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A Study on the Antioxidant Activity of Lactobacillus Fermented
Kyoho Grape Juice Liquid
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Q % E AI1= AR FF5ANH 359 AE Leuconostoc mesenteroides(L.m), Lactobacillus plantaruniL.pl),
Lactobacillus paracaseil.pa)g ©1&3te] HaE MPsty FaAzte] ©Z pHe} F4tst a9 Wl E43t
7] A8l AYstAt. Ag fARF HEES pH 4 2 Lme Ut Zpo|7t gty wa=Ey Lpldt Lpas
AlZro] Aol wet Hastltt. £ Efdles A9 A9 Lm2 SAF Zol7t ¢l Lpldt Lpas 244174
8.72+0.27 mg GAFE/g, 9.10£0.06 mg GAE/gZ L.pa’t 7} &2 @FS Hch DPPH radical £4%63
ABTS radical £7%% L.paZl 24A1Zk] 22} 7.54+0.03 mg AEAC/g, 12.60£0.67 mg AEAC/g2 74 &
S A gRIsHict. LpaZlt & AlZte] wet 73 4kst 850] £ AR RIS, L.m# LplE F715kK]
PR, v 2 A34E Ustlz gtttk olee AaE Bdl & EYue FF DPPH,ABTS radical &
[¢)

ol rl

AsolA L.paZl 9.10+£0.06 mg GAE/g, 7.54+£0.03 mg AEAC/g, 12.60+0.67 mg AEAC/gZ 7} &2 A
Bl As9 AR dEo] ot FAS) e SR JEAst fAFolE WHEH, olE 8%t 7|5 AR e
HAAESoE &8 77 Aok wE

Abstract This study performed fermentation using Kyoho Grape juice and three types of lactic acid
bacteria Leuconostoc mesenteroids (L.m), Lactobacillus plantarum (L.pl), and Lactobacillus paracasei
(L.pa), and analyzed changes in pH and antioxidant efficacy according to fermentation time. The pH of
the Kyoho Grape lactobacillus fermented product was unchanged in L.m, but L.pl and L.pa decreased
with time. For the total polyphenol content, there was no statistical difference in L.m., and L.pl and L.pa
showed the highest content at 8.72+0.27 mg GAE/g and 9.10+0.06 mg GAE/g at 24 hours. The DPPH
radical scavenging function and the ABTS radical scavenging function L.pa were the highest at 7.54+0.03
mg AFAC/g and 12.60+0.67 mg AEAC/g, respectively, at 24 hours. In terms of the antioxidant efficacy,
L.pa had the highest antioxidant effect according to the fermentation time. The antioxidant activity of
L.m. and L.pl also increased, but they did not show relatively high results. Based on these results, L.pa
is considered to be the best lactobacillus for enhancing the antioxidant efficacy by the fermentation of
lactic acid bacteria in the total polyphenol content, DPPH, and ABTS radical elimination capacity with
9.10+0.06mg GAE/g, 7.54+0.03mg AFAC/g, and 12.60+0.67mg AEAC/g.

Keywords : Kyoho Grape, Lactic Acid Bacteria, Fermentation, Antioxidant, DPPH

E A(EH2)S 255} AT ALoR AU Wop £PH 3TA ASAHY Awrfet SAAYGLINC 3.0)9] AFATIYct
*Corresponding Author : Sang-Chul Kwon(Korea National University of Transportation)

email: ksc6969@ut.ac.kr

Received January 3, 2023 Revised March 27, 2023

Accepted April 7, 2023 Published April 30, 2023

42



At dES AR ZEA] Fakst Ao T AT
1. M2 2. Mz U
A-getZ(free radica)2 FBELE |47 91 2.1 A=
o a3t oUAE TAYA7|= IHolA Agdt. o] ARzl ABL oA Aufst AES 7sto]
B e é}% Al IR A E AA & 20 Coll BAstdA AEE ARSIt JA

WAl U9loR PHAYT, Bt AEdA
B Faz 4] ot wasn o

[1-3]. o7& €°] 1 3l 22 et Fde HEhde
TR iRt A7 Ago] Hat glom, whefet A
Fu HE R P4 9} 240 digt 7= gol olFf
A3l EH4].

A8 Kyoho Grape)2 1942\ LEOJA 7jdst &
FEEOE ITYo| I3 Tyto] Fot HHQ] A&
Ay X3l X dof 4510 T o] 83 A

T A9E3 9ok XEb Ady Asolu ek B4,
weld WY Kt A7t 3 B guos

(+)-catechin, (-)-epicatechin, viniferin ¥ resveratrol
59 F8 AL Edo] FREA 5l
AR & B3l FARS Adoke 2R Lactococcus,
Lactobacillus, Enterococcus 5°] 49F3L[6], A<
FU pHE BEoE < °H 3 ‘H—r«] HafjAleto] S-S
AAh= JEE ot BAYESCITHT]. f4EE 415t
7| 3= Probiotics= &gt 7]’-‘1’% XA hgtont
HHQ/do]7] dizo] ks, 7[sd ok {-83t0]

B33 Q). fARE L AE R AF
o §4FE B $8% 242 J%WHU% CENE
&, 9% 5 AA Aol B2 F(9), Aol P
4 FUAY 4 9t R8T A1aolci0). B 39
X ugEel] e g B, Fak o m—q 7%

3 B 57 9 pHE Wl A4E APHE Eol

=FU AaF, fAE SOl gl ol8Hi 9lor,
Shirataki[11] o] AFolA= FAlzol gt AlZ=/d
TR HEE A7 APgE vE 12l

A%l tigt A AF2E Park 59 A7 YO
w, 78 T it dAteE 849 AFtelm13],
A5 Akt BRE T At 259 Hal Higt
ATe FE57L ARl

A B Aold e 350 iS4 7S A
Hof| ikt TaskaL a ARE Ffe mhE sk
Hs} 8l iket a5e 2AstReH, fikt ¥aE F
T AE 25l et 24 U1 ElS 6l Ae
o] ao] ARt Akt FEARMS BRI

43

g A4 ds3t A8 2571(H-300E, Hurom,
korea)& & & ZOmesh Aol o1} & 5591
1 ¥v]&2 &8sttt 1 & autoclave(C-AC-1, chang
shin science, korea)g °©]&3}o] 121 C, 158 A+t
st 5 W45 Hao] ARgStaT

ARt FANFO 2= S BTt AEAY o)A
2 Leuconostoc mesenteroides MGE3138(L.m),
Lactobacillus plantarun MGE3143(L.pl), Lactobacillus
paracasei MGE3016(L.pa) 55 AR&sliom, wWid
ol Ztz+ 3t = iH-’"Hsﬂ MRS Broth(Difco Co.,

USA) Hix]e] 12} HF & 37 C, 2447} HlF 10
mL MRS Brotho] E}A] 1 %5 284 8% %37 C, 24A]
7t STEE Aot A 71% 259 200 mL

of fAkt A7y 2 % A FFstal 37 T, 7241
7 U8 E AP ol A EAdo] HE 3U
7 2 A48 7T LimQ] ATH{14]0] wet dast
At &8 & autoclaveZ 121 T, 15% E& 75t
At AgE fEsilon,  diEd7](combi
514R, hanil science industrial, korea)& ©]&3 ¥

AEZ(3000 rpm, 10min) & A5AL FHol1 524
Z7](FD8508, ilshin biobased, korea)Z BZ271x5
2838} 5to -70 Toll BHstAA A|RE ARSHAT

Ho]:oﬂ o

[o =1

2.3 pH &%
pH 3742 pH METER(FPZO METTER TOLEDO,
Switzerland)E o]-&slo] WIEE-S 33] ¥l A1)

phenol reagent A|2K(Sigma-aldrich, USA)4 mL ¢}
2 % NaCo3 €9 4 mL& Skl 1AIZF A2 4o
HR3-A1Z] & spectrophotometer(Optizen POP, Mecasys
Co., Korea)& ©]€3st 750 nm IOl S4=E
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Z45ktt. YZF= Gallic acid(Sigma-aldrich,
USA)E sTH&E I45tal BETAS AAste] AR
F9 & EYdlE FFE ATSt] gallic acid
equivalents(mg GAE/g)Z ZHibsto] UERiT)

2.5 DPPH radical 27s

DPPH(Q2,2-diphenyl-1-picrylhydrazyl)ell Tigt radical
2752 DPPHY =g ol&sto] SAsHTHI6].
Al& 1 mL2 0.2 mM DPPHE 9 mLE &% & 42
Aol 1087t BFSA]7]AL spectrophotometerE ©|
&3519] 517 nm gl FFEE AU FH
Z7OZE Ascorbic acidg o]&dl%oH, FLEE
SMstn mEFAE ZMISEe]  Ascorbic
Equivalent Antioxidant Capacity(mg AEAC/g)Z 3¢
Aksto] LERiT

acid

2.6 ABTS radical 2Hs

ABTSI2,2'-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid)loll st radical £7%52 Ku 511719
S ot AES AYPstATt. 7 mM ABTSSF
2.45 mM potassium persulfateE FF =2 Ego}
I A2 FAOA 12 ~ 16417 ¥HEAIZL & 734 nmoll
A T3S &3S kol 0.800£0.200] & 4 &= H
FHREE SM6) ARESIItE Al 0.1 mL9 ABTS
reaction EHE 2.9 mLE T § A2004 1087t 5t
SA1Z] ©+2 spectrophotometerE ©]-85t% 734 nm
oA FE=E S5tk ABTS radical 248/
PR O Z Ascorbic acidE °]&st3oH, s
2 A5t #EEAS AASle]  Ascorbic  acid
Equivalent Antioxidant Capacity(mg AEAC/g)Z 3t
Atsto] et

2.7 A=

pHe} ¥ &5, DPPH radical, ABTS radical
A2 33] o|4Z BHE AFEES AlFsialen, dojzl
Ail= SPSS (Statistical package for the social
18.0) program= AR83t] Duncan’s
multiple range testg HAISIAT. BAA Fo4 HS
2 p£0.05 F=EollA f94 RpolE sttt

science

3. zW Y ¥
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3.1 pH =4

Ag A HEE9] Wrg A7t wE pH HSH=H
Aol BEE Bl AR Aot 1o wet iaErt A
P55 pH7L A4S, o]o] tigt Axk= Table 13}
Zt}. L.ple} Lpa®l A% Azto] Adof whet pH

L.me| 3¢ EAZCR Rol& 7 th2 At} H|
WGS9 pH7F HAER] P31 F HIHE HERA]
&2 AL RIS A2 EH Lm, L.pl, Lpa Z&
Z+ OAJ7H9l] 3.62+0.01, 3.63+0.01, 3.65+0.012 A
Zksta], 72407100 3.62+0.01, 3.18+0.01, 3.42+0.017F
A Z4sf L.pl9] pH7F 7 Wol ZrAstgitt. pH ¥t
ngEo] g2 o8 f7l4kE st B4 7k
Sfoll 9Jgt HEo|E, ofmiAl, f-E XMt 59 F7t
O|R Aol 25Lrt 7ok Hxrt thE7] wiEel
oz B7E uf QH18]. L.mE ALt Lpldt L.pa
WE ¥ pHIF A4As Z3kE Ho| {4 HE 7|7
o wa} pH7F ZA4gha Bdt Lim 59 AH1319
FALRE AFE VER T

3 o e

S

rr

Table 1. Changes in pH of fermented Kyoho Grape
extraction liquid with lactic acid bacteria.

Sample  hour L. m L. pl L. pa
0  3.66%0.01 ¢ 3.63+0.01 ¢ 3.65+0.01 ¢
Kyoho 24 3.62+0.01* 3.35£0.01 ¢ 3.59%0.01 ¢
Grape 48  3.64+0.01 ° 3.26£0.01 ° 3.534£0.01 °
72 3.62#0.01 * 3.184#0.01 *  3.42+0.01 *

Results are expressed as the means+SD, pH. In each sample,
a-b superscripts are significantly different at p{0.05 by Duncan's
multiple range test; L. m, L. mesenteroides: L. pl, L. plantarum,
L. pa, L. paracasei.

3.2 & EjHE

E9E2 3 Al ol AIE T Sl AlE
S A2 Tl g4 AlxZd 9 DNA 59 &
Agataol] ofgt £4- Al Fash st EXo]
tH18]l. Ad ZFH] f4 Tae] 93 & E9H=
o] WMsh= Table 23 2tk & AlF & 0A7k]
Z89s o] Ao|7t s AL fAktol w2 Ea
A & Zvs gl 2ozt Q7] YRR w1
ol& L.me] 7F} 2 Zo& wekEch I8y Ak

2 % Zous RS L.mS EAX R Zol7t 99l
on Lpl, Lpar AR 3% Yetdott. Lplat

=

=



A THE AR FFAY S S0 AgE A+
L.pas 2441719 71 =2 ZEuE =R e ERlE, 0AIZHelE Lm, L.pl, L.pa 22 6.60+0.20
o o]% AJ7to] Au} Hoj wel AT AIE LE mg AEAC/g, 6.95+0.0.17 mg AFAC/g, 6.84+0.23

Wolck.  OAIZEll L.m3t L.pl, L.pa 22} 7.23+0.13
mg GAE/g, 7.16%£0.33 mg GAE/g, 6.85+0.06 mg
GAE/go|| At wlwsto], 2443t 7.00+0.39
mg GAE/g, 8.72+0.27 mg GAE/g, 9.10+0.06 mg
GAE/gE UetY L.paZt 2441310 7V =2 & E4)
= T2 YEgich 0417k} Blwgt F9ol: Lpl
1.57(12.98 %) mg GAE/gig J7I5I31 L.pas
2.25(24.77 %) mg GAE/gig 3718l 371 2= 7H
=2 2 RISk olge R4 R o &

= 3] £71= protease, amylase, lipases©]
At e g AJakElo] G4:9] HIALR Q1% A0 & Park
59] AF[19]°14 BEIFPOH, Yoons5 AF[201E
Fasl thupy =259 E8juls o] fA EH0|
o &7 } AT FARE A dEhdria wdE
T3 Kim[21]9] AollA] 24417 East X% 7H3
FAES & Eﬂluﬂl“‘ ol =4 49 AT [|AkSt
o gaEE 2 A4 1 ol FAshe olf= A
0] 24A17t o] H o) ASSHA] ZSHA EHHA 1o
e} & Edusl] T At He Aol wdE:

o

TV.LLnN'

Table 2. Changes in Total polyphenol content of
fermented Kyoho Grape extraction liquid
with lactic acid bacteria.

Sample hour L. m L. pl L. pa
0 7.23%0.13 ¢ 7.16£033 "  6.85+0.06 °
Kyoho 24  7.00£039 ° 872006 °©  9.10%0.15 ¢
Grape 48  6.89+0.34 *  6.9340.27 ®  7.7740.06
72 6.85+0.33 *  6.57+0.22 * 6.46%0.28 °

Results are expressed as the means+SD, mg GAE/mL. In each
sample, a-d superscripts are significantly different at p<0.05 by
Duncan's multiple range test; L. m, L. mesenteroides, L. pl, L.
plantarum; L. pa, L. paracasei.

3.3 DPPH radical &A1&

DPPH= free radical®] AB}=RA] cysteine, glutathion,
aromatic amine, BHA(butylated hydroxyl anisole)
SO YEHAM T2 Aol DPPHZF diphenylpicryl
hydrazineS.& gAljo] Hh Ag o]8% A5t B4
HiHolcH22]. iR H9- Oppme] £71s°] 0+0.01
mg AEAC/g, SOppm AS 29.94+0.01 mg
AEAC/g9 2A%S Btk f4t YRS A8 25H
9] DPPH radical £7%(mg AEAC/g)& Fig. 1] 4
BRIt AAH o R 244171 1Y 2 AASE
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mg AEAC/gE UERHULL, 24417t Ueht 2752
6.91£0.06 mg AEAC/g, 7.17£0.09 mg AEAC/g,
7.54+0.03 mg ABAC/gE Eof ETjdls =Fat FAL
st A Uetdfigich Lpat 244100 7 &2
DPPH radical £7%5& B3t 0AIZt} v WS
o] 24A170] 71t %7]' 2 742} 0.32(4.57 %) mg
AFAC/g, 0.22(3.11 %) mg AEAC/g, 0.71(9.36 %)
mg AEAC/gl & 7P =8 Z7} 712 71235 QAT
Lpa?l ZAo& Rl 3}Fc,

DPPH radical activity(mg AEAC/g)
o ' '
@

48h
SLM EL.PL ELPA

24h

Fig. 1. Changes in DPPH radical activity of fermented
Kyoho Grape extraction liquid with lactic acid
bacteria. In each sample, a-c superscripts are
significantly different at p<0.05 by Duncan's
multiple range test; L. m, L. mesenteroides; L.
pl, L. plantarum; L. pa, L. paracasei.

3.4 ABTS radical AHs

ABTS radical £7%5(mg AEAC/g)S 43t 23
Fig. 201 YERHRic}t. ABTS®} DPPHE &Hdo] 47
58& EHoHAT ABTSE cation radical, DPPHE
free radical ©]2F= 2}o|7} Q17] wj&o| Aksl 2o
w2} gz Aol= 5ol Aol7f EARTH23). ot
£ g7y 71& A} /00 gk A= Yot &
FokA k2 EIF=HEY AL 299 mmol
TEAC/100g, =2H|g]= 0.77mmol TEAC/100g, &
FH]2)= 1.47mmol TEAC/100gS H{tH24]. 2aS
AARE A7t Lm, Lopl, L.pa 22+ 11.88+0.28
mg AEAC/g, 10.44+0.43 mg AEAC/g 10.08+1.91
mg AEAC/g®] ABTS radical 275 YEFAAL 24

A7tofl&= 350 HaE HF ABTS rad1cal A2AS0] F
7keto] z42h 12.29+1.31 mg AEAC/g, 11.25+1.21
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mg ABAC/g, 12.60+0.67 mg AEAC/g®] ABTS  mg GAE/g, 6.46+0.28 mg GAE/g% UERAQY] me
radical £75Z E3Ath 24417t L.paZt 7P ABTS  ©ofl L.paZt 24413t 71 &2 & EdulE S Yt
radical &A50] =& A3 Y9y I HEE et

O
=

L.pl, L.m9] €A ABTS radical £7%°] £ A&
21 5ttt 449] ABTS $7F 32 0AI7HS 71802
24A1710 0.41(3.30 %) mg AEAC/g, 0.81(7.20 %)
mg ABAC/g, 2.52(20.00 %) mg AEAC/g TH& ABTS
radical &75°] $71e 235 YERH L. pa7} 7V
2L A7t 714 =& ABTS radical 2452 E¥th
3%0] At 2% BEAFOSF DPPH radical &A%}
H3E AEFE Hol 2447 o]F {9HQl ABTS
radical £4%9] A4S EA)

S
2 400
<

Fig.

24h

48h

72h

SL.m @L.pl EL.pa

2. Changes in ABTS radical activity of fermented
Kyoho Grape extraction liquid with lactic
acid bacteria. In each sample, a-c superscripts
are significantly different at p<0.05 by Duncan's
multiple range test; L. m, L. mesenteroides; L
pl, L. plantarum; L. pa, L. paracasei.

A=

=21

4.

AtolMe AL FEAT A 10
ZokaL a0 2o ‘IJr— pHS} &
A5t pH 9] A% Lme H*i *moﬂ i}
HS7F 3R] 9k L.plt L.paZt EaAZH
Ak pH7F Hadhe A& YEen, Lm, L.pl,
.pa 28z 72A171 3.62+0.01, 3.18+0.01, 3.42+0.01
7HA] Z4sf Lplel pH7E 78 Bol FA4astyit

Al 25N At HEAZ T2 F ZFE
S 24A17t0] Lpldt Lpa: 8.72+£0.06 mg
GAE/g, 9.10+0.15 mg GAE/g& Z715t9.01} 484
ZHRE A AlRglon, 72A17teE 6.57+0.22

Zﬂ

1
[s]

H

=
pH

=) rlm Im mlo

=
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ABTS radical £A52 3%5:9] 94hto] FARRE ZH3F
< Bt HaE AIRREA] 24A17H0] 12.29+1.31 mg
AEAC/g, 11.25+1.21 mg AEAC/g 12.60£0.67 mg
AEAC/g9 ABTS radical 275 Eo] L.paZ 244
‘?:_E?} A% 259Yo] ABTS radical £75°] 7H¢
2 AL gelstatt. 371t $71 @ &3 L.pa’t
0.81(7.20 % mg AEAC/g, 2.520.00 %) mg
ABAC/g= 71 ABTS radical £74%59] $7F 3fol =
2 A& gRIskeirh

DPPH 2ATE TRIAIR 24471
6.91+0.06 mg AEAC/g, 7.17+0.09 mg AEAC/g,
7.54+0.03 mg AEAC/g& DPPH radicalaA#%°] &
71st A5 B9}t DPPH radical £4%°] 3718 &
7} % ESE LpaZt 0.71(9.36 %) mg AEAC/gZ 244

mrr [N
o

radical

7 483 Lpa’t 7MY &2 DPPH radical &765Z
71 AL 1519}
ABTS radical®, DPPH radical®] &4 L.pa’}t

7P T2 A 49S UeiaL 1 olF A
o] ol Kim[21]9] AFolA E= 7g FAMES] {4t
TS 24A7F &a ok A9l FAlsl BAo] A A o]
EQT, £ AFolAE xwo] Thuje}l 7o HAMEo] H
7VE]97] el RARE A3t Uitk ke Eg
5= %}%h% 22 o] 2 <l5| 24417t o] Fof = §
Atsh ggo] ZAash 2107 Atrgrh
A9l OE?LE—' ol fAE RS As aggw JAR-2
L Dl L. pavoﬂ/ﬂ &

-AS}
gty

30 12
foi I rlo %

References

[1] S.]. Park, E. S. Kim, Y. S. Choi, J. D. Kim, “Effects of
sophorae fructus on antioxidative activities and lipid



it EE

o

As

(2]

(3]

(4]

(5]

9

(71

(8]

9]

(101

(11]

levels in rat.”, Journal of the Korean Society of Food
Science and Nutrition, Vol. 37, No. 9, pp.1120-1125,
2008.

DOI: https://doi.org/10.3746/ikfn.2008.37.9.1120

M. Valko, D. Leibfritz, J. Moncol, M. Cronin, M.
Mazur, J. Telser, “Free radicals and antioxidants in
normal physiological function and human disease.”,
The International Journal of Biochemistry & Cell
Biology, Vol.39, No.1, pp.44-84, 2007.

DOI: https://doi.org/10.1016/j.biocel.2006.07.001

H. S. Yang, Y. J. Choi, H. H. Oh, J. S. Moon, H. K.
Jung, K. J. Kim, , “Antioxidative activity of mushroom
water extracts fermented by lactic acid bacteria.”,
Journal of the Korean Society of Food Science and
Nutrition, Vol. 43, No. 1, pp.80-85, 2014.

DOI: https://doi.org/10.3746/ikfn.2014.43.1.080

J. B. Kim, H. S. Sim, S. J. Ha, M. D. Kim, “Enhancement of
Antioxidative Activities of Berry or Vegetable Juices
through Fermentation by Lactic Acid Bacteria.”,
Microbiology and Biotechnology Letters. Vol.43,
pp.291-295, 2015.

DOI: https://doi.org/10.4014/mbl.1505.05007

D. H. Yoo, I. C. Lee, “Antioxidant and Anti-Inflammatory
Effects of ‘Kyoho Grape (Vitis labruscana L.) Branches
Extract.”, Journal of investigative Cosmetology, Vol
17, No. 2, pp.187-194, 2022.

https://scienceon. kisti.re.kr/srch/selectPORSrchArticl
e.do?cn=ART002858892

Y. T. Ahn, K. S. Lim, C. S. Huh, “Current state of
functional yogurt in Korea”, Korean Journal of Dairy
Science and Technology, Vol.24, No.1, pp.29-42, 2006.

P. R. Marteau, M. de Vrese, C. J. Cellier, J. Schrezenmeir,
“Protection from gastrointestinal diseases with the use
of probiotics.”, The American Journal of Clinical
Nutrition, Vol.73, No.2, pp.430-436, 2001.

DOI: http://dx.doi.org/10.1093/ajcn/73.2.430s

J. H. Ha, Y. C. Seo, W. Y. Choi, J. S. Kim, H. H. Kim,
J. H. Ahn, H. Y. Lee, “Enhancement of antioxidant
activities of bark of Berberis Koreana palibin by lactic
acid fermentation.”, Korean Journal of Medicinal
Crop Science, Vol.18, No.6, pp.421-428, 2010.

S. Parvez, K. A. Malik, S. A. Kang, H. Y. Kim,
“Probiotics and their fermented food products are
beneficial for health.”, Journal of Applied
Microbiology, Vol.100, No.6, pp.1171-1185, 2006.
DOL: http://dx.doi.org/10.1111/1.1365-2672.2006.02963.x

J. H. Lee, B. H. Kim, Y. C. Yoon, J. G. Kim, Y. E. Park,
“Anti-obesity and Anti-diabetes Effects of the
Fermented White Jelly Fungus (Tremella fuciformis
Berk).”, Journal of Life Science, Vol.29, No.4, pp.470-
477, 2019.

DOI: https://doi.org/10.5352/]15.2019.29.4.470

Shirataki, Y., Kawase, M., Saito, S., Kurihara, T.,
Tanaka, W., Satoh, K., Sakagami, H. and Motohashi,
N. Selective cytotoxic activity of grape peel and seed
extracts against oral tumor cell lines. Anticancer Res.

47

[12]

[13]

(14]

[15]

[16]

[17]

[18]

(191

[20]

[21]

[22]

20: 423-426 (2000).

M. J. Rob Nout, ‘Rich nutrition from the poorest —
Cereal fermentations in Africa and Asia,”, Food
Microbiology, Vol.26, No.7, pp.685-692, 2009.
DOI: https://doi.org/10.1016/i.fm.2009.07.002

S. J. Park, D. H. Oh, “Free Radical Scavenging Effect
Seed and Skin Extracts of Black Olympia Grape (Vitis
labruscana L.)", Korean journal of Food Science and
Technology, Vol. 35, No. 1, pp. 121-124, 2003.

M. J. Lim, Y. R. Gu, J. H. Hong, “Physicochemical
Properties and Antioxidant Activities of Safflower
(Carthamus tinctorius L.) Extracts according to
Fermentation of Lactic Acid Bacteria.”, Jjournal of
Chitin and Chitosan, 24(1), 24-32 (2019).
DOL: https://doi.org/10.17642/jcc.24.1.4

O. Folin, W. Denis, “A colorimetric method for the
determination of phenols (and phenol derivatives) in
urine.”, Journal of Biological Chemistry, 22: 305-308,
1915.

DOL: https://doi.org/10.1016/S0021-9258(18)87648-7

M. S. Blois, “Antioxidant determinations by use of a
stable free radical.”, Nature, 1199-1200, 1958.
DOI: http://dx.doi.org/10.1038/18111992a0

H. Y. Ku, K. Y. Lee, “Comparison of Antioxidant
Activity of Vegetable Qil by Using Adsorbents”,
Journal of the Korea Academia-Industrial cooperation
Society, Vol. 19, No. 4, pp.57-62, 2017.

DOL: https://dx.doi.org/10.5762/KAIS.2018.19.4.57

S. J. Yang, J. H. Hong, “Physicochemical Characteristics
and Biological Activities of Fermented Quinoa
according to Fermentation Times®, Journal of Chitin
and Chitosan, 21(3), 188-196, 2016.

DOI: http://dx.doi.org/10.17642/icc.21.3.6

M. R. Park, C. Yoo, Y. N. Chang, B. Y. Ahn, “Change
of total polyphenol content of fermented Gastrodia
elata Blume and radical scavenging.”, Korean Journal
of Plant Resources, 25, 379-386.

DOL: https://doi.org/10.7732/kipr.2012.25.4.379

Y. C. Yoon, B. H. Kim, J. K. Kim, J. H. Lee, Y. E.
Park, G. S. Kwon, H. S. Hwang, J. B. Lee, “Verification
of Biological Activities and Tyrosinase Inhibition of
Ethanol Extracts from Hemp Seed (Cannabis sativa L.)
Fermented with Lactic Acid Bacteria”, Korean Society
of Life Science, 28(6), 688-696.

DOIL: https://doi.org/10.5352/]J1S.2018.28.6.688

K. H Kim, Y. S. Yun, S. Y. Chun, H. S. Yook,
“Antioxidant and Antibacterial Activities of Grape
Pomace Fermented by Various Microorganisms”, J
Korean Soc Food Sci Nutr, 41(8), 1049~ 1056(2012).
DOI: http://dx.doi.org/10.3746/ikfn.2012.41.8.1049

M. J. Seo, B. W. Kang, J. U. Park, M. J. Kim, H. H. Lee,
N. H. Kim, K. H. Kim, E. J. Rhu, Y. K. Jeong “Effect
of fermented Cudrania tricuspidata fruit extracts on
the generation of the cytokines in mouse spleen
cells”, J Life Sci, 23, 682-688, 2013.




SHARSH/| &38R R A243 A4, 2023

DOI: https://doi.org/10.5352/]18.2013.23.5.682

H. Y. Ku, K. Y. Lee, “Comparison of Antioxidant
Activity of Vegetable Oil by Using Adsorbents”,
Journal of the Korea Academia-Industrial cooperation
Society, Vol. 19, No. 4, pp.57-62, 2017.

DOI: https://dx.doi.org/10.5762/KAIS.2018.19.4.57

Y. Lee, J. H. Lee, S. D. Kim, M. S. Chang, 1. S. Jo, S.
J. Kim, K. T. Hwang, H. B. Jo, J. H. Kim, H. Y. Ku, K.
Y. Lee, “Chemical Composition, Functional Constituents,
and Antioxidant Activities of Berry Fruits Produced in
Korea”, ] Korean Soc Food Sci Nutr, Vol. 44(9),1295 ~
1303(2015).

DOI: http://dx.doi.org/10.3746/ikfn.2015.44.9.1295

(23]

(24]

2 8] &(Hui-Jong Kim)

£ 20174¢ 39 ~ 20234 2¥ : 3=
nEfety AEFSAT g

TAEoR

HACCP, AE94, A&EuE, A87ky, A8

E

12

BT

o &
- O

Z(Yong-Hu Ahn)

+ 20169 39 ~ 2022 29 : §H
TEety AEFeAT g
+ 20229 39 ~ 20234 29 : 3=

BEUOL AETIHE A4 7Y

0|

TP

HACCP, A&, AEvdE, 4718, AE24

48

Z g 8(Cho-Hang Hyeok) ESH)

20184 34 ~ @A : A=uE

= sl o Sl
st A E5edE shE

TAEoR
HACCP, A&, AETAE, AF71E, A5eH

H A #(Sang-Chul Kwon) EER
+ 19999 29 : Addisty 49

Aratetat (ESHAD

20024 29 : Agdist A&
A58kt (o]shErAD

19959 109 ~ 20114 29 :
@ FHAXSTAE R&D #)
19954 10€ ~ 20139 29 :
A EAA D] Al EQPHA| Yt
EmEdety ey Fus

.

.

@A

+ 20134 3¢ ~

(HAED
HACCP, 4&94, AEtde, 4718, AE24



