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AT, COSEFRM AWML, JIHAEY R R R
BIRAT, JOUEE RS, HAROLYMPUSA W, £
REREPRY, B 75 (Tecan) ZA); Bio-SUNZRAMNEEHMY
VILBERLOURMAT A H]; 24M66E T (Cary 60 UV-
Vis) , ZHEEREL (FE) ARAR.

1.2 XWFHE

1.2.1 PAFPs/fil

FEPRAE, R E IRAEE. LSS, TIApH 10.00
7k 300 WEE A K3 by RS RV, IRV pH
E%4.00; S UE, WIpHERT.00; IMAFHEER
fit; M50 °C, pH 8.00, AV HTEI3 h; HEFSUBAT# &
W, 37 CCIMINTAI24 hy 3SIRJE, IRVEEETE Pk B bt A
WK, B E TR FHERPAFPsJFURL . SR B
FERFINRFR A A B, LC-MS/MSHMT £ ik 43 it 1
EV Ui ERE i

1.2.2 A4 B

HaCaTRH10%FBS. 1%PSHIDMEMIE 2577 #i
AR HHaCaTAuf LI X 10 L R 296 FLAR, 37 °C.
5%COM MR R, F L3, FFLIAL00 pLEAE
FERE 2R FREL, RIS 2R TR 25 EOR A
(BC) » }57724 W, HFSFLISINCCK-8KEMIEI0 pL, ke
60 mini5, i FABGEHRUNEAS0 nmAbIEREE, (TR A H. 41
ST SN A 1= AME 23 TR HRZH A X 100%.
TS T 90%HIFE 43 T 225045

1.2.3 4IAEAR I

HaCaTAHFRE 28 25 05 X 10/ mLEEFh TefLR
2 mL/AL, HEFRSEEEEE T37 °Cy 5%CO, 5575 FE 57724 h;
HihefUti, e LAEe LRI 1 &M Bk, JF/HPBS
FABIEVEIM, KPR AN A O REE A TE IR RS
e BHMEXT BRI S 10% FBSIRF 5L, FERALIMASHE
AT MG ISR AL, IR RSB T37 °Cy 5%CO, %774
HEESE24 he IIFEJS0 hy 24 hlefLAR H A RIJRE T BT
T, R B RA. ERESEITEAR N R
LA R=[A(0 h)- A(24 h))/ A(0 h) X 100%

1.2.4 UVBi% 311 HaCaT45473li

HaCaTAfELA2 X 10" AL HFN R 96F LR bo B 137 °C
S%COSEFAAPRT IR, KBRIEFREE, AR ER G
ARISE AR (200 pLAL) , AJEHCETRINHIL EUVB

6
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FEST (30 mlem?, SERGIE(E312 nm) , FREHET37°C. 5%CO,5%
kSR 24 ho

SEHMGANMRE ST Fe 1.2 22 R F LA IC CR -SRI
10 pLHEA TG A o

MMP- TG : WA B35, 4 °CEPF T, 4 000 r/min
B05 min, FEASHL ERELISA TR & i B 4300 T4 o

ROSHIM: AR FRERAEIR] |, 355724 WG LRRIGRAL,
FIPBSTEVEANAE3 K, REZERIRA (BC) « HAIL (MC) -
e, FAHT3NELL, SIS AIMATO R (DCFH-
DA), 100 uL/AL, 37°Cs 5%HICO A IFE30 min, HUH
96fLti, FIPBSIHVEAINIZIK, EFFLAIA200 pnLEEASHER
HIERAS AL, MCRIRE I T30 mI/em® UVBEST, 45
TE37°Cs 5%CO,BEFEARTIF 560 mino THISZEARE, FHRGHR
SRR P ACA88 nme - K SFHHAC525 nm FHYZOLHRE. ROS
RS = A 2 0 B 25 0 BREE 2 6 R B X 100%, 1
Fror= (BRIZHROSHHAT & - A ZHROSHH X i) /BRI EH
ROSHIXIE X 100%.

1.2.5 ZLRNETAN

ERREUE S ARSI YIRS PR NS
(HET-CAM) ATPAFPsHETHR R AT RIGINR" ", A
ZHBCIEM0.9% AN,  FATEXS FRZHPCIZEHO0.1 mol/LA
FACER . HIRES mg/mLAtSH{ER300 pL/EFFCAM
b, TFEEEE, MECFEIEMS minN L. AV,
M BRI R AR TR(s)e 4% 20T FLAR S A A R E 73
HHRARA: 1S=(301-Sy;) X 5+300+(301-S,) X 7-+300+(301-
S¢) X 9+3005

A, Sy HUMASE], S, I REIE], Se: BEIMAT
[l RESN 25 1S<1, TORREE; 1<<IS<5, #RITE;
5<IS<9, FRREFRIEE; 1S=10, SREREE/E .

) RS

2.1 PAFPs B4 AR SROMRI S 7

2.1.1 PAFPsi{Z 4 Hr

HIHEMCO B BBk A EB R, R E R LN
PAFPsH SRS 5N 16.2%0 2 KEE il LC-MS/MSHHT,
YERE R IR LI . 45 R B RPAFPs & A 2130
ik, HHaTH/NFL 000 DariHi94.22%. IkBEE (S
TR 10ALANEE -
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Fig.1 Totalion chromatogram (TIC) of PAFPs
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Tab.1 Partial results of abundance data for PAFPs

50 60 70

t/min

El PAFPsSEEBEFRE

PAFPSEEEEHIEIC RABIER

80

20 100

110

{REBRTIE]/min

IREZ ERE RS ZIKERIHBNEEEBR IRERIEIC 5 F=/Da
[S].VELSTN.[D] AOATUIXQV4 662.33555
[Q].PELALGVEAH.[T] AOAQCA4Y428 1035.546 94
[L].DGEDVL[D] AOA6G8QTD2 647.288 26
[G].EDVTDV.[K] Q94KP7 677.298 83
[T].AVPGGAPLS.[T] E7CYR2 768.42503
[N].SVLESIGG.[G] AOATUIXQV3 761.403 96
[M].IIAVPT.[G] BOFAAS 613.391 94
[P].FATPL.[E] AOAG6MBAZ75 548.307 88
[P.EDIAPN.[K] AOA2LOE720 658.304 25
[N].LTDDDV.[V] C75J62 677.298 83

1077 767 168

201 135744

174 426 173.5

163 299 984

150739 120

148 546 896

138 269 264

105 678 704

193021 456

169 214 496

18.3739

30.316 9

38.3417

17.233 6

24.527 2

30.445

38.697 3

40.968 1

22.8147

16.657 5
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2.1.2 PAFPsEAMEIOEIE

BUEPAFPSSUV/E T BRI, FHE2ATH], 10 mg/mL
PAFPs/KIR, 7£200~249 nmM I 250 NS, 7£300 nm
bR S FEAL0.09

5.00
4.00
3.00 1 Yl10 mg/mLtFFERK
2.00 -

1.00 1

0.00 F=—
BRI IBK

-1.00 : : : : :
200 300 400 500 600 700 800
A/nm

B2 PAFPSESMB UK
Fig.2 UV absorption spectrum of PAFPs
2.2 PAFPs 4R
HaCaTZHZ AR EEPAFPs L H24 h, 4TS 77 4l&l3
Jirne HE3AIAT, PAFPsh s EARKIE] mg/mL~, M7
JIRT90%o 1 mg/mLI LA RV AT HaCa TZ0 M JC A 2 5 5E
BN RO o U S VR A T S St

150 -

RREN/%

BC 1.000 0.500 0.2500.125 0.063 0.031 0.016 0.008

PAEFERK)/(mg/mL)

B3 PAFPs3tHaCATZmBE S 4 i
Fig.3 Cytotoxicity assay of PAFPs on HaCaT Cells

2.3 PAFPs XIJRMz

&4, PAFPSfE—EWE T BA RIFI A1
I, AENRRAETEEIN (1~100 pg/mL) , PAFPsfE/N HEdE
MAIERLREST, I HaCa T4 KRG, LIk N
100 pg/mLIf, {EiFHaCaTAMIT MR BE, WIREH
K 51480.94%

8
= %HW https:/www.cnki.net

150

*k%k

100

WREEE/%
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O (HFHERK)/ (ug/mL)

4 RENREENIRER
Fig.4 Results of the cell scratch wound healing assay

2.4 PAFPs £Zf% UVB ifSH HaCaT 55

WESH7R, NCHHaCaTZHfIAUVBEIME IS S, 4
MG N, SBCAA BEME R, RN EINE A
MR T . SNCAMEL, FEmA L EAINIF £ UVBE
MBS, EIRIRIZI00 pg/mL F, 2EHET THaCaT
MG ST, $RTHERN16.67%

150 -

BC NC 100 20 10 1
o FFERK)/ (ug/mL)

E5 PAFPsxfUVBiIESHIHaCaT4aRIE SIS0
Fig.5 Effect of PAFPs on the viability of UVB-induced HaCaT cells

HMEU VBT SR Hot F- B IS [ b
WL RO R, BT R R (MMPs) RIS ERIA
5o BRI B 2R T 5 NRU V BRI 2 S EM S 4
(ROS) KitfHE", 1o BATROSHT AT [ B2 b2 LI RAE]
RN, WMEENF-xB. TNF-of-SHIRAER1ES [ e
AN, ROSKFEAREINA TR, Al LASEO Bk
Z/DIFIMMPSIZRIBISNN, TSR R AR FIAe T

WEe6, HaCaTAHMfIAEU VBT JFROSH ft i 35,
1£200 pg/mLF1400 pg/mLPAFPs/E I T, ROSH Hi%:i% 4
ZHET . WE7, 100, 2001 400 pg/mL PAFPsE
MMP-14 i i E AR
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SEME (ROS) BHEEKRE/%

0.0
uve 400 200 100

UVB+o (B&TERK) /(ug/mL)
&6 PAFPsxFUVBIESRIHACATZlEROS &R X &M
.6 Effectof PAFPs on ROS scavenging ratein UVB-induced HaCar cells

T
]

1.51
* Kk

MMP-1&8/(ng/mL)

BC NC V.100ug/mL 400 200 100

o (FFTERK)/ (Mg/mL)
&7 PAFPs3fUVBIESHHaCaATZHEMMP-14 8 8
Fig.7 Effect of PAFPs on MMP—1levels in UVB-induced HaCaT cells

2.5 BRRRIEE
WMEE2f/R, BCAIRMICAM 5 miny, BIARWHIM. 1
BN S . 5 mg/mLIgHFHEAEFICAM 5 min,
AU, ARk B MBS, RIS NS . 4
FHEMAE—E WL N TCHRAR: .
%2 PAFPSSSRR MM ST 45 R

Tab.2 Results ofthe hen’ s egg chorioallantoic membrane (HET-CAM)
assay for PAFPS

ZiH

F ] %1

BC 0 TR

PC 17.03 SRR

PAFPs 0 TR
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RETE L BEAIE RS . FEU VBG5S A A0 ML 5 Y
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(MMP-1) 7KF, RERT-ZHANEIE . 25 E, PAFPsH
A BHE N BREP ST
SE K
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Induced Photoaging by Anti-MMP Expression, through Anti- [15] GROMKOWSKA-KEPKA K J, PUSCION-JAKUBIK
Inflammatory, Antioxidant, and Antiapoptotic Properties, and Treats A, MARKIEWICZ-ZUKOWSKA R, et al. The impact of ultraviolet
Photoaging by Upregulating VEGF-B Expression[J]. Oxid Med Cell radiation on skin photoaging-review of in vitro studies[J]. J Cosmet
Longev, 2022, 2022: 6037303. Dermatol, 2021, 20(11): 3427-3431.

Study on the photodamage-repairing effects of enzymatically fermented Peony flower peptides

LI Peipei, LI Hao, ZHAO Siyu, WANG Zihui, LI Xinhang, XU Xiaoming
(Hangzhou Huaningxiang Biotechnology Co., Ltd., Hangzhou, Zhejiang 310000, China)

Abstract: Peony flower peptides (PAFPs) were prepared via enzymatic fermentation, and their photodamage-repairing efficacy and
safety were evaluated. PAFPs were found to be rich in 213 small peptides, with 94.22% of components having a molecular weight below
1 000 Da. In a HaCaT cell scratch assay, PAFPs significantly promoted wound closure. In a UVB-induced photodamage model, PAFPs
enhanced HaCaT cell viability and markedly reduced matrix metalloproteinase-1 (MMP-1) levels and reactive oxygen species (ROS)
production. Safety assessment using the hen’s egg chorioallantoic membrane (HET-CAM) assay indicated that PAFPs at concentrations
below 5 mg/mL were non-irritating. These results demonstrate that PAFPs have potential for skin repair and photoprotection.

Key words: Peony flower; skin repair; photodamage; enzymatic fermentation
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Preparation and characterization of a quercetin microemulsion

GAO Chenglong
(Shanghai Forest Cabin Cosmetics Group Co., Ltd., Shanghai 201612, China)

Abstract: Quercetin has attracted considerable attention in various fields due to its excellent biological activities; however, its
extremely low solubility limits its bioavailability. In this study, a 2% quercetin microemulsion (QRME) was prepared using a low-energy
emulsification method, and its stability, antioxidant and antiglycation activities, cellular effects, and bioavailability were investigated.
The results showed that QRME exhibited stronger 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity than Vitamin E
acetate, and its antiglycation activity was 42.1 times higher than that of decarboxylated carnosine. The skin retention of quercetin after
8 h was (3.25 £ 0.186) pg/cm? In addition, 0.027 mg/mL QRME increased cellular adenosine triphosphate (ATP) levels by 196.99%
and nicotinamide adenine dinucleotide (NAD+) levels by +63.02%. These results indicate that QRME exhibits excellent performance
in antioxidant and antiglycation activities, transdermal absorption, and enhancement of cellular energy metabolism, which may help
expand the cosmetic applications of quercetin.
Key words: quercetin; microemulsion; antioxidant and antiglycation; adenosine triphosphate (ATP); nicotinamide adenine dinucleotide
(NAD+)
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