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Abstract: We investigated the effect of moisturizing and anti-oxidation of Astragalus membranaceus (Astragali Radix) root
extract with respective to growing districts and extract methods for the purpose of development of cosmetic ingredients.
Astragali Radix was collected in Jecheon, Jeongseon, Taebaek, and Yeongju in Korea and China as growing districts.
Formononetin was determinated by HPLC method as one of the various active agents in Astragalus membranaceus root
extract. The 75% ethanol extract demonstrated to be more effective than HxO-extracted one for a scavenging activities to
DPPH radicals and reactive oxygens. The 75% ethanol extract showed ICs (50% scavenging concentration) of 2.162 mg/mL
and 2.981 mg/mL in case of free radical scavenging activity test and reactive oxygen scavenging activity test, respectively.
Especially, free radical scavenging activity of isoflavonoids isolated from ethylacetate fraction was similar to scavenging
activity of genistein. Astragalus membranaceus root extract of Jecheon district by sonicating extraction method was more
effective in skin hydration compared with others.

Keywords: Astragalus membranaceus, formononetin, moisturizing, anti-oxidation, free radical scavenging activity, reactive
oxygen scavenging activity
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Table 1. Gradient Elution Condition for HPLC Analysis

Time (min) Solvent A* Solvent B
10 90
25 %
20 60 40
30 100 0

® Solvent A : 0.1% in acetic acid in acetonitrile
® Solvent B : 0.1% in acetic acid in water
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Table 2. Physical Properties of Astragalus membranaceus
Root Extract with Extraction Methods and Growing Districts

tent Color
Extracts Dry (S/f)r; en pH o e
JC 25T 161 578 92.07 964
Js. 25C 278 562 83.38 20.74
TB_25C 1.93 5.78 20.79 11.69
Y] 25C 1.87 6.02 86.76 15.40
CH_25C 2.87 6.22 85.59 2057
JC. 90T 3.66 560 91.82 10.72
JC_reflux 1.26 560 90.09 13.16
JC_sonication 1.4 5.89 91.48 10.12
JC_75% EtOH 1.96 578 87.42 1487

Aqueous soln.

# Condition : 1 g, 105°C, 3 h

L Lightness

¢ Yellow direction (+ value : yellow color increase)
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Table 3. Quantitative Analysis of Astragalus membra-
naceus Root Extract using the HPLC

Amt. of dry Conc. of Amt. of
Extracts content formononetin®  formononetin”
(g/100 g) (%) (mg/100 g)

JC25C 14.30 0.0239 341
JS_5TC 24.69 0.0204 5.04
TB_ 25T 17.14 0.0211 362
Y] 25T 16.61 0.0251 418
CH_25C 25.49 0.0289 7.35
JC_07C 14.90 - -
JC_reflux 1119 0.0212 681
JC_sonication 1370 - -
JC75% BOH g4 0.0424 841

Aqueous soln.

# Concentration of formononetin within dry powder of Astragalus
membranaceus root extract

® Amount of formononetin within dry powder of Astragaius
membranaceus root extract

sttt 82 thdk formononetin A2 IE Table 4
of Uehgich B3 A F9 fomononetin® FEE
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Figure 1. Chemical structure of formononetin and calycosin.
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Figure 2. HPLC chromatogram of Astragalus mem-
branaceus root extract.

Table 4. Quantitative Analysis of Fraction Layers for
Astragalus membranaceus Root Extract using the HPLC .,

Amt. of dry Conc. of Amt. of
Extracts content formononetin® formor}onetinb
(g/100 g) %) (mg/100 g)

Lihylacetate 0861 0536 7620
ayer

Butylalcohol 0.870 _ B

layer

HO layer 18.200 - -

# Concentration of formononetin within dry powder of Astragalus
membranaceus root extract

> Amount of formononetin within dry powder of Astragalus
membranaceus root extract
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Table 5. Comparison of Anti-oxidative Activity for As-
tragalus membranaceus Root Extract with Growing
Districts

ICs (mg/mL)*
Sample Free radical Reactive oxygen
scavenging activity  scavenging activity

JC 2T 4677 £ 1.025 12.962
JS_25C 3416 + 1.245 18501
TB_25T 537 = 1421 8.383
Y] 25C 3647 = 0842 23772
CH_25T 5383 £ 0349 19131
Control 1 > 1.000 2214
Genistein-90”

Control 2_BHT 0.389 1.000

* Half scavenging concentration
" Genistein-90 : 90% purity of genistein

Table 6. Comparison of Anti-oxidative Activity for As-
tragalus membranaceus Root Extract with Extraction
Methods

ICs (mg/mL)”
Sample Free radical Reactive oxygen
scavenging activity scavenging activity
JC_25T 4677 = 1.025 12,962
JC_0T 4112 £ 0265 5.845
JC_reflux 8130 + 2202 6.880
JC_sonication 4258 = 0648 5011

JC_75% EtOH
Aqueous soln.

JC_ethylacetate layer  1.355 = 0.212 2615

2162 = 0.386 2.981

 Half scavenging concentration

F&go] Judoz M T wgke va 75% oNeg
3280 1% 17 FuAAT 5
22 ogelAeolE

N

AhAATZTE BT FEZRA AS 7P g3t ¥
on /% AGLFEE

7} FzEknh ol s A —}7—}4 5}71—5? Bo| X%
B AEAsAZEE o] isoflavoncid®] 3FF Foldf
93 AyE Agdt X gAEez AMEE formononetin
9] gtaro] Aldew 71 A H4EYE 0% AFE F
LA Br|2EE9 AL, ke 3 =g AUFeE
Vs ARE A £ A e OgE FE2
A9 wlgte] gakstazrl FEEA Jeid 5% dEe

m
i
r~(m
o,

J. Soc. Cosmet. Scientists Korea, Vol. 32, No. 3, 2006



T8 FE2E9 oHolMEHE £8F9 st
38 539 isoflavonoid FHE F7HA1Z Al 7]A%
A3 Algdr}

o

7= QIEJE%'—H 23], Q9 9 Atz 3N F

2 7AH0] Jen, B39 HgAFe AAIFoEM 9
F2HEH AR B3de FoF 9¥L dvh A4EFLe
AR B % 10~20% A=Y FE& FRstn A
AFREE A, dolZk 7Y 879 B E FE
Fgol Fastel w9 2, FEAY T AT =S
A7 B AT TR AL 9 Axzt
AdL AEimtolE 59 E‘r““i} TEE o]FL o 4
5l AR AARSAR
Aol AasiA H ﬁi%-t— AzstA ddlis) olg 2

r.l

1
ml

N

o, JRE AXE TolFE 24 EFAHES /AR 3l
ot Yo7k EAYV 94—‘%94 }RMsR st 01-2—94
Aol A AaFoz BYlel AFdAMY Bes
sta 9lem], 1 FeAo] EE Frbstal ]tk %71%%
£ HFEAE ARFEZFFRAVIE ol&atd A3
. _

3.4.1. XY &7|FE89 HgEny

AR B7|2EEY BEEAE Husy] Hete A
A8 14 2 3] 5%F 5T, 4% FBASHO|F T4
A 2AAAN F2¢ FVFEE distd 44 JReE
gFe FA8AY AAE Fr1FEEY Rgade o
o v gzsden 53], UKoz AMT H
At 37 3EEe] BEARI S8 AoE JEy
o AR 2 gt &) Fe, AREE 10 min 4
o & 170% 13594 HEans

U on
S
2
HE
flo
ny
o
it
.7
1o
)

““401] 313}"1 diA e
Ak B3], HH4 FV|FEEL isoflavonoid®] o]
AH oz ol 2 Alxl9 371EZ ) ulg i3l
7t Aoy ReadeAe 238 P W
ARE Bk olgjd e HFEHd s FE
AREAFS A A G Feld] o Az
A2 9 HFigure 3).

3.4.2. TEYHY &I|FE2 E5EY
FEdd V&Y BEade AR 25

o

ok

sEEE A, 21329 A 3 5, 2006

250
—-o—-DW e e -8-J8
—=—CH —=—T8B —a—JC
gZOO
£
8 150
-
©
Q
o
F 100t
i)
[
£
e 50
£
2]
0 . .
0 10 20 30 40 50 60
Time (min)

Figure 3. Comparison of skin moisture capacities for
room temperature extracts of Astragalus membranaceus
roots with various growing districts as all one year life.
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Figure 4. Comparison of skin moisture capacities for
Astragalus membranaceus root extracts with various
extract methods as all one year life and Jecheon district.
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Figure 5. Comparison of skin moisture capacities for

sonicating extracts of Astragalus membranaceus roots
with various growing districts as all one year life.
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