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Biotransformation of Liquiritin in Glycyrrhiza uralensis Fisch Extract
into Liquiritigenin by Plant Crude Enzymes
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ABSTRACT : Liquiritin in licorice (Glycyrrhiza uralensis Fisch) extract was treated with three different plant crude
enzymes (Prunus dulcis enzyme; PDE, P. armeniaca enzyme; PAE and P. persica enzyme; PPE) for biotransformation. The
resulting product of liquiritin was analyzed by TLC and HPLC. The A-glucosidase activities of crude enzymes were 259.6 U/
g (PDE), 407.6 U/g (PAE) and 445.8 U/g (PPE), respectively. The liquiritin was converted to liquiritigenin after 12 hours of
incubation with the crude enzymes. Liquiritigenin content reached its maximum level after the treatment with PPE at 37TC.
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7% (Glycyrrhiza uralensis Fischye 3l &3sl= thdAl
BEx2A] gke|glol| A RIS ARSEIA A= oA T sl
o]t} (Hong, 1972). 7= dj4] ofgjgso s AIVE
S2E 44, g5 2 I E27] 2L, s} 2, &8}
AlEell gt 21, si=28, AZFtiAll gt 2hE, A8 &
2ol i3k 2hE, Jefj gk, JF R FEE 2, vl - A
7] AEl gt 2, FEFE Tl BaH T (T
APAA 2L Y3], 1999; Lim et al., 2004). 7+%2] saponin A
O 2+ glycyrrhizin (glycyrrhizic acid), glycyrrhetinic acid
Zo] A2, flavonoid AdECZ+ liquiritin, liquiritigenin,
glycyrm,
licoricone 5°| UL, phenoVd EZEA] licopyranocoumarin,
glycocoumarin 52| Ad%#o| B3A AT}t (Hatano et al., 1988;
Kiuchi ef al., 1990; Kim et al., 1998; &3 7, 2004).

Chung & (2001)y =40l 23] F3l¥d glycyrrhizind =
Bz FEEF Zo] BT i 3B 9 AdEd
o] e ALE BTt Bae o3 HEE g4 74
Eojdoz ezl WIlo] 7haahH, A2 129 Au|e} 7F
T3k AR, AR dof 2 @A T Tl FHod

isoliquiritin, apioliquiritin, glycyrol, licoricidin,

A o] 3t} (Cheng et al., 2007; 2008). 7=z A&

triterpenocid Al A FEZQ glycyrrhizin®] ZaH A<} A&
ATE Kim 5 (1999)> 72 2 72 TF Adelr 2z
Z9] glycyrthizing At AYAlFo2 UAMAA
aglyconeQ] 18Aglycyrrhetinic acid® 83.9% H3A|ZH oW,
Alessandra 5 (2002)2 Aspergillus niger®l =242 (B
glucuronidase)®- 2 glycyrrhizin® glycyrrhetinic acid® &4~
&3t 3 flavonoid Al A FEEASQ! liquiritin®] 28
AZ 74x9 oeE FE2E0 disl 2R H2jE
R Aspergillus kawachii 22l ZE&ANEZ A3t A
Aol A AEHER] P liquiritigenin®] -8 S7HA|7]
3L oloff wet s SR MR FUEYE B s $)
t} (Kim er al, 2004b). Ahn 5 (1998)2 7+x9] o&ks
ZEA] flavonoid A|EQ! liquiritigenin “3%-0] 3 A&
Uelle A2 BI3IYaL, Kim 5 (2004a)2 liquiritigenin
o] JlEFoE FHH Alxe 4E Al 53] AlE W
=283 AHEE SFERA2Y el e M
B3 335 veidte I 23S SR, Pak F
(2007)2 liquiritigenin®] ‘gl &3] F-=F PC-12 cell®] A=
ZA0) i3t B 8-S BT o] Q9% liquiritigenin
o] X|vf (Pan et al, 2000; Hatano er al, 1991) ¥ 33
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Silica gel column chromatography:= MerckA} (Germany)®]
silica gel2 AFE3le] 8381 2™, thin layer chromato-
graphy (TLC)= silica gel 60 Fss (Merck, Germany)E& AR
Rttt AR &3 £8<5 A A78de g3t
SIAtel AR stelEABlAl A AL 1F A|9RE ARESIS
W, 7171348 93t HPLC 87 MerckAe] 51 AjekE A}
3Rt I &= BT S5 A9kE ARSI, Alse] By
A= UV lamps} 10% 34t (H,S0)S AH5ISc}. HPLC &
7171 WatersAFS] 2690/5, 2996 DADS} ZORBAX ODS
(4.6 x 150 mm, 5/m, Agilent, USA) column® & o]2ojzon,
UV lamp= ENF-240C/F (Spectronics, USAYE AME-8IS3t}.

3. F= Y 2=

7z e 36kg (BEY AZF)N 80% NE-E 8 18 £
£ 71l Aol 28] FE3 T o3, 45CAA A 55
gl e FEES AUt olE A dEolMEo|E
2 {x2)% & 2 L)E 9 FEIUL, TN 25 FHE
(n-butanol, 2 £)E ¥} FF & 72} S5 Y St I
dolgo|E EEES ATt

4. Silica gel column chromatography
oNeoHHo|E EEE (80 g)S silica gelo] AL : of|olA|
Ho)|E (10: DZ #E, &% column (6 x 120 cm)ol|A] &

A
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Liquiritin A&2¢e| st

oME|0|E B]&-S BAFCE FTMIIE (10:1—> 7:1— 5
1— 3:1— 1:1) step-wise SEHOZ HJ3l] 157)9] &
(GUEI~GUEI15)Z LA o] FolA TLCHIA liquiritin
g=dE2 FPEE GUEeS EREAY AIRE ARSI
5. Al ZeAoMo| A E S

O}2X (P dulcis), A+ (P armeniaca) 2 .
persica)®] EAF 0.1 g2 242 50l /2 S8 v, €
A2 (10,000 ipm, 4C, 15 min)sle] 329 A&/ 284
A WA BE52 ZA AT SGlucosidased] A4S
Z2A3517] Y3kd 2 284 0.1 mlo) 0.1 M p-nitrophenyl-
[D-glucopyranoside 0.1 mé &} sodium phosphate buffer (0.1
M) 088 & 713k 37C water bathollA 5% 7+ wWHS-A)7]
%5 0.5N NaOH 1 dE 7}ak] wke-8 AXA|AH 4CE Pz}
3139 TF UV-spectrophotometerE ARS8l 405 nmol|X| S-3%
=4 & P-NPY calibration curvedl| &J3] =& $Htsisitt.
SGlucosidase % 1 U T 1 nmole] P-NPGE 7}
siate Eae] o PelHT)

6. Liquiritin 72 (GUE6)2] LZWAIL TLC = HPLC
24

Agszol mE X849 YT 2 liquiritin H]ZA )
AEHSE Plash] st AE e oRE= (2 dulcis),
AT (P armeniaca), 30t (P persica)?] TRAN-E Z4z}
80, 160, 240 & 2 FH3}A liquiritin 28 (GUE6, T8
200 )l 2elstar 37CoA 12417 &<t 27 HASHAT
Hhgo] Bk EFFEE Zhzt oleolAH|o|E 200 b RE- 7}
5l vortexingdt & Y4E-2] (10,000 rpm, 15 min)3kd =
NS FE31a tA] 40CAA 2ss & F e &4
AlA TLC ¥ HPLC #4¢)] AR&-stTt.

7t REAHEE2 TLC platedl] 833 & CHClL: MeOH =
5:19] &uj2 A/AIZ] H AR UV lampE SR1315L
10% H,SO, T84 538t 7195 & @A Zt}. HPLC
BAL 1% acetic acid’7F &8 MeOH®} H,O0F ¢l &do=
3l 0.8 md/min®] &5 2 ZHFAUCE Gradient =742 Table
13} 249 UV detectorE <83} 280 nmol| A 43k}

dut 2 oF
1. A2 [ Zeado| gy
a4z flavonoid EZAQL liquiritind] =& & (B

glucosidase)S AT o2ZN B4 FuldAE 9L
t}. Wk Bglucosidases liquiritin®] B33l FHAQ 4
= "RT ALEEC] 7} HE {IH ZEade] 7K
glucosidase activitys =743} E 3t} P-NPGE ©|-23}]
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Table 1. HPLC gradient condition of mobile phase.

Time (min) Solvent A (MeOH) Solvent B (H,O)
Initial 50 50
8.0 50 50
9.0 0 100
13.0 0 100
13.5 50 50
17.0 50 50

Table 2. Activity of S-glucosidase in crude enzymes from Prunus
dulcis (PDE), Prunus armeniaca (PAE) and Prunus persica

(PPE).
Crude enzymes  P-NPC O.D,ps  Activity of Sglucosidase
PDE 0.956 259.6 U/g
PAE 1.501 407.6 U/g
PPE 1.644 445.8 U/g
olucosidase®] BATS 23 A olEE $7) A

(PDE)°] 259.6 U/g, & FA el 284N (PAE)| 407.6
Ulg, 5ol &4 2 2840 (PPE)] 445.8 Ulg®, B0}
FA2HE d& a4 PPES] Aglucosidase =7}
7 =A YERsT (Table 2).

2. BrEHAl 2Ist liquiritine] st

Liquiritindll 215 freff 284092 1A Agsie] 1 el
S TLCE EASIITH 284N A3 ok
(control)?| M= liquiritin ©121%} band7} #EEZA] AT,
25§ 2442 PDE, PAE @ PPES} &7 wHsA|Z]l &
YEANM = liquiritin®] o] 7rAEe v 2 HEE=R
FA== AZES band7t FEEHO AN liquiritino] THARE]S] Aj
2§ E242 HEEHUIE I F AN, liquiritigenin
o7 FAHIAG (Fig. 1). 2% &3 (GUE6) 9 liquiritin
o2 A% 23 1 HIMHEES ZH} B8l NMRE &
) 2 AR 2 A3 72 liquiritint liquiritigenin®©. &
RAEASS AEAA H31 8} ATt (Na er al., 2008).
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3. HPLC &4

7Z+z9] liquiritin & 889l P dulcis enzyme (PDE),
P armeniaca enzyme (PAE), P persica enzyme (PPE) 3%
2 A3t 37CHAAM 12817 59t TaRAE 3 FF9 o
ElolMH|o| ER F&3le] HPLC ¥4 4331t} ¢a ¥
ASHA] & Uz (Fig. 2A)°0A = liquiritino] #3i=1x] &
F g2 go} d=d wHhs), PDE (Fig. 2B), PAE (Fig.
2C) ¥ PPE (Fig. 2D) A&FllA <= liquiritin®] &&Fe] 74
&l 2 Sk AHEQ liquiritigenin®] ko] Frlled o]
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Fig. 1. The TLC chromatOﬁram of liquiritin fraction (GUE6)
biotransformed by three different plant crude enzymes.
Liquiritin fraction was incubated with Prunus dulcis
enzyme (PDE), Prunus armeniaca enzyme (PAE) and
Prunus persica enzyme (PPE) at 37°C for 12 hours.
Control;: Non-biofermented fraction, S; Standard of
liquiritigenin (LQQ).
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Ab B29) liquiritigenin® & WSkH Zolzla F3% A

t} BE 840X 240 w1l o] ZEANS # 2|3} 5
Aol FEstgoen (data VAA]), 53] PPE AHeollA=
liquiritine] 2% E3N=o] liquiritigenin® = HIH O 24 7}
=& @48 HAFUL 2 th3e] PDE, PAE & |3t
(Fig. 2). o|&3st A3 YA Ad¥E Bglucosidase =2
zo)ol B3} HE o2 o] [iquiritin®] F-8ljol] ZE A =
o] peglucosidase”t =LAl 2371 WEo R o gE o)) &,
WA 7R 841 Bglucosidasedl 23} liquiritin®l] B
AgE o)A D-glucopyranose’t € &3dta] Fuj A<l
liquiritigenin® 2 tAEASS & = ATt (Fig. 3).

gAls AE A 2 gao o3 vy Foll o8] Fo]
7EElE ¢ e, olFA AAtE v] vigAlE AW 54
Bok ol 1 o] &4 WHolME wgA R 8 Re
2 494 Uok (*H, 2005). 84F A3gke] Wby = n|XEo
o3k W2 Solidd A TY B olflew Qb (Park
et al., 2001; Kim et al, 2005; Cheng et al., 2007; 2008),
A7 (Wie et al, 2007), 3 2 323+ (A 5, 2005)2] A}
TS 235k wigA Y Aol d7] ol &I ot 2y
nAEo] o3t ek fefiMe 78 A=Y 2] 2 uieF
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IEEY PRAE HoE sk T AHEENY X84 F
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AHETE 21E fE &40 o3 wge] Y& oyt I
A7 EREALH (Na er al, 2008), w]AAE Ha) A
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Fig. 2. HPLC chromatogram of GUE6 fraction after treatment

with plant crude enzymes. A; the liquiritin fraction

(GUES) as a control, B; GUE6 with crude enzyme from

P dulcis (PDE), C; GUE6 with crude enzyme from P

armeniaca (PAE), D; GUE6 with crude enzyme from P
ersica (PPE), E; standard peak of liquiritin and
Iquiritigenin.
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Fig. 3. Biotransformation of liquiritin from G. uralensis to

liquiritigenin by S-glucosidase in crude enzyme of P
persica.
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