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WE BN AWBEIFELR AR ZRA AT REEARESF TR KA &SRR E# (HPLC) %, &% 4 4 Kromasil
100 = 5 C, #£(250 mm X 4. 6 mm, 5 pm) , A H THE - 0. 1% Bhdg KR (B E ML), ik A 1.0 mL/ min, %0 5% %k 4 332 nm, 4
B A 30 CL#AEE A 10 pLo KA 25 &5k 35 LB AR PR R Sk (2012, 130723 #R) 32 5 254 HPLC 36 B, 47 & L A0,
IR, AT AL IR o F T FFZ MR ESH(CA) £ A5 (PCA) Bk =5 - #5547 (OPLS — DA) |
Wik 2 FARED LR OMEE AN E RIS R RSD ¥ T 3%.10 e SR 3 ARE 15 AEAYE SRR T 3 A RS, 9 F)
Ky G JRER A A SRR R 1 MR SR AN, A A SR ARMUE Y KT 0.9, 4800 B AT CA PCA F= OPLS — DA ¥ #E e b 2 &,
iR AE R NNAZFAFREY, OAGRBAFMEF EI® MAFT RREIMELRRIF, 2R 4, TH T EH AT R ERE
H, AT R R R # A At R R R A
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Quality Evaluation of Torricellia Angulata Oliv. var. Intermedia (Harms. ) Hu Leaves from

XEHS 1006 — 4931(2026)10 - 0103 — 05

Different Places of Production in Western Hubei Province
CAl Heng,ZHANG Wantao
(The Central Hospital of Enshi Tujia and Miao Autonomous Prefecture ,Enshi,Hubei 445000, China)
Abstract: Objective

(Harms. ) Hu leaves from different places of production in Western Hubei Province. Methods

To provide a reference for strengthening the quality control of Torricellia angulata Oliv. var. intermedia
The high - performance liquid
chromatography (HPLC) method was used. The chromatographic column was Kromasil 100 — 5 C, column (250 mm X 4.6 mm,
5 pm),the mobile phase was acetonitrile — 0. 1% phosphoric acid aqueous solution (gradient elution),the flow rate was 1.0 mL / min,
the detection wavelength was 332 nm, the column temperature was 30 °C,and the injection volume was 10 wlL. The Traditional
(2012. 130723 version) was used to establish

the HPLC fingerprint of medicinal materials, mark the common peaks, identify the components, and evaluate the similarity;

Chinese Medicine Chromatographic Fingerprint Similarity Evaluation System Software

Differential markers were screened by combining with chemometrics analysis [Cluster Analysis (CA),Principal Component Analysis
(PCA),and Orthogonal Partial Least Squares Discriminant Analysis (OPLS - DA) ]. Results

repeatability test results were lower than 3%. A total of 15 common peaks were marked for 10 batches of samples, and three

The RSDs of precision, stability and

components were identified, which were chlorogenic acid, hyperoside and isoquercitrin. Except for one batch of samples,the similarity
of other samples was greater than 0.9, and the similarity was good. CA, PCA and OPLS - DA all divided the samples into two
The established method

has good stability and repeatability, and the results are accurate, which can be used for the quality control of the Torricellia

categories, and screened 11 differential markers, including chlorogenic acid and isoquercitrin. Conclusion

angulata Oliv. var. intermedia (Harms. ) Hu leaves,and can provide a reference for the development of the resources of Torricellia
angulata Oliv. var. intermedia (Harms. ) Hu leaves in different places of Western Hubei Province.

Key words: HPLC ;fingerprint; Torricellia angulata Oliv. var. intermedia (Harms. ) Hu leaves;chemometrics analysis
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XA V7 AR A I HPLC 48 20 R 9 10 AH S HiRE o % F
B, AW 5 H FOUA A D [R5, 25 5 TR BT (CA) i
F 53 53 1 (PCA) ¥ L 1E 38 i e /> — 3¢ — 0531 43 B
(OPLS — DA) i 85 fb 2 i i 24 7 1 o0 W S [R] I U RE
() N FE ST i, B 6 A S G b DX A A A A I o s
Hi 7 25 04 A i 8 36 I 2 FH SR IR T & R AR IR S 2 B
R,

1 UFE5KH

1.1 {¢z%

LC — 20AD Y 15 2 AH €335 4% ( H 4% Shimadzu 2
F) ) 5 KQ — 500VDE Y i it 8 75 8 15 Pe L B Ll iy s
IXERA PR F]) s CPA225D # BSA224S — CW U L 14
B K- (B8 Z R R < dbat > A RA R A >
5] 0.01 mg A10. 1 mg) ; KH3 — LAB — L AU 4li /K 1L
(L ZR BEME K AL RS 25 A FR A 7T ) o
1.2 X%

10 L7 4 BAT A HE 5 (435 S1 - S10, R TR AR B
DL 1) R TSRV A ] 7= b, 209 b 4 Tt + S
JE BT M ey BE 5 24 2 o SRV AT 25 T 48 R Ol I
(EBRZeTRa, W14 M) o & 2 B X G (LS o0
482 - 36 — 0, 71 98%) , & I R X i (L5 327 -
97 -9, T 98%) , S X IR (k5 482 - 35 -9,
T 98%) , ¥ [ AR A YR A R A E s O IE
St at, AR S o Al KO 4tk .
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Tab.1 Source information of Torricellia angulata Oliv. var. inter-

media (Harms. ) Hu leaves samples

%5y R KR B 1) S5 R KR B 1]
SI EHBEL 2023-06-03| S6  Bagd 2023 -06- 05
2 EHEL 2023-06-03|S7  Bagd 2023 -06-05
3 ZEAEL 2023-06-03| S8  ANF 2023-06-10
S4  BaEd 2023-06-02 | S9  ANF 2023 -06- 10
S5 BaEW 2023-06-02| S10 AN F 2023 -06 - 10

2 HFEEH%R
2.1 fiEEG

L EAE : Kromasil 100 - 5 C g # (250 mm X 4. 6 mm,
5 wm) ;B : LHE(A) - 0. 1% BERR KA (B) , B
YEWE (0 ~ 5 min I 10%A , 5 ~ 20 min I} 10%A — 15%A,
20 ~ 40 min I} 15%A — 40%A , 40 ~ 50 min [} 40%A —
60%A , 50 ~ 60 min f 60%A ) ; i34 : 1. 0 mL / min; ¥
P 332 nm AR 230 C i RER 10 pl.
2.2 A&

TR A X6 HE S V8 - TSR TR 4 22 B L S B
X B A5 29 10 mg K5 2 FRE , 20 il 10 mL A=,
TP S VRV i, BDAS S R | A 22 W6 | SR B T o
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A 4> ) M 982,94 wg / mL .1 104.46 pg/ mL .,
1 156. 40 pg / mL A EL—XF AL 200 5 25 R 2 it B 2 mL,
B — 25 mL AR I H B ROE 25 4850, RIS 45
PR 4 22 M6 AT SR B e B 00k 78. 64 g / mLL
88.36 g/ mL.95. 51 g/ mL ITRA X IR ST

AU VAT BURE AR K (i 3507 0. 5 ¢, RS2 AR
B IEHEIE I R B I A T BE 25 mL, % 2E , FRE T
AP (1) 240 W i % 45 kHz, T [A])30 min, i
¥, PR UOPRE T A, P D S R R L R A)L &
0. 45 wm TALUE M D8 , IS, A5 o
2.3 HiEFER

2 P B —HERE (S IE & #2220 F
05 Bl A A S VAR, 45 2. 1 IR (033 2 3 St AR
FE 6, EIE R L LA 5506 (4 22 Bk ) Sl 5 BRI (f
BB () rp R ) | TR A AT DGR X O B B )
(RRT) F1 4 X W 1 £ (RPA) , &5 5 (9 RSD 43 51 /N T
0.91% f12.95%(n = 6) , Wy NGB B BLAS .

R M0 B A] — U AR (S & i 4% 2. 2 0
Dy ikl s A A T, E IR R 0,2,4,6,8,12,18,24 h
BF 42 2. 1 30T g &R A e il ik sl LS 5
U (& 22k ) S BRI TR A SR 161 RRT FTRPA,
25 B9 RSD 43 B1/N T 0. 95% F1 2. 66% (n = 8) , 7 B fit
TR TR S IR E 24 h N FEATRE .

VRS HUR —HERE S (SDIE = #2220 F
D7 v il 24 AR S RV, AT 6, e 2. 1 WA Sk Rt
FEIE e s s R L DL S 506 (L 228k 1) 5 i, 11
& A 6 ) RRT #1 RPA, 45 % 19 RSD 43 W /N T
0. 88% F12. 69%(n = 6) , K IIEEZ R
2.4 HPLC 55U E 2 32 KA EE S

B 10 HERE O i, # 2. 2 00 F J7 i 45 A i v
W, 2. VIS A T HERE DN A2 8 AR i RS A
rh 24 43545 SRS AL PPAN 22 42(2012. 130723 W),
DI S g S1 o2 BRIERE , SR P30 , i [B) % 5 B
PR 0. 1 min, DL £ SRS IE Mark 04 DG e 8 57 4 145 55 7
AR HPLC & g 20Kl (UL 1) K HPLC X B4 2C
I (UL 2) , 25 e T 15 A g, il ad S TR A
R 1 CULIEL 3) Eex, 8 A L rf 3 4 gy i | 4351
U T (BRIRTR ) U 5 (4 228k ), W 6 (St 1) B S
HE e A1, Ho4x 14 A4S S 1§ RPA 9 RSD K 8. 70% ~
T4, 47% , W SE FAL K, T AN R RE & 22 18] 1 [ — B 43
G 25 SRR TR L FE 2. 10 HERE Sy L B RE G S5 AL
AR (0. 781) Fb , FLARHEURAE T (AR RLRE 43 514 0. 998,
0.990, 0.997, 0.997, 0.999, 0.998, 1.000, 0.962,
0.998, K T 0. 9, AHMRUE R4, R WA 46 K Z 504 R+
i Al B AR — 2, R AR AR E
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Fig.1 HPLC overlap fingerprint of 10 batches of samples
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Fig.2 HPLC reference fingerprint of sample
%S‘V 56 W S 28 Q? (cum) = 0.978, R2 Fil Q> ¥ KA /N F
. 0. 511415) RUIBANER E P SEJF HAT REF AT, 104t
150 S N S D
ﬁ#rﬁlﬂﬁj‘j 2;@ ) 5 CA éﬁ%%z—(#?ioﬁémrgl 50
100 OPLS - DA : 7E PCA &5 Ry 5&Ails -, LL 15 D 3LA7 0
50 W T A AR &, 5 ACSIMCA 14, 1 #1347 OPLS - DA
. . TR 2 A B A L A B B
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L SRREL 5. &2 6. FMAH
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1. Chlorogenic acid 5. Hyperoside 6. Isoquercitrin

Fig.3 HPLC chromatogram of mixed reference solution
2.5 UFIHEESH

CA: DL TOFERE S 9 15 A4~ 2y i 0eg (i FH ok 242 B ST
FEAS 5 A SPSS 21. 0 Gt it 22 40 A 4, R FH 40 ) 3 2
ARG RIS, OV 5 BRECHE 25 4 B 2517 CA, CA BR
P DL T 4 AT L, 257 T RK G 2 ok 10 B, 10 $tEAE 5 ]
B2, Hirfrs1 S8 25592 -87.89 - S10 4 11 2%,
W 1O HEAE AR S IS AP e 2 R] 25 5%

PCA : LA 15 4> A7 0 g e 1T AR R A8 1, 3 A SIMCA
14. 18 A E4T PCA o PCA #5278 rh BT A3 55040 55034 7F 95%
EAE X, B B R S E R2X (cum) = 0. 999, 57

R?X (cum) = 0.984, R?Y (cum) = 0.896, Q? (cum) =
0. 818, R2F1 Q* ¥ AR/NT-0. 5, F WA RUA 5L AT 5 L 1041t
FEM T o0 R 228 K43 B, 5 PCA 45 SR — B R ULIE 6.
154~ A W Ay e d BB (VIP) (W& 7. L)L VIP
KT 1 HIRZEE AL JF A 1O 1) 5o S 5% i 50 PE AR
[F] 7™ Ml A 15 B AR A i 2461 25 S bR i ), S5 SRR 0T 11
22 SFHREY, VIP K BN/ NR K N 1 9 05 130
IPREIUNEIIE PN RN TN PN SINIIE 2
B ) R 8, 285 200 R Bk T, R2 5 QP IH 4 S
Y ShAOEIE 2> 9 0. 276 < 0.4, — 0. 889 < 0. 05117, i
IR B AN AE o LG, B B0 A 24 3 DL IR 8.

3 itig
3.1 KNEHEERE

PSR %5 26 T A [ S AR (Y - K TR
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Tab.2 RPA determination results of 15 common peaks in 10 batches of samples

Ea sl s2 s3 4 85 S6 S7 S8 9 S10 RSD(%)
1 10. 968 0 7.980 5 19.4339 6.7723 1.7690 8.9613 13.6776 9.2714 4.5131 6.978 3 54.39
2 1.3144 1.9979 2.268 3 1.096 7 1.1897 1.304 4 2.0976 1.2194 1.5363 1.2383 28.21
3 0.2128 0.6915 0.7023 0.1805 0.3928 0.2719 0.680 8 0.198 6 0.5278 0.2572 53.15
4 0.067 4 0.196 0 0.2190 0.0623 0.160 4 0.0925 0.2026 0.0633 0.1689 0.0808 48. 65
5(9) 1.0000 1.000 0 1.000 0 1.0000 1.000 0 1.000 0 1.000 0 1.0000 1.000 0 1.0000 0
6 0.3254 0.2511 0.264 8 0.2652 0.2554 0.2774 0.2542 0.3024 0.2597 0.276 7 8.70
7 0.1228 0.3184 0.5629 0.1521 0.1243 0.1971 0.4622 0.1487 0.2432 0.1846 60. 21
8 0.2513 0.5546 0.6400 0.2425 0.3592 0.3158 0.5900 0.2537 0.4418 0.2912 38.57
9 0.4562 0.1240 0.1247 0.1102 0.206 6 0.1123 0.1234 0.3177 0.1662 0.1104 62.26
10 0.1377 0.1695 0.2945 0.0755 0.062 1 0.1175 0.2273 0.1180 0.1058 0.0887 51.94
11 0.198 3 0.3843 0.4504 0.1805 0.2310 0.2303 0.4072 0.1993 0.3038 0.2116 35.61
12 2.4109 1.2611 3.5930 0.8599 1.146 5 1.3449 2.4392 1.798 6 1.206 7 0.9242 51.26
13 0.6301 0.4338 0.9227 0.2327 0.2583 0.3557 0.6782 0.476 8 0.3396 0.2659 48.51
14 0.1122 0.728 1 0.6414 0.0935 0.8924 0.1940 0.6539 0.104 4 0.8167 0.1910 74. 47
15 0.0521 0.4486 0.3844 0.0751 0.5540 0.1318 0.4235 0. 060 4 0.5069 0.1373 73.18
0 5 lp 1§ 29 2§ 1.34538%*t0[ 1]
S2
y 4] [ BES
S9 o | BIES
S5 21
S4 0 b G:‘;z
S6 —2] o 53059
83 -4 o
510 -6 : : —— : : 1..00008*t[ 1]
S7 -15 -10 -5 0 5 10
s1 6 OPLS - DARHE
S8 | Fig. 6 OPLS - DA score plot
B4 BESHRIRE VIP [ 1+2+0]
Fig.4 Dendrogram of CA 12
2] 1.2
4 - 1.0
3 V @ss 82
2 P 0.4
(l) .59, e 0‘(2)
g 0
3 @9@@@{»@@ & @»@\\ @;&b & @5 @f\@%{\ﬁ@\b‘
i | I , . E7 VIP{EE
- 15 - 10 -5 0 5 10 Fig.7 VIP value plot
E5 PCABHE
Fig.5 PCA score plot 0.5 :Z
0. 1% B KW . LW - KL - 0. 1% B R K ¥ 0
0 XRG4 SR B B0, S5 SR LL 2 — 0. 19% B RR K ¥ o
WM (5 R TR S AR 0
U WO R R A R 28 20 b, 548 1 A TR % - L5
Kzt R 52 m, g5 5 2L 332 nm K T @58 £, 7 ‘2-700. 5 o 02 o4 o6 o5 1o

iRy SO S5 S WYk e N S U e ~ S B N 5
(20 °C, 25 °C,30 °C,35 °C) F1¥i # (0. 8 mL / min,
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Fig.8 Model replacement retention graph



202645 H 20 H 55 35 %55 10 4]
Vol. 35,No. 10, May 20,2026

&%

China Pharmaceuticals

HR I «

Inspection and Test

1.0 mL/ min, 1. 2 mL / min ) X A& 0 25 5 A4 5200, 45 51 LU
30 °C, 1. 0 mL / min 52 (335 (5] S R RICRE AT, R
3.2 HPLC 54 &%

AT FE AR P AN [] 7 i AT K AR A R A 58 %o
S, T a1 HPLC 48 BB R LR BT 15 A4 eA7 i, 45
N T ERIFTR & 22 Bk Sl B 11 3 o0 0 o BR A S5
A, 5 BRI A AR AL ¥R F 0. 9, 15 A AT 04 A X
W i AR RSD AN 8. 70% ~ T4. 47% , 45 7% 2 VG A [6] 77
FERIE L N Y v MR 270 e~ 7 NS i (S N i
] 25 1 19 Ak oy B AR AR 25 57 B i S5 5 X IR
P (R AR RLURE Ry 0. 781, XS EAR, &5 & 2% 2, AT 5 1
(SR JRTR ) 1 & i S N R R R R & i = AT
AE-S5 Hb PRI RSO T i QR B A , R SR i
b AR e 2 i 5 O LA Y A I RN AR A B ) A
P2, Y] RE X 24 64 10 1 B = A S, FE S SR g
Wik — LA
3.3 kRitEF

PCA .OPLS — DA 5 CA 25 R ¥ 7w, 10 LA 14 H54H
AR 5ok 225,517 A E RE) S8(7=H AT
R HARREURAE o — 2, 22 I 50 74 1l XA ) 7=
i 1) AT A A I 24 b T A AR — A AR AL L {RLTR]
— 77 ML B AS [V 249 M A A E — 2 22 % . OPLS - DA
e 1122 AR A B R (U 1) RS 2
T (U 6) , 5| AN [F] 7= Hb i 1A S A AC It 24 4 o f 2
S E BN Z H A HPLC $5 80 &33P Fa A ) 4 22 Bk
(U4 5) VIP(EL ] 0. 978 2, RFF A AE N 22 5 br i ) 1) 3
ARG RN (H i R A DOV E X I 7 1 A
KM PEAT 25 ARG W TR VR, A T A 22 Mk TR
YN SR X T R S AR SIS B BN R
A, R AR 1l DX 22 B A A S A A I 24 1 T A —
FE 22 R A0 VIPAESE R rh 145060 15 5 IRy iR 22
R I IR, RN P A B3 0 B i AR AR T
AT B o3 AN ) 77 b rp 25 SR, X 5 3R 2 i 14
FUE 15 RPA () RSD {3 5 — B A W IR W], S e
T EAPLR PUR BUE AL BUMAR B 2 R A
Py L) S D R ELA R S PR P TR
LR YT RN 200 H B B A W S A O
A 2561 B A% e Tk 3 It BT — 58 Y DI
I, 3 JE TR A S B TT RE Sh A A S AT A I ) T
a3, ALK AR SR 48 A B4 T A O BEAR AR 25 4 1
Irigscctiil
3.4 FETEMH

ARG ST ) D VA R e M N M A, 4
HER , o7 FH 15 B AR A b (%) 3 i o, R R P AN [ b X
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