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HPLC Analysis on the Cafffeoylquinic Acids of Aster altaicus var.
uchiyamae Kitamura and Peroxynitrite-scavenging Effect
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Abstract - Five caffeoylquinic acids of Aster altaicus var. uchiyamae Kitamura (Compositae) leaves were identified using
standard compounds by HPLC and determined as follows: 3,4-di-O-caffeoylquinic acid (4.92 + 0.06 mg/g dried weight),
3,5-di-O-caffeoylquinic acid (3.95 + 0.13 mg/g), 4,5-di-O-caffeoylquinic acid (1.39 + 0.10 mg/g), 5-O-caffeoylquinic acid
(chlorogenic acid, 8.05 = 0.21 mg/g), 3-O-caffeoylquinic acid (4.97 + 0.18 mg/g). The total content of five caffeoylquinic
acids were calculated as 26.73 + 0.26 mg/g dried weight while the percentage of the five compounds in the MeOH extract
was calculated as 25.22 =+ 0.25%. The ICso value of the MeOH extract scavenging peroxynitrite (ONOQO") was shown as 5.16

+0.15 pg/ml.
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Fig. 1. Structure of seven standard compounds used for HPLC
analysis.
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Fig. 2. HPLC chromatogram of seven standard compounds and the MeOH extract of A. altaicus var. uchiyamae.

20 -



choFE A o)of 95 Caffeoylquinic Acid®] HPLC £43} Peroxynitrite AAa1}

Zre¥s] 7)&shd o3k 2t Rhodamine buffer (pH 7.4)+
50 mM sodium phosphate dibasic, 50 mM sodium phosphate
monobasic, 90 mM sodium chloride, 5 mM potassium chloride,
and 100 pM DTPA= /g %o Qlt}, WlA|2} DHR 123 89 5=
= suMoltt, o] AR o] A] 5ol AR Hof| ZA|s}5] o
ol Hastal ARSI, AlE 552 10% DMSO (f.c. 5
reg/ml)of| =0 ARSI, 0.3N NaOH -&-Hef] 10 M peroxynitrite
o) 27} ofelol 2 A2 F 2] W RS SHeIAT)
AFste] DHR 1239 &373 %= microplate fluorescence reader
FL 500 (Bio—Tek Instruments Inc, Winooski, VT, USA)& ©]
£5}0] 717} 480 nme} 530 nm2] excitation¥+ emissionof| A =
A8}T) Peroxynitrite A4S DHR 123 AH81e] AES
E35}to] F= 97w ZFof A background fluorescence 3
i 4] AH=3FSATE, L-Penicillamine>- %4 tj2FEE ARMES}
ek o] A tlolEE Bt AlZ Uehgich

Znt g

o
]

HPLC chromatogramo4] ¥&Z0 =2 AMLE 6% 3letE
(Fig. 1)9] retention time™} 71 3] %74 A& Table 1] YERY

Sick. S 419 R gro] W 09900140 2 vpEht A
ZA0] $1g519ic} HPLC chromatogramoi|A] 3, 5—di—O-caffeoyl
—epi—quinic acid®} 3—O-p—coumaroylquinic acid= UEL}
A QL Uo7 5% SRkl A4 Siele 4 ik B
o] e+5-5 3}8HE-2 5—O-caffeoylquinic acid2A] 1 §FFo|
8.50 £ 0,21 mg/g?] gha R 7P 3 S Kl st
2 4, 5—di—O-caffeoylquinic acid=A] 71 gFo] 1,39 £ 0,10
mg/g2] k& R YAt} ©]& caffeoylquinic acid®] A&7 &
T a2 oF 2,67%0] Hohe A o= A=l o 5
=3 ST WEE2 oF 25,2290 Dok A0 & Vel

IE peroxynitrite—scavenging activity assay2] Ail= Fig.
3o el o, =1 0]&4 © & peroxynitrite scavenging
effect7} EAE ZAT 4= QUSITE dFRFA] F5E9]
ICs0 352 5.16 + 0,15 pg/ml 2 Vb al, R 20 & AR
% L—penicillamine®] ZF& 0,89 £ 0,22 pg/mlich 0,625,
1,950, 2,500, 5.000, 10,00 sg/ml2] oA ZH7F o1 5,98
+0.47, 99.00 % 1.81, 36,38 % 1.99. 59,67 + 1.70, 76,11 +
0.30%2] AAle= H3ich

Dicaffeoylquinic acid®2] oF2|sH4d ALAIE 1128
o]E glslEo] Tl Rl 9] tyrosine 2471 2] nitration®f tfjgt dA|

Table 1. Calibration curve equation of the seven caffeoylquinic acid used for HPLC analysis

No Caffeoylquinic acid Retention time (min) Regretion Equation

1 3,4-DQ 2.7 Y = 66.847x" - 526.8 R’ = 0.997
2 3,5-DeQ 9.6 y = 383.09x - 364.7 R> = 0.991
3 3,5-DQ 12.9 y = 113.68x - 796.4 R’ = 0.998
4 4,5-DQ 17.1 y = 141.71x - 162.1 R® = 0.996
5 5-CQ 4.5 y = 241.02x - 6122 R = 0.992
6 3-CQ 8.9 y = 304.05x - 2505.4 R’ = 0.999
7 3-pCQ 2.9 y = 23.022x - 112.3 R® = 0.999

“y: (area, mV), *x: (concentration, rg/ml™).

Table 2. Content of caffeoylquinic acids in the Compositae plants used for A. altaicus var. uchiyamae

Compound Caffeoylquinic acid (mg/g) Compound Caffeoylquinic acid (mg/g)
3,4-DQ 492 + 0.06" 3-CQ 497 £ 0.18
3,5-DeQ ND’ 3-pCQ 2.53 + 0.09
3,5-DQ 3.95 £ 0.13 Sum 26.73 £ 0.26
4,5-DQ 1.39 £ 0.10 % of dried weight 2.673 + 0.026

5-CQ 8.50 = 0.21 % of extract 2522 £ 0.25

“Values represent mean + S.D. based on triplicate experiments, *ND: not detected.
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Fig. 3. Peroxynitrite-scavenging effect of A. altaicus var.
uchiyamae.

ONOO  scavenging activity was measured by monitoring the
oxidation of DHR 123 as described in materials and methods. Data
are mean + SEM of triplicate experiments. *used as a positive control.
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