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Abstract: Collagen peptide plays a protective role in skin by increasing the activity of antioxidant, acts like an activator
of skin regeneration by positive feedback and is used as a potent candidate for cosmetics or functional food. GABA acts
at inhibitory synapses in the brain by binding to specific transmembrane receptors of both pre- and postsynaptic neuronal
processes in vertebrates, is also involved in the synthesis of melatonin and might exert regulatory effects on sleep and
reproductive functions. In this study, we investigated the beneficial effect of a mixture of collagen peptide and GABA
(J85091900) on skin and sleep condition in woman experiencing sleep disorder. We found that oral supplement with
J85091900 significantly decreased the value of Pittsburgh Sleep Quality Index (PSQI), increased sleeping time by 7%,
and also improved skin roughness (Ra, Rz, Rt), periorbital wrinkle (Ra, Rt), and skin capacitance in human. These find-
ings indicate that dual strategy with which skin improvement is accomplished using collagen peptide and sleeping well
is acquired using GABA could be the novel solution for sleeping beauty by edible cosmetics to improve skin status.
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Table 1. The Component of Mixture J85091900

LsAE - Ay

Components (50 mL/bottle)

Percent (w/w)

Dosage & effects

Distilled water To 100
Collagen peptide 10
7 -aminobutyric acid 1.2
Glucose 1
Vitamin C 0.5
Citric acid 0.5
Fragrance 0.3

Skin improvement (5 g/day)
Sleep improvement (60 mg/day)
Taste (additive)
Antioxidant (additive)

LM B

A go} TR v
Alo] ZolAHA He
2AE TEshe AT s
% B v B EERE
b I —s 23, e

*‘:"‘GH 34
Fo] 1§ 7]

m\ﬁl

011;]_[ ]
4, P54 7 D T
?J‘lo}ﬂr Al ALS)
23 AL EAlo1H, 7191 A%
Yz} o] = RI7E 9] 2]l WM3tx B Eo| §
& BN = AESoF & Aot
AV 739 AR, &7 9o, A3 9
Uil Az 434 7] W&ot w
< 3} Alof B Ao Alojet HEo] i
AT7F Bas a3 EAlolH ol o
o] aFHTHS5,6]
7 -aminobutyric acid (GABA)= ©}7| =4t
SAEA JAE AP2e] TS doxin =37
EpRIAL, Zejol s S EfRel FF AAA A
7 Ak om 2rol= A A =42 T shuolH,
© 2 GABAY| ool Z71aha, A A kA3 &
A5, & AdEY, Y A5 B E /fAE W
LHA A7) HZel ATl oshH, GABA
0_0/] /\g/\‘]jl]. =1
Az BAE S7MA vF i B

17t A robH ol A ekl A
.]
o

A 4

p
s

E -

o i F}L
o

L

2

e
I o =
4y ox AN o
o

o B e

ol oo
NI
ftlo

o
d
Lok

e

O

]
=
a|

X

[e]

al

o = > %
_Qm{mﬁi

R

dl

thEkalaEsks] A, A 449 A 3 &, 2018

< AR cs e 5 dual dHA U89

53 1 ZollE et vR 225 skt
ke =¥& 589 REl(sleeping beauty)2tal ahH, 3
T ATelA e RSk FH f3E BoT
B VAR HEdFes AFE 587, 59 R,
TR F5 717] Tol Fd} sEI AUAE o] Fo
<93 #E ARE 7HHs] Yo %12 , GEOIA =
oln] d 753} v 5 WA 7se QAR v AE
3} ol vestAl EAIE 0 2

OUr TFAA &3}
<} 2 71" tisiAs A7t vlvgk AAeltiT.
welA] B Ao A=

A HEelo]=29F GABAE

ghehs B3HE(185091900)2] AT AFHE 83t Al
st A A8 HFES FaA, oF Axe WSS
AZ HLE T3 /A 7hede I8k, A A%
o] A& Tl o]59] S sk, £El
Blo] = o& &34 B sPEF okl A8 7t
SRS ISt} ST

N
E
|:|0II

X M gl Ol M2 AlE

jﬂ 7(4.9. A]ﬁ—LQ. 6“/\]7] A—]Cﬂ_/] 7(4/\]51], GCP 7].
Qo] W&ol whet oo Ae, b, BAE
o8 o + JEE TP Alda=
2] S BAT F AEE Tt 2AE F
ojgstl on, A PA= X}WE—-— oA = o]
FaL 7} S Aol AHE & Algel st
Atk B AP ofojo] R e o F)oll A e
(IECK(1)-IRB-17-K041088). A€S A2 o2 =gk
PA7L 207 ode] HEF 257 9 APAE 2Rst
At AP AA 21 AP W8-S olafsta A

)

e

o

JNLE

Lol e (0ol

o
ol
X,

M > & Ho

ih)
o
0[1



Zehl el = W GABA BgEel 437}

Ao g NE 7t FYAE A

204 o]/ 5041 ol&ke] Al PO ZA, A A7
Aol 17 AgS _-j_f%'s = w5 AIAl Fgho] gl
© A% A, FHAof A F(Pittsburgh Sleep Quality
Index, PSQI) 74 ©] 00113%, A 717 B9k =4 #F
o] 7hedt A= AA stk I HZ 7Y ol
FAI7F 24 h o) AEHE AES 7 AL sEEolY
of=ol o3 ¢ =] 9 Wk vkE WE o R Ay
FAGsAY ol sHE= A ot A gE W
UAY A FARE BAY Aol e A, dA
oo} HHE g HEsta e e FAP@AAA
A 23kt

T ARE A=A,

22 NEd ¥ ERANE

Aol g3 B3HE(185091900)2 ZF&hAl FElo]
Z(Nitta Co., Taiwan) 5,000 mg3} GABA (Pharmafood
Korea, Korea) 60 mg®] 2 B3] =33 A A (50
mL)ZA] 7EFH] 2442 Table 13 2o 1Y 13
AASAT Bx AREA 7% Aol ALd 7=
slAE(~71, BA, 38, A38)S AlZst] A@7t
B Ao o F FH 9 =4S 755 fAlS)
Aot =3 A As A g FH EYAE
Hjazste] AES APSATh o] F o]8dtd A3
of Eo7b] dFY AFE @AY +H ujd B
4 71&5S& 2183t

o3

A4 %E‘Oﬂ AR AP E WISk rlTE
3 5 2 C, 50+ 10%)011
718t S5 S AAE & AlE
o i3ttt
HE  FEF AL Comeometer CMS825
(Courage+Khazaka GmbH, Germany)& ©]-8-3}%.2.1H, ©]
= #7]8&H(capacitance)=> A5t} ¥ FEIFES
7¥sh= 717101tk o] 7171= 27 ¢F 10 mm =7]9] =
2HE I FH HF3, 1.1-1.5 No| ¢go=
Y A, A 1-130 Ate]l2] Zi(arbitrary
unit, AU)Z BA| AT 3 & 580 s&FE =
e oA B A= Als B8 A B84
T 90 BG g7 Foll Y W 290 9N 52

RS 7 A4viY 384 BE 245 1

O

o N

A el Aol WA 93 279
B SARSE ARSI
HRAL 33k 5 578 1|l DermaTOP system

S o] 83199t} Fringe projector (DermaTOP system,
Eotech company, France)= YA FHFAHRE w274 &
5% F = FEAAHEA] grey-code?} phase-shift 7]
=< o83t o|mAE At EA47ITE B AY
NAeE AR 5§ A, 5845 F 4 58§ 8F Fof

o|& o]-&sto] vi- Wk o5 HF3 F, vF AV
(roughness) & w43t +8 SAHAEE a3 2
t}; Ra, arithmetic average roughness; Rz, 10 point height
average roughness; Rt, maximum peak-to-valley rough-
ness (total skin roughness).

£7} 52 PRIMOS premium system (GFMesstechnik
GmbH, Germany)< ©|&3ly A3 329 94
Y= Aol § AHl7E F2E Holgo] Wi 57 /\l }
o @z A X 9 2F 21S FYsA
o UAEF Slon, 549 EﬂolEi«l A
€, 33 EA] 5 PRIMOS AZEgofol| A z18)3}
=29 micro profiledl] TA3F IH FTHLS A, FY
4% 54 A7 ArEE FAEJT. F2 54
A #= 23 2t} Ra, arithmetic average roughness;
Rmax, maximum peak-to-valley roughness height; Rt,
maximum peak-to-valley roughness; Rz, 10 point height

average roughness.

24, 2HINM 55 Hot

PSQIE Buysseol] ¢J3l 1989 11 L
of A& Aotk He Ay = e o =
W3S SA k=t aRZoHA 8% FH S =
T % = FEHI Atk o] Ax= A o] T
G3re] e A3 B AEE A4 A Ba
ou‘<>1E‘r[10] PSQI A7} 55 ool &
AE FPAE BRI B AIF

=3 PSQI A7 74 o)Al 9 d
AS APl om, A g B8 A, 5
85 $ofl F@=e] A=A A2

= )0 HEH o2 psQI

i

4“13

SR
ki
i
o

i o g
nt

>

A}

AN )
I

ofs
el
)

o
obo— f

to
J

N oox oo X WL >
X

¥ ﬁ _4& i e rlo

(B o o
T L)

I

o
4
)
rulo

S|
TH AE 7715 o] &3 FH AR BA = W
t}. Fitbit Charge HR (Fitbit, CA, USA)& A52.

RUHE st dAtow RS 8l

e}
3R o Lo

]_

J. Soc. Cosmet. Sci. Korea, Vol. 44, No. 3, 2018



280 1471 - 9% - e

Table 2. The Basic Characteristics of Subjects

- 273 - SHAE - Ay

Subjects

The Nature of Face Skin

Number: 24 (100%)
Female: 24 (100%)
Male: 0 (0%)
Mean Age: 43.6
Age (Min): 25
Age (Max): 50

Normal: 6 (25%)
Mixed Oily: 3 (13%)
Oily: 0 (0%)
Mixed Dry: 5 (21%)
Dry: 8 (33%)
Very Dry: 2 (8%)

Table 3. The Skin Hydration Result after Oral Adminstration

DO D28 D56
au. 52475 £ 11.218 58.054 + 9.565 68.975 £ 11.04
Cheek p-value - < 0.001 < 0.001
Change rate " - 12.074% 34.021%
a.u. 42.950 + 8.882 47.158 + 8.347 55.288 + 8.108
Lip p-value - 0.001 < 0.001
Change rate’ - 10.974% 31.304%
Mean + SD (standard deviation)
Tp—value: significant probability, RM-ANOVA
fCha_nge rate (%): [(Dx-D0) / D0O] = 100
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Table 4. The Skin Roughness Result after Oral Adminstration
DO D28 D56

Ra (mm) 0.0197 + 0.0051 0.0185 + 0.0049 0.0173 + 0.0039

p-value " - 0.002 < 0.001
Change rate - 0.127% 0.244%

Rz (mm) 0.0768 + 0.0213 0.0716 + 0.0181 0.0667 + 0.0136

p-value " - 0.014 0.003
Change rate’ - 0.516% 1.007%

Rt (mm) 0.1415 + 0.0344 0.1334 + 0.0335 0.1231 + 0.0258

p-value " - 0.049 < 0.001
Change rate” - 0.813% 1.843%

Mean + SD (standard deviation)

Tp—value: significant probability, RM-ANOVA (p < 0.05, compared with initial value (D0)), Bonferroni Post-Hoc Analysis

*Change rate (%): - [(Dx-D0) / D0] x 100

Table 5. The Periorbital Wrinkle Result after Oral Adminstration

DO D28 D56
Ra (mm) 12.587 + 3.090 11.458 + 3.120 11.624 + 2.834
p-value - < 0.001 < 0.001

Change rate - 9.161% 7.309%

Rmax (mm) 89.805 + 22.544 81.689 + 22.282 83.048 + 19.453
p-value - < 0.001 0.001

Change rate’ - 9.058% 6.686%

Rt (mm) 94.809 + 23.158 86.738 + 23.54 87.845 + 20.134
p-value - < 0.001 0.002

Change rate - 8.654% 6.500%

Rz (mm) 65.741 + 16.266 59.728 + 16.164 60.932 + 14.118
p-value " - < 0.001 < 0.001
Change rate - 9.305% 6.744%

Mean + SD (standard deviation)

Tp—value: significant probability, RM-ANOVA (p < 0.05, compared with initial value (D0)), Bonferroni Post-Hoc Analysis

*Change rate (%): - [(Dx-D0) / DO] x 100
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Table 6. The Sleep Quality Result after Oral Adminstration
DO D28 D56
PSQI (score) 9.333 + 1.903 6.708 + 2.136 5.542 + 2.064
p-value - < 0.001 < 0.001
Change rate - 26.271% 39.056%
Sleep time (min) 390.95 + 63.264 414592 + 58.152 405.119 + 51.077
p-value - 0.071 0.553
Change rate’ - 7.259% 4.956%
Time on bed (min) 421233 + 67.732 449.663 + 64.496 439.656 + 56.363
p-value " - 0.057 0.397
Change rate’ - 7.995% 5.719%

Mean + SD (standard deviation)

Tp—value: significant probability, RM-ANOVA (p < 0.05, compared with initial value (D0)), Bonferroni Post-Hoc Analysis

*Change rate (%): - [(Dx-D0) / D0] x 100
$ Change rate (%): [(Dx-D0) / D0] x 100

il Azbe] ARolA A4F 8%
BA et Teiu, 49 4% =
% 714 A® BE o 79 o ANHE AE U
HAR folde PnkAz p = 0071 2 0057
Table 6). oI5 3 58 ohel =

= iﬂlé}”ﬂfﬂ 7] W °© ;‘750}@] 214

Z3717F A F5e QvlstH, A3 713te] 4
T ol A3E A7V g5 oAHdA= 4
et Rkl = ol A Aol M=
dAAE 5 Hy SAH S T, ol EOVP]
7hA 9] AHAIZE, =1 F-2] HIREM (rapid eye move-
ment) T A7 W3} 52 71714 AR FESh=),
g AFEMES & A7 o] 9T WD ARE 5
of SAs= Adel A&strl= A ST wWEkA,
T Aol Rl wE A A R} AR AR
o =& & AYPH B2 AT Fof A ]
& 7N 714 jé }7} OME} aiheis Bl
3l 71 Aol

E m[o

1=
)

e fo ot 2 i
rkﬂzﬂd
gt
td
o
(o
i‘_t"

Y
OFO
l'll_,

e HOEl ox

thEkalaEsks] A, A 449 A 3 &, 2018

), PSQI A7} =& ¥ d
X—])J—O] E_q_ —'—X] ko

g, g5 7] 59 A%
‘:}. AAZ B JIAALEAY HolHAA A=
wE BLolof| A o] i =RaF Z7]Zk(Table 3, D0)S PSQI
Z7|%K(Table 6, D)ol THall A] “&3a-E4](correlation anal-
ysis)= AA|SHA, 1 43 AlS(Pearson’s coefficient)=
-0.51124] PSQI ko] 7185 17 FE o] 79
Ao g ZkasE AE G  AATHp < 0.05). =
2hA], I FE NS iAol S S5 ok
st Zlo] €83 FrE e @A 7 e F st A
olgt A7 Ew, o9} tjEo] A AU & 5

B Ao ozg

O

& F53p] 9% 452 22 Ao, S A9 @
Aol =gol B 23 291( A, FEY] B, &
W w7 w7k AAFE 11 4%, 52 $5
7, 8 24717 B) 5¢ B9 29 Heh 7
s & Aoz A=

B AdM 87k AT AAo) wet wR i
F 9% AL 9 w7} FEel AdEE AL AR
e RO ¥R Fekal Aetol=e] HH9l
24wk ofiel, GABA A3lol mE &7 /)% 8 5
Mol AL A F G3E FoA BHHoE 3
B AE A £g0] HUe Ao A2, Te
GABA 4717} A3 Izt Afrobalzol A dekzgl 5t



iy

o]H(elastin fiber)e] A4 Z2 =27 A3 FHA9]
e Z7HA A7 7R E5E UeRllS 7HsA s
Remw F Ao AYA ZEdel tisiA
g XA F7HAR] A A8 NS 23
7F 5ol dasith14]. o1& E°H A El3
Ha vk=E= o vhe] BEY JE A E Sl
OolETeS FAlN 7Y U&=

4
=

rhu

B Aol = =2h fiete| =2 GABAZF &Hrd

BalZo] A7 AH7) B 4m Ao /A 2L 12 x|
B A =80 Hl=x] FlstPt) 877 dd&AH o

2 AH A, FHEARAFPSQDE FYFH o E FhAas)
A, T AEE 7% SRR e, 95 AR,
Rz, Rt), i¥7} F=5(Ra, Rmax), 35 F~3-%(capacitance)
L fojF oz MAFHA o) de] Aol A FehAlt
GABA®| EHE2 1A Ao W& 179 =3 &
FoRREH HREE BSE F JsS gelste He
sEEe] A 2R F8Ubssith v E, B QAR

]*q-a' /\]f’qg ofAIRE, F8

U AFS AT 3’4?_@11}%
‘_TL Aot Xﬂ /‘]"Q‘
o7 wst gl e d Ui ARE S
AF M= WA a3 2RI on= AT
AT BAEH, & 271 ATE FaA FeAl
Elo] =9} GABA A F 9] A2 7154 713 4
4 A E, A3 vl empAd il A TS
2 AaEth

d|

T

2 R
r&
2z

A
o b b

rk; >(«E
= and _l

NHJ

7

Reference

1. J. Lee, J. Seo, Y. Park, W. Kim, K. Lim, and S. J.
Lee, The effect of hydroxyproline and pro-hyp dipep-
tide on UV-damaged skin of hairless mice, Korean J.
Food Sci. Technol., 40(4), 436 (2008).

2. M. Tanaka, Y. Koyama, and Y. Nomura. Effects of
collagen peptide ingestion on UVB-induced skin dam-
age, Biosci. Biotechnol. Biochem., 73(4), 930 (2009).

3. H. Ohara, H. Matumoto, K. Ito, K. Iwai, and K. Sato,
Comparison of quantity and structures of hydroxypro-

Zehzl ete]= 9l GABA H3E<] A7}

%

10.

11.

12.

Y 40

L foll 7jadel vAle 9% 283
line-containing peptides in human blood after oral in-
gestion of gelatin hydrolysates from different sources,

J. Agric. Food Chem., 55, 1532 (2007).

. J. K. Kim, J. H. Lee, I. H. Bae, D. B. Seo, and S.

J. Lee, Beneficial effect of collagen peptide supple-
ment on the epidermal skin barrier, Korean J. Food
Sci. Technol., 43(4), 458 (2011).

. G. Nam, Study on keratinocyte differentiation and skin

barrier function of Adenophorae Radix root extracts. J.
Soc. Cosmet. Sci. Korea, 43(4), 329 (2017).

. P. T. Thorburn and R. L. Riha, Skin disorders and

sleep in adults: where is the evidence?, Sleep Med.
Rev., 14, 351 (2010).

. A. Yamatsu, Y. Yamashita, T. Pandharipande, I.

Maru, and M. Kim, Effect of Oral y -aminobytyric
acid (GABA) administration on sleep and its absorp-
tion in humans, Food Sci. Biotechnol., 25(2), 547
(2016).

. E. Uehara, H. Hokazono, T. Sasaki, H. Yoshioka, and

N. Matsuo, Effects of GABA on the expression of
type I collagen gene in normal human dermal fibro-
blasts, Biosci. Biotechnol. Biochem., 81, 376 (2017).

. E. Uehara, H. Hokazono, M. Hida, T. Sasaki, H.

Yoshioka, and N. Matsuo, GABA promotes elastin
synthesis and elastin fiber formation in normal human
dermal fibroblasts, Biosci. Biotechnol., Biochem., 81,
1198 (2017).

D. J. Buysse, C. F. Reynolds, T. H. Monk, S. R.
Berman, and D. J. Kupfer, The pittsburgh sleep qual-
ity index: a new instrument for psychiatric practice
and research, Psychiat. Res., 28, 193 (1989).

M. Y. Hyun, Y. Lee, W. J. Oh, K. H. Yoo, K. Y.
Park, M. N. Kim, C. K. Hong, and B. J. Kim, Effects
of topical moisturizers on the skin of healthy
full-term infants and toddlers, J. Soc. Cosmet. Sci.
Korea, 41(1), 63 (2015).

S. Y. Park, S. H. Lee, E. J. Kim, S. W. Choi, J. Y.
Kim, S. A. Cho, J. C. Cho, and H. K. Lee, Effects
of cosmetics contained isotonic water mimicked body
fluid on cell activities and skin, J. Soc. Cosmet. Sci.
Korea, 40(2), 195 (2014).

J. Soc. Cosmet. Sci. Korea, Vol. 44, No. 3, 2018



284 271 - g - ] - 233 - A - AT

13. M. A. Kim, E. J. Kim, B. Y. Kang, and H. K. Lee, Neurosci., 29, 1779 (2009).
The effects of sleep deprication on the biophysical 15. V. Kahan, M. L. Andersen, J. Tominori, and S.
properties of facial Skin, J. Cos. Dermatol. Sci. App., Tufik, Stress, immunity and skin collagen integrity:
7, 34 (2017). evidence from animal models and clinical conditions,
14. R. W. Sommerer, Role of GABA,4 receptors in the Brain Behav. Immun., 23, 1089 (2009).

physiology and pharmacology of sleep, European J.

ekl ss| A, A 4498 A 3 &, 2018



