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| ABSTRACT |

The Compositional Differences of Sipjeondaebo-tang(Siquandabu-tang)
Decoctions Extracted by Different Extraction Method and Extraction Time

Jung-Hoon Kim, Chang-Seob Seo, Woo-Young Jeon, Hyeun-Kyoo Shin
Basic Herbal Medicine Research Group, Korea Institute of Oriental Medicine

Objectives: This study was performed to compare the differences between
decoctions extracted by different extraction method and extraction time.

Methods: Decoctions were prepared with pressurized or non-pressurized extraction
for 60, 120 and 180min. The yield of extract, total soluble solid content, hydrogen
ion concentration(pH) and the content of reference compound in Sipjeondaebo-tang
(Siquandabu-tang) were investigated.

Results: While yields and the total soluble solid of decoction were higher in
pressurized method proportional to extraction time, pH values were lower in
pressurized method and showed decreasing values with increasing extraction time.
Albilflorin, ferulic acid, nodakenin, coumarin, cinnamaldehyde and glycyrrhizin
were contained in decoctions by pressurized extraction method more than non-pressurized
method whereas the content of coumarin was higher in decoctions by non-pressurized
extraction method. In addition, coumarin was extracted increasingly with extraction
time in decoctions by pressurized method, however, nine compounds except cinnamaldehyde
showed the tendency of increasing proportional to extraction time.

Conclusions: The results show that extraction methods including pressurized or
non-pressurized extraction, and extraction time could affect the physicochemical
characteristic or composition of Sipjeondaebo-tang(Siquandabu-tang) decoction.

Key Words: Compositional differences, Sipjeondaebo-tang(Siquandabu-tang)
decoction, Extraction method, Extraction time
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Table 1. The Composition of Medicinal Herbs in Sipjeondaebo-tang(Siquandabu-tang)

Herbal medicine

Pharm

Original location Arr(lgmt

Ginseng Radix

Korea Insam

Geumsan, Chungnam 3.75

Atractylodis Rhizoma Alba Kwangmyoungdang China 3.75

Poria Sclerotium Kwangmyoungdang  Pyeongchang, Gangwon 3.75
Glycyrrhizae Radix et Rhizoma  Kwangmyoungdang China 3.75
Rehmanniae Radix Preparata Daekyoung Euiseong, Gyeongbuk 3.75

Angelicae Gigantis Radix Kwangmyoungdang Bonghwa, Gyeongbuk 3.75
Cnidii Rhizoma Korea Al\élseodclic;?iinHerbal Yeongyang, Gyeongbuk 3.75
Paeoniae Radix Kwangmyoungdang Euiseong, Gyeongbuk 3.75
Astragali Radix Kwangmyoungdang Jecheon, Chungbuk 3.75

Cinnamomi Cortex Kwangmyoungdang Vietnam 3.75

Zingiberis Rhizoma Crudus Kwangmyoungdang  Yeongcheon, Gyeongbuk 3.75

Zizyphi Fructus Kwangmyoungdang  Yeongcheon. Gyeongbuk 3.75

Net Amount (g)

- 45.0

AR ELERE B

D A 5 24

=(pH) &4

Refractometer(Pal-a, ATAGO, Japan)
£ AHEsle e 1R s 54
st em, pHE pH meter(672 pH/Ion
meter, Metrohm, Switzerland) & A}-$-3}
o A3t

3) HPLCE &3 A= =4 Az 4

(1) AZEA ZA

B A= 5-hydroxymethylfuraldehyde
(5-HMF. 99.0%), ferulic acid(99.0%) (°]4}
aldrich, USA), albiflorin(98.0%), paeoniflorin
(99.0%), liquiritin(98.0%), cinnamic acid
(99.5%), cinnamaldehyde(98.0%), glycyrrhizin
(99.0%), coumarin(=98%) (°]4 Wako

Pure Chemical Industries, Japan), nodakenin
(99.0%. NPC BioTech., Korea) 5% #|
FEAZ A3 (Fig. ). &4 A=A
B2 methanol(HPLC grade, J.T.Baker,
USA)ell o8 stock solutions W& F
7zt AEHEE IA WY vxE 343
of AFgAE At

(2) Alge] =A

7 ARz 2 A Ao RE
Aelel S (.2 um syringe filter(SmartPor®,
Woongki science, Korea) & o 3}3}e] 10
W Mg & PN oz Abgat.

(3) =AM x=7 AA

A W AZAEES AFI] AEA
solvent delivery unit(LC-20AT), auto
sampler(SIL-20AC), column oven(CTO-20A),
photo-diode array detector(SPD-M20A),
degasser(D GU-20A;3) S22 FA% HPLC
system(LC-20A, Shimadzu, Japan)< A}
43tgdeh. £l AFS-3F 22> Gemini

C18(4.6 x 250 mm, 5 pum, Phenomenex,
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Fig. 1. Chemical structure of constituents in Sipjeondaebo-tang(Siquandabu-tang).
1: 5-HMF, 2: Albiflorin, 3: Paeoniflorin, 4:Liquiritin, 5: Ferulic acid, 6: Nodakenin, 7:
Coumarin, 8: Cinnamic acid, 9: Cinnamaldehyde, 10: Glycyrrhizin.
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Fig. 2. The yields of Sipjeondaebo-tang
(Siquandabu-tang) extracts by extraction
method and time.

* P<0.05, ** P<0.01, *** P<0.001 (compared
to content of compound in 60 min)

# P<0.05, * P<0.01, ** P<0.001 (compared
to content of compound in 120 min)

T P<0.05, Y P<0.01, T P<0.001 (compared
to content of compound in pressed method
vs. non-pressed method)
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Fig. 3. The degrees brix of Sipjeondaebo-
tang(Siquandabu-tang) extracts by extraction
method and time.

* P<0.05, ** P<0.01, *** P<0.001 (compared
to content of compound in 60 min)

# P<0.05. * P<0.01, ** P<0.001 (compared
to content of compound in 120 min)

' PC0.05, T P<0.01, T P<0.001 (compared
to content of compound in pressed method
vs. non-pressed method)

3. A% Wijel wE AAAEES]
T a0 2% = (pH) #3

Zhok Awsh wqk Aukl A 603 v
12083 180X 27 #24 de
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Fig. 4. The potential of hydrogen(pH)
in Sipjeondaebo-tang(Siquandabu-tang)
extracts by extraction method and time.
* P<0.05, ** P<0.01, *** P<0.001 (compared
to content of compound in 60 min)

# P<0.05, * P<0.01, ** P<0.001 (compared
to content of compound in 120 min)

T P<0.05, Y P<0.01, T P<0.001 (compared

to content of compound in pressed method
vs. non-pressed method)

4. A el wE AANGEY 74
AE T W
1) Linear regression, correlation coefficient
(1), AEA, AF3A
Aol A" Az = H9
= 74 AE¥E=E 0.16-150 pg/mLE AA
stglar, 2 AR ABASGH)E 09993
o7 AAAe] FEFAYE. 4 AR
9] 71Z3HA (limit of detection. LOD) <}
72384 (limit of quantification, LOQ)
+ 27 0.02-1.07 pg/mL, 0.06-3.56 png/mL
o2 yebgek(Table 2).

Table 2. Linear Range, Regression Equation, Correlation Coefficient (r2), LOD and

LOQ of Standard Compounds

Linear range

; LOD'  LOQ

Compound (1g/mL) Regression equation r (ug/mL) (ng/mL)
5-HMF 0.78 - 100.00 y=79036.95x-20627.65 0.9996 0.05 0.17
Albiflorin 0.78 - 100.00  y=7744.83x-1907.07  0.9999 1.07 3.56
Paeoniflorin 1.17 - 150.00 y=11961.67x-8409.55 0.9998 0.70 2.35
Liquiritin 0.78 - 100.00  y=17540.64x-291.08  0.9997 0.16 0.52
Ferulic acid 0.39 - 50.00 y =45565.27x-20503  0.9993 0.02 0.06
Nodakenin 0.78 - 100.00 y=22029.78x-1716.44  0.9996 0.04 0.13
Coumarin 0.78 - 100.00 y=43978.23x+9187.54 1.0000 0.09 0.30

Cinnamic acid 0.16 - 20.00
Cinnamaldehyde 0.78 - 100.00
Glycyrrhizin 1.17 - 150.00

y =84132.06x+408.44  0.9997 0.04 0.14
y =121946x+23465.66  1.0000 0.04 0.12
y = 8899x-536.26 0.9997 0.16 0.52

& LOD : limit of detection
b LOQ : limit of quantification
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!
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Fig. 5. Chromatograms of standard mixture (A) and Sipjeondaebo-tang(Siquandabu-tang)

extract (B).

1: 5-HMF. 2: albiflorin. 3: paeoniflorin, 4: liquiritin. 5: ferulic acid, 6: nodakenin, 7: coumarin,
8: cinnamic acid, 9: cinnamaldehyde, 10: glycyrrhizin.
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60 vl 120% 7R Fos g
Z7}2 ®9l3, ferulic acid. nodakenin,
coumarin<> 60 WH] 180N = F2]
3 2712 ¥9l o, liquiritin, glycyrrhizin
2 120% wiu] 180EANM = F23t &7}

£ e lEl. Cinnamaldehyde: AlZF
of uhel ko] At Ed, 60%
v 12083 180+, 2] 1208 dwu]
180FNA 257 Fo3 HAE B F9l
o} (Table 3).

0.120 (A)
0.100
. 0080
ﬁ ®
§ ooeo %
]
S 0.040
0.020 I 1 ‘]
1
0.000 =
5-HMF Albiflorin Paeoniflorin Liquiritin Ferulicacid Nodakenin ‘Coumarin Ci ic acid Ci
mPresseurized 0.028 0.013 0.073 0.034 0.006 0.030 0.017 0.002 0.044 0.040
Non-Pressurized 0,023 0.012 0.072 0.023 0.006 0.021 0.016 0.002 0.028 0.031
0.120 ®)
0.100
-
. 0.080
§' AEE
R . —/
3 I
8 o0a0 ® I
- ™ -
0.020 . T I
I
0.000 . -
5-HMF Albiflorin Paconiflorin Liquiritin Ferulicacid Nodakenin Coumarin Cinnamicacd  Ci y
mPresseurized 0.032 0.018 0.090 0.046 0.007 0.031 0.023 0.003 0.043 0.046
Non-Pressurized  0.032 0.015 0.091 0.041 0.008 0.028 0.022 0.003 0.019 0.047
®
0.120 ©
0.100
. 0.80
B
£ 0.060 I
£
S goa0
z N 1
0.020 . Il
0.000 -
5-HMF Albiflorin Paeoniflorin Liquiritin Ferulicacid Nodakenin Coumarin Ci ic acid Ci
nPresseurized 0.036 0.015 0.080 0.051 0.007 0.030 0.028 0.004 0.047 0.050
Non-Pressurized  0.035 0.017 0.110 0.055 0.009 0.033 0.022 0.003 0.013 0.060

Fig. 6. The contents of reference compounds in Sipjeondaebo-tang(Siquandabu-tang)
by extraction method(pressed/non-pressed extraction).

(A) 60min, (B) 120min, (C) 180min.

* P<0.05, ** P<0.01, *** P<0.001(compared to content of compound in pressed method vs. non-pressed method)
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Table 3. The Average Contents of Reference Compounds in Decoctions Extracted

by Pressurized and Non-pressurized Methods

Method

Content (%)?

Compound

60 min 120 min 180 min
5-HMF 0.028+0.007 0.032+0.003 0.036+0.003
Albiflorin 0.013+0.002 0.018+0.001 0.015+0.004
Paeoniflorin 0.073+0.006 0.090+0.001 0.080+0.015
Decoction Liquiritin 0.034+0.008 0.046+0.007 0.051+0.011
extracted by Ferulic acid 0.006+0.001 0.007+0.001 0.007+0.001
pressurized Nodakenin 0.030=0.005 0.031+0.001 0.030+0.004
method Coumarin 0.017+0.003 0.023+0.001* 0.028+0.001%*#
Cinnamic acid 0.002+0.000 0.003+0.000 0.004+0.001
Cinnamaldehyde 0.044+0.011 0.043%0.003 0.047+0.004
Glycyrrhizin 0.040+0.003 0.046+0.009 0.050+0.008
5-HMF 0.023+0.006 0.032+0.000* 0.035+0.001
Albiflorin 0.012+0.002 0.015+0.001* 0.017+0.002
Paeoniflorin 0.072+0.013 0.091+0.002** 0.110+0.004
Decoction Liquiritin 0.023+0.002 0.041+0.003**  0.055+0.005%***#
extracted by Ferulic acid 0.006+0.000 0.008+0.000**  0.009+0.001***
non-pressurized Nodakenin 0.021+0.001 0.028+0.001**  0.033+0.003***
method Coumarin 0.016+0.001 0.022+0.001** 0.022+0.002**
Cinnamic acid 0.002+0.000 0.003+0.000* 0.003+0.000
Cinnamaldehyde 0.028+0.002 0.019£0.001%** 0.013+0.001%** ###
Glycyrrhizin 0.031+0.003 0.047+0.003**  0.060+0.004*** #*

4 Content (%) = Mean + SD

* P<0.05, ** P<0.01, *** P<0.001 (compared to content of compound in 60 min)
# P<0.05, * P<0.01, ** P<0.001 (compared to content of compound in 120 min)
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