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Quality evaluation of Shuteria involucrata var. villosa from different origins by
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Abstract: Objective To establish an UPLC fingerprint spectrum of Shuteria involucrata (Wall.) Wight et Arn var. villosa (Pampan.)
Ohashi, and evaluate the quality differences of S. involucrata var. villosa from different origins using chemical pattern recognition
analysis methods. Methods UPLC method was used to establish the fingerprint of S. involucrata var. villosa and the fingerprint data
was analyzed by similarity evaluation, systematic clustering analysis, PCA, and OPLS-DA. Results A total of 9 common peaks were
marked in the UPLC fingerprint spectra of 20 batches of S. involucrata var. villosa, and 3 chromatographic peaks were identified,
namely dihydromyricetin, myricetin, and taxifolin. The similarity was greater than 0.9. According to cluster analysis and principal
component analysis, the 20 batches of samples were divided into three groups. And three differentially expressed components were
screened using OPLS-DA. Conclusion The established UPLC fingerprint method is simple and has good reproducibility, and
combined with chemical pattern recognition analysis, which can provide reference for the quality control of S. involucrata var. villosa.
Key words: Shuteria involucrata (Wall.) Wight et Arn var. villosa (Pampan.) Ohashi; fingerprint spectrum; similarity; systematic
clustering analysis; PCA; OPLS-DA
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NG RME R DB AT Shuteria
involucrata (Wall.) Wight et Arn var. villosa (Pampan.)
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&, B Sz oy EE s REA, ([ 24 )
1977 4F I 84 SR B LT ik B A A, AR TR TS
RBL, FA (VYA 284 FRitE) 2010 WiSeak i =
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HoAtaFRI5 R o dir s AKONRBAEIK . 20 HLREAT R 24
PARE S AR T- D)1 &4, [EENER 1. &R
HB R 2 R AR B VLR S8 N SR E B T B
Y6 B15 455 Shuteria involucrata (Wall.) Wight et
Arn var. villosa (Pampan.) Ohashi i) F1#4: %,

2 FEEHR
2.1 BIiEEH

Waters HSS T3 i 4+ (100 mmX2.1 mm, 1.8
um); FENHINFHEE (A) - 0.1%BERRER (B, B
FEHeRE C0~10 min, 20% A; 10~20 min, 20%—25%
A; 20~30min, 25%—30% A; 30~40min, 30%—
43%A; 40~45min, 43%—65% A; 45~50 min,
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Table 1 Information of Shuteria involucrate var. villosa
CIked I Cike 7 Hh

S1 PN 4R E | S11 TU)I48 R i 2 M T
S2 P EsEm KT R S12 P& Rl Gid &
S3 POnE o sl S13 V) IAR ) o e 2
S4 PN SR i B S14 PO sori el i &
S5 VI AE4RBHTIT 22 M X | S15 DU I JeTii &l il &
S6  PUJIE YN ) S16 U AE AR ATl T
S7  PU)IARARFATLh ) S17 DY) 4& PR i A1 il i
S8 VOB GaPHTT YLy TT | S18 DU I 48 4 BH v Al 3
S9 VOB GaPHTT VLT | S19 U148 35 ] 7l vl ]
S10  PYNIZE R di sz M S20 D)4 Ga b T i E

65%—80% A; 50~55min, 80%—20% A; 55~60
min, 20% A); Kl A 230 nm; AR EN 0.3
mL/min; FEE N 30 C; #EFEEN 1 uL.

2.2 HIXEART &

AT R 2 MR R E &, BN 0.5 g, FEERE,
BT AR, HEMANHEE 50 mL, FRE
&, WAL (TR 300 W, #i% 40kHz) 30 min,
B, J0A, FIFRE R, FH A R A2 Uk 1 i
®A), yeid, EeRuEw, RIS
2.3 JTERSARREIE

WSt R LR 20 R S,
R BRI B3 ) ) BT SR B9 600, 100+
50 pg/mL AR, AE T B S VA
24 IEYENEREN
2401 FEEEWRK BURAEAM (45 S200 i
AR, LR 6 Ik, DL 1 S T AMRR A
T N2 G, THER AT WA DR B B TR) R X
W TR AR B RSD R Y6 43 7 8 0.01% ~0.18%
0.31%~1.50%.

242 BHEEMWRE BOELEAM (Y5 S20) Ff
a6 1, REEAOE, HlAAEREIATR, e, BL1
ST AR GG NS IR, THE S LA 1A
X6 B BT[] FAE 6P Ve THI AR 9 RSD A ¥ [ 4 31 9
0.05%~0.21%. 0.26%~1.55%.

243 Fetli BUREAEAM (45 S20) it
R, 43 HLE 04 24 4. 8. 12, 24 h FEFELHT,
DL 1 5 SR ki S8, iHESILH
WS AF 0T £ B N () FAR X W AR ) RSD B Y Bl 433l
N 0.03%~0.15%- 0.38%~1.68%, # B4R IE R
1E 24 h WAzEYE R 1T .



FA0HBFE 28 202542 H RS Y3

Drugs & Clinic

Vol. 40 No. 2 February 2025 +351-

2.4.4 TREUEE R SR E RN B 20 HbEE
CLERAIMAE S, B A AT, R e, 15
UPLC FRECEE . ¥ 20 HEEZT B 2544 1 UPLC F54C
BIEEE SN “H 2 i te SUERE MR VN R R
(2012 i) 7, LA S1FEa ik B S RIEE, i
) & 55 B B BN 0.1 min, R TFE0EMT £ A
IEFEAT RS IETTEL, AF B 2T B 2544 B o Pl AN
TRA IR AR AT B L 1, ARBLRE VT 25 SR A
K 2, 20 HLF A BELM LM 9 N ILHE I, FHFRIA
T 3Gy, RN LA AR, &4 91
TERAZ, W 7 NMHEE; 20 UL BERE S AR ALLEE
BIRT 0.9, REFHEEL ML R SRS T s
FRGURFAE, AT FH R LA [R) 7 b 1B Fr B 2T i

A
RN 2 S S N S X S
! : e e —
] - A i —
T x : ;
1~ — A+ x W ——
A i A
— :
1
1 —
S1
B 1
7
'T A
T F-7:y (") e
0 10 20 30 40 50 60

t /min
1- 5t R, 4-EmE, 7-mtEER.
1-dihydromyricetin, 4-taxifolin, 7-myricetin.
E1 EOEgEEENE (A) MEEWRBRAREE
& (B)
Fig. 1 Fingerprint overlay of S. involucrate var. villosa (A)

and mixed reference substances chromatograms (B)
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Table 2 Similarity in spectra of S. involucrate var. villosa
i MEUE | w5 MOUZ | w5 MUUE
S1 0.999 S8 0.989 S15 0.997

S2 0.996 S9 0.999 S16 0.997

S3 0.996 S10 0.991 S17 0.993

S4 0.997 S11 0.991 S18 0.997

S5 0.997 S12 0.995 S19 0.998

S6 0.984 S13 0.994 S20 0.998
S7 0.998 S14 0.996
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Fig. 2 System cluster analysis diagram of S. involucrate

var. villosa
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Table 3 Eigenvalue and cumulative contribution

Wk WA A% PRI T 7 A% i e g~ 5 A%

1 5277 58631 58.631 5277 58631 58.631 5068  56.315 56.315
2 1705 18.946 77577 1705 18.946 77577 1914 21262 77577
3 0791 8793 86.370

4 0541  6.015 92.385

5 0272 3.022 95.407

6 0210 2.336 97.743

7 0137 1522 99.265

8 0.060 0.670 99.934

9 0.006  0.066 100.000

R4 RSB

Table 4 Component load matrix after rotation

Wes  ERgr 1 B 2| WS MG R 2
1 0.960 0.177 6 0.822 —0.354
2 0.812 0.336 7 0.052 0.653
3 0.975 0.093 8 0.606 0.577
4 0.895 0.303 9 0.004 —0.883
5 0.831 —0.068

SEAFLEARF L, b AT RE R R R D
AR SH . SI. S20. S5 = Ay Py )14
BH, HoibPUIEES, S2. S4. S12 By~ H#iyPu)i ik
WoAIPY B R, AbT-PU )RS . (EARSE AR L RE PEAr
SEOL, BRLRE S A AL S KT 0.9, BEEADY)IIAS
[P~ ML LR M T T 2 AN 3, SPTEN
LT TR I 2 A R FH SRR
27 EXRmERNZFEFIHSHT (OPLS-DA)

N E 25 4R O AT R 2 A 22 S TR ORI
By, K9 MNERIETIA S SIMCA14.0 #Aidt
AT LA fe /N - Fed2: 40 ) 4 At COPLS-DAD . #&HY
i 3 AMERG, Hh AR X BARER Ry AN
0.827, A& Y RREMHESE Ry N 0.819, BLALH
Mee 128 07 N 0.516, IR T 0.5, W g
TR, HARGRIERERFITNGE 1. BB
Y FE AR B RENLEES] 200 4B BekG g, WA 3,
R EHEA Y bR #EE R 0.27, /M 0.3,
LA BT i v 5 07 FUG BLLRTE Y ALbrih p e
-0.582, /NTF 0.05, i FT @RI L
HAIE, BRI FHER BELL 25 M 4R S
k72 0,

x5 BABRAMPERSEFENNEEEIHF
Table5 Ranking of principal component factor scores and

comprehensive scores of S. involucrate var. villosa

Eias FRHOYL FRS2 LGEHESFE HF
S1 1.384 —0.900 0.758 3
S2 —2.021 0.255 -1.397 20
S3 —0.009 1.719 0.465 5
S4 -1.357 0.196 —0.931 18
S5 1.726 —1.082 0.957 2
S6 0.209 —2.048 —0.409 14
S7 0.037 1.205 0.357 7
S8 —-0.177 —0.386 —0.235 13
S9 0.454 —0.502 0.192 8
S10 —0.090 0.209 —0.008 10
S11 —0.561 —0.650 —0.585 16
S12 —-1.022 —0.697 —0.933 19
S13 —0.183 —0.333 —0.224 12
S14 —0.466 —-1.163 —0.657 17
S15 0.135 —0.460 —0.028 11
S16 0.664 0.291 0.562 4
S17 0.006 1.361 0.377 6
S18 —0.864 0.582 —0.468 15
S19 —0.115 0.951 0.177 9
S20 2.249 1.451 2.031 1

A i T B (VIP) S0 ik 2 Tk S )
HEARR, VIP (MR, BRI R
SEMARECR, 2 VIP KT 1.0 W B 1248 xR 44
BRI I TTRR L v T 20K, AT 9 2 R 12
PRl Lt — AR AR B AR AR R, WLIET 4. VIP
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Fig. 3 OPLS-DA model permutation test chart
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Fig.4 OPLS-DA model VIP diagram

EHRT 1.0 & 3647 34>, ol i 8. 7. 5,
WX 3 SRR NZE Sy, HAE 7 4RI
2R, ULHIIE 3 AN R I BN (R M P R 20 o
ZEFEII L E BT . TARINIIIE 1 (SR, 1%
4 (effthaz0) (1 VIPAE/NT 1.0, BEHTEX 2 SRy
X AN [ 7 1 P S 20 e o 2 e MR D, (B AR
PR LR MARSUERE T R, U 1 (AR

N2 R A B R R gy, N D )
ZL R 25 TR R
3 e

AT TN AL S PR AR . SREU TR] . $2H
J7 AT 1B AR e[S B R R &
SR FH F A 7S R E 30 min. I HAS I K HEAT T 0
ik, 45 RAERIR KA 230 nm I, fAitkig s SR
B, WOEFE 230 nm R A . S AMERHR BN AH
% - 0.1%MHR B - 0.1% B8 H I - 0.1% R
HEE-KAT 12552, 251K, DIHEE - 0.1% BRI
WOEATBEME ,  & Cn I i 7 5 B A TR, W
IR - 0.1%BE BRI AR BT

AR FLE I ST 20 LA Z5 44 1) UPLC 45
SUEIE, i AR LR PR A RIHE IR AR A, 4
IR 20 HERE SR AU KT 0.9, AU # .

TR R, FRIAH 3N, N S

M. TEHEM BRI R . AT 2R 1 43

Prigfed, RERESMERE R 20 #LEa

DM 5y 3, HERBE RS F o 4

—3. FIH OPLS-DA HHATEAL T, R VIP {E

e 70 AT R 20 B 2 e S ORI 3 Ak

gy, Hh—Amaaftilmtis, JIrmA s

A fpiE— BRI AT
ARSI ST I AL R 26 UPLC Fa o I3 7572

faifE, BEINERL, BN ZSEEGR R 51T,

DT R R 24 FH SRR T RORN ot A AR AL 1T S .
FBFAR AVEYFRREEA BT R

SE K

[1] SFEBEZEESEEYSRER S, TEEDE M].
41 4. dbnt: BHE AR, 1995: 243-247

[2] WHR. PEZAEDE M) %55 dbet dbstk
PR R, 2016: 486-487.

[81 =EFEGCgmmEH. SEPEZ G [M]. Lt
2 m dbnt: AR TUAE R, 1996.

[4] MR, FmiE, TordE. AP R RS ().
HE HR 252538, 2000, 25(5): 290-291.

[6] EZyd [S]. —#B. 1977.

[6] DU &2 B ER . U1 25 hhndE (M.
BCES: PO NIRFERA H AL, 2010.

[7] Gkergs, sHRE:, PEE, & ET HPLC fR4UEE &
LA E B LSRN TOPSIS 53PN A F 7 4 1 JiE 52
iR [J]. 2, 2024, 55(12): 4194-4203.

[8] B, 7hEdE, Fokar, . ETmEmoh Z R 54
TV AR IR B 1 TS Ak 2 B BB A [T]. R,
2016, 39(1): 70.

[o1 Hif, T/ANME, 7, & BETRERGELG
KA A FOR BB 7T [0, P EZE, 2022, 25(10):
1735-1739.

[10] Tik%, W4k, pEFFH. 3T PCA Al PLS-DA HEM
ANFE KBS & 28k 256 HPLC 4580 R i 72
[7]. 2555 B 4% &, 2020, 40(3): 568-576.

[11] BREBR, sk%=2%, k#E, &, JET UPLC-Q-Exactive
Orbitrap-MS 73 BT BORESUHI BT S5 4L 22 B> 27 [J].
24544, 2022, 45(7): 1595-1600.

[12] &AL, B E, Fbk, % K%k HPLC fRyE
T KA s R AT A (). P2, 2023, 46(12): 3044-
3048.

(%% MFE]



