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(1. ERWHER,EX 400021; 2. EREAAFFEFR, XK 400016)

BEHH A3 %F30aME#(HPLC) MK A%, /7 2 Ko A TME FiE  &ikiEh Aglent ZORBAX SB - C, 4
(250 mm X 4. 6 mm,5 wm) , A8 A TH - 0. 1% BroR Kk (B ESBE) , #ig 1 1. 0 mL / min, %0 %k K A 280 nm, A3 4 25 °C, i#
HE A 10 nLoR A F 25 &340 S B AR MUE IR R 42 (2012 F ) 2 5 15 BLAE SR 49 HPLC 48 S0 B 3 , SATAR MU 340, A8 S 0%,
FIARSBIME AT R EAFET 52 AR, 15 A RAMEA KT 0.930; 35k H 7 # o, £ 3 A REE TR EH o
HRER X F AR AEF S -0 - FAEMNETREF A F BEERF, LR ERAESHE 0.064 4~5.094 mg/ mL.0.011 3~
4.397 mg/ mL.0.053 1~1.287 mg/ mL.0.061 9~3.132 mg/ mL.0.307 7~9.94 mg/ mL.0.070 5~51.29 mg/ mL.0.075 4~
50.99 mg/ mL LB A 5% mREE X R RIF M EE AR EE MR RE RSD H T 2.0%(n=6);-F ¥ mAf el & A
88. 69%,92. 53%, 102. 55%, 88. 16%,95. 87%,91. 22%, 92. 90%, RSD % % 4 1.65%,0. 14%,1. 18%,0. 19%, 1. 50%, 1. 67%, 1. 51%
(n=6).FH4E 5254 3.21,1.23,1.22,1.67,1.47,3.54,13. 8T mg / g . Z5iE  #ZAF P T894 % F HPLC LB EA S mHrd
B T EARE T, TR TR A e R 2R,

KW S % T A HRURA G R R

HPLC Fingerprint of Huanxiao Ointment and Determination of Multi — Components
SHEN Jie' ,ZHANG Junming’,WU Wenhui',YANG min'
(1. Chongqing Hospital of Traditional Chinese Medicine ,Chongging,China 400021 ; 2. School of Traditional Chinese Medicine ,Chongqing Medical
University , Chongqing , China 400016 )
AbstractObjective To establish HPLC Fingerprint of Huanxiao Ointment and Determine the content of Multi = Components. Methods The

chromatography column was the Agilent ZORBAX SB - C, column (250 mm X 4.6 mm,5 um),the mobile phase was
Acetonitrile — 0.1% phosphoric acid aqueous solution (gradient elution) ,the detection wavelength was 280 nm the flow rate was
1.0 mL / min, the column temperature was 25 °C,and the injection volume was 10 pL.The HPLC fingerprints of 15 batches
were generated using the TCM Similarity Evaluation System (2012) , followed by similarity analysis, common peak marking,
component identification, and content determination. Results A total of 52 common peaks were calibrated, and the similarity of all
15 batches of samples exceeded 0.930. Seven components were identified,including calycosin — 7 = O — B — D - glucoside,prim —
O - glucosylcimifugin, 5 = O - methylvisammioside , naringin, caffeic acid, chlorogenic acid, hesperidin, the linear ranges were
0.064 4 to 5.094 mg / mL,0.011 3 to 4.397 mg / mL,0.053 1 to 1.287 mg / mL,0.061 9 to 3.132 mg / mL,0.307 7 to
9.94 mg/ mL,0.070 5 to 51.29 mg/ mL,0.075 4 to 50.99 mg / mL respectively. The RSDs of precision, stability and
repeatability tests were all lower than 2.0% (n = 6). The average recovery rates of the above seven components were 88.69%,
92.53%,102. 55%,88. 16%,95. 87%,91. 22%,92. 90,with RSDs of 1.65%,0.14%,1.18%,0. 19%,1.50%,1. 67%,1.51% (n = 6),
respectively. The average contents were 3.21 mg / g,1.23 mg / g,1.22 mg / g,1.67 mg / g,1.47 mg / ¢,3.54 mg / g,13.87 mg / g.
Conclusion The established HPLC fingerprint method and multi - component quantification approach for Huanxiao Ointment
are stable and reliable,and can be effectively applied for quality control of the preparation.

Key words: Huanxiao Ointment;fingerprint; HPLC; quality control
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Agilent 1260 Y /&5 2500AH (0385 , 4045 A% 8 PR 51 46
7% (L1 Agilent 28 7] ) 5 JA3003] Bl 1 K- (Vg%
FAEP RS A RA F) R 0. 1 mg) ; AS10200AT
U 75 T Ve A (R R 8 BT A A PR A ] ) 5 AX-
LM1820 — 2 AU 4li /K ML (5 R B[ 48 & Bl 3 & J A B
AP
1.2 X%

ey (PR ER eI e 5539112 20230901
20231001, 20231002, 20231101, 20231102, 20231201 .
20231202, 20240101, 20240102, 20240201 . 20240202
20240301.20240302 20240401 , 20240402, % 54K K K
S1 - S15) 5 XJ H& Sh & 5 iR (4155 ok 110753 - 202018, %
B >96%) JHRFE A (L5 H 111523 - 201913, & & >
94% ) NMERZ (#L5 K 110885 — 201703, & = 99%) .
B8 S A A A0 (A58 111920 - 201606, 7
97%) .5 — O — B 3E 4k W7 By oK P 1 (k5 o 111523
201610, & & > 97%) | il J2 1 (it 5 2 110722 -
201714, & & > 93%) 16 K AF (4t 5 2 110721 -
202220, &% & = 97%) , B0 T [ 2 a2 R E B AR
Bt ; ONE VBEER HY XY S (il 4l il on 3 2 4 A
ali KAl K AR R SRR LR 1, 26 T PR H EEESE B
Tl SR 5 T4 S AT v 24 55 5 R 1E
2 AEEER
2.1 @iEEH

0 3% 4% Agilent ZORBAX SB - C o £ (250 mm x
4.6 mm,5 pm); i BNAH: LNE(A) - 0. 1% IR K H W

®1 HEkRBEEER

Tab.1 The information of Traditional Chinese medicine

\Y

AR P 5 EETR

KFA LA 21120753 TREHRAT

FK Wk 220460142 TREHRAT

RN m 220210069 - 1 TRYERAT

B R Tk 211101 TREREH GRS

W7 Mé o 211210731 FRTPHRAT

Gt wl 2204058 47 7 P B4R R TR A PR 5]
=¥ 3 Ta 2204002 9| A4 AR A P 8
2R M 2206044 w9 | 347 0 B Ak R A R 3]
FHAL  HF 2201058 w3578 AR B A T 6]
BAE wl 2205137 w347 700 Ak R A R 3]
gt wil 210701 w78 B A TR ]
KA Zd 211110700 TRYBRAT

Mk wl 2204108 w9 547 768 R A PR )
FHE - HF 211060649 FRPHRK T

(B) , B J&F ¥E B (0~ 10 min Bf 10% A, 10 ~ 30 min i}
10%A — 20% A, 30 ~ 40 min i 20% A — 30% A, 40 ~
60 min B} 30% A — 40% A, 60 ~ 65 min Ff 40% A —
10% A, 65 ~ 70 min {5} 10%A ) ; Jiii# : 1. 0 mL / min; Kz
P 1280 nm; AL 25 °Cs HERERE 10 WL,
2.2 BREHE

Gy N FRECER SRR TR MR | B S
BRI .S — 0 — W LR B ORI A iz A A8 B
X HR Gt B RS B m Y s o R R A S
112,16.2,84,74,361,92,94 wg/ mL [ A XF B8 5hi
W HURE i 20 o, B HLIEHEIE M R 5 I A HH BE 25 mL,
FRoE i f, R (T3 300 W, i %€ 40 kHz) b BE 1 h, jik
T FRUOPR A8 o i, FH P b J Ol 2K %) o o, 422, U
i BUEESE T, BIAS I SR T
2.3 HiRFEE

K 4% B < BORE i (ST i, 4% 2. 2 300 F 5 ikl
B L T R, e 2.1 T Ak A R 3 S R
6 UK, IC R MOTER L LLS — 0 — W ILZE T )k it o 2 18
WA, AR A A 0 )R XA B IS ) (RRIT) B R X 06 T
FU(RPA) 45 545 JL 47 16 1 RRT J&& RPA [ RSD ¥/ F
1.88%(n = 6) , T J7 A% HE AL .

R MRS  HURR & (ST &, #2 2. 2 31 Jr i 4l
F R AR, A T ERCE 0,2,4,8, 12,24 hif§
2. VIR A A5 AR RE N 2 il S 1A TR A I
U () RRT M RPA, %5 3 & 4L A I RRT S RPA [ RSD
BINT1.36% (n = 6) , 3 WG i 1 W % I 24 h
WHEATRE

ARG  BORE i (Sl i, 4% 2. 2 30 F Jy k4l
R SIA T, L 6 0, 4 2. 1 IR (6% A aE R 52
SRS ] THE S LA IR RRT & RPA 25 R 4% 3t
F I RRT & RPA 1Y) RSD ¥/NF1.90% (n = 6) , £ 7
E AT
2.4 IYEEHR

F& SC PRI P T LS SRR LA L 2. 2300 R
Dol 5 PR SR VA R, 5 2. 1 TR (i A R R RE | B
15 HPLC Bl 3SR I 3 A 21 b 24 (0 35 48 S0 & 15 AR DL B2 T
P R G (20124810, LIAE L ST IEIBEAE S RIS, R
FHA R B ) 7 98 B2 2 8 0. 1 min, A2 SSRCIE 1
HEATUEDCEC , A ot BFR SC RS (R) |, IFIFAl 15 #HEAE i
5} BRI A AR ARLEE o 15 HERE i HPLC S s 80
P& 1, XoF B4 S T3 UL ] 2 o AR BURE DA 5 5 L3 2.

A WA - 1S HERE S 38 20 Hepn e 52 48
U SE 3t 5 A IR R BU R (UL 3) Lok, 15 A A
WY (D36 3) ol ik 5 % AR A (DL T 4) Fe X, Fegg A
TAEIEIE 16 5 N ERIFTR , 19516 N FHRRE 1,20 %
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Fig.1 HPLC superimposed fingerprint of 15 batches of Samples
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Fig.2 HPLC reference fingerprint
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Tab. 2 Similarity evaluation results of 15 batches of Samples

5 S1 S2 S3 S4 S5 S6 S7

NS

S8 S9 S10 S11 S12 S13 S14 S15

AME 1.000 0.998 0.985 0.994 0.987 0.992 0.981

0.967 0.952 0.931

0.988 0.985 0.989 0.994 0.969

U AT IO TR , 28 5 W Sy B 36 5 BT A6 A T, 30 e
5-0 - HRLZERTROK B, 33 506 A B2, 34 5 i
TR
2.5 ZIEMBANEE
2.5.1 FHE¥FFE

Z 500 AR B2, 2 TR TR A 6T IR A R
PV WA B i, 2. 10 g% A e AR DN A2 L i %
O TEILIE 3 I 4045 0 B MR 5 - 0 - H R4
$orr AT B U T ANIG T 3 000 43 B EER KT 1.5, ik
Lo B AT

LRI R EE 6 X IR A58 i RS AR E ,
FFE Sl J AN [ J5 o ik B 1) 2R B0 H 6 o TRt Y YA o 4
2. 10 F s AR HE AR DU A2 , T S e T AR, AR DU 43
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Jrim e BE (X, wg / mL) A AR bR S TETFR (Y) S Gh AL
Rkl 251 K 4,

K2 BE IR I A 2 W 2. 4 300 R IR A 0 R SR TR,
Fi 2. VIR 0385 S5 1 % SLdERE DN 22 6 1K, 10 SR I TR AR
GERGRIRIR TERRER T NERR | B S B A
5 — 0 — W2 0y oK s A R R R g T AR Y
RSD 43 %1 4 1.38%, 1.87%, 1. 711%, 1.99%, 1. 80%,
1.81%,1.97%(n = 6) , RNENEHJE R AT

R R0 < OB i 3 o, 49 2. 2 300 Jy vk il £ {4t
WA, 2 TR T E0,2,4,8,16,24 h 4%
2. VIR 3 S5 A AR I A, 0 SR 0 T R o 485 SR I R
FHRREH NMERR B R A AR 5 - 0 - W
A 307 B K B R R B H U T AR B RSD 43
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Fig.3 HPLC chromagrams of each single Chinese herb
x3 HFEERE

Tab.3 Attribution of common peaks

5 Ry BHEE | %% A HiRk #5 kg Bk 5 g Bk 5 RS BHRE

| BRER.EE |12 KA FRER 3 T k) BEAE A% I #+%

2 #w 13 Bl BAT I TR VS B wEE BRBE “ #+%

3 4 14 EEN K7 2 B FR ¥oOBEF BRGEEN 4 K

4 # 15 Bl RARER 2% BRAFA 3 (38 TN 46 KF4

5 B 16 HRR  RALEAEFRER |V #A4% 3 BILE& AL B LG I EEN

6 + 17 BMEFAR B AERRE BEEERAE ki Ak Bl ZAL AE 48 k%

7 AL R |18 KA FA nanst 3 HEHE R 49 i

8 i 19 HEEE BRFA 29 #+E %9 BB A B AR 50 i

9 ISe N obER BRALL AR 0 5-0-FA%E BAHE 40 EIRIRIRIR VS KT W #AR

10 4 2 BEFA WFREF 4 gk et kPR FAFAAE |92 IS

1l #h 2 B F2 3l BE ARl B |0 iR

0.41%,0.30%,0.29%, 0.35%,0.49%,0.37%,0.55%  FL 1) RSD 43 5| K 1.01%, 1.17%, 0.95%, 0. 84%,

(n=6) & WU T A I E RS 24 h BEARTRE 0.67%,1.19%,0.76%(n = 6) , B )7 ik 8 & MU .
A PRI ORE o i, 440 2. 2 T R 7 AT JIRE [T - B S el (S1) 10 g, PAT 6 407,

A S 6 0y % 2. 1 TR Ak 4RI 2 L0 s 06 32 11 G/ m) FE B IS XS BE S, 432 2. 2 00 7 il 4%
RN B SRR R THRR R 1T NHERR  EAS  s A4 ObaChn s, #2 2. 1 300 5 5 AR I 22, 10 SR W 1T
BEH 5 — 0 — B LR T By R s b A 0 1w S, IR N RE MR 45 IR R SRR L TH R o
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Fig.4 HPLC chromagrams

x4 HmBTMRSNLERRER

Table 4 Linear regression results of 7 components in the samples

R5 HERPTHEASEENEER (ng/g,n=2)
Table 5 Results of content determination 7 components in the

samples (mg / g,n = 2)

Ay BEAE R LA (mg/ )

BRR Y, =45.969 X, +31.974  0.9905  0.0644~5.004
FiEd Y,=253.21X,-74.819  0.9978  0.0113~4.397
LT =677 X+ 1.2077 0,997 0.0531~1.287
LEREWAHBY Y,=30.44 X, +16. 12 0.981  0.0619~3.132
5-0- TALNMAES V=196 13X-23.162  0.991  0.3077~9.94

TR Y,=22. 735X, +12.508  0.956  0.0705~51.29
BEH Y,=22.398 X, +14.366  0.9983  0.0754~50.99

R B 5 e A AT S — 0 — F IEYEIT PR T
Tl Bz A R R T R 7 2 A LR 4 51 o 88. 69%
92.53%,102. 55%,88. 16%,95. 87%,91. 22%,92. 90% ,
RSD 43 %} 1.65%, 0.14%, 1. 18%, 0. 19%, 1. 50%,
1.67%,1.51%(n=6).
2.5.2 BHEREENE

B 1S HEAE S 4538 B, #4222, 2 00 2 i 4 A3
VW, 5 2. 10T G5 A RN E e s T AR IR
B AR MRS,
3 Tt
3.1 BEFRGRLEFENZE

TR 56 % 428 T R [R) A9 $E B0 7 (OK L 2
), B O S O el 8 75 32 50 |, $2 HUAT 18] (30,
60,90 min) , X $& BUSCR A4 52 0 45 5 e 30 HH st e 2 B
60 min J5 T 15 (19 (50 (F B 28 HARAERT I =2,
WA A% €035 e 15 B, 5 S5k sl AH i — K -
0. 1% WETRVE WL . LIE — K (OIE - 0. 1 B IRVE W, DL K&
PEAT AP AT BRI A5 R R, O -
0. 1% BEIRIB W 51 F , 280 nm I K AL 13 34514 (8] 33
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. , LEREEW S-0-TAY

T ORRR PRER R L R i
SU33 0.9 Ll .68 1.4 358 143
33 L4 18 1. 64 1.40 35 140
$ 330 L8 120 1. 64 1.38 356 1412
S 329 L6 L26 1.53 141 349 1331
S5 331 098 1.4 1.60 140 346 13.4
$ 32 L3 L 1. 54 1.4 348 1413
ST 326 146 119 1.59 1.39 350 13.36
316 0.9 L2 1.75 1.43 359 14.35
S N V A Y RS O T 1.56 1.47 362 14.30
SI0 305 0.9 116 1.73 1.4 356 14.19
SIL 305 0.9 15 1.69 1.49 350 14.00
S 316 L6 14 1.83 1.56 355 13.44
SI3 316 0% LY 1.57 1.48 36 137
Sl4 315 098 L2 1.83 1.80 35 137
SIS 306 150 125 1.82 1.55 350 13.56
Y oo3a .23 L2 1.67 1.47 354 13.87

W5 BB Z | HIEIY RAT, al il A S e s B & 2
RPN T oK
3.2 By EEHRR

15 b B 5 A 48 aC B B A B A oL B
(20.931) , FHIA[RIFEUAE A6 i 300 A = o e 2L
FEARLIA) Ak 2 R AE 35, 1 20 T 1 A B0 BE DT 0 S B X 43 A
[ S VR it 1) 2 550 = O T 300 ek 2248 s 000 2 Sy o1
FR P JoT e s o A T B AR
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AW 5% R F HPLC 48 80 15 K 22 18 47 1
FEAR Nl 7 AT BT A A BT AR A L s L B
AR, A TPEA AR i A R B R
F e BT Fr e 2 Ak o BB T AR A W 5 v 2 1
FAE = T8 R o da A R0 - 105 o X A B R AR
4 €5, 3% D 1 LUK e 2 B0 1 7 S A 49 0 2020 4F
i € L 2 ) oG 14 M 2 7 24 R R E B LA e
E T 8 bR A A0 4 B T B A R O A b
TR 5 - 0 — H L B R B RKATHH &K
KR2ZENEZFR S0l XA 2 E R RO A R 1
H RO A EORR , 13 Fh s AN RS A A 9B S O
il 7 190 LB 2 Wiy ) G B AR A B A R R LI A
M B-AHEE ABRRER FRER MEER . S6K
RO AFR O B B T A A B A 10 Fh
KR Ay 20l RIFERRAFAE T AR Z KR, i &
P AT R BT 200 AR A | SRA B S A
rF TR I A R R AR 0 21 - 230 PRI AR T R BROK I
Ko 4 Ty 3, kR B o R a4 2k 5 H HPLC
5 AT B FR oA BEAG DN % A% 20 AR B B 4
R, 256 42 7 i SR 3 245 SR E B3t SC by 7 A
R FE bR AT
3.4 FHiEEFEH

2R R T Im IR Z 2 B AR =
PR SC AR SE S T B2 1 HPLC 45 80 RS K
ZAE AR S I, WD ST TR R 1 5
T vE Ok, o HE S0 T & B s R T

2%,
225 3Lk
(1] F %, BB T,.%. 2HRIIRE & REEJ®

BRIRGAFRBE[T]. PEFELMEF L E,2024,30(5):
898 — 901.

[2] 2%, F#H%, 2HA,F . 24 RHKEiE ROS/NLRP3 /
Caspase — | 2 5 @RI E A F K aGERIHI[]]. F B %
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[15] & # MWK, E 32,5 . FRAEEWHNNAEOHF
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BB LRE AR AZHIBEKEEG BL/ZBAT -BAE
Sl Heall]. wHE,2024,28(7):1318 - 1322.

[17] & B, 5wl A 0E 5 0 AR AE XL HPLC H
JEREF—M SR oM T RS A[]]. o E,
2023,43(12):2053 - 2061.

(18] Ess&, % &, /& W, % . Box — Behnken &3t — v B &
RAC T AN AR e T T H[]]. P35 ,2023,54(19)
6295 - 6304.

[19] HUSSEIN HS, SALEM MZM, SOLIMAN AM, et al.
Comparative study of three plant — derived exiracts as new
management strategies against Spodoptera littoralis (Boisd. )
(Lepidoptera: Noctuidae) [ J]. Sci Rep,2023,13(1):3542.

[20] %2 #,%E%, R&EE&,% . AT UHPLC - QTOF - MS/
MS o 5~ F A4 5 i 42 58 P IR B AR 69 2O R[], P,
2023,54(5):1377 - 1385.

[21] R A A, F R . AEHLERS HE FHFREER
JREAREH TR HAT(I]. RAF AR S 4 ,2023,35(8)
1431 - 1441.

[22] A& T4, 3R A, b L3, & . 2R AGERIL F o A 2h 3 A4E
RAB TR ¥ E25158,2019,36(1):107 - 112.
[23] 3 2 RE FZEWH,F . HAEHM UPLC 5B #
B0 maasmwar ] bl £,2023,43(11)

1858 — 1865.
(ki H 1 :2024 - 07 - 04 & 1 H 111 : 2025 - 01 - 23)

73



