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Abstract Objective: To establish an HPLC characteristic chromatogram of Xifeng Huoluo capsules, and to
determine the contents of gastrodin, amygdalin, strychnine, hydroxysafflower yellow A, brucine, paeoniflorin,

ferulic acid, salvianolic acid B, cryptotanshinone, tanshinone | , and tanshinone I A. Methods: Exiraction of
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75% methanol was analyzed by a Venusil MP C; chromatographic column (250 mm X 4.6 mm, 5 wm) using
0. 1% phosphoric acid (A)
1.0 mL - min~".

chromatograms of 10 batches of Xifeng Huoluo capsules were evaluated by similarity evaluation, and the eleven i-

— acetonitrile (B) as the mobile phase with gradient elution at a flow rate of

The column temperature was 30 °C. The detection wavelengths were variable. The characteristic

dentified index components were quantitatively determined. Results: There were thirty — one common peaks in the
characteristic chromatograms of eleven batches of samples and the similarities were all above 0. 99. The common
peaks could ascribed to twelve medicinal materials, and eleven of them were identified. Eleven components
showed good linearity within their respective ranges (r=0.999 4), and the average recoveries were 99. 3% —
103. 0% with RSDs of 1. 5%-2.4%. Conclusion: The established method has high sensitivity and strong speci-
ficity. The HPLC characteristic chromatogram combined with multi — component quantitative determination can
fully reflect its inherent quality and can be used for the quality control of Xifeng Huoluo Capsules.

Keywords: Xifeng Huoluo capsules; high performance liquid chromatography ; characteristic chromatogram ; simi-

larity analysis; chemical constituents
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Fig.1 Overlay HPLC characteristic chromatograms of 10 batches of Xifeng Huoluo capsules
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Fig.2 Overlay HPLC control characteristic chromatogram of 10 batches of Xifeng Huoluo capsules

2.2 HRUOr S EIE

2.2.1 gk [W“2. 11750,

2.2.2 XHEAERAE R [FO2. 1275,

2.2.3 1 lﬁinn%ﬁ?ﬁ%ﬁ% Iﬁ]“Z. 1. 3”

2.2.4 ZMEXRRFEH EYKI?J%U#E’J& ERSNE

W42, 117 U gl S5 A r il o DA g T AR
(Y) Xof X B R B (X)) T%%ﬁlﬁlﬂ (CEENEY
LWL,

2.2.5 EEmEIRAE K E 5 Hkal 5 s, %
“2.1 17 IR 3 #FEEU“JE 6 K, B
10 L, RIRR S H LT RO ia R

A\EB%&?M\@iﬁﬁ\BT@%@&\ﬂﬁﬁ 2 B SIS

P2 1 FHE0A W) RSD 4350 2. 7% |
0.88% .2.6% .2.6% .2.5% .2.4% .2.8% .2.7% .
2.9% 2.9% 2.5% ,RSD ¥ <3. 0% , 32 WY 3845 5%
FERIT

2.2.6 faatiAns  BURl— I, 43 T 0.2 .4,
8 .12 124 h Fi£“2. 1. 17 3 F {83 4 4F gk A1 =2 , il
BRIRR ERCH T AR HAREA S
BT AT BTELR R R B BRSTSE S
I FEZ00 A WA RSD 43500 1.2% (1. 6%
1.6% . 1.2% . 1.6% .2.0% .1.6% .1.2% . 1.6% .
2.4% K 1.6% ,RSD ¥ <3.0% , 2 W {itiat i v W e
24 h NEE M R AT

RO R



Chin J Pharm Anal 2024, %4 (6) @

B -:!:-
- 042 . HY oW REE
26
200 1
150 -
>
£
=
£ 100
E
il
no
50
29 3
4 1516 18 2 » 28 1
ol —a A A L_L
0 10 20 30 40 50 60 70 80 9 100
t/ min

e

11, 545 { 4 (amygdalin)
23. P ZR IR ( ferulic acid)
31. F}Z R I A (tanshinone 11 A)

B3 BREKKEREXEMA HPLC &ifE

4. K2 (gastrodin)
cine)  20. A2 ( paeoniflorin )

(tanshinone T)

15. )7 (strychnine )
26. £} fig B ( salvianolic acid B)

16. FRRLLT AL (4 2 A (hydroxysafflower yellow A) 18, HhEk 78 ( bru-

28. [ FF 20 ( cryptotanshinone)  29. F+Z i [

Fig.3 HPLC chromatogram of mixed reference substance for Xifeng Huoluo capsules
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Fig.4 HPLC chromatograms of various medicinal herbs
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x1 FRSKMEXER

Tab.1 Linear relationship of each component

L %ix [al9 5 % LR
( component) (regression equation ) ' (linear range) /(g + mL~1)
KIFRE (gastrodin) Y=1.234 x10*X —424.7 0.999 9 0.372 ~18.6
A1 (amygdalin) Y=3.574 x10°X -844.7 0.999 8 0.501 ~25.0
=+ 15 (strychnine ) Y=1.217 x10*X -736.0 0.999 9 0.438 ~21.9
FRILLT I (62 A (hydroxysafflower yellow A) Y =6. 844 x 10X — 1. 949 x 10° 0.999 4 0.491 ~24.5
8L T ( brucine ) Y=2.302 x 104X - 1. 622 x 10° 0.999 9 0.253 ~12.6
A5253F ( paeoniflorin) Y =6.497 x 10X — 4. 043 x 10° 0.999 6 1.216 ~60. 8
Bl BRI (ferulic acid) Y =3.581 x10*X —554.2 0.999 9 0.078 4 ~3.92
FHBEZ B (salvianolic acid B) Y=8.350 x 103X -3. 986 x 10° 0.999 9 2.04 ~102.0
W& F+: i ( cryptotanshinone ) Y =5.879 x10*X -726. 5 0.999 9 0.092 8 ~4. 64
F+2:0 1 (tanshinone 1) Y=1.580 x10°X -178.2 0.999 9 0.038 4 ~1.92
F+2:0 1 A(tanshinone [[ A) Y=5.673 x10*X -378.4 0.999 9 0.081 6 ~4. 08

1.7% 2.0% 2.0% 1.7% ,RSD <3.0% , %W J7 i
4 Tl R AT

2.2.9 FEWE BUR 3 ALEER, 2. 1.3 IR
D5 il A AR A, Fe AR 2. 11 IR s A

05 W TR AR, SR AR i T 58 R R L A
TMT ORI O R A ST T2 BT
MR IR B SIS PSSR A 15
AR ILE 2.

K2 BHOASENELR(n=3)

Tab.2 Results of content determination of various constituents

WAy Srit(content) /(pg - g™ ")
(component) 20221215 20230105 20230115
R Z (gastrodin) 771.9 778.3 768.3
A4 (amygdalin) 969. 0 973.7 986. 2
1187 (strychnine ) 749.9 755.2 736. 1
FRILATAE# (62 A (hydroxysafflower yellow A) 1061.4 1078.2 1043.6
4% T ( brucine) 455.2 458.0 444. 8
%521F ( paeoniflorin ) 739.7 755.9 719.0
B R 1R (ferulic acid) 146.2 149.5 143.5
FHE R B( salvianolic acid B) 4629.4 4 660. 6 4549.9
[P+ ( cryptotanshinone ) 67. 4 67. 4 66.5
FF&0 T (tanshinone 1) 3.3 3.3 3.2
F+Z:0 1 A(tanshinone T A) 88. 1 89. 1 86.5

3 itig
3.1 HRIBUARI R

ARSI AN R B 79 ( T /K I E (75 % HH
7K 50% WEIK ) XiF 4% B o7 € 35 04 1) 52 i), e BTG 7K
PR S DAy SR BB AT I, % 8 0 €0 35 WA DA TR 35 0, (LR
TEVEECR 3D SRR K 2% 5 50% W /K B WA Ry

TR I, FAE RO B 2 (BRSO, A
HTF B3 BRS i 5 B, WO RE 75 % H R K Ol B L
o
3.2 KRIReE

B MR B, A B — R 7R 0 A 2%
JoRUEEXoF LR MRV, B — I Tk il A2 [R] I 4, i

RO R



. 944 .

R

F  Chin J Pharm Anal 2024, 44 (6) @

XS A bRt o R T 4 I 45 (210 ~400 nm) ,
KIMKRKE ESCH LT RO EBR A,
DR T ATZ5H7E 220 nm g FTBLRRAE 320 nm ib |
FIEARR B 2SS B S 1 FHSE 1A 15 270
nm A W IS AT, 45 R AT €5 35 06 195 10 B T i
e P2 I AR
3.3 SRR RS ek

TR BT 40 T AELXUI 48 e 2 P R 2400 5, B
ZHLTAE AT SRR P B 2 RUR A B R AT R I
TERALTZIR P2 b PF 2 0 26 B P R S
AT TS K15 25 BAE T 00 4 i 6 R, PSRk R
A0 ML RS LA PO 4 AL 55 25 AR
FHBARRZE BAT D B ER P AR Ak 4 4R o 5
LRGP M BRI A O R A N B
HRORSY AP AL 2 AR TR I B S5 1 T
RO T s WA R A AR LA I 1 O
DR R SR IR AT
ARAAT R R 55 e R i e 1L 634 A 7R o g R
UM, AT AR R R R A A R KRR R KRR
RAER B3, HA DU KSR | B R
MR VR S VE T X R i e ih i SO I RS A
e AR 5 BT BRR VR A 2400 1 250 A 5%
Y, 5 2GRN s ) AR TP B AR TR T
A 3 BV T, BRI A SO 1 R S L 2
E PR AR ] K, H TR T 00 5 L T HA 5
P T AT RS o T AR R 2 1 22 b
218 2020 AR ( A A B0 [ 25 ) KA 56 STk,
ARG 16 BUHE X £4% I 3 v EL AT 25 B A A 1R 3
IIRRE A BT RO EER AL
BT AT TR SRR B RIS S
I S0 A FE 845

S 30k

[ 1] ¥k, R4, KER, & ARBEENERZRALSENS %
R [T 3 b 2 f b i 1 b [0 ] P2y 57, 2023,
34(5): 565
JIANG JJ, WU L, ZHU YF, et al. Comparison of characteristic
chromatogram and the contents of multiple indicator components of
Morus alba decoction powder and decoction at different decoction
time[ J]. China Pharm, 2023, 34(5) . 565

(2] skifEld, Sse, WAl . T8 80RE 0 5 7 O I 2 B Bt
OIBTRITTE R B A [T ] 25PN IEgT, 2023, 46(3) :
592
ZHANG HP, JIN JW, WU J. Quality evaluation research of Fu-

HWEHR L

[4]

(8]

[9]

[10]

[11]

fang Shangtong capsules based on UPLC fingerprint combined with
QC compound recognition [ J]. Drug Eval Res, 2023, 46 (3):
592

AR, SURENS, dd, &5 . SO0 URL AR LU A
2EREGRG B 2 1Ay Fr e (1], E 25, 2022, 33
(21): 2627

LI HF, KONG XP, MENG S, et al. Establishment of fingerprint,
chemical pattern recognition and multi — component content deter-
mination of Compound huigin granules[ J]. China Pharm, 2022,
33(21) . 2627

WMEE, RRE, B4, % ZEE R HPLC 58S BT
FI 6 TR IIIIET]. PR AeE, 2022, 37(5) : 531
HUANG YP, WU DZ, WANG S, et al. Study on the fingerprint
of Fufang Huangqin tablets by HPLC and determination of six com-
ponents[ J]. West China J Pharm Sci, 2022, 37(5) ; 531

M E, L5, X ER, 5. LM77 7O B R &
HPLC $5E P RFFE[ ). P Bt 24,2023, 25 (6) : 1311
TIAN GY, WU HJ, LIU YQ, et al. HPLC specific chromatograms
of benchmark substances of the famous classical formula Kaixin
powder[ J]. Mod Chin Med, 2023, 25 (6): 1311

XIRER, B, B, . BRUE%RER R T LML
[J]. Fp2ly, 2023, 45(6) : 1964

LIU LJ, XIA JC, ZHOU HL, et al. Optimization of alcohol extrac-
tion process for Xifeng Huoluo capsules J]. Chin Tradit Pat Med,
2023, 45(6) : 1964

KPP, B FESRE LR TR (T ], BRI,
2014, 4(7) : 126

SONG KK, ZHAI L. The search of Danshen water — soluble com-
positionses makes progress[ J]. J Front Med, 2014, 4(7) ; 126
EW, B, i, 5. SR 2 PLE T B R
RIBTFEHERELT]. Fp 05T, 2018, 40(1) : 48

WANG H, YANG N, TAN ], et al. Research progress on salvia
miltiorrhiza bge of the chemical constituents and their pharmacolog-
ical effects[ J]. Spec Wild Econ Anim Plant Res, 2018, 40(1) .
48

RS, X, 2N, 55 . LLAEAb AN P 2 BT PE T E ik
[J]. WP B2y R 22440, 2021, 44(1) : 102

LI XR, LIU J, PENG C, et al. Phytochemistry and pharmacology
of Carthamus tinctorius[ J]. J Chengdu Univ Traditl Chin Med,
2021, 44(1): 102

W, B, TLRE, 55 T aAb b s S 2 B AR
FERHERELT]. thARhBE 24T, 2023, 41 (10) : 119

YANG Y, HUANG XL, JIANG ZM, et al. New research progress
for chemical compositions and pharmacological effect of Honghua
(Carthami Flos) [ J]. Chin Arch Tradit Chin Med, 2023, 41
(10) ; 119

VIR, 250, £, 5. SUCmwte k)] gy,
2015, 46(17) ;2649

XU XH, LI'T, WANG YT, et al. Research progress in Persicae
Semen[ J]. Chin Tradit Herb Drugs, 2015, 46(17) :2649



JPA

[12]

[13]

[14]

[15]

[16]

LYy WmES

Chin J Pharm Anal 2024, 44(6)

. 945 -

SR HE . EAT HRATAE ST S MR R
e T EEZY R, 2012

WU JX. Study on Chemical and Efficacy Differences Between Ra-
dixPaeoniae Alba and Radix Paeoniae Rubra[ D]. Guangzhou:

Dl. "

Guangzhou University of Chinese Medicine, 2012

WA, Ridefr, JT4 . RIRARUR 2B 5
I PRI e [ T]. BRI R WS, 2020, 12(21) « 133
XU TS, LU LC, HUANG ZD. Progress in pharmacological action
analysis and clinical application of active components of gastrodia
elata[ J]. Clin J Chin Med, 2020, 12(21); 133

AL, RESCHE, EREER . kTR A oy A0 25 BELAE ATBTE
FLHERE[T]. 252015%, 2014, 33(10) : 603

XIE BX, TANG WZ, WANG X]J. Research progress on chemical
constituents and pharmacological effects of Strychni Semen[J]. J
Pharm Res, 2014, 33(10) : 603

PRIEUEE, Th, VRBRDE, 4. SO TG B A L
FAATFEIERET]. BRI SR, 2023, 38(3) : 725
CHEN SY, MA N, XU YY, et al. Research progress on target or-
gan toxicity and attenuation and synergistic mechanism of Strychni
Semen[ J]. Drugs Clin, 2023, 38(3): 725

SRHR, T3R5, EFHT . AR HPLC 45 8 I&l 1 7 )%
13 e [J]. Halizh, 2023, 45(10) : 3205

ZHANG YX, JIANG MF, WANG DD. Establishment of HPLC

fingerprints and determination of thirteen constituents for Jingyin

[17]

[18]

[19]

[20]

granules[ J|. Chin Tradit Pat Med, 2023, 45(10) ; 3205
Baath, SRR, W, S RS RRIBOL S B IE MR
WEERITEATET]. 23 i e, 2023, 43(8) « 1321
WEI JX, GUO XH, GAO Z, et al. Study on the assay and charac-
teristic chromatogram of Jinghua Weikang gelatin capsules [ J].
Chin J Pharm Anal, 2023, 43(8) : 1321
T2, ROk, Eik. BT R HPLC FRE RS & 9 i
SRS EINELT]. i A, 2023, 43(7) : 1172
CAO SX, SONG YZ, WANG J. HPLC charateristic chromato-
grams and determination of nine constituents of Shenshuaining tab-
lets[ J]. Chin J Pharm Anal, 2023, 43(7) . 1172
ek, M, BN, %. ET Gl - MPGELE Box -
Behnken I 17 [ 1: 248 RO ARXIG 28 IR S 20 ( 0] B
P EERZ, 2023, 34 (5): 1108
LIU LJ, QU BQ, XIA JC, et al. Optimization of water extraction
process of Xifeng Huoluo capsules based on G1 - en — tropy meth-
od and Box — Behnken response surface design with multiple indi-
cators[ J]. Lishizhen Med Mater Med Res, 2023, 34(5): 1108
X2, Hles, A, 4. RN HPLC FROEEE X 2 o
THEMENF ], Yatieil, 2021, 41 (5): 779
LIU X, XIAO T, QU SY, et al. Study on HPLC characteristic
chromatogram and multi — component determination of Keqing cap-
sules[ J]. Chin J Pharm Anal, 2021, 41 (5): 779

(ARCF 2023 4E 11 A 1 HYF])

RO R



