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A < M B K&E(Ziziphus
Fructus) ~ |l %%(Dioscoreae Rhizoma) ~ #ith &5
(Rehmanniae Radix) ~ £ % (Poria) ~ 1] &
(Corni Fructus) ~ 124 l&(Achyranthis Bidentatae
Radix) ~ f {f (Eucommiae Cortex) ~ & &
(Polygalae Radix) ~ /) & & (Foeniculi Fructus) ~
T T (Schisandrae Fructus) ~ 15 & #i(Acori
Graminei Rhizoma) ~ it F(Lycii Fructus) ~ {4
# f-(Broussonetiae Fructus) ~ &% K (Morindae
Radix) - 7£ %(Cistanchis Herba) » i H &L
i b EEp 17 -

=0 PR FSEM -k o JRED 0 RE
409~ [11%E129g~ Pz 12g ~ 1855129 ~
(1258129 ~ FE129g ~ Hfh12g ~ EEL2
g /NEEFL29g 1L F12g A EWHL2
g -MilFl2g HHF1L2g ~ EHiK12
g~ W#EL2 g o TE(LHEEEMITIRIBHES
Aiiesa > AotE ~ IR5 - M~ EE /D
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H&E -~ S HEE A~ EER ~ IREE—
A OKE o~ IEE S R R AR
¥~ HEWRIAEE—E2mE o A%
SRR O L E R F Al Table 1 At 5.2 S& 4% -
(TG e 5, e A

Loganin (99%) J: B-Asarone (99%) #fH&H]
EHES o I HE KL/ FI(H A) - Phosphoric acid
£ H Riedel-de Haén - 1fif Methanol ~ Acetonitr-
ilefk FiMallinckrodt » ¥ HPLC #% °

() M AU

. B (Malto dextrin)
AR (Soybean oil)
& (Soy bean lecithin)

. BREE| (White wax, Paraffin)
. B3k (Gelatin, Glycerin)

O W N

— - REREE

()77 M &s

HPLC : Hewlett Packard .2 HP 1100 #l »
G > FrE S (G1322A Degasser) ~ i & 24
2% (G1316A Col Comp) -~ # i (G1311A
Quatpump) ~ & — & 5] L (5 H 25

Table 1. The commercia products of the Chinese crude drugs used in Hwan-Shio-Dan

Chinese Market Selected
crude available touse
drugs

Ziziphus Fructus (1) Ziziphusjujuba Mill (%f.05) Ziziphus

Dioscoreae
Rhizoma

Corni Fructus

Achyranthis
Radix

Schisandrae Fructus

Acori
Rhizoma

(2) Ziziphus jujuba Mill (K5

(1) Dioscorea opposita Thunb. (£ [11%%)
(2) Dioscorea opposita Thunb. (77 F (1] %)
(3) Dioscorea opposita Thunb. (& &1 &%)
(1) Macrocarpium officinale (J1] [1]4 #&)
(2) Macrocarpium officinale (i [ &)
(1) Achyranthes bidentata Blume

(2) Cyathula officinalis Kuan

(3) Srobilantthes forrestii Diels

(1) schisandra chinensis (Turcz.) Baill

(2) Schisandra sphenantthera Rehd. et Wils.

(1) Acorus gramineus Soland
(2) Anemone altaica Fisch

jujuba Mill (% .05)
Dioscorea opposita
Thunb.

(1H] P (L1 %)
Macrocarpium officinale
(11LzE 2E)

Achyranthes bidentata
Blume

Schisandra chinensis
(Turcz.) Baill

Acorus gramineus Soland
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1. HIZH (2008 T - FHE)

2. EBEFKBELERE (1550-1C, Autotrol)

3. BECIEERE (35 10,000 rpm o A7
E 320 mesh - [H%#E)

4. FLAMEK M EE (1IR-200, Denver)

5. VRIEREEC IR (EVAPOR CEP-L,

Oka—wara MFG.)

g FEHZ /8% (L8, Ohkawara Kakohki)

VEFIE (Midi Vario,

80 8 H A~ &% # ik

SSM—A AU iR B & B Ao 3R

LTD)

10. WXz b% (Sankyo Co., LTD)

11. WEEKEER (Mi11i-RO 30 Plus,
Millipore)

12. MHIRIA % (Shinron AG-214 » 2% )

E @ 4 fas (G1313A ALS) °

SmaTec)

© 0 =N O

(Sankyo Co.,

=  HRRPREXRE

ATFIEB % OO0 + §HBHE D
BRI + il DIF W -

(—) Rl & 2K Y B

AW 5 B8 F RE AL RS 8 R S E 23 (P05 3 o
HRHL 500 H 77 3% D FHEEM 5% A BT E S vh - G0
A 10 {5 8 2 FBE 7K o LL30 rpm & fis s {8 ¢
15575 > LA EEM GESe 2R - B LIZKARE
ANZEAZE 100°C HiT & - 3l DL 15°C 18 B2 /K54 1 it
A AT E A Z KR ol RAE R R M
100°C — /NI o fie % LUBE O 508 38 B2 B g -
M8 1% 0 B P8I LURT 21 £ o3 B B 1 5
IKZR o

CHR R

D P09 M2 Pl o S it 8 SR DAL A
R T A5 25% 2 S L L » N B LR 0E

FHRE

I AX R
60°C » ZKH VR Y5 26-35°C » it L 2% S
i £% 1,500 rpm ©

SR IEEE

LI 837K 30 B 4 5 ] 0 e A v 7
HULR 2 2 KR o Y RRAT L HZIRIC TS > 3 B HY
Ty EURI SRR AR - HEEILE 14 - DI
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BIRE A2 jtu TR KB E 60°C 2 A
IR o 3% ENE ez id 2 2R ARE 5
140°C ~ Ze5@ D&F%%Fﬁﬁéﬁi%ﬂ:%ﬁ(ﬁﬁ%
i) i 3 1Y) 30,000 8 » 13F 3 2| It 3% E il % o
B & FI| FH i 6 & 3 38 81 A RS £ £ 20 mL/

min - % CFHERZ IRATRER A © fxik - HUHEZ
WP Ky R LARLS 3 7K o 0 e UL 5 KR -
() Fih B

A 52 B R DL 80 #d H A 8 8 &t e - AE
50% FHEHRLIREE [l - FHRERE Z Hhfc
J LB > FREGED PR AR ~ KEH ~ KE
YR ~ HuH -~ s o DU E R K=
o~ REIRBEAE ~ E &2 /D PHR R
oW 2N EENE AR & B4 - BV & /D PHIKES %
B o

()2 B 7e SR BE

i35 /D P 2 A & P DL 8O #d H A~ £ 8
fifi#fd - 7F 50% FHBHE L IR G 15t - Bic T 30%
Z Gelatin/Glycerin & H{E £ B #5% - LISSM-A
RUGK S B FCHR - FUIRTE IKES oblong #8 » ¢
HEE £S5 500 mg © FUHEE o LU CRZIE R HE
122 > PIRIGSE/D PHRRIE 2 R0 -

M -~ SR E 1% HPLC)

()RR MR S 5 RS VR i e

43 FIIFE #E Loganin Fl1 B-Asarone % I F {22 &
i 5.57 mg f13.66 mg * EMRE &M F - MALD
#F Methanol » 17 5¢ 2 V4 1% » 7 AlES 2 20
mL F125 mL - fid 5% Loganin 278.5 pg/mL F[1B-
Asarone 146.4 ug/mL {: VEEE i Vsug <
(=) A s TR 2 T

HEATED FHIRB 2 NEY 3 A > BUREE R

BRMER » UHIER 25 mL g0 > A
10 mL .z Methanol » LU & e His %2 30 47 itk »

B A S O % - 1L 13,000 rpmEE.C) 20 43 i
B W R Rk o
E)HPLC &4

THEEETE ¢ Cosmosil 5C18-AR ° FRAEE W
4.5 mm X 250 mm ©

DEEEMRE  BW| (25 0¢-28°C) °
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Table 2. The HPLC elution program for Hwan-
Shio-Dan

Time curve Flow rate A(%) B(%)
(min) (mL/min)
1 98 2
8 1 89 1
22 1 89 1
52 1 65 35
62 1 0 100
A: 0.1% Phosphoric acid.
B: Acetonitrile.

3. BB MH ¢ AVEW F 0.1% Phosphoric
acid® BIAWR S Acetonitrile » BEE TR
240 Table 2 °

Wi 0 1 mL/min °

B & ¢ 254 nm e

HGE 10 pL °

i MIREFE] 2 60 min o

(m)ffe 55
1. ¥ % % (Precision)
(1) 5] H Az B& (Intra-day Test)

47 A fife = HY Loganin ¢ B-Asarone £ 4 i
iR AROE & o 3 AR —2aElA o DI
Tz o i i B — R O AN [R] R Z AR R A IR
Hrf Loganin 2% K £511.14 ~ 22.28 ~
55.70 ~ 77.97 ~ 111.40 pg/mL ; B-Asarone . j4
FE K £50.73 ~ 1.46 ~ 3.66 ~ 5.12 ~ 7.32
pg/mL > fE[R—KA » & —1E % 5A R DAE B
7 XREHPLC HAE M 6 X > LLi il 15 2 fg
WA » 2R [R H N HHE AR R 2 > LICV%
FKor e
(2) 5 HH A Ba(Inter-day Test)

ff—~ =~ i~ CHMH » BHFELE -
e FEHE S AR 0 FREHPLC RS — 2k » LLigHE
P 152 Jig B IEETRT A » 2 A 5% H T AHAT ASE HE
7= LICVU IR »
2. #EHE & (Accuracy)

BV A& Loganin 55.7 pug/mL F1B-
Asarone 3.66 pg/mL . £ SR L mL o R
R0 PHEBE AL R 2 B AU L mL > AT

N O U1
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—EEDNT > LN KRN &8 i HE
H AR
2L 100%

Coite = C
[E (%) = =5 —

std
Hrp
Copike — 15 1E I V5 YR VS DIAR ot VA MR P 145 o2
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il

Cq —MmB R Rs e &

C g — EEHE VAR AT 2 &
3. #RME K [E(Linearity and Range)

A& bl 2 A5 Y8 5 iR > #E{THPLC 43
BT o DA R E S R 5 X iy > S 2 i A I
SyTHIFERS Y di o RIS HAR AR o MoK HARE
W G775 2 20 (y= ax + b) F AHRBR R B (r) -

4. #1728 (Turnover Rate) 75

R SCER® > Loganin f B-Asarone 43 Il (L]
UL Bl ZIRRER ) 0 B T SRR B A
HRAETTHE - PO AER oy B R >
ENALEARE L F

(1) S8/0 P b e

MR — H & .2 250 - MIA 20 53802 5E K
LIS BV I3 ) T ) —“PRYIK » (T PY e 4
Aii 8 E A5 %2 200 mL > B H A 10 mL #&
13,000 rpm .20 47 # » HY_L /& &t HPLC 43
#r e
(2) 111 2B 4 s 7

MHGE D PHRTT — HE Z IR FEH > 7l
F iR L e
(3) 1ZRk5aZE

FRELE 112k e 2D PHERTT — HE -
HIE Tk L
(4) 11 B 1 5 Bl e 1 Bl 22 5

7RI ELIE (2), (3) JTENHIA o LLIKHIRHEYS
B Ed E IR B SRR & & APRE AT

s

o

A~ LEEAER
() Ba Bk
LIRES0 BRI HER HAL - M ERERH
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i o &8 8 M4+ 1°C 2 ki 5 30+ 1°C
B140+1°C » HAHEHEE S 75 + 5% 2 H R
THEFER - IS 1 ~ 2 ~ 3~ 6@ H 2h#
Ba ot o

(=)t EgrE H
SHE (BROOA M - NEVIE D)

BeAEHERR 57 B o
TESR BIRT 5

— NP RE B ERE R M

& /D P e AU TR £ 000 < ik B R -
FE 12 H2) SR s N o3 B > B hiBC U7 2 3%
af o SR DUINA S D iR AU B RS AL - (H
A R AR RAE AR TR B 2~ ARy
fg » MEFA —E W B ELLF] K B 2 Bhd

mAU 4 238
70 é
60
504
40 5
303
203

10 A

e

T T T T T T T
200 225 250 275 300 325 350 375 nm

Retention Time(min) Loganin
Figure 1. The HPLC chromatograms of Corni g
Fructus, Acori Tatarinowii Rhizoma, Hwan-Shio- R
Dan, and its blank. o -
a. Hwan-Shio-Dan standard decoction, b. Corni 04
Fructus decoction, c. Hwan-Shio-Dan decoction
without Corni Fructus, d. Acori Tatarinowii B S Y UL P T
Rhizoma decoction, e. Hwan-Shio-Dan decoction p-Asarone
without Acori Tatarinowii Rhizoma. Figure 2. UV spectra
Table 3. The result of precision test of Hwan-Shio-Dan
Marker Concentration (pg/mL) 11.14 22.28 55.70 77.97 111.40
substance  intraday (CV%) 0.46 0.32 0.94 0.84 1.15
Loganin (n=6)
interday (CV%) 1.15 1.68 0.90 0.66 0.74
(n=4)
Marker Concentration (ug/mL) 0.73 1.46 3.66 5.12 7.32
substance  intraday (CV%) 1.65 1.00 0.95 0.85 111
[-Asarone (n=6)
interday (CV%) 2.69 3.08 0.86 1.55 0.64
(n=4)
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FEHE o ANFIEREE Rl batsk - e %€ 1R o B
(Malto dextrin) B jR ik pr & G 21 > DiE &
14277 » KO0E FRaz I P (S g g 2 80 1 iR
iRy oK o TEHBRANEYIBCTT JTTH - AR
FAEC 77 LA % B ERE HL A 2 K 5 s 3+ 2
g - B2 80 e H & i ides L H2 kRS > LAK
S YR AR ] (wetting agent) U i B2
TS B % (suspending agent) - HiEE & L
FSHM) K (47.629%) @ KM (43.81%) @ KE N
B A (1.43%) = FIRH (2.38%) : #HUE (4.76%) ©
K gELL bt szt Bl 77 BRI 2 N S BL 7T o

PRl FehE S B > 15 LGASGE R BIY AT -
JEikF oblong #8 » Fehi & 500 % v L HK B2

Table 4. The result of recovery test of Hwan-
Shio-Dan

Marker substance Loganin [-Asarone
(1) Content before spike 55.70ug  3.66 ug
(2) Content after spike  55.69ug  3.67 ug
(3) Recovery 99.99%  100.3%

Table 5. The result of turnover test of Hwan-Shio-
Dan

Marker
substance

Standard  Turnover
rate

Corni Fructus or
Acori Tatarinowii decoction
Rhizoma decoction

16.80 mg
0.731 mg

Loganin
[3-Asarone

1288 mg 76.67%
0.752mg 102.9%
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B2V HD LA RS

AWFFE R B 2 3 iRt - BEEED F
H B 2 HE AT HPL C $5 B2 B 43 43 B - & 2R 40
Figure 1(a) At ¥ 84 K51 47 Al % Loganin 22.5
min sz B-Asarone 49.5 min o

()8 L A

i 9281 %t Loganin Ed B-Asarone 73 HIETT T
6] H A8 52 H R 2 F e Hs R
(CV) fE4nTable 3 A7 » /1/20.32 % 3.08% .2
[ e

(=) HE e L Al B

£ 77 Loganin B B-Asarone 2 #5248 i VA K
I5F - LIPDA (el 28000 - AT 15,2 UV 38 40
Figure 2 fir i » ifi fifgad 3% /0 P A ik Loganin B2 B-
Asarone fi {lil UV 3% & B2 1 A5 e 5 75 08 #H
5] o xtE— 25 S W Fi5 A5 B o0 dtE A T (o] S i s »
Tt REAE S Table 4 o

() 1 B A et

1 E R AR ¥R 2 FEAE AL 2 Loganin
(11.44 ~ 111.40 pg/mL) 32 #EAN > LIHPLC
gy i Bl B 7R (B y = 8.35X - 6.52,
r = 0.9999 B 11 f# R & .« F5 12K /7 B-Asarone
(0.73~7.32 pg/mL )i E i [E A » LLHPLC 53 47
H g 75 f2 U By = 34.28X — 0.08, r = 0.9999 »
S A RARTEM AT b A o BER 1 AR B AH B
T RAF -

Table 6. The appearance result of Hwan-Shio-Dan softgel during stability test

Temperature / Humidity
Time Appearance 4C 25°C 30°C 40°C
(month) result [75%RH [75%RH [75%RH

0 color black black black black
phase separation No No No No

1st color black black black black
phase separation No No No No

2nd color black black black black
phase separation No No No No

3rd color black black brown brown
phase separation No No Yes Yes

6th color black black Brown brown
phase separation No No Yes Yes
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Table 7. The content result of the marker substances of Hwan-Shio-Dan softgel during stability test

Temperature / Humidity

Time Marker 4£C 25°C 30°C 40°C
(month) content [75%RH [75%RH [75%RH
0 L.2(ug/g) 413.2 413.2 4132 413.2
B-A.b (ug/g) 17.9 17.9 17.9 17.9
1st L.2(ng/g) 412.9 417.0 409.9 383.2
B-A.b (ug/g) 18.3 18.1 18.6 17.7
2nd L.2(ng/g) 386.3 3738 3726 351.6
B-A.b (ug/g) 18.1 17.9 18.7 175
3rd L.2(ng/g) 385.8 369.0 339.8 317.3
B-A.b (ug/g) 18.3 17.9 17.8 17.4
6th L.2(ng/g) 388.6 3785 320.3 300.5
B-A.b (ug/g) 18.6 18.1 175 17.7
L.2= Loganin ; B-A.P = B-Asarone.
O-B-D-glucose Figure 1(b) ¥ Figurel(c) LL i » LK Figurel(a) ~
HC,,  H Figure 1(d) g2 Figure 1(e)Lt i » wf Ll & #Y
N Loganin &2 B-Asarone 53 Il 5 1 7 38 /0 P 2 1]
2B RSB R 2 Y o Ak o E LI
B4 BT o ST V5 S 9% S £
$EHRL /Y2 HPLC R & Wt S - al 2F 815 1
BAT28 > A1 Table SHTR o HHHAVA IREE 1 3808 -
L1281 2 Loganin i, 43 Ho 6% 74540 5 77% » &
TRE A SRS R G NG B E
il 2 B-Asarone & it » 1E St B I I B 18 75
Fi 640 B o L o
HLCO . = REMREB
3 A WFge 3 LLOHB BT HPLC $5 R4 E B
ST IS 8D PHI B B8 22 T AR B MK B - 7E
// Y Y12 192 S B 0 (L B NS ) A A
5 -
OCH3H Table 65 #igek% B » B oML B (34 B
OO > (E IR IR I (5 IR 3 Rk B 2
B-Asarone 2 RRVRI A 2 B T M > (208 [ B 3 RE T 1

Figure 3. Chemical structure.

() 17728 3

o3 Rl R D FHE HES R ~ 111 2 5 IR
A~ Lz B e RS~ o B RS
F1 Bz B BS BIE T FEAE R 73 0 0 (5
HPLC [& 41 Figure 1Ff/~ © 1 Figure 1(a) ~

41

Kt org o

Table 7 £ /DK 2 48 2 Loganin B2 /£ %
fEfE R Tl A& E AL HAREE R
Loganin 47 i/ VBRI 85 - L HL e I i il
P BEE G AR BTt DR - {5 B-
Asarone £ 7~ I8 H A8 2 7 14 2 B 0 ] — 15 O
FrfHE %€ - tFigure 3775k » Loganin i) {L 2
it o A IR~ ifiE(Acetal) ~ BEFERES -
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BEE o~ BAGE R S8 LM L
14 5 T B-Asarone AL St i & A 4 BUE RS
e LA o TR % (1 4t e 8 gy AR e R
fil o H e e ] FHIHRY o

€
H

ok
]

fo AW

AAESE EAT WL /D a R ] > G LU
R BH TG BT 5 B R D P 2 R S AR R Y
(Loganin, B-Asarone) » it 17TH 2 € itk o H
ZE MG RS SR v LB AT SeR i i 2
HREERD PR B R - BERE ISR 2 & E
P N — M TEEE 2 7 E R - (B2 H H A
U SRR R B2 2 2 E A - AR 0 HIE
R4 M A B A SR T o R R o B S S
Kok - BE EHANEAA N REC AR A
% 7 > BT LU THENE HE L FRH S8 2 & ek -
B A LE S EEY) R E R
Wt 7€ & 53 4T ©

g

1T = M g

ET

A BF e R KRS P ER T3 )R SCFE (i R
8701020114) » HEI3EHS -

e

1. FDA. 1994. Draft - Guidance for Botanical
Products.

2. Ma, F. Y. 1991. Senile dementia disease cured
by Hwan-Shio-Dan, 14 cases reported. Hunan
Journal of Traditional Chinese Medicine 2: 44,
China (in Chinese)

3. Zhu, M. D. 1993. Male sterility cured by mod-
ified Hwan-Shio-Dan, 89 cases reported.Hubel
Journal of Traditional Chinese Medicine 3: 25,
China (in Chinese)

4.Du, X. et al. 1992. Study of effect on anti-
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The Development of Manufacturing and Analytical M ethod of
Hwan-Shio-Dan Softgel

HORNG-LIANG LAY 3, CESHING SHEU?*, YEONG-SHING WU! AND JUN-HUNG KUQO?

FPharmaceutical Industry Technology and Development Center ,5F., No. 101,
Lane 169, Kang—-Ning St. lsi Chih Cheng, Taipei lsien, Taiwan, R. 0. C.

ABSTRACT

The HPL C analytical method and manufacturing process of Hwan-Shio-Dan Softgel were
developed in this study. First, Chinese crude drugs contained in Hwan-Shio-Dan were pur-
chased and selected. They were then processed by a decoction extractor, centrifugal filter, cen-
trifugal thin-film vacuumed evaporation machine, and spray dryer. Finally, the dry powder
from the spray dryer was homogenized with an oil substance and sealed in a softgel form. At
the same time, a HPL C analytical method for loganin and B-asarone constituted in Hwan-
Shio-Dan was developed to evaluate the stability of Hwan-Shio-Dan softgel. The results
showed that the appearance of Hwan-Shio-Dan softgel was good. Although one of the marker
substances, loganin, slowly decayed with time and the tendency of the degradation became
obvious with an increase in the storage temperature, the other maker substance, B-asarone,
was quite stable during the acceler ated stability study.

Key words:. softgel, Chinese medicine, Hwan-Shio-Dan, HPL C.

43



