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AR i AR NRT R RSEH 12 HERELH S
I o Dt - 0% N = M

(W1 4 97 M T 37 A0 B ) G, I 9F M 646000)

WE:- BN ZIRHAEMNRE RTHM T 24 FWF LR O ZHRRMEM L R 44 Agilent Zorbax SB - C g A&
(250 mm X 4. 6 mm,5 um) ,ABHAEH 0. 1% FEAKRE R - TH LRI, A& A 1.0 mL/ min, A0 5% K A 284 nm( F 3R HF #idt
£ 3 EAAE R AR AR B AT B AR AR AR R AR ) 330 nm (R MBS DN TR R F AR E) ARE A 35 °CL T
A0 LR LERRHSAEFRESAEO0. 19~46.61 pg/ mlL.0. 17~43.27 pg/ mL.0.20~51.07 wg/ mL.11. 34 ~756. 01 pg/ mL,
0.41~101. 28 pg/mL.20. 58 ~1028. 79 g/ mL.0. 20~ 50. 49 pg/mL.0. 10~25. 25 wg/mL.0. 10~26. 63 pg/mL.0. 24~ 11. 96 g/ mL.
0.21~52. 64 pg/ mL.0.55~27.51 pg/mL A A 5% @ARLEX 2 B340 RIHRXTF 0. 10 pg/ mL, £ ZPRIHRRT 0. 41 pg/mL;
K E B AN BRI 4 R0 RSD T 2. 0%; T3 A DL % A 92. 90% ~ 114. 33%,RSD 4 0.30% ~ 1. 98%(n=9) 558  Frsk
S 77k AR T 5, TR T R B AR AR 5 AR e At P 12 AP B R R

FEE . SR E R R AR RE FRT; 4N E

Simultaneous Detection of 12 Flavonoid Glycosides in Aurantii Fructus Immaturus and

Aurantii Fructus by HPLC

ZENG Hui,HUANG Yulan,SHUI Pirong,LYU Qian
(Luzhou Market Inspection and Testing Center,Luzhou,Sichuan,China  646000)
Abstract: Objective To establish a high - performance liquid chromatography method for simultaneous detection of 12 flavonoid
glycosides in Aurantii Fructus Immaturus and Aurantii Fructus. Methods The chromatographic column was Agilent Zorbax SB -
C,s column (250 mm X 4.6 mm,5 pm),the mobile phase was 0.1% formic acid aqueous solution — acetonitrile (gradient
elution) , the flow rate was 1.0 mL / min, the detection wavelength was 284 nm (eriocitrin, neoeriocitrin, narirutin, naringin,
hesperidin, neohesperidin, poncirin, naringenin, hesperetin) , 330 nm (meranzin, nobiletin, tangeretin) , the column temperature was
35 C,and the injection volume was 10 pL. Results The linear ranges of the above components were 0.19 — 46.61 pg / mL,
0.17 - 43.27 pg / mL,0.20 - 51.07 pg / mL,11.34 - 756.01 pg / mL,0.41 - 101.28 pg / mL,20.58 —= 1 028.79 pg / mL,
0.20 - 50.49 pg / mL,0.10 - 25.25 pg / mL,0.10 - 26.63 pg / mL,0.24 - 11.96 pg / mL,0.21 - 52.64 pg / mL,
0.55 - 27.51 pg / mL, respectively. The limit of detection (LOD) was not greater than 0.10 wg / mL, and the limit of
quantification (LOQ) was not greater than 0.41 pg / mL. The RSDs of precision, stability and repeatability tests were all lower
than 2.0%. The average recovery rates of above components were in the range of 92.90% to 114.33%, with the RSDs of 0.30%
to 1.98% (n = 9). Conclusion The established method is simple and reliable,which can be used for the simultaneous detection
of 12 flavonoid glycosides in Aurantii Fructus Immaturus and Aurantii Fructus.

Key words: HPLC; Aurantii Fructus Immaturus; Aurantii Fructus;flavonoid glycoside;content determination
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FIARME S IRIE T .
1 UFE5KH
1.1 {4z8

LC - 2030C 3D Plus % &5 2% W AH 2 3% ( B A<
Shimadzu 2 W) ) ; 1260 % = 2508 AR €438 { (22 HE R B
o< hE > HRAR ) ;XS205 %I #4341 K (18
Mettler Toledo 2> &, ¥ & S 0. 01 mg) s MJ — 300 Y8 =
Ve g (o8 e 75 5 & A A E]) ; ULUP - TEZ
AU A AAL (PN 2R B A BR A\ ) o
1.2 iK%

B Rz A X IR (A5 o 110721 - 202220, & &
97.2%) , B Bz 11 X B (4L R 111857 — 201804, 7%
1 99.4%) , )| Bk K 2 (Fik%5 2 112055 - 202102, % &
99. 7%) , ¥0E A Hh B b 24 R T 9 B 5 R AR ) AR
i (R AE YR A BR 2 | L di5 o M25HB179212,
T 99. 2%) 3 & FLUCH X R (4145 PCS - 220714,
o 98.13%) , At & X R AR X B (AL SR
22051001, 7 5t 98. 33%) , 2= 7 Ailt Bz 1 %) il i (k52
PCS - 210309, % 1 98. 60% ) , fll Jz F XF B8 5 (454
PCS - 210913, 7 & 98.89%) , fill ¢ Z % BR /i (4t 5K
PCS — 210224, 7 99. 21%) , # fz 2 %F BB 5 (45 Hy
PCS - 200811, 7% 1 98. 45%) , 16 K PN X B & (k55
PCS - 220718, % 1+ 98. 05%) , 15 21 Z %t IR & (41t5 Ny
PCS - 210123, % 5 98. 78%) , ¥4 [ b 50 BL 4G A
YA R LG R ke, PR B A il /K
A Al oK RS ZE B RE S 27 A RS ZE M RE S 1541, 1
25 DU 1145 B i 2 R B A DN B B BRI AT 24 U 5 5
T RHAT ) TR R S HL Rk 45 728 o ) 4y SR oA S AR 5
ZiPHE B ILER 1(S MRS (Q Wit , DL S27 & Q15 Jy %t
HRZG A 5 v e B v £ s 2 S RS e AR Bt ) o
2 HESER
2.1 @G

{541 : Agilent Zorbax SB — C,g#1:(250 mm X 4. 6 mm),
5 wm) ;W BIAH 0. 1% H R KSR - & L B6 B2 eI
(0 ~ 25 min i 18%B, 25 ~ 65 min A 62%B, 65 ~ 81 min
B 18%B) ; i : 1. 0 mL / min; K% 4 . 284 nm (SEHE
PCH BT ACSE BB SR Al R R B
B R AT ARG A B 2R R R R ) (330 nm (18 2 TR
JNBRE 2 WGELER ) AR 35 °Cs A 10 pl.

2.2 BEHE

TR A X R VS OAR AR R B 12 okt RS (2 2. 1 0
Jiit ) 9. 50, 8. 80, 10. 36, 15. 29, 10. 42, 10. 35, 10. 18,
5.09,5.41,4.88,10.56,5.57 mg, & 10 mL & &I+,
Jorm PR st ] B — % R R o A% B o, ] — 20 mL
ZE R N R RE 2, BDA IR A R I
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Tab.1 Information of medicinal samples

I C F 3 HhE RN P
Sl 20204 FMEIE S22 2022% ALk F
2 20204 FMES S23 20224 LB
83 20205 FMESE S24 20224 TEBAT
84 20215 FMES S25 20224  mEBA
85 202145 FMEIE 826 20224 L

s6 202145 FMEIE 827 20224 R
s7 20214 FMEZ | Q1 20214 FMEIB
S8 20214 FEMEIZ | Q2 202148 FMEIE
9 202148 FEMEIZ | Q3 20204 PFMEIE
SI0 20214  PFMEZ | Q4 202148 FMEIF
SI1 2021 FMEE | Q5 20204 PFMEE
S12 20214 PFMEZ | Q6 22148 FMEIF
S13 20214 FMEFE | Q7 20224  FMEIB
S14 20214 FMEZ | Q8 202245 FMEF
815 20214 FMEZ | Q9 20224  FMEIF
S16 20214  FMEF | Q10 20224  Frass
SI17  20224F  tFEEA | QL1 20224 EEE
SI8 20224  Ama | Q12 20224 rEEe
S19 20224  AMEA | Q13 20224 mELA
S20 20224 MirsE | Q4 20225 L

S21 20224 MTEE | QIS 20224 PHER

P T A TR < IBOCRRU S 25 B A K K 0. 05 ¢ AR 7%
IR RSN AR 0. 1 g(33d 4505 R FRE , B 20 mL %
SR i EGE =R RS (I 600 WA R
50 kHz)Zb 3 30 min, FHH B 45, 28 0. 45 wm fAL D8 5
DRI, IS UG, BVAS AR S R AR 5E 24 M AR S, 4300
AP T (T

ISFJ A e Rt AR = LA A Ay I e Rt AR
2.3 FEEER

ARG S LR B2, 2500 R IR A X B
VW, BEIR AR C T T ), B T B S VS R A5 3E o, 4%
2. V3R s SRR | e SR Gk I 45 SR FS AR AL
PR Bz 0T NI T3 0005 43 B EE SR T 1.5, B4k
O3B RAT MR IR IC T4, REA L a4k R A PRI 1.,

RN RFHEE kG % B 2. 2 301 B — X R
VR WRAE 2, A FL AR RE , i AR 2R 91X R I TR R %
10 WL, #¢ 2. 1IN (8 35% F5 4R EAE I, 0 SR 0 1T AR . DA
I B A3 B MR S (X, g / mL) MR A AR TR (V) Ny
AR BRI LA [T, A5 100 9 05 2 2R L 2.

DN B 5 2 e PR 45 - 43 IDRG %5 d  2. 2 701 T B —
Xof HEG S VS R A LR RE, JR e 20 1 T (i At
FEME , LIS L (S /N) 301,10 1B A% Jo B 9 3 4
FIWEAAIMBR | B 45 5 L3k 2.
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DI DZ
1. 23FRF 2. HAEXFEF 3. ZH5MET 4. MEF S5 BERF 6 HEAF 7. MBF S Ak E 9. BEE

10. #& B A B

ALA, RAEITESER BB,

1. Eriocitrin 2. Neoeriocitrin -~ 3. Narirutin 4. Naringin 5. Hesperidin 6. Neohesperidin 7. Poncirin

1N HEE 12, Fak
Xk |
E1 SREEEER

11. Nobiletin  12. Tangeretin

8. Naringenin 9. Hesperetin

C,Cy BEBER D D, D, PR ER

10. Meranzin

A, A,. Mixed reference solution B,,B,. Test solution |

C,,C,. Test solution Il D,;,D,. Negative reference solution

Fig.1 HPLC chromatograms

R2 HMEXRRENR.EEMRERLER
Tab. 2 Results of the linear relation test,LOD and LOQ investigation

ARG B LA
Ao P - B 2. 2 T Al S i, 0] T

TN S iiﬂi (EWL) (fﬁ) %?ﬁ?fﬂfﬁo,4,8,12,16,24haﬁﬁ 2. LI (038 414
Ek¥ V= 1859651+ 146,385 0.9971  0.19~46.61 004 01 EHME ’ﬂ%m%ﬁﬁoé%%éﬁﬁﬁ B 12T R
HPREREE L I8STLIN+ 04 099967 0.7~421 004 007 BARY RSD, BASCHR IR 1. 10%, 1. 40%, 0. 31% 1. 96%,
ZAMEF V1569820, + 168755 099972 0.20~51.07 0.6 0.20 1.52%,1.43%,0.74%,0. 83%,0. 92%, 1. 01%, 1. 74%,
itk V= 16456.8X,-6 948,44 0.99965 11.34~756.00 0.9 0.2 0.59% (n = 6) , BL7E KK N 1.57%, 0.96%, 0. 24%,
i EBIBALIS0A 0990 04018 005 0.4l 0.26%,0.50%,0. 34%, 1. 17%, 1. 23%, 1. 30%, 1. 38%,
WS F=I86IL3L+590.8  0.99991 20.58~108.79  0.05 0.1 0.34%,1. 69%(n = 6) , FRIHEX S T CE 24 h
hiEs =157 104281328 0.9%972  0.20~50.49 008 015 WA
WEE F,=36669.81,+2006.56  0.9967  0.10~25.25 0.01 0.10 FE MR B FRBR SE AR A 25 M AR S ad
BEE F,=38167.00+2305.20  0.9969  0.10~26.63 0.0 0.03 K60 K BRRE , FE2. 2T F 5 B A it A, 1
BRAE V20785050, - 878,305 0.99955  0.24~119%  0.05  0.07 P2, 1T F (5 S R RE I 5 30 S VA TR L L 25 SR 2 b
IR % Y, =40 12920, +13505.7  0.99965  0.20~52.64 0.03 0.21 BE SR 12 40 06 T8 BB RSD L AR S AR VR K 0. 95%.,
fut V,=39206.70,+122.39  0.9964  0.55~21.51 010 0

1.68%,1.99%,0. 98%,0. 40%,0. 23%,1. 59%, 1. 62%,

F 2 G B 2. 2900 R HR ARG E B 4462, 13T
% S5 A SRR R 6 UK, 0 Sre UG T R 45 SR 25 M A
f 12 Fb R 4 06 T AR B RSD, AR SEAR YN 0. 68%,
0.69%,1.03%,1.22%,1.38%,0. 60%,0. 30%,0. 32%,
0.22%, 0. 16%, 0.29%, 0. 18% (n = 6) , LT H K K
0.68%,0.69%,1.03%,1.22%,1.38%,0. 60%,0. 30%,
0.32%,0.22%,0.16%,0.29%,0.18% (n = 6) , & W]

1.76%, 1. 81%, 1. 40%, 1.25% (n = 6) , #5EK W H
1.04%,0.96%,0. 83%,0. 77%, 1. 27%,0. 70%, 1. 39%,
1.61%,0. 16%, 1. 78%, 1. 58%,0. 78% (n = 6) , 2 W] J7
BEEMERL.

FIPERLS 3 HIBHRSE Ae 2RSS i, 45 61,
KGR PR, 2. 200 F J5 i il £ A3 i W, A6 AN ) 5K
6% N LIS AR, #4522, 1300 F (038 4 R ERE DN 22 L iC
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ST DR TET R 85 L 25 B A 5 v 12 P 0 1T R 2 TR 45 R
B FE AR, RS2 MK U A 100. 20%, 100. 21%, 101. 04%,
100. 20%, 100.20%, 100.20%, 100.21%, 100.22%,
100. 22%, 100. 22%,100. 22%,100. 20%(n = 6) , BL5EHK
KN 99.79%, 100. 13%, 99. 93%, 99. 83%, 100. 01%,
99.70%, 99.64%, 99.89%, 99.83%, 100.12%,
99.38%,99.49%(n = 6) , R L EHIMM R 4T

R Tl S < B R e A AR S AR TS 2 MR
T2 90, A3 BN — i Sk R 4 X B
Fie 2. 200N 5 A AR A, H 2. 1T a5 A
HEREM E 90 5 0 1w AL, I S AR [l i R 2
L33,

=4

#F3 MERKIRELER(%,n=9)

Tab.3 Results of the recovery test (%,n=9)

iy R g, R W
I B X R X RD X R
FSVE 10083 LOL 10296 L18 |AAF 10424 054 10241 0.65
FREREE  ORI8 L3T 0567 L98 | RAE  10LS6 0.47 10105 0.54
LRBEE BS LSS 9339 0.4 |#EE 10045 046 100.63 0.58
Wi 96.52 0.85  99.92 12§ |#EAK 9209 030 9430 0.68
BR¥ 100.19 157 9290 L46 | NEEE 926 037 97.85  0.35
HERE 103.18 0.8 11433 050 |#&EF 10092 04 975 0.3

2.4 HmEENE

B 42 AL 25 bR il A5 18 o, 0 0l 4% 2. 2 0K 5 ik
R A, 1 2. 1 0T @38 A PR E AR E A7
E 3UC, ORI TR, HH R G R i SR LR 4.

HMHERSENESER (ng/g,n=3)

Tab.4 Results of content determination of 12 flavonoid glycosides in medicinal samples (mg/g,n =3)

5 FFRYF HEFFF ZHMLTF REE BRF WELE REEF RRE BRE BAAR NKREE Bak
S1 0.19 5.69 3.83 71.94 11.53 203.53 0.97 0.21 0.30 0.02 0. 60 0.29
S2 0.19 6.19 4.19 98.40 10.36 201.26 .23 0.28 0.24 0.01 0.63 0.29
S3 0.20 6.20 3.89 83.96 10.93  209.17 1.01 0.24  0.31 0.01 0.78 0.34
S4 0.18 9.59 3.05 110.96  8.22  246.43 2.10  0.37  0.33 0.02 0.55 0.19
S5 0.17 2.44 2. 81 83.50 4.36 98.30  2.40 0.21 0.17 0.01 0.27 0.13
S6 0.25 4.49 3.89 133.15 6.98 177.13 2.69 0.47 0.29 0.02 0.52 0.19
S7 0.27 6. 10 3. 14 129.48 6.87 239.75 2.61 0.59 0.42 0.01 0.45 0.15
S8 0.18 2.61 2.83 95.19 3.91 89.37 1.71 0.23 0.13 0.01 0.25 0.22
S9 0.10 2.59 3.01 114.18 4.46 114.14 2.43 0.20 0.10 0.13 0.51 0.23
S10 0.08 2.59 2.94 98.79  4.09 92.70  2.42  0.04 0.04 0.27 0.37 0.16
S11 0.27 5.56 3.55 138.04 7.20 222.42 2.46 0.47 0.35 0.01 0.48 0.18
S12 0.16 8. 86 2.20 109.28 6.82  276.63 2.40  0.49 0.43 0.01 0. 46 0.14
S13 0.31 3.08 3.65 134.76 ~ 5.71 157.22 2.45 0.44 0.29 0. 01 0. 44 0.23
S14 0.23 4.42 3.89 133.99  5.92 143.72  2.41 0.36  0.21 0.02 0. 46 0.21
S15 0.25 2.75 3.63 124.65 4.63 109.78  2.21 0.31 0.18 0.01 0.33 0.15
S16 0.13 7.40 2.29 73.55 8.92 337.42 1.05 0.31 0.71 0.02 0.35 0.36
S17 0.32 10. 00 3.61 50.94 18.00 291.43 0.71 0.26  0.56 0.10 3.13 3.37
S18 0.20 3.17 3.29 102.94  6.91 165.73 1.45 0.49  0.40 0.00 1.18 0.76
S19 0. 30 7.770 3.63 72.09 13.36 202.53 0.64 0.26 0.27 0. 00 1.23 0. 68
S20 0.27 9.00 3.29 56.26 15.28 331.89 0.40 0.26 0.67 0. 00 1.45 0.77
S21 0.20 7.31 3.68 84.79 12.06 269.67 0.96  0.38 0.52 0. 00 0.53 0.50
S22 0.17 3.45 3.76 96.20 8.20 161.97 1.30  0.32 0.20 0. 00 0.47 0. 30
523 0.21 6.30 3.59 80.72 12.26  241.03 1.23  0.38 0.53 0. 00 0.54 0.30
S24 0.16 3.55 3.45 105.29 7.07 162.07 1.71 0.28 0.20 0. 00 0.43 0.25
S25 0.17 1. 84 3.25 98.39 5.29 110.25 .72 0.22  0.11 0.00 0.34 0.21
S26 1. 14 5.79 6. 88 120.68 8.49 131.77 3.55 0.50 0.23 0. 05 0. 85 0.76
S27 1.44 7.76 7.39 102.55 12.72 98.10  3.29 1.34  0.62 0.38 0.85 0.72
Q1 0. 06 1.30 2.00 71.02  2.29 55.12  2.06 0.03 0.04 0.03 0. 31 0.16
Q2 0.05 1.16 1.56 46.86 1.88 39.00 1.31 0.06  0.06 0. 06 0.23 0.12
Q3 0. 04 2.08 2.05 86.30 2.73 74.76  2.75 0.02 0.02 0.25 0.38 0.16
Q4 0.03 1.56 1.96 70.64 2.14 52.46 2.00 0.08 0.07 0.17 0.31 0.15
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Continued Tab.4 Results of content determination of 12 flavonoid glycosides in medicinal samples (mg/g,n =3)

S5 FFRF HAREFEF EHAERG MEF BEAF BT MEE REE BEE BRAR NIMKEKE Bad
Q5 0. 04 1.55 2.03 67.08 2.34 52,36 1.91 0.02 0.03 0.31 0.41 0.19
Q6 0. 30 6. 89 0.41 43.89 1.04  47.55 1.28 0.03 0.03 0.02 0.51 0.17
Q7 0.12 0.93 1.28 37.62  1.59 3438 0.97 0.06 0.04  0.02 0.66  0.44
08 0. 08 0.98 1.25 41.64 1.48  36.54 1.08 0.04 0.04  0.04 0.55 0.41
Q9 0. 09 1.01 1.38 48.97 1.70  43.23  1.59 0.04 0.03 0. 08 0.75 0. 45
Q10 0.12 1.34 1.31 44.98 2.54  65.99 1.46 0.08  0.08 0. 00 0. 63 0.32
Q11 0.10 1.18 1.62 52.52 2.12  52.88 1.8 0.06 0.04  0.04 0.21 0.13
Q12 0.15 1.21 1. 64 51.98 2.06  49.50 1.8 0.08 0.05 0.04 0.26 0.21
Q13 0. 09 0. 87 1.23 40.40 1.72  39.91 1.52  0.05 0.04  0.03 0.19 0.12
Q14 0.31 1.22 4.35 72.97 1.87  31.24 3.31 0.18 0.04  0.12 0.43 0.39
Q15 0.36 1.62 2.40 38.78 1.61  26.52 2,22 0.07 0.04  0.10 0.58 0. 48
3 g T+ E E 25 A3 Ak, 2020257 - 258.

TR, LLER T ARG (5 A, e A e By
BERUR T 1Y Agilent Zorbax SB — C g # ; BPEPE I sl AH S
FLi T W O RG5300 5 W R B R AL &, 45 R O vk
IR R 1 pH BT AE A5 PR D7 vk LB T Ak
Tofs E RN AR T E /D TR B, Dy IR A AR AT
ARG R, 43 H02 A0 A BRAE R TR I
W Fiz 25 AR 21 25 356 B 330 nm AN A 1843 24 16 ] 284 nm
SRR K

X HE A AR AN [R) KL 40 R 52 () AR S AR 24 6 A B,
2 AR B A IR 5 4 (RS0 By AR PRI X, 275 2%
PRI L 45 0 B R A o LER T RS 70 P e L 2T
TR T B AR B R0 R R 4, 25 SR B 2R T g 42
B8 12 P e 17 28 Al A3, BE BT 40 FF B SR RO 791 5 %
LR A 5 [y 4 B =X R B BT[] 15, 30,45, 60 min,
R IR 30 min B, 7k A AE H EAS GRS 42 5 X L
e B R (IR T = =R S T E IR 60 °C) Y
BUSCR R0 i B O R s HLE T & iR 5 o
B B A3 o TR 6 v & 3, B A 50 mIL B AT £
TEHEBUSOR SR IS 24 1) 77 75 e 4 3K 8 8 mT AR
A A3 R I A

FH 264 B i 5 0 5 SR AT UL AR AR S 2 b
A A B T ARG s AR AR FE 2 rh i A
Z 0 153 M A B A T B R B AT SRS S R B
R AR OBl 38 S FMAE T s HLZG AR A
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