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4 (n=10)
Tab 4 Score of therapeutic effect of T GP on the model of phenol slurry induced swelling(n= 10)

0~ 4~ 8~ 12~

/g kg1
g kg 0 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3 3 7 1 15

- 2 2 4 1 4 4 1 1 3 4 3 0 2 5 2 1 7 1 2 0 2 4 2 2
0.1 5 3 1 la 7 2 1 0 5 4 1 0 2 7 1 0 8 2 0 0 4 5 1 Oa
0.05 4 4 1 1 7 1 2 0 6 2 2 0 1 6 3 0 6 2 2 0 2 4 3 1
0.025 5 2 2 1 5 2 2 1 5 2 1 2 3 6 1 0 4 4 2 0 4 3 2 1
1.44 6 1 2 1a 6 2 1 1 6 3 1 Oa 2 6 2 0 5 4 1 0 5 4 1 1b
- 8 2 0 ob 10 0 0 o 10 0 0 o 2 8 0 0 8 2 0 0 10 0 0 0b
,aP< 0.05,bP< 0.01
x 20 d, ,2007,5(3) : 221- 224,
[2] , , ,
’ [J].
, 2005, 12(5) : 28% 291.
, 3] .
CD18 1. , 2003, 6(10): 26.
’ [4] , , ..
, . , 2006, 17( 1) : 18- 20.
s [5] , , ,
I. , 2005, 19
, 200, 100, L]
. (3): 158 160.
50 mg* kg ; 6 ..
[J]. , 2006, 12( 1) : 56-58.
[7] s
’ (. L2002, 16( 1) : 56-58.
, [8] , , .
, [J]. , 2004, 10(3) : 24.
R 200 mg'l<g71 s 191 ’ ’ >
[J]. L2007, 30( 4) : 449 452,
’ ’ [10] , , ,
, [J]. L2007, 30(2) : 46 48.
[11] ) [M].
, 2008: 139-154.
[ 12010-07 20
[1] , , , [J]
EF A/ ERL, 8 AT ( ’ 430022
[ ] CHE I RN E AT THEE BT NE R 4 HAKRS AN S RAE Eh ik kA

Symmetry Cig& #4£(150 mmx 3. 9 mm, 5. 0Um) ; iR EN48450.05% F 88 K2R (A)» T M (B), & A E B0~ 5 min, 10%
B; 5~ 10 min, 10% B~ 20%B; 10~ 45 min,20% B~ 45%B), %% 1.0 mLemin '; 423835 C; #0l5K % A1 A 230 nm(% 25 1) ,
260 nm( A F) ,282 nm( NE %), 323 nm(MTILER) (A E ORI ONE RA AR R R ES A A£9. 50~ 190, 5.70
~ 114,3.02~ 603,8.00~ 160 mg* L~ JEE A LR FEHE A (R? 20.992); B A B H#HF KR 4, RSD # 1 F1.95% (n=
6); BN IK b FH IR BT Ak ) £98. 5%~ 101.2% Z 8], RSD 3 ) F1.85% (n=6); Wi &FF 5 HHF i

I o Aa T 4085 69 R R A2 A H (1 758.0£2.1),(187. 4E£1.4),(78.7%0.5),(90.9%1. 0) mg* L' DK kR AT
F.EAME, TAARBELESNT EARGNR S, ER T Oh&HR 2454

[ | ARk AnE gk v AR A A M NS R AR

[ ] R927.2 [ 1A ] 100F5213(2011) 04 0286 04

[ 1 ., s s : 027 85726073, F- mail: zhaix uejia@ gmail. com [ 1 . s s

: 027-85726073, EEmail: Ivyon gning67@hotmail. com



2011 31 4 Chin Hosp Pharm J, 2011 Feb, Vol 31, No. 04 e D87 e

HPLC simultaneous determination of paeoniflorin, adenosine, tetramethylpyrazine and ferulic
acid in Siwu mixture

ZHAI Xuejia, SHU Zhou, CHEN Dong-sheng, LU Yong ning (Department of Pharmacy, Union Hospital, Hua
zhong University of Science and Technology, Hubei Wuhan 430022, China)

ABSTRACT: OBJECTIVE To develop an H PL.C method for simultaneous determination of paeoniflorin, adenosine, tetramethr
ylpyrazine, and ferulic acid in Siwu mixture. METHODS A Symmetry Ciscolumn (150 mm X 3.9 mm, 5.0 Hm) was used.
The mobile phase consisted of 0. 05% aqueous formic acid ( A) and acetonitrile ( B) with linear gradient elution (0— 5 min,
10% B; 5— 10 min, 10% — 20% B; 10— 45 min, 20% — 45% B), The flow rate was 1.0 mL* min~'. DAD detection was used
and the detection wavelength was set at 230 nm for paeoniflorin, 260 nm for adenosine, 282 nm for tetramethylpyrazine and 323
nm for ferulaic acid, respectively. The temperature of column was 35 C. RESULTS Paeoniflorin, adenosine, tetrametlr
ylpyrazine, and ferulic acid showed good linearity (R? >0.992) in the range of 9.50— 190, 5. 70— 114, 3. 02— 603 and 8.00—

160 Hg* mL~"', respectively. The average recovery rates of the four investigated compounds at low, medium and high concerr
tration levels were in the range of 98.5%- 101. 2% for all with RSDs below 1. 85% (n= 6). The RSDs of intra day and inter
day precisions were not more than 1. 95% (n= 6). The contents of paeoniflorin, adenosine, tetramethylpyrazine, and ferulic
acid in Siwu mixture were (1 758.0%2. 1), (187.4%1.4), (78.7%0.5), (90. 9F£1.0) mg L™, respectively. CONCLUSION

The developed method is simple, accurate, reliable and can be used to control the quality of Siwu mixture.

KEY WORDS: HPLC; Siwu mixture; paeoniflorin; adenosine; tetramethylpyrazine; ferulic acid
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“«n o o7 Tab 1 Calibration curves and their correlation coefficients
2 . . 2
of four components
2.3 P
LOD LOQ
20 BL, “2.1”7 >
) ’ /mgeL”" /mgL ' /mg L'
y 1, Y= 6.68X+ 5.96 0.994 9.50~ 190 9.50 4.75
Y= 78 6X+ 3.26 0.999 5.70~ 114 5.70 2. 85
B Y=51.3X+ 131 0.992 3.2~ 603 3.02 1. 51
4 Y= 61. 8X+ 3.25 0.998 8.00~ 160 8.00 4. 00
2
. , 252 090510
9
230 nm 230 nm 230 nm s ¢ 2.2. 2’ 6 d
0 10 20 ‘30 40 500 10 20 30 40 500 10 20 30 40 50
#/min #/min t/min (n= 6) 1 761, 186. 9, 78. 12, 91.09 mg'
A] Bl c\ —
, L ';RSD 0.98%,0.94% , 1. 95% , 1. 75%
260 nm 260 nm 260 nm
2 2.6 090510
L W] . 2.2, 6 ,
0 10 20 30 40 500 10 20 30 40 50 0 10 20 30 40 50
t/min t/min t/min ?
A B, c. (n=6) 1760, 187.1,78.65, 91.33 mg* L™ ';
262m Ns wom 3 2620m RSD 0.59% , 0. 78% ,1.56%, 1.21%,
0 10 20 30 40 500 10 20 30 40 50 0 10 20 30 40 50
t/min t/min t/min ’ O’ 3’ 6’ 9’
A, B, <, 12, 18, 24 h ’
323 nm
4 323 nm 323 nm
4 s 24 h s
RSD 2. 0%
0 10 20 30 40 500 10 20 30 40 50 0 10 20 30 40 50 2.7 090510
t/min t/min t/min
. " 3 18,  0.5mL6 :
80%, 100% , 120%
. . “2.2.2”
A1, Ag, As, Ay ;Bi, By, Bs, By ;G " .
; Co :Cs ; Cy 3
;1= 3 2 33 s &
Fig 1 HPLC chromatograms 2
A1, As, A3, Ay chemical reference substances; By, B, B3, By SIWU 2 (n=6)
mixture samples; C; negative sample without Raidix Paeoniae Alba; Tab 2 Result of recovery test (n= 6)
C, negative sample without Radix Rehmanniae preparata; Cs nega RSD
tive sample without Rhizoma Chuanxiong; C4 negative sample withr /mgel-1 /mg L1 /mge -1 /% /%
out Radix Angelicae Sinensis and Rhizoma Chuanxiong; t paeonr 380. 2 704. 2 15832 99.8 0.96
florin, 2 adenosine, 3 tetramethylpyrazine, 4 ferulic acid 880. 2 880. 2 1 761.8 100. 2 0.76
880. 2 1056 1935.5 99.9 0.78
24 “«o 17 , 93.55 74.84 168.1  99.6 1.32
93.55 93.55 188. 2 101. 2 0. 86
20 KL, 93.55 1123 206.6  99.8 1.23
Y 39.25 31. 4 70. 26 98. 8 0. 85
, (Y), i - i
39.25 39.25 77.9 98.5 1.85
-1
(X, mg*L ) , 39.25 47.15 8.9 98.9 0. 63
45. 65 36.52 .31 100. 4 1.25
’ 45.65 45.65 €. 8 98.9 0.58
1 45. 65 54.78 100. 3 99. 8 0. 42
2.5 2.8 10: 1,
2.5 1 , ‘2.1 9. 50,
, 6 5.70,3.02,8.00 mg* L™ '; 31
RSD, : 1.6%,  1.8%., 4.75,2.85, 1.51, 4.00
0. 98%,, 1. 4% mg* L
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2.9 6 ;
1.0 mL, “2.2.2” (0, 0.01%, 0.02%, 0.05%, 0.1%),
2 2 2 3 2 2 2
3 (n=3,v%s, mg L7 7) 0.05% ,
Tab3 Resultof samples determination(n= 3,x% * s, mg* 0.05% -
-1
L 3.3
090510 1 760F2.6 187.1%F1.1 78.6%0.4 91.3%1.0 20, 25, 30,
090520 1 758%3.2 188.3F1.2 79.1%0.7 90.9F1.1 35,40 C s s
090610 1 759%£2.1  186.5%1.1 77.9%0.4  92.4%1.0
090620 175%%x3.1 189.5%1.0 79.1%0.33 89.9%1.2 ’ ’ »
090710 1 762%2.2  185.5%1.1 78.2%x0.5 91.2%1.2 ; , ,
090720 1 758%*3.2 187.2%*1.2  79.0%0.7 89.7%1.3
1758 187. 4 78.7 90.9 )
RSD/ % 0.12 0.75 0. 65 1.11 35 C
3
31 [1] . [S]. 2005: 422.
2 , , .
200~ 400 nm 2]
[J]. ( ), 2009, 28(1): 47
P i 230 nm 49,
5 260 nm , [3] ) . . RP-HPLC
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Comparison of the effective contents in Salvia miltiorrhiza formula granula

YANG Xiacying' ,MA Zetong',DANG Hongwan', MA Xiao-dong’( 1. The Affiliated Hospital of Ningxia Medi
cal University, Ningxia Y inchuan 750004, China; 2. School of pharmacy, Ningxia Medical U niversity)

ABSTRACT: OBJECTIVE To compare the effective contents of tanshinone Il A and salvianolic acid B in Salvia miltiorrhiza
formula granula from different manufacturers. METHODS The products were extracted with methol for liposolube components

of tanshinonell A and with water for water soluble components of salvianolic acid B. The two contents were determined by
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