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Optimization for Inclusion Process of Alpinia Officinarum Hance Volatile Oil by Box-Behnken Response
Surface Methodology

WANG Renjie, WANG Kaiyu, GUO Kejia, BU Jing, HUANG Danshao, ZHAO Yu, CHEN Shengjun(Jiangyin
Tianjiang Pharmaceutical Co., Ltd., Jiangyin 214434, China)

ABSTRACT: OBJECTIVE To optimize the preparation process of Alpinia officinarum Hance volatile oil wrapped with
B-cyclodextrin(B-CD) using the colloid mill method. METHODS With yield of inclusion compound and inclusion rate as
evaluation indexes, the single factor test combining Box-Behnken response surface methodology was used to study the effects of
the ratio of B-CD to Alpinia officinarum Hance volatile oil, the ratio of water to f-CD, and inclusion time on the inclusion
process. Inclusion complexes were verified by IR and microscopic image. RESULTS The optimized parameters of inclusion
were as follows: the ratio of B-CD to Alpinia officinarum Hance volatile oil was 10 : 1, the ratio of water to 3-CD was 5 : 1, and
the inclusion time was 45 min. CONCLUSION The inclusion of Alpinia officinarum Hance volatile oil by colloid mill is
reasonable and feasible.

KEYWORDS: Alpinia officinarum Hance volatile oil; B-cyclodextrin; colloid mill; inclusion process; response surface
optimization

= RZENEZRMEYI & B2 Alpinia officinarum
Hance H)T4RARZE, = 4, 1A, B, HAR
BRI HOE IR IR, )R TR
SR LAY TR R G AT AR, T 2014 4R Bl
FUEMITRIEFT R RN “EMWH” %
U5 H SRR, BARE 2 TR E A ER, %
o B2 EE WA RO —, Hoh 18R R
2974 30%~65%1, AT A LR . AR
et . E AR DRSS FRTE I N A
B, i T e R MUK 2 | Bk HE
L e P v O, o R ] A R B- BRI R
(B-cyclodextrin, B-CDYGL&H, W] FRARHE A& 1
PR ETE . BYSRIAARIE . AR, TRl IR

EE&TE: TEHEREHE L8 A b SR8 s H
EZBN: TOA, B, Bit, EEh25 Tel: 15705130109

-2356 -

Chin J Mod Appl Pharm, 2020 October, Vol.37 No.19

A DLSEBRAR 25 AR Ak, AT DL O3 5 H g H]
WHl, W HNEEYH&SIEY, T
KEEWEET, R EE EA AR,
FIHRE . AR, rrESbd =, &4 T
WAL SFE RSB0, R, BT IR 1, 7
AR 20 i A R A Box-Behnken i 7 1T 725,
DG YRR AEE F M e bR, MG T2
() T R R AT 28, Uik s T2,
R ATE A AR S
1 UESHR

QWJ300DI A3 Y] U1 BeAILL I T # Ll
YHIMAE PR s 3 m® ZINREFERE TR D R i
T REARAT]); ISB3-01 AIHL T HFE( i

E-mail: wangrj@tianjiang.com

rh E AN FH 2452 2020 4F 10 H 45 37 555 19



AR A A R ) RO Lab Plus-L 4K R5¢
(FEEZELHH A A]); B11-1 BUE R e H
T ) SRAN A RN T 3 TM-L120 259 i R B35 (i M T
e WA BR A 7)) ; SHZ-DITEIEER K BL25 5 (L
M TR AR THAE AT ; CT-C-1 ALEXIEER
BEFECH N TR T TR & A RA R BieER A
IECPIMEINE TRRARAF); ALPHA #U{HH
AR LT AN (P E A 5 e A |l ); BX43 BIE
FEGE B W (R o R A BR A HD)

R AL S . 121808028, FEHE: 14 [EE
il AR FR VT B R 2600 A BR S W1 B R PRl 25 Ui
Yo, MRV Y R R 22 Alpinia officinarum Hance
TR R R R 2 Rl (VLB AT 20k A5 FRA
A, 5. 19034116); B-CDCZEAELILIT 24 FH 4RI
WAEBRAT, #5: 190505); HATKHIH A4k,
2 FES54ER
2.1 & REERIME

s R % 800 kg, Ve, WHiE. YIA, &
LA 3 m® ZIReEE I, A 10 5L 4lif
K, DIKZESFEMBEARI 3 h, 55 R &
4024 mL, BT 4 CUKFH RN AL, #&H.
2.2 = REERIN B-CD WE Wl

B —E B0 B-CD Falifb /K & Thefef, W
PEPEHEE A 1000 r-min!, HiFE S min, f# B-CD
RS, PRSI AR R 2L, 4
St 5 min J55EHS B RARE (R 7.5 kW, FAk
=2 ym) P TS, BRI EEAREE,
MR CU R, AR DAE TG K £ B TR
WEYRIAGAS LN, 40 °CH LT,
¥yt 80 Hifi, 15 GmACREEY, &H.
WAEYRFRITE AT

AR (Y 0/ AW &

O ) = D T + e LB
2.3 25 HIEIBCR R A 3R 0 I e !

PRI —E R AEYET 500 mL [BJEHEH
Hr, nslifeoKis &, 4 E 258 2015 4R U FRE
W 2204 # A& ik R kO E AL A )
Tl SRS RIS R R 3 mL,  [FA
B, HREE PP 2 [ IR A iR
ARANF

x100%

. o g0y _ FESCH [EICfAAR .
IElElLlﬁz}E(A,)_—ﬁﬁmﬂ&wﬂﬂxlom
CLAPSERRISGH R

HAZ(Y,, %) = x100%

v aliifren | IV ES

R E AN 242 2020 4F 10 A2 37 255 19 1)

24 RRERFELKLEE S
2.4.1 B-CD 5 RZEHERMBLHBIZL  BEK
5 B-CD WELBI A 5 : 1(mL : g), fLARHE N
50 min, B-CD 5 5 R 2 &MY He il (g = mL) g3l
MN4:1,6:1,8:1, 10:1F112:1, 4% “2.27
R HEH Tae &, 1HE Y. BuEEa
Y, <237 TR ENE Yoo

B-CD S R ZHAMMLBIE 4:1~10: 1
iF, RiE B-CD Wl FE, Y, M L¥FAE, H
Yr WIGTRE/N . B-CD 5 R 2245 A Lo 11y
12:1 8, v, Ml Y2 BA TR, Wik, EH
Box-Behnken Hi i [ {5 AL I 56 7 B-CD 515 K 244
RIMAILLE A 8« 1~12 1 1, ZEHRILFE 1,

&1 B-CD 5HREFEL @M~ E
Tab. 1 Study on the ratio of B-CD and Alpinia officinarum
Hance volatile oil

B-CD : & 4 IH/mL

B-CD/g  JK/L Y1/% Yo/%

4:1 100.0 400 2.0 78.79 58.38
6:1 66.7 400 2.0 87.52 67.73
8:1 50.0 400 2.0 88.67 72.89
10 :1 40.0 400 2.0 90.05 88.10
12:1 333 400 2.0 86.66 87.37
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Tab. 2 Study on the ratio of water and 3-CD

K :B-CD #%&ili/mL B-CD/g JK/L Yi/% Yo/%
3:1 66.7 666.7 2.0 86.69 84.05
4:1 50.0 500.0 2.0 88.52 86.08
5:1 40.0 400.0 2.0 89.03 90.60
6:1 333 3333 2.0 86.82 87.49
7:1 28.6 285.7 2.0 84.02 86.97
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Tab. 3 Study on inclusion time

AW E/min - & H/mL  B-CD/g  K/L  Yi/% Yo/%

30 40.0 400 2.0 85.17 73.05
40 40.0 400 2.0 87.48 85.67
50 40.0 400 2.0 88.48 89.14
60 40.0 400 2.0 87.47 80.33
70 40.0 400 2.0 86.27 75.18
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Tab. 4 Design and results of Box-Behnken test

MRAER 4 s gdE, KR Design-Expert
8.0.6.1 HAFXI HAFAT R FIHELG, Y, BRI 7
N Y1=87.71-0.52A+0.56B—0.47C-0.032 AB+
0.34AC-0.45BC—1.44A-1.98B*-0.14C?, R>= 0.943 4;
Yy B IEIEA RN ¥,=90.51-1.14A+ 3.83B-0.57C+
1.41AB+0.67AC+1.14BC-1.41 A>-~11.56B>-4.25C?,
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Tab. 5 Variance analysis of regression equation

1= Y, Y,

s T TR FE PE PR P P
fEA 9 3464 1295 0.0014 830.13 2472  0.0002
A 1 213 7.17 0.0316 1047 280 0.1379
B 1 251 844 00228 11720 31.34  0.000 8
C 1 174 585 00462 257 0.69 04344
AB 1 00042 0.014 09084 790 212 0.1891
AC 1 045 151 02588 1.78 048 0.5118
BC 1 082 276 0.1409 520 139 02764
A? 1 873 2938 00010 843 226 0.1766
B2 1 1647 5540 0.0001 562.89 150.86 <0.000 1
2 1 008 028 06145 7622 2043 0.0027
Bk 2% 7 208 26.12

KE 3 0.61 0.56 0.6704 13.80 1.49 0.3443
iRz 4 147 12.32

% 16 36.73 856.25

g A B C/min Yi/% Y21%
1 4: 1) 12:1(D) 50(0) 8524  82.62
2 5:1000 10 : 1(0) 50(0) 8728  92.83
3 50100 12:1(1) 60(1) 85.08  78.54
4 4:1¢D 10:1(0) 60(1) 86.16  83.79
5 4:1(1) 10 : 1(0) 40(-1) 8726  87.38
6 5:1(0) 8: 1(=1) 60(1) 84.67  70.84
7 5:10) 10 : 1(0) 50(0) 88.66  91.74
8 5:10) 10 : 1(0) 50(0) 87.84  89.84
9 4:1(-1) 8 :1(-1) 50(0) 84.25 75.54
10 5:100  10:1(0) 50(0) 87.11 88.42
11 6:11)  10:1(0) 60(1) 85.67  83.64
12 6:1() 8:1(-1) 50(0) 83.41  69.64
13 5:100) 8:1(-1)  40(-1) 8520  73.13
14 5:10) 10: 1(0) 50(0) 87.66  89.73
15 6:1(1)  10: 1(0) 40(-1)  85.43 84.56
16 5:10) 12:1(1) 40(-1) 8742 76.27
17 6:1(1) 12:1(1) 50(0) 8427 8234
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Fig. 1 Response surface plot of the influence of factors A, B, C on the yield of inclusion compounds
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Fig.2 Response surface plot of the influence of factors A, B and C on the inclusion rate
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