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i E.E 58 3504 €35 % (ultra performance liquid chromatography , UPLC) ) B0l € A% 4% W 7 FF as o (b B F 48
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ATHE(A) - K (B) AiAshA8, ik 0.21 mL/min #4746 B 2650, 438 30 °C, 40 5% & 4 283 nm(0~20 min) .210 nm
(20 min~35min) &R 27,7 ARG EBAZ S B BB HARTHERETER A RIFG LR X £ (:20.9999),
ik B E A AR R, P m A EDE L 102.62 %~109.18 % , A8 5+ 4% 4R £ (relative standard deviation,
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Simultaneous Determination of Seven Components in Citri reticulatae Semen by UPLC
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2. The Affiliated Hospital of Guizhou Medical University , Guiyang 550004, Guizhou, Chinaj;3. Institute of
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Abstract: To establish an ultra performance liquid chromatography (UPLC) method for the simultaneous
determination of seven constituents ( naringenin , hesperetin , naringin , hesperidin, limonin , nomilin, obakunone.)
in Citri reticulatae semen. The separation was performed on a UHPLC Polar-AQ-C s (2.1 nmx100 mm, 1.8 pm)
was used as the stationary phase and the mobile phase consisted of acetonitrile (A) — water (B) with gradient
elution at flow rate of 0.21 mL/min, the detection wavalength at 283 nm(0-20 min) and 210 nm (20 min—
35 min) , and the column temperature at 30 °C. The results showed that the seven components reached baseline
separation all the compounds had a wide linear range and good linearity (r=0.999 9), with good precision ,re—

peatability and stability.The average recoveries were between 102.62 %—-109.18 % and the relative standard de -
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viation (RSD) were all less than 2 %. The contents of seven components in 16 batches of Citri reticulatae semen

were different and the contents of limonin and nomilin were the highest.

Key words: Ciiri reticulatae semen; ultra performance liquid chromatograph; content determination; quality

control ; switching wavelength
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Witz A3 E w2y, REFFHEWG (Citrus
reticulata Blanco) N H AR REASFP ) 1 s AR+, BA
PR CHES ERAEIR, AR SR A
B R R IS G Y, BAT U bR FE
LA Al R BAEZGIRAE T, AR R TR YT
LEFLIRAE FLUIRIGLE S , 2 M R =Y, A
1 HET LA S 51y o i 45 1) 3 B, it /b 25 5
T, TR R E M AN 835 . MR Th 2GR oy R AR
FHARE A, T AR SRS 58 22 13 1 0 o O 4
SRR A, S PR 24 BT T A — B A RO
Beo ARE0 I TR ARG A% 8 = 0RO €35 (ultra per—
formance liquid chromatograph, UPLC) $8 & [ 1L AIF 5T,
B KA T UPLC RIS E AR A% i e 3R R e 3R Al
B R BCH AP 3R RO B = Y Tk
HBTEARER R R AUETT IR AR 2 22

1 #MP5F®
1.1 MRS
L1 ARG )

PR AR S T 5 M TR L) P A, SR SR
B, Yeid 5 FH AR, 28 53 N BE B K 54 25 2= 2t
BRI N EFRHEWIE (Citrus reticulata
Blanco) M HAR B AR AT AP, W 1,

1 BRHERKIE

Table 1 Citri reticulatae semen samples from different production

batches and areas

it FoHl CRAERSE | S JrH RAERTR]
S1 PR E 201801 S9 ML 201801
2 SHMITFE - 201801 S10  iFEAME 201801
S3 B 201801 SI1 JVEsKAE 201801
S4 IR RUEL 201801 S12 PO AHS 201804
S5 WIRIFEIH 201801 SI3 JUARM4S 201804
S6 FHEIK 201801 S14  iFEE T 201804
S7 WIFERREE - 201801 SIS WiTAEIM 201801
S8 LV RE 201801 S16  WiFiAE 201804

iR 2 A R R X R - JE s RS R R
FHIRAT, #5530 11124024, 116A022,516A21,
Ul 141598 %05 8 Bz T B < AL st AL AN B A R
WFFERE, #H'S 130429, 411 >98 9% ; 15 Bz % IR A« v [
B 2 K e F ST B, iL S 110721-201014, 41 7% >
95 % KPR AT BE D < SEI0 R [ ], 4l 3>
98 %; L ((Aikal) - il FE R TN
112 fugs

Agilent 1290 DAD & RCHAR (354X . SB[ 224
R 2 F] s BSA224S Y HL TR FEZ FITRL A
A BRA R UC-10H BUIN#GE 75 i i e s : L2 IHp
Fe AR BRA 7 s TCL-16G R & B O HL: B
LR FW 177 B R 2 AL . KT 4R
Wrrs A BRA
1.2 ik
12.1 o

{3 FE: : Ultimate ® UHPLC Polar—AQ—Cg (2.1 nmx
100 mm, 1.8 wm) ; i AH : LHE-7K (45 : 55, 4KFH L) ;16
BEVERE (0~18 min, 15 %~40 % A ;18 min~20 min,40 %
A;20 min~35 min, 40 %~50 % A) ; it 3 :0.21 mL/min; K
MK 283 nm(0~20 min) ,210 nm (20 min~35 min) ; £
U230 °C; HFFE 0.8 pL.

1.2.2 X B WR il 2%

R B PRI B 7 A8 R A b R R 3R Al
B WORAR AT I S i 10 mL S,
B A 0T e 25 R 20, A5 BT e Wk B2 43531 400,375
112.5.262.5.8 037.5.1 400.1 500 mg/L IR XF HE
a1 8
1.2.3  HERTE i A

HERFRIBUBISIE A A (2 40 HIfi) 0.5 ¢, B H3E
HEIE D, I A 25 mL, B 2E  $57 , FRE it L
AR I #8200 W, J51 32 35 kHz) 40 min, i % % it
20 °C, FHH BRI I T d L 28 0.22 wm TAFLIE S 8
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HR“1.2.27 300 1 YR A 0 HE S VS G o, i L R A
FINEAXT B TR 4% 12,17 0N 63 2503k
FEREIN o AR A3 % HE TV Y 5 48 s 820 1) Jo ik
(X) M BE A bR, WETE FRLCY) S GNAR AR, 20 31 22 il s
HIES
1.2.5 KR

it 28 W ) — TR A X R S VA VR, 422 1.2.1 7 T
TSRS 6 WK, THE AN R T B R M 3R
B TR U OKAR BRI 04 TE AR %) R X A T g
% (relative standard deviation, RSD) ,
12,6 FUEMEIRE

i 28 W ] — (VR = TR, 43 90 T 0.
2.4.8.12.24 h #“1.2.17 50 F S St 0 e AT, 1T
Tl B il R B R AT R KRR B
TR IR RSD fHL.
1.2.7 HEERAE

K B PR IR]—HE R AGAZ 2544 6 1y, #51.2.37 T
i B P AT A A R R, #1217 0T i S5 R
R TR K RS R Ml R R R A
F KRR AR FAR Y RSD A
1.2.8 A DR s

FEEFRIL 6 Iy T & MR 0.1 g, 23
SR B % HE SV WS i, #61.2.37 300 7 vk il 4%
U, #5012, 50 N s SRR AT, TH A
Bt R HCH Al R R AR KRR R AT
P P~ 347 [T W %€ R0 RSD {EL
1.2.9  Ff A 5 50 b 2

BUHE 1R “1.2.37 500 F Jy i il & i s
FE1L2.07 TN G5 SRR 3 A 0 A B R
T R B R AR TR A A 06 T
B, DARNA 5 RS i rh A AR AR o 35

2 ZBR5HW
2.1 LlEtk

bR Sl v NS S IR TR 1.2.1 7T T 2 A
W, 255 7 Fpl i o e A B R o B IR 84T
TCAR BT, Ak WA 1,
22 Pl

DI X (mg/L) Al A AR AR Y AR BRZ:
bR M, A5 K R O M R R A
TR KPR IR A [P 77 8, S5 R 03 2,

5
6
7
2
J'11 I o A
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5 [E]/min
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Fig.1 UPLC chromatograms of mixed reference substances ( A)

and sample(B)
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Table 2 Regression equations with linear range for 7 compounds

% ISz HERE () R (mg/L)
M Y=5.616 0X-3.836 3 0.999 9 12.500~400.0
BT Y=6.706 2X-3.465 6 1.000 0 11.719~375.0
MigE  ¥=5220 1X-0.768 2 0.999 9 0.352~112.50
PR Y=7.8227X-8.0489  0.999 9 0.820~262.50

P& ¥=2.567 8X-35.1190  1.0000  25.117~8 037.50
WA Y=4.123 6X-6.146 0 1.000 0 4.375~1 400.0
WA Y=6.663 6X-6.615 8 1.000 0 4.688~1 500.0

2.3 AEE AL

K BE IR A8 R R Bl B B R Rl R R
KR KPR GHOKAR EATERIE T AR Y RSD 43514
1.74 %.1.89 % .1.87 %.1.28 %191 %.1.65 %.1.55 %,
FWENG 2 B R Ao
24 FEMAL

FRE MRS S R MR AT R R Rl R R
TR E ORI U TETFR Y RSD 43R
1.96 %.1.83 %.1.93 %.1.77 %.1.75 % .1.97 %.1.29 %,
FWIHEA A A WAE 24 h NRUE .
2.5 EEMIAE

TR IR AR R MR A R A R R
FEER FrBET R GHEOKRAR  EATERIE T AR 1Y RSD 43514
1.54 %.1.15 % .1.68 %.1.89 %.1.36 %.1.79 % .1.61 %,
TR E A M R A
2.6 JIEEII A

IR [l ORI 25 S o Al R T A R Al B
R R AR ERR B Y724 Bl
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Ay 9k 102.93 % .108.84 % .109.18 % .106.97 % . 2.7 FESINE

102.62 % .103.98 % .103.19 % ,RSD 43 %1 & 1.96 % .
1.82 %.1.45 % 1.71 %.1.67 %.0.86 % . 1.16 %, 3}

WOER 1 AR 1.2.37 00 R 7 ik il # (s A VA
FEL2.07 TN G A EBERE AT TH R R A A R AR

IEUER L LT RO AR LR 3 ORIIA 2,
x3 WBzHTHESHNESENE
Table 3 Determination of seven components in Citri reticulatae semen
%
B il Be i S il AR FrE R WK EiEl] P8t
S1 0.005 0.018 0.006 0.015 0.527 0.159 0.014 0.743
S2 0.004 0.004 - 0.009 1.121 0.706 0.171 2.016
S3 0.005 0.013 0.001 0.009 1.104 0.424 0.042 1.598
S4 0.003 0.011 0.003 0.004 1.080 0.637 0.044 1.781
S5 0.003 0.075 0.002 0.007 1.084 0.358 0.017 1.546
S6 0.009 0.063 0.001 0.024 1.444 0.476 0.114 2.131
S7 0.004 0.025 0.001 0.009 0.918 0.356 0.140 1.453
S8 0.008 0.022 - 0.029 1.172 0.277 0.479 1.987
S9 0.014 0.082 0.004 0.027 0.614 0.179 0.025 0.945
S10 0.006 0.008 0.002 0.007 0.638 0.195 0.032 0.888
S11 0.005 0.023 0.001 0.011 1.171 0.403 0.115 1.729
S12 0.002 0.033 0.001 - 0.827 0.186 0.037 1.086
S13 0.002 0.016 - - 0.831 0.191 0.035 1.075
S14 0.003 0.019 - - 0.728 0.329 0.072 1.150
S15 0.004 0.008 0.002 0.004 0.647 0.359 0.102 1.125
S16 0.003 0.046 - - 0.350 0.147 0.029 0.574
SEHE 0.005+0.003  0.029+0.024  0.002+0.002  0.010+0.010  0.891+0.294  0.336+0.167  0.092+0.114  1.364+0.482
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Fig.2 Distribution of seven components in Citri reticulatae semen
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