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Abstract

Objective: To establish thin layer chromatography (TLC) and high-performance liquid chromato-
graphy (HPLC) fingerprints of Rubia cordifolia L. and its formula granules. Methods: TLC method:
The developing agent is petroleum ether-acetone (4:1.3), and it is examined under 365 nm ultra-
violet light. HPLC method: The chromatographic column is Diasonsil C18 (4.6 mm x 250 mm), mo-
bile phase is methanol (A)-0.1% phosphoric acid water (B), gradient elution, injection volume 10
pL. The column temperature is 30°C, and the volume flow rate is 1.0 mL/min. Then, similarity
analysis was conducted using the similarity evaluation software for traditional Chinese medicine
chromatographic fingerprints (2004A version). Results: The TLC method for the 20 batches of Ru-
bia cordifolia L. and its formula granules established showed clear spots and good separation.
HPLC fingerprint of Rubia cordifolia L. and its formula granules was established, 16 common peaks
were identified. The similarity of fingerprint spectra of 20 batches of Rubia cordifolia L. and its
formula granules is greater than 0.527, indicating certain differences in their chemical composi-
tion. Conclusion: This study uses TLC and HPLC fingerprint to comprehensively evaluate the qual-
ity differences between Rubia cordifolia L. and its formula granules, thus providing a reference ba-
sis for the quality control research of Rubia cordifolia L. and its formula granules.
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1. 58

Hh 24 i RS YR T 9 R} 95 @ A 5L Rubia cordifolia L.ATFRRARAIAR 22, Howkwr, H3E, HAW
11T TN 7SN 2 €10 QP o 111102 7 N X o 1 R 7S 23 2 TN S B LN 1 e PO
RGP TR BAPIRENE R . 1L JUE. AT EE 2] [3] [4] [5], &K LW LM 677
B W LA [6] 0 BC T BURLE T 20 IR AR WA TR SR S 20 T 24 R
W DRAF 27 AR o, SO 515 5 (AR A 5 8 5 o (ELBC 5 UKL AT 42— B B A b e 7] [8] [9]
[10]. HIFiEfbAmlnr By, MR R ™ E, SRR EAAE - ENER. B, AU
vl 2R R LI T KL R 2 T AN HPLC 4R S0, Dyl Sl 7 BORL I i B i R 2% .

2. RIEMH
2.1. U2%

HERR G AR (T S gk T A BR A F]), KQ-100E 8 75 i P (B LL T 75 A A BRA |, AMT (L
R AR EAEA A F]), DFT-50A fEpdky AL (RIS AR KU BR A 1), Waterse-2695 1= 805AH (1,
WA (GEE Waters A#]), HH-6 HUR AR A B (M IRESERA IR AR, AL204-ICI T 5y Z— 53 R
(METTLE RTOLEDO X #3H R A ).

2.2. A5

I (titat, E25E B lRA R AR, BRI A, B R)IAR TARAR), Al dra,
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HIRNAMTAHRAF), ARG, 8 SOMTEABEA R ), KRS e A K (53 M ik e i 4 [
AIRAT).

2.3. 5

VM RIEANR, BB M PR 2GR EAE R R E, $O9 P FRHEY) ¥4 5 Rubia cordifolia L.
T BARAAR 25 . 2508 S C 5 BORER R LR 1.

Table 1. Source of Rubia cordifolia L. and its formula granules

F* 1 BEHM RECS FARIRIR

FE FE i 4 e

s1 iy ) AR5

S2 FHE M2 5

S3 L — P2k

S4 LM —

S5 iy vy mEFEN

S6 R [

S7 R B SN

S8 P 24 R—K¥ip5

S9 LM R
S10 P AR 5
S11 5 B 5 Bk T HR— IR ZA R A E
S12 5 i 7 R T AR—I I ZA R A
S13 i 7 R TR ZA R A
S14 5 B L Rk I R—IT R ZA R AE
S15 5 B L Rk TR AR R AE
516 P R R T AR—HZA R A
S17 P R R T AR— I ZA R A
S18 5 B L Ok TR ZA R AE
519 5 B C Ok IR ZA R AE
$20 P R R T AR— I ZA R A

3. Rk
3.1. BEGIELEINMAR

ZR (EZ ) 2020 RSB I, BUR S Z5M KK 0.5 g, HFFEE 10 mL, &5 b3 30 34,
JEIL, VEMOARAEAE 1 mL. % FIR 7 iERISEC T ORI AR A . TR DL B PR A TROE R, s T
[ —HEfe G RN, DA TmEE - PEA(4:1.3) N RTFH, IF, B, BT, B LAMEAT (365 nm) R AR .
3.2. HPLC 8B L Rf3R
3.2.1. iR WmARAEIF

HY 10 #bPE S22 2.0 g, FEERRE, B HEHZEMIEMS, 25 mL FlE, %%, RefEqE, 8
FIEIN(ENE 250 W, A% 35 kHz) 30 min, 504, BiEERE, HPEANCHEAMESR, B, oI,
S8 0.22 pm FAFLUERR, RIS V6 B 250 Bl Wa i, 1A ok Oy v 79 U ok A A VA R
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3.2.2. &Y
%44 Diasonsil Cig (4.6 mm x 250 mm), aNAH N FEE(A)-0. 1% FIBEER K (B), Ff Ve 7% 2,
HEREREN 10 pL, #IEN 30°C, AR EN 1.0 mL/min, 43-ATES T84 100 min.

Table 2. Mobile phase gradient elution table
= 2. RMENBEB R

It [&] (min) TEAR(A) TizhAH(B)
0~5 10%~20% 90%~80%
5~25 20%~30% 80%~70%
25~35 30%~35% 70%~65%
35~65 35%~70% 65%~30%
65~95 70%~85% 30%~15%
95~100 85% 15%

4, SEIGZER
4.1, BEEIELRIMR

10 L HE 24504 1 B SOEREREON 5~7 A, 10 ALBC T BURLEE fh AEAH N T S A2 B A 7 TR
AEHIPE R, W 1

I - AR (4:1.3)

Figure 1. Thin layer chromatogram of 20 batches of Rubia cordifolia and its
formula granules

1. 20 HEEEE T4 FOBR 2

4.2. HPLC 355 EiEmR

421 BEERE

B — b 6 R, % “3.2.17 TR M5 i 4 R A i, % “3.2.27 Ui &
HEAEERE 6 U0, I T 5% A W 1 (7% B EF T RS TR AL, 5 4% A 0 A X 2 B i ] AR Xof 06 T AR ) RSD
BT 3.0%, BEEIACER RS A R IT.
42.2. BEMRE

BT — b 6 R, 2 “3.2.07 TR M5 i s R T, % “3.2.27 TR i & N Ay
BT 0. 24 4 8y 12, 24h HEFE, JRICSRA LA VR AR B IR T RIUE IAR,  TH S A UG FR A G AR B I )
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LRI AR RSD 31/NT 3%, Ui B # AT S 7E 24 h #ARE
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3%, FKUZ LN ES R
4.2.4. I8 EERE REFIENTAE
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Figure 2. HPLC fingerprint of 10 batches of Rubia cordifolia
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Figure 3. HPLC control spectrum of Rubia cordifolia
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IR H HPLC R 40 i, SR 5256 S L BC )5 BURLAE fh 72 280 nm ALt il 8], S “ 2R
SUEE AL BEEAN R ” 2004A fitfi, #EAT G IEILRC, NP ACEGE, WA 0.3, R 10 it
v FORE A ) HPLC FRSUENE IR SR, Sthnse 22 MTAEfRGriilng, WK 2. K 3; A kB s Wi
KL it ) HPLC $8 SUEE Joof IR o0&, broe th 22 DM eartilne, WK 4, 18 55 Al j gt
FC 77 RURL ) HPLC FR SIS Lo IRHR SURI 1, bR 16 MItATRartilig, WK 6. & 7.
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Figure 4. HPLC fingerprint of 10 batches of Rubia cordifolia formula granules
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Figure 5. HPLC control spectrum of Rubia cordifolia formula granules
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Figure 6. HPLC fingerprint of 20 batches of Rubia cordifolia and its formula granules
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Figure 7. HPLC control spectrum of 20 batches of Rubia cordifolia and its formula granules

B 7. SEZM RECH TR HPLC a8 EIE

4.2.5. FH{AEEVEMY

R B 2 24 2% 5y e i

=R

A (b2 il fa o BB AL EE VR 2R S8 2004A Jie) XHRE il 2 RIEAT AHALURE

PR AT, 10 HEVE B2 A AR ALLEE v 0.879~0.963. 10 HHLAC J5 Mok AL Ay 0.997~1.000, 20 fit ot 52544 J¢

7 Bk AL oy 0.527~0.984, W% 3. £ 4,
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Table 3. Evaluation of similarity Rubia cordifolia and formula granules
7 3. HHEZGMFIAD /5 BURLAB O E AN

Zikt LR Pt 77 kL L
S1 0.879 s11 0.997
S2 0.891 S12 0.997
S3 0.955 S13 0.998
S4 0.963 S14 0.998
S5 0.940 S15 0.998
S6 0.940 S16 0.999
S7 0.904 S17 1.000
S8 0.911 S18 1.000
S9 0.956 S19 1.000
S10 0.937 S20 1.000

Table 4. Evaluation of similarity between Rubia cordifolia and formula granules
7= 4. AEZM 5L BRI AR TN

G5 L G5 L
S1 0.527 s11 0.607
S2 0.538 S12 0.983
S3 0.686 S13 0.983
S4 0.691 S14 0.983
S5 0.617 S15 0.983
S6 0.615 S16 0.983
S7 0.555 S17 0.983
S8 0.568 S18 0.983
S9 0.768 S19 0.984
S10 0.527 S20 0.984

5. i
5.1. BEGIEM RS

TLC iRAAR, MR, Feah b/ BEOVESE, 2 T rh2diks . SE . l50)S5 R R E
e ARBEFUENL 20 AN F] 7 1 g 5254 S LI T3 WKL TLC 5053, S R RAR) KM v 52544
3 2 €0 P T Bt A 22 i {5 JE A AR 225, 1T () — SR UBE YD 8 e UL P €00 18 L7 AR 0 2 ) 7 8 1 R
AP RIPE R YOS FIHEREOROR B A AR AR AL 22y o Bedh, PEFE 1. 3. 5. 6. 7 5 LM
AL BE A, (HILBE A A, B BRI 20 4 558 A0, U058 5 25M RITC 75 UKL (R4 27 1 3 477
Z 5t

P4 B 2 A A 2 F ) 2 18] R 22 57 T RE S T 29 RIEAN TR, AN RIS R 245708 DR SRl s U AT 4834
SR S A B AN R B AR 7 B Rl SR B A A 22 5 [11] [12] o 10 25764 5 1 Ty 0N 2 IR PR 22 57t T i el A
R A RO kB R4 IR AR S5 ) 2% T2 P B B2 il ik vl B S 24 44 e i
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JIRORLIR] AL S A5 2, B R (A AN e T S R 96 B 200 A S AL 2 A5 L, DR A T R T
B HRCTT ORI HPLC HRSC i, DA Se e HoAK 27 45 S 22 51

5.2. HPLC 358 EiEmMR o

AR5 LA B6 B2 A RC 7 JIORE MBI 6 5, 57 HPLC FRSUEITE JR45 4 2004A FHALEE B 155t I ¢ 3
BIEAT 73T o AT FEXS 254~280 nm K (il I I AN BB FEIEAT 5 2, S5 5RU B 280 nm Ab vl B4
b s W 248 L L BE T RORL I BEE R . 10 Sk og 2GR U St g 22 ANt ki, FRUZHRT
0.879, FIENZiM 2RI BAFAEZ S, XAl T2 RIEA R AR RO T A7 S AR ANE
SR . 10 HLFC 7 0B R SCEE AT 22 DA (i, AU KT 0.997, W 585 Mk
&% T BAEE . 20 Hboh S 2450 S Ly MOk R SUEIE S 16 N30 ik, 24 aT AU,
2o 5T UKL 2 8] S B 22 SRR, AT RESE H B 29 M I AR L RIS L S5 UKL I T A5
k. R IR TR SR RERIACNRR). SIERGE . AR, EHILELF, RION R AR A
By ORL B o M APA S I R AR

& EPTIR, S T (9 B 2R K C T R ¥) TLC %85 A1 HPLC & &I 7 2 Aa e vl 5, w92
THZ M B RAZ TEBUE — e kAl (HIZRT FU A ISC (0 o S 7 BORE I N 48— K, 5 REERANF
X (A9 G RORL, JRAEA S LAl BN AR 5 AR K L T BUREK) TLC %25 A1 HPLC 45 40&
W R R T IR v R B

e HE

BEMNE IR E W H (W H & [ g5 B¥0E K [2017]158).
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