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Abstract
Key words: Aralia elata, Hydroxycinnamic acid derivatives,

BACKGROUND: In this study, shoots of Aralia elata and Kalopanax pictus, UPLC-DAD-ESI(+)-QToF/MS
Kalopanax pictus which belong to the Araliaceae family
were analyzed using UPLC-DAD-ESI(+)-QToF/MS to M B
characterize of individual phenolic acids. A=EatEo. A o] AALEA 2 Jbg 2 W] L3t
METHODS AND RESULTS: Total thirt henolic acid: el 42 ] .
were identified, and nine hydroxslcinnalmei::r;gdecrll:ril\(/:ai(i:\l/ez " o1e] AL % AnTeld 80007 oFE 42 s
’ AL 1B Cr t al, 2009). HEARS 73
have been identified for the first time in shoots of Aralia o EARTL J_Q 91‘"4‘( o.z1eEr e ). o =
, o o] w2} hydroxycinnamic acidiH{Ce-Cs) 2+ hydroxybenzoic
elata and Kalopanax pictus. For total phenolic acid content e = = ) T o
. , acid FH(Ce-Cr) & 7251, ©] F hydroxycinnamic acidF7}
(mg/100g dry weight), shoots of Aralia elata and o o 11k . o = .
4 o Z HS5S AR Mattila ef al, 2007). 15 E44
Kalopanax pictus showed 754.8 and 845.3 mg/100g, hydroxylation(:OH), O-methylation( ), O-glycosylation
respectively. 5-O-Caffeoylquinic acid (49%) and 3,5-di- :yo] 7;}; Selo] w} o E}ohﬂy Qe EA E}ﬁ B gi };L S
O-caffeoylquinic acid (44%) were found as major phenolic &)CHRice-Evans ef al, 1997; e 7};;%0}74] .
acids in Aralia elata, while 5-O-caffeoylquinic acid (91%) ak
ﬁﬂ Ak caffeic acid$} ferulic acido|™, caffeic acid

was a major component in Kalopanax pictus. s sl A58 8619] hydr
CONCLUSION: On comparing the two plants, it was =T . q@c aad ester 2% %9 ydroxyci ie
acid 242 EASHHCrozier ef al, 2009; Heleno et al,

considered that the biosynthesis of 3,5-di-O-caffeoylquinic
acid can be affected by 5-O-caffeoylquinic acid in Aralia 2013)'
e (Aralia elata)$} Wi (Kalopanax pictus)

elata.
T Araliaceae)dll &3h= AER, IUolXs olF
o) oI9S g2 A8aL e FEU Sl 549
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HKwon et al, 2018). 5T 025 E 2% 3,4-di-
O-affeoylquinic acid, 3-O-<affeoylquinc acid, 5-O-
caffeoylquinic acid= 2 A24E<R] peroxynitrite(ONOO)
o] A @S YRt Nugroho et al, 2011).

FEUR B8 4ol Bel T oHew olf
ot A57HA olE FEES okt e SAcke o
T7F T2 8 %%ﬁ}(Hwang et al, 2013; Lee et al,
2001; Oh et al, 2005). FEUS Fyjol ®2d 34-
dihydorxybenzoic acid, 4-hydroxycinnamic acid®] @748
£ Gt HaEglov(Ma ef al, 1995, 199), SHH 3
27 2% kalopanaxin A, B, F, coniferin, liriodendrin
7 IAEeN F9E a3E UYERISITHQuang et al,
2011).
ol 2% SRS 05 9] okis ol
& Q7 e ABLo] Foo} FEPE 2 SR «
2 o= 4802 olgdol sheols 2Fa st
el E 0] et e ofd ¥ Agold, 53] 0|59
Ak 54 Blae] g Ayt gl Aol

FH 7l ot
g o83 HRx A%

Fl

ilo] ToiEWA Aol & ds
ke gt A7 g oPﬂ] Ty
w3 9 Oom(Kim, 2015), FA1A AHBA 75 /M F
T o A7 ek A% e ?'l;?-~01 =Sk
719 Az A FEZREE A7k A7|m e Aol =
opxithal ®arl vl glom(Kang et al, 2009), T 4
ST = 7R AN STt =8 Ao] A S UE
Uitk B eI tHKim and Lee, 2012).
olo] B A4 UPLC-DAD-ESI(+)-QToF/MS #4&
3 UL FEUE B S eoll e Flsaks Wl
sto] 7+ A&7t wEat 54 Hllo}ﬂ, ol 1%

~

N =R-TIPN )

= Aol AREE TR 9 ST = 201610
S Al 2 AlFellA T-elste] ]g AHgstleh 2
ANEE 528 & AH & F E7]5 42 thE 13 em 2
o] Adsle 20T WEarel] Byt f? 4 Az stk
T Axd 74 AEE e F destel 24 kA 7

0C el Bysgic.

A 24 o] AH-¥ 3,4-dihydroxybenzoic acid, caffeic
acid, 4-O-<affeoylquinic acid, 5-O-affeoylquinic acid,
al 2,4,5-trimethoxycinnamic acid+= Sigma(St. Louis,
MO, USA)lx F9)ato] ARE-aI3itt 5-O-Caffeoylquinic
acid methyl esteri= Extrasynthese(Genay Cedex, France)
oA Fdste] AREEFSlCH, 3-O<affeoylquinic acid, 3,5-
di-O-caffeoylquinic acid ¥ 4,5-di-O<affeoylquinic acid
+ Chem Faces(Wuhan, China)ol4 -¢Jske] ARESIATE
Water, acetonitrile(ACN) % methanol(MeOH)+ UPLC

grade(Fisher Scientific Co., USA)E AHg-38l310™, formic
acid(FA):= Daejung Chemicals & Metals (Siheung,
Korea)ollX T-¢)ato] ARE-3H3iTh.

HsM F5

54 7138 AR 1 g Ui EER] 24 5-trimethoxycinnamic
acid 250 ppm©| g8 FEE7H(MeOH: water: FA = 80:
15: 5) 10 mLE &3ato] 3087 whlk 353 5 A5
(3000 rpm, 15 min, 10°C)3}3Ick 0.45 um syringe ZE
(Whatman International, Maidstone, Kent, UK)E A
ato] FSds oE th, o9kl 0.5 mLe = 45 mLa
Fato] 3|AAZITE Sep-pak C18 cartridge(Waters Co.,
Milford, MA, USA)ll & 2 mL, & 2 mL <2 Z&F
01 A3t AT BME o3t 5 mLe ZYAA =3t

s Uil jz“]ﬁ‘:]' E2mLe ZEFo] A9 UyE
"ﬂﬂ‘s} 5 HERE 3 mLe S50 SRtESs &% oy
AATIAE 55 "]73] yrEsEEdo] gle #5487 02 mL
= A&sl s3Itk 0.2 um syringe ZE|(Whatman)& AHE-
st Agsfds oftet ths, LC-vialel o} UPLC-
DAD-ESI(+)-QToF/MSE ©]g-&o] #]3}3ch

UPLC—-DAD-ESI(+)-QToF/MSZ 0|2
U 53
HEAake] ] 2 58S 13 UPLC(Waters, ACQUITY
urPLC™ system, Waters Co., Milford, MA, USA)%}
diode array detector(DAD)7} 914% QToF A&=it4]7]
(Xevo G2 QToF, Waters MS Technologies, Manchester,
UK)E AREsiolth 241 Al AE 918 %9l 210-400 nm
°]210™, hydroxybenzoic acid¥f, hydroxycinnamic
acid 7] WIEIEL 7}7F 280, 320 nmE A3l v
Aol #2598 CORTECS® UPLC® VanGuard™ 2%
ZA¥(2.1 X 5 mm; Waters Co.)¢] F2% CORTECS®
UPLC® T3 Z#(2.1 X 150 mm, 1.6 um; Waters Co.)=
AREEITE 015782 A: 0.1% FA in water, B: 0.1% FA
in ACNS AR5, o6/ BE 2%% Al&3lo] 4 &
QF FX8kaL, 857 4%, 20574 7%, 32%7HA] 11%, 55
VI 15%, 758714 25%, 858714 50%= S7HF 0,
8774 FrAISHATE oloA 90R7HA 90% % S7HAIL F-
92 7M] fAIS} 957k 2% AHAAA 10087 A
A }Oﬂq- 452 0.35 mL/min, 4 2E2%+= 30T, A
2 Z(ﬂ o 1 LLLE }Hx—]o}oix;]. z]a}, _E’_A-U]/] ]_‘9__ 7—1i
W22 positive ion 255 AHESIS1CH, capillary S
3.5 kV, sampling con %> 40 V, ion source &%=+
120C = 7433t Desolvation gas®] <59 452
7} 500C, 1020 L/hrs® 74sllon, Aegk A0 W
m/z 50-1000 2% A243k3lth slEAt 54 Al ey 9 4
A& =ol7] 3l B ol m/zE B selected
ion monitoring(SIM) mode& AR, A& A4}
©] UV spectrum, 9 o] RS Fasilct. 454 4

ot mizAt &
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Fig 1. UPLC-DAD chromatograms of phenolic acids in Aralia elata (A) and Kalopanax pictus (B). 34-dihydroxybenzoic
acid (protocatechuic acid, peak 1) and hydroxycinnamic acid derivatives were showed at 280, 320 nm, respectively.
2,4 5-trimethoxycinnamic acid was used as internal standard (ISTD). Data for the numbered peaks are given in Table 1.

Table 1. Characterization of 13 phenolic acids in the shoots of Aralia elata and Kalopanax pictus using UPLC-
DAD-ESI(+)-QToF/MS

Used parts on the

Peak  RT Positive ions (m/2) Content (mg/100g DW) literature
No.  (min) MK/ Compound Arali Kal Aralia  Kal
. + [+ . a opanax a 'opanax
(M+H] [M+Na]” Fragment ions elata pictus elata pictus
1 59 15 - 137 3,4-dihydroxybenzoic acid 09+01  01=%00 Barks Barks’
(protocatechuic acid)”
2 1049 355 393/377 181, 163, 135 3-Oxcaffeoylquinic acid 35 =02 ND - -
(neochlorogenic acid)”
3 1634 181 - 163, 135 caffeic acid” 24 £ 01 53 + 0.2 - Barks™®
4 1729 355  393/377 337, 181, 163, 145, 135 5-Ok«affeoylquinic acid 3727 £ 56 7727 + 226 Shoots' Shoots', Barks’
(chlorogenic acid)”
5 2016 355  393/377 181,163, 145, 135  4-Ocaffeoylquinic acid 3801 3101 - -
(cryptochlorogenic acid)”
6 2428 339 377/361 321, 147, 119 5-Op-coumaroylquinic acid” 168 01 130 = 02 - -
7 2885 369  407/391 351, 177, 149, 145, 134 5-Oferuloylquinic acid” 96+ 00 220 +02 - -
8 3500 369 407/391 351, 163, 145 5-Ocaffeoylquinic acid methyl ester” 16 =05 36 =09 - -
9 5329 517  555/539 499, 181, 163 3,5-di-Ocaffeoylquinic acid 3311+28 255=06 Shoots' Leaves”
(isochlorogenic acid A)”
10 6042 517  555/539 499, 181, 163 4,5-di-O«affeoylquinic acid 56 + 0.1 ND - -
(isochlorogenic acid C)"
11 6426 531  569/553 513, 177, 163 3-Oferuloyl-5-Oxaffeoylquinic acid” 26+ 00 ND - -
12 6496 531 569/553 513, 177, 163 3-O«affeoyl-5-CHeruloylquinic acid” 33 + 0.1 ND - -
13 6691 531  569/553 163 dicaffeoylquinic acid methyl ester isomer” 09 + 02 ND - -
Total phenolic acid content 7548 + 57 8453 + 22.8

 Confirmed with RT, MS and UV spectra of authentic standard, Y Tentatively identified.
"Nugroho et al, 2011, *Hu et al, 2012, *Kim et al, 1998, ‘Kwon et al, 2018, "Ma et al, 1995, *Quang et al, 2011, "Sano et al, 1991.
Each value presented as means = SD (1=3) by using internal standard (2,4,5-trimethoxycinnamic acid). RT, retention time; DW, dry weight; ND, not detected.

B2 UFEFEH] W9 Adudow vlusto] FFEH gt It FEU 2 Su SoRRE T 1359

o, 7t 313HE 7t response factor AESHA] EdTh hydroxybenzoic acid 549} 12%2] hydroxycinnamic

acid =47} 5= Sch(Fig. 1, Table 1). UPLC-DAD-

249} ol pEt ESI(+)-QToF/MS 4] A3 3 4-dihydroxybenzoic acid

(m/z 155, peak 1), caffeic acid(m/z 181, peak 3)E |

FELR # SUHR & U bz 7= SF ok B wHmath AEEelA EEAle] Na'(23 Da) B
e At gl 335 AF AR UV, MS HoJEE o] K'(39 Da)7} A3¥ who]& #ilo] sHaw )
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Fig. 2. Proposed fragmentation patterns for 5-O-p-coumaroylquinic acid (m/z 339), 5-O-caffeoylquinic acid (m,/z 355) and
5-Oferuloylquinic acid (m/z 368). Coum, p-coumaroyl acid; Caf, caffeic acid; Fr, ferulic acid.

Peak 19] Htf F4342 293 nm= #EHS O, m/z
155[M+H]", 137[M+H-H,0]"2] whHHole djgo] o
dihydroxybenzoic acid isomer® FHHIth XFEE A
§3to] peak 15 w48 A3 3,4-dihydroxybenzoic acid
As ERletlon, wek HAF AelM FEUF 9 SuF
F9ol|4] 3,4-dihydroxybenzoic acid7} Hilgl v} glouk
(Ma et al, 1995; Sano et al, 1991), ©]529] s=ollx+= n|ek
OoJANE Ao I

Peak 39 BEA= m/z 181% E1%%11, caffeic acid
(Caf)9] wHHol& wjHel m/z 163[Caf+H-H,O]", 135
[Caf+H-FLO-COI'7} #&=o] i ol8sto] w4
A caffeic acidYS Felstgon, FE5UT 4 Sy &=
oA EF A5ow = It

Peak 2, 4, 59 o} F49182 325 nm FolgleH,
m/z 3555 REAE A = m/z 181[Caf+H]",
163[Caf+H-H,O]", 145[Caf+H-2H,O]"0] YEeh} 0|58 &
% caffeoylquinic acid isomer® 374 ¥ 3 tHFig. 2). EF#
o] A&7, UV, MS tloe] g} vl g A3} peak 2, 4, 5
7}7} 3-Ocaffeoylquinic acid, 5-O<affeoylquinic acid,
4-Ocaffeoylquinic acid® 2}R1¥|3{tt. 3-O«affeoylquinic
acdi R welMe AEeR E91Edlal, 5-0-
caffeoylquinic acid= FHHHF % U ol B @

vb 9l om(Nugroho et al, 2011; Hu et al, 2012),
4-O<affeoylquinic acid¥= FaHHF 2 S ollA] 7
Aoz TSI

Peak 6 310 nmelM o] Fdubds 2 Zlow &
AU, m/z 3395 EEAR 7= Zo ElEgi
53t pcoumaric acid (Coum)9] whHHol& IRl m/.

%o H(Fig. 2), ZAS} pcoumaroyl”] Abo]e] 22} 2}
£ 183} pcoumaroylquinic acid isomer® 57 ¥ Itk
A B4 A, o AYE AR caffeoylquinic acid
isomer=°] A& 418 f+AKH pcoumaroylquinic acid
isomer B3t AT HE wAE e ZoR dHEA St
(Viacava et al, 2017). }e] ¢lellA 3-Op-coumaroylquinic
acid, 5-Cp-coumaroylquinic acid, 4-Opcoumaroylquinic acid
ToR AEHE Hawelglow, E3 5-Opcoumaroylquinic
acid®} 5-Oferuloylquinic acid’} <533t & A7+ 2 4
o7 gelE]o)(Jaiswal ef al, 2010) ¥ AFIAE o9} H
AR RS BRIEIGIE A3l AT Aite] AEeHE BEUE
peak 6> FHEF24 0% 5-Opcoumaroylquinic add® Fg= 3
o, it S 2ellA] 3-Op-coumaroylquinic acid”} 1.
3 v gl H(Nugroho et al, 2011) J&st 73 54&
S F7F A5 g
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Fig. 3. Comparison of SIM chromatograms in two tentatively identified isomeric compounds ([M+H]" m/z 369),
5-Oferuloylquinic acid (peak 7) and 5-Crcaffeoylquinic acid methyl ester (peak 8) detected in the shoot of Aralia elata
and Kalopanax pictus (A) m/z 369, (B) m/z 177, (C) m/z 163, (D) m/z 149, (E) m/z 145, (F) m/z 134.

Peak 7, 8 selected ion monitoring(SIM) mode®i|A]
2% m/z 369[M+H]' S 7} isomer® #<1¥ Itk Peak
701X+ ferulic acid(Fr)9] ©HAC)& HEQ] m/z 177 [Fr+
H-HOJ", 149[Fr+H-H,0-COJ", 145[Fr+H-H,O-CH,OH]", 134
[Fr+H-H,O-CH;] 7} &R1% 310}, peak 8°l4= caffeic

65.07

: n@

100 n

SIM

67.04 (2 531)

§3.00 8400 | 6500 66.00 57.00 68.00

65.08

acid®] m/z 163[Caf+H-H,O]", 145[Caf+H-2HO 7} 2= 190; ®)
AUthFig. 2, 3). #A¥] B agmelld 3F2] feruloylquinic = :” -
acid isomer’} HI¥ wk SQlol(Clifford et al, 2006; orga (I
Zheng et al, 2008) AR Ay U g9mF Alge) vk 4 e e e T e T o T T
%} peak 7 5-OHeruloylquinic acid® F3¥ 310, o s, ©
peak 8 XEe] A A¥E EOIE 5-O-affeoylquinic -

acid methyl ester= RIS T, o] BF FHU 2
T oM As A

Peak 9, 10> 5% 326 nm ol o] F49pg& v
ERlon, BRAE m/z 5175 7HAIHA m/z 181[Caf+H],
163[Caf-HO] 2] ol djedo] 21x|o] dicaffeoylquinic
acid isomer= F4 ¥ Itk EFE2] UV, MS dlo|E] 9} vl
3l & A7} peak 9, 102 217t 3,5-di-Ocaffeoylquinic acid,
4,5-di-O<affeoylquinic acid® sg%¥3°oH, 1 5 45-
di-O-caffeoylquinic acid= S wollAl= AEHA 49k
1, TR ElME A gRlE gl

Peak 11132 27 FEUE wolAut el glon,
SIM BEEs ggslo] 43 A3t 3840 m/z 531
[M+H]", 513[M+H-H,O", 163[Caf-H,O]"¢] w0l )
o] AEESIth webA o5 BF EEAE m/z 531°]
A caffeoyl”]E 7FAi= isomerQ! 0% FAHSITE o]
< peak 11, 12:= "ol & d&lollA ferulic acidol* HO
7V 2% m/z 1770] 2] caffeoylferuloylquinic
acid isomer® 575 9ItHFig. 4). A¥ ¥ I vETE F
652 caffeoylferuloylquinic acid isomer(3-Oferuloyl-

(m/z 177)

T T T T T 1
63.00 64.00 65.00 66.00 67.00 68.00

65.08
100 13
i oo
SIM
(m/z 163)

5704

0 T T T T T T T T T ) Time
63.00 64.00 65.00 66.00 67.00 68.00

Fig. 4. Comparison of SIM chromatograms in three tentatively
identified isomeric compounds (M+H]" m/z 531), 3-O
feruloyl-5-O<affeoylquinic acid (peak 11), 3-O-affeoyl-5-
Oferuloylquinic acid (peak 12) and dicaffeoylquinic acid
methyl ester isomer (peak 13) detected in the shoot of
Aralia elata. (A) m/z 531, (B) m/z513, (C) m/z177, (D) m/z
163.

4-Ocaffeoylquinic acid, 3-Okcaffeoyl-4-Oferuloylquinic
acid, 3-Oferuloyl-5-Crcaffeoylquinic acid, 3-Crcaffeoyl-5-
Oferuloylquinic acid, 4-CHeruloyl-5-O<affeoylquinic acid,
4-O<affeoyl-5-Oferuloylquinic acid)7} B v} §lom
(Clifford et al, 2006; Zheng et al, 2008), A 3] 2



Comparison of Phenolic Acid from Aralia elata and Kalopanax pictus 265

Ik AR A4S B8 elw 0% isomerd] UV, MS H
o[efe] 75t peak 11, 12 77t 3-Oferuloyl-5-O-
caffeoylquinic acid, 3-Crcaffeoyl-5-Oferuloylquinic acid=
#x FYHTE Peak 132 UVE W0l dHls Edjz
dicaffeoylquinic acid methyl ester® F7% gl om], St
- %lelA 3,5-di-O<affeoylquinic acid methyl ester’}
g vl QO WK Hu et al, 2012), F&3 71 F9L 9
diMe F7HRL A Hed 0w Az,

SELUS 2 SUR & U M 3 Hm
SRR W S = 0 A sl 9

(mg/100g dry weight)& WiiF=ds o8,
H| w3}t Table 1). ¥ #HiEAl g&ke '
mg/100g, =7 <+ 845.3 mg/100g 2%, S o] °oF
11% 32 9= Uerlsich

Caffeic acidi ABANN 714 B3] sl it
F sholu TR 9 SR S BF A0 &

aFdon, S (53 mg/100g)°] FHUT (24
mg/100g)°ll vlal] oF 2.2v) =2 s etk

Hydroxycinnamic acid 54 caffeic acid$} quinic
acid7} ester et e shehEo] TRt A= vollA 2
A W7t o1, 819 IF O %= caffeyolquinic acidi,
p~<oumaroylquinic acid¥, feruloylquinic acid® &<
EFeltiClifford et al, 2017). 3% 359 caffeoylquinic
acid isomer % 5-O<affeoylquinic acid®] & U
oA 772.7 mg/100g, “FHHHT 8 372.7 mg/100g = 2}
7t % et o 91%, 49%F AA|sto] T AE BF
oM FEoE sRlEon, Ik S oA 5-O
caffeoylquinic acid’} & #EAF 5 51%%5 AHAEtha Bl
¥ 1} 9l Nugroho et al, 2011), & <15+ A}l ]3|
vl A whe g ulE-S YERSIth 3-O-<affeoylquinic
acid= FEWF oA 3.5 mg/100g= HEEHN O 51t
oM AEHA %A, 4-Oaffeoylquinic acid&=
LHE 9 S oA 242t 3.8, 3.1 mg/100g% 7 4
o] frAkeh S uehdilth

FaHH AE dl 3,5-di-O<affeoylquinic acidv= 7%
gt rskedt AAH R AR FAE oAl Aow
BEOM(Hu et al, 2012), FHIEANA 2314 ~AEZA
o Ak %4 oA gyt wa¥ vf tiKwon ef al,
2018). 3,5-di-O<affeoylquinic acid: FEUF oA
331.1 mg/100g% & & °F 44%%E A8t 919} vl
o oF)EtA Ges M ZoE V|uEE v SUE ol
A= 255 mg/100g% & 3 & °F 3% A8k A e
2 #EHSIE 4,5-di-O<affeoylquinic acide= 24 75
U ol 5.6 mg/100ge $i8Hs Zo® UeRkith
Caffeoylquinic acidf+ &4%4 AP A=l s
dicaffeoylquinic acid#5 #4dh= Zo& el Slo]
(Menin et al, 2010), °]&2] = 20| 5 Fall 7L ©
oA dicaffeoylquinic acid# A§HAJo] dkatAl o]FolA
= A0E dekdrt

w1 d
ot

5-O-p-Coumaroylquinic acid®] 3> T 2 &
U el 247F 16.8, 13.0 mg/100g= #2Hth 5-O-
Feruloylquinic acid % 5-O-affeoylquinic acid methyl
ester] P ST o] FEUT SR oF 230 w2 ¢
FE HERISTE 24 FEuHE ellAfwt gRlE 3-Oferuloyl-
5-O<affeoylquinic acid, 3-O-affeoyl-5-O{eruloylquinic
acid ¥ dicaffeoylquinic acid methyl ester isomer®] 3t
g 27t 2.6, 33 4 0.9 mg/100g®, & =it F &
0.01-0.04% W Z #HE=o] vlas] U2 9k2 ehiglch

Hydroxycinnamic acid 54 3At3KSato et al,
2011), ¥5(Liang et al, 2015), 3318 (Zhao et al,
2012), FEU(Jin et al, 2005)%5-2] vhFdt Ae|dd avs
zhz ZloR A gk mehd 2 oyt AdE EdiE 4
ozt AR S FEuE B e ol A B
AFE N duEN 8 TR ok JloR Aladr

2 o

UPLC-DAD-ESI(+)-QToF/MSE AHg8ld =it =51t
gl S =0 sl B4 A S 2ol
13%F, o ollM & 859 Hisat s sAseH, W
=3 ol8s o5 /W RS sl AHE )

2 578 A BRAe] Na" B K7 A3Ee 5
Hol2-5o] o] LAk BARE |4 add
ARl FE AT 9 B2EEY WY,
A Fasie] Hlusiglon, 53] ol i B

= f18l SIM mode & #-8-8I0ek webA =
2 S ekl 1063 4-dihydroxybenzoic  acid,
3-Ocaffeoylquinic acid, caffeic acid, 4-O-caffeoylquinic

e
<l

ox fE{N

e

O,

P
¢

> o A e
2o

3
Hm 30,
1

o«

)
re
offt
o,

e

= u

acid, 5-O-p-coumaroylquinic acid, 5-O{eruloylquinic acid,
5-Ocaffeoylquinic acid methyl ester, 4,5-di-Crcaffeoylquinic
acid, 3-CHeruloyl-5-O«caffeoylquinic acid, 3-O-caffeoyl-
5-Oferuloylquinic acid)®] #lEAto] 502 SRIF It
T it R TR &, SUF o] 247 7548, 8453
mg/100go % ERISIITE F8 A<l 5-Ocaffeoylquinic
acid, 3,5-di-Oxaffeoylquinic acid+= “FaHr oA 242 &
At T F 49, 4%E Aw v TS Bl slo] v
3l S wellMe 247 91, 3% SRIFSI: web St
2ol vlgl FEUH olM dicaffeoylquinic acid 2] 2
ol G o) FolFlths e HAd & Jglon, &
AT AIp= o]5 9 AWl dofsks 24, 74 A T
skl o9 V|x ARR 289 AoR Aledr
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