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Preparation of Hydroxypropyl-8-cyclodextrin Inclusion Complex of Volatile

Oil in Artemisiae Annuae Herba and Analysis of Its Antiviral Activity

LU Zhao-guang, WAN Qin, MENG Jin, WU Yun, WANG Zhen-zhong, XIAO Wei"
(Key Laboratory for New Technique Research of Traditional Chinese Medicine Extraction and Purification ,
State Key Laboratory of Pharmaceutical Process New-teach for Chinese Medicine, Jiangsu Kanion
Pharmaceutical Co. Lid. , Lianyungang 222001, China)

[ Abstract ] Objective; To prepare and characterize the inclusion complex of volatile oil in Artemisiae
Annuae Herba and hydroxypropyl-8-cyclodextrin ( HP-3-CD ), and investigate in vitro antiviral activity of this
inclusion complex. Method: HP-B-CD inclusion complex of volatile oil in Artemisiae Annuae Herba were prepared
by saturated aqueous solution method, hand grinding method and single phase solution method. Some analytical
methods were applied for characterization of the inclusion complex. The inhibitory effects of volatile oil in
Artemisiae Annuae Herba and its HP-8-CD inclusion complex on respiratory syncytial virus ( RSV) and cossac
virus type A16 (CA16) were investigated by in vitro cell culture method. Result; Single phase solution method
was the best inclusion method, and its best inclusion ratio was 80. 62% when ratio of HP-B-CD and volatile oil was
8:1, concentration of ethanol was 100% , inclusion temperature was 25 “C and inclusion time was 2 h. A series

of evident characteristics suggested the formation of this inclusion complex. The median effective concentration

[KFEH] 20171106(007)

[(E£WmB] BEZR“EIHZ00H " EHE 8 K %5 (20132X09402203)

[%E— 1’E%] Rili JE 6, AL BIF ST G, I o 257 25 K b 24 1 500 BT 4 R AT 5T, Tel :0518-81152326 , E-mail : luzg83@ 126. com
[EEEE] W DR U TR, DA v 253 25 M F 58 55 JF & , Tel :0518-81152337 , E-mail : kanionlunwen@ 163. com

<11 -



5524 555 18 4 FELEATFZERE Vol.24,No. 18
2018 49 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2018

(EC,,) of volatile oil in Artemisiae Annuae Herba and its HP-B-CD inclusion complex to RSV were 3.12,
0.28 mg-L ™" respectively; and EC,, were 9. 14, 0.59 mg-L ™" against CA16, respectively. Conclusion:; The
preparation process of HP-B-CD inclusion complex of volatile oil in Artemisiae Annuae Herba by single phase
solution method is stable and feasible, and it can significantly increase inclusion rate of volatile oil in Artemisiae
Annuae Herba. Antiviral activity on RSV and CA16 of the inclusion complex is stronger than before inclusion.

[ Key words | Artemisiae Annuae Herba; volatile oil; hydroxypropyl-B8-cyclodextrin; inclusion complex;

respiratory syncytial virus; cossac virus type Al6; single phase solution method
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Table 1 Orthogonal test analysis of inclusion process of volatile oil

in Artemisiae Annuae Herba

A B Cc D

No. HPB-CD 5% ZBIE ARE AR o
WHRR I % /T /h /%
1 6:1 90 25 1 61.2
2 6:1 95 35 2 62.7
3 6:1 100 45 4 64.5
4 8:1 90 35 4 69.4
5 8:1 95 45 1 67.6
6 8:1 100 25 2 80.0
7 10:1 90 45 2 65.1
8 10:1 95 25 4 72. 1
9 10:1 100 35 1 78.5
x2 GEENHAESN
Table 2 Variance analysis of inclusion ratio
T7 E AR SS MS F P
A 173. 88 86. 94 302. 11 <0.01
B 134.95 67.47 234.47 <0.01
C 49. 56 24.78 86. 11 <0.05
D(iR%) 0.58 0.29 1. 00
HeFy5(2,2) =19,F; ,(2,2) =99,
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HP-g-CD, 7 i % A& i -5 HP-B-CD ¥ #LIR & ¥y LA
o35 #5 A i HP-g-CD 45 Wi 2, 70 50 I Jik 2
BE7 R IF 2 45 2 10 mL, F 200 ~ 400 nm Il & 4 F
il IR PR L UL AT 1 25 2R % B HP-B-CD AN A7 Ak
SRS AN, TR A S ) R S Y SRS
W P B8 ARARL, T 045 4 5 3k 3 B 58 A WO 1 1]
A, £ 304 nm Kb 5 SN CHE 3 , £ 328 nm
Ak F) 5 H SRR 55, Ul R R R i 2 2 L
AT HP-B-CD 73 TN I TR E M E S Y.
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Fig.1 UV spectrum of volatile oil in Artemisiae Annuae Herba

(A) ,physical mixture(B) ,inclusion complex( C) and HP-3-CD (D)
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7E1616,1 953,2 068 cm ' #bA WE i b6 | {HL 19 & B %
WOFA5E 2 AH IR, WAL G 9 5 HP-B-CD 2 AR iy
W5, WEY ST K TR R S A G
Wy rp i ) — SRR AE IR 0 & A T I ek,
669,784,845 ,915,1 381,1 6841 745,2 872,2 937,
2976 cm " ih i I AT A Y 2k L T R R E A
HiE AT HP-B-CD 4y F N, T4 #IE & i 3
PRELAMIR W A8 5 5 HP-B-CD A £1 AW WCRR Ak AR B,
ELET A1 W A6 J36 v A7 A 1 22 R 5 I T Wi 1 BH
PR B W00 21 A1 [ 3 2 pl W g i 1) HP-B-CD 41
A 1 5 R S 553 1 4 R T £ 4 IR in R AR o
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WA T2 BE A b, i K v e, Bk A Bk e B
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SR HP-B-CD Jy [B fa bk =k LA 5] i bR 28 46 1) i A
LAY BRI R, G HTEHIES K ET
BRM A, RPALEYIE .

2.4.4 WEEFEL(TLC) R RN & BEW AR
MRS 15 B HP-B-CD, K F A i Bk e i e & 4,
AT R PR VS B, NS B A T R R 20 min,
UERL 2R, N TG K 2 B A, o A R R
2 ~ 4 WUE RGP 4R U & i, U & i R &
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W, 105 ChnAAZBE 2 V5 0 mT UL, WLIEL 4, FES 3 A

<13 -



224 B 18 1
2018 49 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No. 18
Sep. ,2018

4000 3500 3000 250020001500 1000 500

v/cm™

B2 G&6%(A),WEEAY(B),HP--CD(C)MEEELH
(D) B9 LI 5h TR i
Fig.2 IR spectrum of inclusion complex( A) , physical mixture(B) ,

HP-B3-CD(C) and volatile oil in Artemisiae Annuae Herba (D)

A 7 B
B3 HPB-CD(A)MBEELZMEEYW(B)( x400)
Fig. 3  Micrographs of HP-8-CD ( A) and inclusion complex of

volatile oil in Artemisiae Annuae Herba(B) ( x400)

BE s, R A RO RS S 2 RIS 4 TC
B, RN O WA s FE M 1 RS 5 BB
o — 35 LA ME (RS AH R 09 BE A5, R BH 4% & 9 242 HP-
B-CD 45 J5 H F o AR Kk AR W B A2 4k
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Fig.4 Thin-layer chromatogram of each sample
2.5 QG YPITIE S KR (RSV) 25
2.5.1 QHEYX Hep2 A dE LK Hep-2 40
.14 -

ML 42 %0 T 96 FLAH ARG et b b S SR IE& . A
AN [ e B2 B4 A0 & ) % 2 il B ) T2 35 AR 2 T
(=R 5 ] RPMI-1640 55 7% W ¥ 2 i L0 ) 70 B 15
) AW A LA R, iR 4 d R
CellTiter-Glo 12X 71 5 46 I £5 28 4 ff 1) 3% 1 , TH 348 &
LA W KR B A5 bR 2 A S A R R v
(CCy) 43k 12.42,15.27, >50 mg-L~ ",
2.5.2 @AEYX RSV W52 5% Hep-2 4i il 2
T 96 L 40 M 1% 75 A b, 75 4 A B B )2 ) () B
TN [l e B 25 9% S RSV g #9478 Al B2 45 4K
29 FRAE 25 %) B S 0 25 5 24 W A A B L R
20 xS BE, B e 2 04 FL R e 6 IR R L 8
32 4 d J5 %] CellTiter-Glo izt 71 £ 46 W 4 25 40 Ag 1)
TR, TR AT A BRI T 5 MR 2 Y 2 A
RO (EC,, ) 43 %1k 3.12,0.28,2.19 mg-L ™", i%
BRFE B (ST) 435k 3. 98 ,54. 54, >22. 83,
2.6 WEYPRE*A M AL6 BI(CAL6) S5
2.6.1 LA YN Vero 4 il & PE 52 % Jy ¥ A
2.5.1 30, i 41 e A Vero 40 i, #% B % & DMEM
R L BRI BHPE 259, I 25 45 5% 36 h 515
PR M AW K m MK CCy, 4 5 R 25.96,
22.23,0.191 mg-L™ ',
2.6.2 AN CAL6 ByIHISEE  JriklA 2.5.2
I, A P40 M0k Vero 40 i, fir F 9% 78 i CA16 5 75
W, By DMEM 35 5% 58, Sh B I BHPE 254, Jn
253557 36 h R IR L G K ERRINE EC,
43514 9. 14,0.59,0.008 mg-L ™", SI 435k 2. 84,
37.68,25.140,
3 itig
HEHERMETBENEEARN T Z —, HA
fif I R RO PR PR R S 2 BAE A A
(9 6 A B2 FH A (0, (ELEL A 9 T L A W R
6 A REIAR R RSB AR AR
PR MBS i v M AN R AR SR, HATTE# &
WAL & Y % ot B R 2 kR B-CD A kRS,
{0 B-CD K PEBe 22, I BA — R BRES .
HP-3-CD J& B-CD &b 2= &1 J5 W SR K PERT A= 9,
IR PR, 78 $ 2 ME T 25 W) /K T vk 380 259 1
AR R A T B A R AR
JH HP-B-CD X 9 & 4 K il #4743 5 WF 90, il 2 A [
WA TEMRE, &KW L EEA] DL F i fig HP-B-CD
FTT R T8 BB W, ORI O T R R
AHV W, 5545 G0 00 10 R0 K S R (B 5 A LG, Ut
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PR Ry 38 1 5 s 45 i 5 HP-B-CD 43 (14 4 i
BLA . SR IE 2SR X Bk O BER B B B
T AL A B A5 HEAT AL, 15 B A A IR A
M R AE T2 S %0G R UV, IR, TLC F i 1
W) A5 RAE T BOIE B A8 90 © 8 180 3l 2 14 APk
BEE MR 56 K& LT S #5 & T 42 HP-B-CD & J5 , 7]
5 1R HohT RSV 1 CAL6 935 1, HIA Y7 % 4
SR, AT R A I B R T & B R FE R R S

A5 R B AH U Rk ) & 459 3 HP-B-CD {3
B, W P TR R A B SRR R TR
A F T ERBH 3R L S AR R L S 4 24
il 700 2% e B i o) 3R A A%, HL D20 PR S A T
Mr A AE 7= B AR K B R G S . AR AR B SR AL W B
ZEET T & M HP-B-CD 4 & ¥4t RSV Al CA16
(TG T Ok LA B IO VE A 1 T il — 2B IR AT SR,
W RN & 15 &l HP-B-CD .49 M T 4% 75
1R 988 341 5510 4 9F %
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