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Quality evaluation of Asteris Radix et Rhizoma from different sources based on
UPLC fingerprint and multi-index component determination combined with
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Abstract: Objective To establish an ultra-high performance liquid chromatography (UPLC) fingerprint and multi-component
content determination method for Ziwan (A4steris Radix et Rhizoma) from different sources, and evaluate the quality of Asteris Radix
et Rhizoma from different sources in combination with chemometrics methods, so as to provide technical method reference and basic
data for its quality control research. Methods Phenomenex Titank Cis chromatographic column (150 mm X 2.1 mm, 1.8 pm ) was

used, with 0.2% formic acid water (A) - acetonitrile (B) solution as mobile phase, gradient elution (0—3 min, 5%—9% B; 3—13 min,
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9%—10% B; 13—15 min, 10%—16% B; 15—20 min, 16% B; 20—50 min, 16%—28% B; 50—54 min,28%—51% B; 54—64 min,
51%—100% B; 64—74 min,100% B;74—76 min, 100%—5% B). The flow rate was 0.3 mL/min, the column temperature was 40 C,
the injection volume was 3 pL, and the detection wavelength was set at a fixed wavelength (0—50 min, 325 nm; 50—70 min, 260 nm;
70—76 min, 203 nm). The fingerprints of Asteris Radix et Rhizoma from different sources were constructed, and the contents of
chlorogenic acid, caffeic acid, ferulic acid, quercetin, kaempferol and shionone were determined by similarity analysis and
chemometrics analysis. Results The fingerprints of Asteris Radix et Rhizoma were established. A total of 17 common peaks were
marked. Nine chromatographic peaks were identified by the comparison method of reference substances and MS identification, which
were peak 1 (chlorogenic acid), peak 3 (caffeic acid), peak 5 (ferulic acid), peak 10 (quercetin), peak 11 (asterin), peak 12 (kaempferol),
peak 13 (liquiritigenin), peak 16 (stigmasterol glucoside), and peak 17 (shionone). Eighteen batches of Asteris Radix et Rhizoma
samples were divided into Hebei origin and Anhui origin by cluster analysis (CA). Principal component analysis (PCA) showed that
there were differences among Asteris Radix et Rhizoma samples from different habitats. According to the VIP analysis under orthogonal
partial least squares-discriminant analysis (OPLS-DA), peaks 11 (asterin), 12 (kaempferol), 1 (chlorogenic acid), 14, 10 (quercetin), 9,
13 (liquiritigenin), 17 (shionone) may be a marker affecting the quality of Asteris Radix et Rhizoma from different habitats and different
processing methods. The contents of chlorogenic acid, caffeic acid, ferulic acid, kaempferol, quercetin and shionone ranged from 5.941 6—
18.745 1, 0.477 2—1.046 6,0.177 4—0.265 6,1.135 8—1.720 7, 0.574 9—2.755 7, 148.3 408—252.1 639 ng/g. According to the
methodology, each component showed a good linear relationship. The content determination results showed that sulfur fumigation of
Asteris Radix et Rhizoma had a great effect on the content of shionone, and the content of shionone decreased significantly. Conclusion
The quality of Asteris Radix et Rhizoma from different habitats was distinguished by the evaluation method established by quantitative
analysis of multi index components combined with chemometrics, and the content differences of chemical components in Asteris Radix
et Rhizoma from different processing methods were evaluated, which could provide scientific basis and reference for the quality
evaluation and control of Asteris Radix et Rhizoma.

Key words: Asteris Radix et Rhizoma; fingerprint; different producing areas; content determination; chemometrics; chlorogenic acid;

caffeic acid; ferulic acid; quercetin; asterin; kaempferol; liquiritigenin; stigmasterol glucoside; shionone
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(A) -2 (B), BAEEBEM (0~3 min, 5%~9% B;
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Tab.2 Similarity evaluation results of 18 batches of Asteris
Radix et Rhizoma

RELE] HAAE e HAAE
S1 0.983 S10 0.969
S2 0.952 S11 0.954
S3 0.960 S12 0.905
S4 0.960 S13 0.935
S5 0.987 S14 0.940
S6 0.983 S15 0.936
S7 0.985 S16 0.904
S8 0.982 S17 0.929
S9 0.980 S18 0.916
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El1 18 #tEFTAH R UPLC R4 EE
Fig.1 UPLC fingerprint of 18 batches of Asteris Radix et

Rhizoma samples
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1-chlorogenic acid; 3-caffeic acid; 5-ferulic acid; 10-quercetin; 11-
asterin; 12-kaempferol; 13-liquiritigenin; 16-stigmasterol glucoside;

17-shionone.

B2 #3574 UPLC BRI &L
Fig.2 UPLC reference fingerprint of Asteris Radix et

Rhizoma
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Fig.3 Cluster analysis diagram of 18 batches of Asteris

Radix et Rhizoma samples
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Table 3 Principal component eigenvalues and variance contribution rate of Asteris Radix et Rhizoma

W WIUERE AR ST T 75 A
FHIEAE )7 22 TR 1% ST 2 TTRR % FFE(E 7 22 STl 1% FRUT Z IR 1%
1 5.518 32.461 32.461 5.518 32.461 32.461
2 2.996 17.623 50.085 2.996 17.623 50.085
3 2.319 13.641 63.726 2.319 13.641 63.726
4 1.685 9.910 73.636 1.685 9.910 73.636
5 1.379 8.112 81.748 1.379 8.112 81.748
6 1.087 6.392 88.140 1.087 6.392 88.140
7 0.731 4.300 92.440
8 0.380 2.235 94.676
9 0.305 1.794 96.470
10 0.236 1.391 97.860
11 0.161 0.946 98.806
12 0.099 0.583 99.390
13 0.084 0.493 99.882
14 0.012 0.072 99.955
15 0.007 0.039 99.994
16 0.001 0.004 99.998
17 0 0.002 100.000
W O SRAMTHEBERAY OPLS-DA UK A )™
4 e 7 s HWURBEIRE AT M. /£ OPLS-DA 1343 EH, 18
; Voa 3 VA OS5 T MR AT X 43 AT L (ST~S11) FZe#
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B | Jigs =S (XA WK EBE T, R2y Jy 0.961, 029 0.618
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-4 .53 ﬁEjJ[ZZ]’ él:‘:l:%ﬂ@ 5.
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t[1]
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Fig. 4 PCA score plot of 18 batches of Asteris Radix et
Rhizoma
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Fig.5 OPLS-DA scores of 18 batches of Asteris Radix et

Rhizoma
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Fig. 6 VIP values of 17 common peaks of 18 batches of

Asteris Radix et Rhizoma

B VIP>1 i A0 11 Casterin) 12 CLLIZSER)) .
1 (IR 14, 10 G 9. 13 CHEZERD.
17 CE5ERD , 3R BIX LAV S W] RE A2 5200 AN ] = 4
ANTEL N 7 2SR % o 2 e (R bR &4
2.5 IEFRRSTRUMIE

IARZHE TR, BRI 4R R B A
WP VER, BB R LRy H A kR
Pra . PrAACEEMERRY, B SRR EL AT i it 1 v g AR
FHERSY, whn e EBR R 1 I 1B P22 R 7 THT R (2 35126,
HAE5EE Ny (R EZG0) 2020 SRR E TR AR R

gy, [FRBAA RIFEIERZAGRER, XEa5s
LG ML RIS, o R IR SR SR R WINHERR |
BBRRR . Mt 2 Ll ZRM A SR s AT B I
251 AREEME FEP ] Titank Cis tAi5%4FE (150
mmX2.1mm, 1.8pum), JaIHA 0.2% F L KA
(A) -2 (B), BEEESEME (0~3min, 5%~9% B;
9%~10% B; 13~16 min, 10%~16%
B; 16~24min, 16%~36% B; 24~34 min, 36%~
41% B; 34~38 min, 41%~100% B; 38~50 min,
100% B; 50~52min, 100%~5%B), AfiE 0.3
mL/min, iR 40 C, #FFEE 2pLl. 700 Bk
F: 325nm (0~25min), 260 nm (25~46 min),
203 nm (46~52 min).

252 ZRMRREE REREL2.1.17 BUMREEX
ARVATR 024 0.4, 0.8, 1.6+ 3.2, 5.0puL, % “2.5.1” T
TEREAAENE, oA DUETHRR (V) Xf
HFEE QO BHTRMERIE, BREAARENE 4. 45
R 6 Fhb 22 o FELR VU B ) 22 R ERPE R R
253 FEERELAL  IUE UMV (S18), 1%
“2.5.17 OUNEIEFAE, EEERE 6 IR, I0RIER
o PL1 50 (BRI NSIRIE, 5.
BT BRIR Mt Bz 25 (L 2Ty 48 B AU T AR Y RSD 1,
25N 0.53%- 1.06%- 0.83%-+ 0.33%- 1.57%.
R B B R o

254 BEEMRK  HUSI8 HrZGHM K 6 iy, %
BR“2.1.27 T R PATHI % 6 bl s, #%42.5.17
TR ek 2t REl . DL 1 S (BRER) NS
HRUE, TREOMERR . BTARER. MR . L EmR. 8
i IR UG JTR B 23 01 RSD A, &5 4r 51 1.00%.
1.67%- 1.15%- 1.15%- 1.93%. FKWZ LN ES
PER .

255 FamEtEilEe  HU S18 HFAMMA, %R
“2.1.27 TR A IR, 3% “2.5.07 TR g
SRR E, 29T 00 2. 4. 8. 12, 24h it

3~13 min,

x4 EMXREFRER

Table 4 Investigation results of linear relationship

D% DY Epg R2 LAPEV /g
SRR TR Y=8 955 048.94 X+ 122 042.81 0.9899 0.023 5~0.586 6
I HERR Y=16 623 951.45 X—1 964.33 1.000 0 0.001 6~0.039 6
R R Y=17 480 863.37 X—4 281.50 1.000 0 0.002 6~0.064 2
R 2 Y=55 084 241.62 X—4 800.72 1.0000 0.007 5~0.187 4
IESU) Y=6 677 434.10 X—12 276.55 1.000 0 0.0130~0.324 1
e Y=1 987 867.02 X+1 052 979.33 0.964 8 0.069 5~1.736 4
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MWiE. LA 150 (IR NSHIE, THEIMNMER .
PTBRRR MR 25 L 25 S8 % BRI AR (1) RSD 18,
SERHN 0.42%- 1.00%- 0.66%- 0.25%- 1.15%.
T A 24 h WHREME R I .
2.5.6  INFEFEISCRIRES RS EFREL S18 K50 44 K
K1.0g, PAT34, HH3IM, #%1:08. 1: 1.
112 BB RS, $% “2.1.27 TR 75 ik
AR AT O 1, 1% “2.5.17 TN i 4 E .
THEZRIERG . UMHERR . BIERRR . M 2. (L.
856 A (1)~ 23 IO [l W2 23 000 103.60%+99.47%
104.46%- 97.23%-. 96.36%- 95.34%, RSD 1&%) %l
9 0.49%. 0.50%- 2.72%- 0.67%- 1.89%.
257 FESEENE 18 HEERFEAMEEM, %
“2.1.27 WUR I AT RS AR A 3 0y, %
“2.5.17 WUR G AR E, WL 7. sk
B P SHERFE S R 6 FhAFII R A 1 & &, S5
W2 5. a5 KN 18 L5 FE R & B ke il
IR 6 Fpk sy, ANFFFHUESE M R 6 Bl A
—E )2 R

N TR R T S i R L s 6 PR
Bz, KA SPSS 26.0 X itkT G it 65 .
DLz ot 2 5 Tomi i & oy & oA s o4,

A
1 4 .
2 3
1
B
5
3 4 6
2
'0 '10 2'0 3'0 4‘0 '50
t/min

125G 2-WNMERR: 3-FUZRRR; 4-Mi 3 S-ILsmy; 6-%K%8M.
1-chlorogenic acid; 2-caffeic acid; 3-ferulic acid; 4-quercetin;

5-kaempferol; 6-shionone

E7 Hid@iEiR (A) MEEXNREEFR B)
Fig.7 Chromatograms of sample (A) and mixed reference
solution (B)

ITIESHRSR, SRBIHFAFE RS . KItEH
MSIAEAR RISt RS EREEER. B
EMERH PEER, WIRARE o 4 0.05, P<0.05
TR EFRBAFGE P, SRR 6. HkAT
H, AVHEREEE P=0.022 (<0.05), ZRBHS5
THEE . RIFLZEAHE G Rl &8 0 E %
fiX, B L5 & E R

x5 BHEFTHMSENEER

Table 5 Determination of components in 18 batches of Asteris Radix et Rhizoma

.- R B/ (ng g
2R IR o ERR B 2R &S S eV
S1 17.265 3 0.1293 0.1276 3.1303 3.3182 406.139 2
S2 6.691 2 0.4040 0.167 2 14017 2.006 5 209.352 3
S3 6.365 2 0.336 4 0.128 2 1.024 2 1.5120 178.539 3
S4 11.169 7 0.594 6 0.405 2 2.0071 2.2146 262.256 9
S5 10.9515 0.750 5 0.3553 14174 1.8722 266.907 4
S6 18.7451 1.046 6 0.2656 1.7207 2.7557 252.163 9
S7 10.926 9 0.2633 0.2313 1.667 2 24024 249.8253
S8 155740 0.247 4 0.2245 21216 3.0391 310.027 9
S9 15.543 4 0.1370 0.2015 1.1677 2.1391 227.1007
S10 159147 0.3879 0.247 6 12131 3.164 0 246.691 2
S11 9.4700 0.9515 0.2517 0.8874 2.684 3 240.8718
S12 7.8379 1.088 2 0.250 2 1.020 6 0.6117 233.958 6
S13 9.720 2 0.9208 0.2350 1.9420 29081 351.194 4
S14 116421 16727 0.1997 1.2419 1.3430 243.504 2
S15 59416 0.477 2 0.177 4 1.1358 0.5749 148.304 8
S16 16.894 5 10114 0.128 6 0.724 9 0.4553 175.9431
S17 5.996 5 0.3448 0.1952 1.7733 15761 189.444 8
S18 8.6705 0.8959 0.2349 0.8954 0.5304 130.6911
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-y N AVE = IR L
Table 6 Independent sample 7 test

fan t H P
SRR 0.112 5 0.915
ILiau7 2.020 5 0.099
R BRI 1.393 5 0.222
i e 2= 0.752 5 0.486
1L 251 1.293 5 0.253
EVAL 3.275 5 0.022

3 it

ASEIGN RS AT T RAHEE, AR
FEIR (204 30, 40 °C), AFEMMAEFGE (0.2, 0.3
0.4 mL/min). ARZEFEE (1.5, 2. 3ul) 5%,
B A8 T R0 25 M O T I B R L SR AR IR
40 °C, fAFUME 0.3 mL/min, #EFEEE 2 pL. RH
Pan i NN= et i R S A Rk NS 3 C A NI N N 4
PR AR R SRR /N R SE A T =
WIsE, MET TR, JERRED FHERERR
2 AT ) I 8 S W AN AT 2R Rl o0 1 7V
AT FE AN I E 7 E TN

AT FENCEE 18 AN [F] 7 Hb ¥ 55 56 24 M i3k AT
UPLC 4R 7T, @itz H CA fil PCA xf Hidk
ITEAMREEY, 2REH CA et 18 Lk
TEWHL A 2 2%, BTGP ORI e B . 2T
RR GRS M 5 B, BR S10 4h, 17 HLERZERE i R A
2 K2, S1~S9. SI1 BN 135, A=
S12~S18 AN 2 2, L=, KA =H
LM AR —EE5. B PCA BHHE, K
AR SR HE, B A TF OIS
I LB o

i OPLS-DA £5 )R EoR, 18 fit55a T LAR 4T
(R IX 3 NI AL (S1~S11) A2 (S12~S18) ik,
CEBORE T P AT X FF R A B R s A, L
L PCA X3 FERE K. LA VIP>1 A Ft R AT i ik
B, 2 H & 11 Casterin). 12 CLUZEE) . 1 (GRRER).
14, 10 (M2 ). 9. 13 CHEZ). 17 CE5ElD,
AT REAE RN [F] P b AN RN 07 208 56 o B 25
HIFREMER . 11 S04 (asterin) NIRIR TLRE RS,
¥, Ry R YRR A Rt ks, A
A BEPURETERD, WAbrE e 11 5 ik
PG IAUR 2B 3.2 £%, 12 S REg )T 1k
TRUZZHE=H 2.3 £, 1 5 AR Py
BURZBU=HT) 1.6 £, $ERILATRER X AN F =

i 58 5 PR O J 5

S B g T En, R SR s 2 A
6 M BA— N E R, KRAHEE R
i o 2zE i, “PIIRRAR 40% /545, Ul B B An
Sl B RO . R =i Ry, AT
FLRIAB), FEEBEREF, BT5200. A, pH M5
W, AR ERE, KESTHNERRMN, WH
BHRAEMM B BKE RN, PLERMN, 2
IR SE M AR R, RECRSEIN & E RS, TN
DX SR 5 75 AR A - BEAR VR AR ZE T A
S Y) A B, SR B 2 R A X RS
AR ZES, HEV) A BEACE —HRE &,
= B SUHERYE, 5 O RAEE
BUIFE AR, ik — 0 58 38 550 M i E AR A
BESEAKE .

FBAR ALY FRARGEFEYE

S E LAk

[1] EZh8 [S]. —&B. 2020: 177.

[21 &, S, XIEE, & ETHRFaiBaTHEREA
S AT SE A M R RIFAE 7). Rk Z, 2022, 44(5):
1693-1697.

[8]1 ®R&EEE, DUk, Rak. hALRENAREEZIE [J].
th24%7t, 2023, 46(9): 2346-2352.

[4] #Cg, XM, E4LW, %. UPLC-Q-TOF-MS E4r#T
KRR TR 775 T o 48 AL S T4 2 R b 22 B AY [0,
HHEEZG, 2018, 49(5): 1115-1122.

[5] se#sgE, BRI, XA, & E K s %%
56 - K0 R T 20 VR T R PR AL I 2 R 2508 [)]. PEE
R 22 2% 3, 2023, 5(5): 37-41.

[6] JE/ANE, XUWGE, TR, & RIEH NS T KA
ISR EL S RSN AT AT (7). PR EREARE,
2006, 25(1): 16-18.

[71 S5, BRemh, TR0, . maR AR AL 556 2 HiR
T ZRBUEAGENE [ 7ML, 2024, 52(6): 115-
119.

[8] THEM, TR, WH4, % S5EI0ER RIEHPR
[1]. HHZEZ5F 51REK, 2012, 28(01): 109-111.

[O] FESCH, sREA, M35, & KT Im B T ER 4
B R IR YT L B 0 R T i XS AE B IE £ R R
[7]. "R E 2 AR 44 &, 2024, 30(6): 1101-1105.

[10] T, Ra, WP, . 5508 =20 2 o ot
5 [7]. THEZ, 2003, 34(10): 14-15.

[11] EEH, R3, PN . K50 A 2 B 7
[1]. HEFZE4E, 2003, 33(10): 52-54.

[12] T5%, XUHE, ZE3f, & ASEHH] 7 iR 8 58k 5 sy



FED 2025618 $56% 28 Chinese Traditional and Herbal Drugs 2025 January Vol. 56 No. 2 . 655+

[13]

[14]

[15]

[16]

[17]

(18]

(19]

[20]

[21]

[22]

g [7]. "5 51IRPK, 2023, 14(6): 17-20.

JIMRE, X, BiER, 5. HPLC-MS/MS i [HHH
EEB T 9 MR [J]. T EZ, 2016, 47(14):
2534-2539.

B, A8, dkH %, 2 LT HPLC fRaEiLE &
2T B S 2 A v B A Y R R B o = VP
W [J]. HEEZY, 2024, 55(8): 2579-2588.

RN, AL BIETE, % BHIRZ5H UPLC $84C
P 8 T R AR AR I B A B E (7). KR A
JF %, 2023, 35(4): 551-561.

ARG, W58, A, 25 LT O ik iR A
BIRER AR BRI =M AN E A7 S D 5 SR
R AT [ R R R — R EABAR AL, 2019,
21(8): 1709-1715.

Rk, s, WS, % AT UHPLC-QTOF-MS/
MS FG3 %o Bz 14 48 5 v i P A 1R AR B4y [D].

HrEEZY, 2023, 54(5): 1377-1385.

M, LY, THH. ERERLFER MR 7).
HHEEZY, 2012, 43(5): 847-850.

A, BN, TRIBNE, S R ARLE N R A
& 0] ZHRUREIER, 2016, 22(13): 30-31.

SRR, MG Z T HTEE S SPSS HES N [M].
HK: BERKSHAREL, 2010: 350-380.

XK TS, Bpork, iR, 25 FE TR R
[F] 7= #h £ 4R 16 HPLC fa S EIERF AL [J]. H¥Z, 2022,
53(15): 4833-4843.

O, Wk, X, 55 T HPLC f8aEiE Kk
ZARRR R R 45 A 2 T R4 A R 7 R L 26
HEREZ RN [J]. HEZ, 2023, 54(6): 1935-1945.

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

b, B, AR, 5. AvSeEA G JbsE AR HEZ 7
JREZ R [J]. hEZY, 2022, 53(8): 2331-2340.

FEHE, W, BREEH, . HPLC fRaEiSMmE &y
E RGN EHNRAINTEM E R LR E [J]. P
2}y, 2024, 55(18): 6344-6354.

XIWEAE, TN, 2 F6 b 122 12 4o A0 34 1 il 1k 1y 1)
KIETZ (0] HESEE 754K, 2011, 17(10): 42-
44,

XE. R S A 2 B R A T Ee (7], R E
#lk, 2023, 74(12): 68-71.

TEFL [D]. 4RFH: PR RHE KA, 2023.

TR, BRI, PR, 55 AL T AN
5625 Ry & B (1], 00l 2 B 2R, 2020,
33(3): 12-17.

UEy, T2, KRB, & ARREMEHIITE LR B Y
JERGERERE (1], S EIAH 2, 2018, 20(12):
1509-1514.

e, figE, ARG, SEERHRES . LA R
AT LSBT (7). WE2EEREZA, 2016, 27(11):
2614-2616.

i Xtm, PN, XUPREE, 5. A& Y 0 55 vk -4
BRI AAEAT [J]. EERIE, 2024, 43(7): 41-49.
PEJRPETT, BRBHHE, 2%/R 4. K56 w2 oy
FABEERRER [1]. EEEEY R, 2010,
29(2): 1-4.

M2V, BEAEE, sk, &5 R P2Lmsy K& 2
HAER MW [J]. 295, 2019, 39(9): 1542-
1559.

[t 29]



