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Simultaneous Determination of Seven Constituents in Citrus Changshanhuyou Y. B. Chang by HPLC

HUANG Wenkangl, YUE Chaoz, SONG Jianfeng3, DING Guoqin4, ZHANG Wentingz*, ZHAO Weiliangz*
(1.Zhejiang Chinese Medical University, Hangzhou 310053, China; 2.Zhejiang Institute for Food and Drug Control, Hangzhou
310052, China; 3.Quzhou Institute for Food and Drug Control, Quzhou 324000, China; 4.Hangzhou Hospital of Traditional
Chinese Medicine, Hangzhou 310007, China)

ABSTRACT: OBJECTIVE To establish a method for the simultaneous determination of the contents of narirutin, naringin,
hesperidin, neohesperidin, luteolin, nobiletin and hesperetin of Citrus changshan-huyou Y.B.Chang by HPLC. METHODS
The HPLC method was adopted with Agilent Extend C;g3 column (250 mmx4.6 mm, 5 um). The mobile phase was acetonitrile
and 0.1% methanoic acid with gradient elution. The flow rate was 1 mL-min"". The detection wavelength was 330 nm and
column temperature was 30 C. RESULTS The linear relation of narirutin, naringin, hesperidin, neohesperidin, luteolin,
nobiletin and hesperetin was excellent within the range of 23.30-1164.80 ng, 170.84-8 541.91 ng, 17.22-861.20 ng,
156.17-7 808.64 ng, 3.13-156.48 ng, 0.90-45.23 ng, 0.85-42.27 ng (r=0.999 5, n=6), and the mean recovery was 98.8%,
101.3%, 98.3%, 96.8%, 101.8%, 101.7%, 108.9%. CONCLUSION It is the first time to establish the HPLC method of the
simultaneous determination for the seven contents of Citrus changshan-huyou Y.B.Chang. The method is simple, reliable and
accurate, which provides the reference for the quality control for Citrus changshan-huyou Y.B.Chang.

KEY WORDS: Citrus changshan-huyou Y.B.Chang; HPLC; narirutin; naringin; hesperidin; neohesperidin; luteolin; nobiletin;
hesperetin
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EEIE T, AP 50 E AR 5T i E A A
BRI SE K
1 UFESHH

Agilent 1260 1= 0B AR EL A (35 E Agilent 2
F]); CP225D L1 73 A K1 (1 = 38 2 F ) ; 4020P
B P B U A (FR I JAC A 7).

M ARSI S: 110722-201312; & &i%
94.7% 1) HE R XIS (. 110721-201316;
TR 953%1F) . e R IR (S
111857-201102; 5 &35 99.6% 1) FIA JR # 25 % i
a5 s 111520-200504; AR5 f300 @ FH) 3408 H
FEL 24 i A ) ks S AR s 2 A R 0T R
(5. 1312085 FE>98%). #i B =4 A (L5
1307085 7 5 >98%) Fl 1| i Bz 2 o Bt b (AL 5 -
130108; 2 5>98%)34 ) H 4 v & AV FHE A TR 2
Ao (g, EE Merck A7), HARFA
SINTA, SRS FH KON AEK

LE LR MR 1, LA &
i 25 A IO B AR R AT AT e, YN
ZEBMEY)E LA Citrus changshan-huyou Y. B.
Chang M55, PN 1.

Fz1 MHEEEX
Tab.1 Sample information
B 4K Hei =

S1 TE T R 2 AR AT A B WL
S2 MEARST N T R 2 A B BT B AR
S3 MARST RN T B 2 A BRI A e HegE

S4 MRS N TR 2 A BT U PN
S5 MERA5E N T A 2 A R B T B THE

S6 TE TR 2 A IR AT A B FIRR
S7 MARsT N T 2 A SR BT U e Lt

S8 MARST N T 2 A SRR A e wWILE L
S9 e MNT R RSP WG
S10  MERSE WM A 2 S IR T T IR Wl
S11 fRsE MR R RIS Ok

2 FAEEHR
2.1 PR VAR

HU A SRy 0.3 g RS FRE N 50% FH BEiE
&, HA 20 min, BAEER, I 50%F e R
% 25mL &=fF, B, B0, W EIER, 1.
2.2 X R

HOGE R S i, R RRE, I 50% H 4
HIRE | mL & EFEMEE 46.59 ng, Mk
360.80 ug, &R 3.45 png, FrdE A 312.35 pg,
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KBEZE 626 pg, HEE 1.01 pg, NELKER
1.09 pg MVRA XS ET, BIA .
2.3 ik

i fE: Agilent Extend Cig (4.6 mmX
250 mm, 5 um). JBIAH: ZHE(A)-0.1% R
(B). BEEEVEM: 0~2 min, 10%A; 2~5 min,
10%—18%A; 5~10 min, 18%A; 10~25 min,
18%—20%A ; 25~45 min, 20%—50%A ; 45~70 min,
50%—100%A . Rl 330 nm; FEi: 30 C;
Ji#: 1.0 mL-min .
24 REGuEH MR

53 ARG B R A BRI S L, R
W 10 uL, 4% “2.37 T B AT E, 4
TR R B R IR BFE L A B, B AR B da b
TN =3 000, iR LA 1.

5 A
K 4
113
D e e
0 10 20 30 40 50 60
t/min
2 B
5
1 A
36
Ly &5 6 7
0 10 20 30 40 50 60
t/min

B1 Bk eiEE

A-TREGXT G B-AEM: - E M, M, 3BT, 4-
BT S-RBELER: 6-Fi KR T-NIRKR.

Fig.1 HPLC Chromatograms

A-standards solution; B—sample; 1-narirutin; 2—naringin; 3—hesperidin;
4—neohesperidin; 5—luteolin; 6—nobiletin; 7—hesperetin.

2.5 ks

251 AMEVEEFELS K 227 BUR RS
W BERE 1, 5, 10, 20, 30, 40, 50 pL, %
“2.37 WUF AIGKAFEATIE, DLEEIETA(Y)
SRR EORATENE, FEREIATRE, 4580
* 2,

252 UERKEEE OREEIREL “2.27 TUR A X
FESRVAWE 5 ul, % “2.37 R (i 4k A HERE
6 X, Ak, THE AT RSD.
EEMBT . M BT, BRI, KR
R FEEMIBREER RSD(n=6)31<2.0%, &
B AN R 55 B R AF
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T2 TR AR KR

Tab. 2 Linearity of determination of 7 index componenes

R3 T MR AR KR E SR

Tab. 3 Results of recovery test for 7 index componenes

e N 2k 5 r MG Bl /ng
LEFRMEE  Y=0.315X+0.060  1.000 0 23.30~1 164.80
il Bz ¥=0.337X+0.693  1.000 0 170.84~8 541.94
e Rt Y=0.324X+3.842  0.999 5 17.22~861.20
R et ¥=0.346X+0.839  1.000 0 156.17~7 808.64
RBER ¥=1.787X-1.289  0.999 5 3.13~156.48
R e % ¥=3.997X-0.065 1.000 0 0.90~45.23
T = Y=2.691X+0.769  0.999 5 0.85~42.27

B BURERY JRAEE MNE/ AR/ EkE FHE RSD/
i g mg mg mg %  WE% %

0.1507 1.1029 1.1648 2.260 4 99.4

253 HEMHKE HEWRER S 4EHS
(SD)6 t, 4% “2.17 WK J7 ikl & Rl it s, 1%
“2.37 TUNEIB XTI E T RS E, EF
MEZH . MRE . B B R REBREE.
MR R RS ES N 7318 3,
52.4539, 4.8705, 50.6169, 0.1297, 0.2772,
0.174 7 mg-g~', RSD 4514 1.21%, 0.75%, 1.15%,
0.75%, 2.69%, 0.78%, 0.53%, R HEKEL
PERGF
2.5.4  NFEENCERES R 2 ARE R — fL gtk i
(SH6 47, 3 AFEE IR/ M 18
FEE . B RBER, NRE R, HEER
f R, F “2.17 TR A 7 R A IR
“237 WUN A KA AT I E , oF 5 iR A
RSD, R MWK 3.
255 FGEVESEE  REEWRIEL “2.27 WURNIEE XS
FE A v VRN B A MR B (S D I R A v T, 20 Tl A
0, 6, 9, 16, 20, 25 h #EFE, % “2.37 T K i
ZAFME, e A, THE RSD. ZEF MR .
M BZE . BERCH . TR R REBERLER . IR
KRR IS G AR RSD(n=6) %3 N
1.7%, 1.9%, 2.6%, 1.8%, 1.4%, 1.6%, 1.8%:;
Bk T AL RSD(n=6)2 518 1.70%, 0.50%.,
0.82%, 0.54%, 1.72%, 0.48%, 0.52%, 7 HBHXHE
A VAR A T VRAE 25 h AR E
2.6 SEINE

Sy RIS 11 AR, 4% “217 TR
JiER AR A, % “2.37 TR A Xy
TR EATR, HESE, 4RI 4.
3 g
301 WERKMERE

W IR A Nt BB AU HPLC-DAD #EAT#6,
2t DAD il /i, S5 RAE 330 nm A4 AT S
B A BR AN, #EL 330 nm /B ARSI K
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g 0.1484 1.0860 1.1648 22020 95.8
i 0.1574 1.1519 1.1648 2.2977 98.3 08.8 17
0.1590 1.1636 1.1648 2.3250 99.7
B 0.1539 1.1263 1.1648 23009 100.8
G 0.1563 1.1438 1.1648 22947 98.8
0.1507 79048 69605 14.7987  99.0
1‘[‘] 0.1484 7.7841 7.3203 14.8302 963
i 0.1574 83087 7.5571 16.0176 102.0 1013 3
. 01590 83401 7.5097 16.0873 103.2
M 01539 80726 77559 161130 103.7
0.1563 8.1985 7.5855 16.0595 103.6

0.1507 0.7340 0.8612 1.5600 95.9
I 0.1484 0.7228 08612 1.5498 96.0
0.1574 0.7162 0.8612 1.6133 1042
0.1590 0.7744 0.8612 1.6228 98.5

B 0.1539 07496 08612 1.6064 99.5

0.1563 0.7613 08612 1.5873 95.9

0.1507 7.6280 7.8385 15.1899  96.5
B 01484 75115 74102 146340  96.1
B 01574 79671 7.8584 156032 97.2 96.8 17
B 0.1590 8.0481 6.7031 147380  99.8 ’
# 01539 79879 7.7987 154246 954

0.1563 79114 7.7489 153242  95.7

0.1507 0.0195 0.0156 0.0364 107.5
A 01484 00192 00156 00350 1008
B 01574 0.0204 0.0156 0.0372 1076 1018 49
B0.1590 0.0206 0.0156 0.0360  98.0 ' '
# 0.1539 0.0200 0.0156 0.0358 101.3

0.1563 0.0203 0.0156 0.0352 95.4

0.1507 0.0418 0.0452 0.0862 98.2
N 0.1484 00411 00452 0.0870 1013
Y 0.1574 0.0436 0.0452 0.0910 104.2

101.7 2.2

B 0.1590 0.0441 0.0452 0.0896 100.6
2 01539 00427 0.0452 0.0894 1034
0.1563 0.0433 0.0452 0.0895 102.0
0.1507 0.0263 0.0254 0.0528 104.4
5. 0.1484 0.0259 0.0254 0.0522 115.6
0.1574 0.0275 0.0254 0.0551 108.7
5 0.1590 0.0278 0.0254 0.0551 107.6 108934
0.1539 0.0269 0.0254 0.0541 107.3
0.1563 0.0273 0.0254 0.0551 109.7

R4 WRTT T BT S BN S R(0=2)

Tab. 4 Contents of seven componenes in Citrus changshan-

huyou Y.B.Chang (n=2) mgg’
e - T /¥ - N = - 1111 S
R M i A Y a B BE gE ik B 3%

S1 7314 52454 4871 50.617 0.130 0277 0.175
S2 5239 37.810 3.909 48231 0.177 0.231 0.134
S3 7.804 50900 4.779 49.531 0.209 0.282 0.176
S4 5952 43928 4.052 49.697 0.214 0255 0.139
S5 4.623 26569 3.331 29.722 0.213 0.262 0.131
S6 5.149 40.881 3.437 48.796 0.195 0.292 0.166
S7 6.519 46.612 4.476 53.068 0.215 0219 0.124
S8 7.466 53.739 4953 56.655 0276 0.312 0.170
S9 16.120 43.120 15.365 40.733 0.116 0411 0.314
S10  10.150 48.920 6.381 45850 0.176 0.273  0.175
S11 9.455 72700 6976 67.428 0.342 0338 0.193
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3.2 SR IRE AL

SO A 71 (30% HEE . 50% FHEE . 80% HE
i), $EHCOF AGEA . ) SR R0, 20,
30 min). HUFER(0.1, 0.3, 0.5 g), ZiBHpEfait
VW T AR L 43 B RE WA TR RN AL ol ) % T 92 1) G
B R, O e AR A% O R s B AR SRR
03 g KEHME, B 25mL BT, N 50% M B
&, #A 20 min, BAEZEER, N 50% F 2 %)
BE, A, B, HURIEW, RRAE.
3.3 fmig SRR

SEIGXF Agilent Extend XDB C5(250 mm X
4.6mm, 5 um). Agilent Eclipse Cig(250 mm X
4.6 mm, 5 pm). Kromasil 100-5 C;g(250 mm X
4.6 mm, 5 pum)A1 Diamond C;5(250 mm X 4.6 mm,
5 um)4 MR AT T, 45 RS A HERL R
B 1F 25, 30, 35 CHIRAME FIHAT M,
ANFFER T &AW Re A B W &, A
FHRHR BT (0] o 28 B SR BESLI0 (il 5 B R 4T
(R FH 1 o

SE NN B Al B T RCHT R R R AE AR
SR EEMN R, ERRPEEME TS E
JEFEA 4.623~16.120 mg-g ', Al (& B IEH N
26.569~72.700 mg'g', WHEK TS EBIEE AN
29.722~67.428 mg-g”, HARD GEBIK. AH
KEHBEAR RS FEEFHE . RIFERME.
AL R, ATEE, RN E AT . HET

R E B 255 2018 4E 3 45 35 55 3 )

PEp AR e S % .
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