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AEERKBEERXREZSIEN
NEF,TEF,BEM,5 4 ELE

(ZHAEENTEEHBRBAN PO, 2% M 234000)
BE: BN A5 H0aME#HPLO RS A B S may R EMEF k. 7k &34 4 Shim - pack GIST €, 4£(250 mm x
4.6 mm,5 pwm), R A TH - 0.05% FRER K7z R (B EBRBL) , & 4 1.0 mL / min, &0 % K % 230 nm, A8 % 35 C,#HEH
20 pLo KR P 25 & 15 S A ARLE RN AL (20124 RO E S 4 MR R A KRB (GH G AR EePR A T AH)
A7 09 HPLC 3550 B 3, 30 % 2 A% I35 RS o i AR AR ML, #E4T 2 2 94T (PCA) , A L2 &R 0 R ) A& K I AF & 09 R
T, IS AL R AT BT R 14 SRS HPLC 38U B 535472 19 AN AE J5iNH 5 AR, 2 A b ik ik AR | ok
BB AR P T FFHOR B e AR R, 14 SLAESRABILE ) 0. 808 ~0. 999, PCA £ R A H I iz 6 E i ; Lk S A RS R BRI
AV 22.06~352.98 pg/ mL.8. 05~128. 78 pg/ mL.8. 31~ 132. 98 pg/ mL.12. 21 ~195. 36 wg/ mL.15. 91 ~254. 53 pg /mL JEE N 5
AR R BRI (r>0.999,0=7) ;R RS 4 0.71,0.29,0.23,0.37,0.49 wg/mL, & R4 54 2.23,0.85,0.83,1.24,
1.52 wg/ mL;# 8 B Fa bk & R 2 R 69 RSD 390 F 2. 1%; T34 mAF e M & 93, 62% ~ 102. 19%,RSD # 2.37% ~ 3. 45%
(n=6). 818 MAFTFHEE AT TLHRIF ERBETE, FFEGRERKPA TR,
KR AR AR 28923 HA0RA E BB T RS
Comprehensive Evaluation of the Quality of Rabdosia Amethystoides in Different Growth Stages
GUO Xiuxiu, WANG Zhengyu,ZHAO Xiangyang,FANG Min,CUI Dongmet
(Suzhou Food and Drug Inspection and Testing Center,Suzhou,Anhui 234000, China)

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) fingerprint and multi — component
quantitative determination method for Rabdosia amethystoides. Methods The chromatographic column was a Shim — pack GIST C
column(250 mm X 4.6 mm,5 pm),the mobile phase was acetonitrile — 0.05% phosphoric acid solution(gradient elution) ,the flow
rate was 1.0 mL / min,the detection wavelength was 230 nm,the column temperature was 35 °C,and the injection volume was 20 pL.
The Chinese Medicine Chromatographic Fingerprint Similarity Evaluation System (2012A edition) was used to establish HPLC
fingerprint of 14 batches of samples in different growth stages (seedling stage,seedling growth stage,lush stem and leaf stage,early
flowering stage,and peak flowering stage),and to determine common peaks and identify common components. Sample similarity was
calculated and principal component analysis (PCA) was performed to comprehensively evaluate the quality of samples in different
growth stages,and quantitatively determine the identified chemical components. Results A total of 19 common peaks were marked
in the HPLC fingerprint of 14 batches of samples,and five components were identified, namely rosmarinic acid, cafftaric acid, rutin,
oleanolic acid,and ursolic acid. The similarity range of 14 batches of samples was 0. 808 — 0.999. The PCA results showed that the
comprehensive quality of Rabdosia amethystoides was highest in the early flowering stage. The linear ranges of above five
components were 22.06 - 352.98 pg/mL,8.05 - 128.78 pg/mlL,8.31 — 132.98 pg/ml, 12.21 - 195.36 pg/mlL,and 15.91 -
254.53 wg/mL,respectively (r > 0.999,n = 7) ;the limits of detection were 0.71,0.29,0.23,0.37,0.49 pg/mL,and the limits of
quantification were 2.23,0.85,0.83,1.24,1.52 pg/mL, respectively. The RSDs of precision, stability, and repeatability test results
were all lower than 2.1%. The average recovery rates were 93.62% - 102.19%, with RSDs of 2.37% - 3.45% (n = 6).
Conclusion The established method has good precision, stability, and repeatability, and the results are stable and reliable. The
optimal harvesting stage for Rabdosia amethystoides is the early flowering stage.

Key words: Rabdosia amethystoides;growth stage;multi = components determination; HPLC ;fingerprint; principal component analysis

TR NIBIE B Y B 45 3% Rabdosia amethystoides P AR J a2 A0 ST ELUA B B BT B R T
(Benth. )Hara Vit 3855 i THRCRORARIY 2!, gl -8 R G By B o 8 Dk A2 VL5 W VA5 iy o
F7E TR LI WL AR S S A, MR 29 AR b A i R T R T, & B 2R
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2 A ) A e R E AR R AR K
JE 30 85 DI AE 5G| 418 v 25 B ZE AN ) AR 0 P9 78 o i A
A 2 SR A R T T 2 R TR I S B, At PR I
I R YT 8RN TF J i ST DA 0 40 o SE Ay - 120 % P 2%
SRR, 2 M MR EAEAE 22 57, IR A T 2
TR LIRS ) IC 2“6 ~ 10 H JT AL I 5% 1 4 -3
37 QIR 2 MR e ) IC 8k 6 ~ 7 H RIC T =5
30 E AT B o RN SCHR B} i e = AN ] AR R A 4%
S Ak 2 B 43 R SR AR Ak R B A SR M A A G i
T ST I, A5 A OR FH  ASOOR €83 (HPLC) 75 2
S [ AR I A 25 S () i S | (] s o e 54
FEIA B (R TR I HEREI A R T SRR
SRR AREIRIR ) 1Y &, PS5 E R 40 (PCA) 25
BV A 25 SN ) SRS %) o i, o HL T R R A
FRWHRAE S ARIEIT .
1 UFE5KH
1.1 =%

Waters 2695 B S R0 AR AL 35Y (7% Alliance 26957
DU T B VA , 2489 T8 Ak — ] WL A6 G BE T, Alli-
ance 2695 % JF#£ 2% , Empower 3 {8 % T /F i (3
Waters A7) ) ; AB — 135S FUH, K- (Fii 1 Mettler Toledo
3] LK EE M 0.01 mg) ; BSA 1248 Y Ht, 1 K OF (7 [
Sartorius 23 7 , A FE A 0. 1 mg) s TA — 27 HUH 5 )% 75 Uk
ar (s = SR A BR AR o
1.2 X%

X B oK 1% A R (HIE5 4 111871 - 202007, & &
98. 1%) , BN HE PRI 47 /iR (LS54 112087 - 202101, 75
i 98.3%) , T (it 5 & 100080 - 202012, & &
91.6%) , 55 BUR R (#t 5 2 110709 - 201808, % &t
91.1%) , FESR TR (#L 5 110742 - 201220, &1 99. 3%) ,
I A 2 R e TE IR B s LG T EEY O g
afi, AT R 3 2, KR 2l K o 14 HE T 25 3 25 4
(45 R X1 - X14, ¥R A 2808 M i B 256 F
R AR BULEE 1), 2B B 25 K22 X 4l 2
P58 R IE i, RS B B T KAk [ AR R
i TS WO AR, A .
2 HEEHER
2.1 fiEEG

a4 . Shim — pack GIST C ¢ #£(250 mm X 4. 6 mm),
5 wm); EIAH: 25 (A) - 0. 05% BB /K IE W (B) B
PERE (PER AR DL 2) 5 W08 - 1. 0 mL / min; K3 K
230 nm; A 2 35 °C; PERE R .20 W,
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Tab.1 Information of samples

By REWN ARB | %% REHNR R
X1 2022-05-12 4% X8 2023-05-30 #AEKH
X2 2022-06-10 HAkH | X9 2023-06-24  EetHAEH
X3 2022-07-05  E¢HRAH | X100 2023-07-15  ZE-tRAH
X4 2022-08-20 EePREM | X1 2023-08-08  EetREM
XS 2022-09-17  Fiesnd | X120 2023-09-05  ZeHR A4
X6 2022-10-22 A X13 2023-09-30 JFicind
X7 2023-05-05 4% X14  2023-11-03 &t

=2 HEERBRER

Tab.2 Gradient elution program

t(min)  A(%) | t(min) A(%) t(min)  A(%)
0~2 5—15 | 35~50 27—30 || 62~75 75
2~30 15 50~60 30—65 | 75~80 75—5
30~35 15—27| 60~62  65—175

2.2 A&

TR X ULl VS VAR« 4 1) B0k 326 5 R S P 75
i T FREICR R R SRR BEGE R RS L
83% £ T, il i 1 mL 43 %] & 0. 441,0. 161, 0. 166,
0.244,0.318 mg (IR A& X G & UL mL, B
10 mL 75 50, I 83% <0, il B BE 1 mL 43 51 3%
0.044,0.016,0.017,0. 024,0. 032 mg Y IE & % B i i
W, 220. 45 wm PERSET U8, BUELUE R, BIAH

PR VAT BURE R R 2 1. 0 o, KRR, BB
FEAETE L, N 83% £ W5 50 mL, FRE i &, 75 4b #f
(Ih= 250 W, $51% 50 kHz, F[A])42 mint'4!, 350¢ , FR-RFR
SE T, N 83% L BEAM IR it 55], 220 45 pm
DRI %, IS8, B4
2.3 B EgET
2.3.1 T EFER

K B 2. 2000 A (X3)  #22. 1T
O SR SR RN A 6 YR, DAL BE B [R)5E v | 5 AH 46
(o 5 20 B P R A I 0 12 S BRI (S) |, A3 4% AT 0
B4 A XS B8 B[] CRRT) A AF o e 187 B (RPA) o 45 S A
RSD 3 I IS 1. 13% A1 1. 72% (n = 6) , 2 W] )7 10
R

FeE PRI 2. 2 300 T A M (X3) L, 430 1
FIRAE0,1,2,4,6,8,12,24 hif4% 2. 1 30 F (3% 561
PERERIN S, DA 12 S 5% IR 0G , F 58 4% 64 16 Y RRT M
RPAZ5 19 RSD 43 IR 1. 09% F12. 96% (n = 8) ,
ALKt V2 TR 2 R O 24 h N BEASRRUE -

B MR O  (X3) 18 &, dL 6 #5 2. 2T
75 ¥ il £ B A TR, F2 2. 1 TR (43 S ERE D 22
DA 12 S0t BRI | 3153025 AT 5 RRT T RPA S 45 2R 1Y
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Fig.1 HPLC superimposed fingerprints and reference fingerprint of 14 batches of samples
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Fig.2 HPLC chromatogram of mixed reference standard
RSD 73 IASHE I 1. 26% F12. 88% (n = 6) , £ W] 5k &
BRI
2.3.2  AB U E I L RAE L

I 14 HERR A5 38 1, 3% 2. 2 T Jy v o A K
VW 4% 2. 1T g S5 R AR I A il skt (8], 2k
gl SR SC B AR LT RS0 (2012A ) R4 i 3
G, LAX T RER S IR, e A S8 R 0. 6 min, R
FHRALEGE 0 5 W A T 22 A TE IR DT , A 1
B NFR BSOS AT g S s (UL 1), AT AR AL EE
PP o 25 14 LA i Hepm e 19 247 06 5 TRA5 0T HELA
IS (DL 2) Hex 5 48 A H b 5 AN Loy, 43 ) Dy ik 12
Tz (1) RO HEmE A 1R (I 4) T (I 12) FFEL
MR (W 14) REIRTR (1§ 15) LA 12 2RI (S) 1T
15 4 A7 0% B9 RRT 1 RPA, 45 3 189 RSD 43 31l
0.43% ~1.69%, 13. 61% ~ 57. 29%., 14 ¥ i 5 X} 1
Bk (UL BT R) A AR BLBEE [ R 0. 808 ~ 0999
(WL#3).

2.4 PCA

DL & s s EE 19 A4 Ay g g AU AR L &

A SPSS 22. 0 G i 2 544 4T PCA, DL 3= % o0 R 4iE

14. F3 R B

(N) > 1A FREUR AL R 715 20 R EUE RS - 100 2%
SRR A F L, BT 7 25 5Tk EE R 88. 923% , 1k
JEFER (> 85%) , BRI 44> o vl FH - &
A5 3 Y T A R B DT RR AR DL 3R 4 FE a3 R 2 e
R LR 5o P UL, FE A3 1 STk i R A8 bR B 2 Ml 1,
4-5,8,11,13-15,17 - 18, EW /2 M%E2 - 3,7,9- 10,
12,19, FM4r3 W1 - 2,4,6, EM4r4 Rk 16,

K F SPSS 22. 0 48 i 2 R AF 1 H 5 44> T 43 1945
Oy MEF LRGP REC F = 0.477 F, + 0.285 F, +
0. 157 F;+0.082 F, . Hrf  F| F, F5 F A 4 TR
15851, FIGREE B9 0 o IO WA [a] A= A 0] 245 1 4 2 1#] 3%
F 5, FIE KRR TSR A T 7 45
RILF 6,7 M, B A i 25 G HE P AR R I > 25
SR > BEAEI > AR K > 2.

3 HAMETEHER

Tab.3 Results of similarity evaluation

Heutms AL | AESRmET AWVE | HAsemS MR
X1 0. 981 X6 0. 842 X11 0.971
X2 0.977 X7 0.972 X12 0. 999
X3 0. 808 X8 0.976 X13 0. 988
X4 0. 956 X9 0. 956 X14 0.973
X5 0.997 X10 0.925

R4 EIHOFEEMAERHKE

Tab.4 Principal component eigenvalues and proportion of variance

explaind
RS BT HAEE FERTKRER) RAFTEZTRE(%)
1 8. 054 42.387 42.387
2 4.812 25.326 67.713
3 2. 648 13.936 81. 649
4 1.382 7.274 88.923
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x5 EMSEFHEIER

Fig.5 Factor load matrix of principal components

F6 M4HtERHMERSEZERITHRF
Tab.6 Comprehensive score and ranking of principal component

in 14 batches of samples

%5 CRlH) F, F, F, F, BARY #HA
X1(%h% ) -1.705  0.544 -1.388 -1.144 -0.97 11
X2(# Ak H) -1.690  0.279 -1.488 -1.217 ~-1.06 10
X3(FEebR M) -2.937 2316 0.194 1.103 -0.62 8
X4(EebRBM) -1.740  0.877  2.905 1.512  0.00 4
X5(FF#e4) 0.822  0.821 -1.809 -1.489  0.22 2
X6( 2 564) -2.953 2,189 0.129 0.420 -0.73 9
X7(4h%4) -1.924 -3.440 -0.160 0.040 -1.92 14
X8(& £ &) -2.947 -1.470 -0.008 -0.294 -1.85 13
XO(Ert X B H) 5617 -1.768 -0.281 1.204  2.23 6
X10(EeHR &4)  1.801 -1.056 -2.795 1.59%4  0.25 5
XI(EeHRES) 2,530 -1.780  3.059 -2.070 Lor 7
X12(%eHRB8)  0.877  2.329  0.960 0.088 .24 3
X13(FFe41) 4.811  3.524  0.127 -0.233  3.30 1
X14(£&7H8) -0.565 -3.365 0.555 0.749 -1.08 12

RT HZUXRERNR.EERERER

Tab.7 Results of linear relationship,limit of detection and limit of

BT

EN T ERL2 ERL3 M54

1 0. 689 -0.411 0.533 -0.111
2 0. 147 -0.713 0.529 -0.074
3 -0.577 0.723 -0.061 -0.136
4 624 -0.062 0.717 -0.120
5 854 0. 030 0.204 -0.418
6 0.235 0. 209 0. 862 0. 102
7 -0.094 0. 689 0.261 0.072
8 0. 943 0. 085 -0.224 0. 186
9 0.322 0. 858 0.178 -0.071
10 -0.069 0.779 0. 466 0.015
11 0.753 - 0. 306 -0.039 - 0. 465
12 -0.337 0. 842 0. 164 0. 060
13 0. 852 -0.128 -0.106 0.318
14 0.936 0. 136 -0.249 0. 143
15 0.929 0. 082 -0.304 0. 139
16 0.293 -0.050 0.295 0. 837
17 0.915 0.290 -0.235 0.019
18 0. 863 0.358 -0.245 -0.080
19 0.475 0.824 -0.136 -0.182

2.5 HmEENE
2.5.1 FEE¥EEE

F G5 5E PRI B 2. 2 300 IR A IR A T At
TR, 22 2. 10T (8 3 S5 AR 5 i S i I
25 TR T VA VT 55 TR A5 T Rt V2 YRR ) % B s [ 4k
A AN g B RO RAF(R > 1.5) UL 2 &3,

RN R 3 I R 2. 2 00T YR G 0T R
£ 0.2,0.5,1,2,3,5,8 mL, 23 & 10 mL AR,
FH 83% £ Pl B AR F IR A X AR, 352 2. 1T (g
SRR A, DAREI B 43 T e R B (X, g / mL) R
Asbr BT (V) YA AR AT T 25 SR L3R 7

6100 PR A5 5 R BR 2 B 2. 2 01 R RS 6 IR A T,
83% LWL R BE A5 R G A% R S VAT, 56 2. 13

Al AU 5

quantification
BalAS ahiE o RRRRARRER
(pg/ml)  (pg/mL) (pg/mlL)

REAR F=58.445 X, -1.965 0.998 22.06~352.98  0.71 2.23
BB AR 1=62.761 X,+2.444 1.0000 8.05~128.78  0.29 0.85
FT Yi=77.594 X;+1.362 1.0000 8.31~132.98  0.23 0.83
FHAE =845 K 4T.515 0,997 12.21~195.36 0.3 L%
KRR F=83.251 X,-3.362 1.0000 15.91~254.53  0.49 1.52

TSR E  LUEME (S /N) R 3:1,10: 1 E
AR 00 S 114 T3 Y 32 4 S Ay A ) R R i B o 245 S
W T,

K5 B 2. 2 300 T YR A 0 B I U, 45 2. 1300
T35 A SRR E 6 WK, 10 S 04 T AR 45 SR AT
I 143 W TR AR B RSD 9 0. 37% ~ 0. 88% (n = 6) , Y
ok R AT

FeE MR G  BORE B (X3) 3 e, K S5 PR , 446 2. 230

17
16,1819

| KA 4 FoukBLIE 5B

2. T

14, S50k 15, fRRmR

E3 #HilmsikEeitE

1. Rosmarinic acid 4. Caftaric acid

12. Rutin

14. Oleanolic acid 15. Ursolic acid

Fig.3 HPLC chromatogram of test sample
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O A R A T, IR NE 0,3,6,9,12,18,24 h
FH 2. 1IN (8 3% 25 PR AR 7, 10 Sre 0 T R 25 R 4%
T I 8 U T ALK RSD M 0. 64% ~ 1. 62% (n = 7) , W
B AR E IR R 24 h N EEARTROE .

2 M BORE A (X3) 3 i K SR 2, AT
6%, 4% 2. 20T J7 vkl 2 s W 4% 2. 1 IR (g
A HEREN E |, 0 SR UG T AR, IR T AARE S A5 Rk
ERTR AMMMEREI A /R T SRR (RE SRR T8
A 2.118,0.574,1.361,0.712, 1. 172 mg / g,
RSD }1.12% ~2. 07%(n = 6) , W kR E M R i

AR [ 56 B R] —HEAE i (X3) 2905 ¢, K %
FRAE , AT 67, B 100 mL HLZEHETE b, 435Ik % hin
IR AR BRIV 45 W 2. 5 mL, #5262, 2350 F 77 Bt 4 At
VAR, 2. 1IN Ak S R RERE I G T SR T AR, T
AN e S5 L 5 A4S LA 1O 2 i 93. 62% ~
102. 19%,RSD 5 2.37% ~ 3. 45%(n=6) .

2.5.2 HEEENE

B4R R B2 1. 0 g W BIRE  F2. 230 F
07 ¥kl £ AR A T, $2 2. 1 IR {635 S ERE D 2
ICSRIE T RO A A 45 R UK 4,

ey -1
M/ mgeg

2.5
- —e— kBT

’ —o— FRUMETEIG £1 72
Ls —— T

’ —o— FEHURR
10 —o— AESLR
0.5

0 G
X1 X2 X3 X4 XS X6
A
T /mgeg™!
3.5
3.0
—— kB
2.3 o UL 77
2.0 T
1.5 —o— R
1o o fERR
0.5 —
~— —— >
0 %5
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Fig. 4 Comparison of the content of five components in Rabdosia

amethystoides in different growth stages
3 3tig
3.1 BEFHRENTRER
TR 22 SCHR[ 18 — 19] Fe 4 A8 B 41 K i 245
(PDA) 4, R BRI P H 230 nm I TR HORBAE,

IT BRI BOERE 5T CIEAHTEEAE A LA,
IK AR A 3 HBE B /K W AN ) 43 L TR /K i WA
S TCH AL BT S A 22 G855 48 S A S AN o
R RZI , 25 R WK R GE - 0. 05% B2 K% W (B
FE VR0 ) BT 15 25 S 5 FRARL e B o TR R I 0
Lo(3%) IEAZI 0 3% , 0 28 75 25 3 18 B0 B S 5 A Wi &
T E A AR PR HUSR A R - B L 1250, 32 B 55
83% %, FEHUTT AL (8] e b3 (T 250 W
BR 50 kHz) 42 min, ARWF5E VR LT L.
3.2 BYEEERS

AHEFE Y, AN () A A A 25 S 48 SR TS AR AL RS 2
AL 0. 800, RN A K FA R BAE —ELER,
{H AR — SRR  PCA G5 SRR, AR AE KA AR
[T i 25 HE I HR s B R R T AR I 25 s Rk
B BRI AR g o IR AR A
SR OIR 2 5 5B, AL 7 1 AR ) R
S MR LR R, PR A S 7 248 55 9 dee AR WS Sl I
AERIIH o 14 AN [F) A B 5 S 48 B RIS Hepr g 191
A W BRAE N B 5 A L A, U6 5 me) 7 AR ALK
R DR 25 A BRI, o AN e 1 1, AT A e g it — 2t
FEAEIN.
3.3 AENELERSSH

AN A A K A 2 S v ik 2k IR P e TS R
FOT O GRHEOR R RERIR & AR —E 25 5, 2022 4F
F12023 4% LR 54> o i A E ok B 40 i 2 T
TEH 30132 30 T w5, B AE 0T s BT R AIG , A 50 45 R
N, B S A B FE R S TR S A Y
KM AT, AT RS BRAE I 2363 o i i 2 %
ZEFF AR AR A G 02023 A4 A R B 2 T AR At 4 B
G0 i B S R T 2022 AFFE i o A AT D IR, AR Pl
YA 2SR 2 M AR T L8 BURETEA R 40 ~ 120 m), B
A AE B AL T B AN IR, 2R ORI K Y
M) 4 A o TR R A i T 9 % B, I VA 3 IX S L A [ 2
A IR AR, F A T e AR AR T e AR X
O BRI (B A AR /)N 5 TR I, 5 25 5 ol 24 AR B AR
TP, AN [RR WA Ay 2 B A2 153 AR B[], 3 A fE A
FEM R R Z—,
3.4 FHiEEM

AT R ST T [A] AR 0T 25 S 19 HPLC $5 4
B BfE T 191, 255 PCA 0 75 248 30 1Y
ARSI S FEAEWT I o B Oy 2 v B v, T MR A
AT TA R AR IS B 7PN
S 2% 3Tk
(1] #fim s 2h S B2 388y . A 2 MAR R M . AT .

i AF S H AR A, 201728 - 30.
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