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[ Abstract | Objective: To separate and identify flavonoids extraction from Mori Cortex rapidly, and
investigate their fragmentation behavior and secondary fragmentation pattern upon electrospray ionization. Method .
The extraction was separated and identified inelectrospray ionization ( ESI) negative mode by ultra performance
liquid chromatography coupled with quadrupoletiem-of-flight mass spectrometry ( UPLC-Q-TOF MS) technique. It
was conducted on Waters BRH (2.1 mm x50 mm, 1.7 um) column with 0. 1% formic acid solution ( phase A)
and acetonitrile ( phase B) as the mobile phase for gradient elution. The column temperature was 25 C and the
flow rate was 0.3 mL + min~'. Result; Accurate relative molecular mass obtained by UPLC-Q-TOF-MS technique
was combined with secondary mass spectrumfragmentation information for data statistics and analysis by using
Masslynx 4. 1. By referring to SciFinder database, 13 flavonoids, including 7 Diels-Alder compounds ( represented
by sanggenon C and sanggenon D) and 6 prenyl flavonoids ( represented by morusin), were separated and
identified from the flavonoids extraction of Mori Cortex. Conclusion: The loss of H,and H,0 was characterized
here by using UPLC for the first time and their fragmentation behavior upon electrospray ionization was discussed.

providinga rapid, simple and reliable method for the identification of flavonoids extraction from Mori Cortex.
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Fig.1 Base-peak ion( BPI)chromatograms of flavonoids extraction of Morus Cortex
*1 RAEESEMRIYABFEIXTHSEE
Table 1 Identification of flavonoids extraction of Morus Cortex in negative mode
No. Iy W {8 B (E - e A
/min (m/z) (m/z) P2 FETF RER o
1 1. 46 1.4 711.244  711.738  C,H, 0, 710.225[M -H - H,0] = ,692.261,601. 178[ M — FARME T
H-C,H0,] "~ ,600.213
2 1.85  -5.2 579.166 579.581  C3HyOy  469.124[M - H - C,H 0, ] ,451.147[M - H -  RWKME C, Zkmg C
CoH,0, ~H,0] " 427.103[M — H - C,H, 0, - C,;H, ] - "KM J, australisine C
3 2.01 1.3 707.219  707.707  Cs5Hy 0, 705.219[ M -H - H, ]~ ,638.215,611.170,353. 106 AR C
[M-H-CyH,z0,],177.030,125. 030
4 213 -39 561.155  561.565  CyH, 05  451.158[ M - H - C,H,0,] = ,450. 116,449, 105 F kg G
[M-H-CgHg0, -H,] " ,439.093
5 2,32 -14.7 707.219  707.707 C,H;0,  705.219[M -H - H, ] ~,638.215,611. 170,353. 106 i D
[M-H-CyH,s0,],177.030,125. 030
6  2.43 3.5 581.165 581.597  C,;,H;,0, 469.135 [M - H - C,H,0, - H, ], 439.091, FREM X, FEMW Y,H
451.124[ M - H - C H 0, - H, — H,0] il P
7 2.6l 3.8 691.197  691.707 C,H, 0, 673.250 [M - H - H,0]~, 58118 [M - H - REM G, REM K,
CoH,0,] " ,555.209,539. 158,515. 103[ M - H - C,H,0, — wittorumiin C, multicaulisin
H,0-C0,] " ,471.104[ M - H - C,H,0, - C,H 0,17,
469.208[M - H - C,H,0, - CH 0, —H, ]~
8 2.76 -7.4 693.228  693.723  Cu,HyuO,,  691.212[M-H -H,] ™ ,675.222[M - H - H,0] ~, R G,RHM O
583.142[M - H - C,H,0,] " ,581.157[M - H -
CeHs0, — Hy,17,567.199 [M - H - C4H,0, ],
539.170 [M - H - C¢H,0, - €O, ], 541.171,
531.197, 513.237, 473.143 [ M - H - C¢H(O0,
CeHs0,]"
9  2.87 L7 691.197  691.707  CyHy0p  581.205[M — H - CaH0, ]~ ,579.165[M - H - R HE G, FHE K,
C,H,0, -H,]" wittorumiin C, multicaulisin
67162 2
10 3.06 -3. 691.197  691.707 C,H;0,, 673.184[M -H -H,0] ~,581. 182 ZHEE G, M K,

wittorumiin C, multicaulisin

[M-H-CgH0,] " ,539.204,555. 191,
515.136[ M - H - C,H,0, —H,0 - CO,] ™,
471.159[ M = H - CH, 0, - CoHg0,] "
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No. 1y W 7 {8 BL RN 1 (452N
i 5 (m/2) (m/2) BT 58 ey
11 315 -1 693.228  693.723  C, H;0y, 691.212[ M - H - H, ] ~,583.200 [ M - H - FRW G,RHM O
CeHg0,] 7 ,581.157[M - H - C,H,0, - H, ] ™,
541.171,531.197,513. 237
12 3.37 -14. 759.281  759.824 C,sH,0,,  757.141[M-H-H,] ,739.221[M -H - H, - FEM N, & EE H,
H,0] " ,693.214 mongolicin €
13 3.95 -2 757.248  757.820  CusH, 0, 647.134 [M - H - C H,0,] " F A W
14 414 -2 761.286  761.840  C,sH, 0, 759.275[M -H - H, ] ~,741.332[M - H - H, - SR M
H,0] ,649.244 [M - H - H, - C,H,0,] ",
581.178[M - H - C,H,0,C5H,, ] ~,539. 166 [ M —
H-C4H 0, - C¢H 0, —H, ]~ ,359.234[M - H -
C4H 0, - C4H 0, —H, —C5H,, ] ~
15 4.29 -19. 423.181  423.486  C,5Hy 04 421.172[M - H - H, ] = ,352.075,309. 026 [ M - SFAREAE A, K& E
H - CyH, ], 352.075, 313.030 [ M - H -
CeHg0,] 7 ,295.124[M - H - C,H,0, - H,0] ~,
269.145[ M - H - C4H,0, - CO, ], 243.071,
231.051,226. 057
16 4.41 -3. 419.150  419.455  CysH,, Of 401.114[M - H - H,0] ~,363.083 [M - H - ¥%Z&
C,Hg] ™ ,349.052[M - H - C;H,, ] ~, 317.096,
350.081,309. 106 [ M - H - C,H 0, ] =, 335.049,
333.065,322. 082
17 4.6l -5. 421.163  421.470 C,H,,O 401.125 [ M - H - H,0 - H, ], 376. 145, Z M EE C,albanin E, Z& 4R
350.091, 349.097, 335.100, 311.076 [ M - H - P& L
CeHg0,] 7 ,309.106[ M - H - C,H,0, -H, ] ~
18 4.78 -1. 421.165  421.470  C,5H,, Oy 419.138 [M - H - H, ] ~, 375. 163, 350. 080, SRR N, SARTR 1, 5% i
335.074,278. 095 ,269. 136 ,231. 059 CRWM T, REMW F, R
fil D, Albanin E, & AREREE L
19 505 -1 421.165  421.470  C,5H, 04 351.071[M - H - C;H,, ] ~,335.022,311. 046 ZREM C
[M - H - CgHgO, ] ~,297.101,269. 145 ,251. 148
[M-H-C,H0, - C;H,,]~,249.137[M - H -
CeHg0, —CsH,y —H, ]~
20 5.27 -1 419.150  419.455  CysH,, 04 375.192[M - H - CO, ] ~,349.085[M - H - R¥E
CsHyo] ~,309. 111[M - H - C4H,0, ]~ ,297. 116,
227.054, 217.054, 191.070, 173.060, 147.084,
109.033[M - H - C,,H,,0,] ~
21 5.71  -5. 421.163  421.470  C,5H, O, 259.132,215. 144 FAE N, FEARE 1, &5
i C, KU T,3EM F,3
# Wi D, albanin E, & i
fi L
22 5.91 6. 421.159  421.470  C,5H, 04 401.133 [M - H - H,0 - H, ], 375.163,  FEIfE C,albanin E, iR
363.064,349.097 [ M - H - C,H,0] -, 336.082, MRE L
311.076[M - H - C,H,0,]~,309.028 [M - H -
CeHg0, —H, ]~
23 6.15 0. 491.234  491.603  C;,H, 04 473.204[M - H - H,0 - H, ] = ,365. 216, FAR MR C

313.240,150.998,125. 025
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Sl 5 A 22
No. Iy 5B BLIRSIER fh2 BTl e
/min (m/z) (m/z)
24 6.34 -1.1 437.191 437.470  C,H,0, 281.029,125.023 RSO R, R, R

25

fii U

6.85 -2.5 489.222 489. 587 CyHy, Og 487.204 [M - H - H, ] ~,419.135,351. 086, Z AR WA EE B, rubraflavone C

349.048, 309. 032, 255. 155, 243. 058, 231. 063 ,
151.009,125. 019

26 7.05 -4.3 487.212  487.572 (s, H;,04  349.075,243.142,231. 063 F MR AR T, rubraflavone

D, AR B EE B

27 7.31 2.8 491.235  492.603  C, H, O 473.204,365.216,313. 240, FAAIEE C
150. 998 ,125. 025

28 7.42  —1.9 417.128  417.439  C,5H,, 04 373.174[M - H - CO, ] ~,334.092, 289.082 MHREAKE HFRER

[M-H-CgHg0, —H,0] = ,241.098

29 7.53 2.2 455.353  455.440  C,,H,,0,

453.152[M - H - H, ] ~,371.132,365. 087,

kg R

350.010,331. 115

30 8.32 5.3 489.228  489.587  C,H,, 0,

487.168 [M — H - H, ] ~,349. 048, 309. 032,

ZZMREIEE B, rubraflavone C

255.145,243. 049,231. 061 ,125. 087

31 8.62 5.7 487.206 487.572  C,, H,,0,

243.056,231. 061

& ML EW B J, rubraflavone
D, AR i B B

TE A& W) — A A0 A 22 5000 358 ) D0 AN RE B U 3 3 1 AL W0 B S5 AL S W PR T — Y B 33

RERY 312X, IF Hol 4 SciFinder 4 B #1782 &R
At T RE R AL 2 S X N AL A . 1 B 14 5
W, #0029 S W10 Diels-Alder & 47, HoAv B
WA g S5 TG00 B BT 2R AL S 0

150 LR B FIR] S 1. 46 min, )& H Y — 20 5T
WE R LLEN m/z 711 5 [M - H] ™, d# it
Mssslynx 4. 1 431 550 oo 3R 41 A o 73008
CyoHyo Oy, T G35 i R A5 B, m/z 693 g 53
TETERELAKDT(H,0), m/2601 EKZE1
A CHg0,, M SciFinder £ 4 4 k6 2 I xF HL#E Jr 85
Tl E L SRR A I SR T

2 U, LR B A D 1,85 min, — B iE B T
m/z 579y [M-H] " 58 R H A 7750
N Co Hy Oy , F "R BTIEIE R (5 B, m/z 469 J& A
BTET ERE LA CHQO,, m/z451 ZRE 1A
CHO, FI 1 AIK4r F, m/z 427 &R L1 4
CHO,,1 4K 4rF (H,0) F1 1A CyHg, iy 6k 2D
Xof B, BB 3S E XE D DX 3 RUERf 25 0, i L 2 5
Wen] BE N R Wk mg R C, Rukmg C, Rk oJ,
australisine C X 4 /l\ﬂ{,ﬁ%m I B EATH N FE 4y
SR A

3 SRS 50— BEE B m/z 707, 43 5
JESRAMRE C AR D XF B, P R [R5
A DR BRI TR) AN — 4 (H B3 0 L b — 9 o 1% e g

.82 .

TH—AE, R RE R m/z 353 B> T T2 A
B0y 6 5o W 24700 A

7,9,10 S — R FiG{E N m/z 691, — Kk
WA 6 N EEMERE T, m/z 673 JorT B+
RKEVAKGF ,m/z 581 2R E 1T ATME B, m/
2 515 J&4E m/z 581 Wy FEAl 1P 25 1 KA i
AR 4T, T m/z 471 27 m/z 581 1) L Al
PR T AN RIOR By, 20 ad A B SOk, O A
SciFinder %5 #% 2 #F 47 £ I‘FEJ[]O“] LAl RE 2 4 Fi ik &
/SNt NS o R N ER 7 P E PO
HELBTLL 7,9,10 5 0 ml BB B G, K& K,
wittorumiin C, multicaulisin, 2% &4 WK 2 (f& FH
FHM G AERE) . 8 5/ 11 51§ m/z 693, —JLhk
hm/z583 2 FEFRE L ANE B, m/z
581,539,471 J& 583 SLah k£ T 14 H, h
PEB 14 CO, hPER 7R 1 AR =W, BT
Bl SCHR A X IR SRR ER G FISE BEER O TN R 4y 5
A1) G 1 v ) s e T I B A S

14 5 m/z 761, “ W m/z2759 k& 14
H, B F ,m/z 649 R LT 14 H, e 1l 1
AT 2R =W, m/z 539 S 7E 649 FLfih b PR 25 1 A [a]
R, m/z 581 B FEFRE ARG
UL AR 2R 8y, T m/z 359 W& AR 581 LAl |5
K& 2 AR By, R4y T 4509 Hh i A5 1% [) 28 1y
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Fig 2 Fragmentation of kuwanon G

Bk A B, & 2 B SC Rk LA B SciFinder %Y 48
P e A ) h AR M,
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Fig. 3 Fragmentation of kuwanon C

A SE 56 W UPLC-Q-TOF-MS/MS 5 AR X} % H
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