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Optimization of B-Cyclodextrin Inclusion Process of Volatile Oil from Moslae Herba by Multi-objective
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310000, China)

[ Abstract | Objective; To investigate feasibility of multi-objective genetic algorithm ( MOGA ) for
optimizing B-cyclodextrin (B-CD) inclusion process of volatile oil from Moslae Herba, thus allowing for subsequent
assessment. Method: Taking ratio of 8-CD to valatile oil, inclusion temperature and stirring time as factors, with
oil content and yield of inclusion compound of volatile oil from Moslae Herba as indexes, B-CD inclusion process of
volatile oil was optimized by SGAIAB beta 5008, a plug-in toolbox of Matlab 2009a software, optimization of
genetic algorithm entailed statistical analysis by SPSS 19. 0 software, whose result was compared with orthogonal
test. Result: Optimum inclusion process was: ratio of 8-CD to volatile oil 8:1, inclusion temperature at 59 C,
inclusion time of 2.8 hours. Following application of MOGA, yield and oil content of inclusion complex were
84.18% and 79.97% , respectively. Conclusion: For multiple targets to be optimized simultaneously, MOGA
provides a more reasonable approach for optimizing condition of 8-CD inclusion process of volatile oil from Moslae
Herba compared with Pareto non-inferior solution and can provide some theoretical basis for preparation of Chinese
patent medicines containing Moslae Herba.
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Table 1 Orthogonal test analysis of inclusion process of volatile oil

from Moslae Herba

Y, i

X, B-CD- X, u& X, 0éH . Y, &
4
ERIIES

No.  #Xih WA I il G e
JeemL"! /% /h - /% /%

1 4:1 30 1 1 25.12 72.34
2 4:1 45 2 2 30. 04 73.43
3 4:1 60 3 3 39.97 34.15
4 6:1 30 2 3 53.00 69. 84
5 6:1 45 3 1 70. 05 75.56
6 6:1 60 1 2 24.13 33.62
7 8:1 30 3 2 64. 30 69. 88
8 8:1 45 1 3 55.25 80. 34
9 8:1 60 2 1 79.99 83.37

2.567X,X,, tuEWHEHFE «, =0.10,a, =0.15,F =
10.933,R =0.781,Y, =59.238 +0. 048X, X, W
HEAY, Fr@SAA X, X, M HEAER A Y,
PR JE X, A1 X, RS HAEA .

2.2 HHRBERREREREE SHUEE
YR A WA S H bR R 8, R S H AR st g
AN R B ARG S5, VIR R RE 40, 5 05 58 U
0.8, 55 S ER 0. 05, ) Kk 0% 100, 43 5
HEAT 10 WRBEMLAE R . F B MG Y &R 4
BB R G A WA 1 fk 2,3,

#2 RAREREEARRNBEEEZMBRASEY

Table 2
randomly searched by SOGA

Inclusion conditions of volatile oil from Moslae Herba

X, B-CD- X, fudy Y, fud || X, 8CD- X, fulyr Y, fud
& P 8] Rl ES & 5 L/EEES

/g-mL ! /h /% /gml! /% /%
7. 695 2.984 77.296 7.750 59.795  80.350
7.984 2.961 78. 422 7.757 59.663  80.882

7.828 3. 000 78.424 7.953 59.678  81.233
7.977 2.992 79.235 7.953 58.872  81.168
7.796 2.961 77.389 7.977 59.963  81.425
7.984 2.976 78.828 7.953 59.956  81.456
7.843 2.914 76.354 7.969 59.524  81.352
7.969 2.984 78.188 7.961 59.004  81.285

8. 000 2.992 79. 104 7.937 59.744  81.310

7.843 2.968

Hi 1A 1,20 ARG Y, W doR /b CF 3508
N EE 29 RS GE AE 79. 010% 1 K F-, 48 &R 3k 2 £ E R
Ao WA 2,3 AA, YR R X H b ek B B 8 T
PEEARGF HEE B R o 4 ST BRI R SKAF Al Y,
KAt 79.24% , B B-CD-#5 % M (8: 1) , €143 I [1]

78. 086 7.875 59.795  81.174
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Table 3 Average level of inclusion conditions of volatile oil from Moslae Herba
LEYEME % 5 WEH/ %
H AR bR 95% W 5 [X. ] EgE| ZEAE b 95% W 5 X i
X x$ x xS
TR R TR R
A S X, 7.89 +0.10 7.817 7.967 FATSES X, 791 +£0.09 7.847 7.970
X5 2.97 £0.02 2.956 2.991 X, 59.60 £0.37 59.332 59.867
W AR Y, 78.13 £0.90 77.491 78.774 ARARLERzD Y, 81.16 +0.33 80.928 81.398
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Fig.1 Adaptability curves of two indexes of inclusion process for i
volatile oil from Moslae Herba in past dynasties % — AP EMmE
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Maximum fitness ( A) and mean fitness curves ( B)
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Table 4 Random search for yield and oil content of inclusion

complex of volatile oil from Moslae Herba

X, B-CD-
T es Nes v as vas
No. Eyali . _ ‘ )
COWEC R/ /% piER/%
/g-mL"~
1 7. 866 48.740 2.929 77. 643 79. 199
2 7.961 59.011 2.812 77.501 81.787
3 7.977 56.103 2.741 76. 169 80.718
4 7.687 54.791 2. 890 77.071 79. 454
5 7.930 54.879 2.788 76. 796 80. 126
6 7.969 49.407 2.757 76. 434 78. 136
7 7.656 57.304 2.890 76. 839 80.295
8 7.914 52.982 2. 898 78.256 80.216
9 7.742 57.018 2.961 77.615 80. 661
10 7.914 49.341 2.969 77.981 80. 349

RS BEEAHESYSHE . EAVEEBMIERNTEHKE
Table 5 Average level of Random search for yield and oil content

of inclusion complex of volatile oil from Moslae Herba

95% w] {5 X [#]

WH R R
TR L
MmEE X, 7.86 0. 12 7.775 7.948
X, 53.96 +3. 69 51.319 56.596
X, 2.86 +0. 08 2.804 2.923
PN R IR Y, 77.23 0. 68 76. 746 77.715
Y, 80. 09 +0. 99 79.389 80. 799

F2NH,10 RBEHLIE REEFAY Y, BF KA
78.13% ,95% W] {5 X [a] B KG FE B 1w 5 Y, 0P 9 K7
81.16% ,95% AI A5 IX. [H] ARG B2 IR 85 v, 1 W g I 49
RN H b oR B A 8 SRR A . RS AT, A
10 Ff 7 R BRI R0, Y, Y, BOAE R, A
S RN ,MOGA (48 K45 R HLAH . MOGA 14 % |
() H A bR EE 3 /N T B H AR 09 oA 5 H FR(E, B
H AR AL B4 B AR 47 97 R Ab B, S 0T g 4R 15 45
T HARE K. MOGA £ H it 14 5k ir 14
TR Y, R BT R H bR B A TE ) 98.85%
Y, ik B T H bR AL FIL R 98, 68% . WK N
D=9
2.4 IEIAE  HZ2 H bR e Bk E 0 R b
BARMFEE AT 3 WIS, 5 Y, MY, 7
B4 3 79.97% , 84.18% , RSD 4> % 7 0.8% ,
1.4% % TIESS R B0 b fe i 45 0%, U6 £ A br st 1%
LIRS SR AR
3 it

55 B2 A VF o A H, MOGA AN e iR T
RN A 35 025 37 AL 2 50T 5 300 45 R AN 1 i
B A U B FA 8 0T R AR SR A R RN Pareto i
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