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Quality analysis of Pinghuo tea standard decoction

ZHAO Xinmei', SANG Hongyang', YANG Chunjing®, LEI Jingwei', GONG Haiyan', XIE Caixia', ZHANG
Chunya', DUAN Haohan', YU Hao' (1. School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou
450046, China; 2. Dept. of Pharmacy, Third Affiliated Hospital of Henan University of Chinese Medicine,
Zhengzhou 450046, China)

ABSTRACT OBJECTIVE To establish the fingerprint of Pinghuo tea standard decoction and a method for determination of
multi-component to clarify the transfer relationship of quantities and quality from pieces and standard decoction. METHODS
Fifteen batches of Pinghuo tea standard decoction were prepared and the extract rate was determined; the fingerprint of the
preparation was established by using high-performance liquid chromatography (HPLC) ; the similarity evaluation and the
determination of common peaks were performed, and chemometric analysis was performed; the same method was used to
determine the content of indicator components and the transfer rate was calculated. The chromatographic column was Venusil Cis
column with mobile phase consisted of acetonitrile-0.1% phosphoric acid solution (gradient elution) ; the column temperature was
30 °C, and the detection wavelengths were 238 nm (0-37 min, 85-102 min) and 330 nm (37-85 min) at a flow rate of 1.0 mL/min
with an injection volume of 10 wL. RESULTS The similarity of HPLC fingerprints for 15 batches of Pinghuo tea standard
decoction was not lower than 0.968. A total of 24 common peaks were calibrated and 9 peaks were recognized, which were as
follows neochlorogenic acid (peak 3), chlorogenic acid (peak 6), geniposide (peak 9), glycyrrhizin (peak 10), galuteolin (peak
11), isochlorogenic acid A (peak 14), luteolin (peak 21) , kaempferol (peak 23) and glycyrrhizic acid (peak 24). Cluster
analysis, principal component analysis and orthogonal partial least squares discriminant analysis showed consistent results, all of
which could classify the 15 batches of samples into three categories. The linear range of indicator components in 15 batches of
Pinghuo tea standard decoction, such as geniposide, luteolin, isochlorogenic acid A, glycyrrhizin, and glycyrrhizic acid,
were 0.020 580-0.411 600, 0.001 617-0.080 850, 0.006 076-
0.607 600, 0.005 125-0.071 740, and 0.017 288-0.432 200
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0.554 6, 3.350 1-6.159 6, 0.720 6-1.073 3, 2.003 1-3.030 1 mg/g; transfer rates from the pieces and standard decoction were
19.762 8%-35.840 5%, 12.123 3%-21.254 0%, 46.097 2%-82.869 4%, 58.708 8%-91.629 6%, 39.114 3%-63.710 6%. The transfer
rates of the extract from 15 batches of Pinghuo tea standard decoction ranged from 61.15%-84.68%. CONCLUSIONS Established
HPLC fingerprint and content determination methods in this study are simple and accurate, which can provide reference for the

quantitative value transfer study, quality control, clinical application and the development of subsequent formulations of Pinghuo tea

standard decoction.

KEYWORDS Pinghuo tea standard decoction; content determination; fingerprint; quality value transfer; quality control; HPLC
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AFEFE R TR ORBEH Rat R A CH B
BLTR T 1 100% JAKT BRS,  4%42.4.27 300 R J5 5l &
HE SRR, P “2.4.17 T T G A5 R A DU A , 1SR
T AR, RN DGR 5 RSD. Z5 R s  AE+ 1
KRB CH AT R SRR ER A A A i
F ) N 98.94% . 98.61% ., 98.43% . 99.72% . 98.93%,
RSD 735 4 1.13% . 1.03% . 1.29% .0.78% . 1.79% (n 4] Jy
6),RSD H/INT 3% , F W% I T MERA BE R 4T .
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2.4.10  FERL R SEER RN

HUL5 HEV- K ARG RN TR, 3 54 2.4.2" B
75 2 A5 B A L P 2.4 17 T T (53 S5 R
SE, DARE N2 TR S bE 4 H R e
A RBRAF CH RN, AT 3, 4% M Uit
BEH RN RN R (%) = (baifEm R b s
B 10 3 i XU 98 18 o o/ A 50/ O At TR
KR R bR A 1 B XK R i) X 1009% (=X,
28 X A YR AT S AR B B S I E TR S R
2020 AF Jr € I 25 8 ) (—350) SEATHERAE) 25 R L3 3,
o b B R VR M + 30% 11, Tl
KEFREG TR TR B AR R IKTE
2.5 HEERMNE

B 2.1 0 7 3l £ 197 K AShRE 17 77 Al 45 B
WRAK 7 B ), ARG %% I B 10 mL & - H 5 7% & L
WL 28T, T 105 oCT I EAH B, i TR 2 A HI S PR 8 TR
U SRIE R TR 15 #EF KRR UE R B A BAR IR
A RRAEZ R R B R (%) =mviMV (X H  m
FORTE TR, v R BEERATL, M BN IR B, v
FIRKBORPIATL)

K ZEBRHEA RN Tl - %546 10 g HE T 15 g 1
FAR30 g 15 g HE 6 g, 2376 g, FRA& KLY
P, 0 B B 2 (%) = 10/76 X MR LR 3G AR
1) H T 6 15/76 XX AHRAE TR A ) H 2R +30/76 X
X 7 AT VR AR AR R B B 258 4+15/76 X 5% Ry kK 1L A
TRF Y B 3R4+6/76 X X LR H S AR A R
BRI R (%) =207 PR B R4 g &
R X100% ; AR (%) = (47 B R — sk
PR 8 R) /2 BIS U R X 100% ., 45034,

HH 2 4 AT, 15 67 KSR E 1 70 10 BRAE H B R 3
{4 29.24% , T K 27.03%~33.10% , 7EHIAE + 30%

(4 75 [ 9 (20.47%~38.01%) 5 52 bR 7 R I N
20.84% , 35 [F 9 17.59%~25.54% , Y47 HAA{E + 30% 11
T B N (14.59%~27.09% ) 5 H B 2R B4 A8 Ak I 2 1 Bl A
15.32%~38.85% , At L HE A . DA R WE K 25 m
HEA RN H 5 T 280 A B, Fa e vl 4T, A i 211
e 25,
3 Tt

A5 B30 -k A 3% 77 19 HPLC 5 2 i
I T T B — R A T P EE-0.1% H
PRV H B -7K L OB -7K LSRG -0.1% BE PR IE WL . &
15 -0.2% W FR VS WL, RHAEIR 588 T 25,3035 °C, X iff A
HHELLT 5.10,15 wL, XH# %48 1 0.8.1.0 mL/min, X}
R K-8 T 230.238.330.348 nm, 4550, L2
i -0.19% B TR 7% W AE Ry It s A (6 B2 R 0 ) L AR 3R
30 °C \FEFEIE M 10 pL i %8 1.0 mL/min B, 2506 )
O3 5 JE RN Y S5 3 i, L L 2R B0 7R Rl I8 K A 0~
37 min 1 85~102 min A 1% & 238 nm, 37~85 min i 1%
4 330 nm A A FEIEEE R 2, [RIAE F1  H R H AT
FRAE 238 nim I 4 Ak (4 e 1 1 6 = ELUEE TR 4 5 BE 4
ARBRRH AR EIR A TE 330 nm KA it i fE 45 = HL
WEE T2 0 185 A, WA LA 620335 A P AE M S K A5
HEA I HPLC 5 80 1& 3% 25 A«

AR R BN, 15 #HF K AShRIE 55 HPLC 48 4C
&1 33 B9 AR S A /N T 0.968 , 26 B A [l St v ke i i &
B FEA— 3 IE A de /N A S T A R
RAITBE T ah e— 2, YTk 15 ALEE S 2
32, RIIRTRIHE YA i A fb 2 S A B AP AE 25 5, X n]
AE SR Aok AARFE = M JUREA Y —SE AT 06, AT
FEIR I R VIP> 1 1 358 H X il Jo 8 5 M 58 R PR B 4
G5 R0 3CHT R IR ) (V6 6 (SRR ) (6 9 (BE T ) I
12 16 13 06 14 LR TR A) (1 18 Tkt o ) 1o

®3  IGHTFRIFAREZH KA POFERER SR EREEB R (n=3)

fiF T FRFRA AREF R
K5 mERA Wk FEME O RERN MR SENE WEEN Wk AENE WERN Wk SR RN Bk GENE
(mgg) (mglg) B (mglg) (mglg) P2 (mglg) (mgg) B2 (mgg) (mglg) BRI (mgg) (mglg) B

S 58176 330751 202037 08217 37507 62.0746 49898 182197 46,0972 03525 32855 18.0578 20697 144380 40.6156
S2 6909 1 36.6263 213789 0.7456 32841 654165 40954 9.566 1 70.659 1 05519 76903 12342 20031 147557 39.1143

S3 59212 337360 230122 0.7206 33413 58.708 8 33501 112611 48,5902 02974 36911 13.1589 27396 15.2012 49.0602
S4 3019 123752 212770 09761 36951 70.440 6 41403 113947 58.136 6 03518 36177 15.5589 23843 145109 438170
N 8.60882 337360 29.8467 0.7913 29540 75.6143 ST 19.1082 47.5828 05102 40012 212540 21155 143889 414977
6 52611 36.103 8 19.762 8 09173 33413 72,0652 56506 9.566 1 79.7423 05546 81730 140796 23143 15.2012 526501

7 10.0022 343900 317199 10725 39144 72914 47526 112611 67.2356 04019 36911 173487 29546 184034 42.768 8
S8 8.7974 343900 309317 09350 36951 780231 6.1596 19.1082 59.6354 05041 33312 21186 1 28243 145109 60,0119
N 8.8793 319751 248337 0.7826 33413 62.3976 43310 113947 617643 03447 36177 154820 27198 15.2012 487146
S10 98395 343900 358405 10733 39259 88.1400 40902 83076 828094 04363 82401 121233 3.0301 184974 528133

NIl 84103 337360 293292 1.0540 36951 855723 40442 8.394 8 771908 1 04982 83813 124095 27442 14.5109 56.7344
S12 40920 12.8988 354804 10589 39144 91.629 6 52042 19.1082 56.0730 03757 33312 210097 29070 18.403 4 535032
S13 59935 37.1038 227663 08187 34607 84.2042 34693 113947 63.9379 03065 36177 17.7941 26761 15.3880 61.8997
S14 8.8987 35.008 4 259521 0.304 1 32841 69.0099 42540 83948 80.6193 05494 83813 123744 25038 147557 445421

SIS 51669 123752 35.6855 08734 36951 84.044 6 59790 202605 T.7931 03510 33838 21248 22488 14.5109 63.7106
Bl 70603 305320 27,6014 0.9003 35528 746928 46505 13.1160 64.909 6 04257 50956 163591 25530 155118 50.0969
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R4 BLHFNFREGHOHEREREEBRER

(n=3,%)
45 hrtER W% HERM DR T i
sl 1974 2.8 61.15 3885
8 197 2903 63.69 3431
8 1965 2716 73 2765
s4 18.12 2869 63.16 3684
$5 1959 2796 70,06 29.94
s6 2469 N0 7663 837
§7 1881 2795 6730 270
s8 1866 29,06 6421 379
89 1759 753 63.89 3611
$10 2045 7183 80,67 1933
sl 2159 2902 7440 2560
s12 2554 3300 716 084
s13 UM 3060 8095 19.5
Sl4 289 2703 8468 153
815 1947 29.14 6682 3318
g 2084 2904 12 B7

e AR SR A%, I e T BRI A A
ST ERF A 2020 47 i B 25 ML) P ZER BRI
FEARN (IR - o S - 52 5 e % SRR 1 o i
il o AT BT HEBE (11 K 5 n HE 1 700 8 Fm Pk B R
HORRREA SRR A CH T CH SR 2020 4
P B 25 ) FRAR - AR L H R 2GR ) I E
WIS AMMN L BIER . lEFHEBAE I EZ
AR5, AR LR SFEDR . KRB EAF R
SRR R A S B 255G 46 0 BB 2RO o B A PR
PUREE DU SR SR A SR, R A
PR S H R i RO oy, B PO R 2 FIME
TR R AE LR 25 6 R R, o T JE AN
5t , R LT AT B LA S FE AR i o A T e o ASHIFTT 4
RN K EARHEA T DAL 1 R BREAT  RAR AR
A CHEAT CH R & a0k 3.227 9~10.002 2
0.297 4~0.554 6.3.350 1~6.159 6.0.720 6~1.073 3.
2.003 1~3.030 1 mg/g, Tk i -pnifEA 0 & 58 %50
FEl43 31K 19.762 8%~35.840 5%.,12.123 3%~21.254 0% .
46.097 29%~82.869 4%, 58.708 8%~91.629 6%,
39.114 3%~63.710 6% ; 15 HLF K SSFrUEZ e T4
ARRREAY SRERRIR A CH R CH R S RS R
FEIE + 30% yE IR P , 5B LR FE bR B4 B A 6 A%
REJE R R SR T A A ™, SN AR5
IR, 7 bR VTP B WHE - AR 1 1 i S
R R = Mo A WAL VT B T g R 0 B, 7 bR P 5
rERIR Z2 3 H s H R CH R R Y e AR RS R
A7 M oA AT B P I S e 2 1) B g 7 b A e O
PR A A AR R SRR IR A B 75 i S HFE RS A%
FEHL T & R EEAERY T . S A0, 15 HERR S Y
SERR R BN TS R R AL R
61.15%~84.68% , 47 H. I {H + 30% i [l 1N (49.89%~
92.65%) , F WV K ARG R A T 28 . AW

TEZG; 202545 36 4 1Y

ASEIR H 7 R B (17.59% ~25.54% ) VE A 1 B, L
P KA E R Y AR 17% ~25%
g5 LTI, A Y B g S 0T KR BR IR I R Y

HPLC & S 38 55 0 7712 ] B ELMERR E 7, w] o

T AR Y B A AL S IS B A ) i PR P B s o)

MR R4S
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