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HPLC iZERNEE&RES 4 M EBRER TS E
i AT EH L R R E Y AE T

(1. BB K2, 18 330006; 2. TTPGE 25 SRS SR MBI Be , TT PG4 245 55 By 7 a o i T AR R IF ST vt
5 330029; 3. fCAEES LD BE B, B S 330002 )

HE BRY: &R e 2 E 4 P ok By ok B AR LR R EF R A 4 NBRBRERSSE
8 ZHAORAREIEE, ik KA CAPCELL PAK C €454 (250 mm X 4.6 mm, 5 um ), VA ZRE (A ) -0.1% ¥
BR K% (B) A A48, 46 2B, 7k 1.0 mL * min~', %0 5% % 330 nm, 4255 30 °C. Z58R: ks  wwakft
H K TR kA B AR A BEAEE 2 A4 0.034~0.85 pg (r=0.999 8 ). 0.014~0.35 pg(r=0.999 8 ). 0.524 5~
13.112 5 pg(r=0.999 8 ) F= 0.008 4~0.21 ug(r=0.999 9 ) B N 545 @R ZIRIFH LML X Z; T3 =K
F(n=3) % A # 98.2%~99.6% ( RSD<0.8 )+ 97.6%~99.4% ( RSD<1.3% ). 100.2%~100.5% ( RSD<1.0% ) #=
98.1%~99.2% ( RSD<1.1% ) ; 8 LAf 5% o whmodk B2 | wim ik BE 52 L Cﬁx\kﬁ%‘ﬁxﬁ"ﬂ‘l’%\ﬁx ASZRB A
0.238~1.121.,0.036~0.180. 1.461~11.011 #= 0.042~0.124 mg* g, L8 ZFH ETH THEAL G R TIEH .
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HPLC simultaneous determination of four
phenolic acids in Herba Glechomae’
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(1. Nanchang University, Nanchang 330006, China; 2. Jiangxi Institute for Drug Control, Jiangxi Provincial Engineering Research Center
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Abstract Objective: To establish an HPLC method for the simultaneous determination of four phenolic
acids in Herba Glechomae including caffeic acid, caffeoylglycolic acid, rosmarinic acid and salvianolic
acid A. Methods: The CAPCELL PAK C column ( 250 mm x 4.6 mm, 5 pum ) was used for separation. And
the mobile phase consisted of acetonitrile ( A ) —=0.1% formic acid ( B ) with gradient elution at a flow rate of
1.0 mL * min™". The detection wavelength was 330 nm and the column temperature was at 30 °C. Results: The

linear range of caffeic acid, caffeoylglycolic acid, rosmarinic acid and salvianolic acid A were 0.034-0.85 pg
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(r=0.999 8 ), 0.014-0.35 pg (r=0.999 8 ), 0.524 5-13.112 5 pg (r=0.999 8 ) and 0.008 4-0.21 pg(r=0.999 9),
respectively. The average recoveries ( n=3 ) were 98.2%-99.6% ( RSD<0.8% ) , 97.6%-99.4% ( RSD<1.3% ) ,
100.2%-100.5% ( RSD<1.0% ) and 98.1%-99.2% ( RSD<1.1% ) , respectively. The contents of caffeic acid,

caffeoylglycolic acid, rosmarinic acid and salvianolic acid A in eight batches of samples were 0.238-1.121, 0.036-
0.180, 1.461-11.011 and 0.042-0.124 mg * g ', respectively. Conclusion: The method can be used to control the

quality of the Herba Glechomae.

Keywords: Herba Glechomae ; phenolic acids; caffeic acid; caffeoylglycolic acid ; rosmarinic acid; salvianolic acid
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HEERFLN BRI FHEY)E LS} Glechoma longituba
( Nakai ) Kupr. B 3 #8735 7 2Bk 2= R U, BR 2520
JoT, W o AR sk T e N R 2 )
2015 4F JR— 0, R =F B0, PERLIE VA L BS e
25 BA IV RE, PSR HER, ORI I p skt
I A T 3Rk A bk A B e i P o kT 4
751270 PR R b o G I T, A LA 2 M 5
BB oy AR B A YN MERE L R AP R A
FHER R A & —FOKE BRI A Y, S R R
HER TSy a s A B PUE O
LB I AR BUIAS Fh 2P BUTFEF A R A
VR I R S 2 BRI 5 ORI 2R —
PSRRI TE 2L &, BA IR IGE) 5
MR HLAT WS4 1 [ A i 4, A1 SR8 1t R 7 D g, T v
FA 03k K I /B 22 T3, 1 A A i /N o 2 i
fAYT R R R B LR E b
AL PLR PUE PUREE EIE T PR AT
BRI R AR A B A T R A S
HR R T R T HPLC 32 [ B 0 7 % 4 w0 vk 4 S
Sy BRI ARSCEGHE ST TR FH RO R RO
T TR ) 3 B A e AR IR 2R Lk
WERTRAFHHER A 4 DRI G D& &
WL HEET S RTI4TN 2SR,
b — A SR R AR RIS
W
1 UE5RH
11 & LR A A Agilent 1260 %Y 55 350 W AH
A, AL G1311C UIT I  AEL L. G1315D
DAD.G1329B H 3f #f £ #§ . LC1260 & i T 1 ¥k
G1316A H: R4 ; FELZ MW /A 7] Sartorius BT25S HL T
K- (+J7 42— ), Sartorius BSA124S-CW Hi, T~ K
F(HAZ—)s

i

1.2 2 X Al o ME R R R SR AP R A Ry
AR ZH A R, i "TH-NMR | "C-NMR . MS % T~
BEWRE T H 454, HPLC B A6 I 44 B >98% ( i AL
— k) 5 KR S kAR (445 110885-200102 ) ATk
YR (5 111871-201414 ) W [ rf [ £ 5 25 5
K 8 WF T 5%, 2 B8 1 >98% ., 7K S ek Wy ey A ] 4
K, NG (Sigma 23 & ) Mgl B K 2B (L
PRMAL T —T ) W R (PH PR By A FRAF ) K
GyHTali, 8 HEIE AR B 2B AL S I R VLU SR A 25
it
2 AREMEE
2.1 RGN R ARG S R IO P T | e
FRF LR R 1R R RPEE ER A X RS A
FH it ) 45 BT o W B 43 00 O 0.034,0.014.,0.524 5 il
0.008 4 mg * mL™" [RIR G, BN .
22 fEAMRER RESRTEHRRGEI25H) Y
1 g, KB, B HIEHR T R E A 70% %
IR 50 mL, B %€ Frae, IFAIAIGE 1 h, BOS  FRE
FH 70% CBEKEERAN R IR 1 i, $550, UE s A
T HRZE R 25 mL, 78 T, 538 1 30 mL 7K {375 i
BT, R CEEFEE 3 R, BEHK 40 mL,
WA R TRy, 78T, 5 TES In FP IBE  ( Vs A OF
A E 10 mL ST, i B R B 2R R4, i
0.45 pm GRFLIERE, BT,
3 fmigy

K #8424 CAPCELL PAK C, 83543 (250 mm x
4.6 mm, 5 pm ), #7730 °C, LG (A)-0.1% H R
JKEEWE (B ) A s AH, B8 2B (0~14 min, 19%A;
14~25 min, 19%A — 34%A ; 25~35 min, 34%A ), i
1.0 mL « min™", & K 330 nm, #EEEEE 10 pL; 75 1
RETEIATT A i g v 55 25 0T B 0 1 ) I Wi
W P B S AR B ANMIE T 3 000, B EIDLIA 1,
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Fig. 1 HPLC chromatograms of reference substances( A )and
Glechomae Herba sample No. S3( B )

4 HEFEERE

4.1 LMEXRRFLE BRI “2.17 TR RA X ]
FRVATE 1.2.5.10, 15,25, 20514 “37 K (A% 450
PERE AT, DAERE & X (g ) BEARBR, I TR Y S0
ABFR , 2 bR e ST HEA T BT, A3 4 Ao
B, G5 R 1,

4.2 FEEEEAL RS WIPOR AR ISR 10 pL,
Fi2 37 WUN @k AR S UERE 6 U MU S I T
I, 45 SLMHERR | WHE I 3 2R 2R3 B R A iR
A VTR RSD (n=6) 437l 24 0.29% . 0.60% . 0.19% .,
1.1% , FE RS 2 8 AT o

43 FUEMIRE RS R 10 pL, %
37 I R &, E24h N T0.1.2.4.8.12.24
h 43 SRR A , 235 SRR | R R 2R | ok
FERAPHH R A W ALY RSD (n=7 ) 43514 0.38% .
1.0% . 0.60% . 1.6% , 7% P S ARAE 24 h NARUE .
44 EEMRE EE—HGER TR (1 2
T )6 0, Y 1 g KEEFRE H“2.27 TR 5 ikl
FBER AR, R <37 TR A SRR E |, A
W I ME R R 3 2 R 2R Ik A R AP R A S
it (n=6) 23514 0.326.0.145 . 4.553.0.084 mg- g,
RSD 435124 0.53% . 0.81% . 0.48% . 1.1%.

R1 ATHSHEMEXR

Tab.1 Linearity of 4 components

% [l )77 A B dienl
(. component ) ( regression equation ) r (linear range ) /ug
WMERZ ( caffeic acid ) Y=5 043.117 0X+22.995 5 0.999 8 0.034~0.85
HHERE AL 21 ( caffeoylglycolic acid ) Y=4 462.167 8X+3.120 0 0.999 8 0.014~0.35
PHIETFIR (rosmarinic acid ) Y=2 940.758 6X+266.830 3 0.999 8 0.524 5~13.1125
FHERTR A (salvianolic acid A ) Y=4703.185 3X-0.248 6 0.999 9 0.008 4~0.21

4.5 [FICRIAE: RS FRE “4.47 TR B0
B 3% B 2 AR R (53 2 S0 ) 9 1y, TR 29 0.5 g,

B4 227 WUR IS AR w3 R A R
VW, T 37 TR A TE A FEREIE , TR 2 [l

30— K EAROE ; 2 BIREBIART BRO A WGE R 4R LR 2,
x2 ERERRBGER
Tab.2 Results of recovery
g JEA A HUEES s pjillies RSD
(. component ) (original ) /mg (added ) /mg ( measured ) /mg (recovery ) /%  (average recovery ) /% 1%
WL ( caffeic acid ) 0.163 4 0.1304 0.294 1 100.2 99.6 0.62
0.165 8 0.130 4 0.2949 99.0
0.165 4 0.1304 0.295 1 99.5
0.163 9 0.1630 0.3229 97.6 98.2 0.72
0.165 1 0.1630 0.3250 98.1
0.164 1 0.163 0 0.3254 99.0
0.164 7 0.1957 0.358 5 99.0 99.4 0.51
0.165 0 0.1957 0.360 7 100.0
0.164 3 0.1957 0.358 3 99.1
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Fz2(4)
% A JAH: EESs A& ATl ES RSD
( component ) (original ) /mg (added ) /mg ( measured ) /mg (recovery )/%  (average recovery ) /% 1%
WIMERERESE 21 ( caffeoylglycolic acid ) 0.0727 0.058 0 0.1307 99.7 99.4 0.66
0.0737 0.058 0 0.1316 99.8
0.073 6 0.058 0 0.130 8 98.6
0.0729 0.072 5 0.143 1 96.8 97.8 1.3
0.073 4 0.0725 0.1439 97.2
0.073 0 0.0725 0.144 9 99.2
0.0732 0.087 0 0.1572 96.6 97.6 1.0
0.073 4 0.087 0 0.1591 98.5
0.073 1 0.087 0 0.158 2 97.8
1% (rosmarinic acid ) 22824 1.8209 41257 101.2 100.2 0.91
23157 1.8209 41335 99.8
23097 1.8209 41220 99.5
22892 22762 45800 100.6 100.5 0.79
23056 22762 45739 99.6
22915 22762 45953 101.2
22997 27314 5.0313 100.0 100.5 0.40
23043 27314 5.0549 100.7
22943 27314 5.0454 100.7
FHEEZ A (salvianolic acid A ) 0.042 1 0.0336 0.0749 97.6 98.2 0.80
0.0427 0.033 6 0.075 6 97.9
0.042 6 0.033 6 0.0759 99.1
0.0422 0.042 0 0.0835 98.3 99.2 0.97
0.0425 0.042 0 0.084 1 99.0
0.0423 0.0420 0.084 4 100.2
0.042 4 0.050 4 0.0913 97.0 98.1 1.0
0.0425 0.050 4 0.092 4 99.0
0.0423 0.050 4 0.091 8 98.2

4.6 SR ML B R R R R
(i 2 50 ) 20 1 g NFEPRE 4% “2.27 WU Ikl &
PER A, S0 BIPR FH 9 4 CAPCELL PAK C (250
mm x 4.6 mm, 5 pm ), 57 Inertsil ODS (250 mm x 4.6
mm, 5 um ). %% % '] Phenomenex C,5( 250 mm x 4.6
mm, 5 pm ) 3 B 5L GRS, #5237 WUT A5 A
AT , S5 TCHA 5 22 1]

5 HmEENE

3 90 SBUA ) 7 M F) % R B 2 M R R (i 2 %5
i), FEHEI 2 Gy, 4% “2.27 WF 7 kA A A A
W4 37 IUR GGG AR F AT oA, I E i 1 AR, T
SRS HE IR | OO P55 ik £ R L 2 A R AT
FHER A B SR IR 3.

R3 HFREBENELR(n=2)

Tab.3 Results of content determination of samples

i (content )/ (mg+g™")

v o g o
( ﬁmpﬁ 5 ( *f ) R D LR FHEAR A
(caffeic acid ) ( caffeoylglycolic acid ) ( rosmarinic acid ) ('salvianolic acid A )
S1 WAALHRIR ( Macheng, Hubei ) 0.249 0.064 7.190 0.087
2 TR ( Yicheng, Anhui) 0.238 0.082 3.431 0.062
S3 752 (Livan, Anhui ) 0.326 0.145 4553 0.084
S4 LARY7N4 (Livan, Anhui ) 0.439 0.180 4.543 0.087
S5 LN (Livan, Anhui ) 0.445 0.070 2.045 0.054
S6 LA (Livan, Anhui ) 0.442 0.036 1.463 0.047
S7 1% FH ( Xinyang, Henan ) 1.121 0.096 11.011 0.124
S8 YTV 5 ( Nanchang, Jiangxi ) 0.265 0.140 2226 0.042

i
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6.1 Kl P e e N DAD K #% 7E 190~
400 nm 35 i PAOT IR | IO E B 3 £ 1R L DR A% A IR
AP IR A #EAT IS4 45 R R, 78 330 nm 3
KB 4 A B R B ok, T BAaE i
PEFE 330 nm VE ALK

6.2 HHASIAEBHI RN E R BT AR
PR A RO MRS MBI R AR TR
FPHIR A Bl s ; 255 R, AR 4
OS24 ORI . $RBOATIHEE T /K H
PRV (30% HBE/K IR 50% /KR L 70% B s
IRV ) LR (30% LFE/KIEH L 50% LT
TR T0% LIS LI ) 5 S5 5% 5w >R 70%
LSRRI MR WA FR I 2 TR 2Kk IR
AP R A S, R4 T 05,115
h; Z55L R 1 h aTHEEGE 4 SRBUATIE ST 50,100
ml; 255 R I B 22, R EUATE A 50 mLL.
63 UiZhMBIHE HE T LN - K. ONE -0.1% W
PR K N —-0.1% FR/KIA W H B -0.1% H R K
W4 NRFRGE; 25 8K, LG -0.1% R K%
WA BRI I BT, o B .
6.4 /NG ARSZEGRT 8 HUASIR] = i R 2 kA T
2 IMMEREA L 2R KB B R A HI R A B35 &
HEATINAE 5 25 BoR , 5 A = H & E 2E OR T {5
BHS 5 e e , AR TR = M ) 5 s R AR 25 57, FR TR
EEIOHER A TR AN = M A AR A A, e 2
WA B 22 1) 7 Ml S bR — 2T, P i AR s 2
ATERE BB ORI = b . ARSI T ST 14 R 1
ORI o3 BRSO BT SR . Xl —
AR TR A B P AR S R
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