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Naringenin—3—Cyclodextrin Inclusion Complexes

WANG Zhangjie', LI Jinging', HU Rongfeng™’
(1. School of Pharmaceutical Sciences, Anhui Xinhua College, Hefei 230088, China;2. School of Pharmacy,
Anhui University of Traditional Chinese Medicine, Hefei 230031, China;3. Key Laboratory of Research and
Development of Chinese Medicine in Anhui Province , Hefei 230038, China )

Abstract: The central composite design and response surface methodology were applied to optimize
the preparation technology of naringenin-B -cyclodextrin inclusion complexes. The inclusion ratio
and the yield of inclusion complexes were studied as independent variables, using several dependent
variables such as stirring, the mass ratio of NAR- -CD, inclusion time, and inclusion temperature.
The results were fitted by linear equations and second-order polynomial equation based on the
central composite design and response surface method. The optimal inclusion process was predicted
according to formulation and further verified by experiments. The cumulative dissolution rates of the
NAR-B -CD inclusion complexes and the NAR were comparatively studied. The optimal condition
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for the preparation of NAR-B -CD inclusion complexes was achieved with a ratio of 5:1 (B -CD:

NAR), inclusion time of 1.412 h,and inclusion temperature at 48.11 °C ,where the bias for the

prediction value and theoretical value of the inclusion ratio and the yield of inclusion complexes were
1.43% and 1.99% , while the cumulative dissolution rate of NAR and NAR-B -CD inclusion

complexes were 37.15% and 83.24%, respectively.

Keywords: Naringenin, 3 -cyclodextrin,inclusion ratio,yield of the inclusion complexes,central

composite design, response surface

fll B2 3% (naringenin , NAR ) J& —F — S 2 ff 281
G, HAUE bR B bUE S 2 O A
Prid R0 NAR K P RIS M 28 25 | 1 iR A:
PRI R A 8 10 IR o R0 A I R 1 0 A2 30 T
R . H RS 0l 2ok H IE 2 e s 3 411k
L HEAT A | AR 926 B 11 AH X 1] 5, 52 58 Uk 8K
BN o [ = Y e g e VAT R AP A S A B
K i F 0 4R Ge v 2 M 7 BT — IR SE R 13
R AL 7 i, 38 2 £ [l )3 Fn — 300 5 0L 3 A A
TZES8 W MEE R R SR T -0 ke 1k
NAR-B-CD AWl & 1.2, %% T NAR Fl
NAR-B-CD & Wi B 3%

1wtk

1.1 #E5iEH
NAR 5B 25 (41t '5 HK20131222, Ji & 40 %%
98% , B VG X BHAE W T & A3 PR W 7= i ) s NAR X Jif
i (1645 110722-201018 , 1 [ 24 i A= il & s o
FER ) s B-IRRIRE (LR AR W R A R E
fir ) 3 &P S AR Y o A Hr i
1.2 &8
DF-101S A% fig 42 P18 5 PR 07 4 HE 4%
T 8 T AR A BR A ) 77 i s SHZ-DI- 11 A7 B4
KA A WL B SR s A 77 i ; UV=-2550
AW WA O AL . AR R EE A A
Autoscience AS3120 #8 75 PG UEAL . BT BHL
#HA BRA F 7= i s BT125D HL T 43 K F- . 38 2 R 3
BR AL (A0 A BR A 77 al . DZF1.0 AL 25 )%
F . iR IEALER A 7 b CP2115D LR
Satorius 2 F 7= o
1.3 Fix
1.3.1 NAR-B-CD & & % &4 4l %

PRIUE B

CD ¥ Tk m# f il i B—CD 1R FH K W, 4%
o FREU—@ & NAR JFURZG, inAGE & AR B 43 5K
70% LW TR B 1wk i B—CD HR A1 K i
W, B 0 0 AR P — B O VKA A
24 h, B g, FHJCK CBEL IR VR R IRV, T8 19
48 % @ [E R ) 5 NAR-B-CD 4449,

132 xR &bk &k ey #l & BUE 105 CT R E
fH 5 A NAR X HE A 20 mg, KE % FRE , B 100 mL %
SR, IR FL B 70% & BERE i, $E A il VA R, T
IARFR 8L 70% 15 5 20 B RS %5 5 0 5 mL ¥ 50
mL R AR 2 5L 70% £ B B = 20 RS
20 mg/L Xf B .

133 #R&EkeH & B NAR-B-CD U &

T B, VAR50 70% &7 et T i — o8 S5 2 VR
P 3t VTR

1.3.4 Eshtemlik Kkediars K% B HUNAR XF I8
SR GE B, AE 200~600 nm P K B P 2R AT 4
KA, PEIBCR RWG AR NAR & 5=l i
PR ARSI g K

135 M4 LI NAR-B-CD U & ¥ & F
(Y)) FMaEwEE (Y, Wi, Y=a5%h
NAR (% i & /8% A NAR B9 i &, V=T &9 0
[ hE/ (B-CD Y BiH+NAR (i)

1.3.6 2 S&it—zp @ m Ty @i Al
SRR XML A R G WA RA R 3 A
E N HAS . B-CD 5 NAR MR TR IL (X)) .
A BF A (X)) AR (X)), 743 B kA7 5 R 2 5
¥ T AE 3 A AR K38 B4R 9 X 1:1~6:
1;X,:0.5~5 h;X5:40~80 °C, FR¥ R it P, 4
MHEFERE S DKFE, Al -a.-1.0.1.a Fx,
ARLE T a=1.682, & HEIFHEZEAKFEIILE 1,05
LHE R G5 R W2 2,

LHSEHRAZIL 2016 FE B EE 4




WANG Zhangjie,et al: Application of the Central Composite Design and

RESEARCH ARTICLE

Response Surface Methodology to the Preparation
Optimization of Naringenin —B —Cyclodextrin
Inclusion Complexes

1 ERRITRARKER

Table 1 Independent variables and levels
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Table 2 Experiment design and results

AR | AR | %
) | ) | )

-1.00 -1.00 74.68 51.04
-1.00 -1.00 76.41 57.35
1.00 -1.00 82.04 60.42
1.00 -1.00 89.42 65.29

-1.00 1.00 77.54 57.85
-1.00 1.00 83.15 61.54

1.00 1.00 88.39 62.57
1.00 1.00 93.24 63.52
0.00 0.00 69.26 51.47
0.00 0.00 94.76 62.48

-1.682 0.00 74.18 53.24
1.682 0.00 95.93 69.97

0.00 -1.682  84.63 58.71
0.00 1.682 92.25 66.08
0.00 0.00 95.73 70.17
0.00 0.00 94.73 68.47
0.00 0.00 95.15 68.92
0.00 0.00 96.29 69.72
0.00 0.00 96.02 69.19
0.00 0.00 94.67 67.28
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Fig. 1 Response surface plot (3D) of the bias for the inclusion ratio andinclusion complexes yield
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Fig. 2 In vitro release curve of NAR and NAR-f3-CD
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