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Determination of five bioactive constituents in wild grown and cultivated Prunella
vulgaris by HPLC
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Abstract: Objective To compare the contents of phenolic acids and flavonoids in wild grown and cultivated Prunella
vulgaris from various habitats, an HPLC method was established for simultaneous determination of five bioactive compounds
(rosmarinic acid, salviaflaside, caffeic acid, rutin, and luteolin). Methods The Agilent SHC-C;3 (250 mm x 4.6 mm, 5 pm)
was adopted with a gradient eluent system composed of acetonitrile and 0.1% phosphoric acid aqueous solution at the
temperature of 30 ‘C. The flow rate was 1.0 mL/min. The detection wavelength was 280 nm. Independent -test (z-test),
hierarchical clustering analysis (HCA), and correlation analysis were applied to analyzing and evaluating wild grown and
cultivated P. vulgaris. Results The ¢-test results showed that the contents difference of rosmarinic acid, rutin, caffeic acid,
and luteolin had statistical significance (P < 0.01). However, there was no obvious difference for salviaflaside (P > 0.05).
According to the result of HCA, most of the cultivated and wild materials could be differentiated. The result of correlation
analysis showed that the ear length has no significant influence on the contents of main compounds in P. vulgaris. Conclusion
The determination method is simple and feasible, and it can be used as one of the quality evaluation method of P. vulgaris.
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Table 1 Sample information of 28 batches of Prunella
vulgaris medicinal materials

TR g1 WCRI ] Rl P28 SR B2 /om
S1  JUARHERY 2015-07 %4 2.60
S2 WHIEN/K 2015-07 Fp4 3.52
S3 WMk EI 2015-08 B4 4.00
S4 Wb 2015-08 A= 5.11
S5 TN 2015-08 4= 2.88
S6  WMfEK 2015-07 B4 3.36
S7  WRITIEM 2015-07 Fp4 3.29
S8 BRPHDFEER 2015-07 EpAk: 3.95
SO BkpycE 2015-06 Ff4: 3.90
S10  J G 2015-07 ¥ 3.30
S11  WidbFERAMRLE 2015-07 B/ 3.33
S12 AR H 2015-07 B4 5.50
S13 JUHE Rk 2015-08 T4 4.20
S14  WirdEHE 2015-08  #k4% 4.05
S15 /B 2015-08  #k4% 5.88
S16  HldLEEM 2015-06 #%5s 5.14
S17 b 2015-06 #%i% 4.49
S18 WM {ER 2015-07 #kE% 6.32
S19  J ARiGIE 2015-06 F&E% 5.37
S20 TR 2015-06 Hxds 7.30
S21  Jul A 2015-06  #Hs 4.56
S22 =M 2015-08 #kks 4.43
S23  BRPGMTEEGPH  2015-08  ARE: 2.70
S24 WKW 2015-08  #k5% 3.62
S25 AR 2015-07 #&E%: 5.72
S26  TRMIE X 2015-08  #k5% 2.18
S27 PG 2015-08  #k5% 4.07
S28 A =1 2015-08 ks 3.21

W A% %8 WIS TE R Z R 5 Prunella vulgaris
L. FERA, G RENLIEE 20 AN SEE, HE
bR RO e HAC R, tHRHSPFR GR D, 25
it 60 Hf, MO\ A EHASTRAE

2 HRE4ER
2.1 BREIHE
2,10 0P RRCSLAE AW R R IO R T %k A

1R SRR IR L T WHERR . A BR 52K 18.02.
5.08. 2.79. 4.08. 1.79mg, & T 10 mL B+,
TN F R AR, JFFRRE 20, RIS i
W
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212 HHKEVEE DR R OR 1 g, FPERR 2.3 AEFEER

€, B 100 mL HIEEHEEH, A 60% HEE 20 mL
A (IR 250 W, #i% 40 kHz) $25X 30 min, &
Ly (10 000 r/min) 10 min, B LWL fgt, HH
fEE 752 S mL, 0.22 pm FFLIENEIES, HUEkuEm
VE R BEIR T
22 @iERM

i FE: Agilent SHC-Cjg (250 mm X 4.6 mm,
5um); WENM: 2B (A) -0.1%BE% KA (B,
BEEVE (0~10 min, 12%~30% A; 10~15 min,
30%A; 15~25min, 30%~45%A); i 30 C;
PRFRGE 1.0 mL/min; £ K 280 nm; 75 A
AN, 5 AL X R SRR S HPLC (B
KL 1.

A

~

2 5

0 2 4 6 8 10 12 14 16 18 20 22 24
t/min

LU 2-75 1 3-SRRRIAEIRT  4-RIEEHR  S-APRER

I-caffeic acid  2-rutinum  3-salviaflaside  4-rosmarinic acid

5-luteolin
1 W8 (A) SEHERR (S27,B) BikE
Fig. 1 HPLC of standards (A) and P. vulgaris sample
(827, B)

230 SMEVEHE KSR RS HOS T AR 0.25.
0.5. 1. 1. 2. 4mL 7 Mk EAE 4 104 104 10,
5. 5. 5mL IR, 733 RIAE 1IRAXF JE it o
W AR IR RAES AL “2.27 TR g4
M AR . DA TR ALRER (YD, 0 B IR
HRAARE (XD ZriflbrdE M Ze, tFEIRIETRE, 4
BT 5 AP A DA% B ARAE it e 70 [ Py 42k
KARE (R2.

232 KRS U (S27),
Fi “2.27 UM AR EE IR 6 Ik, EEINE,
WIHERR . 7T RIREE IR BRIEFRFIAR R AL
ZIK RSD 20514 0.71%- 1.56%- 1.50%-. 0.73%-
1.46%, KRG R LT

233 EEMERK B S27 BEA 6 4, % “2.1.27
TR 24 A v, F% “2.27 TR s A PRI AY
W, wHERR. 2T BRI Rk F IR
AKBEFLZE RSD 43514 0.59%. 1.58%- 1.70%-
1.40%. 1.80%, RWIIVEELIVERE .

2.3.4 FREMERE  BUE- b (S27),
IYAIAE 0y 24 4 64 8. 12 h IFEEREDE, WhIHER |
PO RIRIERRT . REFRRFIRR T ) RSD
S3H 0.53%. 1.03%+ 1.14%. 1.00%- 1.58%, #*
WA I IRAE 12 h B0 .

2.3.5  IFEIEDSCRRES  AREC I ) A 2 A
(S27) ¥3K 0.5 g, AGEFE 6 4, WA —IRA X
AL RSB 0.5 mL IIAKES T, i “2.1.27

Fz2 EEFAFESZMERE
Table 2 Regression equations and linear ranges
5y T NI/ (mgmL ™) R?
LR Y=2.64%X10" X+218 355.03 0.0450~1.441 6 0.999 5
FRRIE IR Y=2.28X%10" X—24 247.10 0.012 7~0.406 4 1.000 0
WP Y=5.97X10" X+36 201.48 0.010 2~0.326 4 1.000 0
T Y=1.20X10" X—2 807.92 0.007 0~0.223 2 0.999 9
NGRS Y=3.43X10" X+36 646.10 0.004 5~0.143 2 1.000 0

TR 7 10 4 A o v, ERE I, b R 1)
B 100.11%, RSD 4 0.75%; 7% 1 [ [alfi
o 99.25%, RSD A 1.05%; KIEFRE M
B 99.78%, RSD 4 1.89%; #Kik % IR
[l %k 98.83%, RSD A 1.15%; ABRE KN
A% 101.25%, RSD 4 1.87%.
2.4 HHNE

FE B PRE 28 4 A EAE S, 4% “2.1.27 TR

TR I, 4% “2.27 TR B AR,
WE IR, ARNBENETTRE, T B R
(AL, A H LR 3. BRI AR Sk A
0.210 9~0.609 9 mg/g, A&k SHINHERL &4 0.094 9~
0.311 3mg/g; BFA= 7 T 54 0.473 9~1.028 8 mg/g,
FBE AT HE A 0.089 1~0.494 5 mglg; ks
FRFEFAE S S 0.206 0~1.028 8 mg/g, Ak b+
KIEFRRIF RN 0.125 5~0.769 6 mg/g; KA
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Table 3 Results of five contents determination of samples
e Ty B(mgg 1)
FIRIEFRRT HIEHIR AR

IR T

S1 03728 0.713 8 1.366 4 24975 0.0717
S2 0.2396 0.6299 0.861 8 2.7974 0.1354
S3 02483 0.712 8 0.2917 26866 0.1311
S4 02167 0.4739 0.5877 2.0708  0.067 3
S5 0.2437 0.748 8 0.923 6 33786 0.0830
S6 0.6099 0.9877 0.302 6 69542  0.3049
S7 0.4535 09762 0.4145 41206 0.1326
S8 0.2509 0.5742 0.301 4 1.8421 0.0700
S9 0.244 6 0.603 1 0.4415 2.6080 0.1188
S10 0.3628 1.028 8 0.3749 3.6274 0.1150
S11  0.2109 0.568 6 0.206 0 1.5730 0.1375
S12° 0.2944 0.8055 0.692 7 34957 0.0850
S13 04075 0.692 4 0.707 4 1.5713  0.136 8
S14  0.1615 0.0711 0.1257 1.0130 0.0551
S15  0.2610 0.4538 0.470 8 1.9052  0.0912
S16  0.1468 0.3053 0.4050 0.8956 0.0352
S17  0.0949 0.089 1 0.226 3 03687 0.0280
S18  0.1607 0.1655 0.2167 02575 0.0411
S19  0.2370 0.4945 0.769 6 1.7037  0.106 9
S20  0.1537 0.106 8 0.654 8 0.6834 0.0254
S21  0.1903 0.1412 0.3351 0.5640 0.0551
S22 03113 04254 0.623 8 12786  0.1309
S23 0.2698 0.4756 0.380 5 1.0314  0.0398
S24  0.0968 0.1315 0.1255 0.0320 0.0030
S25  0.196 0 0.209 5 0.348 7 0.6876 0.0720
S26 0.1406 0.2901 04125 1.2047  0.003 7
S27  0.146 0 0.2657 0.4757 1.1488 0.0486
S28 0.2238 0.4389 0.692 1 1.2728  0.056 8

AR IRIE R RN 1.571 3~6.954 2 mg/g; #h
P RRIE TR K& 0.032 0~1.905 2 mg/g; AL
P SRR EZ I EN 0.071 7~0.304 9 mg/g, #k
B AR BRELZ (K4 0.003 0~0.130 9mg/g.

25 WRITEZESH

2,51 MMSZREA ¢ 8550 K SPSS19.0 #A,
)5 BRSBTS A ¢ KL, AR BT
AR EMEREZER. 2T RRIEFRT
KPR BAT 7 255 MR 5 (P>0.05). i
I3 BT i TR R A TR A A S AR S 2 R L R
FEWZER (P<0.01), & T . umdeigd A
WEZER (P<0.01), 152> 308 & 1) 5 k%
FERTZRAEE (P>0.05), W RS
MARE RIS, A SRS EAESE
FMER (P<0.01).

252 XM REUCh, BEE. BKEN
o AWK, AEER S SR ? Hir
AR, R H R . fERRE S TR
KR, RAARHESERR. RRRE TERA

AT, SRHI SPSS19.0 Hft:, S HLARK B 4 5 %
TEPER Y EEER AT A OCHE AT o DINMERR . iRk
FIRAT . RIEFWRAARE RN PAHS 50 0.134,
0.584. 0.089 1 0.364, ¥J°KT 0.05; M~ T P1H
1 0.026, /NT0.05, R AT RS RS
BUARDROC R, DRI AN REAN AT SR A 4 W 5 A o
H=IRDE.

253 RESH LU 5 MIEMERS R RS
SPSS 19.0 A, SR FH 2 ) B9 R0 RR X 28 10 ~F
XF 28 HEFEM AT (B 2). BB HTI4h
REIR, PR 5 P =R AE T 4> K as
by cv d 4 o T BH P BRG HR  E  r AH
X, BEEMORA a 28, ORI EFAAE S 2 ik
RIERES (R R D SR
SEAETE RS TR E, BERN b KR e 2K, d K
A ARIERE M, SIS Tk R B AR T A b PR b
K-
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Fig. 2 Hierarchical cluster analysis of wild grown and

cultivated P. vulgaris
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