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Abstract: Research objective: To investigate the activity of (Bacillus subtilis enzyme
)Potential application in skin care .Sutilains was prepared using soybean meal as the culture medium, yielding
an enzyme activity of approximately 39,000 U/g. The molecular weight distribution was mainly concentrated
in two peaks with Mw = 2122 and 12833. Additionally, the effects of a 2% sutilains dilution on the skin were
evaluated in clinical tests. The test indicators included TEWL (transepidermal water loss), skin hemoglobin,
erythema area, erythema a* value, gloss, skin brightness (L*/b*/ITA® values), roughness (SEr), smoothness

(SEsm), and facial scaling index (DI). Both immediate test results (15 minutes) and long-term test results (3

WeRsHER: 2025-05-22; 5E I H Y] 2025-06-23,
EETEIN: Mok (1981—) , %, 1, E-mail: linlin@corday.tech,

B 4HA



Research Paper

days, 14 days, and 28 days) demonstrated that the dilution significantly reduced TEWL, skin hemoglobin,
erythema area, skin roughness, and scaling index, while significantly improving gloss, skin brightness, and

smoothness (P<0.05). Sutilains has the potential to repair and soothe the skin, smooth the skin, and remove

dead skin cells, and can be further applied in facial care products.
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Fig.3 Variations of hemoglobin content measured by Mexameter (left), red area percentage measured
by VISIA-CR (middle), skin redness a* value measured by VISIA-CR (right).

2.2.4 REE TAAR TR
mE 4 iR, SBEBR, JCREEEBE.

PAYRAE RES S 15min, S FIRTAHIL, EBOL
B EVEIRE T 25.84% (P<0.001) , FEHIM
RS B 15min $EFOGEEEERECR . 5EH]
RIAH L, LR FFES D3, D14 #1 D28 K5,

B RGP B3 P4 R T T 14.13% ., 22.64%
F135.87% (P<0.001) , I & B A K
OB THICIE B RRCR . B IR B S AU oh Bz Bk 5
BEL* (B . RZRREERE b* (AR ITA (A
AR, YL EMOK, BRE T

b* {8/, B BRI B AN B ITAS (EK,

B Rk . SRl AR S S 15min, 56
FHRTARLE, BeRRFEfE L (W E TR T 0.62%

(P<0.05) , FZIREEE b* (i B PEREL T 0.87%
(P<0.01) , AMAEHEIff ITAC {H 5 EERE T

1.73% (P<0.01) , FRHJMXAE S HA 15min $2
SERRCR . SEHRTAE b, SRR S D3
D14 F1 D28 KJ5, RRRFEREE L* {8 0 P50 il 4
F+T 0.79% (P<0.01) 0.86% (P<0.05) F1.18%
(P<0.01) , FZRKERE b* (A1 PEr %A% T
1.64%. 2.33% Fll 4.24% (P<0.01) , A~k 357
1 ITA® E R E PSR T T 2.50%. 2.98% F
4.91% (P<0.001) , FHIMERE & EA KA
IR

B4 BRBRRRERMME (£) fo RERBRE (F)
Fig.4 Variations of skin luster (left) and the brightening
effect (right).

2.2.5 B pkALAE E SEr {&F=-F 7% B SEsm 14

WELS fros, B2 RS B2 SEr 255018 B/ 1N
FEN KRB RS . Ul AL &S 15min,
S ATAR LG, K PRRLRE B SEr {8 5 3 M FRAIK
T 8.19% (P<0.001) , FHIMAAESEA 15min
WO RS FE YRR . S HRTAR e, KA
FEdh D3, D14 F1 D28 K, 2 MLKEE SEr {H
B EME S BIMEAR T 12.53%. 26.27% #il 39.76%
(P<0.001) , FRUIMLFE 5 HA KRS H RS
FE R R SF- W B SEsm 2 B M/ F R Bz Tk
P SR AE TR SR 5 g AT AH
b, Bz BV FE SEsm {H i MEFEAL T 6.81%
(P<0.001) , FRIMLFEHEA 15min F-# L
JRIRCR . S HRTA L, 22 AR5 D3,
D15 I D28 KJ5, KRKFIHEE SEsm {H i #E M4
AR T 12.55% . 18.39% A130.25% ( P<0.001 ) ,
FEWIDUURE i A RSO LR P AECR

15min,

B 4HA



Research Paper

S T SEr
1 LR

| SE e
1 iR T

AZEYN
- I

30.25%

BT SEami

1hmin o3 o1 o2

B S ERRMEERE SBr {8 (£ ) #o-FP I8 L SBsmfE (4 )
A

Fig.5 Variations of skin roughness SEr value (left) and
skin smoothness SEsm value (right).

2.2.6 85 54 DI 14

WK 6 firzr, DI ZEAEBN, Bk % 5 B
A BB FHRES S 15min, SEIRTAE L, 6%
JE 8%k DI {H B EPERFK T 8.62% (P<0.001)
FEUIMAE S 2 15min £ FRATIR 5181
HIAHEE, e FHFES D3 D14 F1 D28 KA,
BBk % S5 5 %% DI {H i o IR T 4.32%.
14.60% F1 18.76% (P<0.001) , % B 4 46
HARBEMRATIR. R ve20 S E Bos

(E7) , W emig i @ERReEisE, e
fRFmE /D, S 15min J5, S8E 8R4
BEF RS TS D BN RICR Bl (I ey,
M D3 % D28 K, 58 bE A BRI AT
#, X 5E 6 rhir B HE R Y

I 5 o

o 0,
“ ez 2%

i Ik % 415 SO

Do 15min D3 D14 D28
BRI i

B 6 MAkEEEHEH DI EAME
Fig.6 Variation of the skin flaking index DI value

BT MAKEEE VC20 EHE (L &, 22%; T: &, 21%)
Fig.7 Real photographs of skin flaking (VC20) (Top: Female, 22 years old; Bottom: Female, 21 years old)

22.7 M H BT

ARYGRES, L 31 44520 S It
B 2% Al 2R R TR B R B S 1S 34k, R
HIERBGIFER TR (£ 1) (1) 100.0% 1)
ZIRE NG, BOe SR A, (2)
83.9% Z X E N AT AR IUKEZ L1453 15min (/]
i PE ek 3% (P<0.01) , D3, D14 #il D28 24
LAY K 96.8% . 93.5% H196.8%, M EA W

- 86 - JsEE::

FE (P<0.001) o (3) 293.5% A4 37 ik % A 7] fd
MJa, RN B (4) >90.3% MZik#HE A
[ RS, AR R R s 4O LR 45 (5)
96.8% 32X H ARG, AR Bz 1k i i As 2

st (6) >93.5% M2 E AR A, B
A B TR B A - (7) 100% A2

HIRES S, BT Y 2%, I Hal FH T RUsiL
ks (8)>96.8% Zik #H Bt BINUPCR S TR AE



CHINA COSMETICS SCIENCE
June 2025 Issue 03 ,Volume 2

202556 A
F03H H2k

‘ PRI A2,

(9 293.5% A Bl R i m B IRA DL

® 1 EEFREZHEBIFOERITER
Table 1 Statistical results of participants self-evaluation
questionnaire after using the sample

A RLHE T 4 ke 0 R

] [E3
mi 15min L D3 & D4 "% 22 DI CE 1

HMIR SRR

100 b e 100 reu 100 bty o0 wee

LERY - 96.% - 935 S 96.% e

93.5 "y 100 L 100 e

935 s 90.3 it 96.8 e 96.% e
L1k o

MM, B o
93.5 kil 90.3 b v 935 "y 96.8 s ol
Wi
BEFHIG , SSE G
96.% A 96.% A 96.8 b 96.8 b

HEHING, S
L i
BEFIRG , S
METRE

BERHRS , ES R
iR
BRI, ERREE

iR LR

3 &ie

AR5 38 2ok A B ZE AT TR R WL A 1A
FOEAUAT BRI, AR A AR VA R B 24K 3.9
71 Ulg. GPC I Z5 3 B 4+ 43 A HH T
G W, IR 2 Mw=2122 F1 12833, £
Z Kk AR (25K 8 T ReAEAE R B,
A T RS2 AR 1 A R AR TR B 2 KBS . T E 2%
i R 2 ST T R 9 AR R R TR AN G 3
PR, BT ELR RSN R, A48 BB TRk
(15min) A% (D3, D14 f1 D28 K ) ,
MEFEPRFE TEWL , ZRINZT . X,
ZLIX a* {H, JGIHERE. FRRSEREE L*/b*/ITA° {H.
HLRE S SEr FISF- 1 B SEsm {8 LA T8 745 6t I 45 %
DI B % 12 2% ¥ it i B R A2 75 HL A 2 A AR
Heo 7E 15min RPEFRCRMGAH, TEWL (AR E
BETEREAL, RS A 1Smin B9 1)
o PR FHEES 15min, SR, KBk
LT3R & W VEREAR T 14.06%, 210X TR
R BRI T 4.41%, IRAE a* (6 5 &

FEAR T 8.73%; FREHMAHE T HA 15min &7
. SHRTALG, B IROGRERE W 1
25.84%, FKUIMHE S BA 15min 42 TG
MR . B RR B L* (i B RS T 0.62%,
FE KRB RE b* (A 0 PERRAR T 0.87%, AR
i ITA (HEEMWIRE T 1.73%, RS
HA 15min #5208CR . SR, Kk
FRERE SEr B W ETEREAR T 8.19%, FRUIMIHAE
A ELAT 15min 0B BE A ASCR s R R
SEsm B & Z PEFEMK T 6.81%, & MAMIARE S E
A 15min i MUKRARCR . IFH, SEHFTHELE,
% )8 5%k DI A 1 ZEREAR T 8.62%, R WK
FEMEAT 15min RIS A7 R A9 ThAL

FERAA T, 2 (d A & D3, D14 #l
D28 K, BRRGFRE KRR B ERILT
24.43%. 28.75% H141.10%, FBIMREE S A
K2 (D3-D28) B DIk, Rk LR & it
L FVE BIREAR T 7.51% . 13.45% F1 25.66%,
ZLIK AR b S S PERER T 1.12%. 2.70% Fil
3.18%, JRRELRE a* fH W YRR T 4.17%.
7.00% F1 9.52%, kB HA KRR 52 1 PR
FeR OGP BE W 4R TE T 14.13%. 22.64% F
35.87%, FHIMARE S HA KR TG L
W FRSERE L* (H R E MR T T 0.79% . 0.86%
1 1.18%, FRERE b* (AR EMERILT 1.64%.
2.33% F14.24%, DRAAIS ITAC (8 D M2
THT 2.50%. 2.98% 1 4.91%, FHIRES EA K
AR RIROR . B2 RROBLRE B SEr {18 2 M REAIT
T 12.53%., 26.27% F139.76%, MR H
ARG HURE B R . B RSP B SEsm {H
BEVERRAR T 12.55%. 18.39% #H130.25%, %KM
WAE G B KECH I NURRCR . Bm, Bk
% )5 4541 DI {5 1 FHEREAT T 4.32%. 14.60% Fil
18.76%, & WA it EAT R A% 2 AR B DAL
P AHCHEDN , At e 2 LA AT Sl — Pl A 25 £
Uikt , ARG G 2 £ ot SRk 3 T
PR

SE ik

[1] TREVISOL T C, HENRIQUES R O, SOUZA A J A, et al.

An overview of the use of proteolytic enzymes as exfoliating

B 4HA



Research Paper

(2]

(3]

(4]

(3]

(6]

agents[J]. J Cosmet Dermatol, 2022, 21(8):3300-3307.
VENETIKIDOU M, LYKARTSI E, ADAMANTIDI T, et al.,
Proteolytic Enzyme Activities of Bromelain, Ficin, and Papain
from Fruit By-Products and Potential Applications in Sustainable
and Functional Cosmetics for Skincare, Applied Sciences, 2025.
BRI . ARG S O BRIV A LEAS B AT B h i 5k
RY52IR [D]. 2009.

R bRfEZS . GB/T 23527.1-2023, Ffflil I BTER 56 135643
EEEEHRR [S]. dbat: BE RN EEER. HErEl
EHZ, 2023.

XufE— , Rk AR Al IREEN (X)) —F
fEFIER [ BB T, 2021, 51(06):485-490.

HSU C K, CHENG N Y, YANG C C, ef al. Investigating the
clinical implication of corneometer and mexameter readings
towards objective, efficient evaluation of psoriasis vulgaris
severity[J]. Sci Rep, 2022, 12(1):7469.

EZERSKAIA A, RAS A, BLOEMEN P, ef al. High sensitivity

optical measurement of skin gloss[J]. Biomed Opt Express, 2017,

. 88 - [EC-P%:

(8]

9]

8(9):3981-3992.

ZUO Y, LI A, HE H, et al. Assessment of features in facial
hyperpigmentation: Comparison study between VISIA and
CSKIN[J]. Skin Res Technol, 2022, 28(6):846-850.
ALONSO-BARTOLOM¢ R, RODRIGUEZ D P, RODRIGUEZ-
JIMéENEZ P, et al. Method R: Efficacy of a cosmetic routine
comprising six topical lipid-encapsulated products[J]. J Cosmet

Dermatol, 2022, 21(10):4422-4432.

[10] ZHENG K, WANG W N, YANG J H, et a/., The Anti-Acne

and Reduction of Hyperpigmentation Effects of Products
Containing Retinol, Niacinamide, Ceramides, and Dipotassium

Glycyrrhizinate in Chinese Women, Cosmetics, 2025.

[11] STETTLER H, CROWTHER J, BOXSHALL A, ef al.,

Biophysical and Subject-Based Assessment of the Effects of
Topical Moisturizer Usage on Xerotic Skin—Part II: Visioscan®

VC 20plus Imaging, Cosmetics, 2022.



