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Abstract: Objective To evaluate quality of Yaoxitong Capsules by multi-index component determination combined with chemometrics.
Methods The quantitative analysis of oxypeucedanin hydrate, byakangelicin, bergapten, imperatorin, and isoimperatorin in Yaoxitong
Capsules was carried out by HPLC method, and the quality of Yaoxitong Capsules was evaluated by cluster analysis, principal
component analysis, and partial least squares method. Results Yaoxitong Capsules were classified into 3 categories, and there were
no significant differences among samples from different batches within the same manufacturer, whereas variability was noted among
different manufacturers. The cumulative variance contribution of the three principal components reached 96.935%, and the quality
difference markers were identified as oxypeucedanin hydrate, bergapten, imperatorin. Conclusion The method is simple and reliable,
and can evaluate the quality of Yaoxitong Capsules.
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(P o LA T 78 Sk 32 B4 70 S A ot
ORI L AT, = B AN BIR 14
Fris- L2z R IR AT (CADL FE sy
I3HT (PCAD . fdie /N 3Rt S Ab 2 AR R
X2 Hbr i & ERER TR A [F
YEFIArSS, NI RIS Z L, i <L i f ke
W S AR S s, R TR 2
F00-131, AHFFEIEE UPLC 32 [ Il 5 B 5 i 32
HUKEAMATIAR .. A4EER. BFHANE. KT
AR SFRRETIA R, D8 a st 2ot
anRIZE R, DIVPAG R &, A ORRE 2
PEFARMRE -

1 NEE5RG

H A 33 LC-2040C 3D Y & oA e i 4, 38
[E MRS - FLF2 XS105DU B /i —H TR
7, E1liE /135 KS-300VDE/2 AU A Y, £ E BT
MilliQ H20PRO-UV-T F4li/k#1.

IKEEARTHI R (S 112082-202101, JRE
#100.0%)+ FI2MH%E (5 110753-202119, JiiE
741 96.3%) HFMAEE (k5 112078-202101,
JRE L 99.2%) BRATIHE (5 110826-202219,
JREDE 99.0%) X LBEESER (fLS 111897-
201602, JiErH 99.9%). FRKETH R (L5
111897-201602, J5ii & 7341 99.2%) % M it LA S (H 1E
STIEZG 4 (HH5 120945-202111) 34 1 o [ £ 5 24
KrE s bdefit. ksl o8 (FEE Merk). %%
ANETR . COBE. WEE CREME TAD, AflEaiK.

N SRR HELH 7 BT 2k, BFERLS (D, =
L gL S, BERG RRR. R EURAL.
R kP WX Bics TS, BB Y
. R4 A48, TR AT THAME. R
B E AL B N R PR 4 A R R, A E E R
{E TS . WA IR 20 SbIE SR AR
%, KA G ZZ4AERAFD 6 fit, #Hts
240109, 220611, 201122, 191210, 210111 210713,
%5 Al~A6; | XK B (JLUGZH#HA-AH| 254 PR A
") 44, #it5 211108, 211102, 211001, 210903,
915 B1~B4; | K C GBUABZAWAERAF]D 3
fit, L5 210507, 211207008+ 211109064, 4’5 C1~
C3; | X D G KGR ARARD 2 i,
fit'5 210202, 200918, %5 D1. D2; | KX E (i

WAERHZGERAR D 2 #t, #t5 101211003
101210602, %5 E1. E2; | & F (i 24
HIRAFD 14, #it5 20201201, 445 F; | % G
CEMFOEZN AR ARD 1 4k, #t5 210503
M5 G: | FH (/RERMZDIARAFD 14,
fit5 20211101, %5 H. B %K C B~ MM N
0.37 g/kish, HAR¥79 0.3 g/ki.
2 FAEEHER
2.1 Y

Thermo Cis 4154+ (200 mm X 4.6 mm, 5.0 um),
MBI (A - 7K (F 0.02%B5/E, B), BAEEYE
Jii (0~10.0 min, 12%—20% A; 10.01~15.0 min,
20%A; 15.01~20.0 min, 20.01%—65.0% A; 20.01 ~
30.0min, 55%A; 30.01~35.0min, 55%—80% A;
35.01~46.0min, 80%A; 46.01~48.0min, 80%—
20% A; 48.01~55.0 min, 20% A); KK 320
nm; AFURE 0.80 mL/min; A1 34.0 °C; #FEE
10 pL.
2.2 BRAVHIE
2.2.1 X SER S 20k RUK & A
RATE AR . B4R BT AER. BRATHER. 7
KRR B 2% IR 10.44. 10.464 10.10. 10.22. 10.30
mg, B S0mL &EJfiH, H 20%HEEMIFER, 7
5], HRIRA XSS (SKEEMTTHE. A
VAR TR PR B AT EH R AT 2 104.40,
52.34. 202.00. 204.44. 206.05 pg/mL). J3HIkE%
B R GHESIEW 1. 2. 4. 10mL, B 20mL &
S FH 20% T REM R E A, TR SR R
(IR %o Tt Vo
222 HHAMERAEES BUEERRENEY,
RAEREERI 6 g, BANEERAZT . HEEMA
20% FAE 20 mL, £ 7 (T 250 W 4K 40 kHz)
AbFE 30 mino ABFE ST DAAHFA RN R R 2,
5], yEnt, Bpf5.
223 BAVERE SRR AN S R R B A
Ji B, AN S TR B o R VTR
(R & TR kA, AbsEIRuE, RIAS.
23 FEFER
231 LRI kRO G R
2 B (At R T A ol VA R A T, B P L
1. 588N, ket Bl gy RaE, 5
XoT R S U LR B I R — 2 B B ERT 1S,
FRWKHT AR T BRI T 2 000,  HLE A


https://www.sogou.com/link?url=DSOYnZeCC_qwgW-lgc28dL7HHk3QZEh2bhhp9J6i36M.
https://www.qcc.com/firm/e27636d93803b475212c60c51a1ab8e9.html?utm_source=sogoulxkp
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1 KERMRTHE, 2-AMHR, 3-PhTFHNES, 4-BRATEAER, 5-
FERATHER.
1-oxypeucedanin hydrate, 2-byakangelicin, 3-bergapten, 4-imperatorin, 5-

isoimperatorin.

1 REMRM (A). E2ERKE (B). BREIEMRMEH
& (C) B HPLC &i[E
Fig.1 HPLC chromatograms of the mixed refence
substances (A), Yaoxitong Capsules (B), and negative

sample without Angelicae Radix (C)

232 AniEHIZHIE BURA KRS ETR S 10 uL
HEFENE, DA RO HERE B AR . TR
AR IEAT R ENE, AR DA FRILER 1. S50 %KH,
5 RS 2315 5 MR B VG [l 5 W T AR 2R MO0 R R AT

233 REEERE  BURAXIRMER OKER
RRTEAER . AR PR NER. BRATEH R =
BK i 5H 2 5 2R FE 43 il 20.88. 10.47. 50.50.

51.11. 51.51 pg/mL), EZEFEFE 6 ¥k, KlléEmin,
45 B IR I T AR RSD E 23 51N 0.72%- 1.34%.
1.21%- 0.45%- 0.86%.

234 fREMiE BUESWEREMSS (RS
240109) Hil&ALKMIER, T=ET 0. 2. 4. 8.
12, 24 h FEFEREI, s KEEAETIER. B4
. BT AEE. BRATEAER . 5 RETEH R A,
e SEETAR) RSD {H, 4R 254 0.68%-

1.26%+ 1.41%- 0.63%- 0.77%, F WK 55
TE PEELUT .

235 HEEHERE HBUEEWREMSR (itS
240109), FEEEFRIL 6 1y, il 2 Al s, dEFEI
S, ICRKERMRTHER. AYITR. R AR,
BRATEHZS . S BRHTEH R I AR T H 8 5 Fhpl 0 o &=
-4 RSD fH, 7308 0.84% 1.66%. 1.79%-

0.86%- 0.92%.

®1 BESEMXR

Table 1 Linear relationships of various constituents

B4y EVEpyE r LRV (ug-mL )
KEEAHTHER Y=226.04 X+444.04 0.996 7 5.22~104.40
EETEES Y=312.78 X+1672.54 0.992 2 2.09~52.34
TN Y=565.24 X+ 886.12 0.996 2 5.05~202.20
RKAITH 2 Y=467.96 X—71.40 0.995 3 5.11~204.44
FEERHTIH R Y=513.35 X—169.61 0.991 5 5.15~206.05

2.3.6 [HICRRE  BUS 240109 %S RFEAE
i 3 g, REEFREL 9 A, 43 A B DNV A6 e
W OKEEMNATHHER . AR BhFH A,
MRHTE 2= FERATEH R B EIRE 25108 0.439 8.
0.387 3. 0.4215. 0.687 3. 0.786 3 mg/mL) 1. 2.
3mL, HlEMIE, B, g5 5% s 1
SRS N 96.32% 94.17% 92.45% 96.88%-
95.89%, RSD fHZ 54 0.96% 1.35%- 1.09%-

1.58%. 0.86%.
237 FEAIGE DU EJRIRIERE S, CPATHIR 3
B, EREINE ,  DLAMRIETHERL B 1Y)
JRENH, WK 2. EREIR, 5 PR R E S
TG R KEAMATHZE 0.049 5~0.326 2
mg/g, 12475 0.017 0~0.189 7 mg/g, T
fig 0.045 2~0.451 1 mg/g, BRATHHZE 0.113 6~1.208 4
mg/g, SFERKATHIER 0.118 7~1.044 4 mg/g.
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*2 ESERETKEGEMIAER. BHAR. BFHAEE. KaARMRERATARMNESER (n=3)

Table 2 Results of oxypeucedanin hydrate, byakangelicin, bergapten, imperatorin, and isoimperatorin in Yaoxitong

Capsules (n =3)

JiESH/(mg-g ")

s IKEEALHT IR EETEFN At P B SIS FERHTA R
Al 0.146 6 0.129 1 0.140 5 0.229 1 0.262 1
A2 0.1133 0.1115 0.085 8 0.1136 0.1456
A3 0.201 4 0.1897 0.097 4 0.874 1 0.174 8
A4 0.283 9 0.1102 0.1733 0.365 4 03194
A5 0.326 2 0.126 7 0.2254 0.5100 0.444 1
A6 0.2157 0.067 1 0.1358 0.2577 0.2121
B1 0.2215 0.089 4 0.147 5 0.1136 0.189 5
B2 0.2114 0.1135 0.132 4 0.263 5 0.448 9
B3 0.219 4 0.055 4 0.173 0 0.378 6 03196
B4 0.239 6 0.068 6 0.194 1 04152 0.4380
Cl 0.246 8 0.063 4 0.222 8 0.4953 0.429 2
C2 0.235 8 0.174 5 0.104 7 0.2211 0.258 9
C3 0.201 1 0.1142 0.102 4 0.2355 0.274 6
D1 0.2717 0.069 5 0.328 9 0.828 9 0.718 7
D2 0.202 1 0.062 5 04311 1.208 4 1.044 4
El 0.049 5 0.083 7 0.1257 0.166 2 0.144 7
E2 0.095 8 0.093 2 0.083 5 0.1147 0.1187

F 0.099 8 0.097 4 0.045 2 0.163 5 0.1547
G 0.075 1 0.023 7 0.226 6 0.659 1 0.5773
H 0.078 7 0.0170 0.309 5 0.921 4 0.802 2

24 WEWHEFITEN

2.4.1 FROH K SPSS27.0 #tE, LA 20 b
RIRBIERE i 5 MY K EEARTIZR . A24A
#. WFMAGE. WATHER. RKETHENRES
AR, FEadn's bniR, AR,
HETRGECP T IEES T ARG R, WHE 2. 4RE
s MERECE IR A 12 B, 20 LS i #E R
M RN 3 25 55 1 JONFERT Al A2, A3. A4, AS.
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2 N G H, 5 38NN DI D2, %5
RKEREIR, | % A By C. E. F RS A ERH
FHE1E, JKG HHERETE 22, | XD
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Fig. 2 Dendrogram of cluster analysis
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AT ER 30T JEBURHIEE KT 0.5 AT 3 NERK
g5, HoTEkER (R 3) 3108 3.066%. 1.259%-
0.522%, ZTTERFIL 96.935%, WF 4. 4iRE
B, m 3 AMESRS ORI RIURGEIRGEE . WA
B (B3 BoR, A 3 AT RREE A T B
X, 5 R ZTTRE EEEFTH 3 AN TR
580 REREGAT 3 AR T IR 820
3 ERSEEEMBRRSEREE

Table 3 Principal component analysis and cumulative

variance contribution rate

5 WILEFHIEAE/ % SRELE AT 5 /%
Bt FEINE BB B FEREBE B
1 3.066 61316 613163.066 61316 61316
2 1259 25186 86.5021.259 25.186  86.502
30522 10433 96.9350.522 10433  96.935

x4 HROHMAETFRE

Table 4 Analysis of common factors for variance

'S Wk FEEL M5 Wk PRI
Al 1 0.933 Cl1 1 0.992
A2 1 0.982 C2 1 0.998
A3 1 0.607 C3 1 0.957
A4 1 0.991 Dl 1 0.996
A5 1 0.991 D2 1 0.992
A6 1 0.967 El 1 0.844
Bl 1 0.866 E2 1 0.972
B2 1 0.568 F 1 0.934
B3 1 0.989 G 1 0.991
B4 1 0.966 H 1 0.992

A ef
3
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ﬁ
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AU

B3 HamoEaE
Fig. 3 Analysis fragmentation
[FJHS S2FH SIMCA14.1 3, SR 6 th A 2R
RTINS 20 HERSRIREERE b 5 SR KGR
WHTTHE . AAEER SRR, RRETHR. 7
R AT 971 2% A4 i K A S R AR Y (]
4. K 5, REUMIET 3 MRS OREELRTY

F. BT ABRERATIA R I RBRER R2x N
0.969, ZEFNTM 1 0> N 0.675, PIEIKT 0.5,
FHA T S AR R e MR . 20 HLRE SR A TEA
F XK, FRFES DL D20 G H4h, FESL AL A2,
A3. A4, A5. A6. Bl. B2. B3. B4. Cl. C2.
C3. El. E2. F & HEM—E MMM, 5554
3.

B KA
B %B
3 m_%cC
%D
2 oAS B XE
oc?A3 L, B/ KF
! Bly:q B4 D1 I %G
=0 C3q° @B2 JeCl DM/ X H
oy ‘APA6®B3
oA2
-1 FeE2
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t[1]
El4 REERRENPCARTNE
Fig. 4 PCA score plots of Yaoxitong Capsules

x5 ERNES
Table 5 PCA score scatter plot

WYY
55
1 2 3
Al 0.909 0.299 0.175
A2 0.930 0.326 0.115
A3 0.753 0.304 -0.517
A4 -0.194 0.980 -0.011
A5 -0.293 0.953 0.006
A6 -0.600 0.788 -0.128
B1 -0.107 0.914 0.162
B2 0.337 0.609 0.662
B3 -0.968 0.219 -0.118
B4 -0.962 0.214 0.163
Cl -0.993 0.059 -0.070
C2 0.670 0.731 0.124
C3 0.514 0.817 0.193
D1 -0.882 -0.467 -0.028
D2 -0.511 -0.860 -0.005
El 0.775 -0.493 -0.016
E2 0.970 0.168 0.043
F 0.943 0.208 0.045
-0.361 -0.930 -0.019
H -0.389 -0.920 -0.013
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