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Abstract

We evaluated the physiological effects of formulations added with black garlic extract on skin care. Black
garlic was made by spontaneous fermentation for 40 days at 60~70°C and 85~95% RH without any additives.
When black garlic extract was added to formulation, the tyrosinase activity was decreased significantly (p<0.05,
p<0.01, p<0.001). Base formulation inhibited slightly elastase activity (<5%), while black garlic formulation
had about 8-fold higher elastase inhibitory activity (p<0.01). It was observed that formulations, with or without
black garlic extract, decreased thiobarbituric acid reactive substances (TBARS) and hydrogen peroxide which
were increased by UVB irradiation, although there were no significant differences of these contents between
black garlic formulation and base formulation. In conclusion, black garlic formulation had high inhibitory
activities for tyrosinase and elastase, suggesting that black garlic may have beneficial properties as a material

for cosmeceuticals.
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Table 1. Composition of essence type formulations added with
black garlic extract

Ratio (%)
1096 black

Components Base ’
essence garlic extract
essence
Deionized water 81.89 71.89
Ethylenediaminetetra acetic 0.01 0.01
acid, disodium salt
Allantoin 0.10 0.10
Glycerin 2.50 2.50
Methylparaben 0.15 0.15
Carbomer-940 (1%) 10.00 10.00
Triethanolamine 0.10 0.10
Imidazolidinyl urea 0.10 0.10
Polysorbate 60 0.05 0.05
Butylene glycol 5.00 5.00
Hydrogenated castor oil 0.10 0.10
Black garlic extract 0.00 10.00
Total 100 100

71543 H7h 663

Table 2. Composition of cream type formulations added with
black garlic extract

Ratio (%)
1096 black

Components Base 7
cream garlic extract
cream

Deionized water 63.7 53.7
Ethylenediaminetetra acetic 0.02 0.02

acid, disodium salt
Allantoin 0.02 0.02
Dipropylene glycol 5.00 5.00
Glycerin 1.00 1.00
Methylparaben 0.20 0.20
Carbomer-940 (1%) 5.00 5.00
Polyacrylamide, C13-14 0.80 0.80

isoparaffin, laureth-7
Cyclopentasiloxane, 4.00 4.00

cyclohexasiloxane
Triethanolamine 0.06 0.06
Imidazolidinyl urea 0.20 0.20
Cetearyl alcohol 2.00 2.00
Propylparaben 0.10 0.10
Glyceryl stearate 1.50 1.50
Beeswax 2.00 2.00
Isopropyl myristate 6.00 6.00
Sorbitan sesquioleate 0.80 0.80
Polysorbate 60 1.60 1.60
Mineral oil 2.00 2.00
Caprylic, capric triglyceride 4.00 4.00
Black garlic extract 0.00 10.00
Total 100 100
o Fug
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Bl 34 Sprague—Dawley(SD) FHE ol &3t AE A
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98 A A% F diethyl ether®E v} 3te] 3| A3t 15
AFs g I3 15 com’® 22 o] Franz-type diffusion
celldl membranel. 2 A&sta 0.1 M sodium phosphate
buffer(pH 7.4) 4.9 mL-< receptor medium®. 2 %
sided]l A|2E 100 uL FYsAch A sl= &<t buffers
300 rpm .2 W HHA| 7| H A water jacketS ©] 83| 37°CE
fFrABIEE stATh 8AIZE B9t A5 304 ©]F 1A%t 144
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F=E S
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Tyrosinase X{aH{&HA

Tyrosinase A3 &4-2 Mason®} Peterson(11)2] WS
o]g3le] A3} 0.1 M potassium phophate buffer(pH
6.8) 70 uLol| ¥4 F=9 4o 20 uL¢} mushroom
tyrosinase(167 units/mL, Sigma Co., St. Louis, MO, USA)
S 30 uL& 7hstar 30°Coll A 523t v A1z o "hS- $
100 pL dimethyl sulfoxide(DMSO) &< 100 pL& 7}sfaL
492 nmol| A 208 B¢ 2% 7HE o2 FFEE FA3H e
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tyrosinase &4 A5 = Zo] ALMSAT

Tyrosinase inhibition (%6)=[{(A—B)—(C—D)}/(A—B)]x100
A, with tyrosinase but without sample; B, without sample
and tyrosinase; C, with sample and tyrosinase; D, with

sample but without tyrosinase

Elastase A{af{2h4d

Elastase A &AL James 5(12)9] WS o] &3l =

st 0.2 M Tris-HCI buffer(pH 8.0)¢} 10 pg/mL porcine
pancreatic elastase type IV(PPE, Sigma Co.)< 22+ 05

< 7hsted £33 & 25°Col A 2083 WA H T wHS
3 0.8 mM N-succinyl-Ala-Ala-Ala—p-nitroanilide(Bachem
Feinchemikalien AG, Bubebdorf, Switzerlan)E 1.0 mL 7}
st 37°Coll A WESAIZ & 214 nmollA] FFE=E S35
o™ elastase A AT oS3 o] AtstAh

Elastase inhibition (%)={(A—B)/A}x 100
A, with elastase but without sample; B, with sample and

elastase
(S A &5
AP FE: AFFEL Yehuto] L8 (Seoul, Korea)oll A
Fe 65789 34 HRS/J hairless ot o] &3}

APFEL AFFA A (2% 28 cm)E o] &3] APA &
2~24°C, ZdlF % 60+£5%7F FrAHH Wt F71(124]
light/12A13F dark)7} 2bE 24 gA]ol o) =d=+=
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garlic extract cream).
F3 = FABE $3 UVB ZAME Marquele-
Oliveira 5(13)8] & o] &3tAth UVB &AL &4]9] 3
< 313 nm¢] UVBE W&3dl= sunlampE ©|-&3lH o™
u}%&_g UVB ZAHE Alo]Ad] ¥2 & T F9o 53t
Al 188 mJ/em’e] B #(0.26 mW/em & 1283 2AHS &%
o 18] 547+ AL No cream+tape2 5ol UVB
S e 2 9= BER AR Ho|TE So BEA 7
% UVBS ARG UVB 3% A8 UVB 24} 3Y
AREH UVB ZA7IZE B¢ F 797 1Y 339 24 A9
Fe o] 4FE 200 mgs T FH TLsA =X ATH
AE T8 AFAA 12A2F A7 AP SES diethyl
etherZ wHHAIA SAAAZ & I F-5 dFH sty A3
TR 22L& 015 M NaClZ M H3ta ARAZ BEES Al
A%+ & 3 g& #3 50 mM potassium phosphate buffer(pH

Mo oo PN ml

ZAFgE #(10% black

R R

7.0) 3 mLoll Wi wA7E st
4°C, 13,000 rpmol| A 4837+ 1482 3
S A& T

398 SFEER 54: 343 S FEER
< Tietz(14)9] Rl we} AAISHAT FF 22 A
9] 5% sulfosalicylic acidE H7}sta 4°C, 2,000 rpmoll 4 10
sk 4349 100 pLell 0.3 mM NaHPO,
800 pLet 0.1% sodium citrateol 0.04%7} H == 55'-
dithiobis 2-nitrobenzoic acid(DTNB)E 412 &< 100 uL
S 7Vt 58 ¥ 412 nmol A &3 Astgom 3
4% SFHE2S IFELR 0}‘1] A3t A .

B34 d &4 H4hgAd £FL2 Quintanilha 5(15)
o] o) wet sttt HE =AY 00 uLell 10%
trichloroacetic acid 200 pL& ¥ 1587 A2 A wHx]3

F4°C, 2,200 rpmoll A 1587 YAEYS %}ﬁt}. g o
200 pLell 0.67% thiobarbituric acid 200 uLE 7}k & 100
°Col & FZojA 1087 ¥+-8-A17] 1 WZHéte] 532 nmol)
A BFEE =439 2 M malondialdehyde(MDA)S X &
=42 st AZsAoh

HBg 54 &40 Jste 2 e Marnett} Ji(16)9] W
HE o] &3t SA3 P AR =2 100 uLol ¥h-&H
(250 yM ammonium ferrous sulphate, 100 uM xylenol orange,
100 uM sorbitol in 25 mM H,SOy) 09 mLE& 7}38}ar 3087
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Table 3. Grading scale of mouse skin wrinkling

Grade Description of skin

0 Numerous fine striations covering back and flanks of
body. Fine striations run length of body (head-to-tail
direction) and appear and disappear with motion.

1  All fine striations on back along spine gone. A few
shallow coarse wrinkles across back (run perpendicular
to head-to-tail direction) which appear and disappear
with motion.

2 All fine striations gone. Some coarse wrinkles across
back (run perpendicular to head—-to—tail direction) which
are permanent.

3 All fine striations gone. Several deep coarse wrinkles
across back (run perpendicular to head-to-tail direction)
which are permanent.

4 Deep-wrinkled, leathery skin with some flesh—coloured
lesions.
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A thZ+(base formulation)¥ A&+ (10% black garlic
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Fig. 1. Skin permeation of essence type formulation added
with black garlic extract by Franz-type diffusion cell. Values
are mean+SD of triple determinations. p<0.05, “p<0.01 by t-test,
respectively.
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Fig. 2= 20% &9 DOPAE 7|2 = 3} tyrosinased] &

gl HAE Fubs i}ﬂﬂ FEgFS e Yt Seks
H& F9 &0 2 =L tyrosinase &
r4—(p<0 05, p<0.01, p<0()01) 53] dt
S AlFol A Euls 3 2]3) tyrosinase A AAlTS
5046% 2 thZ 3743F 19.81%0 Hl&) 28) o] a5 Y
B A tH(p<0.001). Tyrosinase= polyphenol oxidase?] ¥
Folm FEE Fhste ELEA i M EAA tyrosine
S DOPAZR A&t 42 213} uk-3d] o3 dAHo 7
dopamine, dopachrome®. 2 ¥ 33l melaning A 43 3F
t}(19). ©]¢} 29| tyrosinases mealnin =&A S YA =
FQ 842 AEY A M EoA E43}E o] melanin
I AASHA =W 71m), 24, 4, A 5o A FF
o] Yo} F R w3 Y &AL 2SR tyrosinase A
Fo] 5% Suls2 v A VA EFY AR =
2 7beAdE vErdtn AZEch

Fig. 3& §‘rﬂ“°ﬂ Snls FE25 HJ7F AR GE ela-
setase @4 JASS YR Utk Sots SFELS dix
S}FE Hl3)] FoHoE =2 elasetase & A TS
238 ait‘r<p<o 0n). wetA Fvis
det~wS B3t i &
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Inhibition of tyrosinase activity (%)

10

Time (min)

Fig. 2. Tyrosinase inhibitory activities of essence type for—
mulation added with black garlic extract. Tyrosinase inhibition
(%)=[{(A—B)—(C—D)}/(A—B)Ix100. A, with tyrosinase but
without sample; B, without sample and tyrosinase; C, with sample
and tyrosinase; D, with sample but without tyrosinase. Values
are mean+SD of triple determinations. p<0.05, “p<0.01 and “p<
0.001 by t-test, respectively.
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60

p<0.01

40 +

30 -

20 -

Inhibition of elastase activity (%)

10

A

Base

10% Black garlic extract

Essence type formulation

Fig. 3. Elastase inhibitory activities of essence type for-
mulation added with black garlic extract. Elastase inhibition
(2%6)={(A—DB)/A} x100. A, with elastase but without sample; B, with
sample and elastase. Bars are mean=SD of triple determinations.
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UVBel o3&l #2l5tA 71 =8 (No cream +tape: 112.75
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UVBE Add 499 SAHL2 AR 58 YER o
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Sener 5(20)2 # 9] ¥ W 30%E 3HFS 4T o
+ vt FEES M B =28 AT o E <13
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717] W&ol 232 o] Akslo) oA EAtEE Ae WA F
7] WZolgta A3 vl A& Toll S-ally-cysteine,

S-ally-mercaptocysteine, S—ally-cysteine sulfoxide, allicin
< AfF71E AAY F Ae 8S 7HA A o5 A4
sloll o3t &5 WA stE TS FoH6). 53] allicing
YARHEQ diallyldisulfider= sulfurhydryl”] €} disulfide?]
2 48 gl E = o] RS AHTIE AATEH21,22). 1§
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108 A=, superoxide dismutase(SOD)<] &4J-2 13u)
= Z7FE 93 3oR(23). Kwon 5(24)& Snlsl #&
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7t uh-20] B R A Q19H FEE AEFS F4S A
sttha Baekoich %3 Arora 5(26)9] ATl A= diallyl
sulfide7} # 2] ¥ 7,12-dimethyl-benzanthracene 2.2
g AAAEANA p2l/ras AR LS Q5= AL

Table 4. Effect of cream type formulation added with black garlic extract on lipid peroxidation, glutathione reduced form
(GSH) and hydrogen peroxide levels in UVB-irradiated hairless mouse

UVB irradiation

Parameters No cream+tape -
No cream Base cream 109 black garlic extract cream
TBARS (uM/g) 112.75+64.44° 142.37+79.09° 135.15+£72.56" 119.63+69.40
Hydrogen peroxide (mM/g) 13.01+7.27° 19.37+11.53° 15.93+9.10° 14.40+£8.14
GSH (mM/g) 5.43+3.18" 3.46+2.04° 519+3.13° 5.60+3.25

Thiobarbituric acid reactive substances (TBARS) content was calculated as the malondialdehyde (MDA) content. Values are mean=+
SD for 5 hairless mice/group. Different letters indicate significant difference (p<0.05) among samples by Duncan’s multiple range test.
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Fig. 4. Effect of cream type formulation added with black
garlic extract on wrinkle formation in UVB-irradiated hairless
mouse. See Table 3 for references.
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