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BEABBERIE- RIS 2 YRS R R R R
RERERUSYHIEESH

F R OR#E THO KREF Huz
REE HHE KRB
FCREMIRA P 5 i TR B, MO R AR TR AR BT P
S A 7 RO T SR | Bt 550025)
PRI AR B, H2 15 551700)

W OE CNBRBRIEL R AN R S A A S A A W A, SR FH R TR SRR 0 - R I T 0 P
e A BRSBTS I A R R R SR BRI B B 2 R O R A AT T
Mro MHIZLA LS 1 Rl RS 0 Rl &AM S R S5 I, o e Ak 4 R A& 0 Wi e 2 A
W 2 3-0-F 2 Wik % -3-0- 8% 0T M £-3-0-[ 6" -0-(3-F5-3-H K1 Wk ) B-D-2RFUMETF ] Ml Kz
F-3-0- W% REERET , o Mt K -3-0- AR M K -3-0- A5 AT M £ -3-0-[ 6" -0-(3-F236-3-H
% ) -B-D-F R | B AR AN ZL R B, AR B TR R MR R S S R e BT T ORI AL IR Y
FERIAFFT AR | P Bz 3% S5 F 256 12 U Bm 82 & AU R B 20 e R M RS T 5%

KEIE IR, MR E MR N R R ORG-S

1 5§

HIBL( Rosa roxburghii Tratr. ) Z 5% E Rl 2 a8 v HEHE A, JE0 e [ pa pg 1, A0 B4 rb i) Zh i 35
SHEFEHEA R C ALY BT B R 2 DL 2 ARG S R B I A 3 T A
BT . Wit B R AL A 8 T #E B B ( Flavonol ) , 2= LR G B W28 ML &40, Wil i REE A 2405
B, Gy S5 G BEIY BOE AT BRI B 2B 5 (6 AN R, IR il e e R R ) R 3 R O
HAPURRE PR GBI ORI A B B R 25 .,

i e 22 0 ST AT 4 i A 2 A DO G EE TR R R R v R R A
UK (HPCE) | R ROROAR (357 (HPLC) M OAR (81 k- BB 6 Al 2 (LC-MS) %%, Hirh HPLC 45l
Moty BRUER A EBMEAED ) B R B P RS R AR AT AR R I B 4 T
NFREGFEFWEEMEED IEREFRR R YA S e vp A T E AR 8 R oA - o I
PR A S R R TR 2R R R AR AL A BT T [ S B R R
(4 155 53 BER A B O v i 244 BRI, B 1 AT 455 C AL &9 , 34 mT DL i AN [R) Ak A5 0 114 B4 RILER SRRk
FEF B T BRI A o T IS5 SR FH A 1o TR0 20 33 - i T e AR X Vb SR o (1) 2
FACE YT SR DR ARG A CO, ZEBUY 22 18 Rk B 2R AL &9, ke nik &5 i) R
o R 0L - A B T B F 20 A R 43 R T I P AR A AR B IO v Ak 2 B A T A
FRAE 155 20 P T i B AL A v 407 B8 T R B T ORI B £ 08, &85 & A DG SR B | %552 ) 28 Fh B
KACEW 0T T 2R JOBER R R HEAR B R W 22 -7 -3 20 W 1 S5 0 o 0 R4 A R A i B4 SR 5
HA L 22 Bl 0 BT R AT A M R s R M -3-0- A - R R LSS R K
ILRR FAATF R B, B TFILAR-(40->8) LA R [ LLZEE-3-0-B-D-(6"-(E ) -p-Bt 5 ) - Mt ipg ] 72 1
FEU2 BT, XA R 2O A 2 T8 (B T -3 -0 A M - B S R M R R BT A S &
SRS ) SR UL SR B Rz BOR 0 % R B R AR T AR
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ASBIFSE e PR i ROBORH (5,385 - BB 05K 155 4 9 B35 12 ( UPLC-HRMS ) fff A7 30 B B2 3R K R 2R &
Yy AR bR A O B IR DX B ARG B | B R R S A SO AT RE PRI, RS R AL BB
AT REAFAE M B2 M AL At SRR AL h S SO RE ALy, v W R AR B B RN B S A B R
SE BBy, S HTRIBRL TR 3R SO 2 O L R A5 R R T Ry SR B e FOME A s
HES2 X mIAUR] F 2 DL K 2 O AR BB 3L,

2 SLIGERS

2.1 E5KH

Ultimate 3000 # =5 80RAH (15X -Q Exactive Series 5170 #E G (Y (UPLC-HRMS , S8 2R C i /R B+ A
ﬁEQ&ﬁJ) ; Milli-Q Integral 5 ﬂﬁﬁ?@ﬂ(@z(% Merck Millipore /L\\ﬁj) ; KQ2200B ﬂﬁ%ﬁﬁ%(ﬁfﬂ( Bl
T AR A BR H]) ; BP211D R T KF (75 [ Satorius H2[41) ; DBS-100 #4534y
IXNESAT RN F]) 5 RES2-86A BUJjEh4 78 KAN (VoA ABANEE) ) o

To/K oM A ik (A prat, B rg B AL TA PR ) 5 HCL NaOH (43 #r 4t , [ 24 4 A4k 243500 45 FR
o)) s I (EG5LE, 5 Tedia 2AH]) o ARifEmh Mt K (98.0% ) it R -3-0- 2R (98. 0% ) it
JE R -3-0- T (98.0% ) (_EIFIEMAWRHECA RA T 5 Wit R -3-0- %05 - B2 (98. 0% , 5t
M KAV R BRTHE A ) o HPD600 KA (R TF AL ) o ML (B 5 5wl R4 T
TEM A T BB TR, KON AT ERE RS VR TR, 2 Ok B RS 20 CIRAE A
2.2 BHE
2.2.1 tHmiEMHIE RV T 20°CHIRLEER N SR IR TR R IR ik 60 B 43FET , FRIBGE &t
AL AR, R L 1:20 (w/V) A 70% B, 7E 313 K 300 W I5 ¥ 50°C 44 T
40 min, FEREIL 1:3 (w/V) IIAA HBEE 5 30 min, ZFRIGA M 2 ,4000 1/min 5.0 5 ~ 10 min, I
£ LVEW, A B 1AL B AF () HPD60O B g JZ A A, #4741k & 4, JH 0. 1 mol/L HCI #1 0. 1 mol/L
NaOH 475 B % pH 5.5, A 1 mL/min 3% FAE MR 3.5 h J5, JH pH 4.5 19 70% £ FE3 W LA
1 mL/mindRIEATVRME, WCEEDRBER , 15 Ll Ab e S, e AL 78 R W45, 22 0. 22 pum AT HILGFL I L 0
it UPLC-HRMS 2347 .

2.2.2 WRAEBBROEE  HIFKE4. 5 mg MR 5.0 mg iR -3-0-FEHE- R 5. 0 mg Mt
F-3-0-FZWET R 5.0 mg Mt Hz2 38 -3-0- M2 BT WEARARAE S , FH R BEA AR OF 2 25 2 25 mL, 15 80 45
A4 0. 18 ,0.20.,0.20 1 0.20 mg/mL HIARAES &, 70 5 HL0.1.0,2.0 4.0 8.0 1 16.0 mL, E %
220 mL, ZALIEMRE(0.45 pm) i 0E, &,

2.2.3 UPLC-HRMS MEEMH @i 5. Hypersil GOLD aQ {4345 (100 mmx2.1 mm, 1.9 pm);
FEIR R 35°C ; ABIHERERRIEIE Jy 15°C 5 WM 0.2 mL/min; SEREIRFRR 2 pl; WBIAH A N HEE 7 5h
A B KK, BEEEVEE. 0 ~2 min,80% B; 2 ~20 min,80% ~10% B; 20 ~22 min,10% B; 22 ~23 min,
90% B,

JETE S . MR FLBE 55 B VR (HEST) |, £ B PR EA TR I WSS i R 3.2 kV; BANE HE
320°C ; JNEAESIRFE 350°C ; 5 (N,) Wk 35 arb; BHEI (N,) W% 10 arb; FIE R —% R4
FIEE4E A sl & — R A (Full scan/ddMS?) 3 FETEE m/z 100 ~ 1500; — 2% JF 1% 43 B K
70000, g4y HEEE R 175005 H—fLAlEfERE R (NCE) 24 20 40 F1 60 eV,

3 ARSI

RIF R FRAL S W) 2 Bk | al R MRS E 1 A 0 B 1, 8 B 07 A U A B i 55
W o SR PO B R IS 0 L G i P A AR T SR A, TR A B B R O [M-H ],
GyFOr e SLR AR AR R TRUT AL S A R I M- WS TR T, TR B 5 B R 1Y
10 MG (1) o XTSRS BCRBRAE S 7300 30 45 2 00 4 — >0 1 3 AT U3 A,
AR BRI A0 38 231 B 1 PR B T AR SR L, 5 v A PO, R A5 5 SCRIR U B B S )
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AT T

Bk T 25 th T A o B R R I TR A T AR R R 2
A RRRLSS A OB B A7) 3 25 M2 A0 ( Glu) (2B FUBE (Gal) | B2 HE (Rha) ()
IR AR | BTRLAA B | 25 A0 (6-0-a-L- I ZE Bk 100;

DRI ) 5 KR R AL A W SRR, X il
BRI (0L 7R S TR RS Bk <
PER S () BRIREE LI IO TEOE B EAg L O]
WA IE, TR TR S 0
SRR U | HETT X A AT P T =

Sl TR A Bz 22 W2 0 R AT IR 0%, 4% V i
RULE T R 1, E B30 10 Fiib&4 1,9 #h S T S e
FAT m/z 301 BFEER RN WA A I 2R ! i)

2t ARG T om/z 5 RGBSR 1) it
FPUCR, A SR 7T i1 T A
3.4.5.6.,10 Wi B A X AT SIS ST
F 1 R BRI B 3 B 2605

Table 1 Quercetin and its glycosides in ethanol extract of Rosa roxburghii Tratt

K1 A TRET  RIRL O BRI R B TR K
Fig. 1 Total ion current chromatography of ethanol

extract of Rosa roxburghii Tratt in negative ion mode

[ra=} 8 Fsf ) [M/H] (m/z) 2 P T4 R B S i
P$‘£ Retention Empirical Error Fragment ion mass
nur(;‘i)er time BEE e molecular (x1076) charge ratio
('min) Extracted ion Theoretical value formula (m/z)
1 1.86 603.0754 603.2495 CpyHyy 045 -8.6423 451.3271,301.0339
2 3.42 615.0917 615.0981 CygHy3 Oy —10.2831 463.0863,301.0337
3 3.60 607. 1258 607. 1294 CyrHyy Oy SBTEL 00 one 0 0964, 463 O8el,
464. 0834, 379. 1122, 343. 0431,
4 3.92 609. 1413 609. 1450 CyrHyy Oy —6.0982 301.0324,178. 9967 .151. 0372
301. 0315, 300. 0251, 271. 0226,
5 4.25 463.0838 463.0871 Cy H\0,, —7.1944 178.99 ,63,151. 0014
6 4.51 447.0947 447.0558 Cayy Hy Oy 6.3163 01 o9k, 271 0248, 178. 9978,
7 4.68 370. 0666 370. 0683 CoH,, 04 —4.8383 302.0363,301.0315,300. 0251
8 4.80 369. 1527 369. 1544 CigHys Og -5.1410 301.0321,263.2930,211.0804
9 4.94 381.0446 381.0452 CigH;30, —4.1122 301.0340,178.9970,151. 0020
10 5.21 301.0333 301.0343 CisHy O, -3.1687 178.9963,151.0014,121. 0273

BT T SN IS S BN R] LR R 7 A B 25 5 B SR 1 AR AT B 2R AL B Y Y
MRAFEA BRI fEHE O Rk AWIM-H] &
ESI-MS® &+, m R AR B H 02 F (Yo ) AT A I EFH 0
F([Yo-H]"), Hiruast fpi b Esem [ Y, -H] &+
AR R > A B TR AR 3-.7- 3 - 4 - BTk 3,7,
3,477 40U B EE O I AT LS A £
M FEHE FE (=) ESI-MS &4 T IRE S R E—1E+F, =4
[M-H] ™ AREE 2, N o R IR — 25, —
PR PSR 5515 4 7-OH >4 -OH >3 -OH>5-0H 3-0H; HH,
5-OHY C4 (i bisA SR, RS BB %+

K2 SEEREA5H

Fig.2  Structure diagram of flavonol
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Wt R ik 302, 7E B F AR T IR &) 2k —4 H, 15 3] m/z 301. 0333 1531 55 1%
[M-H]",C ¥ & A8 -3k R - 8 ( RAD ) 2470 K 22 i R il (1B 3) , B Frm/z 179 151
139 il 121 BYICE AN CH,0, .C,H,0, .C,H,0, I C,H,0,, /M7 HfE g il , 455 Wil e E 454
FEAE , & PREC IR M AE C 3R 2 (5 1 (R 3 S22 81 m/z 121 it e 36 B 3R 2 RLAREE A,
m/z 1799 A 5 C B, m/z 179 535 CO 158 m/z 151, Wi R2MEL LK 4,

151.0014

100
801
S
< 60r
= 107.0118
E 40— 121.0273
=
20( 8 830119 178.9963
59<123‘ 8091301 o :)2:;';724 139.0380 |, 164.0097 201.0536 245.0439 z:%—i%ijyn.ozu
| i | AI\ || |125/~0222| |I | L || | 187.0375”/; 2270324 || 1255'0288 273/.0384 _3.11667 1
%0 100 150 200 250 300 350
m/z
B3 i = i
Fig.3 Mass spectrum for quercetin cleavage
a3 eS8 T4 LM -H ] )
m/z607.1258, & H % B K B T —="00r »
. 2N N OH —Hy
m/z 301.0336 (Hit ¢ &) , i #F R 45 5 4 U mET3 ) A2 T mk 211
R MR, JUE HESI(-) Bt T oo
ARG TR I L 7 RROCR SR B o
|7§] Sl , *E TE /ﬁ\: - g& Ei— IJEtl % ?E . ) OII)H m/z 257 -©/0H . .
(m/z 545.1279 .505. 0964 . 463. 0862 ) , W, L T,
NN OH
RN LIRS 77X, (m/z343), 5 R OH0 e 193
SCHR[ 26 95 X 25 45 B - oo o
N N = =0 o) -
3'0'[6"‘0'(3‘%%‘3‘@%%)'B_D':*:?L*7§ OHO QCQO \?n’/z 107
], m/z 463. 0862 7S T-H F 4 o M 1 R e
o s e o - —CHO
H3-0-D-FFUR A, H F 0k — 4y T2 e l
Wi (43 i 180) 743 m/z 301. 0336 (Hif o s 65

KR, S s AR I RS R B
Kl 82, Mz R-3-0-[ 6" -0-(3-F%F-3- 3k
) -B-D-F FUBE T ] & T R i
SEOL B LI A R ™= Wi 28 TR AR AL & W, T S A, 0 i 3 1T mT ARSI Bz 2 -3-0-[ 6" -
O-(3-F2 33 -F LI W) B-D-FFUBEH | Bk

&Y 4 TS T 58 T [ M=H |~} m/z 609. 1413, L BZ AL S 7 T 610. 1413, 7EES
TR, X m/z609. 1413 B[ M-H |~ 47 28035 70 B, 15 3] m/z 464. 0834 379. 1122 343. 0431 F0I
301.0324 M 8, 90 ik 8] UL L WS R S0 8 T S3,m/z 301. 0324 2 Johit s R &+
W N F i 610. 1413 = Ak & 4 At e 23U, BT, B Z W R 3-0-F5 11 503 7-0-F%
T ST R 2 A A R 2 3-0-BTE AL S A 1 B TR T 0 R T o
FEEWTZ , 250K Rha BT m/z 463 BF ) MRIEFH CE THER m/z 464. 0834, FIE ILiL 54
RO BEAE 3-07, MBS AR 1 B B nT AR IR HOBE S D0 0 E 245 100, m/z 464. 0834 K

K4 i He 2R A R A

Fig.4 Cleavage pathway of quercetin



557 o OSLAF R RO € - FR IO 5 43P T X I B R 2R O A G S A BT 959

BT m/z609. 1413 K —5rF R A WTEF  m/z 464. 0834 Tk —4rF #i A M5 211 T B8
T m/z301.0324, MG LIRMEE IS R -3-0- 400 - B WE 1T R i WG B[R] LU X, ) DL BBt
AW i e R -3-0-F M- IR BV T A B — B B 1 5 F 5 Sulaiman 257 95T
GER B NBUREE m/z 464.0334 5 301. 0324 251 )0 AR BE AT M, m/z 464 5558 BERCAIG, B I A
Bz 3R -3-0- - BT A 220k — 201 AR il ( BRUZE ) 10 228k o iy 5 583 , BB O U R =
T AR | P A0S F MR 3-0- Wi B0 R AE 2407 7 SR B2 LR 28 SR K Jemi ) | Sl
72 UL HL T WO SRR BE S4,

&Y 5 BITESY T 58 T8 [ M—=H |~ m/z 463. 0838, VL% AL & Wi 70 T Hy 464. 0838, TE 11 ES
TR X m/z 463.0838 ([ M=H ]~ i#E4T B #r , H 3 (&1 UL i 7 WS e R B SS,
Hrh &8 0B m/z 301.0315 2 HITHi R A0 8106 71 464. 0838 AIHEET IR L AL 54
MR AR ARAE B AL S R A [ Y -H 7 (m/z 300) B TR R T Y, (m/z 301)
FEAR TR X Z B m/z 271 179 A1 151 85T R W, ol AR M 2 it R 3-0- 1 234k B W oo S5 B 3 (7
AR EE IS W B 0 TR SCEk[20],7-0 HEERLRE A S PR Y, (m/z 301) (B Y, >
[Y,-H]™®) Wi HARMI m/z 271 BF, Hliw) LA @ s Y i 2 3-0- B 25069, b T3
A ZUME Y 2 T A ) B ARS8 P Z R 25 52 M 25 -3-0- i S it 2 3-0-2F
FUBEF AR AE S UPLC MY WG [a] S5 5 HH W Aot () U X6, 285 i A 8., AT HE BT m/z 463. 0838 2k —43
TR PSR TR T m/z 301. 0315, 24k A2 UL L T WUSC 3R BURL S6, 1 1 IL 4 o kit Bz 25 -3-
O-F R , RIS A A B o 1o S T e e 15 106 55 3Gk [ 30 ] — 2L,

a6 BIHES T8 TUE[ M=H ] 4 m/z 447. 0947 , Ui I A& W1 B 43 Tl 448.0947 , 1EE
FHAE 0 m/z 447.0947 W[ M-H ]~ #4723 734, 1551 m/z 301. 0345 A &= oo s g,
TR R UL A RRSCE SCREE BUED ST MRS i 448..0947 BT LAHE Ak A W R R 2R OB AR
Pa B TR R I RS B 45 A R TR 164, T LA M R 55— T R BgE A
R Fe—4rF H,0,155 m/z 447.0947 L5, S4E A8 DL HL TR SR SR (5 BUEL S8, St % -3-0-FR
AR IR E) FE X B A S W i e 2R -3-0- B2 BB 1tk a4 8 B 9
PR B UG 5 SR [ 31 ] —3L,

IR TS A 2R 3-0- R ZEHE T M R -3-0- M ETRE M 2K -3-0-[ 6" -0- (358 FE-3-
HE ) -B-D- - ZURE AT | i i 22 -3-0- @ 20 - UM B 1 ¥R E P [ M-H ], & 11
Ry OB O B2 R AT T B T Wik B A T AR T O T 2 T 2 KW RE AL

4 % i¢

I FEL o R A € 15 - R K 15 0 9 IO i X ) A i R 28 R LW 2k 5 R b A AT, 2L 2 7
1 Pt 5 9 Fh & i i AL EE AP 5, He e aT i AL F AR P A R R M R 3-0- R 2
T Mt B R -3-0- %M Mk K -3-0-[6"-0-(3-F2 3-3-H 5L 8 1% ) -B-D-F ZUHE 1 ] i iz =-3-0-%
- BT AR B 0 AR R M T 2R AR . ARG At A3 AT T I B R R AR S b e TR
BUFRERIE B, BT AR A 42 0 S LR 2 A A W DA R AR SE N IT & A AR AL T HHE 2 7%
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Identification and Analysis of Quercetin and Its Glycosides
in Rosa Roxburghii by Ultra High Performance Liquid
Chromatography-Tandem High Resolution Mass Spectrometry

WANG Yi', GU Yuan-Ting*, DING Zhu-Hong*', CHEN Si-Qi' , XIAO Shi-Yun',
YU Yi-Hong', DU Bo-Feng', SONG Yu-Ting'
'(School of Wine and Food Engineering, Guizhou University, Rosa Roxburghii Engineering Technology Research Center,
National Foresiry Bureauw, Key Laboratory of Storage and Processing of Agricultural and Animal Products
in Guizhou Province, Guiyang 550025, China)
*( Bijie Vocational and Technical College, Bijie 551700, China)

Abstract The ultra high preformance liquid chromatography-tandem high resolution mass spectrometry was
used to find out the possible composition of quercetin and its bound glycosides in Rosa roxburghii. The
quercetin and its glycosides of Rosa roxburghii were analyzed by standard chromatographic time control,
relative molecular weight, second order mass spectrometry fragments, and so on. The results showed that one
quercetin and nine nuclear structural substances containing quercetin were identified from Rosa roxburghii.
The chemical composition of quercetin, quercetin-3-rhamnoside, quercetin-3-0-glucopyranoside, quercetin-3-
O-rhamnoside,  quercetin-3-O-thamnoside,  Quercetin-3-0-[ 6 "-O-( 3-hydroxy-3-methylglutaryl )-8-D-
galactoside ], quercetin-3-0-glucose-rhamnoside, Amongthem, quercetin-3-rthamnoside, quercetin-3-0-
glucopyranoside, quercetin-3-0-[ 6" -0-( 3-hydroxy-3-methylglutaryl ) -3-D-galactoside ] were found in Rosa
roxburghii for the first time. According to the ion fragments, the pyrolysis pathway of quercetin glycosides was
inferred, which enriched the basic research results of Rosa roxburghii resources, and provided a theoretical
reference for the structure identification of quercetin and the subsequent rational development of the drug and
food utilization value of quercetin glycosides of Rosa roxburghii.

Keywords  Rosa roxburghit Tratt; Quercetin; Quercetin glycosides; Ulira-high performance liquid

chromatography-tandem high resolution mass spectrometry
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