
3905300969, (3532930l 3009330). osbsY6do- FHygdwol sMsgdo goowrols L3doGmEob
999339mds  55%-00095 (FgmM0  oogbom). BogsGoMgm  Lbgsslbgs  dgmmom
900900 3Ygoeols 56ogols 33e93s. 3934930L 3060HMdgddo Jomgdmewo 3MbigbGH®ms@o
0650Bmb6q0L Loliosdmzbm Loagdmzbm ™m30L9dgdL s 2sdm3z094gbgom HYgdol boHgdgerols
9 dB5700LsL MBOEMdOL F9do3L90MH.

AY9g9ols Bogmaol sfbgboll 890y smBgbowo s65(bgbo Fotrdmopqbls LogMHomm dsliols
Q9bemgdom 20%. dobo doMomso bafforo 3bod 8993390 (39 % (3bodo) 3G 3ss.

AY9g9eols 5M5gols S0M-oMbYMO JHMBsGHMYMIBOIEO 33¢0939.

AY9g9ol 3960l s Lbgzs 3OM©IYdoL L3OOEMWO VOO FoM0TsMMs L3MBEIbMEmO
LogYSMOL 20dmygbgdom (ssbermgdom 15-20 EY). 3960 Fogdme Fygderol
OLGOWIAL 330935 BoMGHMS s0O-LombmMo JOmds@ma®dogol (TRACE™ 1310 Gas
Chromatograph — Thermo Scientific) Lodogdom. JOMISEHMAMIROMOS 80dE0bIMJMdS
JOMI>GMYOM9R0 353050 bggBbg - SGE BPX5 Capillary GC Column 30 3 Log®do,
0,25 93 @05393®ol s 0,25 930 ©dMmsg0 Bobob bsfos3zgdol bmdoom. I3 BBl
Dom0mo960s 5% Phenyl Polysilphenylene-siloxane.

JOMA5GHMPM53060930L5L  ddEOg  FoBOL  FoMdmoabl  3gwowmdo, ™Aool  LoBJsMob
3650096305 89500930:1) 5 Hmoo 0,500 dew/fmmdo, 2) 2 oo 0,700 dev/fodo, 3) 2 fromo
1,000 8w/fmomdo, 4) 20,5 fooo 2,000 dev/fiymdo. Lozzengzo 60dmdol 0bggd@oMgds
bmO 309w ©gdm©s SGE Analytical Science 0630l 10 83¢» 8036:m336030L 99939™Md00m.
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06594 BH™M0bL 3983960 MEamwo 697000 Fomdmowaqbos 250°C-b, bmem, 1139Edo dglsygzsbo
60330L 39¢0dols 65350080 oYMBS bm®E09wgdm©s 1/300 1sbsgsHMdO.

JOMA5BHMPMx3009085  bMM 309w YdMEs  Hgd3gMeG O 3M5©09bEdo MmO  9@35¢.
3960m@© JOMIsGHMYM953009ds ©s30(ygom 28°C -9, HmIgoi 308obscgmds 8 ffmomol
396853 mdsdo. dgmég gBedbg 20 (°C/Hmmdo) LoBJsMrom 0BOYdm©s 280°C-dy o
JOMA5GHMPM05300908  gMdgwgdm©s 7 {mo.  Jmds@Gma®mexomgdol OO O™
3950093960 27,60 {mobs.

JOMA5GHMPM553060930L 399390000 YMBOo L30MEHIOOL YHIJGHOMYdS bIOMPS S~
0060D530I ©93HJJBH™ODY. ©IBIIAHMMOL 3H939M5EIEMS 9905 300°C -U, Hysedsols
dogfimgdms 35 dw/Ho., 390 300 dw/for., 5060900l gobwgzbs bm®mE0gEYdm©s
3gwordoom 30 d/for. ©9GHJGH™OOL bosdwdsm 97000 ©OYEMSToL Loboo dmEgdmos
bOo0 53-By.

m

I | 3-metyl
_Isoamyl 3-mety

isoButanol
' Isoamyl 2-metyl
] Propanol lLQ -
4 __Prop: _Ethilpcetay /Bulh?nﬂl /I.s.amylua-:me‘{:l-

]
L=
o i Peak 22
_Methanal isoButanal Tsoamyl 3-metyi ~_Peal

B®500Ne 53 ($9498eol sMogo GC JOrmdo@mysds

5-399&0b dm30wgdmEo; 0-3Yygdeobl )3960; 3- BHYgdwrol 3960l s MBdOEMdOL botrgzols

AY9g9ol 5Msyo 800930 0ym ©5dgbodg 9gmmEol gosdmygbgdom, Goms 3900
99056mols 999339 ™doBY  FoMMEMS  dobddo  3gg@obol  99339wmdol  393d0Mo0.
Bo0bGHYOHYLMS, MM 3960056 39dBH0boL FmEowgdsl 6 sdmofjzos Jowgdrw sMoydo
99005600l 99339 ™dol 993060905, 30M0Jom ol ®sdgbsdg dg@os (0.085%) 3069
AY9g9ol {3960l (0.053 %) s 3HYgdwolb §3960Ls s MHBOEMIOLSRD BoMgdE sGsydo
(0.053). 58 8085MmMX™ME9d00 3393900 2oLogMIggdgeos. FogMsd Lbgs 3md3mbybEgdols
399339 mds 36093690 m3bs 330600905 3OHM3bM®Oo 56 ©YEJJBH0M©Yds, 35806 MHMLLE

50



Lbgo 650389900 0.1 %-0gs. 3609369wMmz560 LbgsMdss dmobmerol 8993390 mdsdos 0.05%
5 0.9 5 1.9 % dgLsdsdobo ()396056L5 S B0 MB0S6T0. SLgm039 LYYMSM0S OBMTOEO
Do00mgdmgdol dgdmbggzsdos. 3993H0b dmogdmwo dslosb Jowgdmer sGsgdo ol
3654}H03MW@ 9655, 35d0b MLy BB3S 508MT8gddo x98MMO© MomJdol 2 %-bg Ag@os.

3b®0owo 12. 3ygg0eols 560H594ols oMo 3MA3mbgbEgdo

Ne | 3m03mbgbEol AYgdob smsgo | BHyYgdwrols £3960L | Bygderol  §ggbols

3LObYgds 39J3ob 50540 N (00EMmdOl
AmE0EwgdwYeo 56540

1 830)050)@0 0.085+0.002 0.053+0.001 0.053+0.002

2 95bMe00o 99.764+3.192 99.075+3.368 96.2012.886

3 36)(‘)306(")@0 0. 0.107+0.004 0.094+0.003

4 90 53939G0 0 0 0.027+0.001

5 0BM dMMobmeno 0.054+0.001 0.914+0.031 1.978+0.069

6 6{30)05(‘0@0 0 0.018+0.0005 0.033+0.001

7 0BMs30 3-99000¢0 0.060+0.002 0.603+0.021 1.117+0.040

8 | obmsBoe 2-8gmoo | 0 0.231+0.008 0.495:0.018

9 Peak 22 0.037+0.001 0 0

89bmmMHo 65960900l (33000gdgd0 ©sdMBsggdols Mmls

AYgool bosgmando xgx9bmemMmo bsgmmgdol 3ow3gmeo Fo®mdmdsygberol 33w0egds
5999953990l 8900 J00EL  498MBObsMy Lb3sslb3s aBom bgds. sbmM305690%g

09O3Mwo  dmddggdol  99gas©  dsmo 8993390 MdS
509bMdM0350. om0 899(3390™ds X900 momddol 30-xg6H I30MmYds. sbg3g 10-x 96

36008369wmgbso  d306M©9ds

39930600 Ls(igdgwdo s 4-x9M 3Mb3EIBEHGHT0 (ymMom) (sb. 13).

AY99ols 36193900l 9B6GHM3056900 sbGowwo Ne13

Q5LObgEgds Cy-gal Cy-rut Peo-rut Lyem dp/)
do0sbo boygmgo 70.300+2.109 | 57.7+1.846 21.128+0.8451 | 151.001+4.530
GHOOWMO0 7.551+0.241 5.289+0.190 2.742+0.082 17.581+0.597
$3960 9.268+0.296 5.541+0.210 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
AYW530 BHOOIWOO(30vIE0 1.743+0.055 1.968+0.074 1.684+0.058 5.395+0.178
GYB0  @OMGOWIMIQ

3999Ms0 9.934+0.349 3.706+0.101 26.873+0.811 47.094+1.695
4m©om 35399900m 7.398+0.251 16.892+0.641 | 4.806+0.144 43.796+1.532
4mO50 BHOHIQOEOIE0 3.903+0.156 10.246+0.327 | 3.384+0.121 41.538+1.453
390505 0.818+0.024 3.365+0.107 6.049+0.205
AY99ob Lsfgdgeo A 1.574+0.059 5.058+0.202 2.59+0.093 15.682+0.548
&Y99ol Lsfgdgeo C 10.470+0.353 | 13.195+0.501 | 2.903+0.087 30.049+0.967
(ygdeob baffgdgero

WOMBOWIMS® 3oddMsoA | 9.606+0.344 14.77+0.485 69.771+2.132 138.819+4.355
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&Y99ol 369 3Hg00oL B9bM356MdMb 8553900, 35¢)J0bgd0 s 3OMIBEHM30569d0

3b®oo Ne14

QoLobgEgds Bgmdwm®myqbols | Jerm®mygbol | (+)-35¢9dobo| 3GmEosboobo | L dp/y

05535 051535 A2
d0w0sbo boymgo 0.47+0.016 0.46+0.017 0.2+0.006 0.052+0.001 1.182+0.02
HDOCODO 0.13+0.004 0.24:0.009 | 0.03:0.0009 | 0.010:0.0035 | 0.41:0.01
G960 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 0.07+0.002 | 0.09:0.003 | 0.01+0.004 | 0.384:0.011
Ogesdo 0.09:0.003 0.14:0.005 | 0.07+0.002 | 0.003+0.0001 | 0.303:0.009
OO>QO0EOIWO
OYs30
@OOFOWIHD 0.61+0.023 1.35:0.047 | 03:0.01 | 0.017+0.0006 | 2.277+0.033
2009650
g gogemdoom | 0.09:0.002 0.17+0.005 | 0.08:0.002 | 0.003+0.0001 | 0.26:0.009
goO® 0.09::0.003 0.16:0.006 | 0.07+0.002 | 0.003+0.0001 | 0.25:0.008
OO2Q0EOO
3)6r0do 0.149:0.005 0.415:0.013 | 0.02+0.0007 | 0.003:0.0001 | 0.567+0.015
Ogodezol 0.04:0.001 0.11:0.003 | 0.02+0.0007 | 0.003:0.0001 | 0.15:0.004
Lofigdgeo A
Ogodezol 1.32:0.050 1.02:0.040 | 0.2:0.007 | 0.003:0.0001 | 2.413:0.07
Lofi9dgeo C
(ygdob
bafiodoeo 1,37+0.041 1.690.050 | 0.07:0.002 | 0.003:0.0001 | 3.15:0.085
LOMNZOLIOIQ
3903650 A

AY9g9ol 36:m©Md@gdol 3396393000l Ho®dmgdmwgdo gbGowo Ne15

bgod 669606-3-0- | 339639¢06-3-0-
beb 002 Ogoobo igzj(;?n(%oq)o ggg(ﬁ(jf‘)’?oq)o bﬁ@ 8&/2)
00560 boymgo 1.27+0.038 0.75+0.03 0.91+0.029 2.93+0.087
GO0 MdO 0.31+0.009 0.56+0.016 0.8+0.027 1.67+0.053
$39b60 0.46+0.015 1.29+0.041 1.28+0.046 3.03+0.103
3960 0.09+0.003 0.31+0.0105 0.16+0.006 0.56+0.020
AY930 BHEMSPOOEOYIE0 0.13+0.004 0.21+0.007 0.27+0.009 0.61+0.023
QY330 @OOFORINQ | g6, 038 2.75+0.1045 | 0.345:0.013 4.055£0.141
PR L[ON G
4meom 3539929900 0.023+0.0006 0.152+0.006 0.029+0.0009 0.204+0.007
4o6om GHMIO(304IW0 0.018+0.0005 0.117+0.003 1.47+0.049 1.605+0.060
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Interest in raw materials from the Prunus family rich in biologically active compounds, as well as
products obtained from it, is quite high all over the world. Biologically active compounds of fruits,
bones and leaves have been studied [1-11]. Variety of Prunus cerasifera Ehrh has been of the
greatest research interest recently. Many biologically active compounds have been identified in
its fruits [12, 13], and the chemical composition of new selective forms of myrobela (Prunus
cerasifera L.) and their effect on the taste characteristics of fruits have been studied [14, 15]. In
several varieties (Turkey), there has been examined the content of carbohydrates, organic acids
and other compounds during fruit ripening [16]. There has also been studied the quantitative
content of phenolic compounds, organic acids [17-21], the chemical composition of hybrid
varieties [22,23], the content of fat and fatty acids of Prunus cerasifera Ehrh skin [24-27], as well
as the possibility of obtaining biodiesel [28], the antioxidant and antibacterial activity of fruits.
[29-32]. Using the HPLC-DAD/ESI-MS method, the content of anthocyanins in the leaves of
Prunus cerasifera was studied; several phenolic acids were identified [33-36]. The resulting
preparations were used to obtain a nanopreparation [37]. A study of Prunus cerasifera tree gum

showed that the dominant substances are arabinose and galactose [38].

Prunus cerasifera is a widespread plant in Georgia. There can be found both wild and cultivated
species of this plant [39]. In different corners of Georgia, people prepare various products from
the fruits of Prunus cerasifera Ehrh according to different recipes: sauce, tklapi, korao, jam and
others. Nevertheless, in the numerous literature sources reviewed by us, only works published in
1981 deal with studies of Prunus cerasifera Ehrh fruits growing in Georgia [40,41], as well as their

morphological diversity [42].

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. Mean while, 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 technologies for producing bioactive drugs, study their chemical composition using

modern methods, and determine their prospects for practical applications. Despite the popularity
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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

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 13 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
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II. 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.

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.
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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.he fruits of the variety of Prunus cerasifera Ehrh "Gazapkulis ripen evenly, starting from
June 20th

Photo 4. Adjaruli vardisferi (fruit ripens from 10/VIII - 25/VIII)
——

Photo 5. Witeli drosha Georgian breed, fruit ripens from Jule.
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Photo 7. Ajanis ungrula, fruit ripens from August

Photo 8. Wild Prunus cerasifera Ehrh
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Photo 9. Wild Prunus cerasifera Ehrh

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 (Table 1).

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:

1. Isolation of individual compounds by
selective  extraction and preparative
chromatography (HPLC-UV, Vis).

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

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

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

5. Determination of antioxidant actyviti (AA) -using the stable radical of 2,2-diphenyl-1-
picrylhidrazyl (DPPH) methods.

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

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

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

9. 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).
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Table 1 Prunus cerifera fruit characterization

Size (mm) Mass of |Volume of
Fruit Shape Color Taste Length Width one piece, | one piece,
gr ml
Round, slightly
Gazafkhulis merckhali elongated towards reddish sweetish-
(Gonio) the tip, a groove | _. . . 27.4+0.82 | 25.6+0.76 |10.4+0.41| 10.0+0.3
slightly pink | sourish
29.06 can be seen along
its entire length
Mirabela
R 11 ish .63+1.17|37.37+1.1925.34+0.96| 26.0+0.83
(Gonio 31.07) ound yellow Sweetish |36.63+ 37.37+1.19025.34+0.96 +
Adjaruli vardisferi . . . sweetish-
h-pink 1.24+1.06|28.49+0.96 13.46+0.4813.46+0.4
(Khulo 03.08) slightly elongated |reddish-pin sourish 31.24+1.06|28.49+0.96 [13.46+0.48/13.46+0.45
Citeli drosha Round, with a sweetish-
; dark red 35.9+1.22 | 32.7+1.11 |18.7+0.63 | 19.0+0.68
(Khulo 03.08) noticeable groove arkre sourish * * - *
Citeli drosha Round Red sweetish- | 5 117 | 27.9:0.97 |13.540.43 | 14.0:0.56
(Gonio 05.08) sourish T R DR R
Akhalcikhura
13.08 egg-shaped dark red | Sweetish |22.89+0.80| 23+0.82 | 7.1:0.21 | 7.0+0.21
blackish-
bluish,
Ajanis Ungrula (Batumi Oval covered with| sweetish- 1,9 o ; o7 196 9.0.96 12.83:0.41| 12,4:0.39
16.08) candle- sourish
shaped
snowflakes
Wild red tkemali (Khulop ) o darkred | SVeUh 1 936,000 20.6:0.78 | 6.3:0.21 | 6,1:023
Danisparauli 07.08) sourish
Wild red tkemali (Khulof 0 inded | red sweetish- | ) 41105 | 27.4+1.09 |10.2+0.35 | 10,0:035
24.09) sourish
Wild dark red tkemali sweetish-
.10. .8+0. 5+0. 7,0+0.25
(Khulo 24.09) Elongates dark red sourish 26.1+0.78 | 20.8+0.62 | 6.5+0.23 +
Wild dark red tkemali
(Khulo Gorjomi, Round darkred | SVeUN o1 98.0.68(20.48:0.65| 5.3:0.20 | 5.2:0.17
mountain sourish
Mkvirala
Statistical Analysis

Data were subjected to ANOVA, and the means were compared using the Least Significant Difference test
(LSD) with a 5% probability level to compare the means. The difference among means were compared
using Duncan’s Multiple Range Test at significant level 95% (p<0.05). All statistical analysis was performed

using Excel software package.
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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.

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.
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Figure 1. Prunus cerasifera fruit extract UPLC-PDA-MS spectrum
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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 - ESI-MS - m/z 190.97[M-H -], fragmentation result - m/z 111 peak; 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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https://metlin.scripps.edu/
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Figura 3. Substance 2 UPLC-PDA-MS spectrum; m/z 190.97

Substance 3 - ESI-MS - m/z 190.98 [M-H -]; 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 - ESI-MS - m/z 192.96 [M-H -]; 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 («-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 - ESI-MS - m/z 179.06 [M-H-], 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 - ESI-MS - m / z 178.92 [M-H-], 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 - ESI-MS - m / z 341.10 [M-H-], 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 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 pum 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

Table 2 Characterization of calibration curve

Name Time R RA2 Standard Error Equation X-axis | Y-axis | Units

1 [Oxalic Acid | 2.337| 0.997572( 0.995150 | 4.046815e+004 (Y = 1.48e+007 X [ Amount | Area |g/L
+1.28e+004

2 | Tartaric 2.635| 0.999497 [ 0.998994 | 2.405589e+004 [ Y = 3.46e+006 X | Amount |Area |g/L
Acid +9.82e+003

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

4 [L-Ascorbic | 3.446| 0.999994| 0.999987 [ 4.102706e+003 | Y = 2.86e+007 X | Amount | Area |g/L
Acid +1.67e+003

5 [ Citric Acid | 5.130| 0.999894| 0.999789  6.100186e+003 [ Y = 2.02e+006 X | Amount | Area |g/L
+2.49e+003
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Figure 8. Prunus cerasifera Ehrh juice organic acid UPLC-MS chromatogram

Table 3: The content of organic acid in the fruit and juice in different varieties of Prunus cerasifera Ehrh

Sample name  Quinic acid % Citric acid % Malic acid % Total acid, %
Akhalcikhura 0.78+0.023 0.01+0.0003 2.18+0.065 3.3+0.099
Adjaruli vardisferi 0.64+0.020 0.03+0.0009 2.21+0.070 3.2+0.102

Citeli drosha( Gonio 0.48+0.016 0.06+0.0002 2.52+0.085 3.4+0.115
Gazafkhulis 1.04+0.037 0.02+0.0007 2.10+0.079 3.5+0.126
merckhali
Citeli drosha 0.42+0.015 0.09+0.003 2.55+0.096 3.4+0.129
(Khulo)

Wild red 0.53+0.021 0.03+0.001 2.32+0.092 3.2+0.112

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%.

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
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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 R"2 Standard Error Equation
1 | Fructose | 4.344( 0.999791| 0.999582 1.577167e+004 | Y = 4.36e+005 X + 6.44e+003
2 | Glucose | 5.351|0.999930| 0.999860 2.187388e+004 [ Y = 8.71e+005 X + 8.93e+003
3 | Sucrose | 7.236|0.999894| 0.999788 2.178549e+004 [ Y = 8.47e+005 X + 8.89e+003
4 | Maltose | 8.640| 0.999877| 0.999753 1.705166e+004 | Y = 6.14e+005 X + 6.96e+003
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Figure 9. Common chromatogram of carbohydrates in Prunus cerasifera Ehrh juice

Table 5: Carbohydrate content in Prunus cerasifera Ehrh juice

Sample name Fructose g/l | Glucose g/l. | Sucrose g/L Total sugar g/Lbrix

1 | Gazafkhulis merckhali | 1,4805+0.044 | 6,1155+0.207 | 0,018+0.0007 | 7,614+0.274 8,30+298

2 | Mirabela 1,701+0.054 | 6,767+0.236 | 0,2475+0.007 | 8,7155+0.305 [9,6+0.336

3 | Adjaruli vardisferi 1,5345:0.052 | 7,182+0.272 | 1,282+0.044 | 9,9985+0.319 |10,5+0.339
4| Citeli drosha(Khulo) 0,4815+0.017 | 4,707+0.188 | 7,4115+0.281 | 12,6+0.453  [12,7+0.406
5| Citeli drosha( Gonio) 1,9035+0.072 | 6,29+0.201 0,774+0.024 | 8,9675+0.3587 [9,9+0.336

6 | Wild red tkemali 0,161+0.006 | 1,503+0.051 | 10,2735+0.359 | 11,9375+0.358 [12,2+0.427
7 | Akhalcikhura( Gonio) | 0,459+0.013 | 4,1895+0.150 | 5,534+0.199 | 10,1825+0.325 [10,96+0.328
8 | Wild red tkemali(Khulo) | 2,493++0.079 | 5,497+0.208 | 1,7325+0.065 | 9,7225+0.330 (10.7+0.374

Glucose, fructose, and sucrose were identified as the dominant carbohydrates in the juices of
various varieties of Prunus cerasifera Ehrh. 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
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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 cerasifera Ehrh fruits

Ne Sample name Total acid % Total carbohydrate, % | Sugar/acid index
1 Gazafkhulis merckhali 3.2+0.096 7,61+0.228 2.38+0,11
2 Wild red tkemali 3.5+0.112 11,41+0.365 3,27+0.16
3 Mirabela 3.3+0.118 9,72+0.3303 2.94+0,14
4 Adjaruli vardisferi 3.2+0.121 9,99+0.349 3.12+0,15
5 Citeli drosha(Khulo) 3.4+0.129 12,60+0.453 3.70+0,18
6 Citeli drosha( Gonio) 3.3+0.132 9,96+0.378 3.02+0,15
7 | Wild red tkemali(Khulo) 3.2+0.102 11,94+0.453 3.73+0,19
8 Akhalcikhura 3.3+0.112 10,18+0.346 3.39+0,17
g | Viid dark red tkemali 3.2:0.115 10,72:0.321 3.35:0,32

(likani)

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
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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 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 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 identified using HPLC on a preparative column
(Waters C18, 10 x 250 mm, 5.0 ym). 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)
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Figure 12. Fraction 3 UPLC-PDA- MS chromatogram M/Z (M+H).
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Figure 13. Fraction 3 UPLC-PDA- MS chromatogram M/Z (M+H).
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Figure 14. fraction 3 UPLC-PDA- MS chromatogram M/Z (M+H).

0.0+

Substance 8 with ESI-MS - m/z 289.90[M+H] (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 CI5H1106 and a molecular weight of 287.24 g/mol (1-
Benzopyrylium, 2-(3,4-dihydroxyphenyl)-3,5,7-trihydroxy-, chloride; 2-(3,4-Dihydroxyphenyl)-
3,5,7-trihydroxy-1-benzopyrylium) (C15H1106)(CisH11Os).
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Figure 15. UPLC-PDA- MS chromatogram M/Z (M+H).

Substance 9 ESI-MS - m/z 300.91[M+H] 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
5183 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 )
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Figure 16. UPLC-PDA- MS chromatogram M/Z (M+H).

Substance 10, with ESI-MS - m/z 316.95[M+H], was detected on the chromatogram with a [M-
H]+ - m/z 316.91 molecular weight and a retention time of 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.
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Figure 17. UPLC-PDA- MS chromatogram M/Z (M+H).

Substance 11, with ESI-MS-m/z 331.95[M+H], 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 ESI-MS m/z
270.96[M+H]. 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).

74



7.827 Peak 4 - QDa 1: MS Scan 1: QDa Positi
270.96

250000
200000

150000

Intensity

100000
50000

0 ] “u“\m, R Y A N T H‘““L“ Ll

200.00 400.00 600.00 800.00 1000.00
m'z

Figure 19. UPLC-PDA- MS chromatogram M/Z (M+H).

Substances 13 and 14, with ESI-MS - m/z 449.08[ M+H] and 449.05 (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 database, substance 13 corresponded to Cyanidin-3-O-galactoside
(2S,3R,45,5R,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.
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Figure 20. Substance 13 and 14 UPLC-PDA- MS chromatogram M/Z (M+H) and M/Z (M-H).

Substances 15 and 16, with ESI-MS - m/z 595.04 and 594.95[M+H] (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 mass 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 represented by the following
structure: ((2R,3R,4R,5R,65)-2-[[(2R,3S5,4S,5R,6S)-6-[2-(3,4-dihydroxyphenyl)-5,7-
dihydroxychromenylium-3-yl]oxy-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,65)-6-[2-(3,4-dihydroxyphenyl)-5,7-
dihydroxychromenylium-3-yl]oxy-3,4,5-trihydroxyoxan-2-ylJmethyl (E)-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 ESI-MS - m/z 609.15 [M+H] (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 mass 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-ylJmethoxy]-6-methyloxane-3,4,5-triol).
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Figure 22. Substance 17 UPLC-PDA- MS chromatogram M/Z (M+H).
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Substance 18, with ESI-MS - m/z 637.00[M+H] , was detected on the chromatogram with a
retention time of 8.391 min and absorption maxima at 279.8nm and 518nm. The result of
fragmentation was m/z 331.09, corresponding to Malvidin. According to the METLIN compound
database (https://metlin.scripps.edu), substance 18 is Malvidin-3-O-(6-p-coumaroyl)glucoside,

with a molecular weight of 639.6 g/mol and empirical formula C32H31014+. The structure of the
compound is ((2S,3R,4R,55,6R)-6-[5,7-dihydroxy-2-(4-hydroxy-3,5-dimethoxyphenyl)
chromenylium-3-yl]oxy-3,4,5-trihydroxyoxan-2-yl)methyl (E)-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).

Minutes

Six anthocyanin glycosides were identified (Plum fruit Anthocyane) using the UPLC-MS method

Table N7: Tkemali fruit Anthociane UPLC-PDA-MS characterization

# | Compound name RT Molecular [M-H] Fragment UV~ max.
(min) | formule + (m/z) (nm)

8 | Cyanidin 2.764 CisH1106* 289.90 279.8; 519

9 | Peonidin 6.006 CisH130¢* 300.91 282,9;518.3

10 | Petunidin 8.511 CisH1307 316.95 282,8;518.3

11 | Malvidin 8.391 Ci7H1507 331.95 282,7;518.4

12 | Pelargonidin 7.827 CisHuiOs 270.96

13 | Cyamidin-3-0- 6229 | CuHaOn' | 449.08 | 286.98 279.8;518
galactoside

14 | Cyanidin-3-0-glucoside | 6.425 C2u1H210n1* 449.4 286.98 279.8;518

15 | Cyanidin-3-0-rutinoside | 6.320 Co7H31015* 595.04 | 286.98 279.8;518

16 | Cyamidin-3-(6-trans- | cog) | 0 0w | 59495 | 286.98 279.8;518
pcoumaroyl)glucoside

17 | Peonidin-3-0-rutinoside | 7.103 C2sH33015* 609.15 | 300.91 279.8;518

1g | Malvidin-3-0-para- 8391 |CwHuOw | 637.00 |331.09 2708,
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).

The substances 19 and 20, with ESI-MS m/z values of 288.97 and 288.85[M-H], respectively, were
detected with retention times of 5.348 min and 6.278 min, and an absorption maximum at 281.7

nm. According to the METLIN compound database (https://metlin.scripps.edu), substance 19

corresponded to Catechin with the molecular formula (MF) C15H1406 and molecular weight
(MW) of 290.27 g/mol, namely (2R,3S)-2-(3,4-dihydroxyphenyl)-3,4-dihydro-2H-chromene-
3,5,7-triol. Substance 20 is epi-Catechin with MF C15H1406 and MW of 290.27 g/mol, namely
(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).

Two substances, 21 and 22, with ESI-MS - m/z values of 300.84 and 300.91[M-H], were detected
with retention times of 9.715 and 10.094 min, respectively, and an absorption maximum in the
UV 0f 266.3 nm. Substance 21 was identified as quercetin with a molecular formula of C15H1007,
a molecular weight of 302.23 g/mol, and an IUPAC name of 2-(3,4-dihydroxyphenyl)-3,5,7-
trihydroxychromen-4-one. Substance 22 was not identified according to the METLIN compounds
database (https://metlin.scripps.edu).
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Figure 27. Substance 21;22 UPLC-PDA- MS chromatogram M/Z (M-H).

80


https://metlin.scripps.edu/

Substances 23 and 24, with ESI-MS m/z values of 430.92 and 431.02[M-H]-, were identified with
retention times of 10.268 min and 10.801 min, respectively, and maximum UV absorption at 266.3

nm. According to the METLIN compounds database (https://metlin.scripps.edu), substance 23 was

identified as Apigenin 7-O-glucoside with the molecular formula C21H20010 and molecular
weight of 432.4 g/mol. Its IUPAC name is (5-hydroxy-2-(4-hydroxyphenyl)-7-[(2S,3R,4S,5S,6R)-
3,4,5-trihydroxy-6-(hydroxymethyl)oxan-2-ylJoxychromen-4-one. Substance 24, on the other
hand, could not be identified
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Figure 28. Substance 23;24 UPLC-PDA- MS chromatogram M/Z (M-H).

Substances 25 and 26, with ESI-MS - m/z 447.10 and 446.91[M-H], respectively, were detected

with retention times of 5.869 min and 6.036 min, and maximum absorbances at 282.3 nm and

319.9 nm. According to the METLIN compounds database (https://metlin.scripps.edu), substance
25 corresponded to Luteolin 7-O-glucoside with MF C21H20011 and MW 448.4 g/mol. Its IUPAC
name is 2-(3,4-dihydroxyphenyl)-5-hydroxy-7-[(2S,3R,4S,5S,6R)-3,4,5-trihydroxy-6-
(hydroxymethyl)oxan-2-ylJoxychromen-4-one. Substance 26 corresponded to Quercetin 3-
ramnoside with MF C21H20011 and MW 448.4 g/mol. Its IUPAC name is 2-(3,4-
dihydroxyphenyl)-5,7-dihydroxy-3-(3,4,5-trihydroxy-6-methyloxan-2-yl)oxychromen-4-one.
MF: C21H20011; MW 448.4 g/mol.
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Figure 29. Substance 25;26 UPLC-PDA- MS chromatogram M/Z (M-H).

Substance 27 ESI-MS - m/z 608.94 [M-H] was identified with a retention time of 7.731 min and
an absorption maximum in the UV at 254.6 nm and 351.6 nm. According to the METLIN

compound database (https://metlin.scripps.edu), substance 27 corresponded to Rutin (Quercetin
3-rutinoside), with a molecular formula of C27H30016 and a molecular weight of 610.5 g/mol.
Its IUPAC name is 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-yl]Joxymethyl]oxan-2-

ylJoxychromen-4-one
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Figure 30. Substance 27 UPLC-PDA- MS chromatogram M/Z (M-H).
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Substance 28 ESI-MS - m/z 462.97 [M-H] was identified with a retention time of 7.916 min and a
fragment m/z of 300.94. Absorption maxima were observed in the UV spectrum at 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, with a molecular formula of C21H20012, a molecular
weight of 464.4 g/mol, and an IUPAC Name of 2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-3-
[(2S,3R,45,55,6R)-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).

Substances 29 and 30, ESI-MS-m/z 432.96 and 478.94 (432.96) [M-H], were identified with
retention times of 8.164 min and 8.431 min, respectively, and absorption maxima in the UV
spectrum at 253.4 nm and 352.2 nm. According to the mass base of METLIN compounds
(https://metlin.scripps.edu), Substance 29 corresponds to Quercetin-3-O-arabinoside, with a
molecular formula of C20H18011, a molecular weight of 434.3 g/mol, and an IUPAC Name of 2-
(3,4-dihydroxyphenyl)-5,7-dihydroxy-3-[(2R,3S,4R,5R)-3,4,5-trihydroxyoxanyl Joxychromen-4-
one. Substance 30 is Quercetin-3-D-xyloside, with a molecular formula of C20H18011, a
molecular weight of 434.3 g/mol, and an IUPAC Name of 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 ESI-MS-m/z 576.85[M-H] was identified with a retention time of 11.004 min and an
absorption maximum in the UV spectrum at 278 nm. According to the mass base of METLIN
compounds (https://metlin.scripps.edu), substance 31 corresponds to Procyanidin Bl with a
molecular formula of C30H26012, a molecular weight of 578.5 g/mol, and an IUPAC Name of
(2R,35)-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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Figure 33. Substance 31 UPLC-PDA- MS chromatogram M/Z (M-H).

Substance 32 with m ESI-MS /z 864.81[M-H] was identified with a retention time of 10.732 min
and an absorption maximum in the UV at 276.3 nm. According to the mass base of METLIN

compounds (https://metlin.scripps.edu), Substance 32 corresponds to Procyanidin C1 with a
molecular formula of C45H38018, a molecular weight of 866.8 g/mol, and an IUPAC Name of
(2R,3R,4S)-2-(3,4-dihydroxyphenyl)-4-[(2R,3R)-2-(3,4-dihydroxyphenyl)-3,5,7-trihydroxy-3,4-
dihydro-2H-chromen-8-yl]-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 with ESI-MS m/z 337.06[M-H] was identified with a retention time of 5.101 min
and an absorption maximum in the UV at 310.6 nm. According to the METLIN compounds mass

base (https://metlin.scripps.edu), substance 33 corresponds to 3-p-coumaroylquinic acid, with a
molecular formula of C16H1808, a molecular weight of 338.31 g/mol, and an IUPAC Name of
(1R,3R,4S,5R)-1,3,4-trihydroxy-5-[(E)-3-(4-hydroxyphenyl)prop-2-enoyl]oxycyclohexane-1-
carboxylic acid.
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Figure 35. Substance 33 UPLC-PDA- MS chromatogram M/Z (M-H).

Substances 34 and 35, with ESI-MS-m/z 353.04 and 353.01[M-H], respectively, were identified
with retention times of 4.316 and 5.454 minutes, and maximum absorption in the UV at 324.9 nm
and 324.2 nm, respectively. According to the mass base of METLIN compounds
(https://metlin.scripps.edu), substance 34 is Neochlorogenic acid, with a molecular formula of
C16H1809, a molecular weight of 354.31g/mol, and an IUPAC Name of (1R,3R,45,5R)-3-[(E)-3-
(3,4-dihydroxyphenyl)prop-2-enoyl]oxy-1,4,5-trihydroxycyclohexane-1-carboxylic acid.

Substance 35 is Chlorogenic Acid, with the same molecular formula, molecular weight, and a
slightly different IUPAC Name of (1S,3R,4R,5R)-3-[(E)-3-(3,4-dihydroxyphenyl)prop-2-
enoyl]oxy-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 ESI-MS - m/z 227.00 [M-H] (229.04) was detected at retention times of 5.321 (7.852)
min, with absorption maxima in the UV at 255.2 and 351.6 nm. According to the mass base of
METLIN compounds (https://metlin.scripps.edu), substance 36 is Resveratrol with a molecular
formula of MF: C14H1203 and molecular weight of 228.24 g/mol. Its IUPAC name is 5-[(E)-2-(4-
hydroxyphenyl)ethenyl]benzene-1,3-diol.

80000.0 Peak #22 - 7.852 - QDa 1: MS ...
6.1
b 255.2
60000.0 351.6
2 |
£ 40000.0- 229.04
E 456.97
20000.0 H
0.0+ L\MJ\LLM.mm.mn h{ L nm I n‘ bbb v
SN
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 Abex

Minutes

Figure 37. Substance 36 UPLC-PDA- MS chromatogram M/Z (M-H).

Substance 37 ESI-MS-m/z 296.91[M-H] was identified with a retention time of 6.081 min and an
absorption maximum in the UV of 282.3 nm. According to the mass base of METLIN compounds

(https://metlin.scripps.edu), substance 37 is Hexosyl-malic acid with a molecular formula of
C10H18010 and a molecular weight of 296 g/mol.
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Figure 38. Substance 37 UPLC-PDA- MS chromatogram M/Z (M-H).

Substance 38 ESI-MS - m/z 334.98 [M-H] was detected with a retention time of 4.634 min and an
absorption maximum in the UV of 268.7 nm. According to the mass base of METLIN compounds
(https://metlin.scripps.edu), substance 38 is isomeric caffeoylshikimic acids with a molecular
formula of C10H18010 and a molecular weight of 336.29 g/mol. The IUPAC name of the
compound is (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, with ESI-MS - m/z 340.98 [M-H], was detected with a retention time of 5.606 min
and an absorption maximum in the UV at 311.2 nm. According to the mass base of METLIN
compounds (https://metlin.scripps.edu), substance 39 is identified as Caffeic acid hexoside with
the molecular formula MF: C15H1809, molecular weight MW: 342.30 g/mol, and IUPAC Name:
(2S,3R,4S,5S,6R)-2-[[(2Z)-3-(3,4-dihydroxyphenyl)prop-2-enoyl]oxy]-6-(hydroxymethyl)oxane-
3,4,5-triol.
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Figure 40. Substance 39 UPLC-PDA- MS chromatogram M/Z (M-H).

Substance 40 ESI-MS - m/z 180.82[M-H] was detected with a retention time of 9.040 min and an
absorption maximum at 212.5 nm in the UV. According to the mass base of METLIN compounds

(https://metlin.scripps.edu), substance 40 is a hexose sugar alcohol with the molecular formula
C6H1406 and molecular weight of 180.02 g/mol.
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Figure 41. Substance 40 UPLC-PDA- MS chromatogram M/Z (M-H).

Substance 41 with ESI-MS m/z 366.97 [M-H] was detected with a retention time of 3.414 min and
an absorption maximum in the UV at 3249 nm. According to the mass base of METLIN
compounds (https://metlin.scripps.edu), substance 41 is 4-Feruloylquinic Acid with a molecular
formula of C17H2009 and a molecular weight of 368.3 g/mol. Its IUPAC name is (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).

Substances 42 and 43 were detected with ESI-MS-m/z 655.49 and 655.34[M-H] (300.70),
respectively, and were found to have retention times of 6.896 and 7.439 min, as well as an
absorption maximum in the UV at 324.2 nm. According to the mass base of METLIN compounds
(https://metlin.scripps.edu), substances 42 and 43 are isomeric forms of Coumaroyl(tetraacetil)-
dihexsoside, with a molecular formula of C20H36017 and a molecular weight of 656 g/mol.
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Figure 43. Substances 42;43 UPLC-PDA- MS chromatogram M/Z (M-H).

Substance 44 ESI-MS - m/z 651.22 [M-H] was detected with a retention time of 6.466 min and an
absorption maximum in the UV of 325.5 nm. According to the mass base of METLIN compounds

(https://metlin.scripps.edu), substance 44 is Quercetin-3-O-(acetyl)rutinoside with a molecular
formula of C29H34017 and a molecular weight of 652 g/mol.
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Figure 44. Substance 44 UPLC-PDA- MS chromatogram M/Z (M-H).

Substance 45 ESI-MS-m/z 505[M-H]was identified with a retention time of 6.466 min and
absorption maxima in the UV of 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 with a
molecular formula of C23H22013 and a molecular weight of 506 g/mol.
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Figure 45. Substance 45 UPLC-PDA- MS chromatogram M/Z (M-H).

Substances 46 and 47 ESI-MS - with m/z values of 613.08 and 613.39 (300.70) [M-H], respectively,
were detected with retention times of 5.737 and 5.942 min, and an absorption maximum in the
UV of 268.1 and 267.5 nm. According to the mass base of METLIN compounds

(https://metlin.scripps.edu), substances 46 and 47 are isomeric forms of Coumaroyl(triacetil)-

dihexsoside, with the molecular formula C27H24016 and molecular weight of 614
g/mol.Substances 46 and 47 [M-H] - with m/z values of 613.08 and 613.39 (300.70), respectively,
were detected with retention times of 5.737 and 5.942 min, and an absorption maximum in the
UV of 268.1 and 267.5 nm. According to the mass base of METLIN compounds
(https://metlin.scripps.edu), substances 46 and 47 are isomeric forms of Coumaroyl(triacetil)-
dihexsoside, with the molecular formula C27H24016 and molecular weight of 614 g/mol.

91


https://metlin.scripps.edu/
https://metlin.scripps.edu/
https://metlin.scripps.edu/

5.737 Peak 3 - QDa 1: MS Scan 1: QDa Negativ .
d 613.08 5.942 Peak 4 - QDa 1: MS Scan 1: QDa Negative
80000.0] & i 100000.01 ' 612.70
: a 40000.0
3
. 80000.0-
60000.0- @ 613.39
: 3 [ 30000.04
= 0 N o >
a o] (=] £ 60000.0+ 2
2 8 o c @
£ 40000.0- o ] S
o © £ £ 20000.0
SN 40000.0- =
o
©
2000001 © 10000.0-|
20000.0- .
0'0" RO 0.0 TR l " u\“ L IR 0.0k Loty m\.\.‘\.‘hw i n||‘L”LL\‘H,}‘“HLM il
5.00 5.50 6.00 6.50 7.00 200.00 400.00 600.00 800.00 1000.0C 200.00 400.00 600.00 800.00 1000.00
Minutes mz mz

Peak #21 - 5.956 - QDa 18: MS ... Peak #22 - 6.176 - QDa 18: MS ...

268.1
612.76
ottt sadiell HH“ N ll boash b Ji
Apex Apex

Figure 46. Substance 46;47 UPLC-PDA- MS chromatogram M/Z (M-H).

Substance 48 ESI-MS - m/z 559.00 [M-H] was detected with a retention time of 4.261 min and an
absorption maximum in the UV of 310.0 nm. According to the mass base of METLIN compounds
(https://metlin.scripps.edu), substance 48 is an isomeric form of feruloyl-(acetyl)-hexose-hexoside
with the molecular formula C24H32015 and a molecular weight of 560 g/mol.
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Figure 47. Substance 48 UPLC-PDA- MS chromatogram M/Z (M-H).

Substance 49 with ESI-MS ion at m/z 162.96[M-H] was detected with a retention time of 3.587
min and an absorption maximum in the UV at 316.8 nm. According to the mass base of METLIN
compounds (https://metlin.scripps.edu), substance 49 is identified as p-Coumaric acid with a

molecular formula of C9H803 and a molecular weight of 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 was detected with a retention time of 3.414 min and an
absorption maximum in the UV of 324.9 nm. According to the mass base of METLIN compounds
(https://metlin.scripps.edu), substance 50 is feruloyl-quinic acid, with the molecular formula
C17H2009 and a molecular weight of 367.1 g/mol.
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Figure 49. Substance 50 UPLC-PDA- MS chromatogram M/Z (M-H).
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Table 8: UPLC-MS characterization, LC-ESI MS negative and positive analysis of phenolic
compounds of Prunus cerasifera Ehrh

Compo Name RT (min) Molecular m/z (M- | Fragmen UV max. (nm)
und formula H*)- t
19 Catechin 5.348 C1sH140s, 288.97 281.7
20 Epicatechin 6.278 C15H14Os, 288.85 281.7
21 Quercetine 9.715 Ci1sH1007 300.84 266.3
22 Compound 22 10.094 Ci1sH1007 300.84 266.3
23 apigenin 7-glucoside 10.268 C21H20010 430.92 266.3
24 compound 24 10.801 C21H20010 431.02 266.3
25 Luteolin-7-glucoside 5.869 C21H20011 447.10 282.3
26 Quercetin 3-ramnoside 6.036 C21H20011 446.91 319.9
27 Rutin (Querceti-3-rutinoside) 7.731 C27H30016 608.94 254.6; 351.6
28 Quercetin-3-O-glucoside 7.916 C21H20012 462.97 254.6; 352.2
29 Quercetin-3-O-arabinoside 5.225 C20H1s0m1 432.90 253.4
30 Quercetin-3-D-xyloside 5.457 C20H1801m1 433.01 352.2
31 procyanidin Bl 11.004 C30H26012 576.85 278
32 procyanidin C1 10.732 CasH3sO18 864.81 276.3
33 Coumaroyl-quinic acid 5.101 Ci6H1sOs 337.06 310.6
34  |Neochlorogenic acid 4.316 C16H1809 353.04 324.9
35 Chlorogenic acid 5.454 Ci6H18009 353.01 3242
227.24 (-) 282.3
36 Resveratrol C14H120 229.09 ()
37 Hexosyl-malic acid 6.081 C10H18010 296.91 282.3
38 caffeoylshikimic acids 4.634 C10H18O10 334.98 268.7
39 Caffeic acid hexoside 5.606 Ci15H180p9 340.98 311.2
40 Hexose sugar alcohol (Sorbitol) (9.040 CsH1406 180.82 2125
41 feruloylquinic acids 3.414 C17H2009 366.97 324.9
4 C.oumarc')yl(t.etraacetll)— 6.896 CoolIscOrr 655.16 324.2
dihexsoside isomer
43 C.oumar(?yl(t.etraacetll)— 7.439 Cool3On 655.26 3007 324.2
dihexsoside isomer
44 Qu.ercejcln—B—O—(acetyl)— 6.466 CoolI5O1r 651.22 325,5
rutinoside
45 Querc'etln—B—O—(acetyl)— 6.466 ConHnOns 505.1 352.2
hexoside
46 C'cmmar(?yl(t’rlacetll)— 5.608 CarEniOne 613.01 268.1
dihexsoside isomer
47 C'cmmar(?yl(t’rlacetll)— 6.103 CasHpO1s 613.04 267.5
dihexsoside isomer
48 ferulo.yl—(.acetyl)—hexose— 4.261 CoslInOns 558.79 310.0
hexoside isomer
49  |p-Coumaric acid 3.587 CoHsOs 164.16 316.8
50  [feruloil-quinic acid 3.414 C17H2009 366.97 324.9
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4. The study of cations in the juice of fruits of some varieties and types of Prunus cerasifera Ehrh
using a conductometric detector.

The cations present in the juice of Prunus cerasifera Ehrh fruit were studied using the
chromatographic method with a conductometric detector. The experiment was carried out using
an isocratic HPLC pump -Waters 1515 and a detector (Waters 432 - Conductivity). The
chromatographic column IC-PakCationMD was used with an eluent of 3 mM HNO3/0.1 mM
EDTA and an eluent conductivity of 1250 + 50 pS. The base sensitivity was set at 2000 pS, the
integrator sensitivity at 0.01 pS, and the column temperature at 35°C, with negative polarity. Prior
to injection, analytical samples were precipitated in a 1:1 ratio with 96% ethyl alcohol to
precipitate pectin. After centrifugation, deionized water was added to the sample in a 1:10 ratio
(dilution factor F = 20) and filtered through a 0.45 um filter.

In order to identify the components obtained and determine the quantitative content of
compounds by building calibration curves, the following standards were 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
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Figure 50. Standard chromatogram and spectral characteristics of minerals
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Figure 51 Characteristic chromatogram of cations of Prunus cerasifera Ehrh juice

Table:9: Cations of Prunus cerasifera Ehrh juice

Sample Name Ammonium Potassium Magnesium Calcium

Gazafkhulis merckhali 0,684+0.020 107,703+4.092  |3,492+0.132  |8,256+0.280
Akhalcikhura 0,949+0.030 32,12+1.284 0,67+0.023 1,422+0.051
Mirabela 0,442+0.015 13,046+0.391 0,87+0.029 0,108+0.004
Adjaruli vardisferi 1,209+0.041 155,11+4.963 3,433+0.123  |4,305+0.172
Wild red tkemali(Khulo) 2,859+0.102 136,537+4.6422 |4,308+0.163  |7,886+0.252
Ajanis Ungrula 0,221+0.008 36,939+1.329 0,874+0.034  |1,313+0.044

The chromatograms revealed the presence of at least 4 main cations, namely ammonium,
potassium, magnesium, and calcium. The samples of Prunus cerasifera Ehrh were found to be
predominantly rich in potassium cations.

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

The composition of carboxylic acids in Prunus cerasifera Ehrh’s stones was studied using a gas-
liquid chromatograph (TRACE™ 1310 Gas Chromatograph - Thermo Scientific).
Chromatography was performed on an SGE BPX5 Capillary GC Column, which was 30 m long,
0.25 mm in diameter, and had a stationary phase particle size of 0.25 pm. The column contained
5% phenylpolysilphenylenesiloxane. Extraction was carried out using hexane until the complete
removal of fatty and pigment compounds. The resulting mass was dried in an oven at 70°C until

constant weight was achieved. It was determined that lipids constitute 40-45% of the mass.

To perform gas-liquid chromatography of fats, esterification (the conversion of fats to esters) was
necessary. To achieve this, the fats were pre-filtered to remove mechanical impurities. After
filtration, they were centrifuged, and then 0.5 ml of a 2N 96% alcoholic solution of KOH (either
ethanol or methanol) was added to the supernatant. Next, 10 ml of hexane was added, bringing
the total volume to 11.5 ml. The mixture was stirred until completely dissolved (at least 30
seconds) and centrifuged for 10 minutes at 1000 rpm.
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1 pL test sample was injected via a 1.0 pL microsyringe manufactured by SGE Analytical Science
from the upper fraction of the sample. The mobile phase used in chromatography was helium at
a rate of 0.700 mL/min. The injector temperature was set at 250°C and the sample was introduced

into the column, which was divided into a helium flow at a ratio of 1:100.

Chromatography was performed in three stages using a temperature gradient. Initially,
chromatography was carried out at 140°C for 4 minutes. In the second stage, the temperature was
increased to 220°C at a rate of 20°C/min and held for 16 minutes. Finally, in the third stage, the
temperature was raised to 300°C at a rate of 7°C/min and held for 7 minutes. The chromatography
temperature regime is illustrated in Figure 10. The entire chromatography process took 42.43
minutes. The quantitative content of carboxylic acids was determined by calculating the peak area

in percentage, with an accuracy of 0.01%.

The identification of components obtained through chromatography was carried out using a
sample of known composition, as well as standard compounds, and was compared with literature
data to determine the specific composition of carboxylic acids in tkemali seed oil. The results of

the analysis are presented in 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 Ne10).
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Figure 52. Gas-liquid chromatogram of lipid methyl esters.
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Table N°10:Component composition of carboxylic acids.

Peak Component name Retention time area %
(min)
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

In conclusion, it can be stated that C18 carboxylic acids predominate in the composition of the oil
obtained from Prunus cerasifera Ehrh's stones, representing 92.685% of the total fat content.
Specifically, the dominant carboxylic acid is oleic acid (C18:1n9c), which makes up 61.488% of

the total carboxylic acid content.

Chromatographic study of changes in biologically active compounds during the processing of

Prunus cerasifera Ehrh fruits

The delicate structure of Prunus cerasifera Ehrh fruits makes them perishable, hence proper post-
harvest storage and handling under temperature-controlled conditions are necessary to enable
year-round consumption after processing. Prunus cerasifera Ehrh is known for its high content of
biologically active compounds, leading to high antioxidant activity. The preservation of raw
material quality is crucial, and optimal processing and storage conditions must be maintained to

achieve this goal.

After identifying individual compounds in Prunus cerasifera Ehrh fruits, it is interesting to
investigate their distribution in different parts of the fruit, such as the peel, pulp, and juice.
Additionally, it is important to study the changes that occur in these compounds during fruit

processing.
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Scheme 2. Processing of Prunus cerasifera Ehrh fruits

Processing of Prunus cerasifera Ehrh fruits. A total of 20 kg of samples were provided for analysis,
consisting of 19.7 kg of fruits (98.5% of the total mass) and 0.3 kg of leaves and stalks (1.5% of the

total mass).

The biological activity of Prunus cerasifera Ehrh fruits is attributed to their high antioxidant
content, including anthocyanins, phenolic acids, and flavonoids. However, these compounds are
not evenly distributed throughout the fruit. Phenolic compounds, such as catechins (11889.02
mg/kg) and anthocyanins (proanthocyanidins), are concentrated in the fruit peel (14752.15

mg/kg).

Because of the excess of water-soluble forms of phenolic compounds in Prunus cerasifera Ehrh
fruits, up to 70% of the phenolic compounds transfer into the juice. A similar ratio occurs for

other compounds.

Biologically active compounds in both Prunus cerasifera Ehrh fruits and their derived products
undergo significant changes during fruit heat treatment. The content of these compounds
decreases by 10 times during the preparation of jam, and by 5 or more times in jam. One reason
for this is the use of sweeteners, such as sugar or glucose. However, the main factor is the high

temperature.

The obtaining of juice. Prunus cerasifera Ehrh juice can be obtained through two methods: cold
pressing or blanching. For cold pressing, ripe fruit is pitted using a machine, and the resulting

crushed mass is pressed and filtered. Alternatively, blanching the fruits with hot steam or a small
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amount of water can be used to separate the juice from the pulp. The juice yield during cold
pressing is around 60-62.5%. The resulting juice contains water-soluble compounds with a Brix
0f 7.9-8.1% (extractable compounds 7.3-7.35%) and a titratable acidity of 5.21-5.24%. The content
of anthocyanins is about 140-145 mg/100g. Approximately 30% of the juice is pulp (33% for

blanching), while the stone (15-17%) and skin with pulp (up to 3-5%) remain as waste.

Table Ne11: Biologically active compounds of the fruit are tkemli and products from them

Sample Total phenol Total Total Leicoanthoc | Catechin AA mg sample
(dm.c). mg/kg | Flavonoids | anthocyanins | yanins mg/kg 50% inactivate
mg/kg mg/kg mg/kg 0.1 mM DPPH
Whole fruit | 10804.99+324.14 |384.05+11.52 | 656.20+26.24 | 210.37+7.99 | 8930.80+267.92 | 9.56+0.28
Pulp 10679.03+341.72 |412.93+14.03 | 483.07+£18.35 | 173.11+6.23 | 7902.57+252.88 | 8.22+0.263
Sceen 14752.15+501.57 |267.18+9.61 | 1662.96+59.86 | 608.61+20.69 | 11889.02+428.0 | 4.71+0.160
Waste 7766.38+295.12 |307.63+11.07 | 784.10+26.65 | 235.27+7.05 | 6770.34+257.27 | 9.50+0.361
Pure 2108.82+73.8087 | 43.25+1.64 117.48+3.75 |42.02+1.34 1502.63+60.1052 | 11.99+0.35
Jam 1410.25+50.769 |24.40+0.73 18.01+0.54 13.20+0.46 473.49+17.04 18.68+0.67
Korao 16335.62+620.75 | 490.45+15.69 | 2326.87+81.44 |435.46+16.54 |12242.90+428.50 | 2.12+0.08
(concetrat)
Juice 7313.08+277.89 |264.829.53 | 481.18+17.32 | 162.96+4.88 | 6215.60+223.76 | 30.56+0.97
Sauce 11392.49+387.34 |233.25+8.397 | 726.06+23.23 | 239.46+8.62 | 8762.35+297.91 | 4.56+0.173
Tklapi 5496.02+£175.87 |182.01+6.55 |371.62+11.14 | 126.82+4.56 | 4896.89+176.28 | 6.90+0.276

Production of juice concentrate - The juice of Prunus cerasifera Ehrh was concentrated under

vacuum conditions at temperatures ranging from 40 to 45°C. Concentrate production reduced the
juice volume by 7 to 9 times, depending on the Brix level (from 55% to 60% Brix), which
significantly decreased the storage volume of raw materials. The content of anthocyanins was

maximally preserved in the juice concentrate, ranging from 1305 to 1685 mg/kg.

The Prunus cerasifera Ehrh juice contains up to 10-11% of water-soluble Brix compounds, with a
content of 191.67 mg/l of anthocyanins. This juice was utilized as a raw material for making
Prunus cerasifera Ehrh "wine", by adding cultural yeast and an activator. The content of
anthocyanins in the resulting "wine" was 188.02 mg/l, and up to 5.5-6% ethyl alcohol was
accumulated due to alcoholic fermentation. After filtration, the fermented mass was poured under
vacuum conditions. The resulting Prunus vodka had a content of ethyl alcohol up to 55% (with

secondary overflow). We conducted a study on the Prunus vodka obtained using different
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methods and found that the concentrate obtained under vacuum conditions retained pleasant taste

properties. It was also used in the preparation of Prunus cerasifera Ehrh sauce.

After squeezing the Prunus cerasifera Ehrh fruits, the remaining mass accounted for about 10%

of the total mass, and it mainly consisted of oil-containing (38% oil) bones.

Gas-liquid chromatography of Prunus vodka.

The alcoholic fermentation of Prunus cerasifera Ehrh juice and other products occurred
spontaneously over a period of approximately 15-20 days. The resulting tkemali distillate was
subjected to gas-liquid chromatography analysis using a TRACE™ 1310 Gas Chromatograph from
Thermo Scientific. Chromatography was conducted on a SGE BPX5 Capillary GC Column, which
was 30 meters long with a diameter of 0.25 mm and a stationary phase particle size of 0.25 ym.
The stationary phase was composed of 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. The chromatography process was conducted in two
stages with a temperature gradient. Initially, the chromatography began at a temperature of 28°C
and continued for 8 minutes. In the second stage, the temperature was increased to 280°C at a rate
of 20 (°C/min) and the chromatography continued for an additional 7 minutes. The total duration
of the chromatography process was 27.60 minutes.

The alcohols separated by chromatography were detected using an aluminum ionization detector.
The detector temperature was maintained at 300°C and supplied with hydrogen at a rate of 35
ml/min, air at a rate of 300 ml/min, and degassing with helium at a rate of 30 ml/min. A diagram

illustrating the detector operation mode is presented in Figure 53.

zzzzzz

Fig N°53 Prunus vodka; A Prunus vodka without pectin; B Prunus juice Vodka; C Prunus juice and peel
vodka
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Table 12 mean components of tkemali vodka

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

1 Methanol 0.085+0.002 0.053+0.001 0.053+0.002

2 Ethanol 99.764+3.192 99.075+3.368 96.2012.886

3 Propanol 0. 0.107+0.004 0.094:+0.003

4 Ethil Acetat 0 0 0.027+0.001

5 isoButanol 0.054+0.001 0.914+0.031 1.978+0.069

6 Butanol 0 0.018+0.0005 0.033+0.001

7 Isoamyl 3-mety 0.060+0.002 0.603+0.021 1.117+0.040

8 Isoamyl 2-mety 0 0.231+0.008 0.495+0.018

9 Peak 22 0.037+0.001 0 0

Several methods were used to obtain Prunus vodka and to establish the relationship between
methanol and pectin content in the fermenting mass. Interestingly, removing 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, although the content of other components was significantly reduced, and propanol
was not detected, while in other samples, it is up to 0.1%. There was also a significant difference
in isobutanol content, with 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 specific phenolic compounds in Prunus cerasifera Ehrh fruits was carried out
using different processing methods. As a result of thermal treatment, the content of anthocyanins
was significantly reduced, with their content in jam being reduced by almost 30 times. Similarly,
the content of anthocyanins was reduced by 10 times in sauce and 4 times in concentrate (Corao)
(Tab. 13).

Table N°13: Antocyanins in Prunus cerasifera Ehrh products

Name Cy-gal Cy-rut Peo-rut Total mg/kg
Whole fruit 70.300+2.109 | 57.7+1.846 | 21.128+0.8451 | 151.001+4.530
Pulp 7.551+0.241 | 5.289+0.190 | 2.742+0.082 17.581+0.597
Juice 9.268+0.296 | 5.541+0.210 | 2.466+0.093 17.983+0.539
Skin 60.309+1.929 | 31.025+1.241 | 135.158+4.325 | 393.669+4.738
Tklapi traditional 1.743+0.055 | 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 vacuum 7.398+0.251 | 16.892+0.641 | 4.806+0.144 | 43.796+1.532
Korao traditional 3.903+0.156 | 10.246+0.327 | 3.384+0.121 41.538+1.453
Jam 0.818+0.024 | 3.365+0.107 6.049+0.205
Prunus sauce Sawebeli A | 1.574+0.059 | 5.058+0.202 | 2.59+0.093 15.682+0.548
Prunus sauce Sawebeli C 10.470+0.353 | 13.195+0.501 | 2.903+0.087 30.049+0.967
Sawebeli A freezing dry 9.606+0.344 | 14.77+0.485 | 69.771+2.132 | 138.819+4.355
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The predominant phenolic compounds in Prunus cerasifera Ehrh fruits are neo-chlorogenic and
chlorogenic acids, with concentrations of 0.47 and 0.46 mg/g in the whole fruit, respectively.
However, the temperature treatment has a negative impact on their content. The concentration
of these compounds in jam is less than half of their original concentration, but in the sauce, it
increases due to the addition of spices and mass concentration. In traditional methods of
processing, the concentration of these compounds is significantly reduced, while freeze-drying

leads to an almost tenfold increase in their content

Table Ne14: phenol carbon acid, catechin and procyanidin of Prunus cerasifera Ehrh products

Name INeochlorogenic acidChlorogenic Acid (+)-Catechin [Procyanidin A2 [Total mg/g
Whole fruit 0.47+ 0.016 0.46+0.017 0.2+0.006 0.052+0.001 1.182+0.02
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
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

The fruits of Prunus cerasifera Ehrh contain a significant amount of flavonoid glycosides,
particularly quercetin derivatives such as rutin, quercetin-3-0-glucoside, and pentozide.
However, the content of these compounds is negatively affected by temperature, leading to a

reduction in their concentration.

Table N°15: Quercetine derivate of Prunus cerasifera Ehrh products

Name Rutin (Querceti-3- | Quercetin-3- Quercetin-3- Total mg/g
rutinoside) O-glucoside O-pentoside
Whole fruit 1.27+0.038 0.75+0.03 0.91+0.029 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 traditional 0.13+0.004 0.21+0.007 0.27+0.009 0.61+0.023
Tklapi freezing dry 0.96+0.038 2.75+0.1045 0.345+0.013 4.055+0.141
Korao vacuum 0.023+0.0006 0.152+0.006 0.029+0.0009 0.204+0.007
Korao traditional 0.018+0.0005 0.117+0.003 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
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Prunus sauce Sawebeli A 1.13+0.0406 0.78+0.029 0.4+0.015 2.31+0.08

Prunus sauce Sawebeli C 0.04+0.001 0.04+0.001 0.1+0.0004 0.18+0.005
Sawebeli freezing dry A 0.32+0.012 0.31+0.009 0.01+0.0004 0.64+0.024
Conclusions:

The technical characteristics of five wild-growing forms and five cultivars of Prunus cerasifera
Ehrh, commonly found in Western Georgia, were studied along with the physical and chemical
properties of the juice. Based on these findings, it was concluded that the fruit meets the standard

requirements

The chemical composition of some wild forms and cultivars of Prunus cerasifera Ehrh fruits was
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) were individually isolated and identified.

It has been found that malic acid quantitatively exceeds the content of other carboxylic acids in
all cases studied, and accounts for 55-60% of their total amount in both wild-growing forms and
cultivars. Quinic acid accumulates up to 20-25% of the total mass of acids, and citric acid is present
in small amounts, making up only 5% of the total mass. The majority of these compounds can be

found in the juice, representing around 85-90% of the total mass.

The chemical composition of fruits from some wild-growing forms and cultivars of Prunus
cerasifera Ehrh was analyzed, and five anthocyanin aglycones were identified from the pulp, juice,
and oilcake. These included cyanidin, peonidin, petunidin, malvidin, and pelargonidin, as well as
anthocyanidins such as cyanidin-3-0-galactoside, cyanidin-3-0-glucoside, cyanidin-3-0-
rutinoside, peonidin-3-0-rutinoside, and malvidin-3-0-para-coumaroyl glucoside. Cyanidin
derivatives, particularly cyanidin-3-0-rutinoside, were found to be the dominant compounds in

all cases, with a content of 25.6, 9.6, and 12.48 mg/g in the pulp, juice, and oilcake, respectively

The content of catechin and epicatechin, as well as the presence of procyanidins B1 and C1, have
been identified 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

The fruits of some wild forms and cultivars of Prunus cerasifera Ehrh were analyzed for their
flavonoid glycoside and phenolic acid content. Among the flavonoid glycosides, the following
compounds were identified: apigenin-7-glucoside, luteolin-7-glucoside, rutin (quercetin-3-
rutinoside), quercetin-3-O-glucoside, quercetin-3-O-arabinoside, and aglycone quercetin. The

total content of these compounds was found to be up to 384.05 mg/100 g.

Prunus cerasifera Ehrh fruits were also found to be rich in phenolic acids, including

coumaroylquinic acid, neochlorogenic acid, and chlorogenic acid.
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In addition, stilbene resveratrol was detected in the fruits of Prunus cerasifera Ehrh.

Potassium ions were found to predominate among the cations in Prunus cerasifera Ehrh juice
(2160.5+49.69 ppm) using the HPLC method with a conductometric detector. Additionally, 536-
1000.02 g/t of calcium and 536.73+12.34 g/t of magnesium were detected in the juice.

An integrated technology has been developed for processing Prunus cerasifera Ehrh fruits, which
enables the use of Prunus cerasifera Ehrh juice for the production of Prunus vodka, and the

concentrate can be used as a filler.

It has been established that the Prunus cerasifera Ehrh seed contains 40-45% fat, mainly
represented by unsaturated linoleic and oleic acids. The developed technology for producing

Prunus vodka enables a reduction in the content of methanol and alcohol.
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