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Quality evaluation of Verbenae Herba based on UPLC characteristic
chromatogram and QAMS and the transmission law of
quantity value of its standard decoction
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Abstract: To establish the UPLC characteristic chromatogram of Verbenae Herba and quantitative analysis of multi-compo-
nents by single marker( QAMS) for the hastatoside, cornin and verbascoside , a total of five characteristic common peaks were
identified and three components were identified for the analysis of 18 batches of Verbenae Herba from different habitats. The
similarity of 18 batches of samples was greater than 0. 830. The errors were all less than 3% when compared with the results
measured by the external standard method. hastatoside, cornin and verbascoside in 18 batches of standard decoction were
17.36-51.34 mg/g,7.76 -72. 85 mg/g,1.15-15. 44 mg/g. The transfer rates of 18 batches of Verbenae Herba to standard
decoction hastatoside, cornin and verbascoside were 35.0% -113.4% ,52. 1% -109.2% ,7.9% -36.3% . The simple and fea-
sible established characteristic chromatogram combined with QAMS can provide reference and basis for the overall quality
control of Verbenae Herba.
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FHEA AT sME204E BYT7 53 22— KAV (Mg 4 8-
FEMZ A7) .
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Table 1 ~ Sample information

Gt 7 i Ay

No. Origin No. Origin
st T e S10 T e P T
s2 T e Si1 T 4 G P
S3 WA AR B S12 T R A R B
s4 IR HEAR B S13 R4 P
S5 I A AR £ S14 VLI e 2T
S6 R A X B S15 LI HEL T
S7 N NER R S16 DA B ST
S8 T R A B Tl S17 BN A B Sl
S9 I 4 1 P T S18 DN ST

2 FEEHER
2.1 ®iEEH

KA Waters HSS T3 (100 mm x 2.1 mm,1. 8
pm ) 3R A 2 (A)-0. 05% BERR K ¥ i
(B) , BV (0 ~2 min,10% A;2 ~14 min,10%
18% A;14 ~16 min,18% A;16 ~25 min,18% —25%
A;25 ~28 min,25%—95% A) ;i A 0.3 mL/min;
MR35 C R R 230 nm AR R 1 pl,

2.2 NRARMIKABERSE &
2.2.1 TR IE IR BLE)

B0 X R S-SR L I R X R B
FRACTE OO BT O B, A W AOE , R, P
il 1 mL & SBHERA 30 pg,S- AL HERH 76
pg, BEAEREH 22 pg RIRA W, BTG .

2.2.2 AR BRI ) A

BRI MoK (3 =5 0) 29 1 g, K%K
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Pk R IR A EE L B AT DB, ISR, RIS .
2.2.3 AR R AR SR is i ) &
BRI 20 0. 1 o, KB Rk, BHEE
RGN A 80% Wi 20 mL, FRE 8 i, 5 Ab
PR THE 300 W, 4515 40 kHz )30 min, ¥, BHRE
i, FH 80% WY BEAR 92k i H 0, 42 50, IR, B
SEUEW, B
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KIE , AT A5 DT C , A3 51 18 HERE fh & A, HL
NS DRFEIE UL 1) o SR 2 3545 8RS
AR PPN R 40) (2012 4FERR) 158 18 b Bl R Tk
JRHE R 5 0] B S SO R R AR RLURE . S5 R R,
18 HERE S AHBLEE AL T 0. 83 (3 2) .

1 3(s)
Ji. : E
I - G ‘ i
" s18
y . A . 4 .
A - R ez g de ez e
L e
L e i
. i
8 i
; i
I 5 PR |
L. o e
L i
AL A ~ i 81
N < e i 4
B | BEE ;
0 1 2 3 B 5 L] 7 8 9 1‘0 11 12 13 14 15 16 17 18 19 20 21 2 23
B4j8] Time {min}

118 #t DHFER SR AE T

Fig. 1 Characteristic chromatogram of 18 batches of Verbenae Herba
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Table 2 Results of the similarity

%> ARUE i AL % AR %> AR
No. Similarity No. Similarity No. Similarity No. Similarity
S1 0.830 S10 0.971 S6 0.956 S15 0.980
S2 0.911 S11 0.941 S7 0.944 S16 0.996
S3 0.982 S12 0.971 S8 0.998 S17 0.982
4 0.859 S13 0.954 S9 0.868 S18 0.967
S5 0.983 S14 0.974
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Fig. 2 Identification of common peaks in characteristic chromatogram
TE: AU B AR AT IR o 1SR R CHBIRETY ;2 IOMZT ;3 BB TT

Note: A ; Sample ; B : Mixed reference substance. 1 ; Hastatoside ;2 ; Cornin;3 ; Verbascoside.

2.3.4 EZRHYSHM

DL 18 b #E B R R R AE S G 5 A A g
VT RUCA AR, I SPSS 20. 0 B4 Heiff 47 32 i
SR, A5 A SRR PR A R AR S LT 22 (L3R 3) 1R
AE(ILE3) , H3R 3 AT ARPERFIEE R T 1,155
P F2 53, WS 26 109 BT STk 3 80. 766%
BARGF AR, T A2 1 i A [ 5 A U
IRIRIHFE R o WA FERE (WK 4) R4 ATH1, 56
1 oy FEE RN T 06 3 (BT ) A 5 1f5
BTN R T (S-SR ) (06 2
(SR ) 15 .

R3 BIERRVHTERRKER

Table 3 Eigenvalue and cumulative variance contribution rate

B30 FRAEE Dil& Bt iR
Principal Characteristic Contribution Cumulative
component value rate(% )  contribution rate( % )
1 2.878 57.550 57.550
2 1.161 23.216 80.766
3 0.474 9.486 90.252
4 0.344 6.871 97.123
5 0.144 2.877 100. 00

2.4 —NBIEEET
AR R AT 4 5 A 3 (BT ) (g
1 (5-F2FE Ch ¥Ry ) (0 2 ( S ¥F Ry ) X S ¥ sk A

REPR PR . = IR A — B EL i B
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Fli53 % Number of components

B3 EmSamEaE

Fig. 3 Scree plot of principal component analysis

x4 EMSDIER

Table 4 Matrix of principal component analysis

e 5 3 1 I3 2
Peak No. Component 1 Component 2
1 -0.019 0.919
2 0.392 0.855
3 0.890 0.010
4 0.691 0.514
5 0.854 0.217
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BAEAE AT 0 1 AR RSD 235 4 0. 27% 0. 56% |
0. 70% , R WX % R4 o
2.4.1.2 HEEMEEK

SRCEL SR AR AR (G =50, 252 S1) L 42 IR
“2.2.27 WUR U7 kAT A5 6 Oy s I, 1%
201V AT AR AR E , THIR S R 5
FECLHERCE I HERH B S, 3 Mo
i RSD BN 3% , RIAREM I &L B TR AT
2.4.1.3 FEMEEE

LSRR R (i =50, 52 S1) 42 1R

“2.2. 27 UR kil g K A AR, $ 2. 1T IR
A HITE0.2 46,8 12 h BERENE . S-FIE T
WA | B T AN AE R I R AR RSD Bp/h T
1%  FUIBELMHEBE 12 h NERRE
2.4.1.4 ZLVEXREE

O BT X R (S -5 Ak E I B X IR LR
AR B X MR I A WRE , B DO I
A SR Th MmO S B R B A AEE R
A1k 757. 305 . 463. 932 1038. 220 pg/mL IR &
Xt N i i A5 VA

R AR A A 1 mL 2£2.5.10,20,
50,100 mL 2, i Pt 2 2R 20 ) b3 0o iR
AT ) 4 2. 17 00T 8 33 2% 0 Ut A
E DR TR . U T BN AR KR (y) , 3
MR R A AR () I il b 2 (MR S) o
LUK, 3 MM ELNETE R ML C R R AT

x5 MAPAFBRREXRHY

Table 5 Linear equation and correlation coefficient

% 1y 75 PS4 LM
Component Regression equation R? Linear range ( ug/mL)
L EFEYF Cornin y=4155.031 4x-6 064.046 8 0.999 8 4.639 ~463.932
5-3 23 IR Hastatoside y =4 329.280 3x-3 078.207 4 0.999 8 3.402 ~340. 158
E &ML Verbascoside ¥ =10.382x-1 038.220 0.999 8 2.901 ~290.110

2.4.1.5 kel

WCEIE 75 i S (S1) IR R 29 0.5 g,
K PRAE , AT 3 4, B2 3 4y, 70 5il4% 1:0.5 101,
115 JA S-S ER IRy | Eh IRy B RS AE Y
Xof B ity s #2227 TR 5 v il B B VR R 1
21T IRUCR G A HERE DN E , TEROIRE [l 3
Fft o 22 A [ SR A 94. 4% ~ 102, 04% i [
Mo RSD B/NF 3.0% , H4F45 2020 4F (b E 25
B) DU EREE N 9101 BYRLRE o 2 BHIZIN E 5 vk v

R4f,
2.4.2 ——,911]5771%%3§i

B S AE R & AR X B, L R AL A5
A, AT UL B AR NS () 5 HAb Y
Mo (0) BAER A TE R 5 B3 A 7R R

f;’ AS/CA
RCF:f—;A‘C (1)

Horp  RCF ACRAHXITCIE N 7 s [RENZSH) | i

AREHAMFF I B 53 A ST AR C Ry AR X IR
.
2.4.2.2 A
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W, AR 550 e L I R | D I R 04 AR OO B I
] v, = /b, (Y 1 S 2 B0 ) O B I5F [ 2, Ry
FRO RS DR BRI ] ) o X 45 A W EA T e 6 o A
W2 40117 TR RE SRR, 2000 25 R TR A
M (33.35.37 C) . JiE (0. 28.0.30.0. 32 ml/
min) {035 AE ( YMC Triart . Waters HSS T3) | ff,i54X
( Waters H-Class , Thermo Vanquish ) % #H % {4 &4 I} [A]
M (WL 6) ,RSD /NT 2%
2.4.2.3  MXAOER T EHMEE L

3R (33.35.37 C) (i (0. 28.,0. 30,
0.32 ml/min) | & %= ( YMC Triart, Waters HSS
T3) 0354 ( Waters H-Class \ Thermo Vanquish ) 47
M FHPEE S 2. 40 117 R A, #2672, 17 TR
OSSR IEREDSE  THE SRRk R 3 | T e
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Table 6 Durability investigation ( relative retention time )

B9 Bacadt SFIE T o547
Inspection item Examining condition Hastatoside Cornin
{4, 4E Chromatographic column YMC Triart Gy 0.339 0.410
Waters HSS T3 0.341 0.419
{4,754 Chromatograph Waters H-Class 0.342 0.419
Thermo Vanquish 0.348 0.427
115 Column temperature ( °C ) 33 0.342 0.420
35 0.341 0.419
37 0.34 0.418
Wi Flow rate( mL/min) 0.28 0.352 0.431
0.3 0.341 0.419
0.32 0.331 0.408
FI{H Mean 0.34 0.42 -
RSD(% ) 1.61 1.61 -

AR IE R (W3 7) ,RSD /NF 2%
2.4.2.4  FESINGE

B 18 b EL BE B AR oA 4242, 2. 27 TR U7 ik
il 8 AL SV R, AT R O, HE 2. 17 TR g A%
PEUERENNE  iCSRIET AL ABEAERET NS Y,
Fe R 2P0 5-F0 5 T ME R | R Y
i IS AMRIEDE S5 R (BRI BRI )

FH#, T A X% 22 RE = ( WQAMS-WESM )/
WESM x 100% ( =, Bk WESM & SR ik 0 45 (4 1
oy S ik, WQAMS S — I 2 3 3 W 45 19 B 4 &
) U SRR R, 18 HERE S PRl T I R 45 SR Y
RE% ¥1/NF 3% G, B w4 Jo i 25 5 (0L
F8) , FrE Sy iy — 2Pk AT LA T 2 i T A
VIR

R7T ARSI EXEIEEFHRME

Table 7  Effects of different conditions on relative correction factors ( RCF)

gt o Examamg contiion RCFCA/B) RCF(A/C)
3% Chromatographic column YMC Triart Cq 0.991 1.044
Waters HSS T3 0.989 1.049
14,3%4% Chromatograph Waters H-Class 0.989 1.049
Thermo Vanquish 0.994 1.052
3R Column temperature( °C ) 33 0.985 1.049
35 0.989 1.049
37 0.989 1.049
Vi Flow rate( mL/min) 0.28 0.99 1.048
0.3 0.989 1.049
0.32 0.989 1.051
YJ{& Mean - 0.99 1.05
RSD( % ) - 0.16 0.20




Vol. 35 WIGEZR 4 - BT UPLC REAE P35 A0 — 0 22010 114 B $ R 0 S 3 B AR e 10 790 (A% b R A 5T 1399
R8 BHASTENELER
Table 8 Results of content determination of various constituents
S-FR AL Th IR Q%ﬁ?ﬁﬁ
éﬁ 07:7; ,Vf; ;gjiiﬁii Hastatoside Cornin
mg/g R S S S
S1 5.11 1.926 1.913 0.7 1.123 1.147 2.14
S2 5.359 5.61 5.736 2.2 3.079 3.097 0.58
S3 6.522 4.76 4.727 0.7 8. 665 8.856 2.20
S4 2.208 3.32 3.394 2.2 1.258 1.226 -2.54
S5 6.737 6.837 6.791 0.7 7.192 7.351 2.21
S6 3.185 12.229 12. 146 0.7 12.382 12.655 2.20
S7 14.154 6.836 6.79 0.7 13. 066 13.354 2.20
S8 8.366 10. 845 10.77 0.7 12.624 12.901 2.19
39 1.38 9.387 9.326 0.6 5.213 5.33 2.24
S10 4.127 9.215 9.153 0.7 15.162 15.497 2.21
S11 2.806 10.3 10.231 0.7 7.997 8.174 2.21
S12 1.625 9.891 9.824 0.7 4.074 4.164 2.21
S13 5.093 9.915 9.847 0.7 21.02 21.483 2.20
S14 13.658 8.087 8.158 0.88 16.739 16.566 -1.03
S15 9.245 10.22 10. 067 -1.50 21.049 21.519 2.23
S16 4.338 5.435 5.486 0.94 6.107 6.193 1.41
S17 4.188 6.879 6.849 0.44 6.258 6.254 -0.06
S18 9.174 8.999 9.045 0.51 7.798 7.717 -1.04

2.5 mEGTIEEEFEAR
2.5.1 L3RR 6 &

Fie 2 e Ty R o e 45 1 -5 A o o R
SR il 45 18 it I i B bR v V7 R, HED M R AR R &
100 g, B 2 ¥k, —RFONsK 12 4%, 3= 30 min, 2k
A, SCKARFFRLEE 30 min, H] 350 H b7 X it
U8 AT K 10 A%, 3k Wl SO PR ER R 25
min, F 350 H i W At i A 9 2 AT, 65 °C
FLAS PR R4 2 100 mL, B R TR RS
2.5.2 L#EFEAREFNSE BT REMNE RS F
it 5

LR M 1 AL - 0 LR i 43 0 o B
~BIS I ER(IER =R THHEE/ KA &
it x 100% ) , 18 Ftt 5 ¥l B AR 7 571 B 23005 Bl [
F710.94% ~22.25% ,F-HHE %N 16. 68% ;2
B SRR MR | DR 5 A, O
HRRER(OMRE) " (IR 9) . BEAMHTRR

RIPSEFER 7.9% ~36.3% ;5- 55K L HE RV
R PE BB 35. 0% ~ 113. 4% 5 Th i & 4 i
BRI SNIE N 52.1% ~109.2%
3 iFit 54

L ERTAE SRRIE R A5 B R T S I e oy
B BOR AR BE VR, FE BT B e v AR SN L
THE-K, ZIE-K, L HEO. 1% B R 5 7. 2 G-
0. 05% BEFR T AF I sl A , e & 1E 7 ZNE-0. 05% T
BRI Sh AR, 78 LR 0 51 R, i g 43 5
JE RIS ARE N 0 T S SR R . AR A Bl R
R 2R S G R G481 $EHOA R IO % S i a) ok
T LERHRBUSCR S 00, 45 8K, Y3 BUA ) A
80% WP EHR EE Ry 1: 50 (g/mL) | 8] 2 B 120 43
St SRR B , B L 3R vk o ShEE B AR A i
BT

SRELE 2 et i Wit NI o L [ W REZi) g ia
Pt o R S R AL/ 1 SR — A Ak
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Table 9  Dry extract rate,content and transfer rate of Verbenae Herba standard decoction

bz &

Standard decoction content( mg/g)

PR IE R e A8 5

Standard decoction transfer rate( % )

HER

zﬁj% Dry extract rate
' TR SREDWRT SR (%) TR SR LHIR L
Verbascoside Hastatoside Cornin Verbascoside Hastatoside Cornin
Bl 5.34 17.36 7.94 10.94 11.4 98.6 77.4
B2 5.75 27.88 18.32 12.33 13.2 61.3 73.4
B3 8.92 21.21 33.61 16.19 22.1 72.1 62.8
B4 2.26 17.77 7.76 11.34 11.6 60.7 70.0
B5 12.41 33.56 34.19 13.3 24.5 65.3 63.2
B6 4.08 33.93 44.37 20.95 26.9 58.1 75.1
B7 9.42 28.37 49.47 18.5 12.3 76.8 70.0
B8 7.59 38.89 39.99 18.29 16.6 65.6 57.9
B9 1.15 43.47 20.54 16.97 14.1 78.6 66.9
B10 2.36 37.67 62.28 22.25 12.7 91.0 91.4
Bl11 5.29 30.17 39.10 19.25 36.3 56.4 9.1
B12 1.73 22.70 29.17 15.25 16.2 35.0 109.2
B13 2.56 43.39 72.85 21.78 10.9 95.3 75.5
B14 6.05 51.34 48.77 17.87 7.9 113.4 52.1
B15 9.88 39.26 69.56 18.71 20.0 71.9 61.8
B16 7.74 27.13 35.01 15.97 28.5 79.7 91.6
B17 7.82 32.26 28.32 14.34 26.8 67.3 64.9
B18 15.44 38.99 48.21 15.94 26.8 69.1 98.6

AP T 05 B S — I 2 ¥ T i A
A SEELBTR T R PEFER P . AT S T
ChHER KR UPLC FRAE B, B E T S MRFAEILA
WEFFFRIN 1A 3 ARy, 2o it ] He HPLC A5 1
R, HAAGE S AT T SR AL T M F Y | Ch T
O SRS S . R I i AR T
ERG T, LR LR A PPN R — P 5E 3 T
ThH SR PR AT T

2020 AF-( [ 24 i) ey 8RS R E 45 B
RFFECR B RE R TR B, B =i e ey, ik
N KRR, AT S 9 AT 5T 45 2R o, S #E R b
W PR IR A AR IR Y B 5 KT 2.0 mg/
g, R RART 6% o AL, JE THHIE K3,/ Sr 1 5-
O IR | R R BN 3 R
M ZPENE T . EHER AR o3 LR A
W T, HE A B R N SRR M R
R ) O AR R R RS R . B
HER LA 50 100% 1] 5 -8 FE T MRS | B HE R
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