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Research and Evaluation on Chemical Fingerprints of Diterpenoids
from Rabdosia rubescens

CHEN Sui-Qing, SONG Jun, CUI Can

( Henan College of Traditional Chinese Medicine, Zhengzhou 450008, China)

Abstract: In this paper, chemical fingerprints were established by referring to the HPLC
chromatography of ten batch samples from the Taihang Mountains. Phenomsil C18 (250 x
4.6 mm,5 ym) columns were used and methanol-water (0. 5% phosphoric acid. ) was cho-
sen as the mobile phase. The column temperature was 30°C and the fingerprints were detected
at 238 nm. The flow rate was 0. 8 mL/min. The quality of Rabdosia rubescens herba from differ-
ent places was evaluated by similarity analysis and principal component analysis of chemical
fingerprints. The results showed that R. rubescens had multiple germplasm, the diterpenoids
from R. rubescens in different areas had significant differences,and the diterpenoids of differ-
ent mutation types were changed,but showed no obvious trend. The results of this article pro-
vide a scientific basis for the protection and development of R. rubescens germplasm.

Key words: Rabdosia rubescens ( Henrsl.) Hara; Germplasm; Diterpenoids; HPLC;
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WIe, LR RIAE BN, B A W R BRI Fh 8
SRR PR AR B A TS A A B R R
& BFE IR AE

A BEFER I, AT 7 A B v R 8o A7
TEWI R 2550, A8 EEATHURO AR T R AR
AR AERAT I 77 & B8 Fel v 5 LB, T At
DX P4 Y RO FAT AT I i e 5 55
S, KB RREE W AT LR AR . BORME
HWREARIALY) , bR FRZEVIBRIE , S0 MRk,
S SESRINE , A G BRI, b, T R
s AL FAEZE TS O B A )Y s B )R
B, Ak, AR . HAeTZHKX,
ABE AR GRA KB  REE B AE IR B
GAESMYEIR EARR A T AR5, ATH R AR TA
WIAR S IR IIPIREARAE B o N T ERAR L BE R iR
S 2E5 KR, BT IX AN IR 7 s LA B AN IR 28 S5 28 %)
408 PR K IR S IR AT T BRI S S
TABE R TSR I R SOBAT (HPLC) 4 88
T, Tk LA IR il 915 50 B 38 B A D BER PP &
BRI S . BB

1 {8 A7 S5 s

1.1 LIRUsE

RO AH AT (LC-20 AT, H A HLY) , 5510
Kl 4% (SPD-20A ), CBM-102 I {4, % T- 44 %,
Waters2695 & 84 ¥ AH €4 54, — AR 45 B 51 A 9 4%
(waters 2996) , B B EYEAT(CQ-25 D, Fig#FEs
WA BRI U A (HL, R R R S A
FRAH]) , ol H 23 58 (HPO1 , R EviE MR R e A
FRAHE]) IR A (PL T JEB PR o
1.2 ZIEH

HPLC st KA REEK , H R kel (R
B E )T e A A Al
1.3 IEHR

A B BN L W b 2 2B i L R
B BB E XTI W B Y G A B A R
o], Bl HE 98.26% . A Y2 R4 A4 IR B AR T
2008 47 J1 %2 8 HR AWM RATIL X ARA 1L IX |
KA, A B St T LA A U v B B4 AT X, T
LM ORI (L3R 1) LB % R s e R

®1 ZREHEEER

Table 1 Sample information of Rabdosia rubescens

KRFEH#ALS  Different origin Az AR, Different variation type
s AR TR PGS ALK R A SR
No. Source of material No. Source of material Type
DLCA ISR B DLC-17 TS0 E - BRI , 4
DLC-2 T - S= DLC-18 PRI - BRI , 4
DLC-3 WHEEIE DLC-19 WA B, TRARN
DLC-4 T 3= DLC-20 TSGR T 2RO HREE
DLC5 S A R DLC-21 TSGR T E:B6, BRORR
DLC6 T EEARM T DLC-22 TS0 E BB
DLC-7 A DLC-23 PRI A BB
DLC8 TR T
DLC9 H MR E
DLC-10 10V BE AR B
DLC-11 eI &
DLC-12 TR
DLC-13 T RS e B
DLC-14 TR H IR
DLC-15 MERFE
DLC-16 T RS HT
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TR IB MY KM ( Rabdosia rubescens ( Henr-
sl. YHara) , HARARAE Ty g v B2 Bt 25T %5 o

2 LWHE

21 #HikmiEmesE

FAERBAR AR 2 g, BRI M,
A 100 mL 70% P Fd i B2 B 1 h, b R IR 1
B, 18 R 50 mL, [m] o R 2 0 A , 7B
B BoKW, W HE R 200 Wi sk, n 2 ~ 3 AR
GUHZEI 4 YK, ARIBOH e WO ¥, S o P s
AKZ 25 mL AR, KeUHiH 0. 45 pm flfLUE
2.2 MRMHEERMNBRMBARNEE
221 RMENERE

HTFARENE ML LR NP A AR
R S, ORI AR T R AR H
FERT L
222 xRMABHEBEE

K FRAE 105°CT 4 4 h K48 B HT 20 I
1 mg, LB FZ X I 0.5 mg, I R, 2 45
2 10 mbL 258, 43 0 Sk BE 8 0.1 mg/
mL. 0. 05 mg/mL [I%f Bt S
2.3 BEXHNBE

AV RS SR TN g S , AT
#H:: phenomsil C18(250 x4.6 mm,5 pym) #:; #:
Pk : 238 nm; FighA: HIEE: 0. 5% BRR K HF A
BEVEIR (WK 2) ; Wi : 0. 8 mL/min; i : 30°C,

x2 BEXBRER
Table 2 Gradient elution program

WEI(min) - THEELEHI( %) 0.5% BEMRIK L (% )
Time Methanol 0.5% Phosphoric acid
0 45 55
25 50 50
25.01 52 48
60 52 48
2.4 FHEFEE

N T BEOI T IR REYE, BL1 SRR A,
XA Ko BE e P TS PEAE RIS 2
241 BEEZLR

B SRR, # 2.1 T AR o ol A5
2. 3 BF il a4t il A0 i i O AT

W, G 5 K, DL 6 S (LB EHR) S,
TGRS A LA U4 PR AH X PR B I R R0 A % 07 i R
RSD fH¥/NT 3. 0% , {XAS FRIOR % B AT
2.4.2 EEELIE

A SRE N S O, # 2. 1 IR O B R A
TR 2. 8 TR A a4, At I O
AR, 5 A il v A G T IR AH G DR B b )
HIXF T B RSD #/hT 3. 0% , R HME R
108
2.4.3 REMEXE

1 SRR R R, A A2 0, 2 L 4 L 8,
12, 24 h A[m] i (] BEREREIN , 1103 Y 2 LA A i A
X O B B DRI e B, 314 L RSD ., &%
FREAE 24 h il RE HPLC 20445 Rt s, RSD
BT 3.0%,
2.5 HiEsE

SR A AR SO AT LB PP AR A0SR B
KA7IL &K 10 Hiplkil 5 HPLC B3 M XS 808
TP ab 2, 75 B R i R B A R s
W, AN M AR TR SCRIARLYE R4, % L
ATAMBLEE DA o IR XA TR 7= i 16 HEAE N i3t
A W R RSN T vk, ] SPSS AT 4K
FEALBE, X FHATLE AP AT

3 LEWHR

3.1 ZZFBE_FEERS IS EIER =L

Z: P 25 1 S 98 S 1S T A I EE R K )
(CE17) , R H 25 % B S 2 b 401548
SUETEMBUEE TR R G A O BN R B RIFINEAR
i 10 HEAERS HPLC B A e S804 T B AL
P A9 BNACHE 1 i I3k A W MR SR (L
1.6 2) , 3% 9 Magiie Ry JLAg $arid, JoA 1
TR BB 95% . Hirp 6 Sk A& H
A WA g 1 SRR AL E, RAMKIES
T 3 Foe At X8 B i ) Rt AR i AL Ra 43
3% ,1 S, RtO. 47 .Ra0.039, 2 2%, Rt0.53,
Ra 0. 184, 3 . Rt 0.68.Ra 0.077, 4 %, Rt
0.72.Ra 0.077, 5 i, Rt 0.88.Ra 0.062, 7 &
. Rt1.06.Ra0.041, 8 =%, Rt 1.33.Ra 0. 091,
9 Hifs, Rt 1. 47 .Ra 0. 099,
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Fig.2 Stacking chart of HPLC fingerprint of ten Rabdosia rubescens specimens from the Taihang Mountains
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3.2 ZEEFEAR SISO EHEEMEITESR

3.2.1 AEHZEE BRI S L EHHE M
EiEH

S SHPREA ) = M A B v RIS PR B i
KBRS AR SO A LU R, THAE A P M & B
TS TS IRAR D 2R B, PR AN IR 7 A 0 2 —if
RITSTHIAMABE 45 R W2 3

3 AESMERETEEB GBS EEECEITM SR
Table 3 Results of the similarity degree evaluation of
diterpenoids fingerprints of Rabdosia rubescens
from different areas

55 AHbLLE Gi's AHDLLE

No. Similarity No. Similarity
R 1 DLCO 0.045
DLCA 0.982 DLC-10 0.968
DLC-2 0.993 DLC-11 0.023
DLC-3 0.036 DLCA12 0.995
DLC4 0.995 DLCA13 0.987
DLC-5 0.100 DLC-14 0.989
DLC-6 0.968 DLC-15 0.994
DLC-7 0.940 DLC-16 0.525
DLC-8 0.068

W MR IR, TR,
Note; The plant sample origin are listed in Table 1. The same
below.

3 X AN [ 7 s A B RS PR S I
AHABLEE ECBET LA B, AS [l 7™ 30 4 8 7 B I8 o
FERPEFI SR AW 2, X2tk A — a2
PR R (LI 4) , g 5 1L P B2 R —Ai R
7 104 B2 R I RO BB AT, MBIV R A

0.9 BAb 5 i 5 1 X PRy 37 5, Z2 g AR 4 1L X1
R )5 REL B, BT Lk IX 1 S =R
E AR S RATINX 2R . LRE IR SH
TR SCHR N A58 R BT U R B DPA DFAE E A
A — I
3.2.2 FARABLZE_FERMSELELEHEM
EEM

HEA IR A B v — R R PR B i e &
BRI B T, TS I R A4 B r A B i
(AL 2R, DR AT T AR LS, 2R AR 4

T, LR YL AN A S R ER B
JE Mo BRI B, A RAER B . K
5 W LA, A ) R B 4 2 R I i SR 1 A
DB BRI AW : B Pl A il - = A
FPLE A28 B I g B R R
AR —RK, WGRE W R siEit 54
B RIAR S R Z MIEAT B (R AR o AP B
AW AT AN AL 5 B W B R A R e e, 52
HEEN R K BR , X5 A A 1R 8O 3
HIBTFEAE R 2 —B0 .
3.3 AEFMEEE_EERSERS A

HT AN M A B R B T B B i e
ZEFBR, WATLA 16 AT 7 s 458 #0435 G 3
H1 O ANSUAT W e T B A SR B A T A S0 AT
DAVEMR FOB R o A T TR ERIE A s Z (MR ANl 1Y
S, X SRR T T AR YEALAL B, AR YA I
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Fig.4 Scatter diagram of diterpenoids fingerprints of Rabdosia rubescens from different areas
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Table 4 Results of the similarity degree evaluation of
diterpenoids fingerprints of Rabdosia
rubescens from different types

Hte AHUE Hte AR

No. Similarity No. Similarity
R 1 DLC-20 0.986
DLC-17 0.038 DLC-21 0.881
DLC-18 0.960 DLC-22 0.084
DLC-19 0.748 DLC-23 0.070

W MEARERERRE, TH.
Note: The plant sample variation types are listed in Table 1.
The same below.

B AT LGk, AR AT SC SO A B (R 5) ,
Spss HAEXARAEAE I HET TG, AR N
A 4 AFHEE R SiR T 1A 3] 81.961% (MK
6) , BB 4 A~ F W HAAL T T EBI IR AE
Ko XWUTART 1M 1A BN, 5 — 0k
52 53 Sik4 SIE5 ST 6 SUHRKIK
HAEHBR, RABHU R R0 FERR 5
W R s RO 3 ERN 9 SR B 5 o
4 FERPLT FIERER
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Fig.5 Scatter diagram of diterpenoids fingerprints of Rabdosia rubescens from different types

®5 RAEULE

Table 5 Standardized values

G 156 2% 3k 4% bk 654 T9Wk  BEM 0D

No. Peak one Peak two  Peak three  Peak four Peak five Peak six = Peak seven Peak eight Peak nine
DLCA 0.13008 0.68485 0.21776 —0.43245  0.56096 —0.23594  3.28459 —-0.44159  -0.44159
DLC-2 0.69476 0.32018 0.16319 -1.0128 0.46945 -0.2068 —-0.43432 -0.50871 -0.50871
DLC-3 —0.95491 -1.04238 -0.95218 —1.16724 —1.46276 —0.35001 -0.62483 2.91071 2.91071
DLC4 0.60225 0.57864 0.15567 0.87337  0.8095 -0.2124 0.89178 —0.47798 -0.47798
DLCH 1.16632 -0.95062 —0.38465 0.15878  0.61587 —-0.18445 0.07199 -0.20796 -0.20796
DLC-6 —-0.754 —-0.14023 -0.37384 -1.15076  0.15082 —-0.28028 -0.19538 0. 26955 0.26955
DLC-7 —-0.46013 1.68905 3.13591 —0.43235  0.02361 —0.19831  0.10549 —0.45657 —0.45657
DLC-8 —1.0902 -0.85943 -0.21296 -0.19762 —1.44622 —0.35001 -0.49578 -0.62508 —0.62508
DLC9 —1.37422 -1.04238 -0.95218 —0.81445 —1.45345 —-0.35001 -0.73913 -0.62508 —0.62508
DLC-10 1.95953 -0.84219 0.01632 1.12393  0.44217 —0.08088 —0.33655 —-0.0392 —0.03920
DLC-11 -0.88142 -1.01017 -0.92236 -1.17725 —1.40569 3.73636 —0.64496 -0.53273 -0.53273
DLC12 -0.21392 0.10898 0.03405 —-0.13384  0.37151 —-0.11358 -0.14355 0.12079 0.12079
DLC-13 1.59753 0.8658 —0.24655 1.69878  1.41325 -0.23284 0.56325 —0.28495 —-0.28495
DLC-14 0.45856 2.07803 1.16396 1.85119  1.35081 —-0.24081 -0.73913 —-0.42271  -0.42271
DLC-15 -0.12703 0.28106 —0.80777 0.64423  0.42629 —-0.35001 -0.73913 -0.62508 —0.62508
DLC-16 —-0.7532 -0.7192 —0.03439 0.16846 —0.86611 —0.35001 0.17566 1.94658 1.94658
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FIZR T B B DA o MK DL R R X L IR R o T R B 3 S B 1
TP J5 HAEAR BB A TR PR BT X RE R 2 A LE B £ S A T35 32 B o 4 A A
BRAL I o KA B KRR AE [ S AR AEAR B AT B DA PR FEBATHRY, IR M X LR
Fe, WP E R RIEL, AKX FI~F4, DL s, 4P2RIK8,

®6 HESBMIRBSRESH
Table 6 Total variance explained

ERA R WEFAEME  Initial eigenvalues WBCEHAZ A Extraction sums of squared loadings
_Sequencing of A1 M % HB % At HEN % HB %
principal component Total % of variance  Cumulative % Total % of variance  Cumulative %
1 3.707 41.187 41.187 3.707 41.187 41.187
2 1.311 14.571 55.758 1.311 14.571 55.758
3 1.206 13.398 69.156 1.206 13.398 69.156
4 1.1562 12.805 81.961 1.1562 12.805 81.961
5 0.893 9.924 91.885
6 0.343 3.808 95.692
7 0.302 3.360 99.052
8 0.062 0.689 99.741
9 0.023 0.259 100. 000
57 WBEATFRETER
Table 7 Component matrixa
g FRIrHERE Sequencing of principal component g FRAHER Sequencing of principal component
No. 1 2 3 4 No. 1 2 3 4
Zscore(1 E14&) -0.544 0.629 —-0.306 —0.393 || Zscore(6 E-i%) 0.947 -0.108 -0.137 -0.022
Zscore(2 E1&) 0.765 -0.369 -0.394 -0.046 || Zscore(7 &%) -0.332 -0.117 —0.246 0.873
Zscore(3 E1&) 0.808 0.356 0.289 0.122 || Zscore(8 Si%) 0.406 —-0.066 0.335 0.117
Zscore(4 E14&) 0.578 0.459 0.497 0.133 || Zscore(9 Ei%) —0.361 -0.635 0.537 -0.326
Zscore(5 E1&) 0.733 —0.093 —-0.382 -0.283

T SRIRT I B IRA MR o

Note; Extraction method; principal component analysis.

x8 JEE/HHFRF
Table 8 Comprehensive score sort

45 F1 14 F2 14 F3 {4 Fa {4 F1E #He

No. F1 value F2 value F3 value F4 value F value Sequencing
DLCA 1.9937 —0.2456 2.185 1.714 11.6781 3
DLC-2 0.5412 0.2759 —0.0045 0.6452 3.1057 6
DLC-3 -3.4071 -1.9365 2.5532 —1.5596 -13.8864 16
DLC4 2.0702 —0.4833 —-0.2687 0.1824 6.9265 4
DLC-5 0.582 —1.5978 -1.5329 —-0.7008 —2.5933 11
DLC-6 -1.0025 0.2482 0.9668 0.1065 -2.1764 10
DLC-7 2.0258 3.1678 3.378 2.441 18.5484 1
DLC-8 —2.4618 2.5661 -0.9054 -1.1962 -8.2314 13
DLC-9 -3.6616 3.0107 -1.5262 -1.776 -13.513 15
DLC-10 1.2652 —1.9301 -2.3213 -1.261 —2.1487 9
DLC-11 -3.4772 -0.775 -1.6207 3.8285 —11.4498 14
DLC-12 0.1852 -0.1534 0.3892 0.1129 1.0847 7
DLC-13 3.0045 -1.5429 -1.6615 -0.8052 6.1836 5
DLC-14 3.2417 0.9299 -0.376 —-0.0639 12.7089 2
DLC-15 0.4613 0.123 —1.2665 -0.5639 -0.6282 8
DLC-16 —1.3406 -1.368 2.0114 -1.1038 —5.6089 12

T PSS, MBS R R

Note; F value is composite index,representing sample quality.
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AAF1,F2, F3, F4, FIIF:
F1 = -0. 3831 xX1 +0. 4543 xX2 +
0. 4669 xX3 +0. 3949 xX4 +
0. 4447 xX5 +0. 5054 xX6 —
0. 2993 xX7 +0. 3309 xX8 —
0. 3121 xX9
F2 = 0. 6927 xX1 —0. 5305 xX2 +
0. 5211 xX3 +0. 5917 xX4 —
0. 2663 xX5 -0. 287 xX6 —
0. 2987 xX7 —0. 2244 xX8 —
0. 696 xX9
F3 = -0. 5037 xX1 -0. 5716 xX2 +
0. 4895 xX3 +0. 642 xX4 —
0. 5628 xX5 —0. 337 xX6 —
0. 4516 xX7 +0. 527 xX8 +
0. 6673 xX9
F4 = —0. 5841 xX1 -0. 1998 xX2 +
0. 3254 xX3 +0. 3998 xX4 —
0. 4956 xX5 -0. 1382 xX6 +
0. 8705 xX7 +0. 3187 xX8 —
0. 532 xX9
F= 3.707 xF1 +1. 311 xF2 +
1.206 xF3 +1. 152 xF4
MK 8 FTrF SRR LA 10 #4147 8
ANFE R 7 AR AR AR g 45 L PSSR R RA T I X
P, A5 T R L B IR R EL AL e R T
T L FHARAE L, 2R W3 S 34 X PR A 18 o o L
B —, W BREA , T A B ) S S AR B
HEVP R G HORE ™ b AR A LU X BT Lk, £
FEITRE B B R R, BN S ELAT, I X AR
A R A W B 225 AMHrai R SRR A
B RIS 4 SO R AL BE DA R A5 SR ARAT
AT A0 B A I ek PR S AL AT W B PR s

4 g

(1) A SR 56 ol il b BE 5 TR I, 43530 LG
BT 70% N N Z BEX ZbE ISR BOECR . A
LB ARSI Y 6 HPLC T LIA S, &
PESEECYy PG S (KRS A, B AR I3 1 WP
BUEBLI , HALRATR 5 N BB Al 22 )05 I

FhIAE 225 70% 14 I 38 Uy v A 2 B 23 19 7 288 B
L, BRI BYEROR , HHE PR, AL
B 70% PN AR A &8 1 SR IR S )

(2) T 70% P4 I s 3 v B 4 2% BTSSR ¢
L, I AR R IR S A SFUHAT A o 4 SCHR
I, LB W RIN Y KLl it 4 0R LR A
HEARB) T BT RLIRATT X Z 1 Z Wi A A 1 A
BOGHAT T8 LRIV SR PBZE, N
ABHTR LR T RN AT #H—P
PO AN TR A X 4 8 1 R 8 R IR A R , B
TR JH VRSB €4 35 ( AR B MR A R 2% ) X3 4
Bt LR LAY @ A s#eAT TR, B
A e 240 nm ZEA4AT S IR, 45 R Y
JFAE AN IX I B R BB KA S T Z R 2
Wi ACHUAE 240 nm J 300 nm ZEA#AT B Rk,
KU LR CHEA B h A R . #fE
AN R BRI ALK AT

(3) FEAB R i8N HPLC #a80Eilp5E
H BRATIOS IR S A K o L LU AT T %546 - B
AE-K , HIRE-0. 5% BEIRK Wi R Sl A T LU B, B
F R A ST EA TR BE TR BN, €304 03 2 BERY
7%, (T P HR LR AT B R, T LA T -0, 5% BRAR /K
YRR BIAIN , (0 3% LR PR, (03 e o) B BE 4T
B e T E-0. 5% BERR/K R WS AH AR BE VM o

(4) ZB RV YRR —Fh A8 S oA 7
VELCRRIRT Y FERR IR 43 A5 FRAT I X K
L1 DX ZR 045 o S A1 2 g PR L A X IR B
ARBFFEGSHAED] , A ) IR A5 25 B B8 v R R K AFL )
TEAAT AL S, IR BT 43 i Al i o ( R 2R TR 2%
JY) AT AR, IR Iy 2 B A B T R A
LB LRI RO R B A A H AT
FHBRROR MEAE By H 43 B AN T S5 4 1 8 2 )k
Sy fER, BORME M b BRSO AW A
2, ik BT FRAT I X o PR AR BT R B
THRRAR AU, AT 1L DR PR ER T g B T AR
PEEL OB EL Iy BB R L B L IR, R
L DX PR, Z3 04 v AR A 1L IX R R ST L ) R

E UL DGR EL R L ik DX B M SR

AR IR 1 HPLC 38 80 1 BT 7 IR o
YR B AU A 7 IXORAT 1L v i X, I



51

WRBETT RS : AW R WM L4 SRS BT S OE 527

ST IR BR RS S T AT 7 MR A S R A I A
TR T TV AT . A SCBTFE SR AR
RIS BB FIT R T RLAAR

B &0 :

(1]

[2]

[3]

[4]

[5]

XURIL, B, AR TP [ J]. h EZ
%, 1998, 33(10) . 577-581.
VDU, i 2. A% W IR ) BE R A= I BUR
PR sE [ C 1/ B s b+ e R
SCHEAL (1933 —2003) . Jbxl: mAEEH RRAL,
2003.
A0, XURIL, K. B INABEZRMARIY
SWBITE[J]. ZEEWBTSE, 1986, 8(1) . 93-97.
By G, B, BRASEE. MERA W T E A BT 5T
[J]. PR P2k, 1994, 19(2) . 102-103.
XUSEPE, B 22, R TG AW WP — T I R
P—EBREER[J]. RRTUPREIT R,

(6]

(7]

(8]

(9]

[10]

[11]

1999, 12, 4-7.
wh ek, MM E, Zeb. & o IR p——D 52
Zhe—mi A Y[ J]. FHlfkaE, 2003, 23(3): 270
-273.

TFFLL, ER TR, B R T F A
wersE[J]. W2 HEEE%, 2007, 18(10): 2351-
2353.

TR, TR WA S 3 MM M W
HERMAHA MR, 1997 391.

WRBETY , 4RI, FEHWT, 55 NI = s AR P4 v w2
MR [ J]. Ly Mg ek, 2011, 17
(17) : 122-126.

M2, W, D4af. WR wREA Y6
e[ J]. KoK 2=4, 1988(2): 107-118.

rp B B A R R R 2. PR R

66 [ M]. Jext: BlealifiRt, 1977 47.

(S £BH)



