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Preparation optimization for two inclusion compounds of erinacine A and
their stabilities
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(1. College of Pharmaceutical Science , Zhejiang University of Technology, Hangzhou 310014, China; 2. Ocean College , Zhejiang University of Technolo-
gy, Hangzhou 310014, China)

ABSTRACT . AIM To optimize the preparation of two inclusion compounds of erinacine A and to evaluate their
stabilities. METHODS With feed ratio, milling time and milling speed as influencing factors, inclusion rate and
yield as evaluation indices, the preparation was optimized by orthogonal test. The obtained inclusion compounds
were characterized by infrared spectrophotometry and TLC, whose stabilities at high temperature (60 °C), strong
light (3 000 1x) and high humidity [ (90 £5)% ] were investigated. RESULTS The optimal B-cyclodextrin in-
clusion conditions were determined to be 5 : 1 for feed ratio, 60 min for milling time, and 300 r/min for milling
speed, the inclusion rate and yield were 20. 66% and 88.21% , respectively. The optimal hydroxypropyl-g-cyclo-
dextrin inclusion conditions were determined to be 25 : 1 for feed ratio, 90 min for milling time, and 400 r/min for
milling speed, the inclusion rate and yield were 69.25% and 96.31% , respectively. The inclusion of Hericium eri-
naceus 80% ethanol extract was physical process without composition change. At high temperature and strong light,

two inclusion compounds’ appearance showed no obvious change with little loss of erinacine A, which was just the
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contrary at high humidity. The inclusion effect of hydroxypropyl-B-cyclodextrin inclusion compound was better than
that of B-cyclodextrin inclusion compound. CONCLUSION Both B-cyclodextrin and hydroxypropyl-f-cyclodex-

trin inclusion compounds of erinacine A exhibit good heat stability and light stability , but deliquescence can easily

happen to them.

KEY WORDS: erinacine Aj; inclusion compounds; B-cyclodextrin; hydroxypropyl-B-cyclodextrin; preparation ;

orthogonal test; stabilities

W3k B Hericium erinaceus J& T 3 7 & 7] %
RS R E, EEAWG SR ERY, 1
CPEZHAERE) 08, HMEF i, sefl
e, BhiAk . Bk, PUE . SAIT M AR
kW R e —KHEA Cyathane FAEERH) —WF L&
W, FEAEAE TR W kb, BT 24
Pl oy B s 1 A AL R IR AN I 3R B OE
e s 22 A KT (NGF) BYEaL, ZiR9T
D REFEATEIT (AN B /R PRI BRAE ) IS 1 24
Wyt EHOKIETE S R VR s, AR T e
S8 AR OG0 ) 48 7 T A — 2 e, il T3 4L
ANBE R Z P m s YY) B K e SR E v, i
AR SR I AR SR ik B, DL B-IRH)
K (B-CD) 5 NIE-B-F MK (HP-B-CD) fE
MA R, BLE 80% LREREUE WA R
7, MEASWTRLER AWEAR, il
TEA IR AT T2 A0TE, LU S AR DG 500 09 IF &
Pt — e B
1 #h#

L1 XA kiR A XA Oy 9250 % A il
TAHT% UL Wl 8. ZMROTRH A
pral (B i s XA RAR); Sk
il (4 [ SK Chemicals 22 7)) 5 7K A8 4l K,
Wk R 22 IR T8 (40 ~60 H) 1 [ HLM S
SEIRHE AT PR F], WV Tl R 2 8 T 2 B
] T R 50452 48 0 DR A S TR A Sk T iR L T ek
W Hericium erinaceus (Bull. : Fr) Pers. AJE 2214,
WEYhWH SRR, Gl WR B (5
B TAHRAR) s B-ERMIRT . BN 2E-B-3F
WIkS . oK m R By (24 4 A Ak 27 3l ) A BR
ACIDIS

L2 ME  Agilent 1200 = RO AH (35X (56 H
Agilent Technologies 7\ %)) ; NANOpure Diamond #8
a7k 25c (3£ [EH Thermo Barnstead /A %]) ;3 TJS-3000
BREBEE AT R RS V6. 0 (BN L Th M R A
HBRAR]) ; BSA423S 437 KF (8 [F Sartorius 23
) 5 MS-H-Pro + fEARE S B 41 4% (AL SUREE R B

AR A PR A F] ) 5 PM200 17 2 AR EE AL (18
Retsch Technology /A #] ) ; LHH-150GP 24 24 i fa
EVERIAE (Bl HR R AR AR ) AV-
ATAR-370 41 #8654 (3£ Nicolet Instrument
Corporation ) ,
2 HEEHR
2.1 MKW EASAEMNT
211 fai% 4 Welch Ultimate XB-C, {033
(4.6 mm x250 mm, 5 pm); ARFFE 1.5 mL/min;
FEIR 25 °C 5 A 340 nm, FEBIAHILE 1,
F1 RHEEH
Tab.1 Mobile phase conditions

i1/ min 2/ % K%
0 20 80
10 30 70
20 50 50
30 60 40
2.1.2 XMMEAEW A ORISR R A X

RS o, R B RC A AR 100 g/ mL 5%, BPAS,
2.1.3 LR AR B-CD . HP-B-
CD. 80% ZE4EHUY . B-CD u 4% . HP-B-CD 43
AU 0.5 g, BTHIEM S, %A P E
25 mL, FRERE, A ALH 30 min J5, FFE L
%, HEEAN R T, $E5T, 0.45 wm fYFLYE
it uk, BAE.

2.1.4 BIFMHEL KEE IO G AR
W20 pl, 16 “2. 117 TG LE TR E, 45
RULE 1, HERH, BELHERE A iSOt 5 iE
Hif, MEERT 1.5, B-CD 5 HP-B-CD ATk
53T

2.1.5 AMRRFZE KEWBBLER A XK
mid i, BT 10 mL ST, BRI R R A
FE, 25, 1310 mg/mL W45k, KA 0.2,
0.5.1.0,2.0,4.0mL, BT 100 mL FjEd, H
TR REZIEE, $24), 76 “2.1.17 W@t T
PERE 20 WL 52 DA BE & 5T o Tk B R R A
(X), WA AR (V) BEATRIE, RN
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1.
E1 ¥LEZE A HPLC &ifE

Fig.1 HPLC chromatograms of erinacine A

erinacine A

Y=1024.1X -9.165(r =0.999 9), £ 20 ~ 2.2.2.1 pB-CD BRI, 500 g B-CD ‘& T BRJE
400 pg/mLyi Bl NEHEC FR R AT WE, A ZEIEKETA) IR E20% ~

2.1.6 KEEEGAE KHAHL 100 wg/mL 74K
20 wL, EESEE 6 W, fE “2.1.17 Ik &
TUE, DA ARk PR A W TE AL RSD S 0. 66%
TG B AT

2.1.7 RoEtElE K% 100 pg/mL P4
20 uL, F0, 4,8, 12,24, 48 h#E “2.1.17 I
R T, WA R A W L RSD
1.33% , FRUIEWAE 48 h WhoE M RAT.

2.1.8 BmEMIRAE KEFRE6 )y g-CD, HP-B-
CD & MMAR, #i “2.1.37 W F Jykdl & itid
SRR, RGO X IR VA R4S 20 pL,
2117 T gE SR R IE, AL EER A
WA RSD 43518 0.533% . 0.651% , FHi%
BEEMERL.

2.1.9  JnAERIBCRIE K AR 6 4y B-CD,
HP-B-CD AWM A 0.25 g, & T HEMHEM
Hr, IMAMESL R A MRS R, #2092, 1.37 10
oA A AR, R 2. L 17 TE G SR

50% 2 Ja], /B R 80% £ BEHRHCY), WHK
G EEREEFE, UOTEE — Bt alE, R E
KPR g L, D8k, L8R OTRIRIK
YRS, 50 CFEZ T d, B, HRbA
(SR i N

2.2.2.2 HP-B-CD K% FHL 1.500 g HP-B-CD
BHTEREBRE T, A EERBKIES], MH AR
FE20% ~50% Z [B], /b H I i 80% < 4R IR
Yy, WBGE i Bk R, HUAE B — Bt A fs
H4 AR FHAE B 2508 K IR 56 7% 2 RS B
h IR KA ZE Ky, 50 C R EA TR d,
B EMuER L, PEOROTRIEER, =
T, BAS, JRRON R e A

2.2.2.3 EYstRTE DA RBMIICE R
Wrighr, RHAPWELZ AT (5% x0.8 + 1
Fx0.2, 53k 100 57) TR T 20k,
R/ W /(1

o L BAVIBELHE A ST I

T s, AR S 2 A el R Ry 101.2% , RSD B A A x 100% |
P . ik 0
2.2 BT E Wz‘@%f@MA%+@%E%MA§XWM
2.2.1 80% ZWHRHUMHI A BUATHERNEL, 23 EXSER HRMERRFIARLR, i

BT 80% LEEr, 50 C R 45 min, A IH
18 kHz, Fri3¥8 H pHI 78K A1, LR S
BRZEHL 3 IR, LR OTRIZH /KRR T 1 d,
WORIEE T, BIA, 1532958 2.3%

2.2.2 HWEWHE
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Fe (A) . BREERE] (B) | AHEEE (C) 1EAR
MR, GG RS WCRILES W E PN R R,
AT 3 N ER 3 KR IE SR g seit, NERKF L%
2~3, W RAVR LK 4 ~5, Jr R LR
6~7,



2018 4E 1 A
Fa0% A1

TR %

Chinese Traditional Patent Medicine

January 2018
Vol. 40 No. 1

®2 pCDEEWMERKE

Tab.2 Factors and levels for 3-CD inclusion compound

%3 HP-p-CD 8AMEZEKE

Tab.3 Factors and levels for HP-B-CD inclusion compound

KF A BRI B PRt /min - C BFEE)E/ (romin )

K A BRI B BEESRSE/min - C @R EE/ (romin ')

1 2:1 30 300
2 5:1 60 400
3 10: 1 90 500

1 15:1 60 300
2 20:1 90 400
3 25:1 120 500

=4 p-CD EEMIRRIZITEER

Tab.4 Design and results of tests for -CD inclusion compound

iRES ABRIL B HJF & A5} ]/ min C WFBEHEE/ (romin =) D(Z51) 18 5%/% W% PEYNTIN

1 1 1 1 1 2.233 60. 33 13.85
2 1 2 2 2 3. 146 63. 17 15.15
3 1 3 3 3 1.542 62.59 13.75
4 2 1 2 3 12. 60 87. 60 27. 60
5 2 2 3 1 18.93 88. 16 32.78
6 2 3 1 2 18. 56 85. 89 32.03
7 3 1 3 2 1.812 70.91 15. 63
8 3 2 1 3 8. 860 82.51 23.59
9 3 3 2 1 2.260 67. 68 15.34
k, 14.25 19.03 23.16

k, 30. 80 23.84 19.37

ks 18. 19 20. 37 20.72

R 16.55 4.810 3.790

*35 HP-g-CD EaMiAKEIT54ER
Tab.5 Design and results of tests for HP-B-CD inclusion compound
WS A BRI B BIHEE ] [E]/min C s/ (romin ") D(=) fLE /% /% e iror

1 1 1 1 1 30.22 89.78 42.13
2 1 2 2 2 30. 40 90. 63 42.45
3 1 3 3 3 28.93 90. 25 41.19
4 2 1 2 3 67.28 95.19 72. 86
5 2 2 3 1 68.32 96. 80 74.02
6 2 3 1 2 43.95 94. 68 54.10
7 3 1 3 2 55.67 93.39 63. 21
8 3 2 1 3 67.93 95. 20 73.38
9 3 3 2 1 57.92 94. 88 65. 31
ky 41.92 59.40 56. 54

k, 66. 99 63. 28 60. 21

ks 67.30 53.53 59. 48

R 25.07 9.750 3.670

*=6 BCDEBEWMHENN

Tab. 6 Analysis of varlance for B-CD inclusion compound

AR S R SSy f Ji#% F i P{E
A 448.4 2 224.2 286.9  <0.01
B 36. 96 2 18.48 23.65  <0.05
C 22.14 2 11.07 14.17  >0.05
R 1. 563 2 0.781 4 — —

‘E‘:F()_OS(LZ) =19

£7 HP-B-CD @EMA LN
Tab.7 Analysis of varlance for HP-B-CD inclusion compound

AR SR SSy / YUES FH Pa

A 1273 2 636. 3 15.51 <0.05
B 144.5 2 72.26 1.761 >0.05
R 164. 1 4 41.02 — —

EiF().()5(2,4) =6.94

HIIG AT AT, 520 B-CD GG R ay R RIK
WHA>B>C, HP AKREEL >k >k, BHE
ky>ky >k, CHHZE k >ky >k, AR (A)
HEEE AR, AREEZ (P <0.01); B
FEEFE] (B) AR EFm (P <0.05); A5 H
£ (C) mARE (P>0.05), & Firik, B-
CD AWM a& T2 A,B,C,, BENEELE
5: 1, FFEERFE] 60 min, FFFEEEEE 300 r/min,

X7 HP-B-CD & &, MHE#E (C) i
TZ/NTRED, G iREG I BEH
(A) EEWNEEITFrAREERE (P <
0.05), MAFEERE (B) mAERE (P>
0.05), H2 (R) W, £ Z 05 m R ERIK
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HA>B>C, HPARZEKE >k, >k, BEREEL, >
ky>ky, CIHZE ky, >ky >k, o Z& [ Frik, HP-B-CD
WA R T 5 ABC,. BIHER I
25: 1, WFEEEFE] 90 min, AFEEHEE 400 r/min,
2.4 BhERE  RMECEA T 2000 & 2 f
wEY, A3 4, WEHAER LR, 154
By, 45 WK S, WELGITS RSD 435K
3.87% . 0.98% , RUITZLHBE.

*8 WIFAWER (n=3)

Tab. 8 Results of validation tests (n =3)

ik A% WOR/% Ao
B-CD 20. 66 88.21 34.17
HP-B-CD 69. 25 96. 31 74. 66

2.5 abeMEIE

2.5.1 £I5MEE: A BINT 80% L EEAREY) . B-
CD. B-CD f25%). HP-B-CD, HP-B-CD &) &
HAH R 4 BEIR A W 4T 41 AN % 3 M, R A KBr
FEF, HAHVER 4 000 ~400 em ™', FFLLBER Y
YARbR, BEONRE AR HILT AN TSR], 255 LA
2 ~3, AR A W W U S 80% £ 4R B
Y. A BRI, Haay el
TIHEARAZNZES . UL B-CD A, 1£80% &
FESR B S BIR AT, 2925, 2 854 em Ak AT
2 ANRRIEIE, RkEdei v (C-H) MigsRshig; 16
1743, 1710 em "' AbiAg 2 AMRAENE, i HAEM S
Prrh EH R AN W5 B-CD 5 AL A W 1 3% 1 A AR
o, {13440 em™'4bv (O-H) f M %6 iR 3l 16 7 £
EYIPRSE T 3392 em ™', FRHAHES s G S
WAENE&RE T2, WEYIERET A5l
IR, HP-B-CD ZR4K, 80% Z B4R I 54 #iiR
YT RHEEE QST E R AN, B FE
2403 em A RASIEWE LAY TR A AR TR, R W]
HEYEIE N

2.5.2 TLC ¥ HU80% Z FEfiHiYy. B-CD. HP-
B-CD W54 0.1 g, ¥ T 10 mL FPfgErp; L B-
CD. HP-B-CD U 45¥4 0.1 g, VT 10 mL Z£187K
o, fE 2 R A F B VRORE A 30 min Ll R fig
G, EHZENRERMR (GF,) FHBE N
B, MAEE 2.5 pL, BIFIRRSHE-4
(20: 1), @f5-NBd (2:1), 45 R 0K 4 ~5, H
FIAT T, 80% L EEEHUY) St & a2 Fia &y
AR R T Y RAME TLC @ik, FH
HEHTE BT TTE A 2 eG4 TLC B3 TT ] i
B, W] 80% L FE iy o vk F IR A .
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W H/em?!

E: HEETHRKA B-CD, B-CD UEY . MHRAEY
(80% ZWAEIRY) +B-CD) | 80% L AR
E2 B-CDashtitE
Fig. 2 IR spectrum of 3-CD

W
N

3396.1
28542 1743427
29256
28542 - 712.
T34 1743427 717125

4000 3500 3000 2500 2000 1500 1000 500
B H/em?!

I f EZETFHIKH HP-B-CD, HP-3-CD 54, #3
AW (80% LEHRINY) + HP-B-CD) | 80% L EEHRIRY)
3 HP-B-CD 4I5MtigE
Fig. 3 IR spectrum of HP-B-CD

TE: ZEEDVEAMT 254 nm, A5 K0T 22 5K 10% BRIR 2 B
e
1. 80% Z el 2. B-CD WAYHEHW 3. B-CD &
w1
1. 80% ethanol extract 2. methanol solution of B-CD inclusion
compound 3. B-CD inclusion compound
E4 pB-CD TLC &it[E
Fig.4 TLC chromatograms of 3-CD
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i ZEFIPEANT 254 nm, 47 G A 22 3 10% BRR £ B
B
1. 80% CEE#EEY) 2. HP-B-CD W &W M ESA W 3. HP-B-CD
asy
1. 80% ethanol extract 2. methanol solution of HP-B-CD inclusion
compound 3. HP-B-CD inclusion compound
5 HP-B-CD TLC &i%E
Fig. 5 TLC chromatograms of HP-B-CD

2.6 adhrRnE R WASYHET 10 d ik
HAREME . DIBSKER A &4 8 B 5515,
R RIS PRI RR, IHRAXRRR =
IR A~ R SR
IR HT Y I A
2.6.1 ik K 80% LEEREUY Y 2 R G WIT
HE THIRIL, MR EZ <S mm 132, 1E 60
CLEGymiEEABATNIE 10 d, T3, 5,
7,10 RECEE, # “2.1.37 30 F 5 2l 45 6l 5
W, A 20117 IR AR NI, ARk
R, GRIE9,
*9 BRAEER
Tab.9 Results of high temperature tests

0%

Hd 80% LE4RIY)  B-CDAY  HP-B-CD LAY
FRA/% B/ % FRA/%
3 17.53 1.045 0.570 2
5 26.36 1.718 0.949 8
7 43.02 2.735 1.439
10 57.24 3.482 1.907

2.6.2 3L ¥ 80% LEFRIY Y 2 Rl A WHF
FUE TLRG 25 iR E A N, 78 3 000 Ix Tk
®W10d, T3, 5, 7, 10 REE, # “2.1.37
TRyl A, e (2. 117 Wk

PERIE, HEHRE, FRILE 10,
F10 EHIAWER
Tab. 10 Results of strong light tests

wEL/d 80% LWHEIY)  B-CD LAY  HP--CD &Y
PR/ % PRE/ % PR/ %
3 14. 83 0.2259 0.588 9
5 20.31 0.556 8 1.584
7 32.98 0.873 1 2.064
10 46.01 1.073 2.863

2.6.3 mIE K 80% LB S 2 M AW
FFHETEE MR A A, T AR
(90 £5)% ThE 10d, T3, 5,7, 10 R
R, $& 20137 TR 5 kil s il im w, 7E
2117 TGRS T E, HEBR R, 4R
W11,
11 SEAKRER
Tab. 11 Results of high humidity tests

sy SO CEBERYS B-CD @A HP-B-CD A
/% /% /%
3 6.914 5.785 7.185
5 12. 64 8.276 11.57
7 13.78 13.82 17. 47
10 20. 49 17. 84 23.53
3 it

SR RN, B-CD fEE WG R 51K
M AN & HP-3-CD, Jo H IR ARz T 5
&, HERAZm. |%, B-CD MKEMIEA
K HP-B-CD, ¥#AREAUH 18.5 ¢/L (25 °C), M5
FACEW T AR Bk 75% , HOKIE Wk KT
40% BHREGIIET AN YE R4F, AFB, 1M HAERTE
it B-CD Sy FAHEIRY), 1 HP-B-CD S HA —& i
SRR Y), 5 E R S A VU T AR T 75
Fefih, LA RN, HK, A RO A
NG, SR AR R AR T REY L, 25
Gyt BRI, REATRE B IR TR

FA, PIEAECR E 2 R TR A R4S
W B J5 A PR [A] i 1 B . HP-B-CD B3 i TK,
TR 45 o5 AL B 0 T /K IRE AR DA e
ot R LR, b T IR RUR; B-CD G
WoEAR, BERIK, SEBEEBA TR RN
BRIERET, WORE HP-B-CD ik, Kitk, HIEAHIE
WPV ) 25 £ & Wi, HP-B-CD B 435 BRI T
B-CD.,
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SRJE . RHZLAM G A TLC X040 6 1)
TTRAE . KLLAMEIEHr, AW T E RS
H BRI 5, A 2 MOS0 K A T A RS B
5, KIMESL T 80% L EEHE N5 B-CD 1 HP-B-
CD ¥y THAEH, RWEE M), TLC 2k
TERNMIAEYSEEEERNZERZIN, BIEH T
AHTEHR MBS RISy, AT
SEYEER

wJE, MASYE TR e g, R E
I, LT 80% LRI A miR . o, mi
RIE, BREER A TAHRYARKWHL; B-
CD, HP-B-CD & Y& ik, sG55,
HAMIFAR B R SCE, ML E A %4,
FEIPIE X R AR AR e MR R, o B-CD
AR AT E PE/NT HP-B-CD [ &4, 1 HOG
FOEMENE T/E3 . 4R, 7 sl h s v
RRGHAAIK, Hrh g-CD B &Il A A
AR N S5 PR Y i, i HP-B-CD 415 ¥
B0 A R LRI A o, R B 3 % v 1
FERCHUR, R TS 5 KA, WO N
TR TR

S 30k
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