FAIBR 1P 7 ) UPLC Hi5 S EIE 37 S 8 bl o0 ) 25 0

AW TR RHE AR NYEAASZE _HEER T HARERAR AR K
AL, M 510006;2.) Mo E A A% % Z B ER AR, M 5101203 ) FA# EERERFLE A
LHE,M 510120)

hEsRS  ROLT XHEFRER A
DOI  10.6039/j.issn.1001-0408.2021.16.11

XEHFSE  1001-0408(2021)16-1982-06

 E R EI Aol R s it TR AN, S Z S P8RS NS EMNE Sk, AL R BRI REAS . F
* R AAR B AR A E %% (UPLC), v ACQUITY UPLC BEH Cis 4 &3 4%, VA TF-0.1 % ik B BR 5% A iR S AR SR AT A e 0L, iR
i& % 0.25 mL/min, A28 % 30 °C, 40k ¥ 4 236 nm, #AEF A 5 uL, AP 25 &35 LB S AR R 46 (2012 5) )i 5 10
oo kb JF 77 69 45 SB35 A B SR b AT RN &g, ST AT AR IR AR SPSS 21.0 SR 2 10 SeAf SR AT R K AT, RA
R UPLC M2 10 345 PR AT B 8 A R A 0945, 42 A 10 Fefk a2 57 69 UPLC 48 & B 3 P A7 2 A9 34/, 3590
ks | B AT B M 10 A FTARER M 13 4 5 474a 3 9 23 AR B 428 4 G 858 4 31 A A0 ER 1 32 HARER 4 34 A #e R T
0, 5 x4 RIS SR SR AR E A 0.923~0.979, 1034 P ,S1.S2.85.96.S7.S8.S10 % 4 —%,S3.54 . S9 &% A — %, Lk 84
R0 3 4% 5 #1 4 0.596~0.714,0.262~0.321,7.647~9.859,0.113~0.644,0.170~0.202.,0.854~1.281,0.631~0.857 ., 3.243~
3.548 mg/g, LRI E LT FefkabJF % 69 UPLC A5 4B #Aw 8 FF 409 82 M E 77 ik,

KR AROEET R S RRMEE R A A0 T R ESMN

Establishment of UPLC Fingerprint of Hefu Zhiyang Decoction and Content Determination of 8
Components
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Interpretation of TCM Property Theory, the Second Affiliated Hospital of Guangzhou University of TCM,
Guangzhou 510006, China; 2. Dermatological Department, the Second Affiliated Hospital of Guangzhou
University of TCM, Guangzhou 510120, China; 3. Guangdong Provincial Key Laboratory of Clinical Research
on Traditional Chinese Medicine Syndrome, Guangzhou 510120, China)

ABSTRACT OBJECTIVE: To establish the fingerprint and conduct cluster analysis of Hefu zhiyang decoction (HFZYD), and
establish the method for content determination of 8 components, so as to provide reference for the quality control of HFZYD.
METHODS: UPLC method was adopted. The determination was performed on ACQUITY UPLC BEH Cis column with mobile
phase consisted of acetonitrile-0.1% glacial acetic acid solution (gradient elution) at the flow rate of 0.25 mL/min. The column
temperature maintained at 30 °C, and detection wavelength was 236 nm. The sample size was 5 pL. The fingerprint of 10 batches
of HFZYD was established with Similarity Evaluation System of TCM Chromatographic Fingerprints (2012 edition). Compared
with substance control, the common peaks were identified. The similarity evaluation was conducted. SPSS 21.0 software was used
to conduct cluster analysis of 10 batches of samples. The contents of 8 components such as gallic acid in 10 batches of samples
were determined by above UPLC. RESULTS: There were 34 common peaks in the UPLC fingerprint of 10 batches of HFZYD,
identified as peak 1 was gallic acid, peak 10 was ferulic acid, peak 13 was astilbin, peak 23 was paeonol, peak 28 was
dictamnine, peak 31 was obacunone, peak 32 was fraxinellone, and peak 34 was osthole. Its similarity with the control fingerprint
was 0.923-0.979. Among 10 batches of samples, S1, S2, S5, S6, S7, S8 and S10 were clustered into one category, and S3, S4
and S9 were clustered into one category. The average contents of above 8 components were 0.596-0.714, 0.262-0.321, 7.647-9.859,
0.113-0.644, 0.170-0.202, 0.854-1.281, 0.631-0.857, 3.243-3.548
mg/g, respectively. CONCLUSIONS: UPLC fingerprint and

the method for content determination of 8 components in
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HFZYD are established successfully.
KEYWORDS Hefu zhiyang decoction; UPLC; Fingerprint;

Content determination; Cluster analysis

FPEZG 2021 4E55 32 4555 1630



BRI R SR SRR DG TR 52 A B Ik
e, — H R A k2, 45 s Mot 25 U R i 28
GrORY, HET AR B AN R R B, 7 R R R
2y PG AE 2 AR ez iR ARG A TR T . R
T 24 B AT e 347 ) A6 SRR B S 1 A T T 2
P B S R E AR P A= Pl ) T R U
BEPE/IN AHAEAE AR B DR ) 5 | R T P25 v eg <5
[ RRET DRI, A B T 908 AR T X LA A2 I R 5
SR, R HR YT RN

W R 2ETEVRY TR BN TR B TR R A I
S AR AR R I PR S B 8 VR T L
Y5 —— Rk IR EE T, AR TR B IR AR
X AL YRR SR (B ey 3:3:2:3:3:2:3)7
DR 2GR 2y i 25 TR T B R PR A T4,
g € R NERS S R AR (S = (1 S0 s T2 DA a1
B, T A A AR, B DA R T — SO RO H
B2 T A rh SR AR A ME AL TP 2R SR T A A
b 5 W v 245 K S5 3R v i AR A 2 i, T 2 I
WA T Bz —C T, ARl
fR R €83 7 (UPLC) 7 AR 158 7 i 48 S0 ik
FEBEAT AR DA ARSI Hr , W] XS 45 A9 8 Fl-A &%
BeAr (BB 1R BT ERAR T BT I PR By | S | BT
FEITR B4R g PR 2R ) R AT & S 7, MOE M 5 0 1
AR EE TR LR35 7 HEA TPPAN , DA A Lo 4 o 41
2%,

1 ##E
1.1 FEUEE

ARG EZALE L FE ACQUITY %Y UPLC U %
BC A5 P PO TCHRE B2 . B ShERE RS A IRAR Ot AR
41 (PDA) Kl %% . Empower 3 8 (3 [/ Waters 23 A ) ,
BT125D M Hi K- (b 5t 28 2 R AL 8 RS A FR A
) ), Centrifuge 5418R %Y & 3 ¥3 Vi 2500 L (£ & Eppen-
dorf /A ¥ ) , Rotavapor R-100 BUJig ¥4 7% & X (Fi+ Buchi
7yl ), Milli-Q #Y 4 7K #L (35 B Millipore 28 w] ) ,
N-EVAP24 BRI A (3£ [E Organomation /A 7] ) 45
1.2 FEHmEIRAF

P T B (15 MB2707, 4 i =98 % ) I [
K 25 R W R A BR A w5 Bl B R ) R (At 5
LO3A9D55744, 4l & =98% ) . V& Hr Il 4 X Ba i (it 5
Y11010H99801, £l i =98% ) . FF Kz iy % Be b (4t &
L15D9D77791, 4 fE =98% ) . [ fif fif %+ B8 5 (it =
P12J11S118162, 4fi Jif =98% ) . & 1 MR % M8 & (4t &
Z11A8833620, 4l J&F =98% ) . £ [l X} 04 &% (4t 5
Z31A7S20284, #i iF =98% ) I IR T & XF IR 5 (3L 5
TOSMSB30733, 4li & =98% ) ¥4 [ _F i PR A Bl 4

HEZED; 202145 32 5 16 1

FIRAH O (g al) B EE (g al) ¥ A 18 E
Merck 23w s HApiaGRI 5 o0 73 46, K R 4tk o
PRACI R R IR AR BB YR
TR 3 ) 2R P R B gAML (541t 5 200605261
191003651, 2005001 , 2008001 , 200403611, 200501861 .
200800101, 200601, 200801, 191202721, YPBOFO0O1 .
191205271) W A A LL A Ik K2 s (3415 1820901
191001, 1871201, 2070601, 20200601, 2070501,
20190901) | J™" JH & F B2 25 B 1y A PR 2w (& 4L 5
181201,20010101,190901 , 190601 ,20040701, 1901001 .
2001001 ) \J" PHAFHELE= 24 3% A B 23 w) (5445 190501
20200401, 190617, 200501 , 200201, 200101-9, 190601)
AN g R R R 25 b7 (3 it 5 201806451
20200201, 190501, 20200501, 20200601-1, 200428,
20170501) , 28] 7R A48 P R BE R OC R 248 vh 2548 5 ,
Tk 8 EE R ) £ K W Cynanchum paniculatum (Bge.)
Kitag [ TH AR S ARZE 7 Hb b 28 10T, =&/ F
¥ ¥y E1 8% Dictamnus dasycarpus Turcz. /) T AR J (7
M AR TR  SE R IR Chidium monnieri(L.)
Cuss. [ T4 AR SE 7 b [0 YIPE 0 V280, A
G RHE YA 3L Smilax glabra Roxb. [ T AR ZE (7
Moo )7 V8) , X SR W) H 5 Rehmannia glutinosa Li-
bosch. AR HI N T8 O - Tl E ) , B RHEY) 2414
Angelica sinensis (Oliv.) Diels [ T1AR (7= 3. Hlv) , £
WY A A Punica granatum L3915 K7 (57 . 19
B TR )P0 s KR HAb Oy e BIRERLAL G, 45 10 SEFI
JoR LR R f (G55 S1~S10) , HELER 1.
&1 10#tFRKIEEAFRNAMAS
Tab 1 Combination of 10 batches of HFZYF
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Fig 1 UPLC superimposed fingerprints and control
fingerprint of 10 batches of HFZYF
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Note: 1. gallic acid; 10. ferulic acid; 13. astilbin; 23. paeonol; 28.

dictamnine; 31. obacunone; 32. fraxinellone; 34. osthole
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Fig 2 UPLC chromatogram of mixed control of 8
components as gallic acid
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Fig 3 Cluster analysis of 10 batches of HFZYF
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Note: Al. paeonol reference; A2. C. paniculatium sample; A3. nega-
tive sample without C. paniculatium; A4. mixed control of dictamnine,
obacunone and fraxinellone; A5. D. dasycarpus sample; A6. negative
sample without D. dasycarpus; AT. osthole control; A8. C. monnieri
sample; A9. negative sample without C. monnieri; Al0. astilbin reference;
All. S. glabra sample; Al2. negative sample without S. glabra;
A13. ferulic acid control; Al4. A. sinensis sample; A15. negative sample
without 4. sinensis; A16. gallic acid control; Al7. P. granatum sample;
A18. negative sample without P. granatum; A19. HFZYF sample (No.
S1); AZ20. solution blank control; 1. gallic acid; 10. ferulic acid; 13. as-
tilbin; 23. paeonol; 28. dictamnine; 31.obacunone; 32. fraxinellone;
34. osthole
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Fig 4 Chromatograms of specificity tests of 8 compo-

nents in HFZYF
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Tab 2 Linear relationships of 8 components as gallic
acid

g El=ygi R SRR, pg/mL
WETR §=35 344x=3 207 09998 1.25~40
Wi y=130 1466213 0.999 8 031~10
b3y y=62 730r—52 135 09999 11.25~360
FHE B y=31201x=7 045 0.999.0 047~15
HER =295 32956 167 0.9999 0.19~6
Him =8 047x—263 0.9997 0.09~3
] y=53 176x+1 271 09999 1.09~35
WIKTE y=26707x+13 224 0999 6 2580
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422 17U @G S PR RE RN E , S SR T AR . 4528,
P P B TR (BRI BT IO Y B
BE B . RO IR 4 IR R PR 2R U4 TR A9 RSD 23 51

China Pharmacy 2021 Vol. 32 No. 16

- 1985 -



1.03% .0.87% .0.32% .0.39% .1.07% .0.30% .0.90% il
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H—F.
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30 PR B R AR I G RS, AR A
ik A PR G DR P 22 PN 25 S5 VR R AR IR XU
FER Y BT ERART " RAE AT | A B B
R P BB PRSI Y S R R T AR
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Tab 3 Results of content determination of 8 compounds in 10 batches of HFZYF(x *s,n=3,mg/g)

5 k&TH L AT FHER I Uil Wi BRTE
sl 0.658+0.019 0317£0008 7998+0229 06440012 0.180£0.003 1200+0.023 064310014 3.536+0.04
52 065740024 03210008 78930205 06420010 0.175£0002 1249:+0.005 06480011 3.542+0.034
53 0.690£0031 0.265%0007 9.859+0.194 0.280+0.004 0.202+0.003 08870011 0857£0.026 32430021
s4 06230031 0.308£0.007 77880141 06250013 0.176%0.004 1203:+0.024 064720018 3.481£0.033
55 0.672£0.035 0.314£0004 7.803£0.089 0634£0.014 0.171£0.001 128140017 06480010 35130.024
56 061510027 0307£0010 769740142 06430012 0.179+0002 1166:+0.001 0.681£0.008 353940026
57 0.656£0019 03130010 779140094 06150011 0.181£0.003 119740012 0.631£0.009 3.548+0.024
58 071420013 0.262+0.005 764720212 064240023 0.180£0.002 1178:40.023 0.659£0012 351240039
59 0.596 %0039 03150010 98290273 0.113£0.003 0.197£0.002 08540011 08260021 324940052
S10 0,659+ 0.048 03180010 7.706£0.159 0636+0.010 0.170£0.002 124040013 0.664+0.013 352440022
RSD, % 537 715 1063 3457 578 13.03 1174 343
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