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Quantitative analysis of multi-components with single marker in simultaneous determination of 3-n-

butylphthalide, sedenenolide, and sedanolide in celery seed extract

XU Na, CHEN Hai-sheng”
Department of Natural Medicinal Chemistry, School of Pharmacy, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To develop a quantitative analysis of multi-components with single marker (QAMS) and validate its
accuracy and feasibility for simultaneously determining 3-n-butylphthalide (b), sedenenolide (sen), and sedanolide (san) in
celery seed extracts (CSE). Methods Three main effective components, 3-n-butylphthalide, sedenenolide, and sedanolide, were
selected as analytes for evaluating the quality of CSE. The relative correction factors (RCF, f) of 3-n-butylthalide to the other
two thalides were calculated: fi/en = 0. 226, fi/en = 0. 702. The external standard method was used to determine the title
compounds in 6 batches of CSE and the results were compared with those of QAMS. Results The RSD of RCF calculated by
different instruments was between 4.4%-6.7%. The RSD of RCF calculated by the same instrument with different
chromatographic columns was between 2. 3%-3. 6%. The established RCF had a good reproducibility. The quantitative results
of three thalides determined by external standard method and QAMS method were not significantly different. Conclusion The
present method can serve as a new mode to determine multi-components in CSE when standard substances are unavailable.
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AR AR TR 2 ek 00 7 ) SCHR AR B R SR R
BT I R P T ) 5 i 0 o R o e O A (3
(HPLO)AMm ik BEAT RN . AT Ik 38 A 6 T
KRG ERNIRIE , i TR PEATRE,
Ao A% AW TR AOE H T — 0 23712 (QAMS) ,
[ PR 00 5 73 L3R L 3R R Mg R 1N Tl 1 %
UL IE P35 T E R LR O T R
2 T s v ) A S B E SR

1 /K

LC-10AT AR 3% 4 (H A Shimadzu A #) .
LM &% . A S ERE AR EZ B <5 LC Solution {4
1% TAER (Shimadzu 22 F)) . Agilent 1100 &5 R AH
3% R 40, Agilent Chemstation T /F 3 (32 [H Agi-
lent A &) ; 1% A Diamonsil Cis (36 E Dikma 2 A,
4.6 mmX 250 mm, 5 pm), Diamonsil Ci (2)
(4.6 mm X250 mm,5 pm), Waters symmetry Cis
(4.6 mmX 250 mm,5 pm), BSA124S A 7K F
(15 Sartorius 24 A]). SK5200H % AL ( 1+
Bl A AR A ED

takai N W EE (£ . T. Baker 24 H)) ;430
Brafi B me . £ B 2 46 AR 7 il 0 A R 2 7DD 5
Milli-Q 4li7K & 4t il # 192 B 77K (3& [ Millipore 24
Al TR R (I 25 48 WAL Al A IR A\ . X
G TR R rR R KN BRI S A Hl,
HPLC 2l 2> 98 Y (I FUH — 46 ) 5 77 S 5t Bt
25 A,

2 HEMER

2.1 RE fE—E LM E N, o5 (i E
B S A I A e B IE L B W= XA, TEZ
PR IR A I L2 v B — i Y 2 ) CFF X R
B S AR S % 4L 53 5 At 41 53 22 18] B4 A X
MEIE A 38 G AT A S Al 2 O A A, X
ol 5 — A~ L o S BUX 22 A 1o E B J5 0k A 4
N QAMST

MOIER & T R e s & A
o ATAE

W /Ai=fi(G=1.2, ks ym) @Y

b A @ AT W o Aoy 0 Y R,
B — 2100 & AR S k5 A L)
m Z[A] B RH A E IR 1 A

Som=fu/ fu=W, XA,/ (W, XA) (2)

SETATIIES S DreR - - R/

W= Wi XA/ FrmXA (3

K ACH BRI TR, WO AR SR AL
RSy m BYIETE LWL, N L5 m R,
2.2 FEFER
2.2.1 &ELHHH T AN Diamonsil Cis
(£ H Dikma ¥ # ,4. 6 mm X 250 mm,5 pm )l
FH R -0, 3% BEBR 7K (50 + 50) ¥ T s RUIE K A6 I
235 nmOUTRH R JHiE K A F 270 nm (G &
) W#E N 1.0 mL/min, B 30°C, EREWA 1,
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& (C 270 nm, D 235 nm) i HPLC Eif
Fig 1 HPLC of reference substance (A 270 nm, B 235 nm)
and sample (C 270 nm, D 235 nm)
1: Sedenenolide; 2: 3-n-butylphthalide; 3. Sedanolide

2.2.2 XMEBRERFE DHEEREFRTE
10. 2 mg 3K 2% 10. 8 mg . B K MBS 10. 2 me,



2 WL AR WL AR — DN AT R E S O 3 T R T 3 R R R A + 197 -

BT 50 mL 255 b, R R I A R 2 2 B L 1R
T A B — XoF BN VSV 4 ) IBOAS [ A B B — o) R
vl VRS VR 4 R ) 0 2R 9] ok B YR 5 X IR AR T L DR AE T
4°C VKA. H

2.2.3 HR&BERH S BHHKHY 20 mg, BT
25 mL SR, HRERG B 20 1

2.2.4 %MEE K2 2.2 TR HISAXESRS
VW AR B HERE 3 U BRK 10 pL, PLERE R C(pg)
AR bR TSI TR A R YN AR BR AR bR A R 2L R
. &P A=47 152C—91 583,r=0. 999 7,4k
PEYEF 0. 228 ~3. 86 pg; TR LR LI A=
18 874C—75 344, r = 0. 999 5, Z& ¥ & B A
0.204~3.32 pgs # W K N M. 21k 05 B2 A =
18 706 507C—2 111, r=1. 000, £& ¥4 75 Hl 0. 224 ~
3. 60 pg. AR R WAL G PILEAH I A3 LN v oG &R
RIf,

2.2.5 RMRMEER CERLFEBRIL S/N=
10.6 110 9.0 ng, KMFRIE S/N=3.4 it4 2.5 ng.
2.2.6 REBEFIHHE MWIFWELAXDAE), LT
HEM)ANSY, 454 2. 2. 2 TRH & 9 ¥ B X}
HE 0 YT A 0 T RRUBOHE L TR SR R (L) B e
RNEE (M) W IEE FUWT: foe=fu/fo=
0.226, fun,e = fw/fue=0.702,

2.2.7 REEER K E WA — S 10
pL TR — KRNI 5 WLl sk £ A3
COF B IR Y A e T B A5t H PRS2 BE R RSD
3R 0.9% .2, 5% 1. 2% 5 W TR — {3 iR
10 pL S 3 d, 8K 3 K ds® Bh B 3 Ak
W TE AR, A5 H )RS % B RSD 4Rl A 1. 8%,
3.5%.2.6% ., SR RUNIFBNRE,

2.2.8 EEMEEL KRR S 8RR 2
20 mg, 3t 6 .3 2. 2. 3 T J5 i il A5 A b A v T
JE 6 MR TSR R PSR R HT IR TR Y
H, RSDAHIN1.9%.3.1%.2.5% (n=16), 45
RUZ T BN EZERL,

2.2.9 REMZR KHEWIRE—HHER 10
pL A FECHIG A 0.2.4.8.12.24 .48 h I 2 W 1ff
BUE 7R H R 7R R MBI KR NBRAE 0.1.2 d
P TET R RSD 4318 2. 8%.3.4%.2. 6%, 454%
RO G RS AE 48 h INFRE .

2.2.10 el E BEHS R ERZ 6 0,4
B3 20 mg WG BEFRAE , 73 I 4% o018 SR 24 vh i 3 1
K2 AT B8 AP 26 2.5 mg, AR 4 K 6. 0 mg,

B R S 4.0 mg, # 2. 2.3 TR 75 5k A RE A
WME MR RIOR , R R TSRO ER W
s AR PAS T 1 1 25 R [l W32 4 391l o 101, 296,98, 9%
99.7%.RSD 439l ky 2.5%.3. 7% .2. 1%

2.3 REBEFHZERED AR

2.3.1 BEHAERBAAHEENEE LRKHK
T Shimadzu LC-10AT il Agilent 1100 I F /5 850K
A RS, %% T Dikma —fUH: Diamonsil Cis
(4.6 mmx250 mm,5 pm) ,Dikma —ft#: Diamon-
sil Cis(2) (4. 6 mm X 250 mm,5 pm), Waters sym-
metry Cis(4. 6 mmX250 mm.5 pm)3 F @54, 7
KO R IK N B MK IERFIRKRS
0.215~0.242.,0. 687 ~0. 729, Hop , K [F AL % BT 15
AHXT A IE R F A9 RSD M 4. 4% ~6. 7%, [il — &5 AL H%
AN T 8 3% R T A5 A 6 A IE B F A RSD A 2. 3% ~
3.6% . FIEER 1,

FR1 AERMNFMEEENEHENKRERTF(f)
Tab 1 Relative correction factor (f) measured by

different instruments and chromatographic columns

X A Chromatographic ) -
Instrument column S b/Sen S s
Shimadzu Diamonsil Cig 0.221 0.687
LC-10AT Diamonsil Ci5(2) 0.227 0.695
Waters symmetry Cig 0.215 0.729
Agilent 1100 Diamonsil Cyg 0.232 0.689
Diamonsil Cy5(2) 0. 242 0.725
RSD (%) 4.41 2. 66
»: 3-n-butylphthalide; s.,: Sedenenolide; s, : Sedanol-
ide; RSD: Relative standard deviation
2.3.2 FNArpeifEwnEs SRR A

T PR R A DU 3 1 €5 3 W AL 8 A TR AR 2 HoAl 6
T U, DAL b XoF R 00 2 43 €8 335 WA T A S A6 2 o A U
MYRTHE . A S5 T 1AL 5r 5 N S W) 0k B i [a]
ZAE MBS WA 2, 3 B o 78 R [6] €2 3% A 0
A R B B R A T 22 0 (H A SE R A T
S CF B IR TR 1 D) B2 I ) 2% (B S 4B S K
WL BEBE R A 0 20 43 5 8 2 ) 4 B I T 9 22 {H
i, LR RP RS ROER R N
At | 22 249 {8 43 5 A 1. 245, 6. 367 min; RSD 4351 4
2.30%.,1.08%,

2.3.3 QAMS 4Rk R 2.2 30 F
i A% 6 it Ak L A AR E . SR Ak
PRl QAMS 115577 3% £ 2 FHT e IR N i 19 7 12
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(£ 3), 5 R R E# 7 QAMS HA B rl {5
BE AT LA T 5 S0 KI5 A A o B A 5T

x 2 AENHEEIGHENSHNRENE(RT)ZE
Tab 2 Retention time (RT) measured by different

instruments and chromatographic columns

Instrument Chromatographic RTy,—RTwn RTww—RT,

column
Shimadzu Diamonsil Cig 1. 261 6.396
LC-10AT Diamonsil Ci5(2) 1.279 6.452
Waters symmetry Cig 1.252 6. 387
Agilent 1100 Diamonsil Cys 1. 207 6.279
Diamonsil Ci5(2) 1. 225 6.318
RSD (%) 2.30 1.08
»: 3-n-butylphthalide; ..,: Sedanenolide; ..,: Sedanolide;
RSD: Relative standard deviation
F* 3 MREF—NSITEEUE
ARZEMFRANEEELR
Tab 3 Results of ESM and QAMS in determining
sedenenolide and sedanolide contents
%
Batch Sedenenolide Sedanolide

No. ESM QAMS ESM QAMS

1 29.61 29. 35 19. 15 19.18

2 31.01 30.73 19.41 19. 44

3 30. 61 30. 36 18. 36 18. 39

4 28.71 28. 39 21.85 21. 88

5 29. 87 29. 65 20. 45 20. 48

6 30. 06 29. 87 20.53 20. 56

ESM.: External standard method; QAMS.: Quantitative analysis of

multi-components by single marker

TR R % 58 ARPE P50 , AL 4 T A
[F] v B2 1Y) -0, 3 Y0 W R /K L FH BE-7K | F BE-0. 3 Yo Wi R
KA B AR XL 43 B A B ), R BB R K T LA B 1k
TR 2 TSR O R P R Y (3 04 6 R L i
HH -7k AR S TS AE AN BB 3 A AR BRAE A5 3 A9 B[]
AR ES P TR B B R X € 3 A Y R, 28 0 Ak R
R KSR R E N CHE-0. 3R K (50 = 50),

G 2 K 0 0 9 < 20 e A I B G T 2 0 A
FESE B R R R IAE 228 nm, FE3KE & & s R U 7
275 nm B IR N R B KIWILTE 222 nm &b, 0 T 03
AN BE 235 nm S R IR R PN R Y S
WA, 270 nm R TSk O &R BRI

Z AR PR LR A T P AL T By o 2 T A
R (0 & St 248 b L o 45 B X 2 2 68

A 2E X IR MO R TSR S E FUHT IR N
BR A R B B R, H W SR G R IR SR AR
FELMESTES . TR RN ORI — I Z 0 AR L OF
Ol iz HTFARE S 3 FARR T MANSE =LY
M2 NS B3 SR L e, H, # %
09— Z2 PEIF 0 BRUE B 8% 2010 4F ¢ e N R FE A
[ 2 i) R,

4 FIEHR
BT A A 3 75 B AR SCR I AT o] 1) 25 wp 2%,
(& % X #k]
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