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HWE: B ZIRANMNERFREM T SHRSL TN SR EE(HPLC) &, 2 0RFHEF I EMH AT FE &
42 A Diamonsil — C, 4 (250 mm X 4. 6 mm, 5 wm) , A EHA A 0. 1% BEER R E& — TR (BREZEBL) , Ak A 1.0 mL / min, #0 Jk ¥ A
203 nm(B LK BHELF A TALLYF B 275 nm(ARFH . EHXEE),HBH 30 °C,#HFETH 10 pL T 5ERES
H(HCA) . £ 85 5 (PCA) BE R ARk = ek — FIRI 547 (OPLS - DA) R A A TR #ZILER 29E 5 aRLLF A TR
ERLH B RERES A 0.2508~2.088,1.530~12.73,38.79~322.9,67. 78 ~762.5,57.90 ~482. 1 pg/ mL & B N 545 @&k
% % B4 (r=0.9958,0.999 0,0.997 8,0.999 1,0.999 5) ;4 % & A& & LK 3 245 R 69 RSD < 5. 0%; T 3 A v & -5
106. 97%,102. 28%,107. 14%,97. 82%,99. 50% ,RSD %%\ 4 4. 16%,1.97%,2. 27%,1.29%,1. 14%(n = 6) ;JHCA £ R 27,10 #L 24
HRTRHY2E;PCAFOPLS-DALRET, 20X F R EHLLY A TREZFRGMFRAN ZFO Ry Eib 230

FERAR R B AR, A TN, TR T ARG T T,
KB AR HAURA G R RS ENE  FORF; AL RFA
Simultaneous Determination of Five Components in Ardisiae Crenatae Radix by High -

Performance Liquid Chromatography and Chemometrics Analysis
SHI Hui"??,ZHANG Jinhe' ,LI Wenya' ,ZHOU Ying’,ZHANG Liyan',DONG Xiu’,MA Xingyan',FENG Tingting'***

(1. School of Pharmacy ,Guizhou University of Traditional Chinese Medicine ,Guiyang,Guizhou 550025,China; 2. Guizhou Provincial Key Laboratory
of Modern Traditional Chinese Medicine Creation ,Guizhou University of Traditional Chinese Medicine ,Guiyang,Guizhou 550025,China; 3. Research
Center for Application and Development of Medicinal and Edible Resources,Guizhou University of Traditional Chinese Medicine ,Guiyang,Guizhou
550025, China; 4. Guizhou Sanli Pharmaceutical Co. ,Ltd. ,Anshun,Guizhou 561100, China)

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the simultaneous determination
of five components, and to evaluate the quality of the medicinal material combined with chemometrics analysis. Methods The
chromatographic column was Diamonsil — C,; column (250 mm X 4.6 mm,5 pm),the mobile phase was 0.1% phosphoric acid
solution — acetonitrile (gradient elution) ,the flow rate was 1.0 mL / min,the detection wavelengths were 203 nm (gallocatechin,
ardisiacrispin A ,and ardisiacrispin B) and 275 nm (gallic acid and bergenin),the column temperature was 30 °C,and the injection
volume was 10 pL. Hierarchical cluster analysis (HCA),principal component analysis (PCA),and orthogonal partial least squares —
discriminant analysis (OPLS - DA) were performed. Results The linear range of gallic acid, gallocatechin, bergenin, ardisiacrispin
A, and ardisiacrispin B were 0.250 8 - 2.088,1.530 - 12.73,38.79 - 322.9,67.78 - 762.5,and 57.90 - 482.1 pg / mL,
respectively (r = 0.995 8,0.999 0,0.997 8,0.999 1,0.999 5). The RSDs of precision, stability, and repeatability test results were
all lower than 5.0%. The average recoveries were 106.97%, 102.28%, 107. 14%, 97. 82%, and 99. 50%, with RSDs of 4.16%,
1.97%,2.27%,1.29%,and 1. 14%,respectively (n = 6). HCA results indicated that the 10 batches of samples could be clustered
into two groups. PCA and OPLS - DA results indicated that bergenin and ardisiacrispin A might be the key components affecting
the quality of the medicinal material. Conclusion The established method is simple, sensitive, precise, and reproducible. Combined

with chemometrics analysis,which can be used for the quality control of Ardisiae Crenatae Radix.
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RV R 25 4 AR BHEYI AR AR Ardisia crenata Sims.
BT ERAR , B AT oM s/ )P AR
2 RF ELAG BRI I 3 I kR A XU R A T sk, T
TEYT AP RO R T 552 3 R AR 2
T = R AT B RS B RO s RS A
IR B A R A G o) B 1R P BT AR BT
At o T 5 22 i 2 B AR T PR 002025 A R
ML) Y DU 3R 2R R R AR 25 M H b 1 5
AR R, RAPR MR bRt 2 0 am SRR K
S L0 AR 2ok o A O AT — o R B
Ut ARG S T I AR P AR 2 84 5 R A i
B e SRR 1% (HPLC) i, 45 & 2 onfb 3T &2,
EEHEAS [R] 7= M AR A0 AR 1) I 6 25 57, W% 245 W 1Y) IO i
HEPETHE ALK YE  BGE IR
1 XBE5RE
1.1 {¢&8

Agilent — 1260 % 5 S0HAH (754 (36 [ Agilent 22
F]) s FW — 177 BIrp B2 R pL (KT R A (AR
RS F]) s HH - S6A HK VRS (db s BHE A4 ER A B
INF]D) XS = 205 BB R (Figt: Mettler Toledo 23 /),
K 40.01 mg).

1.2 X%

BETRAAILER AAXR amseiAm
P 4 B B X R A ORRt E AE R A FR A W L At
4% % Sh PS000688. PS011955., PS000991 . PSO11511 .
PSO11507, & & > 98%) , LM J (il 4l , Wi 1R b /o Br
ali, 7K Sk Je B LR AR R K o 24 44 35 28 B v 2 2 R 24 3Tt
EHREENEMUFERILE D).

*®1 GHHRES

Tab.1 Information of medicinal material samples

%5 JE 3 5 %5 JE 3 Eia
SI ER 2021030 | S6 FTM3Trm 2021051
2 EFR 2021032 | S7 IHILIL 2019061
S3 &M 2021061 || S8 FRr 2019071
S4  FTmEam 2020061 || S9 FMARL 2019072
S5 FMEL 2021071 | S10 FMAEL 2019062

2 HAEEER
2.1 HmEENE
2.1.1 BiEL&H

{0, 3% #+ : Diamonsil — Cig £ (250 mm X 4.6 mm ,
5 wm) s BIAH 0. 1% SRR KW (A) - ZNE(B) , BHEE
YE B (0 ~22 min B 92%A, 22 ~30 min B 92%A —
70%A, 30 ~ 40 min I} 70%A , 40 ~ 60 min I} 70%A —
60%A ,60 ~ 65 min i} 60%A — 0A) ; Jfii# : 1. 0 mL / min;

R4 : 203 nm (RFLASTR A& B A HM AR
H B),275 nm (B IR A HEE ) s HE IR 30 °C ke
H#:10 pl,
2.1.2 ERHE A

TRA X B o i OB PR A LR L
FISRE AP RTT A VH WA S BX IS &K%
FRAE , i1 50% HEEE 75 (2] 58200 W, 5513 40 kHz) i i,
FEAY RN B0 BRI 4 W 5 4% I A, i 509 S
i) R B e 4 Sk 3. 135 weg / mL.19. 12 wg/ mL,
0.484 8 mg/ mL.0. 847 2 mg/ mL.0. 723 8 mg / mL f{JR
A0t HR ST T

PE TR Y MR 29 0.5 o KB FRE , B %
SR R SO0 B 25 mL, BRE T, IR TR 40 min,
BV AR PR UCPRE i, T B Rh A2 080K 1Y i £
FE5T, 2420, 22 pn SALUERET 8 ISR UE W, B2,

PP X R VU < AN IR i, e A3 T e R A5
T 1) B B X R U TR
2.1.3 FHRFEE

Z G0 VRIS B2, 1. 2 35 T IR A % B S A
P T PR R U A L K2 L LT A
TSR AR A |, 10 SR G 1] A5 RS AR R I B T
i 0 31 1 A K T3 0005 R > 1.5, KR4k 4% 85 BL4F i
NSRS

LN RFEE A HIKG % i 2. 1. 2 00 N IR & % e
s VARG T, I 50% R Tk 3R TR 0T R U o 45
R0 WL, 3% 2. 1. 1T R (i S bR 2 L id 5%
WA TR o AT A B i TR B2 (X, g / mL) SR A AR b U
T ALY ) SR AR AR AT 2R [ U3, 5 1] U R Ak i 9
HISE T

K2 BAUERERER(n=6)

Tab.2 Results of linear relationship investigation (n = 6)

T A%, 2 2% F2 r LT A (ng / mL)
EAFEH V,=24.622X,-1.9173 0.9958 0.250 8 ~2. 088
HILR R Y,=30.088X,+121.03  0.9990 1.530~12.73
EOEE V,=11.081X,-60.129 0.9978  38.79~322.9
BRELFA Y,=0.2578X,-4.1042 0.999 1 67.78~762.5
BRELFB Y,=0.257X,+2.0934  0.9995 57.90~482. 1

K BRI - B2, 12 00 R IR A 6 IR SR
HELHE 2. 11N @ SR SR RE DI AE 6 YK, 0 SR I
AL ZE IR W E TR LR AAER e e
T A H M4 2 BUETH A RSD 73 51 0 0.42%,
2.11%,0.53%,2.60%,2.14% (n = 6) , KWL K
BERAT

R M B 2. 1. 2900 R (G55 S 1)l
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LARFER 2 BILER 3. 280%F% 4. aBELFA 5 aHLLHFB
A, RA IR ER (203 nm)

1. Gallic acid 2. Gallocatechin
B. Test solution (203 nm)

B. AKX L8 7% (203 nm)
% (275 nm)

A. Mixed reference solution (203 nm)

E. Test solution (275 nm)

B1 SxkEeEE

Fig.1 HPLC chromatograms

C. MR IE %% (203 nm)
F. MM IR 5% (275 nm)

D. A R R (275 nm)

C. Negative reference solution (203 nm)

E. #X 5

3. Bergenin 4. Ardisiacrispin A 5. Ardisiacrispin B

D. Mixed reference solution (275 nm)

F. Negative reference solution (275 nm)

09T EIE TiEO,2,4,6,8,12,24,36 h i §%
2. 1 VIR S AR E | i SR TR 25 51 I B+
R BILRIR A TR A A 21T A A P41 B
FU) RSD 53 5] 1y 4. 70%,2. 57%, 3. 19%, 2. 73%, 1. 67%
(n=8), FIHLIR SR I CE 36 h AT E

VRS BB AR (i S i i, K % FR
FE LA 600, 4% 2. 1. 2 0T Jy vk i A ke W, PR
20 L VIR A S R AR DU 2 e s e i AR, O 110 &
R B TR LR AR WA R A,
HWE R BTS84 28. 29 pe/ g, 249. 77 pe / ¢.
6.91 mg/ g.32.25 mg/ g.24.05 mg/ g, RSD 77 % A
1.91%,1.65%,1.38%,2.04%,1.34%(n = 6) , W )7
HEEMERL.

JIRE Rl < B 60 % 2 25 M R (G5 S1) il
i, A6 07, A3 A — 8 o v B2 A A5 I B o3 o) B I
WL 2. 1 2300 F Oy il g bR R, B 2. 1L 1R
BRI E | 10 SR T AR5 M e A5 2R I
BFRAIILRR AR AMSEF A AR
1 B3 [R5 5518 106. 97%, 102. 28%, 107. 14% ,
97.82%,99. 50%, RSD 53 51 4. 16%,1.97%, 2. 27%,
1.29%,1.14%(n=6),
2.1.4 HENFE

HUC10 b 25 WA it 4535 6, 43 0l 4 2. 1. 2 300 B 7 i
il £ B A TR, T 2. 10 1T (O35 Ak ke S AT
e 3K, 0 A A L B i A5 R W3R 3.
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=3

GRS ENEL R (ng/g,n=3)

Tab.3 Results of content determination of medicinal material

samples (mg / g,n = 3)

By ARTER BILER 2a9%F AWELFA BHLLHB

S1 0.0404 0.5485 14. 62 52.91 12.05
52 0.0415 0.4673 14. 46 44.32 5.748
S30.0434  0.1144 14. 01 12.01 25.37
S4 0 0.0421  0.9544 14.03 2.096 69.99
S5 0.0478 2.2357 17. 34 2.481 78.76
S6 0.0457  1.1946 19. 49 3.281 128.4
ST 0.0423  0.7181 15.91 1. 908 63. 68
S8 0.0371 0.0334 17.20 21. 66 21.41
59 0.0416 0.3148 20. 02 2.344 82.01
S100.0425  0.0525 14.19 2.537 75.76

2.2 f=iEsiR sl

3= RIS (HCA) « SR H] SPSS 26. 0 Ge it 8
AT o LA TOHEZG M RE P I B TR A LASTR A R
R AMERIT A LAWA S B SR, R
2 ) S E B 25 9 2 X AR RD AR 25 M R S EAT HCA
M7 BRECEE B S 20 B, 10t AP AR 25 61 R 5 vl 38 o
22, Hidh 45 126 9 S1 - 84,87 - S8,S10; 55 22K K
S5 - 56,59 HE LI 2.

F A3 A (PCA) < 5% FH SPSS 26. 0 48 it 24854 >
BT o LA TOHEZG B RE S i B F 1R G LR R A R
AME R A KA ME B B E AR, B E N
OTRRIEAE > 1R BRI 2 8 2> sy, Bt
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Fig.2 Dendrogram of CA

J7 22 DTHRFE N 80. 284% , F W 21> 32 1 43 P A - b i e
JA AR A S B LR R (A 5 sk 0 2R 40 WA
T (WL S) A, EMor 1 EE M T EE T
R WG ILASTR A SRR M EWE R B fEE, B2
FEBE T APIA ST A M5 E R SIMCA 14. 1 #F
X8 3 B R PCA BT, 10 L2561 R 40 T
TATRIGIR , H 45505 YI7E 95% B A5 X ) IR 5 Bl
P73 i A A 0 K50 T S o AH A BB, 10 i 25 4
il 2 B FZE P 1Y) 25 S B AR B TR LA 3.
1E 28 M fe /D — e ik — F1 5143 B (OPLS — DA) : 78
PCA J:fill 384T OPLS — DA #2347, #8453 OPLS - DA
R4 ERSBEEMRIT T ERRKE

Tab.4 Eigenvalues and cumulative variance contribution rates of

principal components

ML R FETRE%R)  RirF ETRE%)
1 2.975 59. 509 59. 509
2 1.039 20.775 80. 284
3 0. 681 13.619 93.903
4 0.182 3. 644 97. 547
5 0.123 2.453 100. 000
x5 ERIOWEFHETER
Tab.5 Factor loading matrix of PCA
BE RS ERSD ERD2|HF B IS IR
Cl ZAFm 0.813  0.49| C4 BALLFA -0.765  0.337
2 BILFE 0.727  0.572| C5 BALELHFB  0.915 -0.261
3 #8%% 0603 -0.533
t[2]
3 = | .
2 i IS
L U e
:é \\ Stepe s oS5 /// :
:i 8 B il t[1]
-6 -4 -2 0 2 4

B3 ERSAHESE

Fig.

3 PCA score plot

RN (1550 UK 4) A AL 240 R2X = 0. 997 \R2Y =
0.884.0%=0.808,3 ™S4 > 0.5, &/~ A B A2 mf
SRR ELAT R Y A R TOUI 68 7, 38 1k 200 YR
Bk (ULIELS) , R? A1 Q2 1 RHE 2 RER > 0, R2 A1 Q2 13 [0l
JALR AR 23 50 4 0. 248 Fl — 0. 905, ¢ W B #L I 1F 45
R AT LA B S 102 AR i bl o oh 3 25,
PR ANGE 5P (S1.82.88) A —25, T F BN | 57 %
I TP JUVT AR N R AT (S3.84.87.810) —, 51
24 S BT B B AT B M AR ST (S5.56 .59) S — 2 AR i
PR (VIP) (H 2 i 6 22 AL B W B 248 b, K
43 VIPAE R K, 28 % R 43 W 41 6] 55 it 22 55 110 5 1) e
KUe) 5d b %t VIP (B #E1T 434, 15 81 25 F AR B i
VIP 1553 E (WL 6) o DL VIP > 1 4 B, eI A 2 &
FIVE T 42 B A R RE R X6 20 18] 25 i 22 S5 52 i 45 K )
O3, JE AR 2 A T 4 R DG
t[2]

1 il - | s
os7
0 \
1 . Sto oS2 eS8 #59°55 es6
-2
-3 r v t[]}
-6 -4 -2 0 2 4
B4 {RE/NZFEE - HARGESE

Fig.4 PLS - DA score plot
t[2]

~0.2 0 02 04 06 0.8
El5 OPLS - DA # B 200 % 0 52 HEFF 6 36
Fig. 5 Permutation test (200 times) of the OPLS - DA model

1.0
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1.5 [
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0
-0.5 y y Var ID (Primary)
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E6 VIPEGSE
Fig. 6 VIP score plot
3 itig
3.1 BiEKEHER

T 5 T 2 58 TR [F I s AH CH s - K, O -
K, OME - 0. 05% BRI, M — 0. 1% BRI WL, &
& — 0. 2% BEFR VW) L AN A 4635 4 ( Diamonsil — Cght,
Platisil — C o ¥, Agilent 5TC - C,o ) , ARIAEIR (25 °C.
30 °C.35 ‘C)FARIARI (0. 9 mL/ min. 1. 0 mL/ min,
1. 1 mL/ min) o 455 DLAHF 5 o T 6 € 3 25 0
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3.2 HiXSARHEH AR

PRI 9 %457 0.5,0.8,1.0,1.2 g (IFE
Frbese, R4 TR R AS [ 4R BU 2%, LA 40,
60,80, 100 min [ FEHLT ], LA 5 AN WL o 0T o0 15
o 0 TR K/ B Aer 85 i A% AR bR L B T &
A4 At A TR 8
3.3 IStRALIERE

FHAXRRRROR EEGH Nz —, AR
FRENZ PUR R ) R RE PO PRI P
BEAHER- L RS RTT A MEME R B
ARAPAR P ) =i B AT 2B, A PR T 20 S
FRERAE PSR B HPLC el 8 T AR EP AR 25 44 rh i W 42 12
T BHIA FERE N &, 2B 2 FANE T AR
29 SRR E W 4 S A I it AT AR 5T e
AMP ARG A A LR R ELAT B Wbt A8 T 123 OAS B
FEHERE IR 5 R SR & B A A HE AR L
3.4 FHiEEM

AW ST TR B AR D AR 25 6 T T
B R LRER R R AN RITALEWEZHB
L HPLC Y 20 TA T TR S 2% 2 M R AT
ANTRIHEAE it 45 B3 5 T AFAE 22 57 3K T e 5 R DR
(47 1l RSO N T ) A8 DR A G 4 VIP (R A
FEAERE A P4 21 A T RE S A AR I e s Y 6
BT o
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