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Table 1 Recoveries of paeoniflorin in plasma (n=3)

MERERRERE WERBARE FHEKE RSD

/(ng + uL™ 1) /(ng * pl.™H) /% /%
19.23 18.07 93. 96 4.78

38. 46 35. 96 93.50 7.78

76. 92 69. 23 90. 00 9.23
153. 85 160. 94 104. 61 7.61
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KpAGHESmEFEALE AREY R ATLR
B B HAt R 4 DA B X S R (R R A5
YRS B RE R I i 43 B, WY R4 , B et RS
R HEREHE Y 13 min) . A0 %R T K&
WEH 1. 49 ng/pL, FHEHE KT 90%, A H
@] RSD #/NTF 10% . ¥ % B 45 , 75 & th U 2 0 0k I
WEMER.,

EJﬂliﬁ#m&bﬂ‘FﬁﬁTﬁaﬁ N
BOBRARMIENRED, RIERFHME, LB
RBAR. AR kR E N MR B R T P
2 T H BUR S M 25 ¥R B A M A B B B S AR AR
TA KB TT %,

oW X FALLBK, W N BTN
FIRAR BV EBLEERT AR LA LK.
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Fingerprints of Salvia miltiorrhiza water-soluble components
by HPLC compared with fingerprint reference substance
SONG Min, HANG Tai-jun, ZHANG Zheng-xing
(Department of Pharmaceutical Analysis, China Pharmaceutical University, Nanjing 210009, China)

Abstract: Objective To establish a stable and reliable HPLC method and fingerprint reference
substance for the measurement of the fingerprint, the practical quality control, and assay of the water-
soluble components of Salvia miltiorrhiza. Methods The HPLC was run on Cg columns with methanol-
1.0 % glacial acetic acid solution as mobile phase in gradient elution mode at a flow rate of 1. 0 mL/min.
The chromatographic system suitability, the gradient elution mode, mobile phase acidity, and the effect of
The HPLC fingerprints of the water-soluble

extract of reference S. miltiorrhiza were obtained with very good resolution under the established

column type on fingerprint repeatability were tested. Results

chromatographic system. Fifteen peaks in the chromatograms were selected for the fingerprint
identification and quality control of S. miltiorrhiza. The quality of ten batches of S. miltiorrhiza samples
from different hibitats were assessed by comparing their chromatographic fingerprints with the reference
fingerprints obtained at the same time, and the similarity showed no difference, eventhough the column
filler was changed. Conclusion Because the inherent complexity of medicinal material components has-
been reflected by chromatographic fingerprints, there are many factors affecting the fingerprint
repeatability for the changes of column type. The results of the quality assessment of S. miltiorrhiza,
using fingerprints from different columns, are not all coincidence. In order to obtain the comparable and
repeatable results in different laboratories, it is much practical with both a defined chromatographic system
suitability and a fingerprint reference substance.
Key words: Salvia miltiorrhiza Bunge; HPLC; fingerprints; fingerprint reference substances

FE2EBEMNEY TS Salvia miltiorrhiza
Bunge TR EMZE. KoM Z, UL T
S BEKR. HEGARENER . PILPRR
BERK. B FEEERBEETKBEEREEE
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REETHEERBERF RERE. UAREEHE
Me5mExHEoEiEEREENEE. HEARE
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SHMSHMAMNE.
1 URERHXH

Waters Alliance 2695 B3 1% R 4 (K 4%
R AR, Agilent HP 1100 LC-MSD £ & 4t
(ZEEREAF . BEKEERYAN AR 255, 4
HKBH. BB 3N Shimpack Cys(150 mm X
6.0 mm,5 um), Zorbax C;3 (250 mm X 4.6 mm,5
pum), Lichrospher C;3 (250 mm X 4. 6 mm, 5 pm),
Waters C;3(250 mm X 4. 6 mm,5 pm), Water Cy,
(150 mm X 4. 6 mm,5 pm),

F+ 2 %k 4 B F 2000—2003 4E 9 H U )1 L )
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M AT, R R GR E BB B
BREE, NER 1 A REGHE A TEZEHEYH
s € BT (15 : 0923-200006)

2 AESER

2.1 HHEARBEBAH & BB ERS.0g,
fm 600 mL 7K, Z& ¥ 3 h, ¥k, BB KEHRRE,
AUV, A 0. 45 pm JBIEHRIE . BERKES
60 mL, EBHEBE 100 mL B+, AABBEZ
B &5, 01,

2.2 BT RGEERH & BHS X BA M E%
&, Bfg .
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Table 1 Origin of different S. miltiorrhiza E% aﬂ(DS>O. 90), Fﬁ‘u&u%ﬁ% B‘J*ﬁ{ﬂ&
Bas =M I P,
1 PP BT (KERE) 2 Salvia miltiorrhiza ﬁfr;ﬁu%ﬁ!ﬂ;ﬁ@émo )
2 W (EFERR) B2 S. miltiorrhiza
3 e 8 S. miltiorrhiza
4 PaJIl it & S. miltiorrhiza
5 SR K BB S prrewalskii var.
mandarinorum
Py T8 S. kiapmetiensis pubescense
A 5 S. miltiorrhiza
HEL F+8 S. miltiorrhiza

HIK P2 S. miltiorrhiza
1 LMEN % S. miltiorrhiza

2.3 AEFHERRGERERR: At/ \ R
A REIR M BFEN ; B VK B RV W T S AR AT
BERF R BB ER 1. 0 mL/min; HEIR A 30
C;RMPE KN 254 nm., BRBEBEUASRIAIE
¥ E A K T3 000,

2.4 FEBUEEAWE EME R ERGT B S
7S W EU BB B WA 20 pL, A B A B IE R
R, A ERR KT 0. 6% MigNBEERT
0. 8  BREE , 6 BURRAE B 40 2, 13 V68 1 O 48 BURF AE 8
U2 B 2 A5 ) B AR AR 8 B B] (o) , A X

S W X N ;

BER(AD R AEEERA—E. RE(FHE

SRS E g LR R ARER GRT) YEXR,
WEAREEITEHESE ML E (degree of
similarity, DS) &7~ 8% 18 80 B 3 i — B .

2.5 BHEUBRER AR KA Shimpack Cis i
B, R A)-1. O KBS MW (BB R P 3R,
I:0min (5% A)~90 min (95% A), I: 0 min
(5% A)~70min (95% A)~85min (95% A), I ;
0 min (5% A)~80 min(61% A)~ 90 min(95%
A), 4 Bt 12 36 Bt BRSO W4T 18 sUELE
B EEH o 1 Ar B9ZEIL . BLRIEIE LI 1,55 R 0
x2. EHEARRNBERTFRBET SRS H o
EAHERABYEL BERE 1. IAKRS
BARBHERS PLISARERS GG, FERF I

14
]]
15
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Bf1E #/min
1 Shimpack Csit LS KBS
HPLC $54 B ilt
Fig. 1 HPLC fingerprints of S. miltiorrhiza water-

soluble components at Shimpack C,s column

2.6 WMBHMETAEE ERMEERZMEIHRA
MAGT,UBERE LATERE, RERIHH4A
B» 4 5 A B B (A)-0. 9% VK BE BR 5 WK (B) . F B¥
(A)-1. 0% K EEBR P W (B) B R (A)-1. 1 % UK BE R
YW (B) R WS, W E £ 5 18 BUXT R R W 3R
SEE, SREY, SEIEER o ILERBERSD B
AT 2.0% o ATRBIH 0 B BE(A)-1. 00 K BRIRIR
(B FBHEERISH, TRERIA TR
(A)-0. 9% VKEEBR VAV (B) FI F B2 (A)-1. 1 %0 KB
AW BB AN aEENHEME, ERECES X
F 0.998, A IR B MR EE AU NE AR TS K
75 VR R4 1 U B A AR X AR B8 B ) AR AR X iR TET AR
2.7 %K % . 4 B 7 Shimpack Cy (150
mm X 6.0 mm,5 pm), Zorbax C;; (250 mm X 4. 6
mm, 5 pm),Lichrospher C;(250 mm X 4. 6 mm,5
pm), Waters Cis (250 mm X 4.6 mm, 5 pm) Hl
Water C;3(150 mm X 4. 6 mm,5 pm)#E F, Ll A-B
EHERF L NS HEIOTRABBRETINE .5
BEEE AR B,

®2 FAABEFHTASKEMERS HPLC HEHEN LR

Table 2 Comparison of HPLC fingerprints of S. miltiorrhiza water-soluble components under different gradient elution

BB Wl ¥ 5 AH LR

RERF 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 (DS

i @ 0.259 0.295 0.376 0.680 0.769 0.841 0.880 0.894 0.919 0.950 0.961 1.000 1.050 1.074 1.168 o
Ar/% 3.39 5.47 9.61 2.19 0.90 5.04 1.71 0.94 16.24 6.88 1.01 42.32 0.71 1.96 1.61

1 @ 0.169 0.192 0.261 0.611 0.729 0.815 0.875 0.895 0.909 0.932 0.954 1.000 — — — 0. 989
Ar/Y% 3-20 6.45 8.47 2.80 1.00 5.42 1.70 0.63 18.29 4.10 9.46 38.48 0.00 0.00 0.00

X @ 0.209 0.237 0.313 0.642 0.748 0.822 0.871 0.888 0.907 0.924 0.946 1.000 1.053 1.083 1.177 .

Ar/% 3-32 6.64 9.14 2.96 0.74 5.20 1.72 0.63 18.53 4.82 11.75 31.21
a ) RSD/Y% 21.23 21.23 21.31 18.20 5.29 2.70 1.62 0.57 0.44 0.73

0.64 1.12 1.59
1.42 0.79 0.00 0.19 0.62
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B LA Zorbax C3(250 mm X 4. 6 mm, 5
pm) % H EAIR A S KBRS P 13 4B
¥, T ZEF M 4 R LR 15 N EiEE. &
Waters C;3(250 mm X 6. 0 mm, 5 pm)AE b BB+ 4L
FigpaifesrBERF. AEERME 1~4,
Waters C3 5 Shimpack C;3 (150 mm X 6.0 mm, 5
pm)AE E B HPLC 8BS &, 2 B AN
8 B 9 B4 i) i T ¥ R [R) 5 Tl #E Zorbax Cg
(250 mm X 4. 6 mm,5 pm) A | WA £ 4 80 %
&3 ,£9$% Shimpack C,3(150 mm X 6. 0 mm,5 pm)
fBigEHE E2EBRM 10511 5, HERFRA
B WEREEOMEAE, SRIEK 3. RUA
TERE B AL X TS 36 S0 i i AR X R B B ] AR X
W T B B0 B RS R AR T B BT A B AR L
HAF 0.90,

as 75
W&l #/min
B2 Zorbax CxlE LS KHFMA S HPLC L H#
Fig. 2 HPLC fingerprints of S. miltiorrhiza water-

soluble components at Zorbax C,; column
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[iHE] #/min

Waters Cys (250 mm X 4.6 mm, 5 ym) Lt
ABKBEMER S HPLC 155 E il

Fig. 3 HPLC fingerprints of S. miltiorrhiza water-
soluble components at Waters Cys (250 mm X
4.6 mm, 5 pm) column
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B 4 Waters C;; (150 mm X 4.6 mm,5 um)4
BHKBEMR S HPLC i E#E

Fig. 4 HPLC fingerprints of S. miltiorrhiza water-

soluble components at Waters C;3 (150 mm X

4.6 mm, 5 pm) column

®3 EFRFAGEELASKBEERS HPLC HEHER LB

Table 3 Comparison of HPLC fingerprints of S. miltiorrhiza water-soluble components obtained at different columns

ikt ¥ O "5 Ll
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 (DS)
Shimpack Cis « 0.208 0.237 0.3120.642 0.706 0.748 0.825 0.891 0.909 0.933 0.948 1.000 1.088 1.097 1.179 0. 964
(150 mmX 6.0 mm,5 pm)  Ar/% 1.41 0.74 4.08 1.18 2.41 2.75 3.73 2.27 10.48 6.54 9.3 50.1 1.43 2.69 0.89
Lichrosper Cyg « 0.221 0.252 0.3320.654 0.713 0.755 0.830 0.876 0.917 0.950 0.958 1.000 1.061 1.091 1.180 0. 904
(250 mmX 4 6 mm,5 pm)  Ar/% 2.46 5.75 7.89 1.91 1.32 2.03 4.94 1.91 18.22 6.29 3.00 40.93 0.44 0.96 1.96
Zorbax Cyg ﬂ. 0.163 0.179 0.2560.583 0.688 0.737 0.795 0.891 0.915 0.95 — 1.000 — 1.119 1.214 0.937
(250 mmX 4. 6 mm,5 pm)  Ar/% 1.50 0.66 4.92 1.48 1.61 1.71 4.27 2.87 17.55 3.31 0.00 56.55 0.00 2.31 1.26
Waters C5 o 0.129 0.142 0.2010.555 0.642 0.689 0.779 0.867 0.903 0.93 0.951 1.000 1.065 1.09 1.161 1. 000
(150 mmX 4.6 mm,5 pm)  Ar/% 1.43 111 3.87 1.21 2.04 1.7 4.33 13.35 2.52 7.1 6.41 49.3¢ 2.61 2.13 0.84
Waters Cyg « 0.144 0.171 0.2410.596 0.664 0.708 0.801 0.879 0.915 0.934 0.956 1.000 1.049 1.067 1.139 1000
(250 mmX 4. 6 mm.5 p)  Ar/Y% 1,39 0.78 4.25 1.29 2.25 2.19 4.34 13.25 2.31 6.07 6.68 49.48 3.03 2.09 0.6l
afyRSD/Y% 23.12 23.69 19.91 6.82 4.33 3.83 2.64 1.18 0.64 1.03 0.49 0.00 1.53 1.70 2.35
MS &5 2R FLKEE EER ARRC  *BER ASRZ

2.8 LU B St BR B AR BUEE LA 4 BIAE R TR
B b, IR B (A)-1. 0% vk EERRIA W (B I W
BFEIER, UASHEL RIS T, X 10 #A
FRBEHASHHHTRUEENE M. R

4. BMEERR S EEERMT , LU 880 ]
MASH, MEEHHMOEAMEERUTE -
(RSD<C0. 6 %) . 3 B LA$ Soxd i il 0 FR ek AT 48
i BB AT R S TR R . 10 LR FR IR A
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PS8, BRAEMA S 5HRE0T B RE B
R I (DS>0. 96) . KEF S SHAMBAER
RER X 58 L ELERRMXICBRARF KE
FSREERIS, NESHEHXMAER T HHE
o B A SO B S AR 2 R BT T RT A
EAFRBEH M R .
R4 TRBESLEENRANREIVERS
KBRS HPLC 3550 ik By 1 10U
Table 4 Comparison of similarity of different S.
miltiorrhiza water-soluble components
obtained at different colun.mS with
reference to respective reference

chromatographic fingerprints

Shimpack C1g  Zorbax Cyg Waters Cyg Waters Cig
(150 mm X (250 mmX (250 mm X (150 mmX KD
) /%
6.0 mm,5 pm) 4.6 mm,5 pm) 4.6 mm,5 pm) 4.6 mm,5 pm)
1 0.998 0.999 0. 996 0. 994 0.997 0.222
2 0.977 0.971 0. 967 0. 969 0.971 0. 445
3 0.970 0. 960 0. 960 0. 962 0.963 0.494
4 0. 986 0.978 0. 986 0.979 0.982 0.443
5 0.378 0. 260 0.246 0. 244 0.282 22.835
6 0.994 0. 994 0. 992 0. 986 0.992 0.382
7 0.992 0. 992 0. 989 0. 983 0.989 0.429
8 0. 984 0. 981 0. 979 0.975 0.980 0.385
9 0.977 0.973 0.975 0. 965 0.973 0.541
10 1. 000 1.000 1.000 1. 000 1. 000

2.9 HRYBEEFIE RS % 5 K A Shimpack Cy,
(150 mm X 6. 0 mm,5 pm) Ak, B BE-1. 0% K EE MR 75
WEBERRF LG, WS KBRS #1T APL
ESI #ii & %% . API-ESI TS ¥ . TRAKBE
350 C, Wi & 10.0 L/min, F L # FE /1 275. 8 kPa
(40 Psi) BB E 70 eV, B4 FE4 000 V,
Wi R BWE m/z 100~1 000, ZEMMFMATHTH
BRKEBRPEHERERRERS . ERIERE TR
0 B A T A O o YR B BB PR S B 4 B AT R R
FHIEBFHEENE . RIS R R
BRI TR BN :a=0. 208 (1 &), K&
£,(M-H] m/z 197,[2M-H] " m/z 395;2=0. 312
(3B, HRILEE,[M-H] m/z 137; a=0.825
(7 Bi), M, [M-H] m/z 537,[M+Na]*
m/z 561,[2M+NaJ*m/z 1 099; a=0.909 (9 &
%), 4 A8 8 C, M-H] m/z 493;a=0. 948 (11
Big), hEEER C,[M-H] m/z 359,[M+Na]*
m/z 383, [2M +Naltm/z 743;0=1.000 (12 &
), & HPLC-UV a3 & b B K 9 % i e, Ry 15
Bz, (M-H] m/z 717, (M+Nal*m/z 741, i &

—SFRASEFERNBERBEF m/z 521,

3 iTig

3.1 FBKEWEBS R, 55 EH 1.5.3.0,
4.5h, ZERRTUEEW 3.0 h HASHEH PAEER
SRBER LD THE,

3.2 ERERXPUR -HHERARNEGIERLE T
BB EEERARER. SERBERF XA
AL RS 5 R 45 0 4R SR R A £ i L A X
{5 B BF [0 AR Xt e TED AR 2R B B B O, R 38
BB HETEERESAESE, DHHBRER
RBWAGT (AERE. . TREH P RIEYLEEE
WA AENERBEALE.

3.3 AEARMEEERMET LR SR E 8580
R 45 SR S 2 H AT A AL BE T TR S R R
BASHHNRE HUETESREL—B. 85
TR BREANGEREEAERGNRNAE,
xRS E SR EEREES N EEER. XNT
w24 1 39] B 75 S0 1B 3 AR o, T R AR R L9 kT IR
HATHEEES . :
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