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Simultaneous determination of six constituents in Tuiyin Mixture by HPL.C
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ABSTRACT : AIM To establish an HPLC method for the simultaneous content determination of chlorogenic acid,
loganin, paeoniflorin, baicalin, salvianolic acid B and paeonol in Tuiyin Mixture ( Moutan Cortex, Paeoniae Radix
Rubra, Lonicerae japonicae Caulis, etc. ). METHODS The analysis of methanol extract of this drug was per-
formed on a 30 C thermostatic ZORBAX SB-Aq column (4.6 mm x250 mm, 5 wm) , with the mobile phase com-
prising of acetonitrile —0. 1% phosphoric acid flowing at 1. 0 mL/min in a gradient elution manner, and the detec-
tion wavelength was set at 235 nm. RESULTS Six constituents showed good linear relationships within their own
ranges (r=0.999 7), whose average recoveries were 97. 1% — 100. 6% with the RSDs of 1.35% -2.28% .
CONCLUSION This simple, accurate and reproducible method can be used for the quality control of Tuiyin Mix-
ture.

KEY WORDS: Tuiyin Mixture; chlorogenic acid; loganin; paeoniflorin; baicalin; salvianolic acid B;
paeonol; HPLC
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SR B R R L S bR T M, 2R Z24F IR RS0 IE 3%
Wi, HITROAYI, 2o mgtrh e . AR AT AT
T, WAL S G, EECEAMA
B, EATEHGN . fREE . WS IR . AN Y
DAk, WGIRHF AR g e, EWLLRE, .
s, HA DL . SRR, TETEE I R
B DI, REM. WA MRy, EAME,
R 252 715 LIPS RS IBE Ak, &1
AN, HAFEA R, HATERmAG 5 E W
FERL

WEE R, dEPFRC . ARATH PR B FIAT 25
REA AR JE A A S E A -, JF HAT 2451 Re R 4
P T8 S5 SMHI T 1 BRI ERARED 24
e T () 2t 5 IR R D AR 8 3E 1 ) NF-«B i) 3R 3K
S BAEPRAE N5 B o S A RE A
Jurkat T A LAIIRSMNEAL, TR 2 MIGIT RS
FRVERINLE 2 —" 5 PSP B B A B
K PUEASRIES . L, ASzEe il sr HPLC
LRI R AR A ) Th e SRR . Eh R . ATEN
AT PHBER B, FHEMAS A&, DU Y2
A 5 LT R AR
1 UBR5RE
1.1 A% Waters €2695 % &5 %0 A &35, L
B Waters 2998 &1l &% . Empower {4 3% T /Eu; (3£
Waters /2 F] ) 5 CP225D AU 1 K (fl[EFEZ
FIHAE]D) o
1.2 X% FHHIR B (it 111562201514, &A
H93.7% ) . FHEZEY (45 110708201407, &4
199.9% ). A Z{F (45 110736201337, &4
H94.9% ) . WEHF (S 110715201318, &4
193.3% ). DARTF (45 111640201005, &4
£99.2% ) . LEJEER (L5 110753201415, &4
1 96.2% ) XF R SL I E A LR 2 R E B
Bt o BB R T R 2 R — B s B 5
=il (R 24548 WA, 100 mL/JE, #t5
161209, 161107, 161012) ., ZHE . Wil A ikl ;
HAbIR T A o3l K RFBAlK .
2 FEE&%R
2.1 @344 Aglent ZORBAX SB-Aq & 1% 4
(250 mm x4.6 mm, 5 um); WIHMHLE (A) -
0.1% 58 (B), BAEEVEME (0 ~20 min, 5% ~
15% A; 20 ~30 min, 15% ~25% A; 30 ~45 min,
25% ~30% A; 45 ~60 min, 45% ~55% A); PR
Wi 1.0 mL/min; #3235 nm; F:3E 30 °C;
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R 20 pl,

2.2 BARSRIBIE AT LLBIFREUE 254F, oK
R 3K, BIK LS h, 308, S0, W42k
HIEIARTEREA 3 g, W%, 7Kz 1000 mL, &
5y, WERE, KEE, BAE.

2.3 BSEd g WIS . ST .
ATESTE . A PHER B FhE2 B X R A
i 50% FH R Y A (BT R EE 3 5 0. 956
1.032, 5.602, 10.08, 3.318, 2.072 mg/mL),
W2, 5,10, 10, 10, 5 mL, & F[[—
50 mLigjfirf, 50% HEER BT 7s, Big (i
WERE 4 W)k 38.24 ., 103.2, 1120, 2016, 663.6 .
207.2 pg/mL)

2.4 BEXSERAE HBERREH S mL, BT
50 mL &ffiHr, o B EE 40 mL, @A (250 W,
40 kHz) 30 min, g%, WEEZ, 85, HHE,
B, ohug, HEREn, B

2.5 MHMHRERAE & “2.27 WFTESS
S AN P R R AR AT AT B
X FIBRBATERES,, R “2.47 TR ik it
IR

2.6 AuiE ARG BOTEA . HKA . BIE
FEMEWOE B, 76 “2.17 T3k 500 F gERE D
FE, RWE 1, mETE, 6 B i FIS I AR
IR T 5 000, SAHSRER 3B EHRT 1.5,
BT T

2.7 MK FZFE AW “2.37 WU X
0.5, 1, 2, 4,8, 16 mL, #F 25 mL &JfiH,
IR R R 21, $55), 153 R 50 B Wk B %
PRSIV (3% D R I & vk B2 49 331 A 0. 765, 1,530,
3.059, 6.118, 12.24, 24.47 pg/mL; IR i &
WeBE /3 ) 2,064, 4.128, 8.256, 16.51, 33.02,
66.05 wg/mL; ~j 245 1 T i W BE 43 ) oy 22,40
44.80, 89.60, 179.2, 358.4, 716.8 pg/mL; &%
T B U B 45 9 Sk 40.32, 80.64, 161.3, 322.6,
645.1, 1 290 pg/mL; PR B 5T f& i FE 73 50l
13.27, 26.54, 53.09, 106.2, 212.4, 424.7 pg/mL;
PRz By 5T i Wk BE 43 5 R 4. 144 8.288 16.58
33.15, 66.30, 132.6 pg/mL), fF “2.17 Tjifaji
FAFT HERE 20 L W, LA ST & R B O B AR AR
(X), WEmmB YA (V) #ATEIE, Z53R &
1, A BT T4 H I IO R RAT

2.8 MEAKE R - SER (S
161209) , 7 “2.17 Ik N #EREIE 6 Ik,
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Fig.1 HPLC chromatograms of various constituents

MAFERIEIR . DAY . ATZ5H . BT MR
B, P} U6 G AL RSD 435 4 0.91% . 0.64% .
0.78% . 1.02% . 1.13% . 1.09% , F2HI{L30HE %
R,

x1 BHTEMXER
Tab.1 Linear relationships of various constituents
' LM
o3 [\ = 77 1% » r
(pg-mL”~")
SRR Y =67 006X -2 800 0.765 ~24.47 0.999 8
ILERFT Y=50982X-10032 2.064 ~66.05 0.999 8
ISEZLRR Y =14 185X -93 692 22.40 ~716.8 0.999 7
gouts Y =22293X-63 464 40.32 ~1 290 0.999 9
FHEBER B Y =20077X -26 877 13.27 ~424.7 0.999 8
P12y Y =61 754X -27275 4.144 ~132.6 0.999 8
2.9 A MHXE BE-ElsEwR (e

161209), FEEFHE 0. 2. 4. 8, 12, 24 h
JEAE “2.17 TRk s N bR E, A 4R R
2. DEHT . AT A MR B FHK
Fiy U6 T A RSD 43510 1. 16% . 1.42% . 1.29% .
1.44% | 1.43% | 1.49% , FWETRALE 24 h N
SEME R

210 F A2 Mm% BE-—-#HAH (IS
161209), #% “2.4” T F e FA7H % 6 i
ERVAR, E U201 WEGEAM N AR, A
SRR . HERT . Y. S, PHRR B F

Feli 45 RSD 4351 1. 14% . 1.03% . 0.89% .
1.21% . 1.01% . 1.18% , % Bl i% )y ¥ & & M
RAF
2,11 Ak FX % A % W EE — A )
(4t 161209) 6 iy, 43 2.5 mL, I A “2.37
TR AR AR 2.5 mL, #% “2.47 iR rikdl
HER AR, FE “2. 17 TS SR SRR 2,
TR ECR, R 2,
212 #amsmEae HAEF 3, % “2.47
R ikl s s W, E 2. 17 Tk A
HEREINE , SEAILER 3,
3 it

IR, IR EAMINGE . BN, B
BRI R TR, H UL UE M 28 78 A i AGE | I
BRAIE . MUFSIE . IR KUERIE . IR ESES . Hor,
I FAFRAR T 5 B3 7 8 >R FHELAT Dt il 375 A eV E
e 2 i o 0TI R YT AR ), i L% 4
JE=

ARG N 0. 1% HR . FF 0. 1% i
2. CHE-0.1% HR ., ZH5-0. 1% BERR I sh IR R
XPERJETR . A . AT, M. FHRR B
FFY B By AT BB BE VRN, & BLA 2 B5-0. 1% AR Y
SrESCR AL, WIEERL . RE, XS T4
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x2 BESMERKZRXEER (n=6)

Tab.2 Results of recovery tests for various constituents
(n=6)
o AR/ AR/ AR/ BICR/ FE RN RSD/
mg mg mg % /% %

SR 0.1041 0.0956 0.1947 948  97.1  2.28
0.1041 0.0956 0.1988 99.1
0.1041 0.0956 0.1949 95.0
0.1041 0.0956 0.1954 95.5
0.1041 0.0956 0.1992 99.5
0.1041 0.0956 0.1985 98.7

RFF  0.2878 0.2580 0.5317 94.5 97.2 2.25
0.2878 0.2580 0.5389 97.3
0.2878 0.2580 0.5440 99.3
0.2878 0.2580 0.5439 99.3
0.2878 0.2580 0.5411 98.2
0.2878 0.2580 0.5318 94. 6

AiF 2.9833 2.8000 5.7893 100.2  98.9  1.35
2.9833 2.8000 5.6972 96.9
2.9833 2.8000 5.7609 99.2
2.9833 2.8000 5.7531 98.9
2.9833 2.8000 5.7217 97.8
2.9833 2.8000 5.7925 100.3

AT 5.4045 5.0400 10.4857 100.8 99. 1 1.77
5.4045 5.0400 10.2821 96. 8
5.4045 5.0400 10.4328 99.8
5.4045 5.0400 10.4976 101.1
5.4045 5.0400 10.3193 97.5
5.4045 5.0400 10.376 9 98.7

FHipfE B 1.799 8 1.659 3.4809 101.3 100. 6 1.72
1.799 8 1.659 3.4297  98.2
1.799 8 1.659 3.442 4 99.0
1.799 8 1.659 3.4711 100.7
1.799 8 1.659 3.4836 101.5
1.799 8 1.659 3.506 3 102.9

PRzl 0.573 0.518 1.077 3 97.4 98. 1 1.97
0.573 0.518 1.089 6 99.7
0.573 0.518 1.0857 99.0
0.573 0.518 1.072 4 96. 4
0.573 0.518 1.093 5 100.5
0.573 0.518 1.068 3 95.6

®3 BHALBEENELER (mg/mL, n=3)

Tab.3 Results of content determination of various consti-
tuents (mg/mL, n =3)

S SREER DEAF AT A MR B T
161209 0.04164 0.1151 1.1933 2.1618 0.7199 0.2292
161107 0.04231 0.1357 1.1839 2.1910 0.7562 0.2473
161012 0.04292 0.1223 1.1876 2.1702 0.760 6 0.238 |

P (190 ~400 nm) SN, KB HE IR
Pk 43 326, 237, 231, 276, 286, 275 nm,
B SR FIAT 253 4 235 nm B 3T, FHBYAR B 7E
235 nm AREYIOLIE S 286 nm AbEYFEA—F, SRR
M. BT SR 235 nm 4RI BN N
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