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Abstract: In this study, the cell viability, radical scavenging ability, elastase activity, moisturizing activity, and antimicrobial
activity of mixed fermented extract of vitamin tree fruit, acai palm fruit, mango, lemon, apricot and blueberry as an active
ingredient were measured. The experiment was performed at three concentrations(0.5 / 1.5 / 2%), since cytotoxicity was
not shown at these three concentrations. Based on this, a radical scavenging experiment was conducted to compare
with L-ascorbic acid, a representative raw material of an antioxidant material. The results showed that the
1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging ability was 95.1 £ 0.6%, 94.3 + 0.7%, 95.3 £ 0.6%, 95.1 + 0.7%,
95.1 £ 0.3%, 95.5 £ 0.3%, and 95.4 + 0.4% respectively, when the concentration of the mixed fermentation extract was
2%. As the concentration increased at the three concentrations (0.5/1.5/2%) and the content of blueberry extracts increased,
sample 7 showed excellent elastase activity at a concentration of 2% to 0.9 cm, such as retinol crystal, and moisturizing
activity was also found to be 71.5%, 75.6%, and 81.6%, respectively. Particularly, at the 2% concentration of the mixed
fermented extract, the antibacterial activity effect on Propionibacterium was very excellent in sample 7. Therefore, it is
considered that it is worth developing the mixed fermented extracts of 2% concentration as a cosmetic component with
antioxidant, moisturizing, and antibacterial properties.
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1%, vd oo Yo WEskal 2aeh Ay
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o|F H|d A5 AAR £ 219 A A2H HleIv:
5 dufl, opAtold Gl Wt #E, A 9 EFHE] &
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Table 1. Batch Composition

=9 &5 A7 237

R Mgt HEDRL 24 ~ 25 Cox 3 ~ 5 4 |
ok HaE SRS o] 294 EEE A
Z1 & 3 U7t Ao A HR]RE $of] }E-E 300 mesh o]
TR|Z ofslal, o] HHEL filter paper (No.5, 55 mm,
Advantec, Japan)@} filter paper (No.131, 185 mm, Advantec,
Japan)= 2 W oj@siqiet. T1E]al #RF “55%7](Coolace
CCA-1100, EYELA, Japna)Z o]-83}o] 40 ~ 50 Co] L&
oAl F=3t § 23zelo] E=eto]of(B-290, BuCHI, Swizerland)
= olgsjol Slalnle) 12 180 C, F317|aspirator) T
100%35 cm’/h), HZ(pump) T-E 25%(7.5 mLmin), ==
224 4 (nozze cleaner 4) 2 -3 A|(rotameter) 30 mm
(357 Lhe] z=xog Axs o3t dasass +43 A
Z3gict

2.2, M= HHQE

1929 A|3ZQ} CCD-986sk Af|3E+= ATCC (American Type
Culture Collextion, USA)oj|A] EoFiQFom, 1929 A|E+=
Minimum Essential Medium Alpha Eedium (GIBCO, USA)o]|
10%2] fetal bovine serum (FBS)@} fungizone (3 wm) 2
antibiotics (10 p/mm)S A7}l ARRSIATE A|3Euoke uj
A(Biowest, USA)] 214 ko] wjerole Wof 37 C, 5%
CO= 24T 0, F27|(Fomma Co. USA)IA wheysis]
o} 1929 A9} CCCD986Sk || wioke: 10% FBS9}
1% penicillin/streptomycin (100 U/mL)S- Z7}5t Dulbecco’s
Modified Eagle Medium (DMEM)HJZ]E A}&514] o0, uf
&F 272 37C 5% COZ 24E CO, 3F27|(Forma Co.
USA)oflA] uieFsteiet{21-22].

23 HMZ =8 =3
AEEEALL 3-(4,5-dimethythazo-2-y1)-2,5-dipheny-tetrazolium

The fruit of a vitamin tree Acai palm fruit Mango Lemon Apricot Blueberry
Sample 1 2 1 1 1 1 1
Sample 2 2 1 1 1 1 2
Sample 3 2 1 1 1 1 3
Sample 4 2 1 1 1 1 4
Sample 5 2 1 1 1 1 5
Sample 6 2 1 1 1 1 6
Sample 7 2 1 1 1 1 7
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gl platee]] 2 ~ 5 mg/mL MIT §-H-& H71gt o, 37 C,
5%, CO, QIFfHlolEle] F=7F2 4 h WA[5IqIe: WAt
plateo]| dimethyl sulfoxide (DMSO, Sigma, USAYE E535t
s, AR AdEiollA] plateE 20 min FF S5 S5
& %, enzyme-linked immunosorbent assay reader (ELISA
reader, SpectraMax® ABS plus, Molecular devices, USA)S
ARg3te] 570 nm 1] SRS SAgsiGich 54 F 7t
25 & ARY T MRS A 7RSOl stk
ARS] 3= + 23 HE FEES 7R 2 AR
9] T x 100 o2 3l= w125 IHTH19]
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DPPH (Sigma, USA) 15772 mg< 10 mL A0l 8314
7 DPPH A]9kE- A|25159t) 96 well plateo]] Table 13} 2+
o] 77} 100 uLe} DPPH A|9F 100 ul2&r £ 5 &85}
sample A|=E A|Z3130ck 96 well plateo]] 27| T2 5=
9] L-ascorbic acid 894 100 xL&} DPPH A|oF 100 uL2 =
A ¥ 2350] standard AEES AXSIITE 9% well
plate]] “JAl5= 100 Lo} DPPH AJF 100 pl& 59} & &
3l51o] control A|EE AZSFATE 96 well plateo]] AA4~
2 Eolsiol blak MRS AXSIACE A ARSo]
9 9 well plateS 2-20l4] 30 min WX|SIT}. W[
96 well plate= ELISA readerE ARESHo] 520 nm 139]
FE=E S 34 F 7lES i AIRY F
M2 Fre(control ®] 3% - 7H=S0]| figdhe Al=S
BT + control x 1009] S = W12 E 1
FTH19,20].
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CCD-986Sk A|2ZE- 10% FBS IMDM (Isocove’s modified
dulbecco’s medium) HJZ| S 0]83}0] 5 x 10° cellwell &2 %
A5t 3 12 well plateo] FE3}L 18 h =t wjoFsiick
HjoFEl AlEZollAl RNAE E31o] reverse  transcription
polymerase chain reaction (RT-PCR)2 -Z3f hyaluronan
synthase-3 (HAS3)2] 2l 27185 SleIs|9ch HASS bt
A S7REE 8] Aol o8l 4= %1, T AYR= Tabel
20]] Lehgich o RE 5|92 EAL (hyaluronic acid)
& Ahgstct

HAS3 & 37Hs (%)
= (A& HAS-3 2H9F / tizat HAS3 239k X 100

27 SlHAEM &N

P SAoREs B iR 2AR(agar diffusion
method)& o}88te] 2| e el S(Propionibacterium)
of thet e dS STk 2 Aol ARgE T2y
QU] HE|2lH(P. acnes 3314) o= A SO
YA (Korea)oll 4] 2Rl ARES1ITE Plateo]] brain
heart infusion agarS ‘B#}o] platetd 25 mLA] BA|7]1L
o5 = Zzbe] F50] 25 1000 Y 1,000 ul
Tetct Table 19] Z}719] &3 A 552 10% ethanol
of =oli, &% HaFEES 05, 15, 20% g2 W
S 40 ul A disc (paper disk, 10 mm, Advantec, Japan)o]
loading 1c}. 94 thzto@ salicylic acidS AMEBHLC.
o, 10% ethanolo]] =<1 salicylic acidS 1.0% SE= k=
340 ul A 919f -2 A Y] discol| loading FHe}. HatE
A0 loading®) diseZ Ho1A] 0] 2 plates] 4]

£



HIERIU- A, obrbelgtdnl, wdar, e, At 3 S]] £3 2RFEwe 8 A 239

=t Al2E ARdShs anaerobic jaro] plates -2 AE
37 Cofl wjJ3tet. Paper disk o]l FJE AP U5
Alghe] A7)mm G)HE S, HE AHS =
o= 3 3] NkEste] Patghs ke

2

i)

2.8. 4 24

= At dlofEl= 3 3] vHE A¥si o SPSS 120
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o £ AR FAPBRACE BAA Folead 5%E A
Z3t3rk

3. Znt ¥ 1FE
31 HM=Z=EN =Y

Table 13} Zo] &35 WHaFEES 7H2) Aazof| H7Ist
of wfjoket Ayl nE 3 WaEEEo] 1929 AlEd of
3 9% ool MEAEES YERSICE MIT E4ojlA
L 05% %204 sample 10] 7 =& 1097 + 1.2%
1.5% ‘sl A= sample 47} 105.6 + 1.8%, 2% ‘S0l =
sample 57} 7P =2 101.7 £ 1.8%2] HZAYEES e}
Witk Figure 1). o83t 2118 EQi2 U 253 A
Z& uff Yolle] FrEvt ZUsl uhet dils) aise] ok
2 2 At e oo Fhasie, Ay S =
SR A0 Q8 ST 5= = =S ESH Hopxith
I 95 4 ok ald AuE vigeR St A
Table 13} Zro] ZFzbo] S2590] g IAYA|7|aL Az
EAo] VR g2 A sl &9 dEFEEUY
2% -§Hof| tfs)] zleyateict Hlwalr] $fate] Al Ew=(0.5,
1.3, 2%)= AF&351o] Bluskich

3.2. DPPH 2lC|Z A7s =X

Al E5=2](25, 50, 100 ppm) L-ascorbic acid®} &3+ ¥
2z20] 57} 2% 8o TS Z4%h AN v}
Zo= ALkt DPPH gz A& thaat Zoi(Figure
2). L-ascorbic acid -8-°82] 732~ 100 ppmo|l4] 974 + 0.7%
o] wi$ =& A7 FAS B 50 ppmofl A= K47 +
0.1%= 100 ppm} AR 2 4274 e HAlrk 1
U 25 ppmofAl= 3.1 + 1.4%2] 47 BA4S Ko gz
27E0] g43] HojAl= HgS E3Ith Sample 12 95.1
+ 0.6%, sample 2= 94.3 + 0.7%, sample 3-2 95.3 + 0.6%,

sample 4= 95.1 + 0.7%, sample 5+= 95.1 £ 0.3%, sample 6
2 955 + 0.3%, sample 72 954 + 04%9%] &7 S =
ok &5 TarEE = 2% 8919] DPPH izt
27E2 ARt so] prsittal &Rl Lrascorbic acid

Cell viability (%)
o
o

(B)

Cell viability (%)

Sample
120

G

Cell viability (%)

Sample

Figure 1. (A) Cell viability of various concentration of sample 1 ~
7 on 1929 cells by MTIT assay at 0.5%, (B) 1.5%, and (C) 2%
concentration. Values are expressed as mean + SD. Statistically
significant from the control(p < 0.05). Sample 1 ~ 7; MTT,
3-(4,5-dimethythazo-2-yl)-2,5-dipheny-tetrazolium bromide.
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7 solution at 2% concentration.. Values are expressed as mean

+ SD. Statistically significant from the control(p < 0.05). DPPH,
1,1-Diphenyl-2-picrylhydrazyl; LAA, L-Ascorbic Acid.
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Figure 3. (A) Elastase activity by halo diameter of sample 1 ~ 7 at 0.5, 1.5 and 2% concentration. Elastase activity by halo diameter

of sample 1 ~ 7. (B) Retinol crystal, and elastase at 0.5% concentration. (C) Retinol crystal, and elastase at 1.5% concentration.

Retinol crystal, and elastase at 2% concentration.
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cm &2 YR AFo] 7P e A RIS R
27o] S5 depagle] Ealzh wWol H A1 sample 7
2 2% -sEollA 2?1 retinol crystalz} -2 0.9 cm 7}
=3k OlE BallAl sample 70] AEfAERA] AA7F 7F
st A ERIsHE EFuE] 229 TR &
713te]| whebA] sample 63t sample 72 A2 02 {25
T2 sampleof| B[] H]m--9foll Qo] ApAERA| Ao
aEAQ AyE veilch 7 el webd dizddl
reninol crystaly} Zro] LER|$IT(Figure 3B ~ D).

3.4. 25 & oIxt =X

Al EE0)0.5, 1.5, 2%) &3t Wi 3259] hyaluronan
synthase-3 (HAS-3) =73t ZAl= th23} Ztl(Figure 4A).
o= ol 24 hyaluronic acid®] HAS-3 £71-2 Al 5%=(0.5,

1.5, 2%) A Z+ Z} 72.2, 73.7, 79.8%= RISt

=

—e—Sample 1 —e—Sample 2 —e—Sample 3

Sample 4 —e—Sample 5 —e—Sample 6

HAS-3 a rete of increase (%)

—e—Sample 7 —e—Hyaluronic Acid

0 0.5 1 1.5 2
Concentration (%)

100

80 r 75.6 737
68.4

60 |56.8 57.2 57.8 58.4 59.2

40

HAS-3 a rate of increase (%)

20

Qul, opbol ), P, A, A7 L BFWele EF BRFEEY &% AT 241

Al oM SFHE]e] del wobdel w2t HAS3
70l wokde BRlskdlen, SRt 7 Bl
S°17I= sample 704 HAS-3 S71&0] Al sIeollA 212t
T1.5%, 75.6%, 81.6% UEFHIcE o= o?] hyaluronic
acido} B WS v FAHOR T} sanpleo] ]3] HAS3
Z7H80] 9900 lo] St s L Slsiglc) &
suele] ggo] Ak Z7Klol uel By o] Ak £
opAIrkiL B S QAL sample 6 ~ 73} 2L gepow
AN3le] B SlREEo] AR o g suF 7[x]7)F Erkn
AR 2} el whebA a9l hyaluronic acide} 2
o] vpehhgitl(Figwe 4B ~ D).
35 ot 29 =8

Al S0 (05, 15, 2%) 9t Ta FE=0] It A

). ti=

IS S Bk vt EriFigare 5A).

100

—
lvs)
=

80 | 73.7

60 520 53.4 53.8 54.4 56.3

40 |

HAS-3 a rate of increase (%)

20 |

F QQJ«
& & &S S e
A A A
&
D

81.6 798
80 |

60 554 558 55.7

40 t

HAS-3 a rate of increase (%)

20 |

Figure 4. (A) Moisturizing activity of hyaluronan synthase-3(HAS-3) of sample 1 ~ 7 at 0.5, 1.5 and 2% concentration.
(B) Hyaluronan and synthase-3 (HAS-3) at 0.5% concentration. (C) Hyaluronan and synthase-3 (HAS-3) at 1.5% concentration.

(D) Hyaluronan and synthase-3 (HAS-3) at 2% concentration.
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concentration.
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