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Rapid Analysis Method of Different Type Components in Liuwei
Dihuang Preparations and the Establishment of a Quantitative
Analysis Method of Multi-component with a Single-maker

ZHANG Qiao, YU Yang-yang, WANG Qin-hui, WANG Hai-tao, DUAN Tian-xuan” , GAO Xiao-yan
(College of Chinese Pharmacy, Beijing University of Traditional Chinese Medicine, Beijing 100102, China)

[ Abstract ] Objective; To establish a quantitative analysis method of multi-component with a single-
maker (QAMS) for the four components rapid qualitative and quantitative detection in Liuweidihuang ( LWDH)
preparations for its quantitative evaluation. Method: A rapid HPLC method was developed to measure the content
of morroniside, loganin, paeoniflorin, paeonol in LWDH preparations within 12 min with a superficially porous
particle column. And a QAMS method was established by choosing paeonol as internal standard to simultaneously
determine the other three components. The relative correlation factors ( RCFs) were tested by four batch
preparations in different HPLC systems. The identification of the method was based on eleven batch preparations
from different manufacturers to evaluate the practical applicability of this QAMS method in quality evaluation of
LWDH. Result: The results of the external standard method and QAMS method did not show significant differences
(P >0.05). Conclusion; The QAMS method based on HPLC was established, which can be used for rapid and
accurate quantitative evaluation of LWDH preparations.

[ Key words | QAMS; relative correction factor; superficially porous particle stationary phase; Liuwei

Dihuang preparations; HPLC
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(RREROIS AR R ST RN o 0 AN S L 1| A
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Wl Y T A 22 AR B 0B J2 O 4F Ok R R Y
B E R, 5 2 fOK A L, A A T Y 4
B BE S MR AL, B R AR R — 2k i
iB FR, Poroshell 120 1 1 T+ Z i Ju 43 #7 v, 7E
UPLC N ARTH T 5 2 FOK AR AR BL A 3 28 R0 A I A
F L J7 5 o] F FAR A HPLC™

AW LA B B A5 09 PF B2 T X B N2,
ST S BT | 5B T R AT 245 1 22 1) B R XA I
K AT & i TH R IF 5 5O A 2 R B SO R 5
P IR AR — I 22 PF 7 Kt 3 53 B 76 7S R
Hby 28 1 570 22 48 b B DA A8 M BT AT
1 ##
1.1 {%% SHIMADZU LC-20A 7 5 &4 ik A 0,33 2
4t ,LC solution T AEu ( H A& & H A Fl) ; Agilent
1200 71 w5 %6 AR {6 3% 22 48, Agilent 1260 7 5 20
A 2R 4 ; Agilent chemstation T /F 3 ( 35 [H %7 #
A T]) ; KQ-3200 7Y 75 Ik i PE A% (B LU 8 7 AY
#5A BR /N 7 ) 5 Sartorius B0 K (1/77) 6
1.2 {5 B3 (45 20120702) PR Ry (4S5
20120619) 1y 7 I ¥ ¥ BH 4 A |, S H (5
111640-201005) Aj254F (4it5 110736-201136) g H
e [ 24 g 2R W R B, 7S R b B SR R O TR
A ] AN (R HE R R e 4 AL K AL, O g4l
IK Ry ZERR K, T Ry 4 B 4
2 AEEER
2.1
2.1.1 %% Poroshell 120 EC-C (4% 4¥ (4. 6
mm X 100 mm,2.7 um) ,iIAHLNE (A)-/K(B) , &
BEVERE (O ~8 min,5% ~30% A;8 ~ 10 min,30% ~
75% A;510 ~ 12 min,75% A) , %5 1.0 mL-min ™", 4
40 C, bR E&M T, & A 008 E R, W
1,
2.1.2 K EE R A H A 7SIk M VR 45 L B
A EY), WE, B 0.2 ¢, K B FRE, B 50 mL
HIEHEIEH D, i B 25 mL, 8 7 4L 2 30 min, &
WEER, AR RE, L), U, E I8, B 15,
@75 WK b 8 K B L BOAR SN B, O A, B
0.4 g, K% FRE, B 50 mL H 24K 6 b, on i ms
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A XFBE S B K S Co B
B 1 ARBME HPLC
25 mL, H A AL FE 30 min, B 5 B =R AR R, %
5,45 0.45 wm JE R8BSR IR, B A .
2.1.3  XPRGRESBAHI S R E ARSI S
AT 25 R P B I 6 R 17.4,6.5,14.1,10.0
mg, & 10 mL i, i BEAR E 2 20 B C A T o
W B4y 3k 1.740,0.650,1.410,1.000 g- L~ %F
REH S WL, 2 o 40 D0 OH %85 W B b R X R T
20,50,100,300,500 wL & 10 mL S, o0 i =
2 A N IR A X R S (1 ~5#) .
2.2 JriksEEE
2.2.1 FRuEAML A 2> B A E 2. 1.3 T
A [E R TR A B S L T A R RO A
B (n =3)  HUCa 3 0 1 B AY S B (8 . DA e 7T AR
XV B UEAT I U Ab 25 SRR B A5 S X RS R AR
WHEIN R R R, SRILEL,
F1 SIHBROSMELRNEE
Oy R VEpIy r LA/ g

BPEYF V=1 553.39X —4.206 0.9999 0.017 4 ~0. 435 0
TEETF V=1 456.17X - 1.312 0.9999  0.0065 ~0.162 5
A Y =1056.27X -2. 886 0.9999 0.014 1 ~0.3525
JI By Y=1216.41X +0.567 0.999 8 0.010 0 ~0.250 0




TR, A5 7SR B 1 R0 22 208 RS DR B A3 A A — i 23T 5 ik A S

2.2.2 MXRRIENFIFRE RIEAK (A4, xW)/
(A, x W) =f,, Fob AW f, 73 5l Oy €0 335 i 1o AR L A
3 B JO A e B R AR A IE R T, R AR s A BIARR
FRI B o0 B 2 MOS8 o DA T R B3 DA e 1 Ry
2 B o It 6k Ho At 3 b a4 B AR AL IE R F ()
SR WFE2,

R2 AN BYROBENKERTF

\ MR IE 4 F
3t R
f}'}&vﬁ/ﬁmﬁ' fJ'J-HUWz"r/EJHZﬁ' fJ'HHWz"r/’ﬁiﬁﬁ
20 1. 174 1. 185 0. 809
15 1. 190 1. 186 0.814
10 1.174 1. 186 0.823
5 1. 159 1. 186 0. 809

2.2.3 LIRS BUSBRMLEE 25, de At
VA VLV A 2 T 1 o S T M L 2 B RN A P R
B X B RV o 3 DL b s 2R R A AR B R R
BF P %o B 3 ), LI 1, 4% R R, TG LAt B 4y
THE B AR 1 I 2

2.2.4 KWL RS % OBCR — A A W
5 pL, S UERE 6 UK, 0 SRS L R AT R
P e 1y i) 0 TE AR, 1158 RSD 43512 0. 21% ,0. 11%
0.45% ,1.00% , 3 WAL 25K % B R 4f .

2.2.5 FRoEMEEER RS 8 W CTR] — At R
5 L, 4l Tl 455 0,2,4,8,12,24 h I 2 U [
U B R AR ATZGAE AT B B e 48 h Py 0 TR
FUH RSD 43510 1.2% ,0.6% ,1.1% ,2.1% , 3
4 P A5 AR o3 R T R

2.2.6 HEMILE  HE —HORE S OR (HiE 5
120817)6 43 G HRE 0.2 g, He R s Wb 3 7
Pl g W E SR AT B AT AT 25T P 9 YO
¥R A B4 R 0.12%, 0.20% , 0.13% ,
0.34% ;RSD 25K 1.7% ,1.8% ,0.90% ,1.5% .
2.2.7 JmAEEDER BLO.1 g T8 E AR M
K6 13 AEBFRAE 43 5 He 45 43 7 500 o iy 5 i L
K % 0 A B B VW, A T ST 0,261 mg,
TR 0.39 mg AjZ5HF 0. 282 mg J} ) 0. 65 mg,
2 2. 1.2 TR A5 BRI S A W, IEAT A0 M, TS
BE D 3, B3 AF 09 m AR [k ol 97.70% ~
103.20% ,RSD 1.9% ; I 4% 3 19 I B 1 0 R K
96.83% ~101.10% ,RSD 1. 0% ;75 254 1 ke 1k
RH 98.70% ~ 104.32% ,RSD 1.7% ; F} i i 0 fin
BE A% R 96. 72% ~100. 82% ,RSD 1.4%

2.3 M ZIFk R G R

2.3.1 R[] iR A% AH £ 35 A A R GE TR
¢ % $X T SHIMADZU LC-20A, Agilent 1200,
Agilent 1260 3 Ffi i 850 AH (633 R 55, AH XS AL 1E 5
A 2. 2.2 TR 45 LK 3,

£3 FRMFBNFHHEMNKERTF

& Srtsemssei Srtem s n Srvem e
Agilent 1260 1.174 1. 186 0.814
Agilent 1200 1. 144 1. 147 0. 807
LC-20A 1. 161 1.209 0. 808
2.3.2  FRINA > gk g 0 o DAY e il 0 £

A R) AT R H bR 06 X6 PE R B i AR X AR B X 4]
S EATRE T RSD 4050 2.3% ,1.4% ,1.2% , W
S8 18] TG B 22 51, LA S 41 A S5 0 K B o 4
WL 4,

F4 FRMBFNEHESEREE(xs)

(€ Pt s /5 T s T g /A 254
Agilent 1260 0. 409 0.508 0.576
Agilent 1200 0.423 0.517 0.585
LC-20A 0.428 0.522 0.590

2.4 QAMS 3% 5 AR i i 45 2R T AR

2.4.1 OR[FELERE QYRR S RIE 5 006 % W)

HUR] — T 58 4 A HEUR A9 7S R i B8 e 47 AU AR 3K 0
A5 wL, WA & RO A B RS, g . DL Agilent
1260 B 5 SM b3k I 2 45 3 R br i, FOR A28
DIAR X 8 E PR 31 550 50 1 L 5 B FTAS 245 1 it
BEELE IR EZL X ELE 0 ~5% , A [AL
Al A ST T 2 R, RS,
2.4.2 AT R W Y E L 3 R B I T
— TR 4 AU 7N R H R A AL A A T A
5 wL, 3l A 3 B OB EE A, I o i AL
Sy PR B TE) S 5 T S (E A 6 R 25 4 A 7
0.03% ~3.0% , 3 Wl HIAH XS £ B2 1 1] B8 % xof 155 Ul
T WA A A o TS AL A (R e S S DA T
PEER K6,

2.5 —MZPEIrk e BORRT &K, A FEHE KR
18 7S A ML B W 45 AL K B AL YRR 13 it FE B AR A
AT QAMS 3 1) I i 5 5, I 4G 50 AH X £ BR (B 2 7
RO o B e R ST A PR BR (A AT R I 4 £
T UG 1) 67, I X B e R A T S PR AR 45 3 R B
V) B Fr ik i VTS AE 5 B LASIMR IS 04T BOIE , i — 25 56

. 83 .



5520 &5 6 1)
2014 4£ 3 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol.20,No. 6
Mar. ,2014

UE— I 22 7 J5 2 1) 5 BRAE X i 2 57 1) — D0 22 9% Oy vk
PEATHGE o BRAT 25 H & 1 e SR 1 2k Y [ LA,

IWRESSEMEA R EEER (P<0.05), HAl#
oy MR & TR 2, WK T8,

x5 AREMNFET4MBUHDH QAMS Z55MREMELL R (n=2) mg-g "
7K BT R AP
it (&3
a" a b2 X IR 2/ % a b FH X 1R 25/ % a b X IR 2/ %
120302 LC-20A 33.1 14.9 15.6 5.00 21.4 21.7 1.34 14.0 14.1 0.78
Agilent 1200 15.2 2. 14 21.2 -0.98 14.1 1.07
Agilent 1260 15.3 2.63 21.4 0.16 14.1 0.57
120801 LC-20A 32.0 11.3 10.9 -3.46 21.1 21.8 3.32 12.8 12. 4 -3.27
Agilent 1200 10.9 -3.35 20.5 -3.06 12.3 -4.07
Agilent 1260 11.2 -0.46 21.2 0.39 12.8 -0.05
120810 LC-20A 32.9 12.7 12.8 1.07 21.8 22.0 1.09 16. 8 17.2 2.38
Agilent 1200 12.8 1.02 20.8 -4.36 17.2 2.22
Agilent 1260 12.8 0. 82 21.9 0.45 17.1 1.95
120817 LC-20A 33.3 12. 8 12.2 -4.92 20. 4 21.1 3.54 13.0 12.9 -0.47
Agilent 1200 12.2 -4.74 19.7 -3.39 13.0 -0.28
Agilent 1260 12.9 1.02 20.5 0. 36 13.0 -0.11
T ca HICME b g AR AL E R E .
Fx6 AFEMNFT4MBEVULSBIEEEM(n=2) min
7K LW DR OER:
fts XA
a a b AHXT 1R 22/ % a b AH X% 22/ % a b AHXT 1R 22/ %
120302 LC-20A 11.462 4.900 4. 826 -1.51 5.969 5.914 -0.92 6.753 6. 694 -0.87
Agilent 1200 11.337 4. 820 4.773 -0.98 5.886 5.850 -0.61 6. 642 6. 621 -0.32
Agilent 1260 11.199 4.577 4.715 3.02 5. 685 5.779 1. 65 6. 441 6. 540 1.54
120801 LC-20A 11. 467 4.913 4. 828 -1.73 5.984 5.917 -1.12 6.766 6. 697 -1.02
Agilent 1200 11.327 4.783 4.769 -0.29 5. 855 5. 845 -0.17 6.613 6.615 0.03
Agilent 1260 11.200 4. 591 4.715 2.70 5.694 5.779 1.49 6.463 6. 541 1.21
120810 LC-20A 11.459 4.903 4. 824 -1.61 5.975 5.913 -1.04 6. 755 6. 692 -0.93
Agilent 1200 11.324 4.762 4.767 0.10 5.841 5.843 0.03 6. 600 6.613 0.20
Agilent 1260 11.198 4.589 4.714 2.72 5.688 5.778 1.58 6.461 6. 540 1.22
120817 LC-20A 11. 465 4.910 4.827 -1.69 5.982 5.916 -1.10 6.762 6. 696 -0.98
Agilent 1200 11.327 4.794 4.768 -0.54 5. 860 5.844 -0.27 6. 621 6.614 -0.11
Agilent 1260 11. 196 4.556 4.714 3.47 5.663 5.777 2.01 6.426 6. 538 1.74

T ca SO, b R AR PR B (T 534
3 tig

XA [ 48 7 3 (Il 0 75 ), A [i] i BB 5
(W 70% HI B 50% W), 42 B ] (20,30, 60
min ) S5 LA VR IR ) A5 T ik R AT T B 4 I A
SE N 2. 1.2 WUR 47k

FE T O X (SHIMADZU LC-20A) AN [ % 32
PRERAY SR, B RS A A 3.5 mL £0. 5 mL, Th gk
HORGER) 7 Bl 1.0 B4R F 1.8, £ B I [A] 4
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JE 3 min, FE IR PR BR S WA BE R Hh 4120 ) 2 5 AR
B 4 7 R aad At S 3 O TR B R I U vk ) R G
PR 56 AR 56 2 8L RAIE T 13

BT R 58 T LS B H FAT 25 H NS
Vi) — I 220 05 i r, A5 SRR WL A — i 2377
LGRS HMR L B AT W] 25 55 5 P e Wy B AR B 1)
B, (HL R RE 2 7 bR M 3 a 50) o A 3 2R i,
VR BREBARE 78 50 S Rl SR A R R



TR, A 7S R b B ) 22 2

T3 e

34 L —

VP 5

x7T AKBEHAGURSEEBERIE(n=2) mg-g !
FH K By ST BT SERED
% it
a a b X R 2/ % a b TR/ % a b X R 2/ %
ena 12071 42.5 21.7 21.7 -0.07 24.7 24.7 0. 04 2. 64 1.88 -28.79
i gt 120801 32.0 11.3 11.3 0.83 21.1 21.2 0.43 12.8 12.8 0. 00
120810 32.9 12.7 12.7 0.38 21.8 21.9 0. 46 16. 8 17.1 1.79
120817 33.3 12.8 12.7 -0.34 20. 4 20.5 0.33 13.0 13.0 0
120302 33.1 14.9 15.1 1.17 21.4 21.4 0.32 14.0 14.1 0.71
A A 20120301 36.2 14.7 14.9 1.04 17.9 17.9 0.01 2.56 1. 80 -29.69
[ {~ % 12077297 44.5 15.9 16.3 2.24 20. 4 20. 4 0.09 5.25 4. 67 -11.05
54 97111205 49.0 20. 1 20.9 3.93 23. 1 23.2 0.24 4.69 4.07 -13.22
KA 1103077 35.3 12.7 12.8 1. 10 16.7 16.7 -0.11 14.0 14.1 0.71
{=Fn 120209 49.3 9.42 9 —1.45 18.0 17.9 -0.20 3.54 2.84 -19.77
1 201105004 39.0 22.9 22.9 0.11 21.0 21.0 0.25 6. 88 6. 42 -6.69
[ { 1032536 27.2 9. 10 9.2 1.52 8.30 8.28  -0.42 10.7 10.9 1.87
(KE L) 12032069 25.6 8.35 8. 4 0. 87 8.50 8.48  -0.31 6.22 6.19 -0.48
F8 AKMEHAGUASBEEEMERIE(n=2) min
F¥ Bz Wy LT BT SER:
[ 3 fits
a a b AT R 22/ % a b HXFIRE/% a b ARXT IR 22/ %
BIE 12071 11.202  4.599  4.705 2.30 5.704  5.769 1. 14 6.458  6.531 1.13
fi 5t 120801 11.200  4.591  4.704 2.46 5.694  5.768 1.30 6.463  6.530 1.04
120810 11.198  4.589  4.703 2.48 5.688  5.767 1.39 6.461  6.528 1.04
120817 11.196  4.556  4.702 3.20 5.663  5.766 1.82 6.426  6.527 1.57
120302 11.199  4.577  4.704 2.77 5.685  5.767 1. 44 6.441  6.529 1.37
i 20120301 11.198  4.595  4.703 2.35 5.707  5.767 1.05 6.458  6.528 1.08
R4 3 12077297 11.197  4.575  4.703 2.80 5.663  5.766 1.82 6.435  6.528 1.45
54 97111205 11.198  4.593  4.703 2.39 5.691  5.767 1.34 6.444  6.528 1.30
I 1103077 11.198  4.581  4.703 2.66 5.682  5.767 1.50 6.446  6.528 1.27
{=Fn 120209 11.196  4.571  4.702 2.87 5.676  5.766 1.59 6.437  6.527 1. 40
L2 201105004 11.195  4.576  4.702 2.75 5.684  5.765 1.43 6.441  6.527 1.34
[ 4~ 2% 1032536 11.201  4.571  4.704 2.91 5.678  5.769 1. 60 6.434  6.530 1. 49
(KE ) 12032069 11.201 4.581  4.704 2.69 5.690  5.769 1.39 6.440  6.530 1.40

Pz g %t B8 S BEAY (55 1% IR IS B EIEN S IR
BT — W 2Ty ik A 5 B AR AR R AN

AW 5% K F #2114 22 FL ( Poroshell ® ) 3k} {7
TEAE RLAR 2.7 pm, RN IEURL AT A R T BE AR 40% ~
smz#ﬂuﬁﬁspmézﬂﬁﬂﬁﬁmzﬁﬁ
W2 pm 4% FLBURHE L9 80% ~90% ' M it , 7E
[Fi) A5 A 2080 B4 T B SR 0 43 AT B T R A 1) 43 A 46
TR, Ay v 2 PR R A TR O A

AR GE HESL T — AN MERG PG 0 S IR
il 700 22 WG 43— 22 VF " B A B TR L R T
7 A b 3 ) R0 5 AN KO, O — D 2T R A

w2 o P e TR G T S AR AR
[ &% 3Tk ]

(1]

(2]

ERAMER S P ANRILMEZ . —F[S].
Aot . o B 2 B At , 2010 :598.

TER, AR ASH, % “—WEZIE kbR
T Ay g B sT [T ] v [ v 2 24 5, 2006, 31
(23) :1925.
AR, TR E
B X——QAMS B 5% #E &
2012,37(4) :405.

A T2 A A T
(3] oo 25 4
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[(WE] BMW:# I WE LIS ZOUREY b 8P RR I & . F7 3 R F il AR B -Al 2 40 0 1 8 (3, DAt A
VA VBRI X R ot VR 5 A - T UL RS 1 3 — SO AR, LU R B P 2 5 AR L T A X TR % B M 5 T I R -
% 45 T o7 b £ 30k v 2% W £ S0 A SR I A T 0 S B R AT TR AR AT R AR . R ST R B IS A EXS B,
IR 554 RS % A 1% NaNO, 2.5 mL, B b & 10 min, FRR5 %5 i1 A 20% AI(NO, ) 0. 25 mL, B b E 10 min, FAS %
JIA 1 mol-L™" NaOH 4 mL, ALk B 15 min, £+ % B 7 0. 028 ~0.309 mg X R B IF(r=0.999 9) , A1 FF S FR B
B U2 530 g 96.29% ,99.53% o 5 ASHEIR B AL S+ 2 S P R 19 & BE7E 5.65% ~ 6. 19% , 32 B4y b i P+ 2 19 &% 4 76
61.03% ~61.96% , £5i%: @S T W AH R B9 -Al 92 4R 1 2 (038 I 8 A AE P S SO R B b BPH B R & 2= 1 7 i o
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Study on Method for Determining Content of Total Salvianolic Acids in
the Root of Salvia miltiorrhiza alba and its Extration

ZHANG Lin-lin, SONG Zhi-gian, WANG Chun, DU Zhi-yong, DONG Yun-zhuo, LIU Zhen-li*
( The Institute of Basic Theory, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract ] Objective; To establish a method for determining content of total salvianolic acids in the root
of Salvia miltiorrhiza alba ( Baihua Danshen) and its extraction. Method; Based on the consistency of the
characteristic adsorption bands in the visible absorption spectum between reference substance and sample solution of

Baihua Danshen, salvianolic acid B, tanshion sodium and protocatechuic aldehyde were compared using NaNO,-
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[ 4] #Hz32,5mom, 2K 5,55 HPLC [F] Il 12 75 bk 4 5% [J]. WP 2i45,2004,29(10) ;1004
Wai I 4 F EER AN EELI]. TEAGR KFES [ 9] Unger Klaus K, Skudas Romas, Schulte Michael M.
4% ,2009 ,40(1) :59. Particle packed columns and monolithic columns in high-
[5] INEE . F im0 60k 18 80 S E & T4 performance liquid ~ chromatography-comparison  and
4 FpRRIFIRI S E A TR EM T LZ2Z2R[T]. v critical appraisal [ J]. J Chromatography A,2008,1184
252 ,2010,8(2) :148. (1/2):393.
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