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Abstract: Objective To establish an HPLC fingerprint method of Verbenae officinalis L. and determine the contents of its main
components. Methods Many batches of Verbenae officinalis fingerprint and the contents of main components were determined by
HPLC, and the similarity and cluster analysis of the fingerprints of each batch were compared and the contents of the main components
were compared. Results The results showed that the difference of the main content of medicinal materials and fingerprints were
between each batch of Verbenae officinalis. Conclusion The fingerprint and its main components determination method have been
established to provide the scientific basis for the quality evaluation of Verbenae officinalis.
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Agilent1100- = & AH L% 4%, AB204-N HL T
KF (Mettler Toledo 4 #] ), Autoscience AS3120
FEFE A, VIR K (TR BT 28 b)),
Mettler Toledo PB303-N ¥ K- (Hijt Mettler
Toledo 2~ ] Do
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AN LI TR (3 HTatD, REET R AR 7]
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Xof S EY MR (kY5 7140314001). BRI
Wi (LS 7140314001). BEACHETH (LS
JL130312002), Jiis s> #32)ik 98% LA 1, ¥ Eifg
RSB A B 2 7

ERE 20 B 2 st N2 AT IR A R34, 2
MR R = WL 1, 29 e R 2 i o e vk 2k
WG 24808 N S ¥ER Verbena officinalis L. )T
P Y
2 HESHR
2.1 BYEEHAR
2.1 @& AiEHCh Orca Cis £ (250 mm X
4.6 mm, 5 pm); MBS 230 nm: AR 25 C
WENHIN I (A) -0.05%BE B /K (B); BRJE
Ve, 0~40 min, 5%~25% A; 40~65 min, 25%~
35%A; ABURE 1 mL/min, #FFE 10 pL.
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Table 1 Sources of 14 batches of Verbenae officinalis
' ity i A
M1 140401 57/ LT NZPATBR A 7]
M2 131001 574 LT NZPATBR A ]
M3 130801 B¢/ RGN PRA

M4 130301 57 /H TGN DA BR A F
M5 130901 57 /H LR NPDIAT IR A W
M6 130401 57 JH LR NPDIAT IR A W
M7 130201 53 LHRBFNNAT IR A )
M8 130501 5 /M LR NZDIAT IR A W
M9 131101 53 LRBFNNAT IR A )
MI10 130601 Ml LR NZDIAT IRA W
M1l 130701 Ml LR NZDIAT IR A W
Mi12 131201 5iMl TR N R A
MI13 130101 5iMl TR N IR A
M14 140301 5/ ZRGF NN R A

2.1.2 PRSI AR T 40
Hi, BOBMAKRL 1 g, FEME, HEFINA 50%H
M2 20 mL, #HHEZEHEEMS, MHoelis, Rl
45 min, AHEBZEW, FREFE, H 50% H EE 4
SRR TR, FRAIE, IXEHER, RIfE.
2.1.3 WEAAE HICSHER MR | g, W
FRAE , $22.1.27000 B 7 v o4 Ak il v, 7542117
TR RS2 T Ie, ESEAE 6 K, itk HPLC
kR, DL (8 S LR N (R R i
WA R 2, THAR 5 E8 1 U (1) R T O B I i) A0
AFDRF U TR R o % €20 T VR 1100 AR O B HF 1) B A XS Ve i
B RSD YN T 5%, FFeagUEik i Eisk,
2,14  FEtEEe  HCDLHERZA (MDD BIRE 1
g, RESRRE, 4% “2.1.27 T J7 v 2% Ak il v
B, B TR, % “2.1.17 TR 04 3. 64
12, 24 hzilFegcel, DL HERE (8 Sk 1)
PR B I TR e e TR 2, THE & i e (1)
FET LR B B )RR W T A o 45 (L5 06 PR A X O B
IS 1) A AH W T AR PR RSD A1/ T 5%, FFErd84r
IR (2R o DI S VAE 24 h N AR .
2,15 HEMHRAE ISR AGMEB R (MDD 41
g, RKEEME, AT 6 . 1% “2.1.27 Tl ik,
W, A “2.1.17 TR AR, dsk ik K,
DL 8 5 g L B R 0 (£ B IS () R £ 1 e RO 2
S, A H % 0 T DR PR A R R B BT i) A XS U i



¥4

Chinese Traditional and Herbal Drugs

Fa7 F 128 20065£6 A

*2071 -

A il

BINT 5%, FFafRar g g K.
2.1.6 fRGUEREENT L 14 HE DR 2R AE N
FEAS, F “2.1.17 WS AFAT R 8UE S 2,
14 L2561 4 8UR S 1 ATA Bl SCE SN (b 2y

U (R ATLXH DR B I T8 S AU TR ) RSD

B,
BUR ORI, 18] 95 2

WE T 5 D EERA
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Table 2 Relative peak area data of 14 batches of V. officinalis fingerprint
- AFXT Vg IR
3 5 7 8(S) 13
Ml 0.32 0.23 1.49 1.00 0.76
M2 0.37 0.09 1.28 1.00 0.71
M3 0.51 0.11 0.92 1.00 0.58
M4 0.28 0.09 1.12 1.00 0.83
M5 0.47 0.09 0.88 1.00 1.02
M6 0.16 0.09 0.93 1.00 1.36
M7 0.26 0.14 1.42 1.00 0.64
M8 0.75 0.07 0.90 1.00 0.56
M9 0.38 0.11 0.98 1.00 0.68
M10 0.16 0.09 0.74 1.00 0.73
M1l 0.18 0.17 1.25 1.00 0.92
M12 0.22 0.03 0.44 1.00 0.65
MI13 0.06 0.20 1.36 1.00 0.50
Ml14 0.13 0.07 0.97 1.00 0.67
s M14 HIFERET T 28, KRS0 M5, M6, MI0.
MI12 HIFEGYE T 11 2K,
oo 2| 1415197 1 2.1.8 AHAEE MM RN 14 ISR 2481 1 2R
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Fig.1 HPLC fingerprints of 14 batches of V. officinalis MIL = I
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Fig. 2 Cluster analysis of 14 batches of V. officinalis
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Fig. 3 Control fingerprint of ¥ officinalis
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Table 3 Similarity of 14 batches of ¥ officinalis

#its FHABLEE fits HHABLEE
Ml 0.992 M8 0.958
M2 0.989 M9 0.996
M3 0.987 M10 0.958
M4 0.978 Mi1 0.979
M5 0.961 M12 0.912
M6 0.889 M13 0.937
M7 0.993 M14 0.985

A 1AM 24 55508 R S 1S ) AR AR T
0.9, HARFHERZIM 150 AR SR R AR LR = T
0.9, RIS 2544 Z AR —2hk.

22 H@RSEENE

221 k&M AEEAES Orea Cig £ (250 mm X
4.6 mm, 5 pm); AGIIEEAK 238 nm; AEiE 30 C;
WA A B (A -0.05%BEMR /KA (B); BhJE
Peii: 0~30 min, 14%~40% A; KB & 1 mL/min;
BEFERE 10 L.

2.2.2 RAN RS EIA DO SR
TR, BSOS R, RS,
P ol e 2 il S5 $E 2 0.149 mg/mL. AT
0.072 mg/mL. EEELLPE T 0.057 mg/mL 7R 5%
TR 8

223 RS I HER 2 R R L 40
HIm AR, 2905 g, FHEME, WHEMA 70%H
fig 20 mL, #HIEHEIEIY, e, R
40 min, B, FRRERE, H 70% HEEAN L gk
e, 85, e, HUEREW, Hf.

224 SPERRFEL KB ERTE S X
PR 24 54 10, 15, 20 pL, LLETHAGE B (3
SAFHEAT I 52 o 20 00 P, 30 S AR B 1) U TR AR
DL T AR g A bR (YD, BEREE AR (X0,

o M FAT AT, W By, E
TAF . BELEREERIE RS Y=1 589 X—
14.588, r=0.999 9; Y=2 404.7 X+1.517 1, r=
0.999 6; Y=2 063.1 X—21.132, r=0.999 4; 4
AR Wt 1 B Y R A R AE 0.298~2.980 pg-.
I ST BERE AR 0.144~1.440 pg. BECRHTF
HEFERAE 0.114~1.14 0 pg, S5 0GB 5 K45 2
PEL R
2.2.5 KEEFERL HUES N 140401 (MDD (5
WS MM AR, £105g, KESFRE, #% “2.237
T ) % A R, E A 1 L A 2F TR
LA 6 R TR MR TR AR S
TERE T (O I (I T A RSD {EH 2 34 0.51%-
0.49%#1 0.82%
2.2.6 FEMERE BSOS 140401 (MDD 15
MIRE oM A, £90.5 g, KisRRE, 1% “2.237 W
A A A, B, R T E,
70, 2. 4. 6. 8. 10, 12 h K dl), st S #ERay,
L REF RN B S ALRE 1 (i R i [ A RSD 4351
M 1.54%. 1.57%F1 1.92%.
227 EEMRE  BULSN 140401 (M) 15
HIEE 9 A, £90.5 g, REERRE, % “2.237 T
AR, MIEERERAS 6 1y, FERfE )
ORESAT T ME o LAMRE R, 4R
ik T M R L I M R R S A B T R A A
RSD 734 1.53%-+ 1.98%F1 1.76%.
2.2.8 NFEEICERIRLE B S 8 140401 (M1)
L MERE 25 Mk R4 0.25 g, KEBIE, ik
CllE I 80%- 100%- 120% 3 ANZKSE N A &R IH
Th R L RN T S A B R A R
W, % o«2.2.37 TR 5 vEHIA AR A, ik
Wsg, THE B, st DR 5 A
B EACHE T 00 B R W 3 o 96.91%
96.97%+ 96.53%, RSD 435Ik 1.73%. 1.82%-
1.94%.
229 FESNE  HCL IR MR RZ) 0.5 g, K
BRRE, KM 2237 TR RS, KL
W, FAMRIETHERE S & o ) R 4,
W LK 4, 455 0LE 4.
3 g

SR FH AR A B Z ARG W 8 6 A i EAT 200~400
nm [FIAEEKFE, 0T RS KT i
FRAEIE . 45 RAE 230 nm KR, @miklgikE, H
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Fig. 4 HPLC of reference substances (A) and V. officinalis
B)
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Table 4 Determination of content of each component in V.
officinalis (n = 3)

G5 tS  BOTOWRTY% GWTY%  BEEmITY%
M1 140401 0.499 0.255 0.205
M2 131001 0.486 0.271 0.216
M3 130801 0.291 0.237 0.155
M4 130301 0.313 0.205 0.204
M5 130901 0.331 0.285 0.356
M6 130401 0.323 0.288 0.372
M7 130201 0.523 0.279 0.189
M8 130501 0414 0.341 0.228
M9 131101 0.396 0.332 0.254
MI10 130601 0.419 0.335 0.167
M1l 130701 0.438 0.267 0.284
M12 131201 0.275 0.321 0.317
M13 130101 0.279 0.152 0.145
MI14 140301 0.486 0.315 0.241
FUE B A, PREIERE 230 nm 1E K FRSCEE T

R .

14 HER I R 2R AR B A — AN 1, {3
LRI ) 3 AN B o) v M Y Y A
0.27%~0.52%, HERTFIEAE 0.15%~0.33%,
TLEIPE R, 76 0.14%~0.37%, WHFE) %

0.99, BEIERIN, Wl HERE KT 1T AN R B AR
A PRI A LK TR 256 Hh 2 Bl o I R 1 22 5 A 4K
BOR, PIIEERE TR X 14 L2583 2 38, RIS
b5 UL WA 5 42 ST 1) 1 #E AR SO T 2
SRR PRI T ORUE 254 R BATARAR 1035 S

Hh 2 R A I SO PR AUE 2 22 A PRI R
IOCHEIRTY, ZHRARE I OO 25 e il
AFRTRL . BRI, 2o Eh, e
PR RO AT € B tT, HERARBNZITARE
BRI 2 i . AWTAY 3 A EAebr s At
SRR T LU RO By, T S R 2
PR TES], AWTTUESL 2 MR 5 SR aUiE
KPR BRI IE, sRAh TRk 58— i Fake oy
PEGIZIR TR AN I (R o R IRt g s s
(R Ry R AT L X

B Ak
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