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BWE:BH &N RUR IR R Z 6 52048 E#(HPLO RS A # L S B F oMk ik &34 H CAPCELL PAK C 4
(250 mm x 4. 6 mm,5 wm) , AEHABA FE - KB ERBL) AR A 1.0 mL/ min, %0 9% K A 220 nm, E2 A4 30 C,#AHAE A 10 pul,
@it 2 & e SR AR PR A 40 (2012 BR) HE S 9 BAE S 69 HPLC & e ds sl B3, F 35 iA 5 A% R 8 HPLC & R el 2 24
e B RS RE S (CA) . ERA 5T (PCA) (BB D= FEH 3 57 (OPLS - DA) M O A E Ry R Z ER A5
FUB b AL HPLC & m 35 2B b 22 40 % 23 AN 0%, SF 3N P 6 AR A%, o R AN A wEE (% 5) A Z KR F 6) 7
FEROET) THEBOGELD) LEBHOE 13) FAZFTHRHOE23) OMBFERT LR 6 RSGEEIH A 0.267~0.639 mg/ g,
0.032~0.071 mg/ g.0.258~0. 507 mg/ g.0. 957~ 1. 732 mg / g.0. 053 ~0. 114 mg / g.0. 133~0.213 mg/ g(n=2) .CA &R 27,3 %
G EARA 1 E PCALERLE CALZRE—% . OPLS-DA £ R 27,6 N ARM AN P A S MNEASG TS TEREY
(VIP) KT 0.9. 418 #HiohFkfs . FaME SREH, TENFNRIBIER R N EF SRR FwEg TA5. A
FRERBE FAFTEHD TFH S5 AR WARGR LR AL AR R SR, AL o® BENREIFEKRE,
SCEEIA  TUR R U B AU AR &k B i B R BN
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Abstract: Objective
analysis method for the quality evaluation of Fengshi Zhitong Pills. Methods

To establish a high — performance liquid chromatography (HPLC) fingerprint combined with a chemometric
The chromatographic column was CAPCELL PAK
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C,s column (250 mm X 4.6 mm,5 pm),the mobile phase was methanol — water (gradient elution),the flow rate was 1.0 mL / min,
the detection wavelength was 220 nm,the column temperature was 30 °C,and the injection volume was 10 pL. The HPLC overlay
fingerprints of nine batches of samples were established by the Chinese Medicine Chromatographic Fingerprint Similarity Evaluation
System (2012 Version) , and common peaks were identified. The content of common peaks was simultaneously determined by the
HPLC method, and the quality of the nine baiches of samples was evaluated by combining cluster analysis (CA) , principal
component analysis (PCA) , and orthogonal partial least squares discriminant analysis (OPLS - DA) methods. Results Twenty —
three common peaks were identified in the HPLC fingerprints of Fengshi Zhitong Pills, and six common peaks were identified,
namely agarotetrol (peak 5) , myristargenol (peak 6),chebulagic acid (peak 7), eugenol (peak 11),kaempferol (peak 13),and
dehydrodiisoeugenol (peak 23). The contents of the above six components in the nine batches of samples were each in the ranges
of 0.267 - 0.639 mg / g,0.032 — 0.071 mg / g,0.258 - 0.507 mg / g,0.957 - 1.732 mg / g,0.053 - 0.114 mg / g,0.133 -
0.213 mg / g (n = 2),respectively. The CA results showed that the samples from the three companies were clustered into one
category each. The PCA results were consistent with the CA results. The OPLS — DA results showed that among the six identified
common peaks,five common peaks had variable importance projections (VIP) higher than 0.9. Conclusion The established method is
scientific, highly specialized, and accurate, which can objectively evaluate the quality of Fengshi Zhitong Pills. It is recommended that

manufacturers include the five indicator components of agarotetrol, eugenol, myristargenol, dehydrodiisoeugenol, and chebulagic acid in

the internal quality control standard of Fengshi Zhitong Pills,and establish a comprehensive and stable quality standard system.

Key words: Fengshi Zhitong Pills; HPLC; fingerprints ; chemometrics ; quality evaluation

318 24 X L9/ AU R T (5 4%) PR 048 25
B RIS )G U GRS A 29 Bk
AR, EAT T I SR T, FH IR YT ZEME T XU
PESEAT RN X LA ALERA TR b v AR R
LN [ T AE R 24 bR < 824 2 ) (WS, — BC - 0280 -
95) 20 AL PR AR RN B RS AR 30 H |, i = A5 800 2
T T EARIE 2 T I B E A R T2
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L 7 AN ) A 7 il R = o 10 o 6 22 5, W R T
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TR (633 (HPLC) 1k 2 57 1 XU L AL A0 4R F 45 8 &
T [l T A 6 RS AR A B i, IR 9 HERE A
ARSI B A T A2 E it 22 AT, o 5o 38 KU L9 i
FrinfE bR S HGE T .
1 5%
1.1 {238

Waters Arc % HPLC 1Y ( 35 [E Waters 2\ &) ) , il &
2998 PDA Detecter 1 — 1 4[4 51 K I #§ (PDA) ; KM —
500VDV - 2 RUE A T vk as (R LT A AU A PR A F
IhEH 500 W, H5% 4 40 kHz) ; JAS003 B H 1T (i
Tk T RRA ARG FRA R RS 1. 0 mg) ; AUW220D
AU F IR HASShimadzu /A ] KN 0. 1 mg).
1.2 X%

LA DU BEXT R & (165 CYR - €0044241001, 7
N 98.0%) , A 5L K JIE 2 6 B (45 CYR -

R0035241001, & &4 98. 0%) , 1] 2 %t B8 i (FIL5 Ky
CYR - H00962100901, 7 £~ 98. 0%) , T ¥ B XJ it i
(#1t5 4 CYR - D0036220901, & 4 98. 1%) , L1 25 1
X HR L (5 CYR - S0120200601, %554 98. 5% ) , 2
A5 TEE RS S8 CYR - Q0030210512 & i
198, 5%) , ¥ A DU )1 ZE 25 0 A R A BR A R L
R ZG K1 (L5 121222 - 202104) , 7§ 21 46 % I8 265 41
(L5 4 121009 - 201704) , T & X B8 25 44 (it 5 N
121039 - 201906) , i F XJ [ 25 1 (Hit 45 S 121015 -
202406) , A X BEZG5HF (L5 R 120926 - 202109) ,
WA e £t 24 R AT B 5 R BSR4l K Oy
afi7K s K 1 IR L (B ISR AR m R 25 A PR A | L it
543 51 2k 20220201, 20220203, 20230806, 4 5 A S1 -
S35 P A AR 240l AT BR DTN |, 3543 31 R 22448001,
22448002,22661003, 45 A S4 — S6; PU il 2 AR 24|,
#5439 230521,230726,231016, 4i 5 S7 - S9) .
2 FEEH%R
2.1 @iEEH

3% 4 : CAPCELL PAK C g (250 mm x 4. 6 mm,
5 wm) ;LA HEE(A) — K (B), B EEEME (0 ~ 10 min
B} 24%A — 37%A, 10 ~ 15 min {f 37%A — 46%A , 15 ~
25 min B} 46%A , 25 ~ 70 min 5} 46%A — 72%A, 70 ~
85 min I} 72%A — 90%A ) ; i : 1. 0 mL / min; FE 7R .
30 °Cs Rl 2220 nm; FEFE:: 10 [TH S
2.2 A&

TR A% BRI L BT B DU IR AR IR R I
R T & L ASEY R S TR AT R
FRAE B [F— 25t il jsd b b o o e v B
Ioh 34.40,17. 44,41. 72,428. 80,40. 20, 19. 74 wg/ mL
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FIVET, $E27,0. 45 pm GFLIE L U8, BIAS o B ¥ i b
Tfe &1

HE W ORGSR ALY R (3 3 50 )2. 5 ¢,
FERPRAE , B 200 mL 2 IZEHIE T RS %A 709% H i
25 mL, R it A AR B (D58 500 W, A% 40 kHz)
30 min, fFFIARA H 2 2 155 FIRFRE R, H 70% H
PN AR U ) B, BT, i U BRERUEV L 0. 45 pum T
FLUBRSEAT I8 , B4

X BRI MU < 43 T LA R TR AT
TR 45 0.5 ¢ LPGLLAEXT IR 2541 0. 1 o, KR E , B
AR ELFEHEIEI RS A 70% HBE 25 mlL, 25 2E , FR
SE R AR B (TR 500 W, A5 4 40 kHz)30 min,
U A E R =, 70% WD R 08K 1Y i, B 4T
i, e, U EIE WL 0. 45 wm BFLE R Uk, B sk g
W, A,
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F2 2. 230N J7 il A B S AR, 4 2. 1T g SR
THEELEMAEIAE 6 U, LA 11 S0 CT A1y ) 2 g 1)
BRC 23 AN TREAE WA AF XS (% B s [va) AR AEL X6 0 T R 198 AR X A o
i 2% (RSD) . 45 73 % H 0. 13% ~ 0. 22% (n = 6) Fll
1.12% ~ 1. 47%(n = 6) , KWL ASHE B B R AT .

R A - IBOXUIR LE IR AURE b (45 Ry STl
F2 2. 2300 F Jy il 5 B A, A T E IR UE 0,2,
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W ENCE 24 h R EME R IT .
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K HBEEERL .
2.3.2 XTEALEEE TS HVE TR

B9 HE KU Lk AURE il (G5 Ry S1 - S9) & i, %
2. 250N I VA A S T 2. 1 T gk SRRk
FEMNE , F HPLC &5 A 24 (3% 45 S0 RIS A ADLRE DEf
RS2 (2012 j0) , LA STHE S 2 BRIEE , 15 i 8] 2 oy
0. 4 min, 2R 07 E50L AT 2 U VT L , 3RA5 9 HLAE o
) HPLC & finds s B3 o 1 UL I 1, 7] UL, 3 o £ B8 B
()8 By A WA 234, b 11 50 CT A ) P R
U RS P R 1R i (B 3 v ) % P BT ) A
Z JRUE (S) o 9 L FE i i AR ABLEE 43 14 0. 973, 0. 972,
0.973,0.973,0.991,0.991,0.992,0.988,0. 987, ¥ K
T0. 97, FRWIARIME A =4 5 i) T2 — Bk R 4f.
2.3.3 FEHMEBRIE

X B s s PR s 5 TR A 6 BRI TR (8 2) Fe X, 45
N 6 A BLAY, A i R DA DU B (e 5) IR s KB &R
(W 6) FTFRR (MW7) . T A& (W 11) (L2 (1 13) |

AlAU
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13. b &R 23 XE&A=FTHH
B2 REMRBBARSNRECIEE
5. Agarotetrol 6. Myristargenol 7. Chebulagic acid 11. Eugenol

13. Kaempferol ~ 23. Dehydrodiisoeugenol

Fig.2 HPLC chromatogram of the mixed reference solution
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Fig. 1 HPLC overlay fingerprints of nine batches of Fengshi Zhitong Pills and the reference fingerprint
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A 5T A (0§ 23), 4 8 R 435 R 14. 677,
15.547,16. 323,36. 492,39. 660, 77. 998 min. 7F 45 5
H DL S0 T A Iy Y O B RS TE] A P 04 T AR R R, L

PEPE 11 S IEAE NSRRI
2.4 ZI/WRESEENE
2,41 FEFEE

L Ja PR G R R 2. 2 T RS X IR
PR IR X IR 25 M T WA o, 5 2. 1T i A
PEFERENNE L 10 s (i K] 45 R A TR 20 73 5 AR AR %
W) S L Al o 1. 5, I i i 3 R 7R S IR G
X HEE it TR0 0T R 2 b R ] R B ] Ak X7 4 7
@Rk I, RUITE LR IR RAF TR LIE 3.

2N S AR 5 3 o A X IR T L RS R
T PR R AR B TR M RE 4 X T R, B AL 4R
2. LIRS SRR , LIXT RSl B 2 (X ug / mL)

St A bR TR (Y) R PR AR bR AT AR M Il L 25 5 I
P, RIS LA HEAS B 0o VA 3 T PN 5 06 v ARk
KRR

K 2 BER G RS A W 2. 2 00 R TRAA R IR T R WO
L2 VIR R A R S AR I A 6 UK, T SR U I
RS LR 1, R R % R AT

T R PG < B I] — AL XU 1B ALRE i (454 S1)
T 2. 2300 i R 430 T TR
H2,4,6,10,16,24 hif4 2. 1100 R (35 2 A4 dE R 2
ORI T 25 S L% 1, FR WAL R A W & TR 24
R R AT .

82 M« B] — e XU LB AURE S (G5 ST1)
A, AT 6 0, 2. 2 0T Jy vk o A R R A U,
2. 1300 gk SRR S 0 e T AR, IR
SRR, RINEEE R

A/ AU Al AU A/ AU
0.8 1.2] 1.0
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5 3 0.6 5
0.4 0.6 1 0.5
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-] 7 16 18161 d
orp se ], IS LU X GO O YRS Wl v Y B 5= R, o]
0 | S ol
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A B C
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g 0.2 11
0.3 0.4 1.0
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: 04 ) - “’\ R ’)‘\ o 0 o I I
0.1 ¢/ min [(5 S \v" — - ; t/min _ 0.2 ¢/ min ¢/ min
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
D E F G

AL RS R

5. Agarotetrol

A. Mixed reference solution

B. Bk e lE ik

B. Test solution

6. Myristargenol

C

5. AWEE 6. WNEERIEE 7.9FF8 11 TAH 13. LE®H 23. FE&=—FTHH
C -G MBAEMEZR(HSMNAREF RNIZE FTF . HLE. . TH)

B3 TEMHRESIHRERIEE

7. Chebulagic acid

1

1. Eugenol  13. Kaempferol ~23. Dehydrodiisoeugenol

G. Reference medicinal material solution (Aquilariae Lignum Resinatum,Myristicae Semen,

Chebulae Fructus,Croci Stigma,and Caryophylli Flos,respectively)

Fig.3 HPLC chromatograms of the specificity test

FERFZERER

Tab.1 Results of the methodology investigation

*1

i . CAEA: | fesn(%,niﬁ) FAMEIR(n=6)  AHERER(%,n=9)

(ng/mL)  HEEXE HBEWHAE 4F(mg/g) RSD(%) FHekd RSD
WA v B Y=42250X+121724 0.9995 3.44~272.50  0.13 0.93 0. 632 0.87 98. 12 1.04
MaEAME V=473456X-945932 0.9990 4.36~209.28  0.24 112 0. 059 0. 69 99. 34 0.92
T B Y=27997X+223896 0.9992 1.04~250.32  0.16 0.71 0.452 1.03 102. 11 0.87
T 4B Y=51815X-239649 0.9994 5.36~428.80  0.19 0.85 1.611 0.98 97. 40 0.72
SIS Y=41436X+475056 0.9992 3.35~241.20  0.24 1.41 0.083 1.61 98. 64 112
FAZFTH Y=619894X-995003 0.9997 3.29~236.88  0.17 0.97 0.173 1.04 99.73 1.20
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TR [T AT « HBC ] 4t IR LR AU A (20524 ST)
by (il 3501 ) 1. 25 g, AEFRE , AT 90y, BA R
SEHETE I AR5, 10, 15 mL R A3 X6 Bl v (9
A DURE N EARNER TR T A I R A
T A By A R 500 0 34. 40, 17. 44,41, 72,
428.80,40.20, 19. 74 wg/ mL) , I H §E & 25 mL, #%
2. 250N Iy ik i SRR R, 4 2. 1 R (B3 AR PRt
FEDIE , ISR I B, R [ OR AR L 1, R
TrEHERRE A
2,42 HELEMX

3 531 B O HHEXRE 118 HURE it (445 ST - S9) 4y
(i 350i)2. 5 g AFEFRE AT 200, #% 2. 250 F U5k
il A A B VA, 45 2. 1 I (3 SR A HERE I E 3D SR
W RR, FFF MR IR S AR LR 2,

F2 IHRRIEEHI AT RENELER (mg/ g,n=2)
Tab.2 Results of the content determination of six components in

nine batches of Fengshi Zhitong Pills (mg / g,n = 2)

By RAEwE NEZEARE TTR TAR LEH LA-FTED

SI 0.639 0.059 0.491 1.601 0.079 0.169
2 0.595 0.071 0.482 1.654 0.078 0.171
S3 0.604 0.067 0.507 1.732  0.084 0. 162
S4 0.413 0.053 0.397 1.567 0.102 0.213
S5 0.422 0. 046 0.389 1.551 0.097 0.204
S6 - 0.437 0.049 0.402 1.447 0.114 0.191
ST 0.267 0.033 0.258 0.957 0.061 0.139
S8 0.288 0.032 0.267 1.013 0.053 0.143
S9 - 0.301 0.041 0.274 1.002 0.059 0.133

2.5 WEHEZSH

BEDH(CA): B R2PHFTHIMELERESF A
SPSS 22. 0 GE T 244K, LA 6 Bl 43 1) F i A AR o, LARR
S I S R R EAT CACBE SR Y 2R AR Ry S B, 3 R A
L OFE 45 A RS, ST - SRR (RS ik R B R 2y
WA BRZ F) B R 12,94 — S6 L b (PR R 25 1 A PR
TALA D) TN 135,87 - SORES (Vi B # 25 ) &
R TEULE 4,

0 5 10 15 20 25
oy L . L . |

S9

ST
S1H
S2

S3

sS4

S5

S6
E4 IHtREIEEARESTHOAKE
Fig.4 Cluster analysis dendrogram of nine batches of Fengshi
Zhitong Pills
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F 550 B (PCA) 2K FH SIMICA 14, 1 544-%F 9 4t
DN 1k 98 AL R 6 A H8 B Pk B o3 & i 24T PCA |, 45 5L A
4 FE ST BT TR 5300 96. 6% ,87. 2% ,99. 7%,
93. 5% , ¥Rt 85%  H T PCA A0 - RE M il B8 Jy 325,
B ST - S3FEAN R MRS 1 25,94 - So S SR ES 11 2%,
S7 - SOFEMEB MM, 5 CA LR IE S,

t[2]

3
2 s
1 55&()'54
0 ”‘?
-1 i 51".2gs
-2
-4 t[1]
-8 -6 -4 -2 0 2 4 6
RX[1]=0.759 RX[2]=0.208 Ellipse: Hotellina's 7% (95%)

BE5 I#tRBIEEAENAFIETE
Fig.5 PCA score plot of nine batches of Fengshi Zhitong Pills

1E A i fe /N Z3f 4 51 43 BT (OPLS — DA) : L) 9 it
AR 1E 98 FU HPLC 45 20 1 1% 19 23 A4~ A e e [ #H Ry A2
i, >R HI SIMICA 14. 134447 OPLS - DA Z5 R R,
R?X = 0.796,R*Y = 0. 587, # i (Q*) KL & 1
ULIE 6., OPLS — DA #5780 Jf 6 56 25 S 7 | Bl AL & 46
FEAR G AL G0 B (R?) 5 P Bl B 48 v B30 A 186 T oz
H TR, Q> < 0, TESEAR A A 4005 B K T e PR 38 R
LSS 151 B2 2 S e i S £ = 3 ) U N i
A FRE S B 5 CA 25 BB LR 7 16 23
A 0 rp O R AR AR TR (VIP) > 0. 9119 154>
WA, e DT HR B A HE A AR YR Ay W 3 0 22 I 20 I 11
(T W) W19 021 W8 g1 E23(LEAZFT
) g9 I 14 152 & 6( A EEARIER) W& S(TLEF
PURE) W7 (IR ) , W] 25 REoRax 26 22 S ik e L A 1
SRR bR R ) RGRE 1E AL B R TR LA 8.

0.8 o )
e orR
.61 | ,=- ————————— l "] 02
0.4 g g
0.21 e
,,,,, u
O—w =~ I
-0.21 = [
-0.4 ‘ ; \ ‘ , ‘
-0.2 0 0.2 0.4 0.6 0.8 1.0

E6 IEX{mE/NTFEF R E R E
Fig. 6 Permutation test plot of the OPLS — DA model
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