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Quality evaluation of Erdi Xiaoke mixture based on HPLC fingerprint,
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Abstract Objective: To establish a quality evaluation method of Erdi Xiaoke mixture based on HPLC finger-
print, multi — component determination and chemometric analysis. Methods: The separation was performed on a

30 C thermostatic Acutfex PW — C 4 (250 mm x4.6 mm, 5 wm) column, with the mobile phase comprising of

acetonitrile —0. 1% phosphoric acid flowing at 1.0 mL + min~' in a gradient elution manner, and the detection
wavelength was set at 285 nm to establish HPLC fingerprint of Erdi Xiaoke mixture. Contents of 11 components
[5 — hydroxymethyl furfural (5 — HMF) , salvianic acid A, chlorogenic acid, caffeic acid, calycosin —7 - glucoside,,
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acteoside, isochlorogenic acid B, isochlorogenic acid C, rosmarinic acid, salvianolic acid B and formononetin ] in

- 2172 -

12 batches of Erdi Xiaoke mixture were determined, and similarity evaluation, cluster analysis, principal compo-
nent analysis and orthogonal partial least squares discriminant analysis were used to comprehensively evaluate the
quality of Erdi Xiaoke mixture. Results; The 11 constituents showed good linear relationships within their respec-
tive ranges(r=0.999 6), with average recovery rates of 95.3% —101.5% , and the RSDs were in the range of
1.1% —2.3%. There were 18 common peaks in the fingerprints for 12 batches of samples with the similarities above
0.960. The range of the content of the above 11 components in the 12 batches of samples were as follows as
43.40 -65.70, 219.43 - 274.70, 119.00 — 164.78, 11.87 — 18.17, 42.80 - 56.86, 10.01 - 20.71, 8.21 -
14.73, 40. 15 - 57.39, 43.29 - 60.29, 755.22 —1 208.50, 2.47 —4.44 pg - mL™". And 12 batches of Erdi
Xiaoke mixture could be clustered into three categories with some differences in sample quality among different bat-
ches. In addition, 5 - HMF, isochlorogenic acid B and chlorogenic acid were the main potential markers affecting

the quality of Erdi Xiaoke mixture. Conclusion: This method is stable, reliable, accurate and sensitive ,and can be

used to control and comprehensively evaluate the quality of Erdi Xiaoke mixture.

Keywords: Erdi Xiaoke mixture ; fingerprint; content determination; chemometrics; quality evaluation
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Fig.1 HPLC fingerprints of Erdi Xiaoke mixture
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1.5 -HMF 2. F}£ % (salvianic acid A) 5. Z¢J5R ( chlorogenic acid) 6. MIMERR ( caffeic acid) 8. & F H i1 ( calycosin — 7 — glucoside)

9. BN (acteoside)  10. 4% ER B (isochlorogenic acid B)  12. 4% C(isochlorogenic acid C)  13. 3K % ZBR (rosmarinic acid)  15. F}
fiip iR B ( salvianolic acid B)  18. P4} 4£ 4 2 ( formononetin )

A. JRA X} I8 5 (mixed reference solution)  B. &5 (sample)  C. Bt FEBH AL i ( negative sample without Astragali Radix) — D. Bt} BH AL S
(negative sample without Salvia Miltiorrhizae Radix et Rhizoma) — E. it 1% [ FH 144 i ( negative sample without Artemisiae Scopariae Herba) — F. fiit Filf
T BHPERE i ( negative sample without Schisandrae Chinensis Fructus) — G. AR i A BH PEAE 5 (negative sample without Rehmanniae Radix and Reh-
manniae Radix Praeparata)  H. B R A1 ;S B AR i (negative sample without Artemisiae Scopariae Herba and Salvia Miltiorrhizae Radix et Rhizoma )
L. Bl TR 3R & FNERD PR B RE 5 ( negative sample withou Schisandrae Chinensis Fructus, Rehmanniae Radix Praeparata, Ophiopognis Radix

4 116 17 18

and fried Atractylodis Macrocephalae Rhizoma)
E2 ZHiiEE&F HPLC E
Fig.2 HPLC chromatograms of Erdi Xiaoke mixture
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Fig.3 CA of 12 batches of Erdi Xiaoke mixture
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Fig.4 PCA scores of 12 batches of Erdi Xiaoke mixture
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2 420 .01 7632 BS 12 #E= B AT &R S VIP EE
3 1.91 10.63 87.15 Fig.5 VIP values of different ingredients in 12 batches of Erdi Xi-
4 1.31 7.27 94. 42 aoke mixture
£2 ERABMER
Tab.2 Linear relationships of various constituents
Hy 5 LR M
r
( component ) (regression equation ) (linear range)/ (g + mL™1)
5 - HMF Y=5.63x10*X -6.71 x 10° 0.999 9 2.40 ~72.00
J1% % (salvianic acid A) Y=2.43x10°X +1.09 x 10° 0.999 6 3.05 ~91.44
23 J5L 2 ( chlorogenic acid) Y=1.38 x10*X +5. 11 x 10° 0.999 7 2.26 ~67. 80
WIHERR  caffeic acid) Y=2.97 x10*X -3. 35 x 10* 0.999 7 0.52 ~15.55
T8 F I (calycosin —7 — glucoside) Y=1.72 x10*X =2. 87 x 10° 0.999 8 1.74 ~52.06
TR (acteoside) Y=7.21 x10°X - 1. 43 x 10* 0.999 8 0.43 ~12.96
LR JFEER B (isochlorogenic acid B) Y=2.08 x10*X +4. 84 x 10> 0.999 9 0.50 ~14.98
4k JEER C(isochlorogenic acid C) Y=1.55 x10*X +3. 60 x 10> 0.999 6 1.30 ~39. 06
1% 75 2 ( rosmarinic acid) Y=1.26 x 104X -1.23 x 10> 0.999 8 1.10 ~33.12
FHEA R B (salvianolic acid B) Y=6.20 x10°X +2. 64 x 10° 0.999 8 9. 84 ~295.20
oA AL 25 3R (formononetin) Y=3.93x10°X 6. 11 x 102 0.999 9 0.41 ~12.43
T, % #FTL#{J“JXE IE%IIJ AR DI X D7l il il 722, 17 a5 S5 00 T i 2L ik
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1.8% ,1.0% 1.5% ,1.3% \1.9% , W% ) L HE
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FBERE 2 35 25 mL L 452, 2. 27 I RO AT A
6 P VA, £ 2. 17 B A F T HERENE 5
iR 55,5 - HMEF PE2ER SRR IERR | B4
ST BAAERTT SR R R B Ak C kK
AR JIEYER B RIEEAP AL T - B RN CR 5 5
101.4% , 97.8% . 99.3% , 101.5% . 98.5% . 96.3% .
96.9% ,95.3% ,96.0% ,95.4% ,97.8% , RSD 43|
2.2% \1.6% \2.3% .1.5% .2.0% ,1.8% 1. 1% .2.2%
1.3% 1.9% 2.1%,

2.5.7 FEMEEIE 12 HORE i BERUAE O
“2.2.27 WU A AT L A 3 fr it VO AR
21T WA TR R AR TR B 11 A
AR AR 3,

RI BRHESENELER(n=3)
Tab.3 Results of content determination of various constituents

Zriit (content )/ (pg + mL™")

G5 FEE gER iR BRREAT B REEMB RAERC RERM PR B SAEEER
(No.) 5-HMF (salvianic (chlorogenic (caffeic  (calycosin — AEBE  (isochlorogenic  (isochlorogenic (rosmarinic (salvianolic — (formono-
acid A) acid) acid) 7 —glucoside) (acteoside) acid B) acid C) acid) acid B) netin)
S1 43.40 227.85 121.13 12.37 44.57 18.36 11.04 42.82 43.29 755.22 3.88
S2 45.03 250. 83 134.99 13.72 51.04 20.71 14.33 50. 54 49.53 800. 16 4.44
S3 59.39 231.82 134. 11 13.36 45.09 18. 56 12.28 44.85 50. 45 888.30 3.36
4 65.01 231.98 165. 10 18.17 56. 74 18.08 12.53 52.31 59.41 1 208. 50 3.49
S5 59.58 236. 56 124.75 11.93 44.51 16.20 12.53 53.27 52.74 901. 86 3.85
S6 59.38 239.16 135. 81 13.36 43.46 18.87 12.31 47.82 51.08 911.26 3.42
S7 60. 50 242.53 135.72 11.87 42. 80 17.54 14.73 56.58 54.23 989. 13 3.40
S8 62. 87 225.21 135.12 12.43 47.77 12.17 9.01 40. 15 48. 08 991. 80 2.90
S9 62.44 219.43 144.73 16.23 46.94 12.13 10. 54 50. 47 53.09 1029. 80 2.47
S10 65.70 228.06 164. 78 17.70 56. 86 15.03 11.03 51.04 60.29 1205. 50 3.36
S11 64.90 274.70 119.00 16. 44 56. 63 10.01 8.21 57.39 59.58 1091. 40 3.36
SI12 60.53 248.95 142. 02 13.70 43.51 18.54 14.28 56.55 54.44 943.98 3.50
FH4{H (average)  59.06 238.09 138.11 14.27 48.33 16.35 11.90 50.31 53.02 976.41 3.45
RSD/ % 12 6.3 11 16 12 20 17 11 9.6 14 14

RO R
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3 itig PR B KB EIR SFLRIRER C AR R B LA

3.1 KR FRAY R

TR A Ry G A B R R 2 1
29y AL TR T RAEM IR IR P E AR
WRotcdy , 712 AR il 2. BARZY BRATT 5T R Y,
B R TP B A 2 o3 (A0 B e L TS AR B
2 ) BEAS UGS 0L A5 PN B A0 453 5 , i L P g 200 454
Prre WK — B o R I A8 o 7 & e b 1) O B 3R
W, BERIZZE M R BE AR TR PR — B B A
W R LR IS B N B R AR P Y
FERGZ—" BT Z MBS, R
AL BN T LB T R AR A A B R
TR EEE A LRSS L (ANSR IR | e 1R | S
JRIR C Seer)EiiR B) , BA R T E 2 /E H HoK
PR RO PP S PP R LA o R
PR B S R R EFR) HoKIE MR
17 RENS IR R S — RN B LA
A IS N S U 2T 4 AL el B T AR A AR
B /N A T 51 405, S 3 S R RO - e Y AR
N5 - HME 78 b v /5 790 P £ s , [l it
FEAE T TR T 20k 2 b, A LR
BRSBTS RS PR ST
AT ERE 5 - HMF FH2 R (SR mHERR . &
AT I BRI e R B gk R C
HIRFIR SR B oL R I 11 A8
THIEA FNTE RS o s TP AR R R 25 D 7E
SHIMX A S B A, ME ARSI , AR AR AR o
3.2 gL
3.2.1 R sE PR T ] PDA £
D ER7E 210 ~400 nm 35 N XA 0T HEAT I 4
SRR B Ak R C Sk B R FNIMMERR 7E 326 nm,
5 — HMF 7 285 nm, P} #R B £& 287 nm, F} & K AL
280 nm , KK AR B AL TE 329 nm, B 5 B
WA AR AL B R AE 250 nm A0 AT FR R M, A X
FEAS RIS A T B35 1, 25 2R 7R 7 285 nm 40 11
AT B BRI, FEER AR HL 2% o TR g b,
WA A I o
3.2.2 JRhAHRYEERE EHE T ARRSIHER (2
- 0. 1% Wk B - 0. 1% WM . O NE - 0. 1% H
PR ) R T AGE I A4 2 W), 45 3R B, A LA R 2
I, AR T P, M 0 SR 22 L0 I B 2 B P
Feh s ZKRH SR FH 25 B IR VA WIS, AR T & W R VA TR I

HWEHR L

ARSI 00 53 1 E A
3.2.3  @AERERERE LIS A 0 g A AH AU
I Z , TR LT MELA 0 B o AR H R T A
[A] €0, i AF (& 43 Acutfex PW — C,, . Agilent Eclipse
XDB - C,s . Waters sunfire — C,g ) /3 B RR , & PR %t
FEE 3 Acutfex PW - Cq (a5 HE I I AR BE H 0 PR
U, O B IS [B) AFUE 1) 8 326 7 R N S St IR C i i
LG EIA R E
3.3 rEZERIEH

TR ORISR BURE AN 45 R 1 > 0. 960, 32 B 4541t
ULt ) o SR Al A ARG o A2 BT 27 3 o 12
HERESL SR 3 28, PCA 1353 1 5 CA 45 3R— 3, Hp
PCA 7331 4 A 3 i or al AGRAE G 1 R 05 B
OPLS - DA #3:t} 5 — HMF  PHEH R B Fi%g 52 ol fE 2
Do Z MBI 18 5 ) B 22 SR B AR S, RO s
X3 AL 1L NEER T T E &Y
SR RSD 7E 6. 3% ~20. 3% , F W &AL U] — b iH
ARV BT AR — 1Y 22 S 1, W RE S LR 7
I AR 4 T2 AR R R A A
FIRAFEEL,
3.4 /hgh

AW T ZHIH TR A R R HPLC $5 804158,
FEXFHPE S - HMF PF2 R S5 MERR . B
SR BRI R B R AR C Lk
LR FHRIR B AT R4 11 Dkt 1
S E Ty o 2Oy VR e B e HE A MR AT
AT Zsbiis G BT . 4552t sp o)
Bt , 38 28 48 20 B 3 AH LR P4 L CA \PCA JZ OPLS -
DA ZEATEM T ASTRIFIL R — 3 V8 5 5750 A LA RS AIE
T 2R S SRR, AT AR O X T 9 5 7 e A
PR A AT AR E M 52, 58 38 B b
i I bl R W e o R A N TR ST 17 N6
A R A

S 3k
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