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o Fik R UPLC 3% &40, ACQUITY BEH C, 43545 (3. 0 mm x 100 mm, 1.7 wm) , 5 g4 FH BE-0. 1% £ R 7K 7 1 B8 B 1k
Jid, i 0.5 mL-min "' #E3E 30 C 4 K 283,289 nm, INAR A 3, BEREEE 3 pL. 255 A T BRI B 3R 3 5 M E 4y
BRI B EYE T . AR A B A B R Y 2 R Y L 43 ) O 3. 814 ~ 38,143 (1 =0.999 2),3.586 ~35. 857 mg-
L™ (r=0.999 6) ; ke 19 J7 8 [ 3R 95.43% ~97.95% , 4 % 181 Wi % 97.33% ~ 98. 18% ; il j¢ 1 J7 v Mg %R 95.27% ~
99.31% , 4% IR 97. T1% ~99. T3% ; il 2 Z AL PR AN GORL AR v iy T A A3l i 1 B 25 . 858 %7 ik el R
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Determination of Naringin and Naringenin in Rat Liver Microsomes by UPLC
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[ Abstract | Objective: To establish a method for determining the content of naringin and naringenin in rat
liver microsomes by UPLC, and preliminary investigation in vitro metabolism of two ingredients at different times
points. Method: Determination was performed on UPLC chromatographic system, ACQUITY BEH C,; column
(3.0 mm x 100 mm, 1.7 pm) with a mobile phase of methanol-0. 1% acetic acid and gradient elution at a flow
rate of 0.5 mL -min ', detection wavelength was 283, 289 nm, column temperature was 30 °C, with quercetin
as an internal standard, injection volume was 3 pm. Result: Naringin, naringenin and internal standard
quercetin had good separation degree and no endogenous interference. The linear range of naringin and naringenin
were 3. 814-38. 143 (r=0.999 2), 3.586-35.857 mg-L~' (r=0.999 6), respectively. Method recoveries of
naringin ranged from 95.43% to 97.95% and absolute recoveries ranged from 97.33% to 98. 18% . Method
recoveries of naringenin ranged from 95.27% to 99.31% and absolute recoveries ranged from 97.71% to
99.73% . 1 phase metabolism of naringenin in in witro liver microsomes was more significant than naringin.
Conclusion; This method was rapid, sensitive and accurate, it could be used for determination of naringin and
naringenin in rat liver microsomes.
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B, w4 A P-450(CYP 450) 2 5 £ 2
Wi AL S RE T R A R i R T S
i Z R CYP 450 Jiig (1 75 ¥, IR R e 2259 1
AH LA TR 2N e 0 200 1, A LAHE I A 35 i 11 44
SRR R 5Tz o H X Rl B T AR B
F 5T 3 2 4 v A B M O T, 6 A AR S AR T A
RN EEANTIN RV R S TE 1= I NS 8 (V5= iy =1
JH AR AR Hh A e R K 30 s Ok O E
58 AEAS TR B ) 5P AR 50, kAl B T R A
K125 WA B0 1 2 R AE I 58 BB 25 T & v F ik
WAE o
1 #a

ACQUITY UPLC &% (£ Waters A #] ) ,f£3E
SK-1 P s VR A1 4% (VLR & I i HE 36U 8 ),
TGL-16B Bl & X 0L ( BilFL =R UET ),
BP211D %I 1/10 Jj Hg T 73 #r K ( 1% [E Sartorius 2%
H) ), Genpure H 2l K R 58 (FE[E TKA A7)

At Rz Ak BRI 24 A B 9 B, 4l
B 99% , it 5 110722201009 ) , Hili iz 2 X BR 5 ( H
il , 4l 98. 68% ) it Kz X S (LA 2 AR AR Y
BHH A R A A, 4 B 98.13%, it 45 MUST-
12020101 ) , = %2 F 5 2 5 H1 e 46 1R £k ( Tris-HCI ) 22
i (pH 7.4, L2 hE £ YR R A ) i85
RUG B 11 7Y 4k 3 (B-NADPH, 4it 5 WH201109, C,,
H,(N,Na, O, P, 4l i 98% ) , & 1L AL 80 ( KA i
FETAHRAFR) , OB EE Ry 5 4l , K 8 gk,
HAH Y R Al

Sprague-Dawley (SD) & F, M M 4 2, kK &=
(180 £20) g, i) M B2 25 K 2% 5256 3h 9 v o0 £
A& i 5 SCXK ( #) 2008-0020 , 52 3 §if 8l 4 2%
12 h, H KK,

2 HEEER
2.1 f4jE %} Waters ACQUITY UPLC@ BEH C,,
3R (3.0 mm x 100 mm, 1.7 wm) , i zh A1 B B
(A)-0.1% Z R KW (B) #6 BEVEE (0 ~ 3 min,
40% ~70% A ), # il 3 K 283,289 nm, Ji# 0.5
mL-min ", A 30 °C,#ERER 3 pL, LA 1,2,
2.2 WRACH
2.2.1  XFRESIEREUR RS W PR IO KA O RE R R
5.34,5.02 mg, 23 & T 10 mL 538, hn B i
IMBEZE S WG,
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AL 25 FUBORCIR 5 B. 28 FLBOREIR + g + il 22 5
C.BERTM L. R 152, W %53 %
B2 BF{k ¢ s B % HPLC

2.2.2 NWRIEW KB FREME R 1.50 mg BT
50 mL &8 T, 0 2 NE B R OF R R E 20 L TIR AT,
.
2.2.3 Tris-HCl Z b K % # B Tris-HC1 % np
WO B, 8 100 mL &, A T g nkiR-80, A AR B
KB EZIRE I pH 7.4 B4 0.1 mol- L™ () 2%
R o
2.2.4 FAERGEWR  KZHE NADPH 0. 025 g,
FH Tris-HC1 28 ph g 7.5 mL 35 f% 56 4, A1 715 4.0
mmol- L ™" ) NADPH F 25 2 G 1% W, % B 5 fe
[ v
2.3 AEWRESLALBE SR S B ULVE B T A
FFIHOREAAR , BCA 35 0 5 Oz 1 2 11 Bl e
R BRI 0K A4 2 WG i, ) Tris-HCL 22 vl 0 B
JIAKT &SP 45 W NADPH %, {5 )E 1L 0. 7 mL 1y



AR IR, 45 UPLC I 5 HTSORE A4 v il B ATl Bz 3 5

TR A FR (2R T 1. 146 g-L 7' NADPH /R
W 1 mmoL-L™") % 37 CYRyIRME, BFH — Bt
[E )5, A 0.7 mL & N FRIY S MG 20k O . B
WA HE 1 min, T 1 75 romin "' 8.0 10 min, B |-
TH 3 L BRI E

2.4 FREmZmdl g BUR RO AR 6 17, 535
JTA 10,20,40,60,80,100 L X HE 54 I 45, #6 2. 3
TR J7 AR SRR DLRE 5T v B R R AR B 06
(TR AR AR N AT A (RS WA TN = S T W= Ry
Yy =0.414 7X +0.771 9(r =0.999 2), Y, .\ =
0.924 6X —0.021 4(r=0.999 6) , £k P35 F K K K
3.814 ~38.143,3.586 ~35.857 mg-L ™',

2.5 MEHEE BUF RO AR, BEHAR s

3 AR B RS IR A R, 7 2.3 TR U595 Ak B
JRibRE . R HNEZME S W ELME S d, 4
Al B2 HE) S H RS % Y RSD 15 <3.91% Al ¢
R <3.79% , KWL ARG H L R4 o

2.6 FRETEA%E EEUE. P 3 AR R
Xt RV, 15 2.3 TR T AL H, TR AT,
SroAE 0,2,4,6,8,12 h BERE ST, 45 R Ak B A % i
B RSD ¥ <3.91% , Ml iz B <3.33% , R A5
WEURAE SR NS 12 h RRE T R

2.7 DAL PO ORI B, BT AR P
3 AR R RE R R, 230 A 10,60, 100 pL X
N U2 38 08, TH 5 T7 05 DR 48 X [l e 5, 45 2R L
1,

x1 FRAEEPHEFIHERERERRE (v 25,n=5)

54 VR S E J5 i I 3 RSD 3%t [ % RSD
/mg-L~! /mg-L~! /% /% /% /%
Tl Jz 3.81 3.736 +0. 13 97.95 £3.52 3.59 98.18 +1.48 1.51
22.89 21.84 £0.26 95.43 +1.14 1.19 97.33 +0. 69 0.71
38. 14 36.90 1. 48 96.75 3. 87 4.00 97.36 +1.04 1.07
Tl Fz 2 3.59 3.79 £0. 04 99.31 0. 99 1.00 97.71 £1.23 1.26
21.51 22.17 £0.26 96.86 +1. 14 1.18 99. 48 +0. 96 0.97
35.85 36.34 +1.01 95.27 +2.66 2.79 99.73 +0.77 0.77
2.8 §E A RDX A B T R R 2R AR A A Y 5 e 3 iFig

e 7] B R I 24 0,025 - L7V A B BRVA W, T
37 C &% W% , 78 A [) B[] o5 HRORE (b Bz 7 7% W TR
% 0,20,40,60,80 min; fll iz KA K IEME 0,20,40,
60,80,100,120 min) ,Hll A 0.7 mL & 4 MR 0 2%
2k J Wi, B E R WK iR E 1 min, F10 000 -
min " B0 10 min, B E R 3 L SRR, 45 50 I
+ 2, KIAEO ~80 min, Aill Kz 1 1Y il A2 Sz N7 it 6 4
TV22 2 WA B 17 A 25 1A GOk A4 rb £l o % 27
1% ;76 0 ~ 120 min, il f2 R W02 S B MG &R, 3R
A il iz 25 7 SOk 4 v 52 2R PR T B

xR2 AEAWERHEOAMEEMHEZESEMNE (v 25,n=5)

il B fill e %
t/min
Zxs/mg-L7" RSD/% % +s/mg-L°" RSD/%
0 20.41 £0. 569 2.79 19. 05 +0. 037 0.19
20 20.37 +0. 898 4. 41 17.92 +0. 677 3.78
40 20. 13 +0. 683 3.39 17. 84 +0. 024 0.13
60 19.55 £0. 334 1.71 17.51 +0. 449 2.56
80 19.33 +0. 532 2.75 16.90 £0.214 1.27
100 - - 15.93 +0.778 4.88
120 - - 14.98 +0.216 1.44

B 3k £ LA W BE-/K B & G -7K Sl T 3l AR, B
TEARXEFR WL T8, 5% SR AR W . M1EHE 0. 1%
LRI, R EIE R A4f iR 3] 1 2Kk . FERiE N
PRP T, B 5 TR T M R Ly 4 R
PRI o0, 8 R P T RIS B A f B st [) 5 e O
BRI [R)AH T, BE LN BB 23 B, (0 04 ) B 2% L IR OR
B 5 HER 5 1 4% Wy €0 1% WA RO AT B (Al B 3R g 0
RETE 4247 B9, 5 55 4 i 3= 635 D AR 1L, £ B B ) 3%
s Mk e 3R W I ] U O Ko g 5 BE Y LR A,
I, 35 22 LA R 2= N Fr o

JHTORL A A B U5 90525 2 A9 90 245 W AR M AR i Y
L R S R R NG R s A S S U
Gy RACAE R A I OB RE 2R T UE 7 X
R g T R0 20 Ko B AR gy TR
JE o Sl PR TTE L GO RG22, oy BRCR
A, BN CIE DR A, B0 J5 R, AR AL
X B AR T T
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FHFR, LAIL AN
2. A ARG AR AN

154007 ;
361000)

B B - ] 4 JE 55 H P 40 oK A i B AR AA, B g LR T R K R N 25 AR B o TR R T - R s o A g T

SRR 2 W NS Tk 2 T e 16 111 114 J2 55 1t SF- 499 K 25 49 IR I3 4% 448 ( mPEG2000-DSPE-NMD-NLC) , 38 3 3% 5t 88 0 8208 25, Il o
FifR B 2GR Zeta B, BEARANB 25K ME . SR HPLC I 5 A 5] I 18] K BRI ¢ mb 8 5 i S o 4 vk 3, DL J2 s i
- SN X IR 35 mPEG2000-DSPE-NMD-NLC 76 K AN 253l 12 280, 8 R %1% 1 mPEG,,,-DSPE-NMD-NLC J&
BEBEIY , KANH L), R B kA2 2 85 nm, Zeta B A7 ( - 12.77 £0.15) mV , 4 B F R 25 25 5t 43 51 K (97. 66 £0.45) % ,
(1.46 £0.05)% ;76 0 ~6 h Zif B2 20.03% ,24 h W Jy 43.06% ; 25 4% 5 J1 2= S8 N 1, =21.65 h,MRT =21.09 h,CL =
557.30 mL-h " -kg ' ,AUC,,, =6 411.96 pg-h>+L ™' % it :mPEG,q,,-DSPE-NMD-NLC [ % 4% 43 4 #5411k 14 51 28 B 50 R W
S, VR PR A B ) BH I A K, Sl 30 B T B I R T AR i S %
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