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Comprehensive quality control method for total flavonoid of Fructus

Aurantii
LUAN Lian-jun, JIANG Zhou-hong, MI Song-yuan, WU Yong-jiang ( Department of Chinese Materia
Medica , Zhejiang University , Hangzhou 310058 , China)

[ Abstract] Objective: To establish a comprehensive quality control method for total flavonoid of
Fructus Aurantii. Methods: RP-HPLC and spectrophotometry were applied for the quantitative and
fingerprint analysis of total flavonoid of Fructus Aurantii. The contents of naringin and neohesperidin were
determined on an Agilent SB-C 4column (4.6 mm X250 mm,5 pum). The mobile phase was composed of
0.02% H,PO, and CH,CN(80:20). The flow rate was 1 ml/min with DAD detected at 280 nm. The
column temperature was maintained at 35°C. The fingerprints were developed on an Agilent SB-C
column(4.6 mm x250 mm,5 pwm). The mobile phase was composed of 0.5% HAc and CH;OH with a
linear gradient elution. The ratio of 0. 5% HAc and CH;OH was: 0 min,80:20; 10 min,60:40; 35
min,30:70; 50 min,0: 100. The flow rate was 1 ml/min with DAD detected at 320 nm. The column
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temperature was maintained at 30°C. Meanwhile, the contents of total flavonoid were determined at 283

nm. Results: The contents range of naringin, neohesperidin and total flavonoid were 38.3% —47.2% ,
21.0% -28.5% and 79.9% - 88. 6% ,respectively. The fingerprints of the effective fractions showed

12 common peaks and the fingerprint similarity was all above 98. 0% compared with the standard

chromatogram. Conclusion: The method reported in this paper can be used effectively for the quality

control of total flavonoid of Fructus Aurantii.
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2.1 BULTAEIIREMEIE BRI 8 e
T0% B, AR R HE 2 U, BRI 1.5 h, $2 X
WAIE, MR ARITE . W I D-101 AL B g
FE, Se 7K RN 2 Molish S FAME , B 25 20 45
&5, T S A5 I RARFRY 70% 2 B PEM i
ERVRIHR , R W5 25 T4 AR 7 S B A
BEBAL. SR LA b e i il 25 A i 10 it (Fw
5 an)) , S S S KT 50%
2.2 Ml B REORS B R R
2.2.1 EAXTRMEE Bl X IR 40
mg , B HE B R A 25 mg, RS AR E , i 20%
ZIERMRIFEA T 25 ml EEBERER S
1.8 ml, E[al— 10 ml S, i 20% LR
P )i g IEC
2.2.2 fEEm BOURSEEEEZ) 70 mg,
FEEFRE , & 100 ml B, ] 20% 1A i
FEM R 2 FR5), A LU (0. 45 pm) 8
b ISR, B .
2.2.3 fOiE&  Agilent SB-C 84 (4. 6
mm X 250 mm,5 um) , i 3AH:0. 02% R-Z,
5 (80:20) , Jii# : 1.0 ml/min, }:35 :35°C , ¥
P 280 nm, EFERE 10 pl, AFEEILE 1,
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Fig.1 HPLC chromatograms of reference substances( A)and sample(B)

2.2.4 LMRRFE B REGRGEWR, 77
B AL 2 wh5 wl 10 wl 15 wl.20 wl.30 Wl Fi
50 pl, AERE o (pg) B AL bR (X0) , 0 33 i 1
BURIALRR (V) , 226 4 o il 2 I 647 1013 3
SR A R TR B T R R A Sy Y
=1487.38X -30.11,r=0.9999;Y =1924. 8X -
15.97,r =0. 9998, Aili f 11 FUB & B 1 3F 4 5
A HIHE 0.60 ~ 14. 87 pg A1 0.35 ~8.68 pg i
Pl PN 5 e T AR 2 R AR 2R MRS &R

2.2.5 JAEENSCRIRES  BURES (405, il
¥ 38.3% , Bk T 26. 2% ,n =3)90 mg, K
WRRE B 25 ml I, N 20% SR
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AAEAS IR 1 ml, B 10 ml IR, A B A B
B F 5 1 1 80% (100%  120% HEHf Jin A XF
HE S, RS AG Lo 3 e B 1) At S VA,
AUREESEATHIA 3 4y, SEREST T, TSI 1]
W o Al Rz T S 34 IR 101, 6% , RSD
N4 1% (n=9) , B R A 17 3 ik
100.8% ,RSD }3.0% (n=9),

2.2.6 EEINFEREEIRE  BOS IR GIE R
10l 453,27 Wi a3 21, SRR 6 1k,
THE Al K T RS Kz 1 7 & RSD 43928 0. 5%
F0.2% (n=6),

2.2.7 EHEMERE BRI (45 0)6
3, il B S BT ERE 3BT, TSR B T
HPE R a1 RSD 23518 0.7% #10.8% (n =
6).

2.2.8 foEtEikes  HURl—FES (RS ), il
RS, 25 F 0 h 4 h 8 h 10 h 12 h
124 h PERE 10 pl, o SRS, 25 280 IR R

ARG RE P 25 R AN B T FIOB A8 B 1 &5 & RSD
A1 1% R 1. 1% , F W B 3 24 h A
2.2.9 FEmEHT DE T 10 #EAR T S R AE
it , FEHR R B BEAE 38. 3% ~47.2% Z ],
YR 41, 4% T BT S A 21. 0% ~
28.5% Z ], -3 5 5y 25. 5% o Al Bz H HUE
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B R S A — S, (HL 3 L
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2.3.1 XA AR SO0 BRI IO
FEXFHRANZY 13 me, K HARE , B 50 ml SR,
T2 ml F SRR P I A, K R B 2 20 B, 49 %)
WA IR . KSR ARSI 59K 0. 6 ml, & 10 ml
SR KR R 202, BIASXT B S v
2.3.2 R SRS B ERRE S 2y 16
mg, K EHRE , & 50 ml S, 0 2 ml s
PRV, K A B 2 2, 15 50, FH AL OB i
(0.45pm) JEit, KB INEEUENK 0.6 ml, &
10 ml S, KR = 21 5, B4

2.3.3 D@ AEEPE IR BT X R A
WAL TR, T 200 ~400 nm AR FHE,
SAMROCTE DL IET 2. A i A0 AR A 7E 283
nm ZEAT e R, Bl #E 283 nm Sy RE S
2.3.4 LRMERFRFBE FEEBBO B
W 0.3 ml.0.4 ml.0.5 ml.0.6 ml.0.7
ml. 0.8 ml.0.9 ml A11.0 ml, 35| & 10 ml ¥
o IUK AR R 2, T 283 nm AR IR,
DAXS B o (mg) SR AL AR (X)), W2 Ry 9\ A
B (Y) , 2l bn o il 2k, 5 hb Bz O 2Pl 7



-2 WET PR B )

40

200 250 300 350 400
A/nm

1A 52 il B0 R
B2 X imik (1) Fo A 2 A5 IR G 5 ik
89 67%
Fig.2 Spectrogram of the total flavonoid (i)

and naringin refrence substance

Y =2.8868X —0. 0188, r =0. 9999, & B flf iz 1§
1£80.3 ~267. 6 ng JUE NIRRT,

2.3.5 AEReRRE BORE G 16 mg (45
i, BLE A i 80.2% ,n =3) KR E , B 50
ml FEC, IHTEE 2 ml S A, KRR 2
ZIBE A0, 3 ml, & 10 ml FEHEH, #i A
B 7 80 % (100% (120 % Jin A il K %t

R AR R G A G E B AR X I

SR HBRAG H E 3 AN A A,
MR BEFATH S 3 itk 9{53‘ ?283 nm 4k
D WSO, T B3 A el s 8 g [l
%4 100.4% ,RSD 3. 0%,,n%mi§1
2.3.6 EENEHKEERE BOSRGSETR,
F 283 nm JFEZE 6 YK, T RIKE RSD Oy
0.5% (n=6),

2.3.7 HEMRAE WFE—-FHmH(HS D)6
1y, il 2 HE X S VR, T 283 nm A IR SO,
5 RSD 50.9% (n=6),

2.3.8 faEtbks R —FEa (i 1),
R AA, 43T 0 h 1 h .2 h 4 h6hAl
8 h, T 283 nm Kb , 1153 B ¥ i % & RSD Ky
0.2% , KWIHLA S TE 8 h NERUE .

2.3.9 FEEE %Hﬁﬁﬁ@jﬁ?ﬁﬂlﬂ%Tlo
HEAR 7 6 B AE 5, BB = 79, 9% ~
88. 6% , - it 83. 7%, E{)}izgﬁ?i[”ﬁ]/]\ﬂﬁ
10% 7568 BRI 25 5 s 2ok . Atk
A e B UL 1

Table 1 The method recovery of naringin, neohesperidin and total flavonoid (n=9,x £5s)
P AR/ mg SRS IAR/mg 73R/ mg SR [ R /% RSD/%
iy 1.41 £0.02 1.06 2.43 £0.02 101.6 4.1
1.43 £0.01 1.65 3.17 £0.02
1.43 £0.01 2.25 3.75+£0.01

o 0.91 £0.01 0.44 1.35+0.02 100. 8 3.0
0.92 £0.01 0.81 1.77 £0.02
0.92+0.0 1.16 2.07 £0.01

ol B 97.30 £1.6 64.2 161.00 +2.61 100. 4 3.0
97.40 £1.7 80.3 176.10 £1.76
104.80 £3.7 96.3 204.80 £3.09
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2.4.1 355 Agilent SB-C A4 (4. 6
mm X 250 mm,Sum) ; F A A (0. 5% iR /K
WL, V/V) OB OB ) BB BE UE AR P (min
B% ) :0 min.20% ,10 min .40% ,35 min.70% ,
50 min 100% ;i : 1 ml/min; #E3 :30°C ; gEAE
%:10 Ml;@fmﬂﬁﬁﬁZO nm,

200 mg KRR , B 100 ml GHE A, 11 20% Y
P fi A B R 2 B, RPAS I3k T v o
2.4.3 MEEEERAE B bl Sh R, i sk
HERE 6 IR, DR O R S B . A5 R R, &L
UAEAFDGT O B4 Bif 1] RSD #/NF0.2% o 1H—1k
T FR R T 5% Jel e T L P 45 € 35 06 A o 06 T
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RSD #/NTF0.6% ,
2.4.4 EREMEAE  BE A (HS )6
0 , AR ot VRO, HERE 3 AT, T SR T 4R A
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0.20% ,JA—AL T LR T+ 5% el 04 T AR 45 44
T AR TR AR RSD X5/ T 0. 56% , K]
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min) 11 (28.3 min) fl 12(32.2 min) , H:H' 5
(S) 5.6 kb )4 — b T Ay B0 T AR Y
20% VA - ,4 5 8 S kg ) — A A g
AR 5% ~10% , HARE/INT 5% o LAS S
NSRS T3 AT W i AR XS D) B I (8] A0
H— AR TR T 5% e e T AR ) 45 £ 33 U A X
WA (& 3) o
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Fig.3 Reference fingerprint of total flavonoid

by HPLC
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Table 2 The result of quantitative analysis and

fingerprint of total flavonoid of Fructus

Auranitit (n=2,%)
RO i IS8 (IR
B o

RhEH B AL

a 41.5 25.6 83.2 100.0
b 42.6 21.6 80.6 99.5
c 39.0 24.23 79.9 100.0
d 40.4 24.9 81.6 99.9
e 47.2 21.0 85.4 99.9
f 41.8 28.2 87.3 98.2
42.4 28.5 88.6 99.4

40.9 27.8 85.0 98.7

i 38.3 26.2 80.2 98.8
j 40.2 27.2 85.0 99.8
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