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WE HE:EZS -0 2Rt A28 P B ABF D GG TR FNE NEE ] XAa%
B ENE N EE A AR K AES T A RS 84 F. Fik: R Phenomenex Luna Cg &34 (4.6 mm x 250
mm, 5 pm ), VA THE -0.1% BRER K& A RS0 A8, 4 B 5B, iRk 1.0 mL - min™', 428 30 °C, %0 %k K A 230
nm ( 0~25 min, %M % 25 A 8 3. % 25 3F ). 322 nm ( 25~40 min, # M) F7 22 8% ). 280 nm ( 40~50 min, 60~80
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Simultaneous determination of seven components in Fuke Tiaojing tablets
by quantitative analysis of multi—-components by single marker

ZHANG Wen-jing, WANG Xiao—yan, LI Xiang—yang, LI Hai—yan

( Henan Province Institute for Food and Drug Control, Zhengzhou 450008, China )

Abstract Objective: To establish a quantitative analysis of multi—components by single marker ( QAMS ) method
for simultaneous determination of seven components ( albiflorin, paeoniflorin, ferulic acid, senkyunolide 1 ,
dehydrocorydaline, senkyunolide A and ligustilide ) in Fuke Tiaojing tablets. Method : Phenomenex Luna Cg
column (4.6 mm X 250 mm, 5 pm ) was chosen, the mobile phase consisted of acetonitrile—0.1% phosphoric acid
water with gradient elution at a flow of 1.0 mL * min™', and the column temperature was 30 °C. The detection

wavelengths were set at 230 nm ( 025 min for albiflorin and paeoniflorin ) , 322 nm ( 25-40 min for ferulic
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acid ), 280 nm ( 40-50 min, 60-80 min for senkyunolide I senkyunolide A and ligustilide ) and 335 nm ( 50-60

min for dehydrocorydaline ). Ferulic acid was used as the internal reference standard, and 6 relative correction

factors ( RCFs ) to ferulic acid were calculated. The contents of seven components in Fuke Tiaojing Tablets
were determined by both QAMS and external standard method. Results: The RCFs of albiflorin, paeoniflorin,
senkyunolide I , dehydrocorydaline, senkyunolide A and ligustilide with reference to ferulic acid were 5.6, 3.2,
1.0, 3.3, 2.7 and 2.4, respectively and the reproducibility was good under different experimental conditions.
There was no significant difference observed between the quantitative results of the two methods. Conclusions:
The method of QAMS for seven components in Fuke Tiaojing tablets was established .The methodology validation
showed that the method can be used for quality control of Fuke Tiaojing tablets.

Keywords: Fuke Tiaojing tablets; albiflorin; paeoniflorin; ferulic acid; senkyunolide ; dehydrocorydaline ; ligustilide ;
quantitative analysis of multi—components by single marker ( QAMS ); high performance liquid chromatography
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HIFREE T, B 2005 AR TF RO T R AR
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TR €3 3 1) 00 S BT BRI AT 254 S O vk A
B; LA BIF 58 X BT B R A AT 26 45 k4 [ ) s
T B AR AR R FRER D, AN e 4 T S W2 5 1Y)
Jist, X AR 2 R R AT A T Y B PR A, A
SR AT (QAMS ) %t K AR 2 v 5
WRZGH R 7 AR AT S A . QAMS S H
25 RUR S W TE R R A EL 56 &2, HOSE 1 A4
8 BTS2 0 22 A T ) A5 0 1 0 0, R
CLN FHF 24 SRl 2568 Ko b 2 1 Z2 48 bR oy 43
Bt ARHRSE LABTBLER S, Sy BT AR S
ATLSNBE T AT ) E N ER T KSR T
JUES N TR A RIS A Py g A X A% 1 R F-, T) B i
T AT, BRI 28 R 55k 4 T 1Y) R
Pl
1 UE5RH
1.1 8%

Waters 2695 =55 % W 48 0 1% 1% ; Waters 2998 —
W WA A6 I 2% s METTLER /23 7] XPE205 + 7432
— HL, 43 1 K F 5 Phenomenex Luna C,g {0, £ (4.6

AL i

mm x 250 mm, 5 pm; FORE: +/\GESEERELEEE A RERL );
ULTRASONIC CLEANER #751%,
1.2 X%y

X BB 2R AR (At 5 110773-201012, & &
99.6% ). A 25 (L5 110736-201035, & 96.5% ).
LA N iE (41L5- 111737-201608, & 5+ 100.0% ) 71
I R 24 R AT B s R RIS IR T
(5 17050502, & H 98.66% ). ¥ )1 =5 P g A (41t
5 17051901, & 5t 98.18% ) ¥4y [ Al 3 JF 1l A=
WIBARABRA AL XF AT 25 N BT (HiE5 S-011-
160304, 7% 1t 98.0% ) W FI B AR B 25 J8 AR W B A
BRLZN )5 % R 2 AU 5 B (AL 5 20170110, 7 5
98.0% ) W [ KT G EmRHE A R A F CE A6
Tl ACH A, HAEG R s st

PERSSEZY S A S = [ a2 S (o N
AL A (4165 160702 . 160405 . 160705 ), HN /A ) (4it
47160903, 160402, 161201 , 170105 ), TM 7 ] (#it =
1611002, 1605001 , 1612003 ), SW 2 & (It 5 160702
170101 ),
2 FHik
2.1 (SRS RG0S TE

K H] Phenomenex Luna C,g {63541 (4.6 mm x 250
mm, 5 um ) ; LLZHE(A)-0.1% BE R IE W (B ) A
SIAH, BREEVEE (DL 1) 5 3 1.0 mL - min™' 5 A0
Pt : 230 nm ( 0~25 min, KEAT 245 N EEH AT ),
322 nm ( 25~40 min, ¥ I ] 2% f2 ), 280 nm ( 40~50
min ., 60~80 min, KN MG T 1 AR A
LA S ), 335 nm ( 50~60 min, #6022 504 55 )
FEIR - 30 °C; PEFRE: 10 uL. EIEEIULE 1.
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Tab.1 Gradient elution program

Hsf ] WA EE ] ( ratio of mobile phase )
(time ) /min A B
0~14 4—15 96 — 85
14~31 15— 19 85 — 81
31~45 19 81
45~60 19— 50 81— 50
60~85 50 50

0 10 2 30 4 5 60 70 80
t/min

2.2 R

221 XFHRAAME ORSEERRIRC IR 7 X IR A
BT 100 mL s, F B RO T2 A 220, 3 )
il B VA B AT 25 N R T 200.6 pg - mLT ATZ T
303.6 pg - mL™" BT AL IR 87.9 ng - mL™ )1 R T
102.6 pg » mL™' | ZECE HEA 55.0 pg - mL 7 ) H
fig A 39.1 pg - mL™" (A NG 920.4 pg - mL™ YL —
Xof HE R

0.2+
0. 16
20.121
0.08:

0 10 20 30 40 50 60 70 80
t/min

(T

t/min

t/min

1. A7 25 N fig 1 Calbiflorin) 2. A 24 ﬁ(paenniﬂorin) 3. b B0 2 (ferulic acid) 4. VE I 25 N g 1 (Senkyunolide 1) 5 &S %£HEW
( dehydrocorydaline ) 6. TEJIE PG A ( senkyunolide A ) 7. AN TS ( ligustilide )
1 BEXE&E(A)BRAZF KA (B ) ELLEFMIISHESER (C ) ERAASMARGHEFER (D ) FIEREEERRPAEHES(E)HPLC &

e

Fig. 1 HPLC chromatograms of mixed reference substances( A ), sample of Fuke Tiaojing tablets( B ) , negative sample without Angelicae

Sinensis Radix and Chuanxiong Rhizoma ( C ), negative sample without Paeoniae Alba Radix and Paeoniae Rubra Radix( D ), negative sample

without Corydalis Rhizoma( E )

222 REXIGER KB EI2.2.17 UF A
— X BRATRAS 1 mL, & Fl6l— 10 mL &3, inH
Pt g B 20 4250, B4

223 PR BUARHEZ R 20 AL BR ALK,
K% PR, SRIG 34 3, DHA RS B AR 1.0 g, B
100 mL HIEHEIZ D A2 A B 25 mL, Fra,
7 AR (D)2 250 W, 4% 40 kHz ) 30 min, 5%,

PR, FH AN 2 80 A4, i, BREEIETR, L 0.45
wm REALUERIE L, RIFE

2.2.4  FAVERERVEIR ARIOBHRZ R B4 T,
) G R 125 B P A 5kt AT FIRAT I A
ity AR HE S R B PEAE ah 4% “2.2.37 TR Ikt
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MR RN E NG T LS5 P Z NS A A
PR R HERE AR (ng ) DA A, A L A 6 i ARR 0 A
br, ezl bR 2, TH B mlA T R 252R R 2. S
A RO A TS AL, 2 2.7 TUR @ A PF AT I 45 R W, & o FE 45 1 Vi LA 2 5 R O ek
SEICROTEE . A RIIAT N AT BT AR

R2 BHOSGMEXER

Tab.2 Linear relationships of various components

2.3 FEEEEK
231 LPERFRERFEE AR 2227 iR
TR A4 0.5.2.5.10.20. 40 pL, # Wk F

% IEpp i LR N

( component ) ( regression equation ) (linesr range ) /ng '
ATZINERTE (albiflorin ) Y=890.69X+3 296.2 10.03~80.24 0.999 8
A7254F (paconiflorin ) Y=1398.9X+19 927 15.18~1214.4 0.999 4
P[RR ( ferulic acid ) ¥=5 066.7X+3 790.4 4.40~35.18 0.999 4
FENEMEE T (senkyunolide 1) Y=5 145.5X-2 400.6 5.13~410.40 0.999 5
FE R, ( dehydrocorydaline ) Y=1495.4X-342.99 2.75~220.00 0.999 8
PENZS NG A (senkyunolide A ) Y=1895.8X-317.78 1.96~39.10 0.999 0

FEA A (ligustilide )

Y=2191.6X-9 936.2

46.02~3 681.70

0.999 7

BRIBRER XS AT ZG N ERTT AT = R 1 R
R PR S TR A EEAS TR A AR XA L R, 4
W3 3,

232 KOERTIFE 405 5 W IBOR A % BRI
7 0.5.2.5.10,20.40 pL, MK A SRR A 51,
2 “2.17 WU R RS AT  ie st aig R, A

*3 MBEBMSANET. SHEGEISHE | ESLERGEIISNEE A ERNENENRERF
Tab.3 Relative correcting factors ( RCFs ) of ferulic acid to albiflorin, paeoniflorin, senkyunolide | ,

dehydrocorydaline, senkyunolide A and ligustilide

HEFERTR AR IEF (RCF )
(‘injection volume ) /uL, f 5 £ £ £ 1
0.5 5.558 3.209 1.032 3.238 2715 2.337
2 5.467 3.258 1.032 3.268 2.652 2.355
5 5.498 3.251 1.030 3.281 2.790 2.407
10 5.624 3.280 1.002 3.260 2.695 2352
20 5.685 3.209 1.005 3.326 2.698 2378
40 5.620 3214 1.002 3.355 2.706 2.303
44 (mean ) 5.6 32 1.0 33 2.7 24
RSD/% 1.5 1.0 1.5 1.3 1.7 15

A (notes ): fi- [rfER % ( ferulic acid )/ AjZ5 NS (albiflorin )s fo- BrI &R ( ferulic acid )/ A2 ( paeoniflorin ); f;. [rf &R 1% ( ferulic acid )/ FE)I 25 Py HE
I (senkyunolide 1 ),f4 [ &R 1% (ferulic acid )/ 2520 Z5Hm dehydrocorydaline ),fs [rfER % (ferulic acid )/ FE)I 25 S A ( senkyunolide A ); f;. (e
(ferulic acid )/ BEA AT ( ligustilide )

0.12%.0.52%.0.73%.0.33%.0.61%.0.93%., 3 W]
ARG B LA

234 HEEMWRE 2 5HE A ERE L A (it
5160903 ) BE A IR K 6 1y, #i IR “2.2.37 T R 7 ik

233 RSB R A R IR — fE S VR (i
5170303 ), i L2 AR 6 UK, A5 AT 245 N g AT 24
T OBTELER ) 2= R T S0 L IS N
fig A | 5 A Py R 04 TR FR A RSD (n=6) 4351 0.98%
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il 28 L VAR AR E . SR NIRRT AT 2
TF B ERER RN NS T SR ) = R
A HEZR PR A2 B (n=6 ) 4390k 24,273,119,
157.35.28.337 pg+ A ', RSD %3 % N 1.3%.1.4%.
1.6%.0.52%.0.22% .0.98% .0.16%., FWiZ T kEL
PERAY

235 fErRE Rl R —H o R R 2 R (it
5160903 ) B IR A, 45 IR “2.2.37 TR Jy ikl £
BER AW, A BIAE0.2.4.6.8.10, 12 h HERE
E, ARV Z 7 P AT 25 N BT AT 25T BT B R LT
JNE TR T SRR ) 25 g A CEEAS PN g
I TEG AR Y RSD 43 5110 1.1% . 0.86% . 0.36% . 0.78% .
0.91%.1.4% . 1.2%, 25 R F ML SIS AE 12 h N

23.6  IAEFEDCREER B 2347 WUF 2 E i
(ATLYNERT AT BTERER I E NER T AEE
B )1 IR A CEEAS IR i o 24,273
119.157.35.28.337 pug+ A ") 9 RHE 2 A (41t
5160903 )9 15y, 54y 0.5 g, A5 HHRE, B 100 mL H
FEHEIRIR Y, 0 IR B IMA S A AT N R AT T
PIERIR N5 MR T 2SR TR 5 N TR AL
SN ERAIG L 3 VR EE (29 AH 2 TR A5k
SR 80% . 100% ., 120% ) () H B 25 mL,
AU AT A 3y, IR “2.2.37 TR 7 B ERAE, 1%
“2.17 TR SR T TR ISOR . S5
4. ERHRZS R AT NBRTT ATEG BTELRR L
NIE MR T R EE 0 ) 5 IER A B N g Y
[ RAE 98%~102% 2 [) , IS R

x4 MEELKESIE
Tab.4 Recovery test

afles Ty

% R JAHE HUEEST RSD/%
( component ) ( content )/}ig (added )/ug ('measured )/p.g ( recovery 1% ( average fecovery /% (n=9)
(n=3) (n=9)
ATZINERTT Calbiflorin ) 35.29 27.28 62.01 97.9 98.6 0.56
34.10 68.97 98.8
40.92 75.80 99.0
A5254F ( paconiflorin ) 401.47 315.74 711.03 98.0 99.0 1.1
394.69 796.97 100.2
473.62 868.94 98.7
F[ZRR ( ferulic acid ) 175.00 140.64 314.90 99.5 98.8 0.71
175.80 348.93 98.9
210.96 381.92 98.1
TN AEE I (senkyunolide 1) 186.76 147.74 334.56 100.0 99.5 0.53
184.68 370.39 99.4
221.62 406.12 99.0
FH LR ( dehydrocorydaline ) 51.47 44.00 94.98 98.9 98.9 1.7
55.00 104.94 97.2
66.00 117.80 100.5
FNE PG A (senkyunolide A ) 41.18 31.28 72.64 100.6 100.6 0.39
39.10 80.38 100.3
46.92 88.59 101.0
A NS (ligustilide ) 495.59 368.16 863.01 99.8 99.8 0.4
460.20 953.02 99.4
552.24 1048.39 100.1
hshi i
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241 AREIEOGERE R W IBGR S0 IR AR
0.5.2.5.10.20.40 pL JEFE T, 5 ARG 0 A
PREYATEG AR ATEGH NS R 1 255058
TN TR A EEAS AR AR AL TE K 7~ (RCF ), %
%21 Phenomenex Luna C 3 (4.6 mm x 250 mm, 5 um ).,
Waters Symmetry C,s (4.6 mm x 250 mm, 5 pm ) | Agilent
ZORBAX SB—C4 (4.6 mm x 250 mm, 5 pum ) 3 FA[A] 5
JERA A, G5 R LR 5

x5 AEBEENSHENKERF
Tab.5 RCFs determined by different columns

R IE A RCF
(e AARTAR T 7 ( )

Gra
X6 AEFREMNSHIBEXRIERF

Tab. 6 RCFs determined by different flow rates

e AR ALIE M T (RCF)
( flow rate )/

(mL+min™) fi 5 fs Jfa fs Jo

0.8 5.602 3321 1.020 3.184 2720 2.429
1.0 5549 3262 1.032 3263 2702 2407
1.2 5501 3.193  1.001 3253 2.643  2.398

¥ (mean) 5.6 33 1.0 32 2.7 24

( column )

S v S Ja Js Js

Phenomenex 5561 3214 1.025 3289 2765 2372
Waters 5.483 3268 1.037 3301 2709 2364
Agilent 5590 3.194  1.021 3224 2806  2.381

FHI(mean) 5.5 3.2 1.0 3.3 28 2.4

RSD/% 1.0 1.2 0.80 1.3 1.8 0.40

1 (notes ): f;. ~f;. [AlZ% 3 (the same as Tab. 3 )

242 A O A R BOTR 56 BRI R
0.5.2.5.10.20.40 pL #EFE5HT , T LABTBRR A P4
FREGATES N R AT RS R [ R E K
Bl RS IR A AR TR A XA TE A (RCF ),
Fie “2.17 TN 35 SR, 5 S 4 o 0.8
1.0, 1.2 mL - min™" B 8 1E R 7 89 i A o, 45 50
%6,

243 AFAERGE O 5 W EUR A6 IR TR
0.5.2.5.10.20.40 pL #F # 20 #7, 4% B8 “2.17 TR
3% 2% A, W B AR 4 5 25.30.35 C, B EE L
B ZILTR Ry N AR AT 25 N T A 248 V)T S N T
I R R )2 R A LB A P g AR X
K IE R F (RCF ) A6 AS [R] AR 8 T (9 i A 4, 465 51 L
#17.

AL i

RSD/% 0.90 2.0 1.5 1.3 1.5 0.70

H (notes ): f,. ~f;. [i]£% 3 (the same as Tab. 3 )

R7 FAEHEBRNGHENKERF
Tab.7 RCFs determined by different

column temperature

FE AR ER T (RCF )
( column

temperature ) /°C. N b ) fi Js fs

25 5503 3301 1.019 3204 2.664 2.371
30 5537 3271 1.029 3257 2.683 2.381
35 5519 3216 1.021 3263 2.643 2392

P (mean) 5.5 3.3 1.0 3.2 2.7 24

RSD/% 0.3 1.3 0.5 1.0 0.8 0.4

H (notes ): f. ~f;. [il5% 3 ( the same as Tab. 3 )

2.5 QAMS 54 br vk (ESM) ) %2 25 IR He % B
12 {L AR 28 7 #f i, 4% 92.2.37 TR 5 32 i £ 48k
WA, IR HE 2,17 TR A Sk R AT, A
F 92237 THUT W A5 14 - X AH %A T R T S A
BRI 2 7 AT 2 N B AT 2 BT R )1
R T 2 SU5 S0 7)1 = R A B A N TR 1Y &%
i, It 5 ESM A B 1 45 BT iR, A5 R Lk
8o 2 P LI A T A TG i A M 2 R AT ER 22
F 5%,
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®8 QAMS %5 ESM #lBMAREZFF 7T MRS MEE(ng- F ', n=3)
Tab.8 Contents of seven components in Fuke Tiaojing tablets ( ug per tablet, n=3 )
Wiy 232 AT N ERTT AT IS N 1 AL ISR A BN
W5 (ferulic acid) (albiflorin ) (paeoniflorin)  (senkyunolide I ) ( dehydrocorydaline )  ( senkyunolide A ) (ligustilide )
e ESM ESM  QAMS ESM QAMS ESM QAMS ESM QAMS ESM QAMS ESM QAMS
1 127 31 30 392 390 164 161 25 24 34 34 555 552
2 96 22 21 454 454 123 125 33 33 27 26 249 249
3 56 59 59 142 141 75 74 31 31 28 29 264 264
4 119 25 24 275 273 157 157 36 35 28 28 338 337
5 119 52 51 150 151 91 90 22 21 22 21 571 570
6 76 106 104 140 138 87 89 34 33 49 49 904 901
7 77 27 25 123 121 123 121 25 24 40 38 475 473
8 129 55 54 202 201 158 156 33 32 31 30 572 571
9 109 21 20 102 100 122 120 61 60 38 29 635 634
10 305 60 59 159 158 89 89 25 24 44 43 561 560
11 192 35 35 140 139 21 20 31 30 15 15 178 176
12 252 38 37 145 143 27 28 33 33 23 22 193 190
3 itie TERHAZ AT S IH N S A BT S A

31 AR

HE T W - AN [k B A B TR K R (0%
0.1%.0.5% ). ZNE — A~ [7) e B 1 e 2 7K 5 W ( 0%
0.1%.0.5% ) &3t 6 FiE R R G aRHE 2 R 7 4
FEI B 4350 B I DL RS2, 25 R, O - KR
G B T H B - KRS, KA I AR
Je W TE B i A3, BRI VR B 0.1% I 43 15 13 i
AT,
3.2 KR kR

S SEERL T A B Y RIS E , SC A DAD K
DU X 45 WL HEA TH 3, A3 () 28 SRRSO Hh 2
HR A 100 9 B RS 1, A A B 4, 253 45 i
A3 4 H WA S [] , R ) s D10 48 0 A v AHEA ARG, DA 3K
B4 v A ARG I R S
3.3 KR R

TERFREZ B BT AR 2T 1 i =
A H—FERRBT AR , MRS oh R AN R A
AFAEBTARIR S A 2403 3 v i el o —
JUE N T PRI IR A A N i 5 e =5 1) 17
Blo G VEREE B, BRAE T LA e B A
HAASEAEE S5, A== 5 Il il 77 b s I el S R 2
S ATRE. PR, ABFSEE S % SRR A 15, Xt

i T PENE NER A CFEAR R 4 1000 1y & kAT
Pl , T A5 Rk G M 2K ) Y A

FEWHZ 28 S B JEH 2 A T L2, 20k AR
REFENENEH RO RE bR, PR3 h R, AR
SCHSEE AT, Atk R ) 1) ) SE A 2R £ K 0
BN, AR B R PR T E R 2R R Y S — A= R AR
A3 2SR R IO B, W] DA RS HoA 6 A4S B4y
{14 TR R 5, PRI, 356 488 2 2 5 B oA A 157 2% 1 42 il
i
34 4hig

AT R QAMS XF 95 Je i T vh 5 R 25464 19 7
AN IEAT S RN RE o SR FEGT R (6 B 5 5 4 BT 2
ik NS, 875 HA 6 4 B4 AR X A IE K7,
FEAR TR B0 AR, 7 ik i, S AT, o AR 42
R AT I IO s R R

&% 30k
C1] e AR [ T A A 24 b . v 2 7 il ). T[S 1.
1992: 70

Drug Specification Promulgated by Ministry of Health of the People’s
Republic of China. Traditional Chinese Medicine Drugs Preparation.
Vol 5[5].1992: 70

(2] Jaws, B, sk e, 55 IS - GG Xrse st [ 1 bl

AR R
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