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[ Abstract | Objective: To optimize the preparation process of inclusion complex of volatile oil from Acori
Tatarinowii Rhizoma and hydroxypropyl-8-cyclodextrin ( HP-3-CD). Method: Taking composite score of inclusion
rate of volatile oil, yield of inclusion complex and the content of a-asarone as index, central composite design-
response surface methodology was adopted to optimize inclusion process with inclusion temperature, reaction time,
ratio of HP-B-CD and volatile-oil as factors. The quality of inclusion complex was evaluated by infrared
spectroscopy (IR) and GC-MS. Result; The best process was as follows, inclusion time was 3. 85 h, inclusion
temperature was 30. 06 C, ratio of HP-B-CD and volatile-oil was 8. 69: 1. Under these conditions, inclusion rate
of volatile oil was 79.74% , yield of inclusion complex was 87.47% , the content of a-asarone in inclusion
complex was 2.266 mg -g . After inclusion, similarities of GC-MS spectra of volatile oil was high. Conclusion ;
The characterization results of IR and GC-MS proved the generation of inclusion complex. Central composite
design-response surface methodology is suitable for optimizing inclusion process of inclusion complex of volatile oil
from Acori Tatarinowii Rhizoma and HP-B-CD.
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QP2010 I AH 0,33 - Jot 335 ¢ FH {X F LC20-AT 7Y
T ORORE 8 15 ( H AR B HE A F) ), DZF-6050 R EL %3
THRAE (i — 1AL RS A PR A A] ), RH basic BI4% iR
UG S 34k 2% (75 IKA 42 4]) , VERTEX 70 #I41 4
AL (FE[E Bruker A H]) o f1 Bl 4 M T 2015 4F
2 A FE Bk b 2Rk i A BRA AL &b [E
rp B B2 Bt v 2 8 U5 O BREECRIT 9T 5L S S R
BHEY) A B T Acorus tatarinowii TR 25 ; o-4H 2F itk
XF HE & (26 B Sigma 22 A b5 S18779V) |, ¥ 14 k-
B-¥EMKE (HP-B-CD, VG 87 AR W b2 BR A #] )
Sl B SR T
2 AEEER
2.1 AEHHAMNGERE FREA B2 150
kg, i 14 f5 57K =¥ 30 min, # 2015 4 R Hh E 24
) 2 2 0 A v LU 2204) 35T 1 £k 3R MR K
I, R K Z8 R ZR AR L R B 8 h, 15 5% G vk AR v IR 4
(25.5 £ 1.5) mL, i1 & ¥ & il &l = (1.70 =
0.1)%,

2.2 @AYREE" A BT R I A
. ff A1 A HP-B-CD /K % , LA 800 r-min ~'$if 5
£ B W) F 0 TG RN ETE R 24 h, inJE K 2 FE YR
% ,40 ClEJE E 25 T4 6 h, 158 (1 (41 & W 4% &
() HP-B-CD & ¥ K .

2.3 WEYTH o EER AR E

2.3.1 i % Kormasil ODS C, 6% (4.6

mm x 250 mm,5 pm) , ¥ shAH B BE-7K (56: 44 ) | i
1.0 mL-min ™", #J03% K 257 nm, #7835 C,
2.3.2 XFREAEH A R BRI ol S T X
HE 38, 0K 2 E B 1374 mg- LR
2.3.3 Ml dl g R RIS Y
B 50 mL HEIRIR RS %A TG K 1 25 mL, % 5E
PROE BT, 8 30 min, 0%, 4R K, 28 0.45 um
AL UE B L, A5
2.3.4 FHERMEERNNE HERRTHRAE
Yy, BB B, A 20 A K 52 IR il 2
6 h, 7 2| B2 A rh 5 il N BRI 45 0 B v A,
B, T
2.4 LAY TR ML GC-MS 4317
2.4.1 KMZRAE A ARSI R THE (B0 1R
HRJE 60 C,LL 3 Comin Y FHR R THE 140 C {3t
1 min; ) 2 °C-min (TR EFTFE 190 C 11
1 min; 1A 40 °C -min "' 4 TR 3 AT} 2 230 C, REF
3 min) AL E IR E 260 C, K 2% 15 250 °C, iF
FETIR BE 230 °C, #0302 w2l 2R, R BRI B
1.0 mL-min " Jfi 3% 4% 14 Sy o 85 05 2 55 o P S
(EI) , L FRE 70 eV, HEIEE m/z 35 ~500,
242 @aYALR BRI E S HEER
2.3.3 WU MY UEWE 1 mL, ¥ 10 mL Hf 0 IE 2 4
EREZNE, RITG .
2.4.3  RABFNE KM ARG W H A K B AR
PRIBUET BN 423 0.1 g, i1 20 mL IE ke 4R 3 3K,
BUEC %e)2 , & 100 mL 5, i iE & be i B 2 %)
g IE
2.5 aTAMM TERPR R -, 5E
A i IE] B G TR EE AT HP-B-CD 5 1 & il 44 kT %
BN A AZ 5 DR R &R (W, , W, = &b
PR B/ R B EWIRRLW,,
W, = T 145 Y Y B it/ (HP-B-CD /Y ik + 45K
A BT [R5 W -4 2 Bk BT & 5 200 B F
“JJ—{H"” (overall desirability, OD) i [K 728 & , i E &
B3 0.4,0.3,0.3, FRICA EHHE LM 1.0 g,
320 iy, R AL S B TH-RN T 46 H HP-B-CD
WA TN R HE LR E 1,

FIH Design-Expert 8. 0. 6. 1 S i3 4:%7 % 1
OD #Ef7Z gt ml A | Wi U8l & = w5,
PAFR H A& ALB,C B Z 02 P 1013 J7 & L 350
LG T A = 3 =048 5 J7 #2430 5] S OD = 0..80 +
0.054A4 +0.038B +0.017C(P =0.364 1,545 P =
0.000 1, R* =0.021 1), 0D =0.94 + 0.0544 +
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Table 1 Central composite test analysis for inclusion process of volatile oil from Acori Tatarinowii Rhizoma and HP-8-CD

o AAME BOARE CHEE  BERNEAY BAMEE o 2 B 43 2 ob
/h /C rere (W) /% (W) /% /mg-g”! /%
1 3 13.18 8:1 53.27 81.81 1.381 71.60
2 4 20 9:1 50.97 81. 69 1.108 67.07
3 3 46.82 8:1 79.05 86. 08 1.497 87.51
4 3 30 6.32:1 50. 85 82.17 1. 960 77.54
5 3 30 8:1 74.55 84.90 2.450 96. 42
6 2 40 9:1 69. 02 86. 24 1.731 85.33
7 3 30 9.68:1 65.73 88. 15 1.896 86.33
8 2 20 9:1 45.68 76.37 0.955 60.72
9 1.32 30 8:1 34.75 71.17 0.790 51.42
10 4 40 9:1 61.71 83.23 2.007 83.97
11 4 20 7:1 63.18 82.94 1. 605 79.72
12 3 30 8:1 72.72 84.83 2.436 95. 30
13 3 30 8: 1 72.76 85.12 2.390 94. 86
14 3 30 8:1 67.34 85.75 2.243 90. 54
15 2 40 7:1 52.76 77.45 1.330 69.24
16 3 30 8: 1 72.06 84. 84 2. 466 95.34
17 4.68 30 8:1 41.67 73.51 1. 444 63.67
18 3 30 8:1 71.72 85. 40 2.385 94.37
19 4 40 7:1 68. 10 80. 53 1.272 77.34
20 2 20 7:1 53.43 70. 90 0.893 62.03
0.038B + 0.017C - 0.0224AB + 0.046AC - Fx2 EEAREFENSF
0.026BC — 0.0504> - 0.13B> = 0.041C* (P < Table 2 Analysis of variance for regression model
0.000 1,243 P =0.543 3, R =0.978 8),0D = 5 5 A R 5s ; F P
0.94 + 0.0474 + 0.036B + 0.026C — 0.0224B + e 033 . 562 <0000
0.046AC - 0.026BC — 0.0504> - 0.13B° - ) 0,03 , 0565 <0.000 1
0.041C* +2.337 x 10 ABC +2.038 x 10 *A’B - B 0.019 ! 48, 81 <0.000 1
0.015 A°C +0.011 AB* (P <0.000 1,2k #1 P = c 4.06 x10 3 1 10.23 0.009 5
0.2453,R* =0.9755), T 2N MM 04 f HE, R AB 3.75 x10 1 9.45 0.011 8
FH ANOVA Z3 B 20 N 1 0 A Il 03 2 4%, 7 22 0 AC 0.017 1 42.39 <0.000 1
W2, BC 5.42 %107 1 13. 68 0.004 1
T 22 5 W &l R R i — I =X A A AR EL A A A 0.036 1 89. 65 <0.000 1
E RN RS & B TR ZEHEELRA B 0.23 1 590. 52 <0.000 1
A R AU 2 U6 1] 09 5 AR A A [ml A c 0.025 1 61.79 <0.000 1
X 388 P RO E 1 0 L 4F . AR $E Design-Expert 8. 0. 6. 1 B2 3.97x107° 10

BRI 25 R T R G T, %% H AR ) S 4k E 4 4035 1.88 x 10 -2 5 0. 90 0.543 3
=Yg g i UL E 1,450 B T E & HP-B-CD i 2% 2.08 x107? 5

A T 2S84 B0 3.85 h, & i A 0.36 19
30.06 °C ,HP-B-CD 5 f1 B3 # & i Fkk 1 8. 69: 1,
AT, 0D WA 97.30% . 2.6 WIURE  HUCAETEELMO0.5 g WEEWAE,
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Fig.1 Contour lines and response surfaces of effects of inclusion time,inclusion temperature and ratio on inclusion process of volatile oil from

Acori Tatarinowii Rhizoma and HP-8-CD

BB T 5 & TG, AT 3 4,455 W, 4
WA 80.25% , 79.06% , 79.91% , W, K X N
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BRI R 2.209,2.356,2. 234 mg-g’l,%%wﬂjtii
M E T LR E 47 .
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2.7.1 IR B RA KBr JE k. 29I A
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A X ¥ W5 W g 9 A8 A HE AT A0 AT, LI 2, 4R R
A7 B 2 AR A I R IGE 7E 1 000 ~ 1 800 em ™Ak,
1M 76 A7 5 3 74 22 il HP-B-CD 41 & 4y v 33k 2 gl 0é
O 200 2 ol ) SR 55 , R LA W B 2B R .
2.7.2 GC-MS f&l B 2.3.3 F12.4.2 T AR,
$ie 2.4 TR 5 AT, UL 3. L b 2 6 3% 4R S
AL T R 47 (2004A JiZ) HE 47 HIALLBE BF 31,
2 B F AU 0. 963, K WAL 4 R J5 19 GC-MS [
T B0 R AR 5, BRI 0 W 4 R IR TE L A
WG BIAR K. HRMAE T -6, B-41F ik,
-2 T S R R T A s LA R
) 3 B AP Y AE AR, T 20 min ZHTHY «-JRHE , R,
BRI RS o I 5l o, L i e A0 1) B 4
AU
3 itig
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Fig.2 IR spectra of volatile oil from Acori Tatarinowii Rhizoma

(A),HP-8-CD (B) and inclusion complex (C)
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A and 5-HT1B expression in the dorsal raphe of exercised
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Fig. 3 Total ion chromatograms of volatile oil from Acori

Tatarinowii Rhizoma before (A) and after (B) inclusion
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