5525 55 21 FEXEAFFEHRE Vol. 25, No. 21
2019 4E 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2019

FEAEIP T 0 -2 -1 o b AE S A

RBF, s, dmg’, 2AE

S-S & S
B, k", Kaes, kEAT, Z’%i@”
(. B FPEHXRFY BFR, THRIRELEHNAMNEHDEETLREE,
PEHR S TR HEEIEAERE, KV 410208;
2. M EPEAH LR, Ky 410006;
3. MBPEBKRF MEFRZRER, #d ¥/& 415000)

nknw P

<__.

[(WE] BH: 4558 8UEE 20408 M 2015 42 p r 25 M) BT 48036 pn il 43 1 & 1 0 5 v Ll 5 B0 8 SR
AT BB | %h‘“ﬁﬁ*ﬁﬁﬂ@ﬁﬁ\ﬁﬁ*m U B D DN E (g R Rl W T TR VAR 1 1 I R 770 e = R T
FEAnfE, FHik: R XB- CIS@,F%HM 6 mm x 250 mm,5 pm) , FEBNAH 0. 1% B B2 K B W - & MG A% BE VR0 , A2 I 30 C L E e i
10 pL, A3 1.0 mL-min ™ G0 < 43 51 3% 4 T 240,316,230,334 nm, DL 3 B — 0 22 9P 0E J5 7 DL K A i | Il I3y 2 325 0
FE 5 e bR A 00 & TR B X 48 SO BEAT 4 A AT MRS PR . SR DIBTELIR 2 MR BT SR AT LR
BACHE B R AR AL IE B () (2SR IE ) 4850 0.392 1,0.421 4,0.261 7,0.268 6, f(FHFE K IETE) 431 H 0.385 4,
0.419 4,0.255 9,0.274 0"1’5&@%1‘&1?%&%%%7 20 /\%ﬂ:ﬂ@ﬁfﬂﬂu BE¥) =0.999, 5% H— W 2 ¥FA% 1E J7 1k DL KA bRk |
Wl 5 B E AR 5 M EFRB A SR Z BT R EE2ZER . &id: @ S-R-m RERERREREM ESTER TR
WE, A 2y oAt 22 84 44 77 1 72 U”'JZEW?KQSCB‘:] T 4 T 3R L A E%Wﬁ/ﬁc

[RER] KWKy, FRHHEG; WP, KRIERT; 28000, REinik; f8akig

[FES2ES] R22;0657;R28;C37;RI1 [ X@ktRIZA] A [XEHS]

[doi] 10.13422/j. cnki. syfjx. 20191651

1005-9903(2019)21-0012-07

[P HRRMHE]  http://kns. cnki. net/kems/detail/11.3495. r. 20190505. 0935. 017. html
[ W% HARAE] 2019-05-08 §.40

Analysis on "Point-line-surface' Quality Standard of Yangjing Zhongyu Tang

ZHU Jun-ping', WEI Jia-ming' , LIU Rui-lian®>, LIANG Hui-hui', YU Ge', WEN Wen',
MAO Yan', ZHOU Yi-qun', LIU Wen-long'*, HE Fu-yuan', ZHANG Xi-li'* , LI Long'"

(1. College of Pharmacy, Hunan Provincial Key Laboratory of Druggability and Preparation Modification for
Traditional Chinese Medicine (TCM) , Laboratory of Supramolecular Mechanism and Mathematic-Physics
Chracterization for Chinese Materia Medica, Hunan University of Chinese Medicine, Changsha 410208, China;
2. Hunan Academy of Chinese Medicine, Changsha 410006, China;

3. No. 1 TCM Hospiial of Changde, Changde 415000, China)

[ Abstract | Objective: Based on the analysis of the total components of fingerprint and the determination

methods of the existing components in the 2015 edition of Chinese Pharmacopoeia, the " point-line-surface" quality
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standard of Yangjing Zhongyu Tang was established by the " point" of each single component ( morroniside,
loganin, paeoniflorin, ferulic acid and verbascoside) to the "line" of multicomponent and the "face" of fingerprint
of the whole component. Method: XB-C,; column (4.6 mm X250 mm, 5 um) was used for gradient elution of
0. 1% phosphoric acid aqueous solution-acetonitrile. The column temperature was 30 °C , the injection volume was

“', and the detection wavelengths were 240, 316, 230, 334 nm. The

contents of these five components in Yangjing Zhongyu Tang were determined by three correction methods, external

10 wL, the flow rate was 1.0 mL - min

standard method and regression equation method. At the same time, the fingerprint of Yangjing Zhongyu Tang were
analyzed by total component analysis and similarity evaluation. Result: With ferulic acid as reference, the relative
correction factor (f) of morroniside, loganin, paeoniflorin and verbascoside were 0.392 1, 0.421 4, 0.261 7,
0.268 6 by multi-point correction method, and their f ( slope correction method) were 0.385 4, 0.419 4,
0.2559, 0.274 0, respectively. Twenty characteristic peaks of fingerprint were analyzed and the similarity was =
0. 999. There was no significant difference in the contents of these five components from Yangjing Zhongyu Tang
determined by the quantitative assay of multi-components by single-marker ( QAMS) correction method, the
external standard method and the regression equation method. Conclusion: The comprehensive quality standard
established by the total component analysis of fingerprint combined with various determination methods of existing
components in the 2015 edition of Chinese Pharmacopoeia has been validated in famous classical formula of

Yangjing Zhongyu Tang, which can provide ideas and methods for the quality control with quantitative determination

and fingerprint of other famous classical formulas.
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famous classical formulas; Yangjing Zhongyu Tang; quantitative assay of multi-components

by single-marker; correction factor; total component analysis; quality standards; fingerprint
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2.1 HPLC E&=/0#r
2.1.1 g4 %A Welch Ultimate XB-C {4, ji%
H: (4.6 mm x250 mm,5 pm) , ¥R shAH 0. 1% B R /K
WL (A) - (B) B EEVEN (0 ~40 min,5% ~20%
B;40 ~60 min,20% ~45% B) ,#: iR 30 C, #FFE &
10 L, Ji 7 1.0 mL - min "5 &6 90 3¢ K 43 51 240,
316,230,334 nm,
2.1.2 XPEREMAHI A 3 RIS AR IS
O A2y R AL 13.3,7.1,18.2 mg T 1 mL
HO T, BB KR S 5.1 mg T 10 mL P, B
SEACHE X IS 5.6 mg T 5 mL &I A, fin 80% H
B R IT 0 25, 159 0 — X R S IV & W, 4 °C UK AR IR
fEo o kG % B B AT AR AT T BT ER R |
B AEME o — O BRI 85 W 770,540,570, 350,
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80% MWLM B I 08 45, 4 50, 159 R FIR G X BRI W
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2.1.3 sl hl & b 5 b RR TR RS
Pl B 7 45 250K IE i, & T RS, 8 f itk =
30 min, [l HEH 2 h, A PR 2 W, U8, S
TEW VR e A 2 SRR E R 0.5 g mL T 45
FREF E WA . A R BOZ WA W 1 mL, fin A
4 mL, @5 (T 300 W, 55 &R 40 kHz) 4t JH
20 min, F 12 000 r-min ' B> 15 min, B [ 20
220.45 pm GLALUEBEUE i, BIAS (R A U o
2.1.4 RmGEEMMEAEREBEZER SHEEE
25 IR TR A 6 BES  W E i  W45 10 L,
P2 2. 1.1 TR S5 R e o B, 45 SR R RS 1 E R
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Table 1  Investigation of linear relationship of 5 components in

Yangjing Zhongyu Tang

85 [ 15 77 # r LY RE/g L)
B Y=17 871X +293.40 0.9997 0.099 3 ~1.986 8
LT Y =19 444X +66. 40 0.9990 0.0376~0.7515
SEZR & Y =11 866X +95.27 0.999 8 0.101 7 ~2.033 3
o] 25 12 Y =46 366X -7.24 0.999 7 0.001 8 ~0.0356

R V=12 702X +4. 64 0.9990 0.0030~0.0593

2.1.6 KEE IR HUE IR A BV OGS
P 2011 TR SR S E AR 6 IR, i S A% 0 i 0
AR TR S SR AT B LB
R 06 B RSD 43 B H 0.2% ,0.1% ,0.3% ,
0.5% ,1. 1% , 3R WAL 4545 % B R 4o
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T BB TR 6 6y, 2. 1.3 TR 7 5 4 i
PR, HE 2. 1 TR SR, TH R B T L Sk
AT BT ERLR | B R AL T X B A B il
% 0.274 7% ,0.101 8% ,0.513 4% ,0.012 9% ,
0.006 6% ,RSD 43514 1.4% ,1.6% ,0.3% ,0.2% ,
0.3% ,FWZ Ik EEER L.
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1.0% , % WiZ 7k AT RAF I RN,
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TR f OB s B o FITR AN f=
(C.xA)/(CyxAL) 15 IR o3 o e B2 3 58 24 5
HCS=(CoxA)/(fxA),f C RS Y s
WPE A, 2 IR (i e e T AR, € g A X IR 4
O B VRBE A, O H At oF 2 o) 5 3% g W T AR, €
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B f(n=7)
Table 2 Values of f of 5 components in Yangjing Zhongyu Tang as

reference substances based on multi-point correction method(n =7)

Z Y % f(x+s) RSD/%
TE T T 1.074 9 £0.025 0 2.3
SERED 0.667 4 £0.011 1 1.7
o] 2 1 2.5515+0.063 2 2.5
BT 0.685 1 +0.013 1 1.9
AT BT 1.498 8 +0.024 8 1.7
o 4k 4 1.610 6 £0.030 5 1.9
] 2 72 3.8233+0.082 4 2.2
E AT 1.026 9 +0.029 5 2.9
EE AT LT 1.460 1 £0.028 0 1.9
g5 3 1.569 2 +0.037 7 2.4
ISEAR:S 0.974 5 +0.028 3 2.9
] 53 1% 3.724 8 +0.097 2 2.6
BT ATt 0.930 8 £0.021 7 2.3
SEIR:§ 0.6211x0.0117 1.9
] 1 1 2.374 2 £0.051 4 2.2
ESY Wixia:s 0.637 6 £0.015 5 2.4
o] 2 iR BT 0.392 1 +£0.009 5 2.4
R Y 0.421 4 £0.009 2 2.2
SERE) 0.261 7 £0.005 7 2.2
BT 0.268 6 +0.006 8 2.6

2.2.2 RRKIER EREML Y =aX +b 1,
X=(Y-b)/a=Y/a-b/a,Hrp biliH HiREGE,
4 a/b>100 W ,b/a A] 2 AT, R AT EAZ DL X =
Yaitf, MUX 5 Y BRRZW a HH f(f=a/
a)o C'=A"/(a, xf), X a, NZHPIFF  q,
Sy At R ZH 0 AR o T T 1 i S B A A
SRR T LA IR f, W3R 3.

x3 ETFHEREZHEFRBMEZHRS MBI PANEASRY
B f(n=2)
Table 3 Values of f of 5 components in Yangjing Zhongyu Tang as

reference substances based on slope correction method(n =2)

f

WA mMT MR T MET T HXMT
BOET O DEHE N WM EEERH

SR 1.0000 0.9191 1.5061 0.3854 1.406 9

o B Y 1.0880 1.0000 1.6386 0.4194 1.530 8

SRS 0.6640 0.6103 1.0000 0.2559 0.934 2

Sy £ 1% 2.5945 2.3846 3.9075 1.0000 3.650 3

EEMEBEF 0.7108 0.6533 1.0705 0.274 0 1.000 0
2.2.3 walETFEk fEARKXRC =A4"/(a, x)H,

MR AL O AR, T e, A —
BOH REEEME, BT LY e, =a, x TR
SE T a,, B DURE DU RE G 0 T B AL AR
HEE(C, =A"7a,) , 7] UL A bR o il 22 wH R 10 ok
Hoep T R DB AT BTERR |
E AW T e B KT 4 5 17 871,19 444,
11 866,46 366,12 702,
2.3 fEEMHER FRTAFRMLBEN2E
10,48 % 48 ( Agilent 1260 A, Waters 1525 51 ) M K [F]
A [ XB-C i ,AQ-C, , Apollo C ,XB-C,, (HS) ] %}
K fIEZ R, 45 H At o A 6 F B £ 1Y RSD
¥ <2.4% X T DEAT £ 1) RSD 15 <2.4% ,FHXS
TA 595 £ RSD ¥ <2.7% , 3¢ T BT ELIR £ 1
RSD ¥ <2.2% , fi%F T B & LM /19 RSD ¥ <
2.8% . FW fAEARRIELRE ARG R 5 AR
kAN B R EE M
2.4 TRINAL S (o35 0 9 s A R AR G B s (D
HEAT RE A, BV LA 130 00 2 43 (0 33 06 5 o] 200 TR € i 0
(18 FR G B I () R i o A BT B R R B 0 B
AN RS RO ) o 3 A R S 1 SR AT 2
BEAEE T A XS O B B R, DL 4

2 4 AT, AN [A) 038 ROAS o) 6 3 B 45 1F T
R ORI P = NI (2 =S 1o o E DO R S o
Af 18] () RSD ¥ < 3.0% , 136 B 0] ¥ 47 5 5 10 %8 f
38T .
2.5 PPk AR A O AR A I e A R
FeBe 4 RS o B U & % IR SR WO 3 bt
VWA 10 WL, 4% 2. 1.1 T T (8 3% 4% 1 3k FE 43 47 2
U, B AR i TR A R ik K 3 Rl — i 2 0F 35 1
FATRIR I o, WK S, WS Py ke A
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x4 FAEMFAFEAEEEZHTEECAIOREN EREXNREME (UMBEBASR) (v x5,n=2)
Table 4 Retention time and relative retention time of each index component under different instruments and different columns with ferulic

acid as reference(x +s,n=2)

{4 B3 15} [] / min

& 3%k
BRI LT SERED o] 25 1 BRI
Agilent 1260  XB-Cyq 17.371 £0.002 25.061 +0.009 29.806 +0.008 35.554 £0.017 40.063 £0.004
AQ-C,q 17.384 +0.004 25.074 £0.013 29.818 +0.023 35.545 +0.026 40.066 +0.035
Apollo Cq 19.949 +0.016 28.271 £0. 067 32.881 £0.014 38.855 +0.225 43.352 £0.509
XB-C,, (HS) 17.479 £0.002 25.189 £0.018 29.954 £0.012 35.755 0. 143 40.143 £0.037
Waters 1525 XB-C g 20.419 £0. 155 28.871 +0. 121 33.580 +0. 148 39.994 +0.041 44.553 £0.079
Apollo € 20.667 £0.136 29.103 +0.074 33.963 +0.093 41.036 £0.092 44.270 £0.563
AT B B[R]
(& N2
CATSS R SESR & B ACHE AT
Agilent 1260 XB-C,q 0.488 6 £0.000 3 0.704 9 +0.000 6 0.838 3 +0.000 6 1.126 8 £0.000 4
AQ-Cq 0.489 1 £0.000 2 0.705 4 £0.000 1 0.838 9 0.000 04 1.127 2 £0.000 2
Apollo C,g 0.513 4 £0.002 6 0.727 6 £0.005 9 0.846 3 £0.004 5 1.115 7 £0.006 6
XB-C,4 (HS) 0.488 9 +0.001 9 0.704 5 £0.003 3 0.837 8 £0.003 0 1.122 7 £0.005 5
Waters 1525 XB-C 4 0.510 5 £0.003 3 0.721 9 £0.002 3 0.839 6 £0.002 8 1.114 0 £0.003 1
Apollo C g 0.503 6 £0.002 2 0.709 2 +0.000 2 0.827 6 £0.000 4 1.078 8 +0.016 1

41 5l 22 Pearson AHC R BT, G55 5 Aoy 2 8] L
K5 Mk 5 HFEHMEZEMMEXRK
¥>0.999 9, ULH] 5 P 75 vk AT 2 09 45 A LM A

wro HS R Jr ik E 45 R Z E ) RSD ¥ <3.0%,
DEW]— I 22 P13 A 37 K5 b T3 09 2 48 b o0 Jo BT
M R T AT

£S5 FBEMEGEH S WASTFREERNTEMNLE (ve5,0=2)
Table 5 Comparison of different quantitative methods for determination of 5 components in Yangjing Zhongyu Tang(x £s,n=2)
2 WS B 5 B %
M Rk
B DR SERtR o 2 72 SEP Wi
1 VINTReS 0.2835+0.002 1 0.101 7 £0. 000 03 0.508 8 +0.002 3 0.012 7 £0. 000 02 0. 006 7 £0. 000 02
[l 9 5 i 0.277 6 +0.002 2 0.102 5 +0. 000 03 0.513 5 +0.002 4 0.012 9 +0. 000 02 0. 006 6 +0.000 02
Z S IE 0.289 0 +0.002 2 0.105 4 +0. 000 03 0.510 1 £0.002 3 0.012 7 +0. 000 02 0.007 1 +0.000 02
R IE R 0.292 0 £0.002 2 0. 105 4 +0. 000 03 0.519 3 £0.002 4 0.012 7 £0. 000 02 0. 006 9 £0. 000 02
& Tk 0.294 0 £0.002 2 0.105 9 +0. 000 03 0.521 5 +0.002 4 0.012 7 +0. 000 02 0. 006 9 +0. 000 02
2 SR 0.281 9 £0.003 5 0.099 8 +0.002 8 0.508 0 £0.000 8 0.012 7 +0. 000 02 0.006 7 +0. 000 02
[l )5 5 F = 0.2759 +£0.003 6 0.100 5 +0.002 9 0.512 8 +0.000 8 0.012 9 +0. 000 02 0. 006 6 +0.000 02
% MK IE 0.287 4 +0.003 5 0.103 4 +0.002 9 0.509 4 +0.000 8 0.012 7 £0. 000 02 0.007 1 +0.000 02
BRI 0.290 4 £0.003 6 0.103 4 +0.002 9 0.518 6 £0.000 8 0.012 7 +0. 000 02 0.006 9 +0. 000 02
SE N F ik 0.292 4 +0.003 6 0.103 9 +0.002 9 0.520 8 +0.000 8 0.012 7 £0. 000 02 0. 006 9 +0. 000 02
3 AR 0.276 6 £0.001 3 0.101 7 £0. 000 1 0.509 0 +0.001 6 0.012 7 +0. 000 04 0.006 7 +0. 000 03
[a] )3 J5 F s 0.270 4 +0.001 3 0.102 5 +0. 000 1 0.513 8 +0.001 6 0.012 9 +0. 000 04 0. 006 6 +0.000 03
Z S IR 0.282 0 +0.001 3 0.105 4 +0.000 1 0.510 3 £0.001 6 0.012 7 +0. 000 04 0.007 1 +0.000 03
R IE R 0.285 0 +0.001 3 0.102 5 +0.000 1 0.519 6 £0.001 6 0.012 7 £0. 000 04 0. 006 9 £0. 000 03
ks 0.286 9 +0.001 3 0.105 9 0. 000 1 0.521 8 £0.001 6 0.012 7 +0. 000 04 0.007 0 +0. 000 03
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2.6 FROUKE

2.6.1 FRAFEGEVCAD T F2 K Fh B 7 09 R AE K
55T R B R AR T 5 E AT VT D, W R A AR A AT
WA X 7 Ak 2% B3, FRIC SR AE B K 20 LGS P
53, LABTELIR (10 5 ) y 2 B 45 831 1 (1 ~ 20
) AH X AR B E] 43 9k 0.474,0.490, 0. 555,
0.616,0.645,0.707, 0.739, 0.755, 0. 840, 1. 000,
1.046,1.108,1.127,1.179, 1.214, 1.255, 1. 286,
1.329,1.423 1. 577 , & HEAF i 22 1] €8 35 0 AH X 7 #2
B[R] JC S 25 25 5, AR S DL IR 1

2
240 nm 6

C
316 nm IOA A
! 10
) 3 1516, 19 B
C
‘ 334 nm A lf A
18
13 B
. C
0 10.15  26.09 30.44 4058  50.73 60
t/min

A AR I B LR S C. 2 FTREAR 2. SR 6. T30, %5
2595310, BIBIRE 13, B LR
B 1 5 EFN HPLC $1EiH

Fig. 1 HPLC characteristic chromatograms of Yangjing

Zhongyu Tang

2.6.2 fROUEEAMUZ P R P2y @k fs
SR P R GE” (2004 A R ) B0 2547 AR B
JEOM BT, 4 ATA A% RO & AP, 2R 4T €03 i T
Be , 5 % 20 A~ EAT WA O SRS 1 45 S0P 9 4
fik v, L ST 29 2 M3 (ST ~ 86 J [A] — Fr K Ff L7
W ATWT-AT ) 75 0 6 A0 B ), DL 2 B0k

Az o IR i S B, RHARLRE 45 2R WL 3R 6, AALLEE I i
JI_LIAIZI 20

x6 FHEMEZ6RMMNIBLEEBMUELE
Table 6 Comparison of fingerprint similarity of six analyses of

Yangjing Zhongyu Tang

i S1 S2 S3 S4 S5 S6

S1 1. 000 1. 000 1. 000 0.999 0.999 1. 000
S2 1. 000 1. 000 1. 000 1. 000 0.999 1. 000
53 1. 000 1. 000 1. 000 1. 000 0.999 0.999
S4 0.999 1. 000 1. 000 1. 000 1. 000 1. 000
S5 0.999 0.999 0.999 1. 000 1. 000 1. 000

S6 1. 000 1.000 0.999 1. 000 1. 000 1. 000
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Fig.2 Fingerprint of similarity analysis of Yangjing Zhongyu Tang

at different wavelengths
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