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HPLC Hewlett Packard HP 1100
(G1322A Degasser)

(G1316A Col Comp) (G1311A
Q u a t p u m p )

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

Chinese Market Selected
crude available to use
drugs

Ziziphus Fructus (1) Ziziphus jujuba Mill ( ) Ziziphus
(2) Ziziphus jujuba Mill ( ) jujuba Mill ( )

Dioscoreae (1) Dioscorea opposita Thunb. ( ) Dioscorea opposita
Rhizoma (2) Dioscorea opposita Thunb. ( ) Thunb.

(3) Dioscorea opposita Thunb. ( ) ( )

Corni Fructus (1) Macrocarpium officinale ( ) Macrocarpium officinale
(2) Macrocarpium officinale ( ) ( )

Achyranthis (1) Achyranthes bidentata Blume Achyranthes bidentata
Radix (2) Cyathula officinalis Kuan Blume

(3) Strobilantthes forrestii Diels

Schisandrae Fructus (1) Schisandra chinensis (Turcz.) Baill Schisandra chinensis 
(2) Schisandra sphenantthera Rehd. et Wils. (Turcz.) Baill

Acori (1) Acorus gramineus Soland Acorus gramineus Soland
Rhizoma (2) Anemone altaica Fisch
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Asarone 146.4 µg/mL
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µ

1. (Precision)

(1) (Intra-day Test)

Loganin β-Asarone

Loganin 11.14 22.28
55.70 77.97 111.40 µg/mL β-Asarone

0.73 1.46 3.66 5.12 7.32
µg/mL

HPLC 6
CV%

(2) (Inter-day Test)

HPLC

CV%

2. (Accuracy)

Loganin 55.7 µg/mL β-
Asarone 3.66 µg/mL 1 mL

1 mL

Cspike

C spl

C std 

3. (Linearity and Range)

HPLC
X

Y
(y= ax + b) ( r )

4. (Turnover Rate) 

(6) Loganin β-Asarone

:

(1) 

20

200 mL 10 mL
13,000 rpm 20 HPLC

(2) 

(3) 

(4) 

(2), (3) 

50

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 11

22 1 89 11
52 1 65 35
62 1 0 100

A: 0.1% Phosphoric acid.
B: Acetonitrile.
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Figure 1. The HPLC chromatograms of Corni
Fructus, Acori Tatarinowii Rhizoma, Hwan-Shio-
Dan, and its blank.
a. Hwan-Shio-Dan standard decoction,  b. Corni
Fructus decoction,  c. Hwan-Shio-Dan decoction
without Corni Fructus,  d. Acori Tatarinowii
Rhizoma decoction,  e. Hwan-Shio-Dan decoction
without Acori Tatarinowii Rhizoma.

Table 3. The result of precision test of Hwan-Shio-Dan

Marker Concentration (µg/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 (µg/mL) 0.73 1.46 3.66 5.12 7.32
substance intraday (CV%) 1.65 1.00 0.95 0.85 1.11
β-Asarone (n= 6)

interday (CV%) 2.69 3.08 0.86 1.55 0.64
(n= 4)
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Figure 2. UV spectra.
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(CV) Table 3 0.32 3.08%
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PDA UV

Figure 2 Loganin β-
Asarone UV

Table 4

L o g a n i n
(11.44 ~ 111.40 µg/mL) HPLC

y = 8 . 3 5 X – 6 . 5 2 ,
r = 0.9999 β-Asarone
(0.73 ~ 7.32 µg/mL) HPLC

y = 34.28X – 0.08, r = 0.9999

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

Marker Corni Fructus or Standard Turnover 
substance Acori Tatarinowii decoction rate

Rhizoma decoction

Loganin 16.80 mg 12.88 mg 76.67%
β-Asarone 0.731 mg 0.752 mg 102.9%

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

Temperature / Humidity

Time Appearance 4˚C 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

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

Marker substance Loganin β-Asarone

(1) Content before spike 55.70 µg 3.66 µg
(2) Content after spike 55.69 µg 3.67 µg
(3) Recovery 99.99% 100.3%
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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.a (µg/g) 413.2 413.2 413.2 413.2
β-A.b (µg/g) 17.9 17.9 17.9 17.9

1st L.a (µg/g) 412.9 417.0 409.9 383.2
β-A.b (µg/g) 18.3 18.1 18.6 17.7

2nd L.a (µg/g) 386.3 373.8 372.6 351.6
β-A.b (µg/g) 18.1 17.9 18.7 17.5

3rd L.a (µg/g) 385.8 369.0 339.8 317.3
β-A.b (µg/g) 18.3 17.9 17.8 17.4

6th L.a (µg/g) 388.6 378.5 320.3 300.5
β-A.b (µg/g) 18.6 18.1 17.5 17.7

L.a = Loganin ; β-A.b = β-Asarone.
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Figure 3. Chemical structure.
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The Development of Manufacturing and Analytical Method of

Hwan-Shio-Dan Softgel

HORNG-LIANG LAY3, CESHING SHEU2*, YEONG-SHING WU1 AND JUN-HUNG KUO1

The HPLC 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 HPLC analytical method for loganin and ββ-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, ββ-asarone,
was quite stable during the accelerated stability study.

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