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i (EBRNYIEORE HiEEAE37071: KNEQE = 30:40:30 ) Beff& R, FBIBIR, R4,
BE TR SERKE=ZRNER, FIARAGIE -RIEBAENEHIE=/f GPHEE, BEKSER
ENMYFEN M, B CCK-8EMEMERERET, 7 LPSHSH Raw264.7 4B K E T
i, %A qPCR RGN R = AT REREF IL-16. IL-6. IL-8 mRNA FEHMEIER, BiF, &
it 0.3% 1R ER B ER % S AN KR B ABIHER, BN HIRAMRE, FAEHNRE=/F GPHEE
H132%, HHENSFREH 467 Da, EFHEIHFHRE <1000 DafIE5 G L7 89.26%, %X I8
MR, ZREFBSEEBRERSFHESAE, HIEKERE, 7£0.125%0.25% HEZEREERE

Aok
M, BR=RRgeF SREIE BEMH ERFRERRE, LHE IL-IpHIMEIREY, KRMKIESE, 0.5%MRKE=
BAPATRRI7E 10min N RERERL, FH7E 1h MG RRNAR B A ERRRAN—E, AMERDHEH—FSHAE. MFEN
BR=, HERKLIWEIETE2ZMNFERINY, EA—MRARNEERERREGREBMAPEF ENNAS,
X 2 iE: KRE=SRRE; DEER; mK; HRERED; FEEP
Aok, LEAE (RAZA) AMARATRAS LGS, TRIF, RBLTREFERS, B hRAML205, AAFEH
eI R Ak 5 28, E—mail: linlin@corday.tech,,

R RS RN SRR FENSMED, AhA
ORE ARSI 30%, T iz TR, B, DU,
HEERAN, NG 1 SR R Ui 2 L
AREER Y, BEEFREK, NMRREEAGIETT
B, o B ke ) IR U iR b, SR A
b EOU R TIRCEFRIRL, RSB R TE 7=
(I PIRAA FIREE ) A REEK (300 kDa) , £
YRR, FEE BENA /NI Cn k.
=) AR m g ™Y, g =K ( Collagen Tripeptide,
CTP) &M =ANEEMRAL AL, SRy H 42 - I
SR - %% (Gly-Pro-Hyp, GPH) , H7py 8/ (2
300 Da) , A EEHENECE A LBAEIR, S8 7FEH
TR, EEALR, (ERER, BAE N4
MW, g RUE AR ESRIE TR . AR SR A s 4l
4, AR NG LR IS (. B )« 53
BERATRERERE Y, M2 T, A REFEAE
NS, etk wWEazs (n=xa, g
) ZAETRED, OB SR AR KR 4T
/N SRRE ARV IR, E S AR Ny
FRE, WG TE R IRRERE . ARG I T A R E
R4, ABREET= B 200 J7 0, (H 25 Kk 7 uk i A%
TETAR, IR AR, I R FE B = AT S BR

(ERIFT, G ARRATmA T,
BERTTRSE e AR AR FE TR, B

B BB IRSE I H s, JHRE N BT RS
RO PRl o3 5 SR . B = Ik ( Collagen Tripeptide,
CTP) BN JRJEUEE A 1 e/ MEPER T (DN 7 BT 2
300 Da) , PHACFRAE R B IERIAST T, e,
PRBSFUR AR, (BT EEETT MR GIHRR
iz 0 AT B FEEUNX — 251, AR CTP XY
FERBRIRIER | JOREME b AT IO ERINUR, FHOFAE
MU RS ERCTT o ZIFE TR =IRR 2 H AL
G, FERRIER TR, @B ENE.

1. SEREER S

1.1 igFI5 %8

B A, GB/T 66828 & (1 — 47k, B il %
Fre gz, RELTKE: HEBRNYEDE, Sigma-
Aldrich; B 1tk 2 19 #§37071, 2077 U/gli & J1, 6 #1
VR AT: RNEAEE, 8077 Uglelh /), BT
A TRARAR; 8. W, JRi%si, Thermo
Fisher Scientific; 42 ifi &0 % 22 i %2 ( Gly-Pro-Hyp )
B 5, 4 BE >98%, Sigma-Aldrich; Raw264.7 41 i,
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YS1617C, ATCC; Trizolif{ |, @A AEDRH AR
F]; FastStart SYBR Green Fii{j 7], Sigma-Aldrcih,

{4, #RUE R %5, Ultracel® Z 41 B A £ 2 25 &
JiE, 3 kDa #E 75 NMWL), & A4, Mk
F1 4l 4k, Merck (Sigma-Aldrich); EL 23 ¥ %7 /%, Bionoon
VAC-P1HL, E¥fia MR R AT i T,
YPGHY, LI R ETRRHI AL AR ME204E L H ¥
K3, B+ Mettler Toledo; FiveEasy Plus ! pHit, i+
Mettler Toledo; Research Plus %! % ¥ #§ ( 100-1000uL ) ,
{1 Eppendorf; 8 15 AR 21 - = H1 DY AR AF HR IR
%, A S Bk, Waters; (AifF:, Atlantis T3 C18
Column(15cmx2.1mm-5pm ) , Waters; S %€ )¢ 5 & PCR
{, QuantStudio5, Thermo Fisher Scientific; 1%l E(L,
JP-Keebio10000, [if3E05; Mexameter®MX18, (1 Zfl
IMATZEMAR L, 45 Couragetkhazaka; Visia-CR, TAIHB
Eg 3 HTL, E Canfield,

1.2 SER 5%
1.2.1 JRR =R A 5

W tn fE gk, W FBRE I R T, S A T
o SR BT RN (£70.5emx0.5em ), DUSE AR
TEF, {5 0.1mol/L NaOH I JB BRI, 2B iR Jon
HaZEH . AR E R, KB e AR TR
PRI ( EREUHTRIRIA, pH: 2.5~3.0) Higitd, fEH
TR, WA SCHEE, (ET R, KA
FREAE 10% FIRREIREEIIAS RN AR ae, JTHIBEIR 2%
T (pH =8.0) I IR ZR ., FEMERIES 50~55°C, pH:
8.0~8.5, BEGVNIILEENIEMITER 2%, B4 fHa RN
EEM (30%) | BRIEEERE37071 (40% ) . AJREEE
(30% ) HIPTRILALHIZ AR Kz GRS AR SR
RZET, ZHHE, AT, BEE 4~6h, TR
W pHAE, (AR AERs pHE . BRMRES s, Ik
SEARZTHEE 90~95°C, FFORHF 10~15min, DIAIICHIL
JTAE ARG, 2R, KK S R RS H 2=
i, REEH TR EOL (8000 t/min, 15min) . B E3E
W, FRIFBAEFAVIE . K BB U I g e
HYE IR T, (EH 4 F R (MWCO) iy 1~3 kDa
HIEIEIR . HHRRERAS T2 AR E 2 B & H
R, WCREE R, HAR RS L ZRO A SR A
B, KB IEAR I T B A IR BSOS B A
TARTR. RIABEE TIREOR, Ak b i 5 TR

044 |EEER 2026 38 5H

IEHIBR =R
1.2.2 GPH & &3t

FHEYE=K GPH 435/, T E B /IMz P ey,
T R e, RS R M, BEA R pH RS
A FERR N, FEAR N RS E A — BN AT AR 5 43
fige 1,

ZEEZTAFRE YY/T 1805.3-2022 ( 4HZ TFLESTF
et i R 3 BT RMEZ IR E H R
A BRI —— B A - R ) Y, SR A
T B EC HI 5 GPH (Gly-Pro-Hyp, H 20 - Jili 2012 -
BRI ) &, WahiH R 0.1% F R AE R 476 0.1%
FIER ) 95% L /K VI, SR R FE R ML 100%

(0.1% PR AW ) , 10min: 80%:20% (74 0.1% I iR
195% & JiE 7K % % ) , 15min: 60%:40%, 20~25min:

0~5min H

20%:80%, 25.1~35min: 100% (0.1% F iz /K %9 ) o I
750.35 mL/min, fHi#40°C, HEFERFSUL, IS0 %
FLHE N 4.0kV, TR B 300°C, W25 5 /7 241.3kPa, T
JEASm IR 8L/min, AR A B 2T 5 ( Precursor
Scan) 4 1 GPHAE 45 8 &t F20eV, FFAE# B+
N [Gly-Pro-46]", m/z 127, T & FHTEE (mz) A
189~337m/z,

1.2.3. 3FHE

£ 2% [ 53Rk GB 316452018 ( £3 i 22 42 [ 2 hRift i
JREE IR ) BRs AN A58 A IR = IR T 23 E
M,

1.2.4 qPCR N3,

TSR CCK-8 75 ¥ s 4 i 2 A7 16 B S VR FEE
KRR R TR KM Raw264.7 4 THAL |
HE, HATAIMIIEL, e IR AR A B
UM BRI 96 FLA T, EEFLINA100pL, HeFha i
H5x10°~1x10" A /5L, FRiR SR Bl B 7R 4R i 3 1)
5], KHBET37°C. 5% COI5 74 i 7724h, iL40AETE
SYIGEE, 24hf5, WREASFLHIHEE TR, 1R E A FX R
URLE 100pL TG MITE R 7R (S48, REZiy) , L
B ZH 9 TN 100y 371G L 375 5 77 2 A1 PO AS [ e P88 1 1
SRR AL EETR S, ANOHAESEFL N 10uL
9 CCK-8¥A7, MKEH . WMHE G, MM hIu
96 FLM, (EJHBEFRIL, FE450nm PN E A LRI ERE
(OD{E) It FamfaEE ",

16 QPCREZ G, F FH LPS 5 S 11/ L W 41 i 22



Raw264.7 37 (R AN ZAE A, i 1 qPCR £ A A M Jie J5
ZRRACEE L, SCHE S K F IL-18. IL-6. IL-8T] mRNA
FIEACPAEMN, DU B R E . HARREREFR
Raw264.7 4 By 4. H &k, DL 1x10°40 jio /2 7t 4%
FF 4 ja 55 72 B 24 AL, B T 37°C. 5% CO 357748
BRI, AN W EE (2980% AT ) o R E
RNy LPS Qug/mL) (%54, SLIGZH & LPS
(2ug/mL) J AFEIVRERIE =R HsFREE, I A
P LPS (2ug/mL) J2 HBZEKMA (1umol/L) MUREFREL,
NS IR I R R4, dkaidaR, ABREEHIE, FdHs
FeHk, HIT0ES 1) PBSEZIH VRN 1~211, ffLINA 500uL
(1 Trizol 7, FE4r AT ZLAFLNN . 2 1R Trizol 57156 1A 45
BT B . RNATUIEF SR, e HJG RNase 7KV fig
RNA, {6 IR E U RNAJREE S 40 ( A260/A280
HHEZATE18~2.0 2 [A] ) o (IR &, K ZHREur
FURNA (f11) 355550 cDNA, R S 2 R
Bl T, [ SYBR GreenV:2: JE3 1 143 [ 751
BHT qPCRY Y, [ 2 VAL R R ik B 1,
x| EXRERABXRERNS 7

BER GILY/E s 51 (5" — 37)
IL-1B-M-F-1 TGCAGGCTTCGAGATGAAC
-1 IL-1B-M-R-1 GGGATTTTGTCGTTGCTTGTC
IL-6-M-F-1 ACCAAGACCATCCAACTCATC
-0 IL-6-M-R-1 TTCTGACCACAGTGAGGAATG
IL-8-M-F-1 CATCCAGAGCTTGAGTGTGA
s IL-8-M-R-1 GTTAGCCTTGCCTTTGTTCA
NZEPH  GAPDH-M-F TCAGTCAACGGGGGACATAAA
GAPDH ~ GAPDH-M-R GGGGCTGTACTGCTTAACCAG

1.2.5 MRt
1.2.5.1 SEBGHP R

Fifi] 0.3% M FHiE ( Methyl Nicotinate ) VA&, VA7I4=
A (MSEERTEoKTHE ) o A58 58 30 & R RLAT:
N (18~50% ) fENZIE, Hsf. FARET ML
RN EAEE, WRFIGITFER, TR E I EEH
TGRS, ZRE TR s . oA ok, i
TCARE ST o
1.2.5.2 SO

FEPTRAL R TSR TR ORI (s S T
TR o FRICSLIGIIE, GEie2x2 ene) , BEGRERAMIREE—5B
Aro MIERFERREL: MR B (L L em) 2
157 0.3% MR R, WECTFRIC DX, ARZZLARE 30min
J&, SRARKERREI R TR, SR KERA S 0.5%
JRE I = IR A, 5 AE 10min . 30min A1 Th [N 7] £

RSN

LB a* (. (FREERBUEAELL -S40 ERACE, +a* 771
FORLA, |, -a* TR ) o THEBEIG, MR A
Visia-CR /M HEAN R, 6] PP 4347 Visia-CR (] HL1]
TR B A B IR A DX a* (B (i )15 75 Mexameter®MX 18
BEFTBAITETR AT e JoR IMAT 2R (ZTBEE40) o
1.2.6 Geil£ 77k

%48 43 1 I GraphPad Prism8.0 #1755 11, &5 3 FH °F
M Meant FRif 22 SDFRIR, A5 ZH[A] O I FORTREAR t-test
itk oA, itk oA MR, 24 P<0.05. P<0.01F1
P<0.001 RFAAA BAELS, ERGHITHIH o, R
kR doRs M P=0.050, TLRFEMES, ERGT NS

5 ns Fomo

2. ZER51HE

2.1 Biilit: GPHEEMEMSFRE

FRERILIR, R A L AT (i - BT I A
M, B EAITE R H 2R - iR - R =R U
G3103.2%, BN 431 i B 467 DaFIEE I AN 401 Fi &
479 Da, BiFrERHERL, EUIHX T B AT
5], RIPIEERERY], SR =IREEA S IR 7
JREEAE 189~500 Da Fl1 <189 Da [WZH4-2F04, 437585 25.96%
H137.65%, i Id63%, WEH 53 HIFE R 437 7R
500~2000 Da FUZH4> ( “JIRETIRZAEAT ) HHZI32.87%. i
ESMIHI ST AT 2000 Da A TR B 5 EEHT
(£9352%) , HIEAAE >10,000 Daltks 1 F k.

x2 RFE=R/AY GPH 2 EMFIEN D FRE

eI H T [RIlEEES
GPH &t /% TR S BRI ¥ 32
SOPIRER 437 B
(KUY 437U ) /Da GB 31645-2018 [fffi% A
SIS 431 I GPC/UV

479
(B> 7 ik ) /Da

%3 RE=BAME D FRETE
PR VRS /% BN BRI A

JEE /Da (%220nm ) [k (Mn) /Da (Mw) /Da
>10,000 0 0 0
5000~10000 0.07 5479 5508
3000~5000 111 3563 3626
2000~3000 234 2351 2382
1000~2000 9.33 1337 1372
500~1000 23.54 629 642
189~500 25.96 232 250
<189 37.65 / /
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2.2 gPCRWiRER

IS CCK-8 WA T AN RV e S = ot /INEL B
Jitl (Raw264.7 ) A0NEE S Is00E, LAVEAG HARIEEE (1
1) o YUAAEE B EAZS (% FAL TS F10 100% BHTRRIEL
P, AERIKEEIXA] (0.0157% ~ 0.125% ) , JE 5 = Ikt
ANMIE 1A BB RO, AR ZH A AT 25 7E 98.42%
~1023% 2 AW 5, SEANMAT R, EPEIRE
(025%) , AUNAFTEFEIF I B N (96.67%) , 1B
W AN XM R T EARA B L . 1
B VR EE (0.5% ) , ARG R MG LR
TEE (90.13%, P <0.05) , EUEMIKET, KIE=HS
Raw264.7 I 88 FE B 17 A T e G R o
120 -
1004~ - - - -
80 -

60 -

HIEFIEFI%

40 A

20

o\ 6‘\ & & &
N oo oo o\
) N =
& o .@v N v Q

@‘%& X
% BT 53

i BEBEDIIE £hREZEFIR, n=3. *P <0.05 vs. 2SR (0% IKEE) o

| FERERE=EIT Raw264.7 LRI BRI

AR Esd LPS RIFUN R ELWEAIE (Raw264.7) 57
PRANRRERERL, i I qPCR B AAGI 1 S48 S K 1 IL-
1B IL-6 1 IL-8 ] mRNA A A ik kP 5 R EoR (&
2) , 5=[4M, LPSHIE (BI4 ) REFS T =5
M F mRNA [(3E15, Hrf IL-6 1 FE iR (4.23
%), HUORIL-1p (2.82% ) FIIL-8 (2.13f%) , HAM
HBFEMEZR (P<0.001), HZEKIA (DEX) {FH B
M, ARENH T LPSIE SR SIER TRIK, JEHZX IL-18
AR R, HRRCFEERE TS A4, Bf
BEMES (P<0.05), KE=IREIFEARIEIS, 1£
0.125% BN, R = RO =R JAE PR 71 3 i B S A

7 4 WRERFRBE R AR B

MEEM- . FE0.25% KL, MFIEHBE—Hm, 0

HOE I AR ( RIyR Rk ey, IR R kkes ) |, FF
HEBEEESR (P<0.05),

30 ‘ 1

o«

"
xz.s ﬁ " I
2 1 g3 . T
ﬁ 15 - bt o
2 - =2
210 - I @
2 ]
0.5
0. rs S
N N 3 3 N N T
o & & o fi 3 & #
s &* & &»
i & FERL R & & [T
A & & e

LB XA B
5 &
.

& N S g g
& S S & e
# 3§ F E J

K &

Nl
& @g\@ PSR

T HAROME b2 40R, n=3. SV (LPS) /2 ALHAL: *P <0.05, **P <
0.01, ***P <0.001,

2 ISR =FLRT LPS ESAY Raw264.7 MREISEREF
mRNA FIARIFG

2.3 liGFRmlis

ARSI 0.3% M 2 FH R AE APRATRERS S Ik . T
IR R BE (L) AR, DART-fil 0.5% i J = IRy ik
HIEFRIRLIINAL, FHEMHZBHE (S T IR [k
BED) a8 (AR AT ILAZERE ) PR AR 11T
firo k4, FSERFUR, FERIBEHT (T,) , SHAS%
SSZA AL BE(EN a* (EIAETHAVTACY:, R Seieih f—
B, AT, BIRN (T, 10min) B, ZSE4E
PR PRI BT (Z0BE(H +1.24%, a*{H +3.69% ) ,
FEWIIA R TR 00 B SRS AERRER . T SEAGZH I P U
FRI IR (ZBHE -4.00%, o*(H -5.34%) , $ERIKE
ZIRAEVRIRT 10min P RIJTIAERL, HIEIPH T ZL3ER) &
o FREIUR (T EEE30min 5 7,552 1h) |, BRI
FErRB R T RS, RUIERA S BA—EMBEEE.
SRTMT, SCIGZHA0 T RelE B K T a4, LR
(TFEEh) |, SCIGZAMZIBHER o (B FFER (-27.32%,

-34.67% ) JEMEASHA (-14.96%, -27.23% ) .

W AER a3 - IHHE

) T ME T, (8 Smin ZIBEEARNEE /% 30min ZIBEEARNER /% Th ZIBHEAER /%
IBE(E T ' - T4 (1h) ’ ’ °
( 10min ) (:30min ) (T-Ty) (T-Ty) (Ty-Ty)
23940 230.400+20.17 233266+23.21 218.532 £19.82 195.934 +17.77 1.24+0.14 -5.15+0.17 -14.96+ 1.02
FFREZE 240.132 +18.86  230.534+2220  206.666+17.89  174.534+18.05 -4.00+0.20 -13.94+0.14 -27.32+0.98
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RSN

75 IRERFREER R ELIE AR (Mean+SD) —a* (B

|1 L1 in a* (HAMY 1% in a* (HAMYZR 1% * (AR /%
e e T, j{a T, j{ﬁ T (1h) Smin a* {HASEEE /% 30min a* {[EAR L /% 1h a* (EAE I 1%
( 10min ) (30min ) (T,-T,) (T-Ty) (Ty-Ty)
R4 10136+ 1.62 10.510+ 1.33 8.588 +1.54 7376+ 1.11 3.69+0.10 -1527+1.87 27234231
FWERZL 10.632+1.89 10.064 + 1.47 8.444+1.71 6.946+1.03 534+0.13 -20.58 +1.90 -34.67+2.43
3. £Eip o, MAPK 5500 S (2 SR MR AT 5. AFoeI 411
FEPIREN AT R A Bow, BR=RIXTE] (189~500 Da,
IR = AR 437 i & <189 Da (37.65%), X&B  25.96% ) 4b, & AH 24 Eofalfr) <189 Da (37.65%, T-#E

TR AR, AR IEAIEORE, AT S
EAEA 5 189~500 Da (25.96%) X2/ i i 88 4143, 1X
A XIAESF 2 IR = IR 737 B fE i (— et
TRBHE I T 12078 100~150 Da ) , [B]EEIERA T B 2R
PNRFI =38 BRI AR T 43 Ji B >3000 Da [2H 43X
17 1.18%, H.>5000 Da #2043 JL-F A% (0.07%) , X
B i LS8 AN 5 MRS A R 73 IR BRI AR B e 4 1
JB s 1, KB T i SO I ORI T R e . I
H., BUHIRS>F i 467 Da AIEEIAFIR 4> T-5 5 479 Da
PR TG R E 1 (BT B BRI, H2G
TARZ @ p i & E K (8 2000~5000 Da ) o HHEE
B, MR o7 BN, R = R A G FE AR 1
BRI, BARENEDFIHE, X457 5R
5 <1000 Da 20 43 (5 S 551 89.26%, Z X LAk, =
R B B A E R R P A E, BARTTREEL & D
RERSRIR, (HEE AR BUESE T P B v B A R A AT A it
RIS
LPS i@ ST Toll B2 R4 454, 0I5 T
NF-«B il MAPK X T 5 KA SAEAE Sl . BRI
KRN IL-1B IL-6., IL-8F AL F s, RIFR =R
HRfRr= ( Rk B EEERR ) ArREEE P ] NF-xB 4]
I R, ] MAPK S G I RERRAL,
Sk PELISTIX L85 BB AL, ATFTEDE Sk b3sb 20 R
s, HIIERMAER R MR, B H RS N 2k
gy, BRSO e, TERARTSR 2.
JR SR = IR R —F RS SRAR RGP R, LR T R B (N 2
TESEMIFEERT, AT —FRETHMEN. Th
ERPARIE R, E IL-18 D AR R B R RS
RIS RRITER . 16 LPSiBF110 Raw264.7
M SRR, i = PR R B 5K FLF S AR R 47
RAEH, BB TS IAE A IL-18. IL-6F0 IL-8 11
mRNA Fik K, 2 F FIALERAL AT 58 5 HAN ] NF-«B A1/

NEEERR ) F1500~1000 Da (23.54%, TTREAPUAL - LK)
Hoyo RATHSYZRE, (B ERIBO0 HFRTE RS H &0 -
SR - IR (GPH) Z=RBE o il s il (& &
32%) ; BGMRLZE BTERAMT AARAR 43 BT E Ik BL,

THARZNG FEH RIR=R" FE2AARR LA B
& SRR R KRB A A . Ht, A
WIFTARERAT A IR =IR SRFRAUZT= 0, LABRIE /N
FRAEMZOTE A 7> RN, B ik
1, 0.5% MIRFE =R RA B M oHRAI. EA
(LREFE R (10min ) TRGEIPHILLBER AN, THRELEML IS
KIE Th TN, ek, IE e E2T B iR, JFH, 20
BHER a* (MBS E—, WRRIEE (T AR
FOFTH A ) FLRNESE T R =IAROR, B T Sehe s
FRAATEEMERIBUR T o 78 ThaX AN ARG, R =R ek
1 EARIHIR AT T4 — 5 (ZBEEIRFE N -14.96% 12
THE -27.32%) o IXUEW] T HIRRWHIEIE S /e T, HFcsk
WA, R = RO ELAT A= M RE RS 3 1 G4 S R - ) 2k
FERL, Bl A2 -1B. EIZEHIA 22 -6 FH R IR AT R
T -0 IR LRAEAES, BIE= AT AR Fr
F MRS MAFET IR R A=, AT IRSE By 44
TRRIGEREME R LT H T JRAE S N R Hh 227 A KR AT 1
S, IXSUH RS IR H ARG A B, LT BERE
Ze ] R =R EBOIESE R bR 1 RIS
Mo EREMS ARG A, DR A N e Bk I AN 14N
W%, MTTEBIZIBRTEIR . H b, IR =RKER
—FRH AT 22 . (EESREORN AR H A

SEUH

(1) SHIEH , RO, 2B, 45 . Gt B7 45 IR 28 1 BRAITS Tt
J& 3], i S IT A, 2021, 42(20):5.
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Extraction and Efficacy Studies of Collagen Tripeptides Derived from Fish Skin
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Abstract :

This study aimed to prepare a highly active collagen tripeptide (CTP) derived from fish skin and systematically

evaluate its physicochemical properties, in vitro anti-inflammatory activity, and clinical soothing efficacy. Fish

skin was enzymatically hydrolyzed using a complex protease system (Proline-specific Endopeptidase : Alkaline

Protease 37071

: Papain = 30:40:30). The resulting hydrolysate was processed via ultrafiltration, concentration, and

spray drying to produce CTP powder. The characteristic tripeptide Gly-Pro-Hyp (GPH) content was determined by

liquid chromatography-mass spectrometry (LC-MS/MS), and the molecular weight distribution was analyzed by

gel permeation chromatography (GPC). After determining the cytocompatible concentration range via the CCK-

8 assay, the inhibitory effect of CTP on the mRNA expression of inflammatory factors /L-1f, IL-6, and IL-8 was

investigated in an LPS-induced Raw264.7 cell inflammation model using quantitative PCR (qPCR). Finally, the

erythema-reducing effect was objectively evaluated in a human skin erythema model induced by 0.3% methyl

nicotinate.The prepared CTP contained 3.2% GPH and had a number-average molecular weight of 467 Da.

Components with molecular weight <1000 Da accounted for 89.26% of the total content, primarily consisting of

low-molecular-weight species such as dipeptides, tripeptides, and free amino acids. Cell experiments showed that

within the safe concentration range of 0.125%~0.25%, CTP dose-dependently and significantly inhibited the gene

expression of inflammatory factors, with a particularly pronounced effect on /L-1f. Clinical tests confirmed that a

0.5% CTP solution acted rapidly within 10 minutes and doubled the natural regression rate of skin erythema within

1 hour. This study successfully prepared a high-purity, low-molecular-weight collagen tripeptide. It demonstrated

significant anti-inflammatory effects in vitro and its notable clinical efficacy in soothing and reducing redness was

validated, indicating its broad application potential as a high-quality active ingredient in functional cosmetics and

personal care products.
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