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(1. BHEFRE —MEERGFH B B0 570102; 2. BHE¥KRE—MEERAFE HE B2 570100)
WE: BN AR TN FHMEE(HPLO) L A, PR M Z L T 8 AR E&E ik &4 Agilent ZORBAX
SB - C\s A (250 mm X 4. 6 mm,5 pm) , RN H T - 0. 05% B Kk (M E 2 hL) , ik 4 1.0 mL/ min, %0 7% ¥ 4 254 nm( X
k&) A2 325 nm (R R B R R L& (el B RALH BFRSA RBEE L JFRT) B A 30 Cot RALME A S0, 315 pLAt
b9 HPLC B3, R A ¥ 25 &35 48 5 B A0 i 37 & 46 (2012 A Ji) AT ARGA L3R4, 4 8 Se A BE R 15 SLAf st HPLC B #A
25 AN HATE AR J 0.994~0.999 ST W, AR 8 N B A KRB S TE R R BE TR E KR L T
FEKRETE, A RBRAESANE0.21~3.38 pg/mL(r=0.999 8).0.38~6. 02 pg/ mL(r=0.999 1).0. 09~ 1. 50 pg/ mL(r=0.999 3) .
5.32~85.19 pg/ mL(r =0.999 5).0.77 ~12.35 pg/ mL(r =0.999 5) .0.50~8.00 wg/ mL(r =0.999 6) .0.24~3.91 pg/ mL(r =
0.9997).0.37~5.97 pg/ mL(r=0.999 3)JE B A 5@ A& MK A RIF % B AR T HMXELE R RSD ¥/ F 1.50%;-F
Hy he A e & A 96.69% ~ 104.36%,RSD %1 0.99% ~1.63% (n =9) 15 At e P LR 4 -F ¥4 45 4 0.126,0.239,0. 086,
3.321,0. 487,0.368,0. 189,0. 224 mg / mL Z5i€  # K T & F R B 3ok 18] &35 478 909 8- F TALEC D M on T2 AL T 1 S 09 4047
7 iRE R T A e E 1 5
KB KT A ; B AURAR Gk 18 A AR A R F R
HiE 5325 : RI17;R927 XHERIRERD A XEHS 1006 — 4931(2022)20 - 0075 - 06
HPLC Fingerprints of Reyanning Mixture and Quantitative Analysis of Its Multi — Index Components
SU Ruo',LI Guinyu’
(1. Department of Pharmacy.The Second Affiliated Hospital of Hainan Medical University .Haikou.Hainan.China 570102; 2. Department of Pharmacy.
The First Affiliated Hospital of Hainan Medical University ,Haikou ,Hainan ,China  570100)

Abstract: Objective To establish high — performance liquid chromatography (HPLC) fingerprints of Reyanning Mixture, and to
simultaneously determine the contents of eight components in Reyanning Mixture. Methods The chromatographic column was
Agilent ZORBAX SB - C4 column (250 mm X 4.6 mm,5 um),the mobile phase was acetonitrile — 0. 05% phosphoric acid aqueous
solution (gradiem elution) ,the flow rate was 1.0 mL/ min,the detection wavelength was set at 254 nm for emodin and 325 nm for
chlorogenic acid, aesculetin, caffeic acid, polydatin, scutellarin, luteolin and apigenin,and the column temperature was 30 °C. With the
peak of polygonum cuspidatum glycoside as the reference peak,the HPLC fingerprints of 15 batches of samples were established.
The Similarity Evaluation System of Chromatographic Fingerprints of Traditional Chinese Medicine (Version 2012 A) was used to
evaluate the similarity and determine the common peaks. Results There were 25 common peaks in the HPLC fingerprints of 15
batches of samples, and the similarity was in the range of 0.994 - 0.999. The eight components identified were chlorogenic acid,
aesculetin, caffeic acid, polydatin, scutellarin, luteolin, apigenin, and emodin. The linear ranges of the above eight components were
0.21-3.38 pg/mL (r=0.999 8),0.38-6.02 pg/mL (r=0.999 1),0.09-1.50 pg/mL (r=0.999 3),5.32-85.19 pg/mL
(r=0.999 5),0.77 = 12.35 peg/mL (r=0.999 5),0.50 - 8.00 pg/mL (r=0.999 6),0.24 -3.91 pg/mL (r=0.999 7) and
0.37-5.97 pg/mL (r=0.999 3),respectively. The RSDs of precision,stability and repeatability tests were less than 1.50%. The
average recoveries of the above eight components were in the range of 96.69% — 104.36% with RSDs of 0.99% —1.63% (n=9).
The average contents of the above eight components in 15 baiches of samples were 0.126,0.239, 0. 086, 3. 321, 0. 487, 0. 368,
0.189 and 0.224 mg/ mL, respectively. Conclusion The content of each index component of Reyanning Mixture in different
batches has little change, and the quality of the sample is stable. The established analytical method is suitable for the quality
control and evaluation of the preparation.

Key words:Reyanning Mixture ; HPLC; fingerprint ; similarity ; content determination; quality evaluation
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BTLOT . Sk B b J AR R T B R S AE T i, S0 T bR
e AT g S T H R OO 203 (HPLC) 35 80T
ST T X R A RUN A SRR R B LR
MERR el PR S ORBR R PR MR RS
T UEAT I RE , A R AR 3RS T A T A R A
R  IHGE T .
1 UE5KHE

{335 : 2695 Alliance 7 = UM 4354, A & DAD
SR AMR I 2 (32 [E Waters 23 H ) 5 Mettler XP6 7Y 1, - 43+
Br R (Fiit Mettler Toledo 23 /] ) ; BSA124S R /347
R (L T L R R A A A FR A F]) s KQ — 250E 7Y
B R e (R A A A PR AR .

R IR T A ARG e A i 25 4 B
H) L5051 190503, 190621, 190724,190811, 190915,
191024, 191029, 191125, 191208, 200326, 200413,
200714,200907, 200919, 201123, %5}y S1 ~ S15) ; &%
JELR X B (41658 1108753 - 201817, &5 £ 96. 8% ) ,
7 40 F O B (A5 S 110741 - 201708, 7 &
99. 9% ) , Wi M i X6 BEL i (16524 110885 — 201703, & it
99. 7%) , FERL T XT B & (HE*5 2 111575 - 201603, & &
87.3%) , WP w41 X B i (L5 Ok 110842 - 202010, 7%
#91.5%) , KR Z IR (L5 R 111520 - 202006,
T 94 4%) , 3R O IR (658 111901 - 202004,
T 99. 4%) , K R X B (L5 4 110756 - 201913,
T 96. 0%) , 4 I B a2 R iR B s S
FH B85 Ry e i 4, W IR Ry AT 4, KR B A I 2K
2 HESER
2.1 @EiEEH

0,15 K« Agilent ZORBAX SB — C g 1 (250 mm X
4.6 mm,5 pm) ;s : L5 (A) = 0. 05% Wi FR 7K 75 T
(B), BEEEVEE (0 ~ 5 min B} 7%A , 5 ~ 20 min I 7% A —
25%A, 20 ~ 55 min I} 25%A — 65%A, 55 ~ 65 min I
65%A , 65 ~ 70 min I 65%A — 85%A, 70 ~ 75 min I}
85%A —T%A) ; Wik : 1. 0 mL / min; &% K : 325 nm
(0 ~ 55 min, 28R IR 28 K2 K HERR | RALT P B
TR HR AR R ) 254 nm (55 ~ 70 min, K #
) HEIR 30 Cy PERE R . 10 pl.
2.2 BEHE

TR A5 % HE A T TR < 43 S B4 % R 3 o, G %8 R
FE, I B A 1 mL 25l & SRR 4. 22 pg F L O
£7.52 wg WNMERR 1. 88 g JRBLF 106. 49 g B #54~
1 15.43 wg AFREE 10.00 pg. frX K 4. 88 pg K
F7.46 g IR FE2), 250, 45 wm G FLUE AR U8 1, B
SEUEW , RIS

P VT < A %% B IBORE i 10 mL, B 100 mL HL 2
HEE R RS2 70% HBE 100 mL, #2757, 38, R 2%

76

TS EW 10 mL, & 100 mL 288, I 70% &
25,0k ISR UE W, B AS .
2.3 HPLC 54 BigE&Er
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] A AR SRR, 5 2. 1 IR (a3 S E i S AR
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B I (R B AR X g T AR S5 R RSD ¥5/NF 3.7 %(n = 5),
PR TR B R

R e A — i R R GE &, v B T E IR
Tk 0,4,8,16,20,24 h B4 2. 130 R (4,35 51 g
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IVE T IR T CE 24 h ARG E
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Fi2 2. 230 7 i A R SR, 4 2. 1 IR (6% A
PEREIN 22 o LR AL I (S) S 2 BRI | 5045 LA e 1)
AR B FsF [) AR e s 1 AR, 485 SR 9 RSD 341/ T 2.8 %
(n=6), KWL EEERI
2.3.2 HPLC #5 £ B3 thy 2 51 & 3t A 1§ 450

1S HEARE S A5 38 B, 42 2. 2 00 F 7 i 4 i
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W 15 SRR B AR 5 A T 24 (i 4 SRS AR AL
TP R 45 (2012 A SO PEAN 2387, LL4R 5 STAE i (3% 4]
J 5 E R R £ 8 I A DU R A e SR g I
FRE BF ) 78 TE % 0. 1 min, UL 20 45 5 15 L RE 5
Hp RGN B 25 AN A i 3E a5 R A 6 R VA TR RS
(1 3) Eext, #8IA H Horp 8 NI 1 6 5 16 R 48 R |
TFWERFE S FR 8T WS MIHERR | 13 5 06k FEALTT
14 506 PP EE AT 21 S I8 AR RRFLE 23 504 R g
K 24 50 R KR HAR BR300 19. 69, 20. 43,
22.22,33.39,35.71,47.63,53.92,60. 18 min, A 135
U Ay 2 MG , 1 At H A W AR X e T AR, 5 SR LR 1
2.3.3 MMEIFH

W 1S HEAE i 10 0338 B0 s 5 AT IR A DL BE PR A &R
gt , DA R OR ) B R R R A T AR BRSO o 25 R 15 41k
FE b B AH L 3 51 0,997, 0.999, 0. 995, 0. 994,
0.998, 0.997, 0.996, 0.999, 0.999, 0.998, 0.999,
0.999,0.998,0.996,0. 999, ] K F 0. 99, LI # & 7
BN 5 T2 — kR ik e .
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Fig.1 Superimposed HPLC fingerprints of 15 batches of Reyanning Mixture
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Fig.2 Reference HPLC fingerprint of Reyanning Mixture
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6. Chlorogenic acid 7. Aesculetin 8. Caffeic acid 13. Polydatin

14. Scutellarin -~ 21. Luteolin ~ 23. Apigenin 24. Emodin

Fig.3 HPLC chromatogram of mixed reference solution
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Tab.1 Common peak relative peak areas of fingerprints of 15 batches of Reyanning Mixture
5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15
1 0.008 0.009 0.009 0.008 0.007 0.008 0.005 0.006 0.007 0.009 0.008 0.007 0.008 0.007 0.007
2 0.068 0.061 0.069 0.063 0.059 0.066 0.064 0.063 0.065 0.064 0.064 0.063 0.060 0.062 0.058
3 0.013 0.013 0.050 0.016 0.012 0.011 0.012 0.019 0.017 0.017 0.012 0.015 0.016 0.012 0.014
4 0.052 0.054 0.052 0.052 0.059 0.058 0.053 0.054 0.055 0.056 0.057 0.052 0.051 0.059 0.057
5 0.151 0.152 0.151 0.154 0.153 0.158 0.152 0.159 0.154 0.151 0.153 0.152 0.155 0.151 0.153
6 0.078 0.074 0.072 0.071 0.076 0.073 0.071 0.070 0.075 0.076 0.075 0.077 0.069 0.072 0.075
7 0.056 0.058 0.052 0.054 0.051 0.053 0.052 0.056 0.056 0.057 0.052 0.051 0.056 0.058 0.059
8§ 0.029 0.027 0.028 0.021 0.020 0.023 0.025 0.024 0.025 0.022 0.02 0.026 0.024 0.026 0.021
9 0.018 0.019 0.018 0.018 0.018 0.020 0.019 0.017 0.018 0.017 0.017 0.016 0.018 0.018 0.017
10 0.013 0.013 0.012 0.013 0.013 0.012 0.012 0.014 0.012 0.014 0.012 0.013 0.013 0.013 0.015
11 0.018 0.018 0.018 0.014 0.017 0.016 0.018 0.017 0.016 0.016 0.017 0.017 0.017 0.16 0.017
12 0.008 0.008 0.008 0.005 0.006 0.008 0.008 0.008 0.008 0.008 0.009 0.008 0.007 0.008 0.008
13 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
14 0.126 0.128 0.124 0.126 0.125 0.125 0.123 0.124 0.124 0.126 0.125 0.125 0.127 0.128 0.125
15 0.124 0.122 0.123 0.122 0.122 0.121 0.121 0.120 0.123 0.120 0.125 0.126 0.122 0.124 0.122
16 0.036 0.036 0.036 0.032 0.035 0.036 0.031 0.035 0.035 0.036 0.033 0.034 0.037 0.036 0.034
17 0.041 0.044 0.042 0.045 0.041 0.043 0.044 0.042 0.045 0.041 0.044 0.041 0.041 0.042 0.044
18 0.037 0.037 0.036 0.039 0.035 0.036 0.036 0.038 0.034 0.031 0.032 0.034 0.034 0.035 0.034
19 0.015 0.016 0.014 0.014 0.014 0.017 0.015 0.015 0.015 0.013 0.014 0.015 0.016 0.014 0.017
20 0.022 0.021 0.023 0.024 0.023 0.025 0.026 0.024 0.024 0.023 0.026 0.025 0.021 0.020 0.23
21 0.198 0.201 0.203 0.199 0.197 0.192 0.203 0.204 0.203 0.202 0.198 0.198 0.202 0.203 0.201
22 0.008 0.007 0.007 0.008 0.008 0.004 0.009 0.006 0.008 0.008 0.008 0.007 0.007 0.008 0.008
23 0.020 0.023 0.021 0.021 0.024 0.02 0.02 0.021 0.020 0.023 0.022 0.022 0.021 0.023 0.021
24 0.031 0.031 0.032 0.031 0.032 0.033 0.032 0.032 0.032 0.030 0.031 0.035 0.031 0.031 0.032
25 0.007 0.007 0.006 0.006 0.007 0.007 0.005 0.006 0.006 0.006 0.007 0.007 0.007 0.008 0.007
L R2 KUEXRERENR. EEMERER
1.005_ 13 Tab.2 Results of the linear relationship investigation,
0.80 LOD and LOQ
0. 60 TS , > 9
(0): 38 675 14 2 Balka . r (ﬁi'fmlﬁ wAR RER
U ettt cocum et e SR p/nl)  (pg/nl) (pg/nL)
0 10 20 30 40 50 60 70

6. SRREL 7. R TA 8 owRER 13, RALH 14 B
21 ABFEHF 23 FRE 24 KEE
B4 HilmansikEeitE
6. Chlorogenic acid 7. Aesculetin 8. Caffeic acid 13. Polydatin
14. Scutellarin -~ 21. Luteolin ~ 23. Apigenin  24. Emodin
Fig. 4 HPLC chromatogram of test solution

T T AT 3 < M 2 BB R S o (2t S 1)
5mL, 39 0y, 530 340, 43 RS B AR 1 mL 5 &g 5
12 0.256 mg.Z& i 2. % 0. 456 mg . MIMERZ 0. 150 mg . J§
B 6. 454 mg FFEEAH0. 936 mg ARF X 0. 606 mg.
KK 0.296 mg KH K 0. 452 mg IR A X IR 2,
2.5,3 mL,#% 2. 2900 Jy gl s B s v 4% 2. 1R
T S A AR DN R 10 S e T RO TSR Il e 25

78

BRE L=169x100,+2.31x10°  0.998 0.21~3.38  0.0051  0.0170
ARLE L=2.03x1000+1.09x10° 0,991 0.38~6.02  0.0032  0.0130
ekl V=546 100 +2.19%10° 0.9993 0.09~1.50  0.0026  0.0094
ERF  F=3.30X100-2.63%10° 0.9995 5.32~85.19  0.0020  0.006 |
BEAF L=286X10K+2.97x10° 0,995 0.77~12.35  0.0061  0.0190
ABEE 7 =6.94x100-1.26x10° 0.996 0.50~8.00 0.0012  0.0039
FEE O L=24x10X+4.54x10° 0,997 0.24~3.91  0.0032  0.0100
kEE L=LAXI0L+ 102X 0.993 0.37~5.97  0.0021  0.0074

RILER3,
2.4.2 HHEENE
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Tab.3 Results of the precision,stability,repeatability tests and

the recovery test

. BEERE  AIERR THMER jfn#m%ié;%
RSD(%,n=6) RSD(%,n=6) 4A%(mg/ml) RSD(%) X(%) RSD(%)
BR% 0.36 0.9 0.128 0.92 10031 L1I2
AELE 0.28 0.81 0.228 0.8 100.63 1.63
o 0.41 1.07 0.075 0.63 9.2 157
BAF 0.72 1.01 3.0 0.5 100,99 0.9
FH 54 0.53 0.63 0. 468 0.8 10436 121
ABEE 0.24 1.45 0.303 0.63 9.3 1.3
A% 0.31 1.26 0.148 0.5 100.05 1.39
IS ¥ 0.60 0.89 0.226 0.64 96,69 1.06
x4 15HUBKRTEFHINRSEENEL R (mg/mL,n =3)

Tab.4 Results of content determination of eight components in

batches of Reyanning Mixture (mg/mL,n =3)

BE RRR ARLE bB ERF BRXE KBEE FEE KEE

SI0.128 0.228 0.075 3.227 0.468 0.303 0.148  0.226
2 0.131 0.204 0.124  3.415 0.519 0.411 0.182  0.279
3 0.103 0.261 0.041  3.026  0.354 0.386 0.244  0.162
S4 0.124  0.226 0.09 3.821 0.433 0.337 0.178  0.189
S5 0.135 0.234 0.117 3.219 0. 662 0.412 0.132  0.203
6 0.132 0.289 0.091 3.221 0.491 0.205 0.216  0.284
ST 0.109 0.225 0.009  3.331 0.629 0.496 0.262  0.244
S8 0.124  0.257 0.124  3.024  0.413 0.372 0.156 0.153
39 0.128 0.246 0.086 3.316  0.365 0.321 0.128 0.179
SI0 0.130  0.215 0.117 3.220  0.511 0.405 0.179  0.204
SIT0.129 0.216 0.075 3.417 0. 606 0.359 0.224  0.236
S120.119 0.282 0.054 3.124  0.429 0.334 0.238  0.287
SI130.125 0.274 0.063 3.706  0.571 0.412 0.176  0.316
S14 0.131 0.210  0.083 3.519 0.353 0.399 0.161  0.155
SIS 0.147 0.223 0.079 3.226  0.49 0.371 0.205 0.239
X 0.126 0.239 0.086 3.321 0.487 0.368 0.189  0.224
3 g
3.1 35FRESY
PR T A TN REAT R N e IR 7 i 98 9 2 78
It WEASE B /)N B 25 TS AR 0 T 202042 H 1 H
N I 7 A5 3 e 7 ER e 1 il 4% b B 23R O 6 (R
AR ) YIOT AR A B FIIA T 25 S PR 25 il 48 T
HORE 25 . 07 ol AR CH L PESE L DL, H L
i B , FE BRI PO, i AR R TH TS 2 A
i, DASR IR O ME R S5 PR IS M PSR R ORI R AR
B o B A s PRI A R R
REYR AR VS T, DAL AR 0 R O E 2R R L
K AR I R IS S AR o2 5 e e
TH PR I HEME AR IR, LR R IR ER
FTORBLITRER AR RGN R FEE

PR AT 2 A VE AR B L FIK TS I, B 50 RE I B
G KA BT, DA B 55 O AR 38 1Y) o T 28 i A L
FFG AL A B 5T e B IR 8 N AR
SRR T AN B TR o
3.2 Mg KIERE

AT 5T R DAD ARSI 25 4 I 4 F 3 RE A T,
SERGERIR F R O F MIMHERR R RS R
BRELE TR E W S KW I K 4l ol 325,323,232,
306, 335,349,338 nm, K& K e KK K h 254 nm,
DIFE BRI FE L TR B IR 5 22 |, 45 (i 1 7] 4 B9 %
WAF R Ag b, i R AR [ 0 K AR e R P I e 4 2 K
IR K 325,254 nm 3 Bl KA ke S48 80
T 8 AN R 7 U R AR P K
3.3 BilsH

TEF S A BE BT, 5 LR T 2N - KR (I
TNAS TR) He (90 i R ) L HP I — /KO T O I AS [R) L 1)
PR )Xot 5 S RN 8 AN B0 B N A S ) L 25 R 2 PR
N - 0. 05% W2 K WA R It 21 AR 22 48 B P JB 5 2R
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