J. Soc. Cosmet. Sci. Korea
Vol. 46, No. 3, September 2020, 243-252

pISSN 1226-2587
eISSN 2288-9507
http://dx.doi.org/10.15230/SCSK.2020.46.3.243

M HEX A2E BEOISH o5 TE B W o

o R SR
R Lol o] ] of

BT RS FERS LT

(2020 69 129 A<, 2020 7Y 219 74, 2020 8Y 6 A=)
Study on Effect of Skin Elasticity by Polar Low Molecular Weight Keratin Peptide

Jihye Maeng® and Gaewon Nam™ T

“CRA Korea Inc., 2018, Cheongnam-ro, Seowon-gu, Cheongju-si, Chungcheongbuk-do, 28790, Korea
“Department of Bio-cosmetics, Seowon University
(Received June 12, 2020; Revised July 21, 2020; Accepted August 6, 2020)

8 oF: B oo = Fervidobacterium islandicum AW-15 o|-&35}o] 24 A EA} Algtd Hefo| =& ABAs)
2, W% EE BT S Felslol, SgE AR2A 34 AR At Aeol=e] 4 3l
oh, QA RotMlzze S4 AEA AgE HetolEE Fro wt Alxsd 9 23 452 €

A, AE A e ggra, Ao U Zeba RS SIS AL Shelshgint
AEA At Wepol=8 w4 nhaANL WEo), 22 Wel AR 4 YHAES gatow 4 3
ARAES AHET Au, 0% whel 0 w3 u Sy e A, SR S7h w5 Al EA A
golgt wahE Uehyth olF £ 34 ARA Aetd Wepol ik WR wel AMe] £gg Fi 8
AR AR 4 98 SHelstolnt

o [0 oft Iy o ok
e HU 2 ox ot xR

Abstract: Using Fervidobacterium islandicum AW-1, polar low molecular weight keratin peptides were produced and
confirmed through factors related to the skin elasticity. As a result of confirming the cytotoxicity and collagen synthesis
ability according to the concentration of the polar low molecular weight keratin peptide in human fibroblasts, it was
confirmed that the cytotoxicity did not appear and the collagen synthesis in human fibroblasts was increased. A mask
pack containing a polar low-molecular weight keratin peptide was used, and a test product was used for 4 weeks in
22 healthy women subjects. As a result, it showed statistically significant effects on skin elasticity, skin torsion elasticity,
skin color and moisture improvement. Through this test, it was confirmed that the polar low-molecular keratin peptide
can be used as a cosmetic ingredient that helps improve skin elasticity.
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NaH,PO, - 2H,0, 1.6 g K:HPO,, 1.0 g, yeast extract(Difco,
Md., USA), 1.0 mg resazurin, 10 mL trace element solution

o) &8l g-3E 53] %], A46d Al 3, 2020

w4
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Table 1. Cosmetic composition containing polar low molecular weight keratin peptides for use in mask packs

No. TRADE Name INCI Name % (W/W) FUNCTION
1 Arlacel 165 Glyceryl stearate/PEG-100 stearate 1.00 Emulsifier
2 HCO-40 PEG-40 hydrogenated costor oil 0.50 Emulsifier
3 Hicos CEH Cetyl ethylhexanoate 1.00 Emollient
4 Hicos GTC Caprylic/capric triglyceride 1.00 Emollient
5 DC 200£/6CS Dimethicone 0.30 Emollient
6 1,3 BG Butylene glycol 8.00 Humactant
7 D.I water I Water 77.16
8 EDTA-2Na Disodium EDTA 0.02 Chelator
9 D-Panthenol Panthenol 0.20 Humactant
10 KMO-6 1,2-hexandiol 2.50 Humactant
11 Glycerin Glycerin 6.00 Humactant
12 Keltrol F Xanthan gum 0.10 Thickener
13 Aristoflex AVC Ammonium acryloyldimethyltaurate/VP copolymer 0.20 Thickener
14 Hyaluronic.acid Sodium hyaluronate 1.00 Humactant

1% solution

15 il;lr\;[t(iaflfe(;liisd?\;;%m:;fjia;) Fervidobacterium ]sfl‘lzlzzz:aiizu:)z(/tcr};iciken feather ferment 1.00 Additive

16 Lavender oil Lavandula angustifolia (Lavender) Oil 0.02 Fragrance
Total 100.00
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Table 2. Composition amino acids and free amino acids analyses in mTF medium before and after 48 h anaerobic culture of F.

islandicum AW-1. (A) Composition amino acids, (B) Free amino acids.

A)

Amino acid Polarity Before (mg/L) After (mg/L) Fold
Thr Polar 24.290 46.850 1.9
Ser Polar 20.210 46.770 23
Cys Polar 7.670 27.050 35
Tyr Polar 17.500 73.140 42
Gly Polar 16.140 59.140 3.7
Asp Acidic/Polar 25.840 45.390 1.8
Glu Acidic/Polar 61.400 80.390 1.3
Lys Basic/Polar 28.880 15.460 0.5
His Basic/Polar 1.810 53.620 29.6
Arg Basic/Polar 15.570 80.070 5.1
Ala nonpolar 41.530 140.040 34
Val nonpolar 26.550 106.580 4.0
Met nonpolar 3.840 8.890 23
Ile nonpolar 24.440 64.100 2.6
Leu nonpolar 45.850 107.800 24
Phe nonpolar - 40.940
Trp nonpolar - -

Pro nonpolar 19.000 143.330 7.5
NH; 19.760 126.650 6.4
Sum 380.520 1,139.560 3.0
(®)

Amino acid (mg/L) Before After Fold

P-ser 7410 34.290 4.63

PEA 2.170 11.490 5.29

Asp 26.920 48.340 1.80

THr 20.120 44.030 2.19

Ser 21.250 46.940 221

Glu 60.150 73.300 1.22

Gly 19.680 63.040 3.20

Ala 47.200 145.230 3.08

Cit 6.250 15.180 243

Val 35.950 122.030 3.39

Cys - 38.860
Met 6.330 19.540 3.09
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Ile 26.440 69.110 2.61
Leu 41.270 109.560 2.65
Tyr 22.230 83.780 3.71
Phe 23.670 51.120 2.16
B-Ala - 0.440
B-AiBA - 2.020
v-ABA 21.990 21.870 0.99
EOHNH2 - 2.680
NH3 32.780 87.320 2.66
Orn 10.860 83.050 7.65
Lys 31.840 22.230 0.70
1Mehis - 8.230
His 6.040 -
Arg 15.710 85.270 543
Pro 13.030 160.910 12.35
Sum 499.290 1449.860 2.90
(- S B O
P -
- - : "
Woma 50 oAl 700 Ael 200 AU AD0 AUeL (': :?- . . :‘ :I:.
santral) santral)
Poler low molecular welght Kerstin peptide Poler low molecular welght kerstin peptide
(© . T (D)
P ik fw i
] T s 0 i ESET 200 /mL 5 *
e § ol
= [
5% " T!:-:aﬂ.:-‘n. 100 ==/mL 200 simL 400 fmL
m m‘wlliull low molecular welght Keretin pectide

Poler low moleculer welght Meratin peptide

Figure 1. Result of human fibroblast cell cytotoxicity, elastase inhibition, elastin synthesis and collagen synthesis
treated by various concentration of polar low molecular weight keratin peptide. Negative control vs samples. paired
t-test. Significant p < 0.05, “p < 0.01,
synthesis assay, (D) PIP assay.

sk

p < 0.001. (A) MTT assay, (B) Elastase inhibition assay, (C) Elastin
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AHp < 0.05). UrUe g2 AME- A TfH] ARE- 52 55 AF
& F 4 o SHe] FARCE el S7Ist
o, AR 2 3= B 6.7% ARE T4 F 153% MAAES Bl
thp < 0.001).

i i 57 Arks Figue 20 WERSITE AR
T2 5 4 Fof SAHCE ol ST, AR
2 F 5 16.1% A4 3= 3 29.4% 7RAEISIKp < 0.001).

g 24 A3 g B)E #eks gk AN
A dE] AR -2 55 4 Sl SARLe] SAH R o
S| S7FRIACH, ARG 2 5= - 1.5% ARG 4 5= - 3.1%
Mg HERTHFigure 3A, p < 0.001). 33-o] 7245
UERHE aghe] 29 ARg A oiH] A8 F 2 31 AR
T4 Sl S7gko] BAHCR el fashe At
= HAti(Figure 3B, p < 0.001). TR RS Ve
T AN o] AN 2 3 AN 4 ol &
gakol Hhaohs A Blow, AR s U
EfU= ITA gk AR A HfE] AR 4 5= & S3%ke] &
AR OE fFelslAl V1Bt o, AR 2 = - 4.7% At
&4 F 3 158% A=K < 0.09).

Table 3. Resuts of skin elasticity and skin torsion elasticity measurement after using mask pack (average + standard error) 0 week vs.

ok

2 weeks, 4 weeks, One-way ANOVA analysis. Significant p < 0.05, "p < 0.01, ~"p < 0.001

Assessment 0 week 2 weeks 4 weeks
Indent 0.362 + 0.0073 0.384 £ 0.0103 0.425 + 0.0151"
K 0.908 + 0.0154 0.942 + 0.0153 0.989 + 0.0177™
Skin elasticity’ Alpha 0.041 + 0.0005 0.037 £ 0.0004™ 0.031 £ 0.0004™
Mean CoR 0.616 + 0.0044 0.630 + 0.0056" 0.654 £ 0.0077™
Area 38.236 + 0.9207 42738 + 0.9423" 50.924 + 13863
Ue 2.491 + 0.1570 2348 + 0.1720 2450 + 0.1777
Torsion clastcity Uv 1.113 + 0.0461 1.056 + 0.0384 0.957 + 0.0448:
Ur 1.670 + 0.0876 1.700 + 0.1307 1.910 + 0.1407
Ur/Ue 0.680 % 0.0108 0.723 + 0.0111™ 0.781 £ 0.0110™

'Skin elasticity factors

- Indent: Indentation depth(mm)

- K& Start height(mm)

- Alpha: Rate of exponential decay
- Mean CoR: Average CoR

- Area: Area under the curve

Torsion elasticity factors

- Ue: Immediate extensibility(degrees)

- Uv: Visco-elastic extensibility(degrees)
- Ur: Immediate recovery(degrees)

- Ur/Ue: Elasticity ratio
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Figure 2. Results of water contents for mask pack (average and

standard error bar) during 4 weeks application. 0 week vs. 2 weeks,
4 weeks, One-way ANOVA analysis, significant ~ p < 0.001.
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Figure 3. Results of skin color for mask pack(average and standard error bar) during 4 weeks application. 0 week vs. 2

weeks, 4 weeks, One-way ANOVA analysis, significant *p < 0.05, p <001,

Redness value.
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