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Abstract

In this study, we investigated the antibacterial and antioxidative activities of fermented licorice extracts. Aspergillus
luchuensis and Aspergillus oryzae were used for licorice, fermentation. The fermentation process was carried out
at 35°C, for 7 days. B-Glucosidase activity of koji made by A. luchuensis was 96.74 U/g, which was higher than
that of A. oryzae (14.36 U/g). Liquiritin content in licorice fermented with A. luchuensis and A. oryzae respectively
decreased to 90.42 mg/L and 43.93 mg/L, while that of liquiritigenin increased to 1,403.49 mg/L. and 1,033.63
mg/L. Antibacterial activity of liquiritigenin extract was higher than that of liquiritin. Licorice fermented with A.
luchuensis showed stronger antibacterial activities (11.5-14.5 mm) than that fermented with A. oryzae (10.0-11.5
mm). DPPH radical-scavenging activity of a licorice fermented with A. luchuensis, in A. oryzae, and control was
65.35, 43.13, and 25.21%, respectively. The highest ascorbic acid (AA) equivalent antioxidant capacity (AEAC)
value (92.22 mg AA eq/g) was obtained for licorice fermented with A. luchuensis (control=2.88 mg AA eq/g).
The results showed that fermented licorice extracts contain antibacterial and antioxidant components. Thus, fermented
licorice extracts are useful for fermented foods that are difficult to preserve because of lactic acid bacteria.
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AEAC : Ascorbic acid equivalent antioxidant activity
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AAFE2S wE o] F2 ALR-StE= A Juchuensis®t A
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Table 1. B-Glucosidase activity of rice Nuruk fermented with A
oryzae and A. Iuchensis

(unit/g, dry base)
[B-Glucosidas activity
YN (Aspergillus oryze CF1003) 14.36£0.53"
WN (Aspergillus hichensis CF1005) 96.74+7.862

"Values are meantSE. Values are mean of triplicates.
<0001

Liquiritin % liquiritigenin &gk

AR FEEFS HE 42 TE FEEY liquiritin?}
liquiritigenin®] 3% W3}S Table 20 YERAAT Ha S
A @2 el Hx FEE A7, liquiritin
2,468.67 mg/L, liquiritigenin<- 254.23 mg/LZ 2H1= it}
Wt} Gt S H e Tad e v e ol
7hrital =RA] liquiritin o] 22} 90.42 mg/L, 43.93
mg/LE ZHag v, ol=e]E JEQl liquiritigenin
1,403.49 mg/L, 1,033.63 mg/L= Z7}61%1 T} Kim 5(35)9
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Table 2. Contents of liquiritin and liquiritigenin in fermented
licorice extracts

(unit: mg/L, dry base)

Liquiritin Liquiritigenin

Control 2,468.67+121.29"2 254.23+28 81°
Fermented licorice b a
(A Juchuensy) 90.422.49 1,403.49+99.31
Fermented licorice 43.934607° 1,033.63:68.66"

(A oryze)

YValues are meantSE. Values are mean of triplicates.
IMeans with the different superscripts in a column are significantly different (p<0.05).

iquiritigenin®] liquiritin 2.0} 21 ¥FZ]
G Blom, 53] 1% A2l Al L
paracasel, P. pentosaceus ol thste] 2+t 215, 18.5 mme]

clear zone &/ 0.2 73t gt 4
o] FErt TVHEE Nt EA0] Tkete
Y, L casei ol & H| 523 02 ERIF AT
Kim 5(35)2] AT of22]F FH
Al HollA] -3k o2 HuEo,
vl eIt 2 B8 589 22T 630l tigh
gt S AL A= Table 49 2th Wm0 2
£ oA 71 =2 clear zones
A 1.5-14.5 mm), 53] Leu. citreune] W3] =&
PGS Bt =g o R R 7hx 550 4
P. pentosaceus®l| 3|l A= gtElo] §lgler, 10.0-11.5
mm=Z W5t vl gt EAdo] vwd WA 1A
AgAog Mo R UE 7H20A liquirtgennt 2
< ol=E]E JE o A S| SUIstAA] skt gt
ol YEFE vR AR AlFHT

Table 4. Antibacterial activities of fermented licorice extracts
against lactic acid bacteria

Clear zone on plate (mm)

Strain Control  Fermented licorice Fermented licorice

DMSO (A luchuensis) (A oryze)

L brevis R ++ (12.0) + (10.0)

L paracasel ++ (11.5) + (10.0)

L plantarum +++ (125) ++ (110)

L casei +++ (135) ++ (115)

Leu. citreum +++ (14.5) ++ (11.5)
P. pentosaceus ++ (12.0) -

., no inhibition (<8 mm); +, slight inhibition (8-10 mm); ++, moderate inhibition
(10-12 mm); +++, strong inhibition (>12 mm).

st gy
o1 o] H=3} free radicalS #|&,
o] Mo Pd-S Jsta

gl 55 Akt

w=3E SAA AR Ul

Table 3. Antibacterial activities of liquiritin and liquiritigenin against lactic acid bacteria

Clear zone on plate (mm)

Siain Control Concentration of standard solution (mg/L)
Liquiritin Liquiritigenin
DMSO
625 1,250 2,500 5000 10,000 625 1,250 2,500 5,000 10,000
L brevis R H(120)  +(115)  +(120)  +H115)  +(120) (110 (110 +H(115)  ++(123)  +++(160)
L paracasei +4(13.0)  +H4(125)  +++(135) ++H(135) +H(140)  +H120)  +H120)  +H125)  ++4(185)  +++(2L5)
L plantarum H(110)  +(115)  +H(1L0)  +H110) +H(115)  +(103) (1200  +H110) ++(130)  +++(160)
L casei +(100)  +(100)  +(110) ++(1135) +(120)  +H110)  +HIL5)  +H(IL5)  +(120)  ++(125)
Leu. citreum +(110)  ++(115)  ++(115)  ++(1L0) +++(125)  ++(110)  ++(115)  ++(13.0) +++(155)  +++(16.0)
P. pentosaceus +(120)  +++(13.0) +++(13.0) ++4(13.0) +++(135)  ++(120)  ++(120) ++(140) +++(170)  ++(185)

V-, no inhibition (<8 mm); +, slight inhibition (8-10 mmy); ++, moderate inhibition (10-12 mm); +++, strong inhibition (>12 mm).
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Table 5. DPPH radical scavenging activity of fermented licorice
extracts

Fermented licorice Fermented licorice
(A luchuensis) (A oryze)

65.35+1.19" 43.13+0.42°

DPPH radical scavenging Control
activity(%
Y 2521+036"2

YValues are meantSE. Values are mean of triplicates.
IMeans with the different superscripts in a row are significantly different (p<0.05).
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4o digt A7 ASH R FEa ot ER
F%%&°] DPPH &}UZ &A5S 5743 Z 7= Table 591
A B uel 2o Wado g wEe x FEEA
6535%% 7H4 =4 et =l = 43.13% = Th
zrell wiEl 247t 2.6, 174 5718k, Kim 5(9)2] A7l
A B 2 RE] Rl w5 el 284 A7 Al A
s} /do] 2v A= STt AT A#et A48kt Kim
(362 ATFoNAM = g k8 H 2 EAl Y] glslE &
=73 A3} tjF-E A Ex9le] E4Jo] 20% M|te e K
s, oleidt Axhe} vlws] & uf 27l 4 &
& AA 9] gatstE w 2521% 2 T2 21221 vle =
A Jebgtor, 53] FETS JFst] 2EIS o w5
=2 AAFATE 7= Ao R IRIEHUT F itk
2 (AEAC, ascorbic acid equivalent antioxidant activity)<
233 A3 Table 6914 B upel o] wizgo g
g3 7% FEE00A 9222 mg AA eq/100 g 2 7
=7 YehY DPPH 2t 475 2o} dX|ehH, o] =
HjgA o] o] FalE o2l FErt S7FeFaA HAk
T F FitstE o] JFE nRl Aoz AydHE
DPPH®} ABTS 2@ Z 9] Afo|= DPPH= M4 2]
gt Zo] 31 ABTSE ol git]Zo]gt= #to] <}, DPPH
= T2 a5 B2 ditstes 545t=t ABTS=
A3 e 249 lgtes o ST F e

zto] S0l 71918 H37,38). ¥ A& AFEE A B o}
oFgt Al BAEC] EAE O] 9lof o]E9 Hg, A

2 A% AdTe goz Hasi Ao &4 = gle
28 71E e Zed Aow yztHEr

Table 6. Total antioxidant activity (AEAC) of fermented licorice
extracts

Fermented licorice  Fermented licorice
(A luchuensis) (A oryze)

92.22+14.96" 0.69£0.97°

AEAC Control
(mg AA eg/10 g 2.88+0.10"?

"Values are meantSE. Values are mean of triplicates.
IMeans with the different superscripts in a row are significantly different (p<0.05).

T2 ZAA-FEE A A25H A|TE (2018)

AEete] HE A& Sl gxe F 3
liquiritigenin®] &= S7HA17]H, o]l 2L
3t EHE Yotz st AL rE& wE W F
AV8S= A luchuensis®t A orymes R ShH
flavonoid ¥l @A Q] liquiritinol] 4] o] 2] = o] gAdsld
FHl A liguiritigening A& 4~ UTh W o2 A%
gk Ad5-9] Bglucosidase©] 96.74 UjgS. = =17t 14.36
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J Ax FEE9 FAZY, liquiritine 2,468.67 mg/L,
liquiritigenin- 254.23 mg/LE &2l ¥ )t} W=d3} gh=
e ATl TES e wgAe] Fo] 7l =HWA
liquiritin €-Fo] 212} 9042 mg/L, 43.93 mg/LE 7431 1L
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