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Determination of flavonoids in Aurantii Immaturus Fructus by multi-components
with single marker
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WEI Hui-zhen
Jiangxi University of Traditional Chinese Medicine, Nanchang 330006, China

Abstract: Objective To establish a method for simultaneously determination for the content of four flavones (narirutin, naringin,
hesperidin, and neohespridin) in Aurantii Immaturus Fructus by single marker, which is feasible and accurate. Methods Taking
hesperidin as internal standard substance, to establish a method for quantitative analysis of multi-components with single marker. To
determinate the content of narirutin, naringin, hesperidin, and neohespridin in Aurantii Immaturus Fructus. The contents in 10 batches
of samples were determined by both external standard method and QAMS. The The scientificity and feasibility of the method were
evaluated by comparison of the quantitative results between external standard method and QAMS. Results The relative correction
factor (RCF) was perfect. The results calculated with a single marker were consistent with the results by the external standard method.
Conclusion The method with a single marker is accurate and feasible to evaluate the quality of Aurantii Immaturus Fructus.
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By LC-10AT s A (A (H A B A
F]D; ABL04-N Ji 72— R¥ (HpFil-46R 2 );
AUW2200 5532 —RF (SHIMADZU &);
KQ3200 YA CR L@ A A s AT B
F]D; Mili-Q &K (3&[E Milipore 2 ] ),

12 X%

Rh oz EF RS (S 110722-201111, JFis 4
H0H 93.2%), B R HO IR (b5 110721-201115,
T BN 95.3% ), BB B A R (kS
111857-201102, JiHE 7k 99.6%) ¥y H 1 [
i 2 R WF ST BE . 5 A R B TN R
(130817, JiEDECH 99.5%) W H & b 1E T &)
ARA . 10 #ASE Mg, SiLvhEE
R 2 2RI A /N AR B e h A R
WM RE Citrus aurantium L. F o FR 5528 Fl ol il 7
Citrus sinensis Osbeck BT /540 H .

R (faalall, BRIRMXAT—) ) 36% 41K
Cordral, Sk i vEREtk ) )5 Milipore #B4LK .
2 FEEHR
2.1 BREIHE
2.1 NR I RS R PRI S A i R A0S
M4 9.79 mg, BT 100 mL &I+, I BRI
SERTBZIE, A, AR5 RS S FREL
57 0 8.90 mg BT B 6 I 9.59 mg 4y
SE T 10 mL S, IR E AR A,
REAT, AE RO A A R PR EBORES B 0 T
4.95mg, BT 25 mL &, MHFREWRITF RS
ZIEE F55), AR R ) B A 2% Vo 2 70 RS %5 F X 1 mL
IR MR TR R R BT BN TR i
FAWE 10 mL =, N EERmR R, $RA,
HIFS
212 PEASEBIIEIS  BUORMARL 0.2 g, K%
PR, EHIEHEIURT, Ry IAFEE 50 mL, FRE
B, DIAAENA 2 h, W04, TERRE TR, RN
SEICRI TR, $2A), JER. RS EINEER 2 mL
B 10 mL [, IREOE AR ZIE, #85, Bif.
22 BIEEHG

WA OIERE (250 mmX 4.6 mm, 5 pum); ¥i
B Ny W S R KA (25 1 75), MBI E 1.0
mL/min, BEFEARL 10 uL, APEK 283 nm, FEi
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Fig.1 HPLC of mixed reference substances (A) and sample (B)
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WS E . DG BUN RS (YD, RN
AR (X0 ZeihlbrdE 2, JFab T Zeptmla, 5
W BRSO ES BBV N B RN
LMXR SRIE 1,

233 KEEFEAE R A WRHOR A R RS 10
ul, ELERE 6 Ik, WWHEEFME . M. B
B CHTRS Rz FE IR T AR 1) RSD 43514 1.0%+0.2%-
1.4%. 0.4% (n=6). RYUINEEHE RLLT,

234 FRErERE BRI, T
%J5 0. 4. 8. 12, 24 h J5HERE 10 pL, W95 257 Al
FEAt BT R BRs B I e i AR A A
RSD 4350 1.5%. 1.0%- 1.3%. 0.9%. FWHR
ARV 24 h WEROE .
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Table 1 Results of linear equations of four flavonoids
5 %x [l T2 r Ltk /g
SR A Y=1 698 309.8 X-+334.4 0.999 6 0.009 6~0.287 8
Fh Bz Y=1917 180.9 X+10 679.4 0.999 9 0.024 9~2.488 4
e Y=1991 663.9 X—5 938.8 1.000 0 0.018 9~1.509 6
HRE 7 Y=1993 023.3 X+7031.9 0.999 9 0.028 7~2.865 5

235 EEMRE  HFEE R, CFATHIS 6 fr it
R OIEATEN E o 25 2/l 7. Al 1
P R TF TR R T 1R o 2 B4 3 90 R 3.02%
8.77%~ 2.79%- 11.32%, RSD 1E 3 5 4 2.0%- 0.8%-
2.0% 1.1% (n=6), FIARIE EL R4
2.3.6  IAEEDSC IS R A PRI OIS A b
6 1, B4 0.1 g, ZralinAN—ERFN G, %
SRR 0 i VT 71 % g 92 Tl 45 S, 2R AT (]
WCRME . S REW, ZHAMLTE . M. #
B W R B ()~ 2 R #5090 105.57%
100.00%-100.12%-+100.00%, RSD 154 5 4 1.3%-
1.5% 2.4%. 2.2%. RWIZITENER B R 4T .
2.3.7 MHTEESS 53R 3 FASE] L g
FEAKAIEF Hypersil ODS. Welch Ultimate RXB-Cg+
COSMOSIL (250 mmX4.6 mm, 5 pm) AL 3 648
I7] ity WAL v OB 35 A i LC 10-AT . Waters
2695-2996. Angilent 1260 HEATIE RS, 55N A% Atk
TR SEIG 25 BAR W, & 4R I & 1)
RSD<C3.0%, 4@ BEF A, (R, ARSEHh 4 PP
Y 8 8 S AL, HA R TR

24 fr BIHHE

241 FRUZASY fro TVEE HORAG BRI, 1F
FfE 5. 104 15, 20 30 uL &, LIRS R4 0 AR,
SRR ST MR BRI frs 4
R 2.

F2 4 MHEBRERS fr (n=3)
Table 2 RCF of four flavonoids (n = 3)

iﬂﬁé'ﬁgfﬂ/HL fﬁwf‘l‘/ﬁMh&H‘ fﬁmr‘r/muw fﬁ&ﬁ‘/;ﬁfrﬁf&f‘r

5 1.10 1.02 0.98
10 1.17 1.01 0.98
15 1.14 1.02 0.98
20 1.17 1.03 0.99
30 1.17 1.04 1.00
A 1.15 1.02 0.99
RSD% 2.70 1.10 0.90

242 fr EILEES SR B LC 10-AT, 735075
2T 3 AL AT K AR (Hypersil ODS,
Welch Ultimate XB-Cj5, COSMOSIL 5C12-MS-1D);

K HIHCHEE Hypersil ODS i 4t:, 435558 T B
LC 10-AT. Waters 2695-2996 Fl Angilent 1260 7 AH
038 RGO IE R [R50, 45 A A I fr BRI
PRI (RSD<5%). 5% W% 3.

£3 fREUMEEE n=3)
Table 3 Reproducibility of RCF (n = 3)

& A fowwsswer fommer fomrmomn
JRES COSMOSIL 1.16 1.01 0.97
RFEE 1.19 1.04 1.00
Welch 1.18 1.02 0.99
Angilent KFIKS 1.17 1.04 0.99
Waters  HCFIF; 1.09 0.94 0.91
RSD/% 3.40 4.10 3.70

243 fr WA R M2 IREE T AR
F) M, SRR IEN T (O I BRI, W%
DCSEIGARTFIN fr (R I80E, I 280 € S Al B2 1
Wi REFR BB S IR fr 230100 1164 1.01. 0.98.
2.5 HilEiLiERERL

T I SR AN [F) A BA [F] € A o 45
DS €0 vl U 5 8 2 €0 T 0 PR AFDG) R B I, X6
FRFI A BEAT A7 o 45 2 WA X O B e ) fipl
BN, H RSD ¥/ T 5%, iR W& 4.

F4 BHOHEIRERE (n=3)

Table 4 Relative retention time of each compound (n = 3)

& ik —= Tﬁﬁﬁ%ﬁm‘ v
EERMER MET R
f7pe AR 0.69 0.82 1.24
COSMOSIL 0.66 0.78 1.18
Welch 0.70 0.81 121
Angilent K 0.66 0.80 1.18
Waters R 0.69 0.80 1.19
RSD% 2.80 1.80 2.10
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Table 5 Determinatin of contents of flavonoids by multi-components with single marker and external standard method
e 1 Bt/ R AT RBAT Bl gAY
% MRS W VEE% ARREY SRR TR ADREY IMEEY% —EVEEY%  AIRTRE%
90301 15.71 1.00 1.01 -132 0.00 0.00 — 0.00 0.00 —
130701 2.79 3.02 2.99 1.00 8.77 8.56 245 11.32 11.25 0.62
20130510 18.53 3.84 3.80 1.17 0.00 0.00 — 0.00 0.00 —
20121116 20.19 136 138 -145 229 225 2.00 3.05 3.08 -1
20120907 0.00 3.93 3.92 026 0.00 0.00 — 0.00 0.00 —
100903050090 1.05 153 1.48 3.67 533 520 250 5.02 4.96 111
20120705 1.16 0.92 0.94 -1.65 12.50 1235 1.19 18.27 18.10 0.97
120424 0.00 0.85 0.84 1.19 8.15 8.14 0.12 0.00 0.00 —
1308005 0.96 0.78 0.77 130 6.91 6.88 0.4 11.76 11.56 1.73
130227 255 2.86 2.85 0.35 7.68 757 1.45 10.34 10.13 207
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