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and Fructus Aurantii by HPLC’
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Abstract Objective: To develop an HPLC method for simultaneous determination of narirutin, naringin,
hesperidin, neohesperidin, and poncirin in Fructus Ponciri Trifoliatae and Fructus Aurantii. Methods: A

Diamonsil C,g column ( 150 mm x 4.6 mm,5 pm ) was adopted and the mobile phase consisted of acetonitrile ( A ) —
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phosphoric acid aqueous ( B ) with gradient elution ( 0—10 min, 20%A ; 10-11 min, 20%A — 30%A ; 11-25 min,
30%A ) at the flow rate of 1.0 mL * min~". The detection wavelength was 283 nm and the column temperature was
25 °C. Results: The contents of narirutin, naringin, hesperidin, neohesperidin, and poncirin had good linear relationship
in the range of 0.864 0-6.912 g (r=0.999 5 ), 418.0 — 3 344 wg(r=0.999 1), 18.21-145.6 pg(r=0.999 6 ), 422.1-
3376 pg(r=0.999 7), and 204.2-1 633 pe(r=0.999 1), respectively. And the average recoveries ( n=6) of the
four components were 102.5% with RSD of 1.5%, 99.60% with RSD of 2.1%, 101.4% with RSD of 1.9%, 100.1%
with RSD of 0.34% and 99.61% with RSD of 0.23%, respectively. The content of narirutin, naringin, hesperidin,
neohesperidin and poncirin were 0.01%, 5.73%-12.2%, 0.109%-0.61%, 2.18%—-7.27% and 1.03%-1.90% in 17
batches of Fructus Aurantii. The content of narirutin, naringin and poncirin were 0.02%, 1.90%-7.34% and 1.11%-—
4.14% in Fructus Ponciri Trifoliatae. The contents of hesperidin in some Fructus Ponciri Trifoliatae samples were
lower than the limit of quantification with the highest content of 0.40%. Contents of neohesperidin in all samples
were lower than the limit of quantification. Contents of naringin and hesperidin in Fructus Aurantii were higher than
those in Fructus Ponciri Trifoliatae while contents of narirutin, neohesperidin, and poncirin in Fructus Aurantii
were lower than those in Fructus Ponciri Trifoliatae. Conclusion: The methold can be applied to the determination
of narirutin, naringin, hesperidin, neohesperidin, and poncirin in Fructus Ponciri Trifoliatae and Fructus
Aurantii.
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BT Ry R BRI R FH B2, H TR SO IR TR
¥ Citrus aurantium 1. S GRG0 R i m) 1
S BSEZG D S AR B Z R IE R TR R
USRI T 25 EF RSB YIHIE Poncirus trifoliata
(L.) Raf. MSRSE, RACRIE T R iR 52 2 7 i L
oA 2R S D R PR A A e 8 i O HAE ok, H—
BT HZES . M52 FHIE SR 5 ] AR & Mo i it
SR ) A AR TR R R ) SR S AR SR BRI R AE 1Y
AR SR TR AR 58 S5 R 2T BOIE W T AR 767 3¢
FR i 1 R AE AR e MM A AR 72 24035 A s B LR A
W A A A, 2RI B 2 T Y
B 28 Al B RTRIRE B BC AT 1 /N B/
e B IR E A BUB AR bk
[ TSEHEAT R R AR S . AT
N T TR B SERIAG A SE S B R A R
T BT B RIS 1 HPLC 28l i3, Al ot
FAFE R A S Im PE R 0 35 5 LU e M
OO B BT VAT SR A TR AR RN TSR O, S5 OR
AT A4 7 AR ST BRSPS %
1 USE5i%
1.1 g%

GHEE N A Agilent 1260 = 880RAH T (£045

VT TEL L F ShbREAR . DAD A I 4% 7 €
T TAES, ), il SR A PR W Dikma Cig(2) (35
FE (150 mm x 4.6 mm, 5 wm; FORF: /e A e
AR )o B LT 75 AT PR F] KQ-200VDE #1
R IIETERS (200 W, 45 kHz ); Sartoris 23 7] BT224S
Tis 2K

1.2 iK%

RSS2 B R T 2 e P, VL T R 2
KA 245 2 Bt 245 A ) 7“7 Bk 4 #t ° SR 2045 55 5
TR 1% Citrus aurantium L. T4 A B2 0 SR SR A 475
( Poncirus trifoliate ( L. ) Raf. ) B 15 R iU 525
Al K Al B2 R BT RS B AR e A ) TR
ain, ] CARRLSE 2568 FH & Mt 42 BB, AN () A v 4 59 4
BB, o RE R, AT E A 6, BDAR ), BL'TH-NMR
il "C-NMR | ESI-MS % & 25 4], % 5% ] HPLC 14
T AR — AR AT 98% ). M5 W B
HPLC 2%, /K R BGE0K , FAIFR32 7 A sl
2 HEEHER
2.1 HIR
2.1.1  {REXIREEE ol Bos)E T R EE R
SRR B A BT SRR B H R A0 B
T, S ERAE , B Rl — 100 mL s, i s AE

LRI S



2164 -

M 4 KT 22 & ChinJ Pharm Anal 2017,37(12) ‘jPA

SERBZIE 5T, A S S 1081 pg - mL™ Al
15237 pg - mL™, B8 B2 22.81 wg- mL ™, 548 2 1
5283 pg-mL”, BB 255.5 pg-mL” IR A IR,
HIE
212 MHREERS BURTEH (i 2 S0 ) 4
1 g AEHFRE 100 mL P IEBI A RS % m A i
50 mL, % %€, FR i, KV AR I 1.5 h, e, FEFR
i, P R R i, FR 5T, i 0.45 mm P, B
SRUEV, WA
22 ik apE

& H Dikma C5(2) 8 3% 4 ( 150 mm x 4.6 mm,
5 wm), LEHE (A)-0.1% B R /K (B) M shAd, B
JE %6 B ( 0~10 min, 20%A ; 10~11min, 20%A — 30%A ;
11~25min, 30%A ), 4 1 mL « min™, K&l % 1 283 nm,
FEIR 25 °C, ERE R 10 pl. EIBEILIA 1,
2.3 2 R PRSI BRI

PRIRE it 5 A BRI 2 B o0 1 e G, % H e o
FRFIR N B4 72545 , IO A 0 BT VA VG o, LA B
DR, Fi R OGE S AT . 24 SIN=10 K,
SRR AR T R R AR R RN Y
FR 4351 A 1.38,1.35.1.49, 1.15,1.28 ng; Y4 S/N=3 i},
K BR 435104 0.14,0.10,0.12,0.11, 0.09 ng.
24 ZMRREE

R BRI 21,17 TR IRA X IR A A 10 mL,
B 25 mLaR P I B E A B 2L ), S
Sl B A R B OB R B AR E 1 43

A/mAU 2 A
120 4
80 1 3 5
4° LU A
07 T T T T T T T T
0 2.5 5 7.5 10 12.5 15 17.5 20
A/mAU

2
175
125 A
75
280 j . AJ\3
0 =
75

5
0 25 5 10 125 15 17.5 20 22.5 t/min

22.5 t/min

B

A/mAU

2
400 5
200 1 ﬁ
OJKW /13
0 2.5 5 7.5

10 1205 15 17.5 20 225 t/min
1. Sz FF (narivatin ) 2. 4l 2 5 (naringin ) 3. 8% B2 1§ (hesperidin )
4. i KA (neohesperidin) 5. BUEH ( poncirin )
AT BB i (reference substances ) B. 16 5 R 18 #1572 F£ & (sample

No. 16 of Fructus Aurantii ) C. 24 5 i % 2 75 ££ i ( sample No. 24 of

C

Fructus Ponciri Trifoliatae )

1 BREREMARAERES 5 A EEFR S H HPLC
Fig. 1 HPLC chromatograms of 5 flavonoids in Fructus Aurantii and

Fructus Ponciri Trifoliatae

90.432 0,209.5.9.124 . 211.3,102.2 pg-mL™" #Y
BA XTI, s nl M 2.4.6.8.10. 12, 14,
16 pL, ¥ [ R @R A AT , LUK R A9 & X
(pg) FEEAR SR, AR (Y ) AR, 2 6l A5 HE ih
A AR . eV R0 Oy R AR G R 2L
SR 1,

®1 J[EMENSHEEEE.EPAREREXREY(n=6)

Tab.1 The linear ranges, regression equations and correlation coefficients of the flavonoid components

853 LR
( component ) (linear range )/ g
SRl T (narirutin) 0.864 0~6.912
Ml F ( naringin ) 418.0~3 344
P& 121 (hesperidin ) 18.21~145.6
SHRE B 1 (neohesperidin ) 422.1~3 376
BUBH ( poncirin ) 204.2~1 633

bR <
( regression equation ) '
Y=194.85X+5.87 0.999 5
Y=162.48X+37.28 0.999 1
Y=252.09X+11.97 0.999 6
Y=171.76X+26.22 0.999 7
Y=193.05X-7.12 0.999 1
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Tab.2 Content of five flavonoids in Fructus Ponciri Trifoliatae and Fructus Aurantii from different habitats

it (content ) /%

s L) > 4 =} ay i
( ﬁgl L #mpl”ﬁﬁ ) ( hT i:fts ) SRR Wz # s 1 PR A BUR T
('narirutin ) (naringin)  (hesperidin ) ( neohesperidin ) ( poneirin )
iR 0 1 WIHFYLIT ( Yuanjiang, Hunan ) 0.01 8.85 0.46 3.25 1.84
(Fructus Aurantii ) 2 WIFEGYEIT. ( Yuanjiang, Hunan ) 0.01 103 0.16 3.00 1.73
3 WIFEDEIT. ( Yuanjiang, Hunan ) 0.01 6.65 0.57 2.18 1.59
4 WIRGPLYL ( Yuanjiang, Hunan ) 0.01 9.61 0.61 3.77 1.71
5 WFE 41 ( Huaihua, Hunan ) 0.01 11.9 0.39 3.77 1.40
6 WIT>23% (Lanxi, Zhejiang ) 0.01 8.34 0.10 7.16 1.49
7 WHT 223 (Lanxi, Zhejiang ) 0.01 5.73 0.12 3.03 1.17
8 2% ( Zhongxin, Anhui ) 0.01 9.42 0.47 3.24 1.89
9 PYI ( Sichuan ) 0.01 9.36 0.32 4.12 1.14
10 TRV (Jiangjin, Chongging ) 0.01 1.2 0.27 5.39 1.44
11 HPRELIT ( Cuanjiang, 0.01 7.66 0.23 4.57 1.46
Chongqing )

12 YLV (Jiangxi ) 0.01 8.19 0.28 4.23 1.07
13 VLVG ( Jiangxi ) 0.01 8.79 0.41 3.78 1.90
FREE ARG 14 YLVG ( Jiangxi ) 0.01 10.4 0.40 7.27 1.48
(Fructus Aurantii ) 15 YLPGRERY ( Zhangshu, Jiangxi ) 0.01 12.2 0.30 3.80 1.61
16 YLPGAER] ( Zhangshu, Jiangxi ) 0.01 10.9 0.23 5.14 1.32
17 TTPEHT ( Xingan, Jiangxi ) 0.01 7.49 0.33 3.85 1.03
Mt 18 YIVEHE ( Xinjian, Jiangxi ) 0.02 1.90 0.17 — 2.83
(Fructus Ponciri 19 YLPG 2 ( Xinjian, Jiangxi ) 0.02 261 — — 111
Trifoliatae ) 20 ITPEHEE (Xinjian, Jiangxi ) 0.02 2.78 — — 371
21 YLPEHT#E ( Xinjian, Jiangxi ) 0.02 291 0.40 — 2.80
22 YEPEH#E ( Xinjian, Jiangxi ) 0.02 2.26 0.12 — 3.11
23 YLVE i ( Xinjian, Jiangxi ) 0.02 2.12 — — 2.98
24 @A H I ( Putian, Fujian ) 0.02 7.34 0.17 — 4.14
25 R AEAEF- ( Yanping, Fujian ) 0.02 2.14 — — 3.86
26 FEHARIN ( Fuzhou, Fujian ) 0.02 2.05 — — 3.10

1 (note ): “—" FTRF AL T PR ( “—" means the contents are below the limit of quantification )
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