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HPL C Determ ination of aristolochic acids in plants of A ristolochialL -
by static pressurized liquid extraction
L AN GQing-you', ZHEN G Ying', TAN G Hoi-yee’, L | Shao-ping’, WANG Y i-tao
(1. Institute of ChineseM edical Sciences, U niversity of M acau, M acao, China, 2. School of Health Sciences,
M acau Polytechnic Institute, M acao, China)

Abstract: Objective To optimize static pressurized liquid extraction (PL E) method for the extraction
of aristolochic acids [ and II (AA I andAA II) from FructusA ristolochiae and study the influencesof re-
lated factors. M ethods The univariate design w as introduced. T he operational paraneters, such as the
type of lvent, particle size of the sample pow der, extraction temperature, pressure, static time, flush
volume, the number of cycles, and the anount of sanplewere optimized.- Reaults The optimized result
anployed methanol as extraction olvent, particle size of 100—120 meshes, extraction temperature of 120

, extraction pressure of 10. 3M Pa, static time of 10 min, flush volume of 40%, 1 cycle, and sample
anount of 1.00 g. Themethod w as applied for four gecies of traditional Chinese medicinal materials in-
cluding Fructus A ristolochiae, Caulis A ristolochiae M anshuriensis, Radix A ristolochiae, and Radix A rsi-
tolochiae Fangchi. Conclusion Thismethod can be used to completely extract AA [ and AA Il from
F ructusA ristolochiae in once extraction. The comparison show s that this static PL E method is better than
ultrasonication and Soxhlet methodsw ith higher extraction efficiency and less time-consuming. It is al®
better than the dynamic one in the extraction of AA sfrom Radix A ristolochiae.

Key words FructusA ristolochiag CaulisA ristolochiaeM anshuriensis Radix A ristolochiae, Radix
A rsitolochiae Fangchi; aristolochic acid; static pressurized liquid extraction; HPL C

A ristolochia (aristolochic acids) ,

contorta Bunge A . debilis Sieb. et Zucc. (2.3]

: : ) (aristolochic

= acid nephropathy)
. 3,4 -10- -1-
, I ( A) ,  TLCY® Lc-ESHv s yv ™

I ( B) : HRLCDAD"™ |

* : 2007-07-16
: (049/2005,A -R1)
(1982—), ,
Tel: 853-3974690 Fax: 853-28841358 E-amil: njlqy@163. com
* Tel: 853-83974687 Fax: 853-28841358 E-mail: yzheng@umac.mo



Chinese Traditional and Herbal Drugs 39 3 2008 3 - 365-

[1] [8 11]

(pressurized liquid extraction, PL E)

[12]

I II,

1

A gilent 1100 , ,

Chan station A SE200

(Dionex, Sunnyvale, ), Knifetec™
1095 (Foss Tecator Company, )
Transonic T I—H—25 (Eima, )
5415 (Eppendorf, Barkhauserweg 1,

22339 Hamburg, )

A . contorta Bunge
A . debilis Sieb. et Zucc.
A . manshuriensis Kom .
A. fangchi Y.C. Wu ex L.D. Chou et S.M .

Hw ang 50 12 h ,
[ 27%, 11 65%
, M erck
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2.1 I I HPLC
2.1.1 : Zorbax B C-18
(250 mmx 4.6 mm, 5 tm) (12.5mm x
4.6 mm, 5 um); 0.01 molA A)-
®) ; :0 24min,B%

30%; 24 25min,B% 30% 42%; 25 50min,

B% 42 44%, 100%B 5min

10 W ; (8l 254 nm
; :1.0mL /Mmin; 25

2.1.2
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Table 1 Regression equation, linearity range,
LOD andLOQ of AA I and AA Il

LOD LOQ
/(ug- mL-Y) /ng  /hg
[ Y=49.22%- 821 0.9998 3.00 48.02 0.488 0.976
I Y=64.46X- 6.61 0.9995 0.82 9.780 0.294 0.587

r2

2.1.3 : ,
I II
3 :
RPD< 1.5%, 95.3% 103.9% (n= 3)
2.1.4 :
I II ,02 481224
h 6 , RD 1.7%,
I II 1d
0.51.0 1.5¢g 3 .,
, RD< 2% (n= 3),
3
I II
94.4% 100.4%,RD 0.45% 3.5% (n= 3),
2.2
2.2.1
1.00
g, 11 :

' , 10.3
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2 - (1 1) : : (
) L 1 3
2 (n=3) (P> 0.05) )
Table 2 Optmization of extraction solvent (n= 3) (P< 0.05),
[/mg g %) /(g g %) ) : ;
0.707 9+ 0.008 7 0.127 O 0.000 9 100 120 (0.125 0.154mm) 1.00 g,
- @ 0.7725+ 0.0143 0.139 9+ 0.003 5 10.3 M Pa, 120
0.757 7+ 0.008 1 0.019 1+ 0.002 5 10min, 40% . 1
- (1 1) 0.7242+ 0.03220 0.121 7+ 0.005 2 207
2.2.3
3 , [13]
100 120 120 140 ,
, 100 120 ,
) = By 100%
3 (n— 3) Z A
Table 3 Optimization of particle size (n= 3) =1
/ 1 /g g Y /g g Y Al mg), i
40 60 0.479 3+ 0.008 1 0.084 6+ 0.001 3 ( )
60 80 0.482 5+ 0.007 4 0.085 7+ 0. 001 2 ,
80 100 0.555 9+ 0.001 5 0.099 1+ 0.000 3
100 120 0.722 1+ 0.020 1 0.131 6+ 0.003 0 I Il 95. 40%
120 140 0.769 9+ 0.021 6 0.134 0+ 0.003 7 97.94% ( 6), I 1I
2.2.4
4 , 120 140 2.2.8
, 120
) I 1I
4 (n: 3) 3
Table 4 Optimization of extraction tenperature (n= 3) , 6
/ [/mg g b I/mg g% ’ (
80 0.693 6 0.015 9 0.122 2+ 0.002 9 ) 95%
100 0.708 0+ 0.010 4 0.125 6+ 0.001 5 4 I
120 0.718 8+ 0.019 3 0.126 9+ 0.003 4 '
140 0.739 2+ 0.015 6 0.131 4% 0.002 4 I 7 1
2.2.5 2.3
8]
, 0.6M Pa, , 1.009,
10. 3M Pa 50 mL 20. 00 mL
3, , 15min, 1.8 KW
5 (n= 3) : (5 400 r/min,
Table 5 Optim ization of extraction pressure (n= 3) 5min), 0.45m
M Pa [/mg- g b I/mg g?Y 2.3.2 ol )
3.44 0.719 9+ 0.012 6 0.131 6+ 0.006 0
6.89 0.725 2+ 0.008 8 0.127 6 0.002 5
10. 30 0.725 2+ 0.008 8 0.127 6+ 0.002 5 1.00 g, . 80mL
13.80 0.725 1+ 0.004 9 0.126 1+ 0.002 4 5h , 100 mL ,
2.2.6 0. 45 um
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6 (n=3)
Table 6 PL E Recovery of Caulis A ristolochiaeM anshuriensis, Radix A ristolochiae, Radix, A rsitolochiae Fangchi,

and FructusA ristolochiae (n= 3)

/%
1 2 3
I 99. 15+ 3.70 0.78+ 0.15 0.07+ 0.01
1I 98. 96+ 3.61 1.04+ 0. 13 —_
1 98. 84+ 2.40 1.16+ 0.25 —
I 98. 13+ 2.46 1.87+ 0. 38 —_
1 98. 86+ 1.33 1. 14+ 0. 80 —_
11 — — —
1 97. 94+ 1.62 2.06x 0.74 —_
1I 95.40+ 3.11 4.60+ 0.74 —
7 2.3.3 : 8
I I (n=13) , 3 ,
Table 7 Determ ination of AA I and AA Il in Caulis
A ristolochiaeM anshuriensis, Radix A risto-
lochiae, Radix A rsitolochiae Fangchi, 3
and FructusA ristolochiae (n= 3)
/g g b I/mg- g
2.730 7+ 0.101 1 0.682 7+ 0.024 9 (14]
0.963 7+ 0.023 4 0.231 1+ 0.005 8
0.081 19+ 0.001 1 e y )
0.714 8+ 0.011 8 0.128 7+ 0.004 2
8 (n=3)
Table 8 Camparison of extraction between PL E and traditional method (n= 3)
/mg- g Y
/Mmin /h /mL
1 11
10 0.8 18 0.714 8+ 0.011 8 0.128 7+ 0.004 2
15 1 20 0.529 7+ 0.005 5 0.092 4+ 0.000 4
300 6 80 0.624 2+ 0.011 6 0. 106 5+ 0.002 5
) [16]
[15]
1 - (1 1) 1 1
Ong ™
, ; I II
, 15 20min,
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Fig-1 HPLC Chranatograms of aristolochic acids
(A), FructusA ristolochiae (B), CaulisA ris-
tolochiaeM anshuriensis (C), Radix A rsitolo-
chiae (D), and Radix A rsitolochiae Fangchi

(E) by pressurized liquid extraction
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