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Preparation of d-borneol-pB-cyclodextrin inclusion complex and its structure
characterization

CHEN Jian-ping, SU Jian-yu, CHEN Ling, LI Lin
College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640, China

Abstract: Objective

characterization. Method The inclusion complex was prepared by the methods of saturated solution method, ultrasonic method,

To study the best preparation conditions of d-borneol-fB-cyclodextrin inclusion complex and its structure

and grinding method with composite grade as index. To obtain the best preparation conditions of inclusion complex, L9(34)
orthogonal test design was carried out. The structure of inclusion complex was identified by the methods of thin layer
chromatography (TLC), Fourier infrared spectrum (FIIR) and X-ray powder diffractometry (XRD). Results The optimum
preparation conditions were as follows: ratio of d-borneol and B-cyclodextrin was 1:6, ultrasound temperature was 40 °C, ultrasound
time was 60 min. The yield of inclusion complex was over 88.59%, and the inclusion ratio of inclusion complex was over 95.98%
under the optimum conditions. The formation of inclusion complex was proved by TLC, FIIR, and XRD. Conclusion This
technology has good inclusion rate and yield, and the d-borneol-B-cyclodextrin inclusion complex exhibits some new physical
characteristics.
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2.1 AEERBGCENE
2.1.1  (Gi%40F HP-SMSHAME A R BAFE (K
J£30 m, W£0.25 mm, fRJE£50.25 mm); S KA
B FACKIINES s KL 270 °Cs MR R
FHiE, 100 CHEILT min)5, 10 C/minfhiE %170
C, fR¥ES min; HEFE DR 4250 Cs KRGS N
270 °Cs #HANAEA; AN 7.8 mL/min.
2.1.2  AadfEMZ Wl RTRPR A T e o) B
250 mg, #1550 mLiEfit, INGKOEERZ .
I3 IE_FIAYEIK0.51 1.04 1.5, 2.0, 2.5, 3.0, 3.5 mL,
B0 mLEMTF, IEKIEEZE. MALugR
Peid, W1 pLid NASAHERECh,  P0e W RRA
DUJsT B JE A AR bR, IR AR, R4 2
PEREDE 7R Y=1 307 X+10.14, R*=0.999 8, W45
BESeAE0.25~1.75 mg/mL 56 AR L oC R K 4.
2.1.3 KA SR 100 me,
REME, BHERLEY, KEIMATLKLE20
mL, %3%E, $£%5), HAAE30 min, 2 500 r/min
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2,14 REERLALS KRN — AW s
W pL, ESLIERES IR, W A T T i (R T AR, o

HAFHRSD 40.7%.
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T BRSO, HERE, e A R T Ve TR
T HRSD 40.8%.
2.1.6  JNFERICERRE: O ATE e 127.5 mg/g
WAWIRERSHY, 9100 mg, KiEME, 2RlnA
A1 e 10 me,  HlA AR, BERE,
D A T e o 1 Ve T AR, T A 0 R [l R A
102.9%, RSD}1.9%.
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B3R, BURT24 h, BFRE, 80 H U, HIAF A
B ARE A
224 HFEIEAE AN SRRSO RN
B-AAM RS MO AR AW, 45 C AL he B
H VKA A 24 h, FLEdhiE, HFLUbETK L
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Table 1 Comparison of different inclusion methods

BAETE BERY%  BE% A
MR RE 85.01 77.91 82.88
A 91.88 82.82 89.16
JRE AR B 92.24 79.52 88.42

ATLVA Y, 3P & T, WA % 1
VY NN/ IIESEVIRORT R S Ol=a /Y i LN

23 EXEHAELRAEE S &
230 WU SAEE 7E R R R 1
(ISP =2 e S EATSE < R (S o ad ) d) Lk
LR RIL A K, K Lo(3*) IE A8 BT X 44
WSS K 4 S A BEATAR A, B2 3
2, WRIG VAT 2T R WS 4.

* 2 EFEKFE

Table 2 Factors and levels

EHR RIS BARE, HEAEEE ki
S35 B STE A7 D e JSURHRISC R R B R A0 AFLFHE  BROWI/min CROWIH/C
B ERUIARIRGE, MR ARG aamr L4 60 40
A RFRRI AR AT, Wilfigs 2 16 80 60
WA, BRI Tk R R 3 18 100 70
FT3 EXREITER
Table 3 Results of orthogonal design
R A B C 2 E BEEY% % G
1 1 1 1 1 68.76 85.33 73.73
2 1 2 2 2 65.78 83.32 71.04
3 1 3 3 3 65.00 83.12 70.44
4 2 1 2 3 96.72 88.39 94.22
5 2 2 3 1 95.91 88.22 93.60
6 2 3 1 2 93.90 88.90 92.40
7 3 1 3 2 94.61 72.55 87.99
8 3 2 1 3 92.97 70.75 86.30
9 3 3 2 1 90.41 70.32 84.38
K 215.21 255.94 252.43 251.71
K, 280.22 250.94 249.64 251.43
K3 268.67 247.22 252.03 250.96
ky 71.74 85.31 84.14 83.90
k> 93.41 83.65 83.21 83.81
k3 89.56 82.41 84.01 83.65
R 21.67 2.90 0.93 0.25
=4 HESM
Table 4 Analysis of variance
[A 3% i 22 ¥ 77 H ¥77 FiH WK
A 731.198 2 365.599 7 538.124 P<<0.01
B 12.777 2 6.388 131.722 P<<0.01
C 1.514 2 0.757 15.608
TH GRE) 0.097 2 0.048 1.000

Fo05(2,2)=19.00  Fy.01(2,2)=99.00
ATILER L, RS A R
RGN E VRN 2 B, ViR E

MEEEVEN M AR o A R 5
VIR & R LG W A R B R
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Table 5 Results of verification test

(A L5 /% 8%
I 96.76 88.89
2 96.85 90.18
3 95.98 88.59
24 BEYINERE
240 R EGEE KRN BRECA e e i -p-ER

BIRSEL G100 mg, B HEBLE T, MESR B8
10 mL, #AAAFE1S5 min, 2 500 1/ ming.0>10 min,
Wi B3E, AN EER SRR . BRI InTE K &
%10 mL, #8754 # 15 min, 2 500 1/ min&5.>20 min,
i 35w, N TEK SRR . BUA e S i o)
T 10 mg, SNESER 210 mL¥RAR, AE Jxt IR
Wo WLE LR3FAASS ul, 3o T T —EAR G
MM E, DOECHE - OB (81 2) NEIFH, J&
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Fig. 1 TLC chromatogram of d-borneol inclusion
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Fig.2 Fourier IR spectroscopy of d-borneol inclusion complex
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Fig. 3 XRD patterns of d-borneol inclusion complex
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