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Abstract: Objective To establish an HPLC method for simultaneous determination of 7-hydroxycoumarin, narirutin, naringin,
hesperidin, neohesperidin, nobiletin, 3,5,6,7,8,(3,4)-heptamethoxyflavone, tangeretin, and auraptene from Aurantii Fructus,
determinate and compare the content of various chemical components from Aurantii Fructus with different perimeters. Methods
The HPLC system consisted of a diamon C;g (250 mm x 4.6 mm, 5 pum), the mobile phase was methanol (A)-water (adjusted pH 3.0
with phosphorous acid). The gradient elution conditions: 0—25 min, 30%—50% A; 25—35 min, 50%—70% A; 35—40 min, 70%—
75% A; 40—55 min, 75%—100% A. The flow rate was 1.0 mL/min and the column temperature was 30 °C. The detection
wavelength was 320 nm and the injection volume was 20 pL. Results The calibration curves of 7-hydroxycoumarin, narirutin,
naringin, hesperidin, neohesperidin, 3,5,6,7,8,(3,4)-heptamethoxyflavone, nobiletin, tangeretin, and auraptene had good linear
relationship in the ranges of 0.002 18—0.07 pg (» = 0.999 8), 0.021 8—0.70 pg (» = 0.999 9), 0.242 5—7.76 pg (r = 0.999 8), 0.024 38—
0.78 g (r =0.999 4), 0.523 76—16.76 pg (» = 0.999 3), 0.003 13—0.10 ug (¥ = 0.999 3), 0.004 13—0.132 pg (» = 0.999 6), 0.002 75—
0.088 pg (r = 0.999 6), and 0.000 93—0.03 ng (» = 0.999 3); And the average recoveries (n = 6) of the nine components were 98.50%,
98.80%, 99.51%, 98.43%, 99.64%, 99.21%, 100.03%, 98.75%, and 101.11%, respectively. Conclusion This method can be applied to
determinating the components from Aurantii Fructus, including 7-hydroxycoumarin and 3,5,6,7,8,(3,4)-heptamethoxyflavone, etc.
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Table 1 Information of samples

W s P

1 iy LA E
2 iy LA E
3 iy LA E
4 BB LA R
5 S LA &
6 BB LA R
7 I TERT R
8 iy THARTE
9 iy THARTE
10 B LR TE
11 B LR T
12 S AR TE

B Bl By B IR AR, BERR (PUREiL TR
NP
2 HESHR
2.1 BEEH

K H Diamonsil C;g (250 mmX4.6 mm, 5 pm),
WA FEE (A) K HEBERIA pH £ 3.00; £
FEVERL: 0~25 min, 30%~50% A; 25~35 min,
50%~70% A; 35~40 min, 70%~75%A; 40~55
min, 75%~100% A. AFAEN 1.0 mL/min;
1530 C; MK 320 nm; HEFEE 20 pL. (i
KWK 1.

0 5 10 15 20 25 30 35 40 45 50 55
t/min

I-IEAE NS 2-Z5A Mt 3Rt 4R ST
6-JIIREEZR 7-3,5,6,7.8,34)-LHEIETN 8-G4 % 9Bz
1-7-hydroxycoumarin

2-narirutin 3-naringin

7-3,5,6,7,8,(3,4)-heptamethoxyflavone

4-hesperidin
S-neohesperidin ~ 6-naringin

8-tangeretin  9-auraptent

E1 RAXMES A) 5#& B)HPLCE
Fig.1 HPLC of reference substance (A) and sample (B)
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222 HEARERH S B HRFER  fR 0.2
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mL, FEFE, MAER 1.5 h, BG4, FHRRE
&=, AFRANERRIRE, B, Ed. BEER

BU 28 10 mL, BT 25 mL &34, I HELEZ,
P2, BUEET 0.45 um MALIERE, BI15.
23 MARER

R 2 U TR A o R VS, 2l P PR A RS 1
2. 4. 8. 16, 32 fi5, 1E|RFREWEPIRA XS
FEH AT, HERE 20 L, BEATINGE . DAXHE ff
AR (X0, EIBCAPRER (V), LliniE
ek, H<IEIENEE. &M M. Bk
B, MR, B IR R B R A
3,5,6,7,8,(3,4)- L H S LB 1) [RA 5 A2 RV
Bl [R1A 7 AR AR OC R s R LK 2.
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Table 2 Results of linear relationship

D LRI /g i ih 28 r
ATEAE A B 0.002 18~ 0.070 00 Y=816.18 X—0.213 6 0.999 8
EAAM 0.021 80~ 0.700 00 Y=69.011 X—0.048 4 0.999 9
At R T 0.242 50~ 7.760 00 Y=63.287 X—0.355 7 0.999 8
P R 1 0.024 38~ 0.780 00 Y=64.595 X—0.129 9 0.999 4
Eass 0.523 76~16.760 00 Y=77.198 X—0.324 0.999 3
VIR R 3% 0.004 13~ 0.132 00 Y=1303.6 X—0.1757 0.999 6
3,5,6,7,8,(3,4)-1 H S L 5 i 0.003 13~ 0.100 00 Y=382.16 X—0.024 7 0.999 3
(EEAR 0.002 75~ 0.088 00 Y=617.47 X—0.033 9 0.999 6
AN 0.000 93~ 0.030 00 Y=1149 X—0.160 8 0.999 3

2.4 E=PRFNEMIPR

RLRE i B e W BRI BR & .
3,5,6,7,8,(3,4)-LHI A FE R . AELL R ZIMER 5
AN B EEARRT AR, oxst JLAS I R A (5 2
FRBEATHESR. $& “2.17 TR Bk rE, RIS
WEARE, HEREIIE o 45 R B (SIND =3 I,
DTEACKEE IR &R 3,5,6,7,8,(3,4)- 1 H 4 3 3%
il A7 21 2 RS S 9 25 A N PR 40 53109 0.294 0.314
0.37. 0.29. 0.27 ng; 24 SIN=10 I}, EERH
0.99. 1.08. 1.25. 0.99. 0.87 ng.
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FAFEEHRE 6 I, MBI . HTRIEANEE,. =
Ffh . AR B R . PR R
3,5,6,7,8,(3,4)- L H S FE v A A 21 3 MRS iz it 2R U
A RSD 43514 2.0%- 1.7%- 0.6%-~ 0.9%- 0.7%-
1.1%- 1.5%- 1.2%- 1.9%. i BHACES OAE 55 5 R 4T o
2.6 ESMRAE

FREUIR R B iRy 6 fr, 1% “2.2.27 TR 77

il g, 4% “2.17 TR Qb SRR TIE, 45
RPN SEMBE T M B #
PERTFE. NIBRR . 3,5,6,7,8,(3,4)-t H AL B
NG £ 25 RIS 12 3 2 o B 43 3UFK) RSD 43 51K 2.5%
1.1%. 1.6%. 2.1%. 1.5%. 1.4%. 0.1%-. 0.2%-
0.2%, WiIIZ A EE M RIT.
2.7 RREMIRE

BRGSO FRY, 4% “2.2.27 TR 5k &t
WAARL 5T 0. 2. 4. 8. 12, 24 h #EFE, %
“2.17 DT RS AFNE AR . TRAEN R, 2
BB MR BB B R IR 3R
3,5,6,7,8,(3,4,)-L FH AR S B Bl A 21 35 A Bz i 2 0
A RSD 7358 2.7%- 2.5%- 1.3%- 1.8%- 1.5%-
2.2%- 2.5%- 1.9%- 2.0%. 25T PR ERAE
=N 24h WFRE.
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B3N 0.019%. 0.20%. 2.44%. 0.24%-. 2.30%-
0.12%- 0.065%- 0.02%- 0.024%] /] 1 SHIFEREIL
6 1, BRZ10.1 g, FEEFRE, 2B ImL RS
SR AR (TR G =R M. B
FEH B R IR R 3,5,6,7.8,(3,4)- L4
LB A L0 3R ORRE  h ER IR O IR A R
0.019. 0.20. 2.44. 0.24. 2.30. 0.12. 0.065. 0.02.
0.024 mg/mL], % “2.2.27 TN 7l &4l i
W, MESETEAE NG =BT MR B
Ty BB . N ER R, 3,5,6,7,8,(3.4,)-CHERE
N AR 1 R R N EN g i )
98.50%- 98.80%- 99.51%- 98.43%- 99.64%- 99.21%.
100.03%- 98.75%- 101.11%, FL RSD 735l 2.8%-
2.5%- 1.9%- 2.7%- 1.7% 2.0%- 1.1%- 1.3%- 2.6%.
29 HEHNE

HURES: 1~12, %08 “2.2.27 Wikl &R i

W, HERE, FEHR 217 TUEIEAM T, ARAER 2
o % R B2 ME T RE A 12 JIERE L R % R O i
W% 3,

3 AR e 5 R BRI AN R A K AR 5
T NS . SR MR T . AR T R AT
R TGO RN E S S R PFAK
B, R R R I 2R 10T R IR R R K
AR R FEAR o 17 0 9l % % 28 2008 AT 56 35 PR A
5, 25 R EIRE BRI R R4 HMAE T
3MFEMEE < M EA EEN (P<0.05), R
PR TR AE G 257 fh R M B L R
W R 3 AP B 2 MM BEE (P<
0.05); L& RS N—HAH A 31
WG BRI MRz M EAER . KT
FEAR TR [ — bR 2 TR A K 22 AR, MR
k.

#3 HEINEMERIHNEE (n=06)
Table 3 Contents of nine active components from Aurantii Fructus (n = 6)
e R TR 0%
Kiem  FEEARE ZFMEYT MET BET FREE JIBRER 35678034 -LHAREEN RIx BRmE
1 172 0.019 0.20 244 024 2.30 0.12 0.065 002  0.024
2 13.6 0.025° 0.64° 928" 039" 410 0.11 0.020" 022"  0.038
3 14.4 0.021" 038" 349 032 307" 017 0.007" 0.04  0.031"
4 18.6 0.017 0.20 299 029 244 0.08 0.018 017 0015
5 16.6 0.027° 039 675" 038 410 0.09 0.021" 023 0015
6 17.5 0.020" 022 350 032 284 0.08 0.020" 018"  0.016
7 17.5 0.022 0.45 519 044 3.65 0.06 0.010 0.10  0.016
8 17.9 0.021 0.46 565 041 3.36 0.05 0.080 008 0016
9 17.8 0.023 0.49 635 037 3.55 0.07 0.010 0.14  0.025
10 14.6 0.022 0.29 702 039 532 0.07 0.020 013 0015
11 14.8 0.021 0.41 10.51 049 6.93 0.07 0.030 0.14 0014
12 14.9 0.020 0.30 893 045 6.44 0.08 0.030 017  0.017

2. 3 SRS 1 SRER, 5. 6 SRERRE 4 SEERELE: TP<0.05; 3 SRERE 2 SEER, 6 SRR 5 SRR R ©P<0.05
Compared samples 2, 3 with sample 1, samples 5, 6 with sample 4: “P < 0.05; Compared sample 3 with sample 2, sample 6 with sample 5: “P < 0.05

3 g

AS 6 FEE-K HBERR I pH 2 3.00. &
K CFHBERRE pH 2 3.0) 2 MMk R kAT
T, HRFE-K (ABRE pH £ 3.0) #ish
AEXTRE S 2> B BRI, HIGRAELF, Rtk
AL % F R EE-/K (R BRI pH 2 3.0) /B NI
BNAH .
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feE, JiiETE, EEML, AT YRR E b
9 MR RIS R, RRTE A I 25 B T
FOART (o AR AESR (8 10 2 25 1 dfs
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