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Study on B-—cyclodextrin Inclusion Technology for Coix Oil

LI Weihong, WANG Ximing, ZHAO Hongge(Shanxi Institute of Medicine and Life Science Taiyuan 030006 Shanxi,
China)

Abstract: Objective Coix oil is a kind of unsaturated fatty acid, easy to oxidative deterioration. In this study,
B —cyclodextrin (  =CD) inclusion technology was used for the preparation of Coix oil, and inclusion ratio was also
investigated. Methods With a saturated aqueous solution, we prepared the compound of Coix oil and 3 —CD .Uniform
design table U, (7°) was used to initially identify the inclusion conditions. By orthogonal experiment Lo(3*) we got the
optimal conditions for inclusion. By using differential scanning calorimetry, X-ray diffraction method, infrared
spectrophotometry, and scanning electron microscopy, the inclusion compound was verified. Meanwhile, the inclusion
ratio was measured. Results The optimal inclusion condition was as follows: feed ratio being 1: 8, the ratio of 3 —CD
to water being 1 : 10, inclusion temperature at 65 C, and inclusion time being 18h. The inclusion compound of Coix
oil with B —cyclodextrin at molar ratio of 1 : 1 had the inclusion constant of 248.5 L +mol™. Conclusion Under the
optimized condition, inclusion compound of Coix oil and 3 —CD is stable, and is conducive to make solid preparation.
Inclusion constant
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Table 1 Uniform design experiment

R Alg:g) B/C C/min WEF 1%
1 1(4:1) 2(35) 3(60) 152
2 2(5:1) 4(45) 6(105) 19.3
3 3(6:1) 6(55) 2(45) 23.5
4 47:1) 1(30) 5(90) 18.7
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6 6(9:1) 5(50) 4(75) 30.2
7 7(10: 1) 7(60) 7(120) 37.3

5. MEARZE =7, WEEKF «=0.05, KIH
Fr=58.45, I A 18 F (0.05, 3, 3)=9277, Fi>F
(0.05, 3, 3), HHEFEABEWEE L.

T ARO[ B BTk (R O [0 05 ~F- 7 R e HE
51)

U(1)=121, U(1)/U=357 %

U(2)=47.1, U(2)/U=13.9 %

U(3)=0.335, U(3)/U=9.89x 10? %

55 3 JrRRIX (3) X [l H i s mikdse N, X kAT
A -

K 56 F(3)=0.1734, Ifi 516 F (0.05, 1, 3)
=10.13, F(3)<F(0.05, 1, 3), WHEHARE, F
ZHIR

501 WHIBRAN BRI, B e R

FIERE: y=b(0)+ b(1)X(1)+h(2)X(2)

FIHZEE b(i): b(0)=—6.70 b(1)=245

h(2)=0.307

MU FE B MRS . FEARR B n=7, WEM
K «=0.05, K (H Fi=110.4, & F{H F(0.05,
2, 4)=6.944, F1>F(0.05, 2, 4), FEIHFTFEEE.

25 7 FEIGURT 1 U1 B9 B ik (422 fhd [0 U1~ /0 8 HE
1)

U(1)=126, U(1)/U=37.1 %

U(2)=49.4, U(2)/U=14.6 %

5502 5 AR X (2) 6 1 A9 DTk ), X
AT E VAR

KrgofH F (2)=32.19, IH¥1E F (0.05, 1, 4)
=7.709, F (2)>F(0.05, 1, 4), WHFHEE,
213 UEFAMHME Wk 2 k3, WIEHAR
TR AR, 8 L(3HIERCIIn R, LIE B
5 B-CD bfl(A), BAERE(B)., AHREC).
B -CD H/KMLBI(D)AEERHNER,; WG R N HLHR
FRXT S Im AL G SR T . B RIS
TR T-E50), LA I ] A9 28 X 0 558 19 5% i) A
K, FiEARHEENR 6, 12, 18 h,

2.2 VAL T o A A5 B B K FREL 40g 35100
{73, & 500 mL &=, MR OHgi g - ks

*x2 BEHERKEE
Table 2 Factors level

K BoRHH(A)  AERE(B)A  BAETRE(C)/C K K(D)

AR S B X Bs E 17 70 A o y=b(0)+b
(DX (1)+b(2)X(2)+b(3)X(3), [A1H J5 2 . & YA

1 1:6 6 65 1:8
2 1:8 12 50 1:10
3 1:10 18 35 1:12




+626- Traditional Chinese Drug Research & Clinical Pharmacology, 2014 September, Vol. 25 No. 5

®3 IEXZHR L(3Y)
Table 3 Orthogonal test Lo(3*)
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1 1 1 1 1 75.2
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5 2 2 3 1 77.35
6 2 3 1 2 84.6
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8 3 2 2 3 81.6
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Figure 1 Solubility curve of coix oil beta cyclodextrin system

244 HEYYEEEEER

2441 ZREAERTE WWE 2. REEEAR L, &
B lg; B —CD 7E T=180 CHI T=311 CLA %
AN, A LR K W A RN Rl o) b, BRI
BV I 4> BIHE T=141.1 CHI T=311.3 CH}
PN, DR T B — PRMDR AO I RE LA
AR A YNERE L, SN
o CIREE ) AR AR CRASOR ) b & 2B T 484k, a5
YIe .

2.4.42 X- BHfirht: WA 3. M4 PDFManit2004
WA EAR FER 28, A5 A EURERA BIR & W0 i SE AT
WEARAL, MAA YA AR AE, 2 B-CD fify
G Y0 AT SR B X, B —CD FE & 1 ] B d=
8.17148 [ d=7.06436 177 504 i ik B Lb A & W i A



PHHE L GRGEE 201459 A% 25 5% 5H <627

3.5~ 2r 0.6 081
3- L 0.5 -
2.5 Lo | 0.6
9- L 0.4 0.4
1.5- 0.3 0.2
1= 0.5
0.5 0.2 0
0 ot i 0.2
-0.5- ! 0.4
-1 -0.5 L L L L L ) 0 L L L L s ) 0.6 C ‘
0 100 200 300 400 500 600 100 200 300 400 500 600 50 100 150 200 250 300 350 C 0 100 200 300 400 500 600
a1t -0.1+°
T/C
A. B-CD B. IR GY C.Ee D. F&Y
El 2 DSC HZE
Figure 2 DSC curve
600 1300
1200
1100
300 1000
400 g%
~ n’ | 700
300 600
i l * 500
\ 2000, | \ ‘ 400
:J ) ‘ vttt Wil WW i 100y) ) m “ i M o ; i
5 10 20 30 40 50 60 70 80 05 10 20 30 40 50 60 70 80 s 10 2 30 4 50 6 70 80
A BEY B. YHLREAY C. B-CD
B3 X-St&iTHE
Figure 3 X — ray diffraction graph
457 451
401 407 4]
35 351 40
| 357
30+ 30
30
25 257
7 251
< <201 <
201 s 20
15 15
107
104 10
5-
5
54 04 0
4000 3500 3000 2500 2000 1500 1000 4000 3500 3000 2500 2000 1500 1000 4000 3500 3000 2500 2000 1500 1000
Wave number/ cm™
A PIEIRA B. B-CD C. g5 w
B4 I5htiLE
Figure 4 Infrared spectrogram
S5F e 5 BE B R B8, B-CD 7E d=13.45518 & d=

'm%%ﬁm%%ﬁgﬁ%%ﬁ,%%@%%aw&

— R R IA

2.4.43 I4ME WE 4. [W g-CD M, h

WIAE 1630em™ Ab e KL W Wi B2 W] e e AIG, JF BT A e T

1739cm™ 4b H BRFR FERRAE S0, IFIH AR TFIR G E5 mEanE

Yt A RIE TR Figure 5 Electron microscope scanning figure

2444 BEEME WK 5. HECK 5000 f5 6 3 F

BESL A LB T LA . A SRR TR D

KANGERARFT B-CD MPBIRAY, WEY M5

FEAR BN EE iR, RBULE B -CD M ELR &4
, MHAEG S YRR A Y IRMT g-CD, H

EIXF',T\Q/EEW%:‘F B —CD MR I, kg RnTiE

MHEE oA B -CD B T &89,

3 i
B SRR A IR A, BTAS
T4, HhERKT 3 %nA =g Himis . —
S A R .
M H MR . B MR R H IR R . I H R



+628- Traditional Chinese Drug Research & Clinical Pharmacology, 2014 September, Vol. 25 No. 5

FRERER — IR H R SE 7 Py, a5 Hh = ls B —CD X & M S LA Rrilt— 2 R .
2890 %LL B, ¥ r-E N 8701, JJE AR VA i 1

AR E T M EE L (ER)EER 1 1, it S 30k

B AT, FEEITS M = EEER (1] M7, PRZGAIMESAM]. dunt: BlgmmEt, 1977: 54-55.
AR B-CD A, EIETE I B -CD Ay [2] 226, B - WIRG s SO AR TR ). A AR B 2%,

e e S e 1995, 13(6) : 323.
B_CDﬁ%%%iﬁﬂm:%gaﬁﬁﬂm%% o 3] Shh, XUBIR, ok, % HyAIE R ES B P R
5395371 (Uniform Design ) & 78 185675 il P 56 PP EELE A4, 2005, 25(3): 278-281.
/mﬁVﬁﬂﬁ BRI R, AEH i, e, wos. SRR AROIER OGS b
HTZHERZAKFBRE N R G AL SE AR H I TE SLE, 2000, 17(3): 247,

ﬂ zliﬁﬂ:ﬁ%l“:ﬂ)_/l\tf"tm\ , Tﬂi%ﬂ@ & 7]"{4_‘5'%%” E/Jr [5] Fernandes CM, Vieira MT, Veiga F. Physicochemical charactcteriza—

ﬁ—F % j_ @ AT U3k # T‘]J Jﬁ% ﬁ?ﬁl FH _EE o }f‘\‘ 5/\ % L tion.and in vitro dissolution behavior f)f nicardipine—cyclodexirins in—
4 fijji@AI E](J /f% ffl‘F Q]"J’/J\T ; g/)\“ I%] j( clusion compounds[J]. Eur J Pharm Sci, 2002, 15(1): 79.
(3 S LAHREERTE, S [RRms, [6] EIE, M, %mm Hﬁﬁ&mi%/W%@ A
ﬁ%%Tﬁﬁ%Eﬂ‘lﬁjy éﬁ%ﬂT;‘;%ﬁ*ﬁ%o i BN . 2y , 2004, 28(1):
g oI L X- SHRATINE L 204K nwﬁwfwa%m%%emmewmuhmmﬁm4
FE LI SR OIE , 25 R B0 SRR A S RS, 2005, 30019): 1436,

Fasr, HAYIER T — R e, (HRA e [8] =K, #ikfik, TRk, 45 U IMARMIL AR 4.

LA ERE . TR RDL R F iR e g R0
(%%, ARomid)

SRR REEIR AR BRI E F R AETNHAR
AR RA T 255 KRR, L1 W 276000

WE: BN H &5 TARR IR AP AR, Lot st im s, Fik RN LR F R Amits

IR IR ARG FG %A, AL AR A F R &P A B, SRS (BiE R, F5E . RIMB O BRI B 4k
7)) RATER, BR LA (Gelrite) Fo 2 F K41 2 F 49 (CMC-Na) e8] 4 0.6 % : 0.3 %08t ] & % e 5 R 48
Ui AT &ad AR AR R ) B AR IROR LA, AR E R E N e, BABIFOEB, R BHREIEG
B AR K, BRI GE N BHIGR, I R0 ARIZIR R B AL I LA RO AL, AR AR A B e 2 R

KEIF: BRI AR R AG AN RETYE; RERN

FESES: R284.1 XEFRERRD: A XEHS: 1003-9783(2014)05-0628-04

doi: 10.3969/j.issn.1003-9783.2014.05.027

Preparation and Quality Evaluation of Ion-sensitive Xiongdan Ophthalmic In—situ Gel

WANG Jiancheng( Linyi Institute of Food and Drug Control, Linyi 276000 Shandong , China)

Abstract: Objective To preparae ion—sensitive Xiongdan ophthalmic in-situ gel, and to evaluate its quality.
Methods Using single factor experiment method, we optimized gel matrix and the preparation of the in—situ gel, and
evaluated the quality of the in—situ gel by measuring the osmotic pressure, viscosity, in-vitro release, and eye

retention capacity. Results When the ratio of Gelrite and sodium methoxycellulose (CMC-Na) was 0.6 % : 0.3 %,
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