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Abstract — To find the anti-Alzheimer’s activity of Cacalia hastata var. orientalis (Compositae), caffeoylquinic acids were ana-
lyzed in this plant by HPLC and the inhibitory activities of the extract on cholinesterases including acetylcholinesterase (AChE)
and butyrylcholinesterse (BChE) and peroxynitrite (ONOO™) were assayed. Sum of caffeoylquinic acids in the 80% MeOH
extract was quantitatively higher in leaves (35.8% of the extract) than in stems (3.7%). The compound, 3,5-dicaffeoylquinic
acid, was contained in the highest amount in the leaf (44.32 mg/g dry weight). The IC,s of the 80% MeOH extract were shown
to be 67.45 pg/ml for AChE, and 8.59 pg/ml (for ONOQO"), respectively, suggesting that the leaves would have the anti-Alz-
heimer’s activity due to the high content of caffeoylquinic acids.
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Table I. Linearity and limits of detection and quantification (LOD and LOQ) of the analytes

Analyte Equation of the linear regression® Linear range (ug/mL)  R*° f  LOD (ugmL) LOQ" (ug/mL)
3-CQ (1) 1=169.94x+77.29 3.13-100.0 0.9985 5.02 0.16 0.54
CA (2) 1=256.04x+56.82 3.13-100.0 0.9992  6.17 0.15 0.50
5-CQ (3) y=167.07x+67.55 3.13-100.0 0.9990 8.22 0.22 0.75
3,5-DQ (4) y=159.35x+68.66 3.13-100.0 0.9984 10.62 0.23 0.76
3,4-DQ (5) 1=136.99x+60.29 3.13-100.0 0.9979 11.44 0.11 0.36
CA-Me (6) y=176.33x+59.83 3.13-100.0 0.9996  13.65 0.26 0.85

%, peak area at 254 nm; x, concentration of the standard (ug/mL); °R?, correlation coefficient for 6 data points in the calibration
curves (n=3); ‘LOD, limit of detection (S/N=3); dLOQ, limit of quantification (S/N=10)

YUY EAE YA U9ke 1), A SHNE
b o] ZHte] F3EE vER Aot

ONOO™ 2HEMd — ONOO™ 278-& Kooy 52 WA
5 ol g3l 2Tt o] HWHLS ONOO™ EA] 3lollA]
H§334 9] DHR 12302 %E A4 5= rhodamine 1239]
84S =7 3F= 7 °]t}. Rhodamine buffer solution (pH
74)2 50 mM sodium phosphate dibasic, 50 mM sodium
phosphate monobasic, 90 mM sodium chloride, 5 mM
potassium chloride, Z2]3. 100 uM DTPAZ. ©]Foixl Z19]
o). DHR 1239] FF55E 5 puMoldth. o] Aol ¢
FENe AMgA] ZANGOH Yo A AHgSH
Atk A5 AE FEES 10% dimethyl sulfoxideol] =
oA Az 0.3 M NaOHell =<1 10 uM ONOO™ &
o] 24 st} g Thedl AE FY JEE 245
ATt AtstE DHR 1239 €% 7=+ microplate fluo-
rescence reader FL. 500(Bio-Tek Instruments Inc., Winooki,
VT, USA)YE ©|-&3}] Z}2}F 480 nme} 530 nme] excitation
2l emission YglM SA AT HF FFolA w3 E2
2 75k} ONOO™ 2A4E A3, 1 dolel B
X FARE YERAATE. L-penicillamine ¥ 73212] R4

HorE AMgSIIT

il

A

O, it
&2

i b3

odh

dot 3 nF
AREL Fsat ARNF2] caffeoylquinic acid}” flavonoid
AEseEe ') Ya) gk 28 AREL caffeoyiquinic
acidg Hrshe S8k AR FE o83 d=stoln] A
o thet F-8A42> A5k vt [t} 22 ER FsellM =3}
74 A& 5 A 39 Al v U= E R 4
FEE9| caffeoylquinic acidF2] 3457 2 cholinesterase
24 ¥ ONOO A g#E A3t
eS| ol 7)1 mE FEES AlXSHL 459
caffeoylquinic acid?} CA ¥ CA-MeE X33t 652 313E
& AER st} SAF A 68 AEEE] 6 Tl

A Agsle] Ao 218 7 ATh x F FE(ny
ml)°] 2 y F& ¥3 WHS Yepd Zolth. AFAES R
Zrol 0.999 o]folom g F Aol %5 3T LODS}
LOQ2| gro] wi$- vromg BXHeFS 98 ey} wj$-
TS SRIsIGlT. o]21dk A3E Table 1o YERAUTH

Fig. 18] AZ2rETM & 5 %] CA9 CA-Me9]
37} vl$- Zou thE 459] SeHE-S o|HTh X =
A Uebtth =, CAE F& quinic acidet 23 e
EAES & 4= At} Table o] YeERH I S0], 3-CQ, 5-
CQ, 3,5-DQ9 FE& HWPS W Z7]M = 2L F&7t
o 2 1hH Qloj = =3k} o] AR caffeoylquinic
acid7} 7= Aol EAIFHS veplie Zolth. wigkeA 7t
A= o8 28357] "ol JOZRE caffeoylquinic
acid®] ¥ o] 4ol o3l o] 7o) w2 e
£ 7IiE = Atk A FEEA 3,5-DQE 4432 mg/g dry
weight= A gHaFo] 714 =9k, 5-CQe} 3-CQe= 7+
21.59 mg/g} 18.99 mg/gC 2A] FALSIAATE. 3,4-DQ9} 3,5-
DQ vl oAM= 3,5-DQ Tgo] =2 FoF Hol 35-
DQ7} st o2 tf Mgt SIFER odE) S8
A doME FEE F olE SHEC] oF 36%E A5k
u]$- = shFo =z gelFdn)

4 A3 A= AChEY ek RSP R 1 IC,7t
67.45 pg/ml= YR} E/do] 1= 21} BChEE IC, 7}
200 pg/ml ©] oItk ONOO™ &AL 1 1IC,, %ol
8.59 ng/g® 2 ERGTHTable III). Chlorogenic acide V-
2 A8S &3] srle} frontal cortexollA] AChES} *| 2 2}
Aksle] AAIE 3] W] WSS JAet . A
th" 3,5-DQE amyloid p= 2|3 SH-SY5Y AlZolA Al
BARSEIHE eRdo] wt o] sigtEe] d=stolw Hgk
o 3t frEAe] LMY dBHor B AFS Ea}
U FEE 5 caffeoylquinic acid 39S 91318
B ohv2} AChE] thgk A4 31 ONOO ©f theh &%
< HRo R v uEe] gxstoln] Hde| gk f3
3& dAsAT

l

£

o,



246

|- -

Kor. J. Pharmacogn.

Mixture of standards

050

4 80% MeOH extract of C. hastata var. orientalis

0254
2 WNM
000+

0

20 20 Mnutes

Fig. 1. HPLC chromatogram of standard compounds and the 80% MeOH extract of C. hastata var. orientalis leaves.

Table II. Content of compounds in the 80% MeOH extract
and dried plant materials of C. hastata and orientalis (mg/g)

Table III. IC,;s of the 80% MeOH extract of C. hastata
var. orientalis leaves on the inhibition of AChE, BChE and
ONOO™

Leaves Stems
Compounds Extract Dry weight Extract Dry weight Treatment AChE BChE ONOO
3-CQ (1) 57.57 18.99 277 0.26 80% MeOH ext. 67.45+1.83 >200 8.59+0.26
CA (2) 5.76 1.90 2.13 0.20 Berberine 0.18+0.03  8.73%£0.10 -
5-CQ (3) 65.43 21.59 11.12 1.04 Penicillamine - - 0.85+0.3
3,5-DQ (4) 134.32 44.32 12.39 1.16
34DQ (5) 879 27.65 7.78 0.73 o] o] % Jt}. =& 5 caffeoylquinic acid
CA-Me (6) 11.12 3.67 <LOQ* <LOQ

Total 357.99 118.12 36.76 3.44
*The compound could not be quantified (<LOQ)
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