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Antioxidant and Tyrosinase Inhibitory Activities of Fermented Grape
Extracts with Lactobacillus plantarum

S. H. Kim, J. H. Kim, H. C. Kim, E. G. Lee, E. Y. Lee, S. J. Kim and G. Y. Kim

Drug Chemical Division

Abstract

In this study, grape extract which contains a large amount of anthocyanin glycosides was Fermented with
Lactobacillus plantarum. HPLC-MS/MS analysis was performed to analyze the components of Campbell
Early(C) and Koyho(K) extracts and fermented Campbell Early(FC) and Koyho(FK) extracts. As a result,
bio-conversion of cyanidin, delphinidin and malvidin were able to be identified. In order to verify the
anti-oxidant effect of FC and FK extracts, we investigated radical scavenging ability with DPPH, ABTS. In
addition, to confirm whitening we investigated tyrosinase inhibition activity. As a result, as FC and FK
extracts have anti-oxidant and tyrosinase inhibition effect, we suggest that it might be used as an active

ingredient for cosmetics.
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B % 31 QUehY ZAt (Lactobacillus) 2 w1
A FHE EAshs 45 2 AA Fol fle
HEj A 722 s A A1 F e 2w
oae A Qltt ARk o7 uujgdA] 2= 7
EAo] wigA 72 B4 nlE] Fatkst &4 5
o] Aoz deA .Y

T AE Vss 7 oY EYEleERE
7¥A 31 Qo =2 3¥-EE = anthocyanin,
flavonol, resveratrol, phenolic acid 5©]
Atk Frol EAshs HlwA FEEe A
flavonoids ¢} non—flavonoids@ W& 4= A+
H], flavonoids &2 anthocyanin, quercetin,
myricetin, catechin 5°] th32]©]1l non—flavonoids
EdEE
So] thEA ol 9

AA 71edE A AL

caftaric acid, gallic acid, resveratrol
Ausk AL e =34l
UTHIL Ba1E o] glom,
©F M2 anthocyanine &2
. o7 HyEo glrh? 1Y
2 ATESE X5 FEEY OIS IHAE F
AANZN7) 948l L. plantarumz: ©1-§-sto] 714 A
2 W AFS BaAA bE FEE2 FEAoL
A 7F vl A e A= S
ool w31, ALEl U tyrosinase 84 A&l &3
= M 71s A 2AE Akt skl
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Ao AFEE 1, 2022\ 8€of FE o
HAAD wpECA S g, Al H, A7 2 gk
T potassium metabisulfite (K2S:05) & 200
mg/L F7}¥sto] 2A1 3 WA ekglnh 4% Akt
(Lactobacillus plantarum) & 3%3stal, 37T
ol Al 447k w ket & o 3}, FA A X -40TC

o mbste] Aol gt

2.2. 7171 H AlSF

2 Aol ARE H3Rd Al VARIANAS
CARY 100, 24 gxA= ATAGOARS] RX—
50000 @, A A ZwhE 12 A4 7] (HPLC—
MS/MS) = WatersAFe] XEVO TQ MSE AHE-
SR,

X% Cyanidin chloride, Delphinidin
chloride, Malvidin chloride® Extrasynthese
AR AlE-& AR3FATE Al9RE- L-DOPA, Mushroom
Tyrosinase, L—Ascorbic acid, 1—1—diphenly
—2—picrylhydrazyl (DPPH) &< SigmaAl,
2,2’ —azino—bis (3—ethylbenzothiazoline—6—
sulfonic acidi= WakoAF2] 718 AFE-3Fi T 71
9] AAARE T AR 7] #4525
£ 1) = Fisher ScientificAl2] HPLCE 92
AHEBElTh B B T o v E BE

AE Q] Lactobacillus plantarum= AH8-3F T},

¢

ally

2.3. 9= 3 AME £
s

T 24 GEAE AFEsglen, Atee

0.1 N NaOH= pH7} 8.30] & w71+ 243}
o AAe] AFLE 0.1 N NaOH £ ¢] 4]
25 Tartaric acid $FF0 2 $HAkslo] L A|S}

ATk
2.4 AEAOIH AHE Rr2d AS

Ao e, A T Hes Sk
A2 (limit of detection, LOD), A &3+4)
(limit of quantification, LOQ) & A&} T},
LOD 9 LOQ+= 2144 Al@ellx] 5k 14} 3]
WA o AR 71E71(9F e, 5
Ao HAwk 635 A & 2584 (o)
g 3 3 LOD= 3% ¢/S, LOQE 10X 6/S
2 Attt

ik

2.5. QtEA|OL|El MEk

FEAOFYH S Miloslav Sulc?] W!P<
A sto] AT 7 R4 0 BEANS
°F100 pg/mLe] E57} 5 =5 Hghgo] 5o 2
AgE F 3 Bysto] Akt RTS8
XY HE 2 M HCl in 50% methanol &
L& 3|48t Abg-akqlth AlEs= oF
1g°l 2 M HCl in 50% methanol 50 mL& 37}
3t A2 AdEf el A 24813 FES 5, AR
(3,500 rpm, 20+, 4 C) 3fof Al ZFEHOZ A}
L3134t} oFEAJolL IRl cyanidin, delphinidin,
malvidin 3%& §4 4813031, HPLC-MS/

MS 24 242 Table 19 YeRy kY
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Table 1. HPLC—MS/MS conditions for the analysis of cyanidin, delphinidin and malvidin

Instrument
Column

Waters XEVO TQ MS
C18 column(2.0mm x 150mm, 3 z2m)

Column temperature 25T
Injection volume 10ul.
Flow rate 0.35 mL/min
Mobile ph A 1 0.1% Formic acid in water
obrie phase B 0.1% Formic acid in acetonitrile
Time (min) A(%) B(%)
0.0 90 10
1.0 90 10
Gradient program 5.0 50 50
7.0 50 50
10.0 90 10
Compounds Precursor ion(m/z)  Fragment ion(m/z)  Collision energy (eV)
L . 136.79 30
Cyanidin 286.87 212.91 30
. S 172.80 30
MRM conditions Delphinidin 302.94 229.00 30
241.89 33
Malvidin 331.09 286.88 30
314.90 30

Tonization mode

Scan type

Electrospray Ionization (ESI, Positive)
Multiple Reaction Monitoring (MRM)

2.6. DPPH 2jC|Z &H #d

DPPH (1,1 —diphenyl—2—picrylhydrazyl)
gl @49 A8 Blois MS9 Y e
WEste] At AlEE 0.1, 2.0, 5.0 mg/
mL o] FI o ehEof o] ZASISITh AR 1
mLel 0.2 mM DPPH 1 mLE £3&3}lo] ¢halo
A 15%3F REE-3E v g A1 S AFS-sto]

517 nmel M HFEZ S3shc.

2.7. ABTS 2lC|Z &H &y

ABTS (2,2’ —azinobis (3—ethylbenzothia
zoline—6—sulfonic acid)) 2tz 42~A &4 A
38 Re 59 WY o) wt =45kitE 7 mM

48 zu=coAszaz

ABTSS} 2.45 mM Potassium persulfateE
1112 4o ehalef] 12~18A1%F wk-gAI AT} ©]
E o gk} 8|4 3ko] 734 nmellA] control #k
o] FHE1.2~1.47F H =% 2H3 ABTS -9
S AHESEATE AR 1.5 mL9t ABTS €9 1.5
LE =383} 30%7F vortex & 6E1F A&

HESA17] 3L 734 nmellA FH =5 S35

8

2.8. Tyrosinase & Aol &1}

Tyrosinase &4 A& Flurkey 2] !0
of] ubg} tyrosinase?] &4 WS A3E A H
+ dopachrome< B M-S o] &3] 743131

t}. 0.1 M Sodium phosphate buffer (pH 6.8)
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Table 2. The total acidity and soluble solids of before and after fermentation Campbell Early and Kyoho extracts

Compounds

Total acidity (%)

Soluble solids (° Brix)

Campbell Early
Fermented Campbell Early
Kyoho

Fermented Kyoho

0.0650.000% 16.44*0.03"
0.076+0.001° 13.71%0.03
0.116+0.003" 13.13%£0.03°
0.123*0.001* 5.0610.04¢

D Means followed by same letter with in the row are not significantly different (P<0.05).

1.0mL, A& 0.4 mL, 7] 10 mM L—DOPA 0.2
mLE Y3 E§eE EgAel] A4 (mushroom
tyrosinase, 110 unit/mL) < 0.2 mLE 3 7}3}
o] 37CellA 10+ FF WEEAIA 475 nmellA] &
=5 =43} dopachrome ] W3 E A&l &

o7 keIt A tixwt> L—Ascorbic

acid& AH8-3F3I .

2.9. SH Xz

2= A A3 33 whgsto] Akl
I A g B ZFERAE EASHL
(Mean*+SD), §7& 22131 SPSSE ©]&-
3Fo] A4 3} Duncan’s multiple range test
£ Ao, SFEAlRY 3% AFel=
tukey testE AFE3PAA one—way ANOVA
AL AE3190H, p<0.05 F=FA 9] F2

9 3SR

o) wE Ay Fo] g gl A
of Jehiith @a A grE
16.44+0.003° Brix, A%< 13.
Brix& Yt 7 #F B E
Aastct G RS Fakite] 99
F7|AR o] g H R g Tofl= F F TS
Al A

AP 7 Al a2 0.06520.000%
For, va F 0.076=0.001%% F7}s+ 1
AL g A 0.116£0.003%9 0, L7 5
0.123£0.001% % Tha F7Vehe A &S UEt
Ul Akt Wik 5 *ﬂ*é% 714k n| A&

_q] i/kl)\]. x-l

B7rel7] fl8to] SR 4%

[e)
o=
EHEFENE HPLC-MS/MSE #4314 7

H-oley -0y -



Table 3. Regression, R?, LOD, LOQ and linear range for the studied compounds

Compounds Regression equation R? (I;g/]g) (igo/% Line(z;/}rjnge
Cyanidin y=2225.69x+4407.09 0.9927 0.0004 0.0014 0~200

Delphinidin y=1062.71x—4622.76 0.9987 0.0021 0.0070 0~200
Malvidin y=5151.26x—18102.7 0.9992 0.0002 0.0005 0~200

e el 12F 3 A (y=Sx+b) 0.2 A
AAFRYE Tt AAA (Linearity) S 7
ESAT SFEAloY W 3% AAAFRY)
2 0.9927~0.9992% 13} A2 #-AFE gho] =
2 2 WS el ol Zh7ke] Al sk
24 o] R ESS & S AL, Table 3¢

+ 0.0005~0. 0070/.tg/Li d
A7} oS vo} A Ahed FEE HolFIe

], Table 3 YERYA LT

3.3. 2HEA[OIL TS| HE

Waef] &% A A Y AE FE= AR
Zpel & &elaty] 918k HPLC-MS/MS 4]
AofA] QFEAJol T 9] cyanidin, delphinidin,
malvidin®] 7 5= A& €1 & = QAT <k
EAlopd 3F thet = A A3k Table
4o FER AT

ulg A5 7 oy o] ol Alolu T 3%9] 3
FE | wa i wa AR g 97} cyanidind
61%, delphinidine 195%, malvidine 25%
U A VeSS, BE A A5 QHEA] ok
d 3F9 FFS vusRd dE dEo g
3.7} cyanidine 221%, delphinidin< 181%,
malvidin 273% 7 Jepstor, 5% ¥

F 2§ Fof| A cyanidin, delphinidin, malvidin

Table 4. Contents of 3 anthocyanidin compounds in before and after fermentation Campbell Early and Kyoho extracts

(mg/L)
Campbell Early Cai?;br; T ]tEe;rly Kyoho Fe}r{r;;?(t)ed
Cyanidin 8.6009+0.1177" 13.8741+0.3668" 0.3085+0.0011" 0.9887+0.0412"
Delphinidin 2.1777+0.0583" 6.4161+0.0521" 0.8624+0.0064" 2.423670.0428"
Malvidin 0.6785+0.0051" 0.8475+0.0206" 1.1643%0.0538" 4.3417+0.0428"

“P<0.05 indicate a significant difference from sample not treated control.
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Fig. 1. DPPH radical scavenging activity of samples(0.1 ~ 5.0 mg/mL). Means followed
by same letter with above the bars are not significantly different (P<0.05).
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Fig. 2. ABTS radical scavenging activity of samples(0.1 ~ 5.0 mg/mL). Means followed
by same letter with above the bars are not significantly different (P<0.05).
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g A 2498 Jol s A,
ABTS 2tz 27 A8 ool gz A
A&k zFo) 7} 9UTh® DPPH 47 848 Fig.1
3} o] FEE2] ¥ % 5.0 mg/mLellA Wa A
A Ao X 40.85%, WA A AEofA
21.49%°) A S HeRlor, waE &
74l Azjof| ] 80.89%, A F A5ol|x] 83.92%
2 UERstth T8k ABTS &4 2442 Fig. 29}
2ol 252 F% 5.0 mg/mLAA] wa A 7
W A elx] 67.74%, Ta A AgolA 42.91%
o] 274 FAS Yehilon, Wi F W Ao
A 98.42%, HE & ALl 98.73%=E VHE}
WOk A ARG E F e PAE S B
ek,

3.5. Tyrosinase &4 Xall&x}

depde dWepd A o] 548 Al E4T]

o)

7] Wb oA A = Al aolth debd &
k=% Yol 9l tyrosinase, tyrosinase—
related protein 1(TRP1) ¥} tyrosinase—related
protein 2(TRP2) T2 o8] @49 53 ¢
o o8l B E Tt 53] tyrosinasei= @ A
Ao s ZAWUAQl tyrosine®] DOPARE
hydroxylation ¥ $ dopaquinone ©. % }3}5
el o 24 aholth Y ¥ uE
FE&5 9] tyrosinase A NS H71eH7]
3lo] L—Ascorbic acidg N7 O 2 AR
sk, wra A5 A A A FEEY
tyrosinase? &4 42 Fig. 3¢ Vet
Fig. 33 2] 0.1 mg/mL 2] F=l4+= Tyrosinase
A&7} g gt A ®olA| ekgkont, 5.0 mg/
mL2] FE°A L—Ascorbic acid®} B] w3}
Ha F A dEE 66.47%, HaE F A

72.05%2] tyrosinase B4 A &= BT}

= Vitamin C = Campbell Early

100.00 2

80.00

60.00

Tyrsoinase inhibition activity (%)

= Fermented

c
d
- -
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h h
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Fig. 3. Tyrosinase inhibition activity of samples(0.1 ~ 5.0 mg/mL). Means followed by same
letter with above the bars are not significantly different (P<0.05).
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