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The Extract of the Glycyrrhizin from Glycyrrhizae Radix and Antibacterial
Activity of the Treated Fabrics

Young-Sook Lee’ and Jeong-Dae Jang

Dept. of Clothing & Textiles, Pusan National University;, Busan, Korea

Abstract : This study investigates the attachment of glycyrrhizin to fabric using an X-ray photoelectron spectropho-
tometer(XPS). XPS spectra analysis showed that carbon content on treated fabrics with 0.2% glycyrrhizin increased to
2.699% for silk, 2.829% for nylon, 1.505% for cotton, respectively. The results show that glycyrrhizin is absorbed on
treated fabrics. The glycyrrhizin extraction method makes radix glycyrrhizae powder 10g treat the first and the second
treatment with ethanol, remove impurities on 75°C; subsequently, it is treated for 10 hours with ethanol 75% on 85°C
and lyophilizated. As the result, glycyrrhizin is extracted 1.7g in GL-I, 1.1 g in GL-II. As the result of abstracting gly-
cyrrhizin with two methods, pure glycyrrhizin was abstracted 45.9% in GL-I, 74.9% in GL-II. GL-I, GL-II; in addition, gly-
cyrrhizin(Japan) on TLC plate was separated in Rf 0.6. By GL-II extract method, this experiment obtained glycyrrhizin
15 g treated in a bath ratio set to 1: 100. Silk fabric was treated at 80°C, 60 min. in, nylon fabric 10°C, 70 min., and cotton
fabric 30°C, 80 min.; subsequently, silk, nylon, cotton fabrics showed a 99.9% antibacterial activity for Staphylococcus

aureus and Klebsiella pneumoniae.
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glom west 43S 7EIT (Han et al., 1991; Kim et al., 1995).
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lycyrrhlzan] e xsde] e
A& TF glycynhlzln_i Zgete] AE BH A8, 7
Z FEo2HE Fg FE glycyrrhizine TLC2F HPLC
o] &&te] Bl om R &9 glycyrrhizing 2] A
gt S AESIT

2.

4 3
21 ME o A7
Z2EH-HA ), glycyrrhizin(glycyrrhizic acid CyHgpOy6=
822.93, ML T 3EkA&iit, Japan), HPLC DAD detecter
(AgilentA} 1100 series), ethyl alcohol 99.9%(C,HsOH, Juncei
Co., Japan), Evaporater(EYELA, A-3S),

chemical. Freeze



Table 1. Characteristics of fabrics
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. Yarn counts Fabric count (per 5 cm) Weight Thickness
Fabric Weave )
(warpxweft) warp weft (g/m) (mm)
Silk100% Plain 21Dx21D 276 192 25 0.08
Nylon100% Plain 70Dx70D 214 150 65 0.15
Cotton100% Plain 36sx36s 141 135 100 0.20

Dryer(# 4 77 2 VD-41), TLC plate, 3= FA|AAAR0)|4]
AR KS K 0905 1H8¢] 2 A=, Udedl= 3 1A
=& ARSI

2.2. glycyrrhizin F&H

22.1. XPS A& AE Az & 5y

Glycyrrhizin®] 2ol A% FH=XE dolrr] 95l ol&
Aol 4o|R] ¢+ Glycyrrhizin X5 FGHUbK T3S Giit,
Japan) 1g& /5 500 ccoll &8)AIAA 0.2% Glycyrrhizin
NG Az F 8H] 1:10002 3l AZEelE 80°CellA
60%, FAEAEE 100°CollA 70202 A2]sisieh A3
T(Lee & Jang, 2010b)ollA] AEZ Q27 Aol GAUAZE
2 Z7MA717] Y5k vk Jalo 2w wESE wiek RS
7] e eBE QA 77171 fEIA 7 HAE
2 30°C90°C7HA 80ZE AEdh A, 50°ColY Aeom
Z4E IFo] YeH 30°CollMe ALYl &8k
2z vwste] ZA BelskA] ¥, 4 A=dE S0
FABIAL Sl Ao WriHglons WaEds 30°ColM 80

&

T AFste] FAlEaL ARAIZ o AlRE Ase XPS(X-ray
photoelectron spectrophotometer)”]71o €]l A 4390

2.3. glycyrrhizin £& U 24
2.3.1. glycyrrhizin =
A2 100 g HA7IE mMEHA Ballsh & PRET 10g2
ZH% 3le] soxhlet extractordl] oAl AGAIZE B2t dEE 1
2, 22F FEot] EEES AASAL ] 75% ClSEE 102
7 BoF &3l glass filter2 23] A {uiE 3A ¢
7R AAT T A7 FRFE L8t sE0E AL

232. HPLC &4

A glycyrrhizin ¥2 2%-& HPLCO
Cipri=s

(1) HPLC =4

Mobile phase A(0.2% acetic acid): Mobile phase B(aceto-
nitrile) = 65 : 359] 3, flow rate : 1.2 ml/min.2 3} column <&
EE 40°CZE 3iem AE7] 2 UV 254 nm= st
QS 20 plE FYsFIh.

(2) A=A 24

Glycyrrhizin & 5 50% ogrS= 3438k] 1000 pg/lel
=7t HA ¢ & FHFE A8 10, 25, 50, 100 2

ofsi B 24

250 pg/mle] FEZ WHEo] ¥FE SUNS A BFE P

< 2kl

2.3.3. TLC ¥4

glycyrrhizin 88 57500 HoJA TLC plated]] spotdhe]
ANgulel IR ANSIH e glycyrrhizin EEE9 2%
9] glycyrrhizin #28] & £%S A/MAZl & UV lamp 3
oA Flstict.

ZA7)-gn) &3 8] ; 1-propanol : H,O : acetic acid=60:15:1

24 838 =3

KS K 06932] &9 gv= A W JFH AIF
HE o83t

2.4.1. glycyrrhizin*] 2]

B8 2kx 200g FolA 150 g0 & GL-II FEH o
u

o

a4 glyeyrrhizing =38t 158 g9] glyeyrrhizin £29-& 4

Ao o] FoA 15g8 Hdl] FFSF 1500 cc2 &5l

24 1:10002 3l3, AZElE 80°ColA 60%, L}° € 3

Eofl= 100°ColA] 708, BAEoE 30°CollA] 8027t X5}

of PAEAL ARNAN 4 P& RS A
242 NEH

5= Klebsiella  pneumoniae(American type Culyure
Coillection No.4352)9}  Staphylococus —aureus strain 209

(American Type Culture Collection No 6538)% ©]-&35}%]

2.43. 344 /\]3 g—
KS K 06939 &JA3I B asds ALt Sk
A 74E& = Ma-Mb)x100/ M,

Ma : HIZH9] 2447} ujok w AT A B
Mb : Al@He] 2447k WSk Fo] A 3AA HEgh
3. 43 3 o

3.1. glycyrrhizin &4
glycyrrhizin®] 2 Eo] A3 HeEXE Lolrr] 95t
glycyrthizin 3= 22 AAE, YUEAE, WA= 02%
glycyrrhizin & o2 7133 ¥ 7lFgA 89 HHEASL
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Fig. 1. Surface XPS spectrum of silk fabrics without-glycyrrhizin
treatments.
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Fig. 2. Carbon combination shape of silk fabrics without-glycyrrhizin
treatments.
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Fig. 3. Surface XPS spectrum of silk fabrics after-glycyrrhizin
treatments.
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Fig. 4. Carbon combination shape of silk fabrics after-glycyrrhizin
treatments.

A3k AR FREAE AT XPs W) et 4
B2k ek ARLAS] A eV Yot W] uee
o B o5 THORH HAATINEG Uobd 5 AUt
(Choi & Lee, 2005).

3.1.1. glycyrrhizin *]2]el 23t A% E2] W 54

glycyrrhizin A 2|t A4 BH] 3l AdHstE &
FME AZE} XPSE AT H| w5}
YERSIT

TEG AR AFES 2E H4REA G H, O, No|
B4z FRE] AL ofnAte] Tt AEste] polypeptide
Aol o]FoJAH, glycyrrhizin® CypHgpO16= F1O1 AUTHSeo
& Lee, 1999). &4 94 FolA f71EZS] 7P 71&0] =
E HAE 7|F0R glycyrrhizin®] RFIRZS XA FpAlo)
o3 AXE ZHE #Ae 43, Fig. 13} Fig. 3I4= 284
eVollA C9l 3=, 399 eVellA] N =, 532eVolA O B=Z&2
HEFJOH glycyrrhizinX 2] A3} 2] FollA AZEQ &
2 A HE2 Table 28 72e] glycyrrhizind 2] % 65.616%
oAl A F 68315%=A ©Ao] ol 2.699% S 7]

%0] Fig, 394 kA peakx7} F71E 2 ©AATS U
ERd glyeyrrhizin #12] A Fig. 20l v]sl 2] & Fig. 4l
Al C-HAE®] 371 = glycyrrhizin Ad#0] &= F21=|
o ASS & F Ak

2) glycyrrhizin 2]l oJgt L&A ES] 1H 54

HAE 2E2 ol =A% -CONH)l 2|ste] g7} a4

Table 2. Shape component rate of silk fabrics without and after
Glycyrrhizin treatments

Peak(%) C N O
Without-Glycyrrhizin treatment  65.616 13.981 20.403
After-Glycyrrhizin treatment 68.315 11.335 20.350
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Fig. 5. Surface XPS spectrum of nylon fabrics without-glycyrrhizin

treatments.
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Fig. 6. Carbon combination shape of nylon fabrics without-glycyrrhizin
treatments.

o FAE o]FA ' AREA C, O, N, HE 4=
o™ glyeyrrhizin 74 ¥4 C, H, O °]2Z XPSol| 9]
3lod glycyrrhizin 28] A3} 9] A& diste] gl gk
AR 2 FH W3S Fig. 5~89 Table 3o YR

Fig. 59 Fig. 7914, UL E FEoe XPS 2 EH0]
284 eVolx C T2, 399evelld N T2, 532¢Velld O F=2
2 AEENH, Table 3914 glycyrrhizin 2] 22} 2] F<
Bhho] K& v]8-8 A7 A 74.134%04 28] 3 76.963%%=
ghaeo] Fhefo] 2.829% F7Feted Fig. 79lA ©4e] #|AX)7}
wolgon, A8 7 JAE2HES w©hao] X7} BolA
718 ARl & Hst glov XA Fig. 6ETE X
¥ Fig. 89l & A C-HF 5718 AeE Yt u
F/W UAE HEAXME glycyrrhizino] A& Fat=]o] e

§JFO a‘]— 11;],

3) glycyrrhlzm 2ol o3t HAZe] W
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Fig. 7. Surface XPS spectrum of nylon fabrics after-glycyrrhizin
treatments.
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Fig. 8. Carbon combination shape of nylon fabrics after-glycyrrhizin
treatments.

Table 3. Shape component rate of nylon fabrics without and after
glycyrrhizin treatments

Peak(%) C N (0]
Without-glycyrrhizin treatment 74.134 7.954 17912
After-glycyrrhizin treatment 76.963 7.153 15.884

HAEL cellulose 3RS FARCE s}b (CeH,o05)NZ
J PorZ glycyrrhizin F-2dF= O, C & U=
A7 A & FH2AS Fig 9129 Table 401] HERASITE .
Fig. 99} Fig. 11914 XPS 2 E™o] 284 eVelA C T2,
532eVAlA] O FAZ HAEEY O, €4 FAH]E Table 4oﬂ
A glycyrrhizin A 2] & 62.872%90 4 glycyrrhizin A2 &
64.375%2A Xg] & Co] o] 1.505% SISt uhebA]
Fig. 1A= BtAke] o] F7ksllon, Al Az $o] g
2 AF vlaolA A2 Ml Fig 102tk 22 32 Fig. 12
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Fig. 9. Surface XPS spectrum of cotton fabrics without-glycyrrhizin
treatments.
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Fig. 10. Carbon combination shape of cotton fabrics without-glycyrrhizin
treatments.
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Fig. 11. Surface XPS spectrum of cotton fabrics after-glycyrrhizin
treatments.
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Fig. 12. Carbon combination shape of cotton fabrics after-glycyrrhizin
treatments.

Table 4. Shape component rate of cotton fabrics without and after
glycyrrhizin treatments

Peak(%) C (6]
Without-glycyrrhizin treatment 62.872 37.128
After-glycyrrhizin treatment 64.375 35.625

ol C-HAZe] Zth=o] glycyrrhizine] FHHRSS &
Aok A AAE, JURAE, AAE EF glycyrrhizin
Az] F whiel ghgo] Woly AEEW| C-H Y $71R
B4 4% Fex Hste 434S BIYOUE glyeyrrhizin® 2
Bo| o} X0 wer ¥z Pl 2ol ot HAE,
ANE YA2H B 7lgAE7} 715 glycyrhizing] 71
2 EAL Ao &4 & < v Ao

3.2. #=25F glycyrrhizin £&

Zrzo] AR FolA glyeyrrhizin® 84307 Wzt g of
M A ZollA] gele FAFL AR AFAINE A
EAJo] 9Jom(Kim, 1981), A3 AT(Lee & Jang, 2010b)ol|A]
SHRIFZRT o) ot Mi FEFTr} K FEF
RoEE gerEg o83l Azl Alzhasiel o] 2FFe]

glycyrthizing FZ33th.

%

3.2.1. 12} glycyrrhizin &

g 2 B9 10 g2 soxhlet extractord] ¥olA 5A1%F
ot 75°CNA 100% gk 250 miZ 4] AE & 2528
AABIAL, 75% oNE-E 250 mliE 85°ColA 10417 553 &
glass filter= FA|A E0|E evaporatorZ AASIL FHGT
10cc® &3IAAAN TAZAZSI] &2 1.7 glsF "GLI"o|2}
e don F& 8L Fig 139 HeERIAL



Glycyrrhizae Radix 10g
Extract with EtOH 250ml

( Extract with 75% EtOH 250ml ]

Filtration

{ Evaporation under vacuum Glycyrrhizae Radix extract ]

[ Freeze drying (below -50 ) ]

[ Glycyrrhizin powder ( 1.79) ]

Fig. 13. Flow chart of glycyrrhizin(GL-I) extraction in glycyrrhizae
radix.

Glycyrrhizae Radix 10g
Extract with EtOH 250ml

Filtration

Extract with EtOH 250m|

Extract with 75% EtOH 250ml

Filtration

[ Evaporation under vacuum Glycyrrhizae Radix extract ]

[ Freeze drying (below -50 ) ]

( Glycyrrhizin powder(1.1g) ]

Fig. 14. Flow chart of glycyrrhizin(GL-II) extraction in glycyrrhizae
radix.

3.2.2. 2} glycyrrhizin &

Z2EZ 10gS soxhlet extractorol] o] 75°ColA 100%
AEkE 250 mIE SAZFESE MEetal AR 1BE 5 &
TES 23] WE3l] AAT $ 85°ColA] 75%ERE 250 mI=
1087F &3} glass filter® SZHA]7)3L -G0S evaporator®

F 10cc FRHTE gallst] TAUX AAAN &F
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Fig. 15. HPLC spectrum by glycyrrhizin (GL-I) extraction.
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Fig. 16. HPLC spectrum by glycyrrhizin (GL-II) extraction.

L1gel3t "GL-I"ol2} $he At = H-L Fig. 1490
R ST

3.3. glycyrrhizin F£&&0]| LSt HPLC =4

3.3.1. GL-1°] HPLC &4

Fig. 15914 GL-I 14mg& 32 SR/S 1mlol] =] 100)
3|43l HPLC 438t A3, GL-I 7.867° 64.3 pg/mlie]
<538 glyeyrthizine] FE=HAT wWebA GLIS &5
glycyrrhizin®] 45.9% X3=o] S & F AUk

3.3.2. GL-II¢] HPLC 4]

Fig. 16914E GL-I 1.17mgS 3% £FF 1mlo] 59
108) 3l&sle) 43 A3 GLIIE 7.844% 87.6 ug/mle
glycyrrhizin®] F2E 0 u R GLOIME <5738 glyeyrrhizin®]
74.9% FZEEI).

3.4. TLCOl 2/8t glycyrrhizin 24

GL-I 0.05g(A)%} glycyrrthizin 3% 0.05 g(B), (GL-ID)
0.05 g(C)l 22t S/ SuE Eoix 7N 1-propanol :
H,0 : acetic acid=60:15: 19141 &2 A7E Fig. 170 1}
ERR AT

a9 F29 glycyrrhizin TLC plate “dellA GL-I(A)
9} glycyrrhizin 5% (B), GL-II(C) =5 RFX 0.63 e
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(a) (b) (c)

Fig. 17. TLC chromatogram by glyrrhizin (GL-I)(a) and standard
glycyrrhizin(b) and glyrrhizin (GL-II)(c).

rulo
dot
‘0,
e

o] glycyrrhizin®] &4 A T St

3.5. gy

e 53 glycyrthizind 2] 28-S WSR2 Staphylococus
aureus(FN =231, Klebsiella pneumoniae(M B0 2
S Aaaas® SAser 33A19 Baez At
itk
AT

3.5.1. A Ee At ool that skt

FAFZCAATF-ES FFEH B vl B EAiske A
AORA HFe| FUAR] a7 PP FHEY, 48
HH, A=Y, 255 55 497l 72N FHOA
3] QAo FFE I A Q1] 10~20%0014] A &Hom B
= AH, 702 Avph. 7t 24T golollA &2 AIZF
off F2Em vo]7k EWHA F2hgo] "Xty 7047t Ho
W oA 2 H[Eo] Eof7ke el A =] 4
#OoRA, A WA & Ao 9 #o 7 duA U
GL-II o2 F&3t glycyrrhizin 15 g $F5 1500 ccZ
B3lst =S4 1:10000.w.L)0E AAE, YUEAE 9 HE
£l glycyrrhizin A2|$t &0l dlste] 4 4 AHE
Table 59 YERSIT]

Table 5004, ¥2] &3 glycyrrhizinx]2] F&2] FMFE
gt FEel] ek o FAES BF 99.9%E YERR
ok Koo(2005)9] AN E 7% FE2ES T+, 5%

o, o)A F48 A ¥ oz} in vitro system S X
7401]/‘1 Agte] A= JABKE FloE HyEy glomg 2
ApellA A&l A2|gt glycyrrhizine] S4S 7H4
Ade 1 T F Uk

=2

for O

o

DY

=

e

Table S. Antibacterial activity reduction rate in fabrics

Antibacterial Activity(%)

Method Fabrics Staphylococus Klebsiella
aureus pneumonia
. Silk 99.9 99.9
Glycyrrhizin Nylon 99.9 99.9
treatment
Cotton 99.9 99.9
% B AN mpolEz B ohjet Pupelelo} el

T3

o AR FollA licochalcone} retrochalcone®] Co,o}t
cytochrome C reductase Ale]ol|A] Ak AH|E As||sle] 213
Fael FAS fFEste] wE el @4& At
(Haraguchu et al., 1998a; 1998b), Sung(2006)2] Aol 7+
ZFEE] Sophimuriumd3t Fungusdol Oste] dFa 37}
Z AoF Buroe] glom, dE HiAFE A=
at7te Al dEEol 26%C1dd W TR E9t e
EL2 (Nakashima, 1995), 732 F32<] glycyrrhizin #2] 2
oA e graArt veRd e R AZE

4. & =
7Azo] F8 7154 EZR glycyrrhizino] &l F2EEX

2 olr7] Y8l glycyrrhizin 5 E02 Aglsle] XPS
(X-ray photoelectron spectrophotometer) 3™ #2412 3}ST).

AxZ HH glycyrrhizin® GL-I, GL-IMYH o2 #8] F=3}
o] TLCE AMNAA glycyrrhizin £& £33 £2 353
glycyrrhizind ¥ B3l HPLCE =& S43%oH
glyeyrrhizin 2] F2E2 AF&3 Y& F= 9 Hi=ol
A st FAXEFTHI} HH A WFo=E S 24
g A v 2 ZES Ak

1. 02% glycyrrhizin®2] 3 XPSZ ¥WHEA #2J3 A},

Hno] Fhako] AAENA 2.699%, YUEAELS 2.829%, W
8L 1.505% S5k glycyrrhizin®] 2ol F2tE o] =
AL It

2. ZAZEHE GL-, GL-IMECE glyeyrrthizing 2 3
Z3te] HPLC #4913 A3, GLIME 45.9%, GL-IPIM=
74.9%°] =T glycyrrhizing FE3I1TH

3. TLC plate “JollA GI-1, GL-II, glycyrrhizin 5% 25
RfA] 0.62 YEPH S ZH glycyrrhizine] #2] FE53 RS
Q1&kict.

4, SALS GLIIZ A

& A%E, YAEAE, neB
ALY TET A B 99

0.0%2] F Lhepieich,
LMl 2

o =R RAEh AfabA SEATHIdp elste]
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