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Abstract: The need for natural cosmetic ingredients has been
increasing over the world nowadays. Agarose, a natural poly-
mer from red seaweeds, has high hydrophilic character and a
function of scaffolder. As skin moisturizer, agarose is adequate
for percutaneous absorption. While, blueberry fruits extract
possesses rich procyanidins and anthocyanins which show
health benefits, anti-oxidant effect, anti-aging and anti-mela-
nogenesis. Stability, sensory preference, skin trouble of the
emulsion formula are important for cosmetic product devel-
opment. In this study, we manufactured an emulsion formula
for skin moisturizers using the two ingredients and tested emul-
sion stability and skin trouble. Total phenolic contents of the
blueberry fruits extract were evaluated as well as tyrosinase
inhibitory and collagenase inhibitory activities. ICs, values of
blueberry fruits extract for anti-tyrosinase and anti-collage-
nase activities were 168 and 112 pg/mL, respectively using
gallic acid as a control (64.8 pg/mL). The stability (pH and
viscosity) of the formula containing 2% blueberry fruits ext-
racts and 0.1% agarose was measured at five different temp-
eratures (room temp., 25°C, 55°C, 45°C, 55°C) under the sun
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light at 2 day intervals for 12 days. There has been little pH
change at the different temperatures. According to the sen-
sory evaluation, there was no significant flavor, discoloration
and physical changes of the formula at 25-65°C. These results
suggest that emulsion formula containing blueberry extract and
agarose could be used as a candidate for lotion and essence
products.

Keywords: Blueberry fruits extract, Agarose, Emulsion for-
mula, Tyrosinase inhibition, Collagenase inhibition, Patch test

1. INTRODUCTION

2| S A Ao gkl 9 H H e A
A=) 7]ed AR ok g Ages t&ﬁ}é}
olof whet 2 Yr NI Q7% S
o, § B EE 7o) AT ik 3t5H
o5 3jo] AF0] 43 AT A S 74%—2— s

itk B3 Ao R E BHYE UR, B 4715 UR

_‘Z

;9
U

-111

l—!I

_:L

4 e l‘ll‘

O>~ —{NI
T éé =
ST CS

g

£ AREske] THEold 17l AAME S ol 2k o] v] ]
= AE N SHAE v S8 Biolth 3HgE
Yae TAGE HEoty A 2R FAMA He 2
o] 71 wol AR E AL, e IR QY F=
el el sPEE AAEo] gt A el AR F 43
A= FAlolth FTole 2ty w2 g

=85 Fotdlal o] & sHgEol S8t A7 Y



TAEH7| Rell o2 =2t EE2H|2| S0 FEES 0188 EES OIHA L 257

AaL glow, 2 gl aE gy 2452
7,0000] & o] o=, A& AL T2 23} (Spa) E= S
A Avol 58 BT ARG 252 0|27 oo}
[1]. %2F &7 slo|E2 FRolE= ARF A4714L &
279 7ier g st o 2 R HE shd o AR of
7z zo} ol bz elo|u], A2 W A|olo] et 4] B]£o]
b o 7:39] 24U E 2t 2], ok R 2 of
712 s]el W} 2 2AekS 714 o] 8417] 2 pyruvic acid 5
I 22 S48 Z717F ALY S8R ¢halL, o 7R =8} ofr}
2HE O 24 vjgof th Y B4 A Dbl
Bl [3]. oI RZ = FEAo|H, hydroxyl groupe

ZEA 2 Q17] W&o H&, A 2ntE Iy, AV 9%, FE
A, A A 5 tfoFst Holof A -8o] 7h=sl1 A& 4 3}
FE ABA SOl ARg-ol kst [4]. B3 EFH P
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2. MATERIALS AND METHOD

21. 484 =

EFH g G 24 EF ] FEARIT E6h5ollAl
TstFow, mAF 7= 20161 39 o] M eHeof| A 25
ato] SH4= 33 o] AlF st AE-S AABHY 60°C2
Az7)0)| A 2447t 5ok Ak ghjsto] A g ol A-&-3}

ot

22. M AR
b o] Al = Aol AHgSt mA 7] = A Seof A oF4
= ke (A F 1 % A & 252 skl A
SoFGith A A ditS AASL T2 Fof 33] ©]
& ol A Zpel Ao 73_3.*17% AHE-SFITE A7) 15 g
3} 3% NaOH 500 mLo]| & 2| A]# 3057k AF2o] A 130 rpm
6 & wWHFA| 7] 2L autoclaveo] A 121°C, 1.5A| 7F 5t 719t &=
Z3FAth 2L o st o] AlS 10 N H,SO,E A
sho] F3pA| A Ao 4] AstA At 75 -20°C Y5 aLof
;}E 7 FAANZ F nfo] AR Qo] HE o]§-5l] &f 55}
A7) " S5 E dry ovend o] -&-51o] 60°Cof| A

Tfeﬂﬂkiﬁﬁkdq

3AzE FHo=RH oplEZ A=

3]_ |E2AL8 ARy A4A nEAO] WAL ZRE 71X

Sl B sl RS Yoot Yon, HAFA
c oA IAE A, g N =g s
B H S 5 old 7hA felo® lste] vhg- ok
HAHE °é 33 I Qleh sl E2 AR o] 7t A
DEZ= AR of upg} So] A, oFo| A, AT ERZ B

=27} 7]"6‘0}‘:':], O] E 2 0] 9fo| & J__rx}ilﬁ Z2HA (colla-
gen), A 2}E (gelatin), I 2 & (fibrin) 50] 93 1 & 411
B2 A dAET (dextran), o7} 22 (agarose) 5| AT},
2 AFA ARERE ol7FE2 A %= Kang (2011) 59
DMSOF&H& o|-&-35to] A|=x353I [7]. Al 7] =5 g
A Z3 $F4 10 g& 200 mL DMSO (Daejung chemicals Co.,
Korea)?} 7 80°Col A 3A|17F mHHAIZ] thg A&z
(15,000 rpm, 30 min)3}o] o% W& ofAlEof JAA 712,

A ok 22 81 S 55712 AHg5to] 40°C 05 &
FolN YAz AR Az T AZAA 2t
(Fig. 1).

24. £ |8 dd| FEE AR
Ao AHESE A B EF e AES YA7|2 ghdsho
1 g2 3t 5 0.1% GAHS 233} 80% ethanol 50 mL-& 21

Agar, 10g

!

DMSO 200 mL (80°C, 3 h)

!

Centrifuged (15,000 rpm, 30 min, 4°C)

!

Dissolved with acetone

!

Evaporation by rotavapor

Fig. 1. Schematic diagram of cosmetic emulsion containing blue-
berry fruit extracts and agarose with DMSO extraction.
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7ksto] A 8kAaL, A Azl ThA] 80% ethanol 50 mL
& 7}sho] 2%3F9At). Syringe filter (0.45 um)S A-&-3}o]
o5 Foto] EwES AASHAAL, 40°C 0] 51e] &I of A
A 53510 ethanole g2 o2 FHAZIh SHE L
T 250l vsAdskeES AlAsH ] $18ke] petroleum
ether 25 mLZ 7}5to] A AL He 552 T8

=59 SetA A0 5744} formic acidE AHE-5Ho] pH2E
A5t o0, HPLC £42 §]3) syringe filter (0.45 pm)=
of ket 7] 4Co) 4 BBk} AT

2.5. &55d|E g 589 3 E¥E §FSA

2 AEE Suis 5 (810 WE S ARl AHgelglon, 3
A W2 | M Folin-Ciocalteu phenolX] F (Sigma-Aldrich,
USA)E 10v] 3|4 sto] B2 2] Guff =253} 2% Na,CO,
&N (298, wivye 2t} i1 H]& 2 wHEsle] oAl of A
308 FoF 7138 A]F t}. UV-spectrophotometerE ©]-&35}¢]
750 nm wgol 4 B2 S eheieh. 2 242 Gallic
acidE AHE-5F0] GAEQ] o 2 A5t

2.6. 5|8 gl 32&E 9 Tyrosinase A AP £3
Tyrosinase A 8|52 Kwon (2015)9] ®H & M sk S5}
At [9]. AEHH-2 Eppendorf tubeo]] 0.1 M sodium phos-
phate buffer (pH 6.5) 220 uL&} 50~1000 pg/mL == A=
H EZ)2] ethanol 80% == 20 pL, L-tyrosine (Sigma,
USA) 1.5 mM 40 uL, 1500 unit 2 A %3t mushroom tyrosi-
nase (T3824, Sigma, USA) 20 pL & 431 37°CoJ| A4} 15 min 7}
WS- Al ZA T §ES-0] E 3 tyrosinaseo]] ©]3f| 3, 4-dihydroxy-
phenylalanine (DOPA)Z K-E| &A=+ dopaquinone®] %L
490 nmoj| A] =73} T}, Positive control 2+ gallic acidE A}
&5} %At Tyrosinase] &/ A3l A == 27H4] Al =9 S5
ol B ol o3t MR g 2 AT
Tyrosinase inhibition rate (%)

_absorbance of control— absorbance of sample
= x 100
absorbance of control

2.7. 822 o &89 collagenase A FA 53

g9 i 25 AA4 a5 FAsH7] 918 collage-
nase A3l B4 S4& ofe o Zo] Al skt [10]. Colla-
genase A &AL WE-2L 0.1 M Tris-HCI buffer (pH 7.5)°]
4 mM CaClLE 3 7}35}9], 4-phenylazobenzyloxycarbonyl-Pro-
Leu-Gly-Pro-DArg (0.3 mg/mL)E =91 713 0.5 mL 2 A| &
£ 0.2 mLe] &5 9] collagenase (0.2 mg/mL) 0.3 mLE &
7}l Al-L-of A 20 minZt W] 3t 3 5% citric acid 0.5 mLS
do HH-8-3 A XA 71 3, ethyl acetate | mL2 & 7}3} 4] 320
nmo| A Y5 S =459t Collagenase A 3| &2 A &
8019 7bet T AT SHE AR e gt

Collagenase inhibition rate (%)

_absorbance of control— absorbance of sample
= x 100
absorbance of control

28. A7 §E o7tz =e EFMY g &8
o4& FHFE A

g 71 & AFe F2xol Yl 70°C7F F W 7hA] 1A[ZE
A heR 3 BRue 2283 o2 o1 Yok
o A 40°CZ 7} €3} t}. Homogenizer (JSRC-13C, Japan)&
7Hg A7 3,000 pm7HA] &)1 28| 7] ZAE 1 Lo &
He] &8 2%, o 7FR 2 0.1%S Y1 wyksle] E8u e
SPYES A8l A2 S5 2] 3PE A F S vaccum
oven (OV-11 Korea)2 AF&-5}6 -0.05 mbof| A 3H3E A = A]
AYRE 7] 25 A A ST 24417 5 Qt A0 A H st A
g g Yz g S A 5 Aol AHE-sFlTt (Table 1).

29. ZANH7] {9 o2z S92 AW F2ES
o] 8% 2FF 2 A BTt

<o mhE M /dE B7Isl] flsl 25°C, 45°C, 65°CE] &
woll A BARY] 3 oftR =0 SRH|E Al FEES
ol% HF FEEE FHT YA AF S AFHIolH
=7 (dark condition)ol| 2 3}o] & 2] 8}eh2 S/ o
sk Brsh ol dagEAbel wE A S B7sh|
el glo] 2 = Ao WAshe] 2004 149 5k

Table 1. Recipe of blueberry fruit extracts-containing cosmetics

.. Contents
Composition %)

Water to 100

Butylene Glycol 6.000

Dipropylene Glycol 5.000

Hyaluronic Acid 5.000

Blueberry extracts 2.000

Glycerin 4.000

Macadamia Integrifolia Seed Oil 2.000

Betaine 2.000

Helianthus Annuus (Sunflower) Seed Oil 1.000

Olive Oil 1.000

Simmondsia Chinensis (Jojoba) Seed Oil 1.000

Lippia Citriodora Leaf Extract 1.000

Methyl Gluceth-20 0.500

Cetearyl alcohol 0.500

Butyrospermum Parkii (Shea) Butter 0.500

Carthamus Tinctorius (Safflower) Seed Oil 0.500

Polyacrylate-13, Polyisobutene, Polysorbate 20 0.500

Sodium Acrylate/Sodium Acryloyldimethyl Taurate 0.400
Copolymer, Water, Isohexadecane, Polysorbate 80 '

Caprylhydroxamic Acid, Caprylyl Glycol, Glycerin 0.300

Arginine 0.300

Allantoin 0.200

Rosa Canina Fruit Oil 0.100

Hydrogenated Lecithin 0.100

Tocopheryl Acetate 0.100

Agarose 0.100

Xanthan Gum 0.100

Carbomer 0.100

Phenoxyethanol 0.100

Fragrance 0.100
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ST O/Wo A9 HE=4-2 Brookfield viscometer
(RVDV II+, Brookfield Co., USAYS AF&-5}91 . O/Wol| A
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2.10.2. Patch Test F7}

P2} 20%-S A O 2 patch tests A ABHS 231 A
(psoriasis), 5541 (eczema), 7€} o] ¥ B G2} o] Al 4=
5 B 51Q1), FHI 2T S B g i AR

Aol A Al skt &7 2 0}7&1 H&EI9E 15l
# chambero] 23}A17] 5, A3 H.o]o] Alal Hojof olo] 11
Aslo] x5kl 484 7F FoF Ezé}oq T2t I e
HEAA 30:2, 24A17F, 48X 7 A3t F-of S A Z | H A A
T3] (International Contact Dermatitis Research Group: ICDRG)
of Aol wek 43w S Lok (Table 2). B
kg of o] AiksAof wet Akl o 5
HE A QAT T e 43RS WA shgon, 7
ot 9 5F9ES- = (Mean score) Al AFg-4]-2- o g & 7t
Mean Score

(A+ B+ C)x 100
S(mzz)amum score) x No. of total

rects X INO. of evaluation

A= ZSCOI‘&’ B= ZSCOI”G‘
=1 =1
=92 A A F 308 A3} 5 9P HE
=92 A A T 24A7F ATt T P2 HE

k= AA F 48X 7 A3t & A {A WS

n
C= z Scorey,
k=1

2.103. EEbj8] o F2E o R Hg FHI}

Apply testol| A 2] ] B0 §IE 207 S HiF o= 1A

Table 2. Reference basis of International Contact Dermatitis Res-
earch Group: ICDRG

Symbol

Caveats
Nagative
Doubtful or slight reaction and erythema
Erythema+Induration
Erythema+Induration+Vesicle
Erythema+Induration+Bullae

$¢+H—|
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2.104. EEbjg Jof 2252
EFug g = % 2% Oﬂ‘ﬂﬁu LA AARE 251
20~50df] /g 208& diiF 22 sk =FHE] Al =
2 2% WAL 2097 $F meEA AL RS ¥
of &, AV, e, TEHA, Ex 5 1A, Y, R B
¥4l 75 gjsfel £ASI e 3 N HAEE e

B ZAE B4 At o, 548 ubgoz dlo] 23
ﬂﬁiq. A7 2L 2= SPSS ver. 22.0 TE WS ARg-5o]
23 wEUAE FolAch

= F7Fet &S H5 7

REE-EL g k-
L g7 ] 22 &9 3 EV= T

2202 v ethanol 53 50] el BHFE AT 2
I}, &3 2] ethanol =&+ 0.5 mg/mL-2 gallic acid equival-
ent (GAE) 0.102 mg/mLef| 3|5 & 2 0.25 mg/mL-2 gallic acid
0.178 mg/mL, 0.1 mg/mL-2 gallic acid 0.114 mg/mLo] 33}
9l.ou], A1 A3 Table 30 LERR AT Jeong 5 [12]2]
ol Lo A B3 u]| 2] 80% methanol =259] £ # % Fhefo]
tannic acid 7] 9.2 9.028 mg/go] 2+l 31%1.2. 1, Choi 5 [6]
9] Ao A= EFH 2] 2H5H 2] 0.5 mg/mL-2 gallic acid 7|

£ 2 0.098 mg/go| 2t 3+t EoF Hwang 5 [11]-2 EFH]
2]19] 70% ethanol F=Z&E oA & E2] s Tdo] 27.4 mg/g
©2 ety oo} L AT wokS 1) ZRu|e B
ol H T} ethanolo]| L}, methanol &5 7|40 F+E2H S 9]
83 5 Eeluls Bepol o A SR HE A2 % 4 Atk

2. &5 2] G| 289 tyrosinase AL
Tyrosmase‘— detd 3HA o glol A 7HY Q3 A5k sl=
ALEA BA o] Zrlehd Hxd Wil JA oz uEof
AZke A A2k e 2 oleh B Aslo]4 B2 o
tyrosinase A 3f| 2 2} ICs, gk 168 pg/mL o &2 S =90
A2 & ARG} gallic acid?] 1C5ZHS 84.3 pg/mLE
R (Fig. 2). 7129] Aol A Bxje]ge] danz

= A3 3} ethanol &5 0|83 A H A 1}9] tyrosinase #

Table 3. Total polyphenol contents of blueberry fruit extracts

Concentration Total polyphenol

Sample

(mg/ml) (GAE* mg/mL)
0.5 0.102+0.054
0.25 0.178+0.035
Blueberry 0.1 0.114+0.047
0.05 0.097+0.052
0.025 0.052+0.064
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Fig. 2. (A) Tyrosinase inhibition and (B) collagenase inhibition activity of blueberry fruit extract.
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3.3. B2 d)2] ] &89 collagenase A 3 &4

FENA Y] B A= FelS Eallsk= collagenase, A
2te-& Folf 5l gelatinase ] 21§, @24 -5 26l 6}+= ela-
stase®] 282 A 5t= B st SHE £
o} [15,16]. & AR oA EFH| 2] Gulf %59 collagenase
Al Ed AH AT ICs, h-2 112 pgmLo 2 4= glon,
FAT 220 2 AFRE gallic acid 2] IC5ZHS 64.8 pg/mLE
ZA ol EFHE] g FEE2 1§ &2 collagenase A
3 2/ o] 922 Felstiitt (Fig. 2). 719 Atoll A =) &

150

140

130

120

110 A

Viscosity (cps X 103)

100 A — Y- 55°C v

90

Storage time (day)

3} vz o] 23+E F213517] €38 MSC line ST2, OB6 mat-
ure osteoblastic steocytic cell W MLO-Y4 cell& ©]-8-3}0] A
EpEoM SFHE] Al FEES #2l5h3le o collage-
nase Wl ofo] HasH AL Belskgow] [17], o AL B
FHE G FE=o] mehgA o A3t vt= As 9|
sk mebA) ) wshA) 9 £5 Aol B AT Sw
ol A HokE w, 5 2] ZH A Q1 HaCAT cell 5-& ©]&
sho] A Eozol A FEANA ETHE ST B et otk

34. A7 49 oPtRZ2 9 £ E g9 8L
o] 8% FF2 A=}

SPES dARFAl oY FRell A, AR kEHd
R o] B F 2, ofeba o 2 S4Jo] Mste S540] 3l
02, oPE Al 2A] F4E wetsly] Hside g A
ol dasith Y= A7t A HFoer g W, 15
ol Fat Fro FSo fiF vE g o= 2= 5 A
of Firoll whet th=m, =3 A B 7] Fof whe H =T}
b 4= Al (18] & Aol A= thefRt &5 (25°C, 35°C,
45°C, 65°C)2 ATt A FtH o] Bl o A e A=) = |

(B)

561 — v- 55°C

T T T T T T T
0 2 4 6 8 10 12 14

Storage time (day)

Fig. 3. Viscosity and pH changes of emulsion formula containing blueberry fruit extract and agarose with storage time.
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ol

gotglon, mA 7] [ otz =0 SR Y d
&= T SO QA S AFSEL T (Fig. 3). Z2A|
g of7tR 2o} EFH| Y Gl FEE-S o] &3 3
A E L 146,000 cPs O & 25~35°Co]| A A1 7+e] 7 1}o]
A 0 g2 Tt F7Fehe AS o o 9lem, 45~55°C
oA 3 o] 5 E HAH o2 w7t skl 45~55°C
oA &7t Hadhs A L2 0= Qg o]3}shA el W
gol doju= Ao & wohEm, o]ef ZH2 Ail= Jeon T
[19]19] Q) 3PE Al 2 A] 65°C 2 27 HE=7t 74
shold A kel At

Aoy 22 o
b e

o N do e

3.5. BA#H 7] §4 ol7t2=e B g 22852
°o]-8-3 31 9| pH ¥s}

1] 50] FAFA o] pH ¥ 9] 5.5~6.5 AFo| & CkAMAS T 11 §)
o, 79| pH7} &rteldo] HH 5] gy 7
Alat2] M Fof o ol =5} -2 u| g Z gt what
A g Bl Ag-ahe SRS oFAbd ol T4 2] pHE =
A& AHEake o) vi 2 s, AlE AHE 5 pH7F Qb
SHA| - A = o] of gk} [20]. ZA| 7] F-2ff ol f R 29} EF
v g duff &5 3 FEFS 25°C, 35°C, 45°C 9 55°Co]
A QIO B & AFSS A 2 AT A2 A e 2
ol Al pHE] W3S SA 5t AE2 HEA3S HESH
A7) Feff oprt 2 2ot EF | E] dufj 2 E 5
0] 27| pHE 6.120]3)1, 122 3 25°C, 35°C, 45°C & 55°C
o] pH7} 247+ 6.08, 6.02 W 5.94% ul & T AT }o| S B
O, pHAFol Al M3t7h 7 9] glof P2 w9 w2 AL
2 gkt (Fig. 3). o] 22 Aahe A8 Aol Al 2y
HAE A FE2E TS FEY] AN Hote At
oF FARRHE ERIsHGIT [21]. T3 7]E] A+t Ao T2
W Bt 27] oF 2 ume] 73 YRR FAJE pH 34 P
(MAA-co-PEGMA) o] =272 pH 5& A5 2 G431 %
|2 BiHE Ho|B R pH 6.0 A= 27|15 E &4 B4
E2 R RS S Holn, Yo HRjE S4EH (¥HE)
< YR FH o7 HE HEsto] PSS FAIA
O &2 ZAE QT [22]. 2 A A= mA 7] R ofrtE
2ol 2] gl 2EES 0|83 sHFE 2 A ¥ 2 pHe
6.1~6.15 H 2lof| A Alxstglon, o5 BG AFS F3f ¢
A4 E A Eelst o) sl

fifo

3.6. ZANH7] {1 o tE = £74F AW F&E
o] 8% FF2 HeAA

TA7] 2 op7tR 20 SR P A FEEE ©f
SPFES Azt A 270 whE A= B
sto] eto 2 S8 9o of -, ol e o
E3hT. 7 AlE 129 o e Ay a9
o2 Ee Aol wEEA| ehgkor, akste] o SolF
= 719 QL3I (Table 4). ZAJ 2} 7] f2f of7} 220 &4
2l Al FE=2 242 0.1% 9F 2%E AR LT, A2
Fof whE PPA S AT A3 7hE 22191 45°C H 55°C|
Ae HE7t dashe

A= BF e
=79 ¥t ek
on, 35 A= AEY e FINE = e e
A}l Hekd7t H e sihal e

oo

ol
olo filo

ol

ol

N
o oY o o

ol

N

37 BAH7) 9 ohzzol BN 9 228
o] 8- 31F& 9] patch test A3}
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4. CONCLUSION
PIRAL £o]28 B nEA So|ERARK, T4

Table 5. Results of patch test about blueberry fruits extracts-con-
taining cosmetics

Storage time (h)
0 0.5 24 48
Control - - - -
*Blueberry. F. E. C. C - - - -
*Means of Blueberry. F. E. C. C: Blueberry fruits extracts containing
cosmetics.

Sample

Table 4. Score of usefulness by questionnaire about blueberry fruits extracts-containing cosmetics

Questionnaire Very good Good Useable Bad Very bad M+ SD
Spreading 15 (75) 5(25) - - 475+ 0.67
Absorption 14 (70) 4 (20) 2 (10) - - 4.60 + 0.49
Moisturize 13 (65) 7 (35) - - - 4.65 £ 0.35

Feel 7 (35) 12 (60) 1(5) - - 430+ 0.51
Viscosity 8 (40) 10 (50) 2 (10) - - 430 +0.44
Scent 15 7 (35) 11 (55) 1(5 - 3.40 +£0.82
Color - 8 (40) 12 (60) - - 3.40 £ 0.48

N: Number of person, M£SD: meantstandard deviation.
‘Very bad’: 1, ‘bad’: 2, ‘Use-able’: 3, ‘good’: 4, ‘Very good’: 5.
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