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A quantitative method using one marker for simultaneous assay of
gallic acid hydroxysafflor yellow A cinnamic aldehyde

. . . . o o *
and piperine in Tibetan medicine Dangzuo
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Abstract Objective: To establish a quantitative assay of multi — components by single — marker( QAMS) for deter—
mination of four bioactive components in Tibetan medicine Dangzuo and examine the feasibility of using the relative
correction factors( RCFs) between the different types of compound. Methods: Piperine was selected as the internal
reference substance RCFs of gallic acid hydroxysafflor yellow A and cinnamic aldehyde were calculated. The con-
tents of four components in four samples were determined by both external standard method and QAMS. The validity
of the QAMS method was evaluated by comparison of their quantitative results of both methods. Results: RCFs of gal—
lic acid hydroxysafflor yellow A and cinnamic aldehyde with reference to piperine were 1. 3686 0. 2620 and 3. 1333
respectively and repeatability was good in different experimental conditions( RSDs were 3.7% 2.2% and 2. 1%

respectively) ; the quantitative results of both external standard method and QAMS had no significant difference( RSD
<5%) . Conclusion: The method established in this research is accurate and feasible that it just need to assay single
— marker for determination of four bioactive components in Dangzuo simultaneously. Therefore this method is suited
to determine different types of components and can provide a new mind for the quality assess of traditional medicine.
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N N N N 3.1.1
6 . . 5.12 mg. —A 11.52 mg.
N N 4.03 mg. 11.78 mg 4 10 mL
o ( gallic acid) . o 2.5 mL
— A( hydroxysafflor yellow A) . 10 mL
( cinnamic aldehyde) . ( piperine) 0.128 mg » mL™'.
. . . -A 0.288 mg * mL™',
- 4 0.101 mg * mL™', 0.295 mg *
o ml "' o
o 3.1.2 lg
1 ( ) 25 mL
( N -A ) ( 250 W 40 kHz) 30 min
1 3.1.3
Agilent 1100 Agilent Chem- N N 4
station ( Agilent ) ; Waters “3.1.27 .
Empower ( Waters ) 3.2 “3.3” “3.8”7 “5”
AG135 ( Mettler — Toledo ) ; KOQ Agilent 1100 Waters XTerra
—-2500DE ( RP -C;(4.6 mm x250 mm 5 wm)
) ; Millipore ( Millipore ) o - ( 0.1% ) (0 ~
( : 110831 -200302) . 22.5 min 5:95—50:50; 22. 5 ~45 min
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Fig 1 HPLC chromatograms of mixed reference substances( A) sample( Tibetan Medicine Company of Tibet Medical College Batch Number: 080401)
( B) negative sample without Semen Granati( C) negative sample without Flos Carthami( D) negative sample without Ramulus Cinnamon( E) and

negative sample without Fructus Piperis Longi( F)

1. ( gallic acid) 2. — A( hydroxysafflor yellow A) 3. ( cinnamic aldehyde) 4. ( piperine)
3.3 “3.1.17 1 4
0.1 mL Tab 1 Standards curves of four bioactive components
6
.
‘“3.2” 3 ( Mg) ( component) ( regression equation) ( linear range) /pg
N Y=2.13 x103X +1.842 0.9999  0.040 ~ 1. 280
-A. ~ 1, ( gallic acid)
3.4 “3.1.17
A Y=0.41x103X-2.196 0.9998  0.090 ~2. 880
0.1 mL ( hydroxysafflor yellow A)
6 “3 9
3 ( P) Y=4.97 x103X -16.30 0.9997  0.031 ~1.010
° ( cinnamic aldehyde)
(€. _A
( H) ( C) Y=1.55x103X +1.237 0.9999  0.092 ~2.950

( piperine)
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Tab 2 Relative correcting factors( RCF)

of three components in Dangzuo

( values of RCF)

( concentration) forc Sem Seic

s

X 1.3785 £0.0051  0.2659 0. 0023 3.2149 +0. 0125
172 X* 1.3783 0. 0235 0.2600 +0. 0001 3.1312 0. 0342
1/4 X* 1.4064 +0.0174  0.2636 +0.0014 3.1707 0. 0196
1/8 X* 1.3767 +0.0068  0.2652 +0. 0006 3.1484 +0. 0352
1/16 X* 1.3831 +0.0353  0.2645 +0. 0031 3.1518 0. 0300
1/32 X* 1.2888 +0.0217  0.2529 +0.0033 2.9829 +0. 0257

( mean) 1. 3686 0. 2620 3.1333
RSD/% 3.0 1.9 2.5
* X ( concentration of mixed reference substances) :

( gallic acid) 0. 128 mg » mL !
yellow A) 0.288 mg * mL ~!

— A ( hydroxysafflor
( cinnamic aldehyde) 0. 101 mg * mL !

( piperine) 0. 295 mg * mL ~!

3.5 10
uL 6 . .
—A. . ( RSD)
1.4% 0.93% 2.2% 1.4%;
10 pL 2d 3 4
( RSD) 1.5% 1.2%
1.8% 2.4% .
3.6 10
wl 02682048 72h .
. — AL .
RSD 1.4% 1.0% 2.4% 2.1%
4 34 .
3.7
“3.1.2” 6

(1.61 mg=g™') .
~A(0.90 mg*g™') . (0.11 mg *
g ). (3.00 mg =g ") RSD
1.6% 0.97% 1.8% 2.6%

[

3.8
( 2000 12 15 ) 0.5¢g
6 (0.82 mg* mL™") |
~A(0.41 mg*mL™") | (0.07
mg * mL ") (1.51 mg* mL™")
Il mL  “3.1.27
3,

3 4 (n=6)
Tab 3 Recoveries of the four bioactive

compounds in Dangzuo

( original) (added) ( average RSD/%
( (:umponent)
/mg /mg recovery) /%
0.81 0.82 99. 04 1.0
( gallic acid)
-A 0.45 0.41 98.59 1.6
( l’ly(lr()xysafﬂ“r
yellow A)
0.05 0.07 98.37 1.5
( cinnamic aldehyde)
1.50 1.51 98.90 0. 88
( piperine)
4.1
( Agilent

1100  Waters) Agilent ZORBAX
Eclipse XDB - C(4( 4.6 mm x250 mm 5 pm) Wa-
ters XTerra RP - C(5 (4.6 mm x 250 mm 5 pm)
Thermo AQUASIL C (4.6 mm X250 mm 5 um)
Phenomenex Luna C;5( 4.6 mm x 250 mm 5 pm)
SHIMADZU VP - ODS - C5( 4.6 mm x 250 mm 5
pm) Kromasil - Cg( 4.6 mm x250 mm 5 pm)
4

4
Tab 4 RCF determined by different

instructions and columns

( values of RCF)

( instructions) ( columns)
.f}’/(; ./P/H fP/(I
Agilent Agilent Eclipse XDB 1.3712  0.2658 3.1497
Waters XTerra 1.3686 0.262  3.1333
Thermo AQUASIL 1.3694 0.2597 3.1192
Phenomenex Luna 1.3577 0.2584  3.0545
Waters Agilent Eclipse XDB 1.3492 0.2614 3.1462
SHIMADZUVP - 0DS 1.3623 0.2547  3.0957
Kromasil 1.4983 0.2731  3.2633
( mean) 1.3824 0.2622 3.1374

RSD/% 3.7 2.2 2.1
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4.2 2
Agilent 1100
Agilent ZORBAX Eclipse XDB - C4( 4.6 mm 6 RSD <5%
x250 mm 5 pm) 5 o
o 6 (RTy)
5 Tab 6 Relative retention time( RT;) determined by
Tab 5 RCF determined by different laboratories different instruments and columns
Sric Sem fric (‘values of RTg)
(concentration)  Labl Labh2 Labl  Lah2 Labl  Lah2 ((instructions) ( columns) P/G P/H P/C
X* 1.3785 1.3672 0.2659 0.2518 3.2149 3.1423 Agilent Agilent Eclipse XDB 4.1828 2.2277 1.3837
1/2 x* 1.3783 1.3719  0.2600 0.2572  3.1312 3.1053 Waters XTerra 4.1259 2.1008 1.3656
1/4 X* 1.4064 1.3743  0.2636 0.2684  3.1707 3.1601 Thermo AQUASIL 4.3263  2.2688 1.3654
1/8 X* 1.3767 1.4282  0.2652 0.2623  3.1484 3.1729 Phenomenex Luna 4.4908 2.1114 1.3539
1/16 X* 1.3831 1.3632  0.2645 0.2615  3.1518 3.1693 Waters Agilent Eclipse XDB 4.1933  2.2284 1.4329
1/32 X* 1.2888 1.3680  0.2529 0.2593  2.9829 3.0242 SHIMADZU VP - 0ODS 4.2831 2.1461 1.3122
(mean) 1.3686 1.3788  0.2620 0.2601  3.1333 3.1290 Kromasil 4.5816 2.1696 1.3291
RSD/% 3.0 1.8 1.9 2.1 2.5 1.8 ( Mean) 4.3120 2.1790 1.3633
"X ( concentration of mixed reference substances) : RSD/% 3.9 3.0 2.9
( gallic acid) 0. 128 mg * mL ! — A ( hydroxysafflor
yellow A) 0.288 mg * mL ~! ( cinnamic aldehyde) 0. 101 mg * mL ~! 5
( piperine) 0. 295 mg * mL ~! 10 ML .
4.3
( ) . _ A
7o
7 (mg-g™' n=3)

Tab 7 Contents of components by external standard method and QAMS

-A

( gallic acid) ( hydroxysafflor yellow A) ( cinnamic aldehyde) ( piperine)

('sample origin) ( external ( external ( external ( external

reference method) ( QAMS) reference method) ( QAMS) reference method) ( QAMS) reference method)  ( QAMS)

( Yushu 0.22 0.23 0.95 0.95 0. 00 0. 00 2.75 2.75
Tibetan Medicine Hospital)

0.18 0.18 1.49 1.50 0.62 0.63 2.17 2.17
( Tibetan Medicine Company
of Tibet Medical College )
0.11 0.11 1.20 1.19 0.13 0.12 2.19 2.19
( Holy Water Tibetan
Medicine Company)
( Shiqu 1.59 1.61 0.89 0.90 0.11 0.11 3.00 3.00
Tibetan Medicine Hospital)
N - 7 4
A Al
Pearson (r)
0.9999 0.9998 0.9999 1.0000 t o

P 0.05 2 N N
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