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Determination of two flavonoids in
Tongxian grapefruit leaves by HPLC-DAD
HUANG You-gqiu',ZHAO Xue-li' ,CHEN Xi', YOU Yuan-yuan'” "

(1.Pharmaceutical College ,Chengdu Medical College ,Chengdu 610083, China;
2.Key Laboratory of Structure-specific Small Molecule Drug Research of Sichuan Province , Chengdu 610083, China)

Abstract ;: Objective: To develop a HPLC-DAD method to determine the content of naringin and rhoifolin in Tongxian
grapefruit leaves.Methods ;: HPLC was performed on a Sepax Amethyst C,~H analytical column(250mm x4.60mm,
Sum) with gradient elution using acetonitrile and 0.1% aqueous formic acid as the mobile phase at a flow rate of
1.0omL/min. The detection wavelength was 283nm for naringin,337nm for rhoifolin. The column temperature was
25°C and the injection volume was 20uL. Results: The chromatographic peaks of naringin and rhoifolin could be
separated well in the above cases.The linear ranges for the two flavonoids were 0.0653~0.6526mg/mL and 0.0350~
0.3505mg/mL, respectively. The average recoveries were 98.68% and 98.47% , respectively.Conclusion: The
established method could be used for the quality control of Tongxian grapefruit leaves.Harvest season and leaves
age affect the content of two flavonoids significantly.
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Table 1~ Source of samples
RS FAE A SRAE b ps,

1 2013.10.02 Gl LR SOk (1)
2 2013.10.02 B BB R SR (2)
3 2013.10.02 G BHE TR (1)
4 2013.10.02 T BT AT (2)
5 2013.10.02 R TR (3)
6 2013.10.02 T BB A (1)
7 2013.10.02 LR E BB (2)
8 2013.10.02 HERS S HA(D)
9 2013.10.02 ZERD S LR (2)
10 2013.10.02 B8 WA (1)
11 2013.10.02 GER D S B

12 2013.10.02 DAL R & I

13 2014.02.02 ZHRKASHEAR()
14 2014.02.02 ZIHEKI 2 HAR(2)
15 2014.02.02 GRS AR (1)
16 2014.02.02 YRR S AER(2)
17 2014.02.02 LT E B AR A (2)
18 2014.02.02 B B A (3)
19 2014.02.02 ZHERE S LR (3)
20 2014.02.02 EREG S IR (4)
21 2014.02.02 GHERS S (D)
22 2014.02.02 AR IR (4)
23 2014.02.02 B8 PR B AT (3)

1.2 BT
12,1 XFRE S I RO BC ] ORS 25 PR ORI B8 VPR
PR X JE S &, 49 i B 10mL 25 L, o A EsE
fitp I e 2R 2 B, 3 2, WE A 2 5331 24 1.004 mg/mL
5 1.001 mg/ mL (1% B8 G 459K o

S SRS A R BRI B2 | B 0 B O
3.25mL 5 1.75mL, [A] & SmL 5w, 15 2 W 45
Jill2h 0.6526mg/mL 15 0.3504mg/mL {14 ¥ 45 X 1 it
WA o3 T A RS B K2 I AR G R
W 2.6mL 5 1.4mL, [F] & SmL 25 & v, I H B
P B 2= 2] B, A9 2 ¥k B S Sl 4 0.5221mg/mL 5
0.2803mg/mL ARG X M GIAE IR Bo K02 BUR &
XS MR B 2.5mL, B SmL 2w, B A
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14% —16% ,15~35min K 16% —17% ,35~45min
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Fig.1 HPLC chromatograns of

reference substances and No.l sample
TE - LA B 2 PR 5 a 00 HR A, bR A
24 BMXRERER
il B2 55 A A B DU R A9 [R5 O R AR OG
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Table 2 Regression equations, correlation coefficients

2

-

and linear ranges of 2 flavonoids

] oy AHEIE
fam  EEEE eREC (N
iz A =512.85C+5.1743  0.9999 0.0653~0.6526

PPAEMTE A =824.02C +4.1352

25 FEFERER

R S R WL 3 Rl Y A 0
AL RSD 43 31 Jy 0.31% 5 1.34% , 35 WIS % )i
R4t

0.9999 0.0350~0.3504

Table 3  Results of precision

PR ER il Bz W TR AR T P AR 1 U T AR

1 92.17 107.29

2 92.15 109.14

3 92.19 108.72

4 92.04 108.22

5 92.36 105.97

6 92.82 105.70
RSD(% ) 0.31 1.34

288 20155 507 H

I PRSI R LR 4 Al S BB

1 RSD 4> 5% 0.84% 5 1.70% , 3% B9 & &
R af,
x4 HEMIERLR
Table 4 Results of repeatability
Sy PRAEE B A BPBR A

(g) (%) (%)
1 3.0001 0.237 0.175
2 3.0011 0.237 0.178
3 3.0003 0.240 0.178
4 3.0019 0.240 0.178
5 3.0005 0.242 0.184
6 3.0009 0.241 0.176
S 0.240 0.178
RSD( % ) 0.84 1.70

FEME LY S5 R UL 5o Al B2 5 B g A e
THFR A RSD 7351l 9 1.28% 5 1.90% , 3% W {33 i 7
WAE 36h NARSE o

RS REMIERER
Table 5 Results of stability

HERERTE] (h) Al J2 U TR HPFR A G TR

0 92.17 107.29

15 92.15 109.14

3 92.19 108.72

45 92.04 108.22

6 92.36 105.97
75 92.82 105.70

12 94.24 104.33

36 95.25 103.71

RSD(% ) 1.28 1.90

[ S 5 B L2 6, b 5 BT R 110
SEI4 [] i 2245 9] g 98.68% 5 98.47% , RSD 43 %1 K
2.54% 5 1.48% .

26 HmEENEHER

DIAMRIE H8 23 ASRE i rboil Bz 17 5 BF s
(i G R T
3 Zit5itig

23 A~ W kb T S Rl R S R 1.56% ~
5.63% ,(BFEM B ol 0.66% ~2.65% . H AR BWI
SRAR B I R T B 0 2 I e B R A TR e
TATERAMRE S o A, i X 2 sk 43 9 55 Bl

SN AT AR A I 22 SR T Y R B, HG A
TARIATE A AT B A& B (42 0, 3 W DY Oy R il
WA R I X, SR b AR T S S, e F T P AR
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Table 6 Results of recovery

% FEdhEiE (mg) A (mg) M7= (mg) [P (% ) P4 IR (% ) RSD(% )
3.605 3.606 7.335 103.43
3.598 3.606 7.171 99.06
*Hagzﬁ— 3.604 3.606 7.131 97.80 08.68 554
(naringin) 3.603 3.606 7.137 97.98
3.603 3.606 7.127 97.74
3.602 3.606 7.067 96.10
2.682 2.678 5.290 97.38
2.677 2.678 5.346 99.66
ﬁ{ﬁﬁfﬁ 2.681 2.678 5.374 100.54 08.47 148
(rhoifolin) 2.681 2.678 5.327 98.82
2.680 2.678 5.271 96.73
2.680 2.678 5.296 97.69
2T OREN S EIE S [2 ] Ekambaram G, Rajendran P, Magesh V, et al. Naringenin
Table 7 Results of content determination of various samples reduces tumor size and weight lost in N—methyl— N'—nitro— N—
- iR A WP A nitrosoguanidine—induced gastric carcinogenesis in rats[ J].Nutr
(mg/g) (mg/g) Res,2008,28(2) :106-112.
1 473 2.41 [3]#t4=d, Sk, 203, 4 A 30 40 K 4008 15 A wh 55 38 A
2 278 1.30 RT3 & IFE K5 24 E S ,2011,8(4) :5-12.
3 4.60 235 [4]Jeon SM,Bok SH, Jang MK, et al. Comparison of antioxidant
4 3.47 1.35 effects of naringin and probucol in cholesterol —fed rabbits[J].
5 5.63 1.78 Clin Chim Acta,2002,317(1-2) ;:181-190.
6 244 1.35 [5] Jeon SM, Park YB, Choi MS. Antihypercholesterolemic
7 335 2.65 property of naringin alters plasma and tissue lipids, cholesterol—
8 211 0.66 regulating enzymes, fecal sterol and tissue morphology in rabbits
9 4.97 1.74 [J].Clin Nutr,2004,23(5) :1025-1034.
10 3.15 1.79 (6] x| #rid, B BE, R ot %, 5 b 3 %37 A W 4w e, 3T3- LI
11 5.47 294 ¥ e o e )] P %3725 506 R 25 22,2007, 18
12 3.91 152 (3) :176-179.
13 2.58 1.44 (7] 248, a5, o 5 A 33 2 52 B 2 4B R % 1S L
14 244 1.61 AR BAEAERE RO PBww[J]. ) R ES,2012,33(13):
15 2.89 1.82 1863-1866.
16 1.56 1.06 (8] e S, B T o A B3 2 v S e BOHE R ) R 89 T 48
17 2.16 117 5 ae e M)+ B %05,2012,15(3) :293-295.
18 3.82 225 (9] &%, P AL, ZAHE,F FFRAHFTF MR T EFF
19 248 1.20 FFARA5 60 AR3AE B [ T]. 9 25 25 32 5516 4R ,2012,28(6) :18-20.
20 212 1.09 [10]Rao YK, Lee MJ, Chen K, et al.Insulin— mimetic action of
21 252 1.84 rthoifolin and cosmosiin isolated from Citrus grandis ( L.) Osbeck
27 264 1.84 Leaves: enhanced adiponectin secretion and insulin receptor
23 3.57 1.66 phosphorylation in 3T3 - L1 cells [ ] ] . Evid Based Complement
Alternat Med,2011,2011 :624375.
5 &Lk [1L] A, 35 22 RO, 5 AUAR L0 RAR M) 4L 1 4l 2 K i

AR R KRS R [T]. ] M P ESHKFFR,
2006,23(3) :256-261.

ﬂavano.ne inhibit .metastas1s. .o.f lung cancer cells via down — (2] A% A, 5k, i, 5 it B ARya
regulation of proteinases activities and MAPK pathway [ J].Chem IR B A RUB A B B B[ T ] 20 RO 56 2 B 2 4R, 2009
Biol Interact,2007,167(3) :193-206. 28(2):51-55

[1]Hsiao YC, Kuo WH, Chen PN, et al. Flavanone and 2'- OH
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