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HWE BB & 2 KE £ et eg HPLC 38 B A= F ol 2 ook 8% &38R TR\ RIL R ER K B & Ao
BEREEZNT F, ABARELSHG R ZEHRETESF, Fik: R Zobax Cy &34 (250 mm x 4.6
mm, 5Spm ), VA TR —0.1% B8 75k A iR Sh A8, BE4T 46 B 2 B, ik 1.0 mL - min™', # % K 230 nm, 4232
30 C, L MAKFE Lt B3 R T B R E 4 T2 G538 5 B AR E RN £ 48 2004A B
A T BARNLE ; OF bk BR AR FTARER RILRBR R BEREF fe bR R A M T kit AT
ik F It R 10 MARRE F P AKE LTI B PR 27 M EAE, 5B bi, 45 ok
BR AR FTARER  RILFBR KB F fe bk & 6 A4, 10 BAE S 694800 3% £ 0.900 A b ik
6 AR A E M E gy ik AR, &M T E 4 % 4 3.0~60.0, 10.0~200.0., 5.0~100.0. 10.0~200.0. 10.0~200.0
#25.0~100.0 g mL ™", 34 Ik @l & 5 5 4 102.0%. 102.8%. 101.2% . 97.5% . 98.0% #= 101.1%., 10 #t
MK AR S ok B A R TARER  RILKR R K EEE e bR EF 4245 5 £ 22.1~38.4,39.9~58.8,
23.8~59.1,43.6~68.0. 53.8~89.6.36.6~62.7 ng-g JEE M., Git: ALATE LM AKFE £ e+ HPLC 35 A
R ERRSEENET %, TATHEAREAHREZHEAR.
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Study on HPLC fingerprint and determination of six components including
vanillic acid of the stems and leaves of Veronicastrum axillare Yamazaki

MA Ming—yan, CHEN Wei, YU Song-lin"

( Zhejiang Pharmaceutical College , Ningbo 315000, China )

Abstract Objective: To establish an HPLC fingerprint, determine 6 components in the stems and leaves of
Veronicastrum axillare Yamazaki including caffeic acid, vanillic acid, ferulic acid, protocatechuic acid, luteolin

and acacetin and provide a reference for quality control. Methods: Zobax C,g column ( 250 mm x 4.6 mm, 5 um )
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was used, and the mobile phase consisted of acetonitrile-0.1% phosphoric acid solution with gradient elution at

the flow rate of 1.0 mL * min', the detection wavelength was set at 230 nm and the column temperature was 30 C. .
The HPLC fingerprint was evaluated by chromatographic fingerprint evaluation system software ( 2004A Edition )
by determining the common peaks and calculating the similarity. Besides, the analyical method of caffeic acid,
vanillic acid, ferulic acid, protocatechuic acid, luteolin and acacetin was validated. Results: The 27 common
peaks of fingerprint from 10 batches were found, and caffeic acid, vanillic acid, ferulic acid, protocatechuic acid,
luteolin and acacetin were identified by using standard chemicals. The similar degree of 10 batches samples were
more than 0.900. In quality determination, the good linear was observed in the ranges of 3.0-60.0 g+ mL™", 10.0-
200.0 pg*mL™,5.0-100.0 wg* mL™", 10.0-200.0 pg* mL ™", 10.0-200.0 and 5.0-100.0 pg* mL ™", respectively,
and the average recoveries were 102.0%, 102.8%, 101.2%, 97.5%, 98.0% and 101.1%, respectively. The content
ranges of caffeic acid, vanillic acid, ferulic acid, protocatechuic acid, luteolin and acacetin were 22.1-38.4
pg g',39.9-58.8 pg- g, 23.8-59.1 pg-g ', 43.6-68.0 pg g, 53.8-89.6 pg- g and 36.6-62.7 ug g,
respectively. Conclusion: The HPLC fingerprint of Veronicastrum axillare Yamazaki and determination method
of caffeic acid, vanillic acid, ferulic acid, protocatechuic acid, luteolin and acacetin are simple, accurate and
reproduceable, which can provide a reference for the quality control for Veronicastrum axillare Y amazaki.

Keywords: Veronicastrum axillare Yamazaki; flavonoid; phenolic acid; caffeic acid; vanillic acid; ferulic acid;

protocatechuic acid; luteolin; acacetin; fingerprint; HPLC

W& /K& ( Veronicastrum axillare Yamazaki ) N %25
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A BRI R R, ZLZE AR, I
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hhiHE i
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1 BE5RHE
1.1 4R

2 HE A 2N T Agilent 1260 525 %50 W AH €5 1% X
Agilent DAD £ Il #% & Agilent Chemistation {7, 3% T.
YUk, ZHEE 2 A Agilent Zobax ( 250 mm x 4.6 mm,
5 pm; FORE: T/ \GESERELEEE S REIG ), R EIFC R 2
I PR BR 2 5] BS124S HL 43 B K-, 4% B b [
R ] Millipore #EZE/KAIL, ) 7R & R0 75 A0 A FR
8T GT=2227QTS [FE4F B T TER o
1.2 iz

X B e R (5 20160505 ). B KRR (LS
20160721 ). il 21 2 (It 5 20150925 ). Ji L 4% 2 (it
4520151021 ) KRR R (445 20160702 ) F14: A 3K
R (H1t'5- 20160716 ), ¥4 FI Soarbio 24 vl , 4l J&£ 1K
T 98.0%.
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Tab.1 Origins of the stems and leaves of Veronicastrum axillare

( sﬁ:jjiﬁi ) WL, (supplier ) 7= (origin )

1 BT 254425 ( Yinzhou TCM Material Company ) & # ( Fujian Province )

2 B 254425 ) ( Yinzhou TCM Material Company ) %4 ( Anhui Province )

3 T 258125 7] (Ningbo TCM Material Company ) Wi ( Zhejiang Province )
4 M 25445 ) ( Nanjing TCM Material Company ) YT ( Jiangsu Province )
5 I M 25#4 25 F ( Guangzhou TCM Material Company ) Y7 ( Jiangxi Province )
6 T ARMAKZY 5 ( Ningbo Ronghe Drug store ) 228 ( Anhui Province )

7 LM Z5#1T173% ( Bozhou TCM Market ) I.74 ( Jiangxi Province )

8 WHiT 4% (Jinhua, Zhejiang ) WHiT ( Zhejiang Province )
9 WM ( Wenzhou, Zhejiang ) WHIT. ( Zhejiang Province )
10 WL ( Huangyan, Zhejiang ) WiT. ( Zhejiang Province )

2 HERE4R

2.1 B

211 HEECAA R IR SR R (3 3 ) 4
10.0 g, WG B FRE , BT HIEHIRIE T, A 75% B2
FKEEW 100 mL, FRE, IR 30 min, B2 B =,
PRz H 75% CBEK S BRM R AR 1, B850, T
FLUBRE S U8, W AR S, RIS

212 IRANIRSEE R A BRI MR | A
i B BRIR | D JLAS TR (A R 2 28 4 B W3R 1 X R
A G BIRE T 75% LB KRR IR AR
T COIHERR 0.3 mg - mL™, B 52 1 mg - mL™, BATZRIR 0.5
mg* mL™, JFULASIR 1 mg* ml ' ARREE | mg* ml", 4
EIZE 0.5 mg - ml "), Bi75.

2.1.3 ZEHIFR 75% LEEKIFR

22 &

{a3EHE : Agilent Zobax Cg (250 mm x 4.6 mm, 5 pm ) ;
Wi s A M (A)-0.19% B B 7% W (B ), B JEE Uk it
(0~60 min, 0 — 40%A ; 60~70 min, 40%A — 100%A ;
70~80 min, 100% A ) ; Jii % : 1.0 mL - min™"; K% K .
230 nm; FEi: 30 °C 5 HEFEEE: 10 pL,

2.3 HPLC F58UEE R T

231 KEERAES R A, R R
FRMFELLIERE 6 IR, LLE B E NS L, S 27 4~
7 0 B AH A5 B3 I5F 1] RSD 43514 0.13% . 0.32% .
0.28%.0.20% . 0.09% . 0.26% . 0.53% . 0.57% . 0.26% .
0.17%.0.10% . 0.27% . 0.53% . 0.30% . 0.25% . 0.41% .
0.33%.0.52% . 0.19% . 0.34% . 0.50% . 0.34% . 0.65% .
0.46%.0.09%.0.10% . 0.21%, #H %} W 1i £ (9 RSD

43 51K 0.79% . 0.66% . 0.82% . 0.91% . 0.58% . 0.02%
0.39%.0.39% . 0.65% . 0.73% . 0.82% . 0.96% . 0.56% .
0.47%.0.69% .0.87%.0.97%.1.31% . 0.76% . 1.13% .
0.59%.0.90% . 0.38% . 1.77%.0.72% . 0.86% . 0.54%,
RN HRE 2 BE R AT

232 HHEMRE  HBCE K AR 1R R
“2.1.17 TR O vk A AR, O R IRk Sk
o b, L&A R NS g, 45 27 4> g 16 1
AH XF PR B4 B[] RSD 43 51 R 0.25% . 0.37% . 0.18% .
0.42% . 0.65% . 0.06% . 0.95% . 1.16% . 0.93%.0.31% .
0.99% . 1.05% . 0.34% . 0.66% . 1.22% . 1.87% . 1.14% .
0.83%.0.19% . 0.72% . 1.03% . 1.56% . 0.87% . 0.76% .
0.08%.0.21%.0.17%, A8 X & T £ /9 RSD 43 5l A
0.56% . 0.43% . 0.78% . 0.24% . 0.19% . 0.06% . 0.10% .
0.97%.0.75% . 0.05% . 1.22% . 1.87% . 0.15% . 0.12% .
0.36%.0.93% . 1.02%.1.37%.0.21% . 1.67% . 1.98% .
1.56% . 1.17% . 1.23%.0.31%.0.22% . 0.41%, 3< W] #§
SRS E ik R L A A ROREEK

233 RUEMERE R I, 7R R TR
H0.2.4.8.12.24 h J5 500l it b i B R IS
FRUGE, A 27 A A W 9 AR 6O B B[] RSD 43514
0.10%.0.25% . 0.37% . 0.98% . 0.42% . 0.65% . 0.06% .
0.35%.0.16% . 0.64% . 0.12% . 0.42% . 1.33% . 0.33% .
0.25%.0.43% . 0.52% . 0.36% . 0.27% . 0.20% . 0.67% .
0.97%.0.78% . 0.24% . 0.09% . 0.10% . 0.22% , }H X} &
1 A RSD 43 %] 4 0.16%, 0.13%, 0.78%, 0.04%,
0.09%,0.16%, 1.10%, 0.37% . 0.02% . 1.17% . 1.57% .
0.10%.0.08% . 0.53% . 1.05% . 1.24% . 1.34% . 1.86% .
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0.17%.0.64% . 2.10% . 1.55% . 1.43% . 0.88%.0.21% .
0.64% . 0.78% , FE WA UL S R E = IR R 24 h I E
234 FRECEREAESE B 10 K AR S, d IR
“2.17 TF 7 ik A R R, IR LR g A
AT, DL 1o 10 HERE S ) €0 5% 1] 5 A e ) 24 i
Z 014y 2 g S SCEE AL A R G 2004A
R, ST K B HPLC $8 808 3 i 3 15X, Ao
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L
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L
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801

40

AR

T2o AN, WK 2, ieARE NS ik, it
B8 27 A~ AT W ARG AR B B ) RSD 435914 0.15%
0.22%.0.27% . 0.05%.0.07% . 0.26% . 0.17% . 0.54% .
0.45%.0.01% . 0.28% . 0.46% . 0.05% . 0.10% . 0.22% .,
0.16%.0.19% . 0.14% . 0.08% . 0.37% . 0.24% . 0.36% .,
0.28%.0.19% . 0.08% . 0.12% . 0.19% , 7 45 48 8 &l i
ER
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Fig. 1 HPLC fingerprint of 10 batches of the stems and leaves of Veronicastrum axillare
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Fig. 2 HPLC standard fingerprint of the stems and leaves of Veronicastrum axillare

235 fESUETEALLE 8T R 10 HEER A A A
S A [ 25 L B 2 v 2 0 4 S0 R RS AR AL R
PR 2R G5 2004A R, TF5 10 HEEE & S5 IR G 6 IR &

hhiHE i

Chinese

F AH BLEE 43 51 R 0.981.,0.969 . 0.973 . 0.952.,0.990
0.983.0.931.0.943.0.966.0, 959, ¥ Kk T 0.93, 1}t 71
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2.4 JEAKEF 6 AR il E
241 RGEMRLE BT IE R R AT IR
RN ZS VTR, 35 “2.27 TR (038 5 R AR i 1K

A/mAU

(DL 3), & (o i 06 i) 43 B BE KT 1.5, BB IS
BB T 5 000, # 2 HF1E 0.9~1.1 ZJa],

6 A
1 2 4
75 3
50 N 5
25 U‘ J
L ] JIL | i
I T T T T T T T :
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B
2
A/mAU
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| 6
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10 20 30 40 50 60 70 t/min
C
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1. FHR (vanillic acid ) 2. JiULZEER ( protocatechuic acid ) 3. MIMERR ( caffeic acid ) 4. FiIERER ( ferulic acid ) 5. RFEFZ (luteolin ) 6. £ HWEH

(‘acacetin )

B3 RBEXMRME(ANEKEMLR(B)MEHER(C)HPLC EE

Fig.3 HPLC chromatograms of mix standard chemicals ( A ), Veronicastrum axillare sample ( B ) and blank ( C )

242 KVEXRFZRELZE F 2127 T NIRE N RAER
WL 75% B KIERFFESE 5.10,20., 50, 100 1%,
N ER SR A K R SL AT, 23 B ERE | DG 335 16 04 T AR

xR2

(Y ) AHALDR, WP (X, pg - mL™) HEALAR , HiAEAR
MEHNZRE, FHIIERR A R R BT RIIR LR IR AR
FRMEE R A7 RN, 5 5R I3 2.

6 T ER R X RAEE

Tab.2 Regression equations and linear ranges of six reference substances

Gy

(ingredient )

I 75 7

( regression equation )

WIMERZ ( caffeic acid )

F R (vanillic acid )

FTERIR ( ferulic acid )
JELASHR ( protocatechuic acid )
ARERFEZ (luteolin )

AW E (acacetin )

Y=1.633X+2.078
Y=25.67X-5.374
Y=15.582X+2.307
Y=32.70X-3.578
Y=17.21X-1.498
Y=6.025X-0.439

' (linear range )/ pg-mL™)
0.999 4 3.0-60.0
0.999 2 10.0~200.0
0.999 6 5.0~100.0
0.999 5 10.0~200.0
0.999 3 10.0~200.0
0.999 4 5.0-100.0

243 KEEE  BOR A X &% & R B 20
5, LR IERE 6 UK, 0 SEMIERR A R B SRR R
JLASR AR EE R N4 AR R I AL T k4%
o 000 4 06 1T R RSD 43 31 R 0.23% . 0.56% . 0.30%
0.18%.0.20% . 0.09% , =& X ZAE 2 B R 4T

244 EEMRE R HEE K A R
“2.1.17 TR 7 v A A I S R, IR e A
E LR VT A 1T el 1 s L= By =
WA R | A R R L BT AR IR R LR R N R R 4
HWE B BN 27.6.52.3.39.7.62.2.83.9 F

AR S
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41.1 pg- g A RAT B RSD 2050 092% . 127% . &% 5.0 ¢, 2L 6 5, K B R AE , 23 S A — & $2% 1R
1.59%.1.82% .1.16% 1 1.04% , FW L E G B AR, &, 3% “2.1.17 TR ikl &R, 72 “2.27 TR
245 MEERENCGRIRE O EENRE KSR @REEEETINE , TR RICER, ILEE 3,

£33 6B RIMEERYER (n=6)

Tab.3 The recoveries of the six constituents

o RS A JmAHE: EESs HfEs S iR RSD/
(. component ) ('sample (added (detected (recovery )/ (‘average %
content )/ g amount )/ g amount )/ g % recovery ) /%

MRERR ( caffeic acid ) 276.2 276.5 550.4 99.2 102.0 2.32
276.3 561.3 103.1
2778 567.9 104.9
2774 557.5 101.3
274.8 562 103.9
275.6 550.6 99.5

F R (vanillic acid ) 5233 523.7 1039.9 98.6 102.8 3.46
524.7 10475 99.8
5228 1082.6 106.9
5222 1083.5 107.2
525.9 1065.3 103.0
523.6 1053.4 101.2

FATERIR ( ferulic acid ) 397.8 397.4 812.3 104.3 101.2 3.52
399.0 819.1 105.7
398.1 798.6 100.8
395.6 786.4 98.3
396.3 779.5 96.4
397.5 801.3 101.6

JFJLASHR ( protocatechuic acid ) 622.4 622.6 1256.8 101.9 97.5 5.11
629.6 12783 104.2
626.8 1236.9 98.0
623.0 1199.5 92.6
616.5 1217.8 96.6
615.1 1186.3 91.7

ARFRHEZE (luteolin ) 839.6 839.5 1648.9 96.4 98.0 3.57
803.3 1670.1 103.2
866.5 1667.5 95.4
828.7 1681.2 101.6
847.9 1639.8 94.3
840.0 1657.4 97.4

&AW (acacetin ) 411.5 4113 818.6 99.0 101.1 4.63
413.7 806.5 95.5
414.2 812.3 96.8
410.5 839.7 104.4
409.7 850.2 107.1
414.9 842.3 103.9

hhiHE i
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24.6 FOEMEIEE WO R, E S IR
B 0.2.4.8.12.24 h J5 il HERE 10 SEMMMERR | w
iz BT BRI R LAS IR AR 2 4 A W3R ) 06 TG
R TR TR RSD 43918 0.22%.0.41% . 0.54%
0.47% . 0.38% Fi1 0.53% , Ut HH 6 1F B 4376 A

T 24 h NARZE , ANFZIRINAE o

247 FHENE  BASZGRBIR, 1% 2,117 TR 5
5w B A R, R P AT 2 0, O 4R 2.7
T R A FREA T | R 1o AR AR I £ [T
iR 6 A AR AR 4.

®4 BEAEERHNE( pg-g' n=2)

Tab.4 Determination of samples

i W LR 7 1 JLAsTR KRBFR BEWER
(No.) ( caffeic acid ) (ferulic acid ) (vanillic acid ) ( protocatechuic acid ) (Tuteolin ) (‘acacetin )
1 352 46.9 23.8 57.5 68.4 40.6
2 27.3 52.6 40.0 62.1 83.7 41.0
3 22.1 41.2 42.5 43.6 53.0 36.5
4 29.5 57.3 59.1 55.8 72.7 62.7
5 27.3 45.6 46.3 39.8 64.5 48.6
6 31.9 39.9 48.5 59.6 72.5 51.6
7 38.4 51.8 29.0 63.5 89.6 47.6
8 25.6 46.0 51.5 68.0 53.8 49.8
9 322 53.5 29.8 65.1 62.9 36.6

10 243 58.8 41.5 57.9 75.4 47.1
3 itig 0.2%.0.3% . 0.4% . 0.5% 1 WEAE Sk A7 50 e 2 B AH 1

31 REOTERSER

g3 59 75 52 4 s ) (L 75% < BE L 50% H
Fis 1 50% £, T %5 W) 2 B (8] (30.45.60. 90,
120 min ) FEHOT GRS 19T ), LAk N2 K
B E NP, T E 75% LA 30 min
PR A
32 SRR R

{8 DAD #5028 7F 190~400 nm 4 K4
e, I R 4R 230,254 1 265 nm AbKE & 538 4], L
AR ST AR R 0 i A
SE B35 AH AR (L3 G 1) 43 B B AF R L B 230 nm
R B A 5 P 5 40 25 8 A LIS HE A ML,
0.1% BEFR KA | 0.1% WElR KA TR BRI AN 2% g
AR — A G R A KA, R A =2 5 A @
TR, LIoY B RE Ay M T R AR , B 5 B 0.1%
oK — M0 BE VM B R i
3.3 MBS

B 10 I K BRE 5 B HPLC F8 8 &g S A “rh
24 (0 1% 38 S0P T AR ARLEE EAN 2R 48 2004A B, K 5E
AR 2 25 i, 6k A e ) TR 15 e AN K, i DA LA
BN 25 1 25 5 W KA 77 b R 48 8 Y IR K B HPLC
TR 2 B o B B E 4 H R T 0.1% .

FEAS, S04 A 0 U0, LA I 5 H IF45 4 DAD
T I A b 2 A i 3 H 0 B R U 4 HE K
F 0.3% BIUEAE R A R0 20 AR I REAS o P AL EE
THE 45 T, AN [R) 7 1 i 7K 5 2L A 1) I A
P
34 FEE

KN /) HPLC J7 300 T 10 4t 5 AR~
i LI R i, AN T) 7 b ) B 5 o 22 5
AHTR] = M [R]— 1 1) B A A E— 2 22 57, T LU IE
IR AT A ] B OGS, H TR X I K
P20 2F I B TR ETR YT AR G R R 5 s an
B MR, AR B A Ry, T — 4
DL HPLC 5 20 B 3%k it , G 7 38000 /AN, W X
F 2 J K B A R0 A BN T & B T Y
VINIER
4 g

ARHIFFE Jir 7 19 7K R4 S R 3 T 1k BR A AR
By S 2 A B4 S e 17 O, S TR BSHI 2 T He rp mhER
FHIR PR R AR RS SRR
i, TR, R K A SO RIS 6 AR i
[P0 2 1) 1 3 , AT LA A BT oA 22 b s i 7
MR HES

AR S
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