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220 1.9%, ¥FRFEFRE GB/T 27404-2008 5256 % I P i HLE & S FACRT DU o (i B0k . 8538 120 TR IR AR
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Simultaneously determination of apigenin and 3- methoxyapigenin content
in celery seed extract by high performance liquid chromatography

HUANG lJin-Li, WEI Xian-E, SU Zhao-Lun, YE Shao-Wen, YANG Zu-Wei,
CHEN Qi-Meng, LI Zhen"

(By-Health Co., Ltd., Zhuhai 519000, China)

ABSTRACT: Objective To establish a method for simultaneous determination of apigenin and 3-methoxyapigenin
by high performance liquid chromatography (HPLC). Methods With 1% acetic acid solution: acetonitrile=85:15
(V:V) as the mobile phase and performing gradient elution, the samples were separated by Cig column (250 mmx
4.6 mm, Sum) and detected at the wavelength of 330 nm. Results Apigenin had a good linear relationship in range
of 0.00334-0.03340 mg/mL (+°=0.9998). The average recoveries were 95.2%—104.5%, with the RSD of 2.0%.
3-methoxyapariin had a good linear relationship in range of 0.00367-0.0367 mg/mL (+*=0.9999), and average
recoveries were 96.6%—104.0%, with the RSD of 1.9%. All the results met the requirements of the standard GB/T
27404-2008. Conclusion This method is simple, accurate, and has a good reproducibility, which can be used for the
simultaneous determination of apigenin and 3-methoxy apigenin, and can be popularized in the laboratories.
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T1 BHERRE
1 51 B Table 1 Gradient elution
B[] /mi % 1% B2 /K5 /mL
B (apium graveolens, celery) NPIERHEY), F4 7 m - il

oL SN SR N R RS, R T A 001 1 5
RSB FRITRIN, B EA RENEYEEY R, FEARE 7.00 15 85
R ML A . RN ER . KEE R . T HEAEBS 22.00 22 78
R RO . B UKL . RO K 22,01 15 85

25.00 15 85

Sy AT R T SEAT A B AL L B L RIS |
Wee It R 45 22 R 2 BTG T 8 /D B R R IR 2 T LA S T
A YO T, B e p . T . AR KB
B, SRR R B S 2 07 h i F 2, RTSER
LR B 2 A A B R A 2O R AL
BYSr FEA 3- TR R R 2K -7V 0 2 W - A b
W EHE AR R -7 - AR 4 o,
FERR R Ao £, st 2 —Fh KR
TR, SRR R BT RWOT R, XY R AR
K BUEA R R 2GR R ARSI vk SRy v O
HAETEL . HRTFRAF R SRR 3-H UL S i &
A BRI i, REEIEASI 2 B oy e B 4
M F TR AR o A WE G L T AR 3 7 (high
performance liquid chromatography, HPLC)IRIH: 5 frae kT
PSR 3-FV S PSR A O i, DUBIA BRI | PREE
HERA, 5383 N T PR IR INRCR, X 2 Fh )
Gy B FIFTE B AR, [ o 7 HUAS I o] DA e

2 MREREE

2.1 X5

XP 205 HLF R [MFHEE-FER) 2 [E PR 5 5 ()47 B
A wl]; Agilent1200 1 RCBH €2 RS A (52 SN 25 5k DAD
ey, €EZHERRHHCARATR); PISOH M I EE
(5[ ELMA /2 #)); TGL-10C =3 &5 2B D AL(E i 2e 5 R
AR ).

ZNE(tikaly . HEEOM Al . TKESRR (M 4l) . —2%
FHK . S 2N1110BA14, 4 99.5%)( i i i
AR RA R, 3-H SR S 25250001, 4f
B 97.8%)( G ZRE SIS B A R A FD ), SRR
YICECEEME A,

22 EWHE
221 MBLEH

%, 3% #£ : Phenomenex, Kinetex XB-Cjg (250 mmx
4.6 mm, 5 pm)s HA R SEHEREM @IS HE; AER: 30 °C; K
RS SHMEIRS 330 nm; FEshtl: LIS 1%L BRKE
W=15:85(V:V), BEEEWEBE; W : 1.0 mL/min; #FAF
5ul, BREBIERILE 1.

222 AR IR R G B

(1) AriEA 24 8 i T i)

TERRRIBUESEH W BR Y 10.49 mg, B T 50 mLAE A4
B, P EEEA R, SR EZEIR, ERET
it

WERARER 3-FH A R XTI 1173 mg, BF
50 mL FREARHE T, I EEE SR, €82 EIRS,
YR 3-F AU S i 2 R o

(2) ARAER R TCHI

WERA W BT STk A5 TR 3-SR S 0 A TRLAS
2.00 mL F[al— 25 mL #5abifih, I e 25 B 20 R 5,
F 0.45 pm AYUERERLE, JEBAE IAREA T .

223 AEXSRERALE

FREGAFE 0.2 g BF 50 mL B0, 0 1.0 mL /KR
TRE 5 5 S BRI 20, 2RI A i A 3R B (2
30 min), BUH, %, BBE 25 mL &8P, APRES
2%, ¥57, F0.45 pm PUEME LR, U8R R0 R A S A T
224 ZAEEHA

Ay ARSI BUOPR AT 1. 2. 5. 8. 10 uL FIAESh
W5 ul JERE . DAV C(mg/mL) A REARKR, WEEFR 4 I\
ARRR, e tlbRE T AR 2 .

225 KSigshE Sk

B BT ) At i v, SR FH RS MR A I 2, 2
2.2 AU SR ERE, R DAD K ge R T4 K,
FERE N ST RN 3-H AR IR SR A I A BT
22,6 ABEER

FREBUTSAF R BUIAE 20 02 g FE 6 6y, Fi 223 1
Dy AL AR A, DU AR PO ST A 3-F AU ST I
o, T M X AR UE e 22 (relative  standard  deviation,
RSD).

227 HEMHEE

] —HE PSR T 0L 1. 20 4, 8. 12h ik
B, 0 s 0 T AR A AR o o i 22 o
2.2.8 AufRE R 2k

KRR 0.2 ghehh, JLofy, BF 25 mLARMF,
3 A, B 3, TE Ao RS SImATRER
WEVE TR (W 0.2088 mg/mL)0.60 , 1.20 . 1.70 mL, 3-F
FITEEHARMER B R E N 0.2294 mg/mL)1.60., 3.20,
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4.80 mL, % 2.2.3 )5 BACTIEE N, 2 2.2.1 U gs Sk,
W ERE S RS 3-F A L RS B bR R .

3 HRS50H

3.0 Zpsig

PR 3-F A SR AT A e MY R AN D R A
%2, FEZRE 24510 0.99986 F1 0.99999, BV HZ T
MR 3-HARF R & &, TR T ERE
0.00334~0.03340 mg/mL 2 [A] 2 8L R 4k i, 3-F AL 7
LR 0.00367~0.03670 mg/mL 22 ] 52 Bl L4 f 28 42k,
54 GB/T 27404-2008 { SZ56 = o P I HLE ) ZEsK
(GB/T 27404-2008 B3R K1 R 5L 17=0.99).

#2 ZMHEE

Table 2 Linear range

ple ORI e TR e
e BE gmmey FTRE mm
/(mg/mL) /(mg/mL)

STD1 0.00334 29.50935 0.00367 26.27716
STD2 0.00668 60.47020 0.00734 52.62709
STD3 0.01670 151.07603 0.01835 131.21915
STD4 0.02672 239.60638 0.02936 209.00803
STD5 0.03340 293.89401 0.03670 259.98193
Ltk
i Y=8853.97513X+0.946131 Y=7091.23402X+0.411301
Lo 0.99986 0.99999

A ' '

32 FhAEFEEAERIA
WG T LA B 1% L BRK Vi =(15:85, V:V)Bh
VEMR(ILER 1), DAD K2R, A 5 AR RS i 3-H 4R,

B SETTAE 25 min BB SR 1), Fr3gtf igsli s
H7:999.75, 3-H A AR O Al R K70 999.90, 45 R
ARWFSE T B SR 3-F A TSRS AL, AL
RARGE, A2 5 VI 52
33 MR

S H 7 ¥ B9 G H BR (limit of detection limit, LOD)FIE
PR (limit of quantitation limit, LOQ) {5 Me Lt.(S/N)H4
LOD & S/N=3 BN fFRe i &, LOQ % XLk
S/N=10 5% [ B4 43 A v B2

SRR, A 3-F SIS R H R
8.4mg/100 g. 9.2 mg/100 g, & HFR4HIM 25.1 mg/100 g,
27.5 mg/100 g,

34 BEENR

K aE R L 3, SR AR, TN 3-HE T
SETF AT PR UE I 2523 M 2.0% . 1.9%, H A SIS
B, #54 GB/T 27404-2008 { 5206 2 i P hil L TE ) A9 iR
[GB/T 27404-2008 %3k RSD(%)<2.7%].
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Fig.1 Chromatogram of the sample

*3 KEEXWLER@n=0)
Table 3 Results of repeatability experiment (n=6)

F5 At/ WRHARUmML  WRBEF/(mg/mL) S E/(mg/100g) & E/(mg/100g)  RSD/%  ARMEER/%

1 0.2025 25 0.00951591 117.48

2 0.2243 25 0.01091080 121.60

- 3 0.2001 25 0.00949435 118.62
JrRH 119.0 2.0 2.7

4 0.2217 25 0.01081650 121.97

5 0.2049 25 0.00966787 117.95

6 0.2085 25 0.00968798 116.16

1 0.2025 25 0.0294399 363.45

2 0.2243 25 0.0335749 374.21

3-FA I 3 0.2001 25 0.0291667 364.40
e 367.3 1.9 2.7

ES 4 0.2217 25 0.0334642 377.35

5 0.2049 25 0.0298357 364.02

6 0.2085 25 0.0300501 360.31
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3.5 REMRIE 3.6 TNAREYERIRTE
B —HE A W A 3 F 00 1. 2. 4, 8, 12 h EARFEBIMAKET, AR 3-H a5 7R r

PERE, HIETE A RSD 43500 1.0%. 1.2%(0L3% 4), it RPN 95.2%~104.5% . 96.6%~104.0%(WL3 5), A%
BB AV TR T 3R 1P AN 3-FF 3R 7E 12 h I FRUER 2253 90 3.0% ., 2.5%, ABFSE JiEX R 3-
R FR A ST Y B R A i R R

F 4 RBREMIRNE@=6)
Table 4 Stability test (n=6)

o T (e T AR 0h 1h 2h 4h 8h 12h A RSD/%

FE3EH (mAU) 90.504 92.071 92.797 91.144 91.454 92.661 91.772 1.0
Lo e e

3'mfﬁ$ A 221.732 224.508 226.077 228.347 228.076 228.305 226.174 1.2

RS IMREBERIELER@0=3)

Table 5 Spiked recovery rate experiment results (n=3)

5 H 45 kR NS bRREAE R WA e IlvES SE R RSD

Mg /mg SR /mg SR /mg 1% /% /%
0.2056 0.3670 0.1223 0.1253 97.60
50% bR 0.1995 0.3567 0.1193 0.1253 95.21
0.2032 0.3639 0.1221 0.1253 97.44
0.2261 0.5186 0.2495 0.2506 99.56
N3 100% 45 0.2159 0.5011 0.2442 0.2506 97.44 99.4 3.0
0.2252 0.5144 0.2464 0.2506 98.32
0.2126 0.6135 0.3605 0.3550 101.54
150% itz 0.2205 0.6335 0.3711 0.3550 104.53
0.2138 0.6184 0.3640 0.3550 102.53
0.2056 1.1331 0.3779 0.3670 102.97
50% kxR 0.1995 1.1119 0.3791 0.3670 103.29
0.2032 1.1281 0.3817 0.3670 104.01
0.2261 1.5649 0.7344 0.7341 100.04
3};;? 100%1% 0.2159 1.5021 0.7091 0.7341 96.59 101.5 2.5
0.2252 1.5546 0.7274 0.7341 99.08
0.2126 1.9010 1.1201 1.1011 101.72
150%I#5 0.2205 1.9531 1.1432 1.1011 103.82
0.2138 1.9070 1.1217 1.1011 101.87
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