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Analysis of chemical components in alcohol extract of Rosa sertata x
Rosa rugosa based on UPLC-Q-TOF-MS
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Mechanism and Comprehensive Utilization of Qinghai-Tibetan Plateau ,Xining 810008 ,China

Abstract ; In order to quickly analyze and identify the chemical components of the alcohol extract of Rosa sertata x Rosa rugo-
sa ,ultra performance liquid chromatography coupled with quadrupole time-of-flight mass spectrometry ( UPLC-Q-TOF-MS)
was used in this study, Waters ACQUITY UPLC HSS T3 column (100 mm x2.1 mm,1.8 pum) was used with The mobile
phase is 0. 1% formic acid aqueous solution (A) and 0.01% formic acid acetonitrile solution (B) and gradient elution. The
MSF data were collected under the negative ion condition of electrospray ion source ( ESI). Sixty-three main components were
detected according to the exact relative molecular mass, mass spectrometry fragmentation information, and related literature
and reference materials, including 26 flavonoids, 11 polyphenols (4 phenolic acids and 7 tannins) ,7 triterpenoids,4 phenyl-
propanoids ,8 organic acids, 1 iridoid terpene, 1 volatile oil and 5 unidentified components. Twenty-eight compounds such as
pectolinarin , melilotoside and asiatic acid were identified in this genus for the first time. UPLC-Q-TOF-MS method was used to
further improve the chemical constituents of Rosa sertaia x Rosa rugosa ,which provided a reference basis for the basic study of
pharmacodynamic substances.
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e

EEIROSEEET N LIV ol BN A= g T e
Z (R ELR EE TR 2 22 W A A 2 A & W 0 1
SIHTIR AN SE | N 7K B R %) 1k 2% B 1
WFE TR A A . RO, ARBF R T R BUE 5 ik
PEPER R MR o B RO LT e AL
WOAR 3% - DU 9 - RATIS ] 52335 ( UPLC-Q-TOF-MS)
FeARY WFK B WER Y T AT S 63 AN E
2y . SETAPERAR L, AR ST — 2P 58 3% T
K B BT R 2 R 22 1 2R A0 G W A2 o
E I HE T ZE S E BBk G Wis 3l 28 4,
Shyvty 7K BB A Jo A o) N 2 R ) o B AT e AR AR T
275 PR AR o
1 w57
1.1 #iflEm

WK BUORFEGOR BB A B IE ) 50
T K SO AP e b (222 101°57706", 43 B 36°50”
15", W45 2 750 m) |, 3 H1 75 W45 24 1 Sh A 4 ot i B
S FATMRE BAR S E AR A RAE T35 M I
KBTI 617 SL80 % brA 5o 2021-X-06, #F
a2 B AR B e O (i 50 H ) Jr e, 7E-
20 CHRIEMAEI
1.2 RH

FH B RN EE (B35 LG, FE [ Merck AH]) ;&
JiE R (B2 LC/MS, FE[E Merck 23 H]) ; &84k
M (ACS 2%, ACS reagent =97% , 3% [F Sigma 2\ ] ) ;
LR I ME K ( Standards Kit for Tof G2-S, 35 [E Wa-
ters 0 H] ) 3 ZRAB K (77 N Ja B TG it RORHA BR 2
) s A AR Milli-Q &8 2K A A, HoA iR 24
Sl

B T1F (CAS:58511-73-2) s #it iz F-3-0-4#i %
B -7-0-F 25 B% 1 ( CAS: 18016-58-5) ; 28 = Y&
(CAS.480-104) ; 3 F U ¥ fig ( CAS. 1844941-
7) £ T (CAS: 149-91-7) ; 2 T ( CAS: 153-18-
4) s M R (CAS:21637-25-2) 5 1L 25y (CAS :520-
18-3) ; #fit iz 28 (CAS: 117-39-5) ; XJ I i 4l i 34 =
98% , ¥4I A AR AR AL 2 AE W H R AT FR A A,
PRAEN I IR A S50 2 e

1.3 ##

0.2 pm, 13 mm Pall GHPAcrodisc® Syringe g K
([ Pall A7) ;1 mL — R PETC ST 5 (F
I B2 7 45 AT BR 22 7] ) 5 Labmed #% #0483k 1 000,
200 .20 pL( 3 [H Labmed Biotech 23] ) ; KG2 211W
1.5 mL B.00%5 (£ B KiRGEN A H]) ;2 mL 37 Hi 12
F S A S ( 56 ] Waters 24 5]) .

1.4 (UF5EHF

Xevo G2-XS QTof W& ik FHAY ( 35 E Waters 2
7)) 3 Secura513-1CN ¥ % K ¥ (1 [E Sartorius 2%
) ;KQ3200DE AUE 2 88 A5 g 1 Dk A (B 1L i i
A IR Milli-Q 4l K AX (3 [ Millipore 2%
) ;5810R 533k 25 LML (2 [E Eppendorf Cen-
trifuge /N ) ;Masslynx V4. 1 g4 ( 2515 Waters 2y
F)) ;UNIFI' BlAA5 B RS0 (3L Waters 2AH]) o
1.5 ik
5.1 X AF & 69 BL )

Fir AW s EHLRE A S BERC I 4 °C UK DR AE
Jo KRl E .

LS. 101 o B S v i T o

AR R TR M R -3-0-4 %
BEF-T-0-FRZEH 7 T VR T w0
e Mk E 2R RS RIIR 9 A0 IR o T
JHEEF i FR PO A, PGB SR Bl 0. 25 mg/mL %
e, EALEMKYE L & PR E A O, S 75% &
R RS, S0 10 min (12 000 r/min, 10 C)
BB UL E R, B RIS W, S AR 2 mL (135
HIRE D
1.5.1.2 H3s 3 W i e )

HEBRFRIC A SR K B A K BORAE AL 0.5 ¢, B T
Hoeph k4%, in A 5 mL 83 1 LR %, 50 °C K
PRI b FE5) R R E S min, BURBOR I
200 pL,fMA 75% £ 1 000 pL F#iks, FEor iR A E
VRS 10 min(12 000 1/min, 10 °C) , BB
JE R, I EIE WG 0.2 pom GAL B, A7A# 7E 2 mLL
7 WIRE S, BRI N Rose , BIAAERE Sl VA TR .
1.5.2  UPLC-Q-TOF-MS #-3 A4 7 ik
1.5.2.1 fmigsfy

Waters ACQUITY UPLC HSS T3 4 % £ ( 100
mm x2.1 mm, 1.8 pm) ,KF & 0. 3 mL/min, 3
e 1 pL, FEiR 40 C5sh AN 0. 1% H R K W
(A)-0.01% HIR ZHEH W (B) ,BEREVERL , F2 )7 1508
&1,
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Table 1  Gradient elution procedure
Vel e A R
Elution time Flow rate (%) (%)
('min) (mL/min) ¢ ¢
WA Initial 0.3 99.0 1.0
1.00 0.3 90.0 10.0
6.00 0.3 80.0 20.0
12.00 0.3 40.0 60.0
15.00 0.3 1.0 99.0
18.00 0.3 1.0 99.0
19.00 0.3 99.0 1.0
20.00 0.3 99.0 1.0
1.5.2.2 JiigJiik G54 SCHRARAE A Scifinder FCE AT A3 H 51 5047

HL I8 25 15 7~ 95 ( EST) 7E 7 85 5 2% 4F T, Continu-
um FEEL, SR AE MS® $di . M IEWCN 200 pg/pl 5%
IR NKMERK ,0. 5 mmol/L HI RN .

AL m/z 50 ~ 1 200, 49405 7] 0. 2 s, Kl
i} 1E] 20 min,

IR F Al 43 L e (CE) 6 'V, e fiE 2 il 4 L )& oy
20 ~60 Vi PR B E RN 2.0 kV, HE
fLH RN 60V, B 7RI 100 °C, Hl Bh i 25
B R R SRR AR Ny, L R EE 450
C,HEFLA R 50 L/he, 2215 F46 S AR 600
L/hr,
1.5.3 H4Ea

Masslynx V4. 1 3, R4 48 BRI AL 3 UPLC-
Q-TOF-MS ##f% . UNIFI Bl22(5 B R4S, 758 /0
WS AFfE A ZE 5 A 4. E kB MS T3 [ Al
FAOCHE A5 S, B T H & W BUE A F &, B4
ChemSpider 7F 2k 24 4 FE ( PubMed , PubChem , Mass-
Bank %) FiH 250 3% 4 ( TCM Chiese [ UNIFI1.7]) ,
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TIC) , WK 1 s, B3R E FH IS TR ML
2R-3-0- N -T-0- R H T i 5
U IS B MR 2R MR B BORR 9 A X BEL
T T RGUT SR T E@ag R, e 2 fos. Lia i
W 0, AR AR B 25 ) O AS B AR X O3 7 R L 255
TERIERE B B A5 8 X BO AR B4 1 1 1k 2 1 oy
HEFT e VGBI , 1455 AR DG SCHR SR e HE I, A
W 63 ASpsr. Horpr, (5 26 AHEEIZE (11 2
B2 (4 DNEIRE N T MRS ) 7 A=k 4 A
RINRE, L ADIMEEERESE 1 MR 8 ML
FRISHS I RUEE T, e R IR 2, Mgt
R OB R T BEIRAE 28 MG Y B IKTEIX
R R %, AL B et gl 3 s,
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Fig. 1
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TIC of Rosa sertata x Rosa rugosa under negative ion mode
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Fig. 2 The TIC of standards under negative ion mode
TE:1 ~9 BB T B TR M R 3-0- MR 7-0- B 9T S R B3t LA my B R R RO
Note:1-9 are glucogallin, gallic acid, quercetin-3-0-Glucoside-7-0-rhamnoside , rutin , isoquercitroside , kaempferol-3-0O-glucoside , kaempferol ,

quercetin, madecassic acid.

K2 EKHBER UPLC-Q-TOF-MS JRit #14E

Table 2 The mass spectrometry data of Rosa sertata x Rosa rugosa

‘ AT
e+ Relative molecular mass
‘ s . e 1L
oy BEEE Ex O e gy n)  WART R o ,
¥ Quasi- . O Fragmentat e 2 ik
Iy Molecular Addition  Diviation . 4 .
No. (min) formula molecular ion (ppm) SCME R ion Compound Classify Ref.
i ion peaks P Measured Observed (m/z)
(m/z) value value
1 0.96 C/Hjp06  191.0556  [M-H]- 2.8 192.0629192.0634 173.0124  ZEF*f& Quinic acid AL 10
2 1.07 CiH1p05  329.066 4 [M+HCOO]" 0.8 284.0682284.0685 268.0321  f##Z Prunetin B fif] 11
3 1.09  CH05 173.0452 [M-H] 1.8 174.0525174.052 8 115151 2;2422 FEHR Shikimic acid AR 12
4 115 CjHi0p0 331.0647 [M-H]- 7.3 332.0719332.0743 169.011 6, BT Glucogallin * {30 10

125.006 4
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%23% 2( Continued Tab.2)

HEX o F i
¥ Relative molecular mass
X X Tl - /z) PR BT
e/ B At a (m/z i )
K5 PR REEN Quasi- I E'%,% méj Fragmentat &S] Bl ik
Iy Molecular Addition  Diviation . . . .
No. (min) formula molecular ‘o (ppm) STl FRAE ion Compound Classify Ref.
mn ion peaks Measured Observed (m/z)
(m/z) value value
169,032 1 4HEER B F R 4-(B-D-glu-
5 1.34 Ci3Hi60,0  331.065 2 [M-H]~ 5.7 332.0725332.074 3 125’ o1l 2\ copyranosyloxy )-3, S5-dihydroxy- fiy iR 13
’ benzoic acid®
331.042 5, o I
6 1.95  CyHyOpy 483.0780  [M-H]- 0.0  484.0853484.0853 169.022 4, ﬂ'o"ﬁﬁ¥@%%ﬁ%% 1,6 4 10
Bis-0-galloyl-8-D-glucose
125.064 8
7 2.01 CHeOs  169.0132  [M-H]™  -5.9  170.0205170.0215 125.0273 ¥ T Gallic acid * i 10
8 2.05  CyHyOy, 483.0776 [M-H]-  -1.0  484.0848484.0853 179.0122  4:2Hi¥ " Hamamelitannin® L9 14
. 463.059 8, o
9 2.18  CyHyuO 633.0723 [M-H] 1.6 634.0796634.0806 WS Corilagin Ld5 10
10 3.33  CyHy0p5 635.0824  [M-H]- <11 636.089 7636.090 4 - - F U -
) 245.076 9, boge e .
11 3.63 C;sHyu0p 289.0698 [M-H] 6.9 290.0770290.0790 0 RJLHHK Epicatechin | 15
12 378  CgHgOs  183.0281 [M-H]- 9.9 184.0354184.0372 125.0071  IZFRAHES Methyl gallate R 16
483.0169.,
465. 0746 . .
C13,6-C R
13 3.93 CyHyuOy 6350877 [M-H]® 2.0 636.0950636.0963 313.0461,  '°° ,&%\ﬁ%”ﬂfm W 16
1,3,6-Trigalloyl glucose
169. 1896 ,
125.0814
14 405 CypHig0y 785.0833  [M-H]™ 5.7  786.090 6786.095 1 - - F e -
4-Z i He-2- VS R -B-D-1ik
I R R
C,5Hy00 Hl- i
15 415 1sHaOg 3271070 [M-H] 4.6 328.1143328.1158 165.033 1 4-Acetyl-2-methosyphenyl-B-D- KR 17
561 . 112 4 N glucopyranoside#
. 289.007 1 Gambiriin A2 5% 64> FHg ik
. C3oHy50 . -l . . A ¢
16 504 CyllyOp 6251553 [M+HCO0]™ 1.6 S80.1STUS80.1S8 1 5 " o0t o o somer® 2dsi 18
203.412 7
561.110 7,
289.006 4,  Gambiriin A2 [F4> Sk
‘ CoHo0 ) - 0. . . : ¢
17 524 CaHyOpp 6251566 [M+HC00]™ 0.5 801584580158 1 0 o 0 o fomer® R 18
203.409 6
, 475.015 9, S _— .
18 532 CyHy05 657.1637 [M+Cl] 6.9 622.1943622.1898 . Mg a4 Pectolinarin i 19
. 301.0428, I
19 5.35  CyHy0p; 625.1413 [M-H] > 0.5 626.1486626.1483 179.146 7, MZ?”%?J‘Z'OTﬁﬁﬁﬁ A 20
[M+Cl] Quercetin-3 ,7-Di-0-glucoside
151.275 8
) 163.0720, o, I
20 5.57  CiHigOg 3250925  [M-H] 1.3326.097326.1002 5 BB Melilotoside ENLEA 21
21 567  CyHy03 937.1043  [M-H]- 3.4 938.1116938.108 4 - - K -
Py e S A 3.
2 585  CyHyOps 6391540 [M+HCO0] 4.2 594.1558594.158 5 285.149 7 Ejﬁ’;‘f?dz A Kaempferol 3 #iH 15
S|
it R -3-0- R W -7-0- 2%
463.053 4, M
CyyH300 H] \ ;
23 59  CpHyOy 609.1431  [M-H] 4.9 610.1504610.1534 S o Quercetin:3-0-glucoside-7-0-th- T 1
amnoside *
24 6.08 CayuHyOy 609.1392 [M-H]-  -1.6 610.146 5610.147 5 - - K -
163,034 6 Wit 3 2-0- A AT M - SR
25 6.42  CyHy046 609.1402  [M-H] 9.7 610.1475610.1534 " 2 Quercetin-Di-O-glucoside-tham- il 22

noside”
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%3% 2( Continued Tab.2)
RS 737
N Relative molecular mass
X XTI " /z) FRET
e/ BT At o (m/z i )
e PREIT Gyt Quasi- LS %% H:éi Fragmentat &) ey Sk
Iy Molecular Addition  Diviation . . . .
No. (min) formula molecular ‘o (ppm) STl FRAE ion Compound Classify Ref.
mn ion peaks PP Measured Observed (m/z)
(m/z) value value
26 6.55  CyH3046 609.1423  [M-H] 6.3 610.149 6 610.153 4 436031 2075252‘ 75T Rutin * B ] 10
(+)-JLAER 7-0-B-D-RHFEF ok
i 289.016 5, [R5 SHfk
C,yoHp0 HT- K N ;
27 6.57 20H2010 421.1104  [M-H] 8.5 422.1177422.1213 271155 1 ( +)-Catechin 7-0--D-xyloside | 23
or isomer”
301.125 1, il £ 4-08-D-Hi% s :
C,,Hy00 “H]- 2
28 6.75 21H201,  463.0881  [M-H] 0.1 464.095 4464.095 5 179.138 6 Quercetind’-0-8-D-glucoside B [l 24
29 6.76  CyHygOy6 595.1316  [M-H]- 1.9 596.1389596.1377 301.1265 WEZ?TMW}ME*%H . TR 11
Quercetin-3-arabinoglucoside
30 6.93  CyHy0pp  463.090 4 [[I\I\;IHJH 4.7 464.097 6464.0955 301.0248  FHizT Tsoquercitroside * ] 15
+
31 729 CyHpOy5 579.1362  [M-H] 1.2 580.1435580.1428 301.2143  jfij#iz5 Carlinoside® (i 25
285.0328, L i o )
2 7.53  CyuHyuOp 447.0890  [M-H] 9.6 448.0963448.100 6 284.027 8., ’?‘Zf*ﬁ Kacmpferol-3-0-gluco- W 10
255.0264 S "
: 1B R 3-0-0-L- AR
33 7.80  CyHy0y 447.0965 [M-H]" 7.3 448.1038448.100 6 301.2624  Quercetin-3-0-q-L-Thamnopyr- £ il 11
anoside
429.1535,  2-0-WETMMlLE ,
M4 7.93  CyHp0y5  599.105 3 -H]- 1.8 600.112 6 600. 111 5 ' i 26
w2 [M-H] 301.156 8 2'-0-Galloylquercitrin® A
AR
35 8.30  CyHiOy 417.0815 [M-H]" 2.8 418.088 8418.090 0 285.1259 th83-3-0 W?\Lﬂﬂ%ﬁ- ] 20
Kaempferol-3-0-arabinoside
285.0465, 1% HH-3-0-0-L- BN
36 8.46  CyHy0, 431.0996 [M-H]" 3.0 432.1069432.1056 284.0402,  Kaempferol-3-0-q-L-thamnopyr- H 14
257.0394  anoside
(+)-JLAER 7-0-B-D-RHFEF ok
289.068 1,  [ISMSHIA
CyoHp0 “H]- > 2
37 8.60 20H2010 421.1163  [M-H] 5.3 422.1235422.1213 2710033 ( +)-Catechin 7-0-g-D-xyloside ) 23
or isomer”
38 9.10  CysHyOs 285.0404 [M-H]" 0.1 286.047 7286.0477 257.3632 (1% Kaempferol * i 10
Wiz Bh-3-70 % B 72 -P-F
447.1452 ik
C3oHp60 H1- N -
39 9.21 30H6013 593.1306  [M-H] 0.9 594.137959%4.137 3 2851245 Kaemplerol3-glucoside 2" -p-cou- B [l 10
179.001 1 maroyl
40 9.31  C;sHie0; 301.0346 [M-H] 2.5 302.0419302.042 7 151‘ o0 4‘ 1t % Quercetin * HH 10
. . 447.145 3, S .
41 9.37  C3Hy0y3 593.1313  [M-H] 2.0 594.138 5594.137 3 285, 154 4 FREBT Tiliroside B[l 15
THAR-T-0-B-D-AHHETY
42 9.55 Cy Hy09  463.123 7 [M+HCOO] 2.0 418.1255418.1264 255.1322 Pinocembrin-7-0-8-D-glucopy i ] 12
ranoside
43 9.66 - 582.253 8 - - - - - - RETE -
12-5546-8, 10- Lk — 4
44 10.12 CG;H305  327.2163 [M+HCOO]~ 4.3 282.218 1282.2195 263.0321  12-Hydroxy-8, 10-heptadecadien- LR 27
443.003 8 oic acid*
45 10.15  C3Hu0s  487.3420 [M-H]- 1.8 488.3493488.3502 425.1003, FHEEfR Asiatic acid® =it 28
409.003 7
46 10.19  CisH06  285.0396  [M-H]- 3.0 286.046 9286.047 7  241.0022 ABEZE Luteolin gl 28
300.002 4, 3,4’,5,7-DU #5281 4E I
47 10.20  CH0;,  315.0503 [M-H]- 2.3 316.057 6316.058 3 272.048 6, [l G| 29
227.3749  Sexangularetin®
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%3% 2( Continued Tab.2)
FERX 43 Bt
T Relative molecular mass
N T . /z) AT
e/ BT At o (m/z i )
J?‘E% ﬁ ra ﬂj ﬁ%ﬂ: Quasi- bﬂ H '%% BE%E_ Fragmenlat ’ﬂﬁ%% f’ﬂ j(fﬁk
Iy Molecular Addition  Diviation . . . .
No. (min) formula molecular ‘o (ppm) STl FRAE ion Compound Classify Ref.
mn ion peaks Measured Observed (m/z)
(m/z) value value
407.074 2,
259.046 3,
48 10.25  CpHy0p  467.1920 [M+HCOO]™ 0.7 422.1938422.194 1 175.0216, 4% Isovaltrate” WmERE 30
147.040 1,
119.014 9
313.146 5,
. 287.2436, .
49 10.54  CigH3,05  329.230 1 [M-H] 9.8  330.237 4 330.240 6 224,102 4 Pinellic acid HHLER 31
171.034 2 o
10,16-—F2 4N
50 10.86  CiH3,0, 287.2241 [M-H]" 4.7 288.2314288.230 1 269.1325 10,  16-Dihydroxyhexadecanoic HHLR 32
acid®
311263 2 9,10, 13-=FH-11-4 /iR
51 11.18  CjHy05  329.2330  [M-H] -1.1 0 330.240 3330.240 6 ‘293‘ 164 7‘ 9,10, 13-Trihydroxy-11-octadece- HHLR 33
’ noic acid®
52 1136 CysHypOs 2811418 [M-H]- 8.2 282.1490282.1467 125.2565  Jfr FAHES Octyl gallate® [l 34
53 11.60  CpHx»O0, 243.1610 [M+HCOO]™ 3.3 198.1628198.1620 139.006 4 HFH WL Citronellyl acetate FER I 35
< 485.126 4 B E B ] Madecassic .
C50H,50 H1- —ge
54 11.70 30H806  503.342 5 [M-H] 9.4 504.349 8504.345 1 457,003 4 acid ** = 28
55 12.06  C3Hy06  503.334 1 [M-H]" S1.3 0 504.3414504.345 1 - Sericic acid =i 36
443.337 6,
56 12.88  C3Hu05  487.3405 [M-H]- 4.9  488.3478488.3502 469.3108, R Fuscaphic acid =i 24
425.342 6
57 13.30  C3oHyOg  501.3249 [M-H]~ 5.4 502.3321502.329 4 - H 75 Medicagenic acid® = 37
58  13.70  CuHy0; 293.2134  [M-H] 3.9 294.2207294.219 5 - 9-Kode* AR 38
59 13.97  CyHu0s 4853229  [M-H] 9.0 486.330 1486.334 5 - SRR Quillaic acid® =il 31
13-% “HR
60  14.23  CHyu0; 295.2275  [M-H]®  -1.4  296.2347296.2351 277.168 6 AR/ mﬂ o AHLR 39
13-Hydroxyoctadecadienoic acid
3-0-% T B 9L M 3-0-Cou-
61 1426 CyHs,0, 633.3763  [MH]- 5.3 634.3836634.387 0 - FOMLIE S0Co g
maroylasiatic acid
62 14.63 C3oHi04  471.3439 [M-H]~ 8.7 472.3512472.3553 - AR Hederagenin = 24
270 F H AL E R 27 -
63 1536 CyHy 06 617.3807  [M-H]" 6.6 618.3880618.3920 - WELMALZRREY 27 ESES 41

Coumaroyloxyursolic acid®

Vs Gt B L AR NI B R 5 - ORI

=
EIs

Note: ™ Identification by comparison with the reference substance;; * First identification from this genus;“ -

indicates no relevant information.
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Fig. 3 Structures of 28 compounds identified from genus Rosa for the first time
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Fig. 4 Primary and secondary mass spectra of rutin
Se6-
562.11349
2:5¢6 169,01318
82. 10235 62. 00563"22 13308
. - “Ah}“l _ 708.84279 823.88756 100445715 114876119
100 a0 500 600 700 800 900 1000 1100 1200
125.02734
Se51 284.02176
201.02176
‘—299 05012
300.04701
‘ 461.10711 532.24017 778.31065 1148.76125
o nlll ol - : . : B
100 200 400 S00 600 700 800 900 1000 1100 1200

&5

REFEBRE—  ZRREE

Fig. 5 Primary and secondary mass spectra of gallic acid
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