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Polyphenols and Triterpenoids in Rubus aleaefolius Poir. Leaves
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Abstract. Rubus aleaefolius Poir. ( Rosaceae), “Cu Ye Xuan Gou Zi”, is used as Chinese
medicine to treat liver injury and cancer in the south of China. Polyphenols and triterpenoids in
its leaves were analyzed by high performance liquid chromatography coupled with diode-array
detector and tandem mass spectrometry. Compound structures were tentatively identified by
comparing ultraviolet (UV) spectra and mass spectra with those of certain authentic samples
and literature. Eighteen compounds were analyzed in the leaves of R. aleaefolius, among which
two polyphenols were definitely identified, and nine polyphenols and seven triterpencids were
tentatively identified. Additionally, fragmentation patterns of main fragment ions for triterpenoids
in negative ion mode were proposed and summarized. According to these patterns, a triterpe-
noid, 3-O-p-coumaroyl-19a-hydroxyursolic acid was tentatively identified. Rutin, chlorogenic
acid and 3-0-p-coumaroyl-19a-hydroxyursolic acid were reported in the R. aleaefolius leaves
for the first time.
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Table 1 [M-H]™ and MS? data of authentic samples
e —SUEi% IR puict
No. [M-H]- Ms2 Authentic samples
1 301 179,151 i Ez & (Quercetin)
2 609 301,300,271 7T (Rutin)
3 285 255,227 11122 %} (Kaempferol)
4 455 407,391,377 F RS (Oleanolic acid)
5 179 135 mmHERR ( Caffeic acid)
6 353 191,179 #5:JE8 ( Chlorogenic acid)

2.1 SEBRUASWHETE

2.1.1 EFBTERWHEBITEMENERE
KBS A 1. 3 8 AET

PRUMEEBERT ALY . Hob 1 A 3 U A okt 2



wmaom BAASE : BT MBS =R S YIBTR 193

13
100 12
§ A - 17
e 50 -
# 3
-]17'? © 0 *
Z2
% -50
4
-1003
200000+
i 4
-200000+
2000001
0_
-200000+
,ﬁ&( .
-10000000
10 20 30 40 50 60 70 80 90
i B Time (min)
H1 HEHEATFHRERIMMEABEFEXTHRESBEFREER(A).
<270 nm FR&EEE ( B) &K 210 nm FHREEE(C)
Fig. 1 Chromatograms of methanol extracts of the Rubus aleaefolius leaves. (A) ESI-MS
total ion current chromatogram in negative ion mode, (B) HPLC/UV chromatogram
monitored at 270 nm and (C) HPLC/UV chromatogram monitored at 210 nm
F*2 EWLEEWISMMLEY
Table 2 Eighteen compounds tentatively identified
s GRENE BARENRIEEK —R A =t 3 wEY SE R
No. ta(min) A, (nm) [M-HT Ms? Compounds References
1 10.74 245,303sh,325 353 191 1-O-BmHEBEZE 788 (1-O-Caffeoylquinic acid) [71
2  14.31 280 577 425,407,289 EF A% (Cyanidin) [8]
3 18.37 240,303sh,325 353 191,179 5 * (Chlorogenic acid™* ) [7]
4 20.51 245,285sh,325 447 301,300,271,179,151 il iz #£-3-O- B 2= (Quercetin-3-O-rhamnoside ) [9]
5 32.33 250,330 609 285,255 1 Z= - _ﬁﬁﬁﬁ‘(Kaempfeml diglucoside) -
6 34.70 255,330 461 285,255 R ( Kaempferd-3-O-glucuronide)  [10]
7 35.29 250,340 609 301,300,271,179,151 2T * (Rutin*) [9]
8 36.28 250,303sh,330 515 353,191,179,135 —ninmEBLZE 7 8 ( Dicaffeoylquinic acid) [7]
9 36.33 255,340 463  301,300,271,255,179,151 il fe #-3-O-#j&EH" ( Quercetin-3-O-glucoside) [11]
10 36.49 265,315 593  447,327,285,284,255,227 i 8-3-O-4 FUSE- B . -
( Kaempferol-3-0O-galactose-Rhamnoside)
11 38.15 265,285sh,330 447 285,284,255 227 R (Tiliroside) [12]
12 45.55 - 679  517,499,455,437 ,425,411,395,377 BT EH B FHiAk(Suavissimoside R1 or its isomer)  [5]
13 46.74 - 679 517,499,455,437,425,411,395,377 B aiielH A (Suavissimoside R1 or its isomer) [5]
14 50.07 - 485 467,439,423 ,405,389 FE197 (Unknown) -
2c,3B,19a-= 2 -5 75-12-4%-23,28-— R
15 56.99 - 517 499,455,437 ,411,395,377 (2a 38, 190c-trhydroxy-urs-12-en-23, 28-diacid) [5]
16 62.20 - 487 469,441 ,425,407 ,391,377 ek ZSisme(Euscaphic acid or tormentic acid)  [5,13]
17 73.67 - 471  453,425,409,393 190: %Eﬁﬂ%@( Pomolic acid) [5,13]
18 78.53 260 617 145 3XHAMAL 190 R ERRR [14]
(3-0-p-coumaroyl-pomolic acid)
o o« TR EXT R RER -7 Rk ERE.

] ”

Note: “ » ” indicated compounds were identified by comparison with authentic samples; indicated data was not found.
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Fig. 2 Proposed fragmentation patterns for compound fifteen in negative ion mode
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Fig. 3 Proposed fragmentation patterns for euscapic acid in negative ion mode
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Fig. 4 Proposed fragmentation patterns for compound seventeen in negative ion mode
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