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B E.HY WAEASET Re: SENE-SHHE HPBCOEKBBRTHEAER AL RBALABPH
RARSEEA. ik RANBHRER WEQEE LS BERENEASESR Rg, 5 HPRCD &
ABBFEEERA SALRAANBPRNESHEL. HR EAEBRFTASEH Re, 5 HP-CD BT H K
1: 1 BRETREAAEY; A BH Re WHTH AT ERA HP-B-CD 5 F WA KR F, WA EHHEREE
AR ES R AYHT T EENRIE, RAABEY Re SEAE S AHMRELLREEY AEEFR: 5
HP-3-CD ZEAB R PR EAE BT § R#FT (OG0, AR (AH<0), AN BEAHBAR(AS<O). &
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Inclusion of ginsenoside Rg; with hydroxypropyl-B-cyclodextrin
LIN Dong-hai', HOU Mao-qi', CHEN Ji-yong®, LI Jin-ming?®, LIU Ke!
(1. School of Pharmacy, Yantai University, Yantai 264005, China; 2. Shandong Engineering
and Technology Research Center for Natural Drugs, Yantai 264003, China)

Abstract: Objective

To investigate the inclusion of ginsenoside Rg; with hydroxylpropyl-B-

cyclodextrin (HP-B-CD) in aqueous solutions, inclusion molar ratio of host and guest molecules, and

change of thermodynamic parameters during the inclusion process. Metheds

The measurements of the

inclusion mechanism, inclusion molar of the host and guest molecules, and change of thermodynamic
parameters were carried out by the following methods: phase solubility, IR, NMR, and TLC methods,

respectively. Results

The results indicated that the inclusion compound of ginsenoside Rg;-HP-B-CD was

formed. The content analysis of the inclusion compound showed that the inclusion ratio of ginsenoside Rgs-
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HP-B-CD was 1 : 1. The change in the thermodynamic parameters suggested that the inclusion could
proceed (AG<C0) spontaneously along with the heat release (/AH<C0) and the entropy decrease (AS<C

0). Conclusion

A molar ratio inclusion complex (1 : 1) of ginsenoside Rg; with HP-8-CD in aqueous

solution could be formed spontaneously and, hence the solubility of ginsenoside Rg; in aqueous solution

increased. Appropriate temperature probably favors the progress of inclusion procedure.
Key words: ginsenoside Rg;; hydroxypropyl-B-cyclodextrin (HP-B-CD); solubility; inclusion ratio;

thermodynamic parameter

AZBH Rg: BRAASHAERES PRI EH
ZHEAEBHN—FHEAR =LA _HHETH
W, BLA 0 om B A Ve T T B L
5@Fyl ks 80 A e 2R EREME

ARERMEEX. ASBH Re, WAKHEZHEHR
FH A O BRI R L T R bR 1B il 2 ok BE AR
K, B— & ¥R HBRIEY, ASBHF Rg;
KR EBEN 0.047 mg/mL (25 C), BFLEK
B JLEREE A YRR B AR, LR BIRITSOR , B
DARR S 7 50 B Rt . O S AR LA R B (M) R, AR SE R DA
BRE-B-FHEHPRCDY MU EH B BIRAS
BH Re, 7EKBEW 5 HP-3-CD WA AERA R
5, W AS BH Reg; ¥ HP-3-CD G4 Y 5H 8
& REEBSE,

1 HR5NE

AZBH R, (HPLCEWERE A B KT
90%, URERALGY TRERFR B L) BN E-
B-FAWIHE (HP-B-CD) (REZBKRTF 98%, FH& M
YR TAHBRAFD; 45 b N (X E PE-
Spect. One FT-IR ) ; Avance—400 B & # 3t If
% (B + Bruker) ; B AH 11X (£ E Agilent);
AR GRBETEWNER); YXQ—L—308
HMAGHEAKER(LEBEASLARAED;
HZS—H KW R # (MARETAKEFHEATE
A RATD s FHARRKR Y R 4 ak
2 AEEER
2.1 AZBH Rg: ¥ HPLC W€ F LR
2.1.1 a1 % 4. Supelco Cis 814 (250 mm X
4.6 mm, 5 pm); i 3 H: Z BF-7K (0. 05208k BR)
(46 2 54); B M P K : 203 nm; EFHFE E 1.0 mL/
min; HiR:30 C;dtEER 20 pl,

2.1.2 PREMBRHHE FERRASEH Re, X
BEER, UFBEHREWERER 1.034~20.68
pg/mL B9YE I, 5 BR b A £ 3 4% 0 43 ) 0 R U s 0
ER.UASBE Re: WRBERE R, A%
BRI RIRER RS, REBRIBEFEN A=
765 882 C+36 334, r=0.999 9,

2.1.3 AZB¥ R WIE-BERBRASEH
Rg; B HP-3-CD 4% 1 mL, B 10 mL B F,H
FRRBFCAZZE. W 20 oL #F. iCRA
EEITBEASEH Re; WE.

2.2 HAPHHE . HFBHPRCD10g, BT
200 mL BEAFH, B0 50 mL KR, ik FRE DB S
E m#AZE60 C.AMAS B Re:0.2g IERZ
FER)E, BB MA HP-B-CD B\ P, B 2
h, ZRBEH 3 h, BB, AETREBAGHER,
2.3 MEAEE.EH 1 mg/mL HASEH Re,
ZEEBR YT 1 mg/mL ASEH Re; SEYH
LEBREAZRH Rg: SEEVNZERR,
AR TRER G MR L, L& P5-H BE-7K (65 ¢ 35 ¢
1ORBHFUSURRIEARE 6, W2 R
5. BOEVTARRKR EER I MNELGRN, K
R, [EH R 0.5, KB EREYERUEAS 2T Re;
BB RENELER EHEL, 86 KR —F Y H
R,

2.4 LMD A S BH Re, HP-3-CD,
ASEHRg, 5SHPBCD1: 1 WHEIEESY. A
£ B H Rg, i HP-B-CD & ¥ #¢ & 43 5k A KBr
R Bhle, ST AN . OB b
H.A8Y5 A\ 2% Re: WS EELE . HABE
HABBH Re, WAIMER S REE, E 3 200
em ™ o, O ER,, B— B & ; A& YR A 4ME
Bk, R HP-BCD MAS BH Re: AT H
S, ABBH Re, MHP-BCD A 1+ 1 IR
& Y £ 51 1 3 R i e B HP-B-CD fI A S 2
# Rg: & BOSMREER IS .

2.5 BEAREEESND.2HBASEHE
Rg; HP-3-CD.HP-3-CD 5 AS ¥ Rg; WY HEIR
A% . NS 2% Rg: ¥ HP-B-CD @& W dh, LIt
mE (C,DsN) R ¥, # 47 'H-NMRll 2 . R BR,
B4 #%'H-NMR % 2 HP-3-CD f1 A £ 2 H Rg, i
& TS Y H-NMRES & 6.04.4. 99 &b MK
FeRIAH, B 6 3.87.4. 23 RbEMBARARH K.
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HRUNGHER W AS EH Re, Bt HP-3-CD
BEE - ABEASRH Re; H FHHERE R
2.6 WAYERSFERLAMES . BHARK
B HP-3-CD ¥ ¥ (0. 3.927 839, 5.891 759,
7.855 678.9.819 598 mol/L), B EARW® N 10
mL BHF,FHMALTBHANSBH Re, , MEH
BB, HMA 4 CKBPEE4d, B, RARK
BHBWEAS BT Re, WEBRWKE. UASBH
Rg: MR BB A U445, HP-3-CD B R B E N
AR, 2HEREMR, FLEERE. ASEF
Reg: WS HP-B-CDREB U X R, H1TRHEE
HEFE . Y=0.019 6 X40.207, R*=0.999 8,
KA UHRELEYPASEH Re, 5§ HP-3-CD
BE/RHA1: 1, .

2.7 BASBRFERMNESHHWE  RH—
7 5 ] 9 B 10 HP--CD /K %W, 4 31 F 25,35,
45 CTHEASBH Re, WHBERE, WEHER
. ABRBAFBETEEYHEREE K
(Ka), HARAG=—RTIhKa HEXRREBETHE
ANBHEHAL B BBELUG ., BRHE Van't
Hoff 7% :InKa=— AH/RT+ AS/R, P} InKa Xf
VT ELERE, EAFBHMRAH/R 58K
B AS/ROBARERATBEBNEELH 5K
(AS),

7 25.35.45 CHRMT W18 Re; HEMHEMZE
. Y=0.0355X+0.066 8 (R*=0.9887); Y=
0.0253 X+0.118 4 (R?=10.999 5); Y=0.019 6
X+0.207 (R?=0.999 8), REH, EARBE
T, AZEH Rg: WIEMREHHE HP-3-CD KK E K
HEnH2LKEEM EERENARBEYH Ka
EHRA. GARBFHAGREEAH) JHEANS)
BhiaE  MELERRNE 1,

£1 ABSEH Rg, 5 HP-B-CD MR NESY

Table 1 Thermodynamic parameters in inclusion

of ginsenoside Rg; with HP-B-CD

T Ka/ AH/ NS/ NG/
/C (Lemol™) (RJ*mol™!) mol~!+K~!) (R]* mol-1)
25 551.0 —68.70 —0.18 —15. 64
35 221.0 —68.67 —0.18 —14. 82
45 96. 6 —70. 90 —0.18 —13.27

3 itig

3.1 AZ2BH Rg, EKPILERE M HHZRE
SYE, IEBRERMSB 5 mg/mL, HP-3-CD £
WA EY, SHEEHELE . HAAEBERBEX.

AR B/ RE A, TAE o i 5 sk, HP-B-CD

MY THEERESR, PEEH KR HP-B-
CD WREGELBAY. BRRESMRNRLE
BFLZRREE S BIRKFIE,
3-2 GHEYHBRAFSYNTERHEE A,
PRAERRE (AH) AR (AS) i & Wie & % 3
FBERBXREE. GRYUHERSEES KR
R KB (AH EXERKE RO R HH
ARREBEBANR BPAS HERFD . BiKHEE
YERE AR BB R, R R RGN, #
ZRGUKHEERRBESH, LSRN
EFRE—FRRERE. WHLREKEEER
H#REE5EGUHER. EAESEYWERRI K
HFERTEREFHERKITHRR. GiAkHES
BHRkaFEURSERAR, WARRAKLT
ARG ERRELL B A HYRKBE.
B RUK R ¥ RN E B R4 T B AT R R
FEERERKRREME, B, 25 FPIHKT KB
AL RFKEREIER, SR UREN —=KRE
7K 1 B9 28 A6 SR AT XA W T L TR
BEEBHAS HRE, RACE BN HE
WohdE. JREREN FEESE RN, Bk
HHEBHHE ST ASBHE Re, HEEE HP-B-
CD o+ FHIRIMEA X, KA MBS 2R BRH,
SEREREN QS ERNRELE R BEEND AR
W20 R BN R B AR T R R
RHTAHEEIBRMBRNIEANERE(LNH
0, KA X EZI K T AS B4 XTE) FRAh T A F) ) 18
B EREBEEIBRHAGC ELRARBMBREET
BARE RAREBERNEFREET T A R#
7. BEREFR . BEIBRAC HAXER /.
HP-3-CD MAZ BH Re, ERETHRE G R
BB (AH<0). HHEERER &, Ca 3B
i R R 07 1 (R B #E4T , BAK R BL R HP-B-CD f3%
WAERT M & YRR E ¥ BERD X FH
R, BEHAREAHNTREIBOHT . BET
MW ELREREAREAEHNTEAIRMHT.
3.3 BEARECEHEEER FEOBIAHT
& RN 38 B T B S B, NE R TR
O R 35 P4 R S FF 8 R 5 1 K 9 B R
HABTE. FREER, FEREF T B,
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W OE.BH FHEBERCO, REFEROARFTARAR I WL ABRLARAR | RERHEENETE.
® ERTEREHBHELNS T MEEMERAPAARAR I WEER CO, RAERNEW. RARKRHEE
WA ER KA [ #4T HPLC 4447 . & 34E :Hypersil ODS2, W30 : F BE-7K (70 = 30), kR & : 1. 0 mL/min; B
WK 220 nm, HR U I0XNZEENEHER,,BHEE 60 B, EBES 25 MPa, ¥ E S 5 MPa, ZEUEE 40
C.BUTEE 30 CHAGTERADNRETE. &t BRAXBEREBRARTEARNE | FMD EH. K
oA AT IUAKREEA/ARERR. BYNEABBERRBYPARNE | KU T ERNA RELRTE,
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Supercritical CO, extraction of atractylenolide I from Atractylodes macrocephala
YANG Lin', HE Dan?
(1. Chongqing Institute for Drug Control, Chongqing 400015, China; 2. Chongqing University
of Medical Science, Chongging 400016, China)

Abstract: Objective To investigate the extraction technique for atractylenolide I in Atractylodes
macrocephala by supercritical CO, fluid extraction and develop a method used for determining the content
of atractylenolide I in the extract by HPLC. Methods The effects of seven facters, such as the
extracting pressure, resolving pressure etc, to the extraction rate of atractylenolide 1 in A. macrocephala
by supercritical CO, extraction were investigated. RP-HPLC was used to determine the content of
atractylenolide I in extraction of A. macrocephala. The separation was performed on Hypersil ODS2
column with methanol-water (70 ¢ 30) as mobile phase. The flow rate was 1.0 mL/min and the
wavelength of UV detector was 220 nm. Results The optimal extracting conditions; taking 10% alcohol
as entraiter, the particle size of medicinal substances was 60 screen meshes, extracting pressure 25 MPa,
resolving pressure 5 MPa, extracting temperature 40 ‘C, resolving temperature 30 C, and the extracting
time 4 h. Conclusion Supercritical extraction is time-shorter and efficient in extracting atractylenolide I
from A. macrocephala. It is suitable to both trial and industrialized production. The method established to
determine the content of atractylenolide I of A. macrocephala by supercritical extraction is simple,
sensitive, and reliable.

Key words: Atractylodes macrocephala Koidz; atractylenolide I ; supercritical CO, fluid extraction
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