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AA) JEIHIHI B EIR BRI . IR AR P RS RE
HIFESE Z IR R L S PR 2, 2R, J5T ve
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FW, JAREZERE 4 AT, PBS, FIKE; HifR, A
AWy RPN A, RHEFE. VCLEBFRES (3-0- 24
PURMLAR, 4 =98.0%) , RN SEREARAR; &
Melsale (LEMEL) , QN (fuksh) , Wl (k)
B (gesl) , L-yurmme (JE8 ve, B9 |, BiR
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N & TE WAIE Z B S R VC RSB RE TR, A
ff5e4s & pH I 5 =G (% (HPLC) @hafr, &
G T SRR TE45°C =il S — & 5 = fae
PEo pHINAZE REIR, B—112% VC ZEBEIRAEEN
Jer pHIE M 413 B3 T4 %53.31 ( ApH =-0.82) , FHIH
PR R BRI TR 1% SRR
SIRZRN pHEWATE (BHETESRIN 2775275,
ApH{L -0.02) , EMIEI T LR SR E- . AR
58 pH S SR AT, FRATTiE—2 R H HPLC WG Rk 73
B TREIRE
1.2.1.1 HPLC J7 #5274 561IE

NREWE B VC R 5 JF VO & i, 43RS
TAHRL HPLC T ¥k, E ST Tk as i, i1
N, BAE (1) LMERER: Rl RS REER) VC CR:
FRIfE I (20, 50, 80, 100, 150, 200 mg/L ) F1J5i %Y
VCHRE 5% (10, 20, 50, 80, 100, 200 mg/L) HEFT
WiE, LA (Y) MKE (X, mg/L) BT8R,
ZEREIR (E1) , VCLEBE20~200 mg/L i fE i P
LR R R, RN Y =17.7713X - 19.1208, 5%
ZH R = 0.99987; 5 VCE 10~500 mg/L V&[5 Y0 Bl P 2k
PEEZR R, EIHTTFEN ¥ =35.1408X — 1.1295, HHXH
#R>=0.99973, (2) K& e HUR—IREER) VC L5
Tk S 5 VCRRIEE I (43931129 50 mg/LAN100 mg/L)
TIHWNESHFE 6, FERANKER,; 23 HEH#
FE2IR, FHEHIREE, 47RFY, VC LEBHETRM
H M. F T RSD43 34 0.35% F110.98%; J5 8 VC I 1 75
FOE . HIE RSD 3518 0.52%F11.21%. #/NF2.0%,
TSR E R, (3) faEtlss.  BUA—ak 5
B (BEARSER Ve ) , TEERTHHT0.
2, 4, 8, 12, 24 hibFE AT, FPRIEIR, VC LEEMERIE
T VC I TH T RSD 435155 0.91% F111.56%, % B A3 i
WA 24 hNFR e RIF. (4) IIFERICRIL: fEE %0

A, AR, HL E3NIRER VC
CHEEBFEE A VORI, #2121 230 iS4
TR R, 45K, VC ZEREI T [EICE R 99.3%
(RSD=1.2%, n=9) , J5 7 VC~F 1 [n] 1 3 }98.7%
(RSD=1.5%, n=9) .
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1#30°C, 7E242 nm KRR M, X T Ve,
HAEHHL CI8H: AR89 HUBTE AV, e 7 s E T
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SR P -0.1% MR AT (FRFREE2 = 98) , DAMESR
HARBIFMGEIEIE, F0# 1.0 mL/min, #E3830°C, A&l
K240 nm", PRI R IR 10uL, ST
FEHAE 15min NS
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SCESHT, MER3AMAEM: FEA (2%VC SRR +1% LT
TR IR AR )« FEM2 (3% 5 VORI ) FIARES:3

(5% A VCAEIR ) o ARIEIIE 2R 6 FUbk, ffL
VRAN 3.7mL BAAFBEIEEIRE, RS K (Day0 )
PRI AT IR 6 FLIRH s BN AT 234
TR, T A AL 6 FLIREE TS 2= CO, R FRAfHh 597
(37°C. 5%CO,) .

F1ESE

415 FERLS TR LAPHIREE Nug/ml) LT o A R T ol 77 3
ZZEX I (BC) / / /
BT HE (NC) / / R e
FIFERTIE (PC) iR 500 ‘ A AR
B - UVB MelaKutis® 2L*(H 2.2
\ o o ( SOmJ/em® ) 3B 3. 40k
T T2 JUE
FEf3 S

040 | EIPER 2026 F6 5 25H



FRREICS R (Day0 ) i, FAPERTIE ., BH B DU R
M AR HET UVB SRR EE (50ml/em®) , &3 0 R4
AT UVB $EIH, SRR PR R (i
R ) FIEETHALTE Day3, Days /BB THIRAE, 42T
HNFEGAZ ", BRESHEFR 7 R (Day?) J5, WOFE,
FR, MRUERIRER S, AR A IR HAAdr R
PR T (1) MEIUER: F3; MESE0E:
Fll = 5.8 mm, fLf%=1/8, JeRE F22, P T = 1/80s,
1SO=1600. (2) KRR AR T RO A E
BT

XML A I G5 A IS RO, 3R AT LA (BRI, B
AR T . BRI ) P b, A
JRZ B, R 2 R LT BN A R T A TR
W, ML A3 IR, BCPEIEA AR L
(B, B IRIG AT, 4% 2 3% H VA %) 58 24h,
IR RJE, IRIERAEAT A e, BB
I, E, TR IR R, Hd
PEFFEE = (RERZ - AR HEZE ) / PR FRZH. * 100%;
EE = (BT R - R L) /BT AL < 100%.
1235825074

M F] GraphPad Prism {E&, %5537~ °~ Mean + SD,
YA LR test Getl o0 T Gl s A4 R,
P=0.05 A NG, PRI “ns.” , P<0.05 IAH
HATWEZES, FRER “*7 , P<0.01 NN EAW BEZE
L= 1 7 B
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WE 2 7R, FRiE SR VO AT VC Z LB LE B IR
53318 2.144min F16.136min, A 5 1iF £ 20 H 4 VE 2
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45°CHEE N — 5 I i) pHIE ., Z5RaE3FIR, H—1
2% VC ZHERF K IRAE 45°CEN 6 KT, pHAE T 4.13 3%

RSN

FREE3.31 (ApH =-0.82) , HFSEHAE R T RGER 47K
PSRN, SRR S22, 1% OB R
AT pHAE I R e B E ( ApH = 0) o KA,
EZEERIG, “2% VC LHERE +1% LB AT
pHIETEEW TG ILFARRABAE ([CRF0.02) , Hiaw
PG T VC CIERF FOMAFAER . %45 RIUEI T LRI
PR ARSI H 43 45 T (R R S R R B 22 R
BRFEE VC CEBE R ER AL, M| HAR 201 pH
NP, NI AP EAL S BT T R R
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222 FWFE (L*E) MHRghE

NEMROSEE, PE—PNE TRIR LHE, 2
F25E R, 5BCAHMI, NCAHLERE TR, &
UWEAERIBE . 5 NCAMLL, Frarema L E 5%
[ITF, EAERENE, i (BRIARR) MRS
(7.73%) BEFETHER2 (3% VC, 4.25% ) 53 (5%
VC, 5.33% ) , FEIRBIBAM R (R ) SRR —FL
b XM, RAEETARRMETEEIIRE (3%) S
2HAY, (HHESEFESCRAIC TR T = 5% AL VC,

%2 BI04 MelaKutis® A L* (HRZIZFR

ZH 51| Mean SD P-value P (vsNC) /%
BC 52.11 1.26 / /
NC 41.67 0.33 0.000 ™ /
PC 4733 0.33 0.000 ** 13.58

FERLL 44.89 0.51 0.001 ** 7.73

K2 43.44 0.51 0.007 ** 425

FEE3 43.89 0.19 0.001 ** 5.33

2.2.3 AL R

T ZHZ) RAR G (il B B OB OB L (1
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M35 FFLHT. 0T 7R, NCZLE AU e BC4]
(13.7565%, 5 NCZHF L, FEA 1R R 6 3 A i i #0122
FI837.07%, SZRFER2 (15.73% ) 2.4 RFFE3
(24.53% ) 1565, X—45S LEHERSEYE, JLFH
F: 2% VC ZEERES 1% OB AR S LR R, TR
RARA RN EE D L, B R TSR
TRV JEURL VC HRAE

6 L2 MelaKutis® EAU]) 5 RERIRRE (7=41)
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73 BLLAE MelaKutis® R AR R @A ERR R HHZ

601
404
fm
4
20
o]
9 < N W %4
TOEE

5 FZ30304H MelaKutis® EEUAY L* (VIR

042 | EFPER 2026 F6 5 25H

AR HEMTERTE SD P-value % (vsNC) /%
BC 1.00 0.06 / /
NC 3.75 0.07 0.000 ## /
PC 1.83 0.04 0.000 ** 51.20
FEf 1 2.36 0.07 0.000 ** 37.07
T2 3.16 0.15 0.003 ** 15.73
FEG3 2.83 0.15 0.001 ** 24.53

W e-test BTSN, 5 BCAIMILL, WEMELL#FIR, P-value < 0.05£7R
9 #, P-value < 0.01 7500 ## 5 5 NCAUALL, WEMELL*#R, P-value < 0.05577 0
*, P-value < 0.01 F75H0 **,
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ZEE NS, T AR, R HARATH T — Ve
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An Evaluation of the Synergistic Skin-Lightening Effects of Ethyl Ascorbic Acid and
Acetyl Tyrosine Versus Pure Ascorbic Acid: An in Vitro Skin Model Study

Xu Si-wei*, Zhou Biao, Lin Lin, Chen Li, Wang Rui-rui, Lu Yi
(Shanghai Corday Biotechnology Co., Ltd., Shanghai 201703, China)

Abstract : Although vitamin C possesses excellent skin-lightening and antioxidant efficacy, its prototype is highly unstable
in aqueous solutions, limiting its application. This study investigated a composite system consisting of 2% ethyl
ascorbic acid (3-O-ethyl ascorbic acid, a highly stable and skin-permeable VC derivative) and 1% acetyl tyrosine.
It was found that acetyl tyrosine effectively buffered the pH decrease observed in the ethyl ascorbic acid aqueous
solution during high-temperature (45°C) accelerated testing. Efficacy evaluation based on the MelaKutis® 3D
pigmented skin model demonstrated that the composite system significantly outperformed both 3% and 5%
prototype VC aqueous solutions in enhancing model brightness (L* value) and inhibiting melanin generation. This
study provides a new formulation strategy and experimental basis for developing skin-lightening products with
both high stability and high efficacy.

Keywords : ethyl ascorbic acid; acetyl tyrosine; prototype vitamin C; chemical stability; skin-lightening efficacy; 3D skin
model
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