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Abstract: In this study,the quality of Imperatae Rhizoma standard decoction from different habitats was evaluated by UPLC
fingerprint and quantitative analysis of multiple components. Similarity calculation, cluster analysis (HCA) , principal compo-
nent analysis (PCA) and orthogonal partial least squares discriminant analysis ( OPLS-DA) were used to analyze the finger-
print data. The results showed that there were 9 common fingerprint peaks in the fingerprints of 18 batches of Imperatae Rhi-
zoma standard decoction. The similarity of fingerprints ranged from 0.920 to 0.997. HCA divided 18 batches of samples into
three categories. The samples from Hebei Province were of their own kind. The samples from Jiangsu Province were crossed
with those from Anhui and Henan provinces respectively. PCA showed that, except Jiangsu Province, the differences of com-

mon peaks in the fingerprints of Imperatae Rhizoma standard decoction in the same production area were small. OPLS-DA
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screened three differential marker chromatographic peaks,which were peak 9 (p-hydroxycinnamic acid) , peak 6 and peak 5

(chlorogenic acid) respectively. The contents of chlorogenic acid, neochlorogenic acid, cryptochlorogenic acid and p-hydroxy-

cinnamic acid in Imperatae Rhizoma standard decoction were determined. The results showed that the total content of four

phenolic acids in Imperatae Rhizoma standard decoction were; Hebei > Anhui > Jiangsu > Henan. The contents of four

phenolic acids in samples from different production areas were significantly different. The contents of chlorogenic acid, neo-

chlorogenic acid and cryptochlorogenic acid in the samples from Henan production area were significantly lower than that from

other production areas. The average content of p-hydroxycinnamic acid in the samples from Anhui production area was the

highest and relatively stable. The total amount of p-hydroxycinnamic acid and four phenolic acids in the samples of Jiangsu

production area fluctuated greatly. The established analytical method is stable, reliable and reproducible, which can provide

reference for the quality evaluation of Imperatae Rhizoma standard decoction and its related preparations.

Key words : Imperatae Rhizoma standard decoction; UPLC fingerprint ;multiple components ; quantitative analysis
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Table 1~ Origin information table of Imperatae Rhizoma
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Superimposed fingerprints of 18 batches of Imperatae Rhizoma standard decoction
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Fig.2  Common pattern of the fingerprint of Imperatae Rhizoma standard decoction
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Table 2 Evaluation results of the similarity

% HAALLEE
No. Similarity
S1 0.981
S2 0.984
S3 0.982
sS4 0.986
S5 0.985
S6 0.972
S7 0.991
S8 0.993
S9 0.996
S10 0.997
S11 0.992
S12 0.987
S13 0.972
S14 0.954
S15 0.962
S16 0.920
S17 0.932
S18 0.945
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Identification of common peaks
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acid reference; E:Sample. 1:Neochlorogenic acid; 5 : Chlorogenic acid;8 ; Cryptochlorogenic acid; 9 :p-Hydroxycinnamic acid.
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Fig. 4 Cluster analysis diagram
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A, WA 1 mL AR R 1.86.3.71.9. 27,
18.54 37.08 pg, & Bt R 0.81,1.62.4.06,
8.12.16. 24 pg, FrFasr iz 0. 82 1. 65 4. 12 8. 24
16. 48 pg, Ervi A AAERR 1. 02.2. 03 .5.08.10. 16,
20. 32 pg FYTRA XS IR R, 20 A % W B | 3
SXif B St A 2 J0RI S, PR, 4262, 2. 17 T3 i 4 1
WRUCHERE 2L, 10 S B 35 0 T AR, AU T ARl A 4
B (Y) X Bt JBE Ry AL s ( X0) & il s o T 2k, 485
RN, SRR LR Ty Y =24 218. 07X
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U T FRER A OC 28 RAF, 9 4 S IR ) 2 P (] U 7
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¥ r=0.999 8, FHILEVEEE K 0. 82 pg/mL ~ 82. 40
g/ mL FR ] P Gt D I Wk 32 5 e T Rk P G R
RAF, X R R AR A et mlH R Y =26
415.77X-7 481. 78 M2 %k r =0.999 9, F W75 1k
BEH 1.02 pg/mL ~102. 00 we/ml. f 75 ] Py of 38 35
PRRE R Mk B2 5 e T AR 1 6 3R R A
2.4.3 THAMER

) — 4t 1 AR AR UE A R R T K (G5 S1)
ATRRAE 6 Gy, $2. 2. 37 T T 8 A4 A3 5 A M

il i, w6 . 2. 2. 17 R
ST AE |, 43 BT A 2R R R BT ek IR R | B
o JEL R RN ¥ N RE R 19 % L A RSD {H, 25 R B
AN BRI S O 1,91 mg/g, RSD B K
0.91% HER AR 1)F-3 & 58 0. 84 mg/g, RSD {H
1. 02% | fasgk JE R i -4 & ik 0. 85 mg/g, RSD
HA 1. 27% KRR EERR A -3 & 54 1. 06 mg/
g,RSD {4 1. 56% , KWz ik ELEER LT
2.4.4 mBEDkREE R

B = 0 F P RS M F R T8 (G5
S1) i, WFAN, B2y 0. 05, F5 % FRAE , AT 6 ), &
RS SXF IR S S 1 1 B e AR SRS 5
ok DR | B B IR RN R R L TR R R R B, 4%
“2.2. 37T IRk dlAg 6 it U, #2. 2. 17
T S A SRR A, TR INARE ISR, 25 51 L3R
3, 45 R WoR, g R R B i R [l R Y E R
99.93% , [m] W K 5 [l A4 99.02% ~ 100. 78% , RSD
fE8 0.71% , #r &% J5 B8 (1 I FF 15 i 22 35 {8 Ky
101. 78% , [EI i & SE H 24 100. 47% ~102. 61% ,RSD
fHR 0.83% ; Bz 2% It [ () A [l ie 38 3 {E
99. 59% , [i] Wi # 78 [Fl  98.27% ~ 102.51% , RSD
R 1. 72% , 5% 32 35 PR FE R A9 I A [l i S8 X R
98.79% , [u] W & 35 [Fl  97.15% ~ 101.22% , RSD
B4 1.85% , ¥ 77 & 2020 4F i € Hh [ 24 i) i )
9101 (ML , 2 BHIZ T VL IR BE R 4F o

R3 mMELKERUELSR

Table 3  Results of the sample recovery rate

P d TS A WAL [ e (i
FEFER R 5 Sample Measured Added Known Recovery b
. . . Average RSD( % )
Index component No. weight quantity amount quantity rate (%)
‘0
() (mg) (mg) (mg) (%)

SR 1 0.053 1 0.203 2 0.101 4 0.1015 100. 30 99.93 0.71
Chlorogenic acid 2 0.0541  0.2043  0.1014  0.103 4 99. 54

3 0.053 2 0.202 4 0.101 4 0.101 6 99. 38

4 0.056 1 0.207 6 0.101 4 0.107 2 99. 02

5 0.051 2 0.199 8 0.101 4 0.097 8 100. 54

6 0.0523 0.202 1 0.101 4 0.099 9 100. 78
Y %
Hrig it L 1 0.053 1 0.087 5 0.042 2 0.044 6 101. 66 101. 78 0.83
Neochlorogenic acid

2 0.054 1 0.088 7 0.042 2 0.045 4 102. 61

3 0.053 2 0.087 1 0.042 2 0.044 7 100. 47

4 0.056 1 0.089 8 0.042 2 0.047 1 101. 18

5 0.051 2 0.086 1 0.042 2 0.043 0 102. 13

6 0.052 3 0.087 2 0.042 2 0.043 9 102. 61
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%23 3 ( Continued Tab. 3)
- RFE o MUEESS MA & STy e
D L f’/’ﬂ‘?m (JJ[&; J =2 ﬂlm [i g ity
Fe Sample Measured Added Known Recovery
Index K . . Average RSD( % )
. nent No. Weight quantity amount quantity rate (%)
omponen (4
P (8) (mg) (mg) (mg) (%)
[SEIEA 1 0.053 1 0.092 1 0.045 6 0.045 4 102. 51 99. 59 1.72
Cryptochlorogenic acid
2 0.054 1 0.091 0 0.045 6 0.046 2 98.27
3 0.053 2 0.091 4 0.045 6 0.045 4 100. 85
4 0.056 1 0.092 8 0.045 6 0.047 9 98.47
5 0.0512 0.088 7 0.045 6 0.043 7 98.63
6 0.052 3 0.089 7 0.045 6 0.044 6 98. 80
Xof 2 AR IR 1 0.053 1 0.1123 0.055 4 0. 056 2 101.22 98.79 1.85
p-Hydroxycinnamic acid
2 0.054 1 0.113 2 0.055 4 0.057 3 100. 97
3 0.053 2 0.110 4 0.055 4 0.056 3 97. 66
4 0.056 1 0.1132 0.055 4 0.059 4 97.15
5 0.0512 0.108 2 0.055 4 0.054 2 97.47
6 0.052 3 0. 109 8 0.055 4 0.0553 98.29

2,45 FEMHER

i B B 2P AR AR HE 7] (G5 - S1) il i i
W, A% 2.2, 17 WU Ak 4544, 4 4 0.3.6.8 .12
18 .24 h #EFE 3 #r, i+ I AL RSD 1, 45 R 8K,
SRR e SRR | g SR R0 Y0 s PR R TR 1) 0 T
FARSD & 43514 0.19% 0. 56% 0. 96% #1 1. 02% ,
BI/INT 3.0% , UERA AL A IRAE 24h INARE T R4S
2.4.6 s E

B8 #EE SEARAR HE R R Tk, #%2. 2. 37 301
5 A A R, #1202, 17 TR A Ak A
HERESIHIT , 4 e 53 A 3 i 9 T v % R R L R
TR | Bk D R 0 8 PR R IR 1) £ i e v AR, >R P
HMPRIEIT RS R AR INER 4 PR, S5SR R, B
HRARAEZ ] 4 FhER IR 1Y 605 5t T b > L8 > TLIR

> AT, AS[R) DCRRE 4 ol By R 2K 1 o 14 5

SRR, R AR ZG M A 5 2 e I S, AR X
PRI E S5O TR, AL XY L PR 25 44 4 Fif
PP ) ey YT 7 DX 3 R S AR
X255 AT BE 5 AN [R5 XA 38R 246 1 A 1 R
855 i TR TR AN R S o e hh, T R 7=
DX S HROAR 151 23 SR B 3 i TR R 2 R )
FE R T HAb ™ X, 2RO XY AR AR 17 75
XA PR A1 1 35 i e L HE AR, (ELA
PR Tk IR AN B o SRR 14 35 8 AN 5 VL0 XA
[RIHE I SRR v 0 0 P2 PR R A 4 T TR 14
SE RIS UK SR IEUR ok R R 2 SRR Y 55
AR AR LR, s F AR 2 1Y
[ = MR AL & T B —E IS R

x4 BHBFRIFEFTNEENELER

Table 4 Content determination of 18 batches of Imperatae Rhizoma standard decoction

g %ﬁﬁ)?@i ﬁ)?@i [SEIEn ' Xﬂé}_%l’kﬂﬁ%ﬁ& A
. Neochlorogenic Chlorogenic Cryptochlorogenic P-hydroxycinnamic Total content
acid (mg/g) acid (mg/g) acid (mg/g) acid (mg/g) (mg/g)
st 0. 84 1.91 0.85 1.06 4.66
$2 0.81 1.81 0.73 1.03 4.38
$3 0.81 1.72 0.69 1.01 4.23
4 0.73 1.74 0.74 0.98 4.19
S5 0.52 1.83 0.75 0.88 3.98
S6 0.93 1.72 0.78 1.02 4.45
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ZYRTISE 26T UPLC SR EURE R Z 1R B0 040 R Hk B [ 7 s 11 S AR 0 ) B BTN AP SE 1909

214% 4 ( Continued Tab. 4)

R IER 2RI

=N

Rk 5 iR X FRIE A RETR

éﬁ% o= ==,
N Neochlorogenic Chlorogenic Cryptochlorogenic P-hydroxycinnamic Total content
o acid(mg/g) acid( mg/g) acid (mg/g) acid(mg/g) (mg/g)
S7 0.45 1.09 0.67 1.45 3. 66
S8 0.50 1.23 0. 62 1.31 3. 66
S9 0.56 1.27 0.58 1. 46 3.87
S10 0.40 1.12 0.44 1.39 3.35
S11 0.52 1.17 0.55 1.05 3.29
S12 0.47 1.27 0.49 1.07 3.30
S13 0. 40 1.02 0.47 0.89 2.78
S14 0.34 1.07 0.57 0.88 2.86
S15 0.36 1.11 0.51 0.79 2.77
S16 0.34 0.87 0.43 0.58 2.22
S17 0.38 0. 86 0.48 0.67 2.39
S18 0.36 0.95 0. 46 0. 60 2.37
3 WikSER Jr R

3.1 SEIEFHERE

FRXT AR S e R b i e b, 248
HRPE KT T R RS O s A R
TR EAFR RS R (A EF R R
2 ) A AR AR b o R LA OK
A BORI ORI o, AR TR A
DS EAR, BRI PE Ry, IR, ANl AR D 46 b
By AER R SR 22, WA B AR PE LY
IGELEERYRIESE hd R 3, 1 3R AR A 2 o
Z ABABOR SR EAR . NIREEE R R A
4 AU RS ) (3 0, 249 O I R 2R A2y, HLA 5 H
SARBRE 7R B 25 BE AR DTG, DAL, 7 5 B4
PREGEEFE L, BRI R E o BFTERI, 4
JER B S R A B & IR RR AR R 1k pHL 2518 T A
T , MAE P PRI 26 1F AT AL Z AT
AL BRATAERS AR 250 bR 1
8 SRR I R b & B, AR T PR, A
TARBRE R 4R S 8 T Ofrar SRR ) L0 8 (I
ZRIGR ) S0 S BRI T AR LL 5] B S8 0 o, el AR
FEPARAE BT I R A, 2R R B 2 S M 2 S TR
FAERR RV TLAR o SR TR 5B o I IR P i J
RLEHIISARL , AT AR I BRI (0 2 BERG 1E, DRL
TN, B S ARBR A R e 5 AR bRt 13 LA
T 2R SR O B R R R B R 14 S D A i A
AU E B — B S IR I Loy o WESTAE R R,
ANTRL ™ DX 2 AR E 51 4 i RS 1l 1) 6 B
FAAEW 2257, S T AN R X P AR 254 o i Y
L4, PTRESANTR])™ DX 24707 114 SR AT [ ™ 3 fin T

3.2 SWAERNEL

H iR R SU B4 G 22 1000 R S0 L AR
A7 i i R T o R UL B, S AR AR HE D AR T
W AR Z RS, BB RIS Lo G5 AR L, XA
BRI R . UL, TE AR T, SR AN
) () SR SIAH LU AN [ B €8 35 A A T L 3 XS 454
S, e R B (A i o B SR DL fe
Y €0 ik 2 A AN a5 A 5 e 8 280,300,325 ,350 nm 4
RIS, AT A R AT A 0 SR AR L AE 200 ~
400 nm JEE P IBOERE, 258 B, ARRERK T,
25 (015 (5] o 1 A K B e B 8 B W X1, SR 325
nm ARG I € 3 U T W WAL {E AR R, PR U, R
325 nm FERIZRFAE B IR0 3 1 o R FH L
ST R ERGA  (HBE . 10% H B\ 50% B
70% W 70% 15 .50% 2.1 10% £ 1) 20T
G AU ) L %57 A& (15,25 .50 mL) Al
PEECET ] (15,30 (45 min) #1755, B2 & 22
A AR 3t V5 R P S i o
3.3 HEMEEMFILEITEFZSN

Fe S E TE AR T A R BN T X3 4L
I 5 AR 120 7] 49 AE AL EE B S A At ™ X, 33
W] R 1 PP AR AR A 2 1 R 4 B L A7) L 5 A ™=
HAF7E ] B 22 5%, HCA F1 PCA 5 RIREAR 411X 43
TG 2R TR RS 7 DR i AR V957 XA A
XA AN o SRR 55 I FR 2 53 2 15 TOK, i
ANFRSE , R, 7= B T A 8K 32 i S5 35 23 5 ) 24 4
BT L, AT B [R) 7 X1 2 MR A o 37 5791 Joit 7Y
225, R OPLS-DA F-48% 3 2= R Mhrid, i)
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& VIP (AR, 205l i 9 > 1§ 6 > 1 S, i B AN )
7 DX 5 AR PR 1 1 R 0 O (I 6 RIS 1% 22 57 AL
AR EE, ARSI O X L AR, 06 5 DB
JER U 6 A fr it — BT . HRT 248 & 17 B
e B2 P M) WA OSSR R A
MIETFE RN , WO 2561 A2 B Uk DB R ik
Fr AR SRR s i I R 5 2 SR 25 1 7 114 5 e 1A
i ARG 5 A R, RS SN T B R I
BIRRPLR U BORCR B AL TG R, W]
S 5 7 M T — A B T AT SRR
BRI Y, JUHIE F T s T, AT =
2RI R

ABEFEEENL T SRR E A R UPLC 45 8081 3%
Tk IR Xt 4 Fof 3 R 2 I o0 E AT I R, 1207 vk
PRI , A2 il 5, R NELF , O FP AR ED ) L 24
B R AR S 79 00 B AN R I S
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