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AT R AR FHRR A RN BE AT L0 6 MrEd, 28 A% 1309 120 4088) M 4005 L6 &) M 3(X Ll %
vFERBRA) W 17GLEH) R HPLC 3B S 40 F R XA B AR TA® G i ERR A KNEAS TN E2F, A E R
RERNRBELT

K G FE A KB S0RMEEE IR A § Ry oM ExXm b = RPN oAk

i E 425 :R932;R284.1;R286.0 XERFERERD A XE4HS:1006 - 4931(2022)23 - 0071 — 04
HPLC Fingerprint and Chemical Pattern Recognition of Hedyotis Diffusa at Different Growth Stages
HUANG Jiahui
(Department of Pharmacy,The 900 Hospital of the Joint Logistics Support Force of Chinese PLA,Fuzhou,Fujian,China 350000)

Abstract: Objective

growth stages including growth phase, flowering phase and fruiting phase, and to evaluate its quality combined with the chemical

To establish the high — performance liquid chromatography (HPLC) fingerprint of Hedyotis diffusa at three

pattern recognition technology. Methods The chromatographic column was Shiseido Capcell Pak MG C II - C,; column (250 mm X
4.6 mm,5 pum),the mobile phase was acetonitrile — 0. 15% acetic acid solution (gradient elution),the flow rate was 0.9 mL/min,
the detection wavelengths were 238 nm (deacetylation plantain anhydride and asperuloside),306 nm (4 — coumaric acid), 323 nm
(ferulic acid),369 nm (quercetin,rutin and kaempferol) ,the column temperature was 30 °C and the injection volume was 10 pL.
The SPSS 24.0 statistical software and SIMCA 16.0 software were used to conduct the principal component analysis (PCA) and
the orthogonal partial least squares — discriminant analysis (OPLS — DA) for the HPLC fingerprint. Results Seventeen common
peaks and seven chromatographic peaks of Hedyotis diffusa were identified by the HPLC fingerprint. The results of PCA showed
that the comprehensive quality of fruiting phase of Hedyotis diffusa was highest, followed by that of flowering phase and growth
phase. The samples at three growth stages could be classified and the six markers that led to the content differences of the above
samples could be screened out by the OPLS — DA model,and the six markers were peak 13,peak 12 (ferulic acid),peak 4,peak 16
(quercetin) , peak 3 (deacetylation plantain anhydride) and peak 17 (kaempferol). Coclusion The HPLC fingerprint combined with
the chemical pattern recognition technology can reflect the content differences of Hedyotis diffusa at different growth stages, which
can provide a reference for its harvest and quality evaluation.

Key words: Hedyotis diffusa; growth stage; HPLC; fingerprint; multi — component analysis; orthogonal partial least squares — discriminant

analysis
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JE£40. 01 mg) ; Elmasonic P Y 75 5 35 Ve A (F2 5 Elma
ST Uk 350 WL AR #E R 40 kHz) 5 QYSW — 20A B
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BB A R T % B 4 - F SRR (L5 112037 -
201801, & 1t L4 99. 3% 11 ) , BT &R iz (#it 5 110773 -
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12 b B T6 B (45 R S1 - S12) 3 I8 T2 oz M g
Ju e 2 4 Rl 3 b, BT, 20 g v IR 25 R 3
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Tab.1 Harvest time and growth stages of 12 batches of
Hedyotis diffusa

BT A I LR N g2 d
S1-54 20194 A 12 H £ KA
S5 - S8 20194 7A8H T ie
S9 - S12 2019 10A 11 8 2R A

2 FEEH%R
2.1 @igpgl-1

3T :Shiseido Capeell Pak MG C 1T - C,gFE(250 mm x
4.6 mm,5 pm); FEIHH : ZHE (A) - 0. 15% M B2 1
(B) , BB FEVEE (0 ~ 19 min i} 6%A , 19 ~ 35 min i} 6%A —
10%A , 35 ~ 42 min [} 10%A — 35%A, 42 ~ 62 min I}
35%A — 65%A) ;L :0. 9 mL / min; K% 1 : 238 nm
(0 ~ 10 min A 25 2 P 42 - BRI, 19 ~ 35 min B 420 AL
1),306 nm (10 ~ 19 min i 4 - F Z 7)), 323 nm (35 ~
42 min B FTER R ) , 369 nm (42 ~ 62 min I 2 25 T
J I ZS ) s AR 230 °Cs FERE 10 pl.
2.2 BikHE

M BUE M B L O RR I 4 - TR

72

BPZR R AR 28 O T L Ll A% I X R 458 o R SRR
JE I B A 0T 0 25, 808 B VR B A ) Ry 225. 4,
196. 8,162.7,200.1,207.9,151.5,181.5 wg/ mL 1R
B0 BE IRV R R 2 SR AR T 1L 0 ¢ A
HRRE , B HEIEHEIEIH RS 2 I ACH B 50 mL, % 9E
PR A8 i, M5 FR (TR 350 W, 45K A 40 kHz, iR
FE 30 °C )40 min, 0SB =R, TR E &, JF FHH
AN IR B FE 5T, 220, 45 wm SLFLIE AR E S, B
PRttt VA TR
2.3 HEFEEE

% B0 B B e T B (45 STl & L K
] 5 AR A AR, 5 2. 1 00T (i 2 i S R AR R
6 I AEHLA 1 1S IR B o 2 i 17 /AT IR X
P BB A A RSD 4 0. 17% ~ 0. 65% (n = 6) , A X}l 1 FH
B RSD M 0. 29% ~ 1. 02%(n = 6) , KWL EAE BT BLAF-

R MRS B AR e T B (G50 ST a6, K
Pl AR A, TE R TR 0,5, 10, 15,20, 24,
36 h 4 2. 1350 | 35 A5 R EREI A L 25 R L 11 508 %
I R 2 R 17 A A WA X B3 15 [R] £ RSD 2y
0.28% ~0.77%(n =7) , FAXTWETH FR Y RSD 4 0. 46% ~
1.83%(n=7) , FWABLK SRR AE = I N HCE 36 h I ER
TR RAF

AR B AR T (G5 ST I &, K
Pl S R AT, AT 6 4y, 4 2. 1 I (a3 S F ik
FEIAE G5 SR DA 11 5 W 2R R Ry 2 R, 17 4> AT I
AHXF 4 B ] Y RSD M 0. 67% ~ 1. 23%(n = 6) , FHXF I
TIFLHY RSD 79 0. 89% ~ 2. 44%(n = 6) , WA 7 L & M
R4f.
2.4 HPLC 159 EEH R

Z MR  HU12 4L (G55 R S1 - S12) FIAEIE TR BE
A3 i, AU A R A R, H 2. L I A SRR
FEI RE o 235 TR 033 P v 115 6 2 I 5 A £ B e [
rb O TR R L A3 B8 BT I AR R Sy 2 R

FEARLEE DA - R FH v 245 0 1% s 2 13 A BLEE T7A
FR G 2012 J o A 1241 (F5 28 ST - S12) B FL Y
I DL ST 2 RIEE 2 AR IE 2L L, 12 4t
A0 T HLHPLC S 48 8RS WL E 1oAr s T 174 30h
U, LA HR (B A 2 R TR LR THARE, 124tk P AR g 7 e
B AR L 43 514 0. 735, 0. 717, 0. 755, 0. 763, 0. 862,
0. 818,0. 835,0. 849,0. 942,0. 936,0. 953, 0. 937, % I
121k (AR I 7 B A K TP AR 45 R 3 AR [ A
KB B A — 22 5

AEX O B B T R T AR : 1248 (G5 R ST - S12)
AR R SR, 25 A7 WGRR X O B B B) 79 RSD
M 0.21% ~ 1. 83%, 3 A7 W& A % % [ LAY RSD H
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Fig.1 HPLC superimposed fingerprint of 12 batches of
Hedyotis diffusa
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Fig.2 HPLC chromatograms of mixed reference solution

3.73% ~ 39. 18% , & W 12 41k {1 46 i o 5 LA g 1) 1 0
i [ X R, W T BRUAH 22 3K, AR g i RO [A) Af
BBl fFfE 2 5

A W AR I T S 43T < 3 2 BR s ) 48 A s 7 A4
%, 43 51 Dk 345 W & 2Tk 45 i R I (LR BA B )
7. 896 min) 57U 4 — 7 R (LR B B [E] 17. 058 min)
115 0 2 B (3 B At (8] 32. 288 min) | 12 5 W5 BT 2
MR (A% B8 15} 6] 37. 045 min) . 15 5 0§ 2 T ({5 B8 i} ]
45. 187min) | 16 5 W H 2 2= (i B4 1) [H] 48. 966 min) |
17 5 L 25 1 (R B8 B[R] 53. 884 min) o T UL &I 2.
2.5 PCA

K H SPSS 24. 0 et 51450t , S A 17 LA s
SUGEEHE , SR R F M1 00 F PCA 4387 12 iEAS R A= K
By B 1 AE i B 3, JF A R AR R A
(FAC,) B B 34> FE s CRRAEMH > 1. 0) 38 2 AL R
RGHG ARG A1R A F=0.513/+0.196 f, +
0. 102 £, (AR 3 L1543 ) o FEB S, (AR &
Fe SRS LR A A ot o th 32 2 AT, AR 5 34
KB Beigs & B HE M 5 5 > TRAEI > AR K,

K2 ERSBEFESRMREER/S

Tab.2 Factor score coefficients and comprehensive scores of PCA

St FAC, FAC, FAC, F(%)
S1 -0.185 1. 037 0.993  0.091
S2 0. 367 1.286 -0.390  0.037
S3 -0.280 1.391 1.082  0.104
S4 1.281 0.232 -1.103  0.112
S5 0.314 -0.371 0.871  0.126
S6 1. 203 -1.925 -0.350  0.213
S7 0. 281 0.322 1.095  0.189
S8 1.274 0.013 -1.255  0.148
S9 1.289 0.118 -0.661  0.302
S10 1.276 0.015 -1.257  0.275
S11 1.282 0.234 -1.106  0.294
S12 1.275 -0.219 1.735  0.389

2.6 OPLS -DA

S PR AR Y 3 AN ) A K B BE L AE I R L
PRI A AR DL P R 25 S 1 O 32 o 25 S My 17 A3
B 48 Srs AR S A SIMCA 16. 0 8, %F 124t 1 e i 5
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Fig. 3 Loading plot of OPLS — DA

il 3 0 %, OPLS — DA A5 &Y o i 45 250408 A5 39 7E
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By B AR e T R A o S S AR — e 2R L H
(] —AE R BT BERE S A AR RURE R o R R4 AT 0 13 05 12
I 4 06 16 06 3 06 17 1) 748 B T SRR R E (VIP) ¥ K
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