E30EHE6WY
20234E11 B

E#EERERZEZEIR

JOURNAL OF SHANGHAI OCEAN UNIVERSITY

Vol.32, No.6
Nov., 2023

XERS: 1674-5566(2023)06-1165-11

DOI:10. 12024/jsou. 20220503872

ARETFTFRIRTRERRIFEE K EEBHFEY X HaCaT 4 i B9 521

hEET, B W, £ X, REE, BEN, # 4%, ¥HEY,

A,

SEUARM, HE, B

(L J7AREBERY BBHCARE, AR L 5240885 2. Ri& Tl R M PR R RS RN T OCHER A4S A AL g b A 21

Fo L M T Rl 2
MRS A B BRA | IR W 571924)

116034; 3. SRINITEZ=BE e GEIR A YIRS A S I TR SR 5, il M

362000; 4. ifF

B B LI R (Sipunculus nudus ) PARE A IEORL, 7351 5% IR TE (Il ANHOK 1 8 HUR R 7 0 HL R4
PRI T 73 AT 5 G A A D S L R 2 A 52 AN A L2001 | SEM 4 it B2 20 Hr LA T 3 KR A Y
FEPE, IR HaCaT 20 , #8955 3 Tl e ™ W 0 HAE A IE TR R . 25 R W], UKL AR BUR I F1 i B AT
e T HA PR 712, 3 FiR LR 1 18 B A IR JEURR A R RE IR TR Gy IR Pro AN ZM2 Hyp. %841
ANELEMETE P 7, 3 760 G S 1 247 222 o BRI AT A A8 P MR 0, LA P TE S A LT B ) AZ A AR 5
I I IR e, $h8 3 A SR 4 )R T 1 BUR R 1, BT — IR BESi t . midil i B4 R s M 1L
TREE APOKE TRk LU U = AR B 45 A PR 15 B A e B, HLR Uy s e 15 R IR AT HE (9 I 454 . 3
ol 2 i 2 1A T g JIKTE 50~100 pug/mL I, BERS 0 2§72 o T 1 UVB 45401 19 HaCaT 20 OIS 3 , 26 W5 4% J2 HUJBE
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FALTEHE ML E HaCaT 40 B3G5 09 75 1 . HaCaT
2 2 2 R R A B3R B 2 1 AR SO A L
AT DM R Bk AT HCBT A S0 3 A D i AR BT 4
JHE A ok B s 2 R T B RO S Ak ) B ELRRAIE 2
_[12-13]

T B H (Sipunculus nudus ) 20 TS T T b
DXRR K S TRz — s S 5 IR
HILR G ZMERN, S A Z MGy,
WZWE LG T R RS A B
PUp% 57 DU ST (HBE A AR TR T B
TR TR R A B A R S S S AT
JZ SR B IOK ™ I T A 1A — R e B R
BATITHAR R0 R B0, 5 A B U A ) EL A
e S AL HE B &2 S EH . A Eo R
J7 & B U 1) B — e P A A TR PR SR R
B B0 2 Ak T 1 0 AT o A /b | L 4 )
PRl AR AL A T B . A 2 i
B R VR BE B B2 L T, E i E P IR 1 R il
B OB 5L, i A8 e D M S A JOR 1z FH €21 Te
RA, A DU PR M BT R R oE . AR
SR 53 0 R FHIR 15 Tk A HROK R 1 AT % AL 1
PRRE SR UK IR B 1, RS0 LU B ik 3 Bl ik
JIT R B D A 1 A A ST [R] ) A5 T Ll
fif IR HaCaT 20 A= 4 A 520, A 5 e AL LAY )
PR S AR e {7 i A AR A

1 MRS IE

1.1 #E5iRHF

T 56 FH 66 305 7 s B T 20214 1 A T
REBTHE LK LT BEAREY
BB, 1x10° Ulg) , 13 PR A= W BB A R D
L- 2l B AR e 5 SR VK R R AN
SALEN SN Y o [ P2 A A 2, P e Bl 2 A
FR 2> 7] s DMEM A is 57 5 JiG 4- L7 |, Gibeo 2E
Y1871 50.25% 1) , Hyclone #1287 5 CCK-8
A&, HARR A
1.2 UF5EF

UMVERSAL 320R & 3 &l 2 R 5 0 AL, 1l
[ Hettich 23 7] 5 835-50 Z 3 /2 [ sl /X, H AR
H 37223 F) 3 Spectrum 100 {8 B AR 2T 4R 354,
Bruker 2\ ) ; Pyris1 DSC-7 4 H B A, 3€
B TA KER; UVB RAMESHL AT O W, & 5
GG TE 285~350 nm, EE{ETE 310~315 nm) , A

http://www.shhydxxb.com

Vi BB A BR 2 7] ; Varioskan Flash 4 H sh#sR{Y ,
% [# Thermo 23 7l ; FD-551 K 8 57 &% v 11
ML, Z5 5 BRAL 232N ] s DM2000 LED %8 Y618 B
T 5 E Leica AT 6

1.3 7%
1.3.1 JsURlmiAb

Vg B35 A% R AT IS L KBRS LK
BEFH 26 KIS VR , BT E K 0.4 om, 70 %%,
4 “CYRL 12 h J5 ST I I A AR I
1.3.2 REHEARRTZ

S A I 0 K A PRG54 AL
578K H TR AR L 1:20 B9 EL 1A 0.1 mol/L.
NaOH 5 1% 2 9 I 4 1 24 h, B 25 05 07 8 43 4%
E M, 8 000 r/min &L 20 min, 28108 K I Ve UL IE
2 PR 0 TE BT R AR R L 1:20 A 0.5 mol/L
CH,COOH WHE 24 he 8 000 v/min &5 .> 20 min, I
TH WA NaCl & 0.8 mol/L, & 327 ,9 000 r/min
B0 15 min, BUH UL3E , 0.1 mol/L ) CH,COOH &
%L BAT 12 h, B 4 h 3 — UGE TR, TH 40K & B
R UR T S A B W R OR R T I
JE 2 1 (Acid-soluble collagen , ASC) »

Z: ARG SO I O vk K T Ak B 1 T A%
EAIA 0.5 mol/L.CH,COOH % Hh (AR 1L
1:20) I 53 BCh 2% W8 5 R, 7 )
BEFE 24 b, B0 A NaCl T L35 EAWE R
0.9 mol/L, # B 15174 , 6 000 r/min E5.0> 20 min, BT
VE, RIS FENT S LR FRIAR ], 12 VR TS 15 2]
1) 7 ) B Sk Tl S 1 B B 2R 1 (Pepsin-soluble
collagen,PSC) .

Fie BRSCHR [ 22 ] b5 0 i, i 24 8 1 s
A SN B CHO (i (Rt 1:5) , & F
60 “CHE A AT AR , 11 U8, BUgi 60 'CT
i 4~6 h S HORHA HE 1:20 M3 80 “Calizk v, fE I
IKVEHEFE 9 h, b %, BB, ¥ R T 5 15 2 1
PN R K P B RE (Hot water soluble gelatin,
HSG) .

1.3.3  JJFAE AR A I e

Y= 100%xm/M (1)
Ao YRS B R R AR PR USSR, % sm FI M
A3 ) R VR T R R R B IO DR T o
1.4 KEREEZEQBLERSH
141 LR R

28 GB5009.124—2016 |72 S L WA 40 A
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1.4.2 EE2ZAMGEE

SRR AR SE 2 0 . BGE SR T kR
i, T8 A TR HE 1220 i A TG /K B4R KBr(120 °C,
4 h), FH B AR P AR EE 5 2547 1 R, £E 4 000~
400 em IR RKSERIBATLIAMGIEHS, 0 HER 4 em™
1.4.3 BAMECIEHS

Z B E L E2 W%, R A 0.1 mol/L
CH,COOH Pt /il 0.1 mg/mL ) ¢ I 45 1A e, 18
190~400 nm P T #EA7H4H
1.4.4 FRHEEUEE

B 82 T S, 23S W 4 Ak 3 (el
IR 7.0 KV, W54 7] 400 s) , FH A48 B 1 i fds
WLZE 100,200 HCRASECT I S5t v e B TOML 285 48 A
TEAFFIE
1.5 REZEQKTIE

22 CHR[24 )1 5295 J7 %6, B ASC . PSC Al
HSG 53 A P 2 IR AT G A (st Lo 1
3, I R 6 000 U/g, 50 °C,3 h) . Kif & M i
J5(90 °C, 10 min) , &0y ECE (10 000 r/min ,
20 min) 3R 15 ASC A9 il fif 7= 9 2 it Ik (ASC-P) |
PSC R =40 S B AR (PSC-P) A HSG 14 T figt 7=
Y JF K (HSG-P) .
1.6 BKIEZEBMXT HaCaT 48 #5200

T T25 20 i 35 320/ 45 9% HaCaT 41 il 1 2
70%~80% st , 5 41 IS FH 0.25% F i i 1k mid 41 i
BRG] 96 LA _E (IX10°4 /L) , R4 i %5
BEJG W25 FLIG FR 3L, ] PBS T Uk 2~3 3 41 it
AR DR AR SR B T IEER . A el 8 AT HEHE
HI ) UVB S AMT A (& %1% 285~350 nm , UE{E
310~315 nm) 41 B A9 56 HACEEFE 2§ FLAR 16 cm b
HE I 96 FLAR , #5851 min J5 57 BIAIA 100 pL &
ASTR) B € 2 (0,10,50,100,500, 1 000 wg/ml.)
(1) 3 P A PR AR DMEM, 4331132 UVB
UVB-ASC-P.UVB-PSC-P . UVB-HSG-P4 . };5;
24 hJ5 , FH CCK-8 3500 & e 40 B vk 11>
1.7 HIESH

K 52 55 R F Microsoft Excel 2010 1 Matlab
2016a B AT AR B 50 B , BE LAV 4 (B £ R i 22
(Least Significant Difference , LSD )E-Vii

2 R 55

2.1 KRIEEBRBME
FH % 1 ] H1: HSG A5 R B f2 & F ASC . PSC

R AR 1 2 A B 30 I T AT HE R
e ok, Uk R AR B A 1 = R
JREZE A4 18 B RIR , 246 K 22 U U 1 00 il R oy
TR R A, B TR RR 7 K
PERITE , 22 B 2 1 O e G I B B o, £ 745 i
AR ARG

£1 FRELREESSE

Tab.1 Yield of collagen extracted from

Sipunculus nudus n=3
FE S Sample 4% Yield/%
R PEIRE )R 11 ASC 2.2 +0.3°
P P4 11 PSC 5.0+0.3"
HOK PRI S5 2R 11 HSG 8.8 £0.5°

TE A8 AT ANl 7 B Fon 4L IR 2 M 25 5+ (P<0.05) .
Notes: The means with different letters within same column are
significantly different between groups (P <0.05).

2.2 RERAMSSESH

H1 2 2 A] 1 : ASC . PSC I HSG 35 3 A [t 5k
19 RFAIE Y 2035 R Gly  Pro Fl Hypo 3 A 5 k4
WU BEE Gly & b, 5% e i v 45 A ) e
AR G S TR A AP AR 22 0, ASC R I AR B I
Ji Gly-x-y W9 45 # %¢ A&, 5 1 3 (Rhopilema
esculentum Kishinouye ) %52 4 18 AH 3T 5 117 55 4h W4
PP BUR ST A X AL, 548 (Chondrosia
reniformis ) %52 FPL .

3R TR B Glu Asp  Arg (Gly #8805
1Mij Met, His , Tyr, Phe , Ile & & 3K, Trp . Cys Y&
Ko, X — 45 B 5 AT K B (Nemopilema
IR N S O N
(Tetrodontiformes fasciatus)"™ W i J5L 25 14 22 3 R
L BUARBL 150 I i R 5 2k o) Je it 1 R e 2
e .35 5 o
2.3 REEBXESH

SN IOGTE 2 43 A 5 5 AR 1 e T B
hkZ— @5 (~COOH . —~CONH, fil-C==0) A&
A 5 SNSRI A A 1 ) AR e A AL
£ 230 nm gk H A7 f R Wi o 3 e it 2
YI1E 225 nm AEA7 5 WSO (8T 1a) , T2 2002 1 JIREEE
—C==0 [ n—>m* BRI T 5Tk, W] | w28 )
3FINE R IR IEE AN T RIRIEEA .
ASC 5 PSC 7 260~280 nm b5 55 W% Wi , 1 1 3
PRI 5 v B A — o LB A D A R AR IR, N
Phe, 1fii HSG 7£ 260~280 nm 4b JG W] & W Wi | i3t

nomurai)*
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WIH T G s R & b, 5 R 45 2R (3R g2 55 UR 5 B3 D1 (Patinopecten yessoensis) 5h &
2) i —3. 0T g = (Stichopus  japonicas)™ | fifi ff
3P 7 AR ) 5 A AR IR AT 58 D [ (Doryteuthts singhalensis )™ 55 G Ji 1) £1 AMREAIE S
Ib, EIFAERE L A e B AW e T 0. 3B A ARAL, B ASC . PSC HSG ¥ B A = JIiR IR
IR AR UG 255 AR L ELAMOG IS A ARAE M. S i, I =& o T RIS .

®2 ARAERBIKREZEEHSERAN

Tab.2 Amino acid composition of collagens extracted by different methods

A, VAR I I o A PR R o PRI I o
%%E& M{ﬁ'r i) e *HX‘J{:’T? Q&{ﬁ'r i35 EEI *HX‘JQ@ k{ﬁ'r iN *HX‘JQE
Ami id H ASC/ Relati tent/% PS¢/ Relative content/% HSG/ Relative content/%
mino acu (g/lOOg) elative conten 0 (g/lOOg) elative conlten (4 (g/lOOg) elative conlen (4

KA TR Asp* 3.77 7.92 10.02 13.26 3.52 10.26
FREIR The' 1.70 3.57 3.82 5.06 1.47 429
20 Wi Ser 1.74 3.66 2.93 3.88 1.20 3.50
BRI Glu* 7.82 16.47 15.71 20.79 6.67 19.45
Jifi 2R Pro® 3.54 7.44 0.78 1.03 131 3.82
H& iz Gly 9.14 19.21 3.01 3.98 435 12.68
NE R Ala* 2.97 6.24 6.78 8.97 2.96 8.63
WL Cys - - - - - -
AR Val” 1.36 2.86 1.77 2.34 0.77 2.24
AR Met” 0.22 0.46 0.36 0.48 0 0
SRR e 1.17 2.46 2.73 3.61 0.88 2.57
SRR Leu” 2.16 4.54 9.01 11.93 2.70 7.87
ik S B2 Ty 0.92 1.93 1.55 2.05 0.74 2.16
RN IR Phe™ 0.82 1.72 0.67 0.89 0.23 0.67
2R Lys™ 1.46 3.07 5.85 7.74 1.78 5.19
21 2 ik His" 0.30 0.63 0.68 0.90 0.12 0.35
KRR Arg 4.70 9.88 8.94 11.83 3.87 11.28
FRIR 42 R Hyp® 3.78 7.94 0.94 1.24 1.73 5.04

=N EAT WA TR B 5 70 28 MR TR & i AIX, 07 R Ho b (IR TR R “#7 R SRR 5 " RN 7 B R 5 “ &R
E%ﬁML
Notes: “—"means no cystine value; The contents of threonine and methionine were low, and “0” indicated that the contents were below the
detection limit; “#”,represents flavor amino acid; “*”denotes essential amino acid; “&”stands for sub—amino acid.

L2y — MRk ASC - - MBVL PSC - #oK¥E HSG
1.0
S
So0.8f S
3 E
8 0.6 E
é’ — BRI ASC g
o 04 - - Ek PSC &
LW PN T~ #Hkik HSG &
x 0.2 b
........................................ *
ol e s
-0.2 - - - - e
200 250 300 350 400 4 000 3 500 3 000 2 500 2 000 1 500 1 000 500
Bk Wavelength/nm B Wavelength/nm
(a) Z5MRUIEIER Ultraviolet absorption spectrum (b) £I4MiEE Infrared spectrum

1 ARERREZEBHLED T

Fig.1 Spectral analysis of collagens extracted from S. nudus

Pk e A s WSO U3 5 HH BRAE 3 400~3 440 em ™, R HTE 3 300 em BT BE A4, N G e A
FEEM T N-HMAE IR A 3R 3R it A IR B2 88 i Bt F 2 KR i I N-H 5

http://www.shhydxxb.com



6 1] MRIEAE , 45 AR T IE AR HOT M 2 BB 1 S A 40X HaCaT 40 L A9 52 0 1169

A EEIE BT 4R A R R i 0 Dk B R IR
100 em™ 47 . BREH ASCHELZN-HZ Y
SHEIE . ASC . PSC 1 HSG 1) Bkl B 7 W Yae 1
BIHBLAE 2 930 em ' BHT , 2 C—H 145 3R o0
FRAE ARER CH, AR XS BRI 1 CH, 2 it Ji AR
F = G 25 A AE 6 AT, 10 B 3 fie S 2 1 ) =
PEE R R

Mk i T 5 7 A W IOAEAE 1 658 em™, FH AR 1]
i Z KB 20 C=0 i 4adR sl ™A iX S H B 9%
S5 - MEEAT I HED ASC T R Y Sl 5 A AR %
A AR E L, Wi H7 B PAE 1 550 em At
5 C—N {45 9% 2h A1 N-H 925 il 3% h 2L W 0 A
5, 1455 em BT A W SO 04 T I 6 R T A TR AT
FRI 2R i MR B R 20 Y, HSG Ry ERE T Ak
Jie 11 WA v T ASC H1 PSC, 22 W HSG 43132 1k Al
HIFERED, B TAER SR D, IEE I TR
FE TR kR T 55 I T Ay e [R]E B 5 A
U S R — R e 45 4
2.4 PAHEBTFERESW

K FAETE S RRAE , 4 T B (SEM) |
75 91 HL - 0 B (TEM) AR 7 7 8 5 8% (AFM)
SR AR IBUR R i R A 1 T H . FLBR RN
FL B 2 L R T AR B A A SR A R R Y 2
B REAS B 3 B R R AR 114 IR 100,200
GHEATEE , RG22 5 (| 2) , /T
R 5 H AR A8 52 T R R A= ) B5 2 61 ) 1 1k
B2, ASC R Z AL 28 8] R S5 48, 8RR o
JEE RN R B 4 AR, Ho 4 SAH B g8 58 E — i, 10
] ASC LA 2 35 T e R £ 4k 1 J5 AT 45 44, 45 i
o AR . A R A EE/ER T, PSC Y
SRR A5 # e AR A, AR S A AN 345 [ B
FETE W FOR S5 , 5 ASC IS5 W FETE —E 2291
HSG JCHH . WUIR 4544, ELJEAS 523 1R, 150 B #4
KA PR AE AT e R A (1 R AR T AR R AR I, R
BERCRRPE 2R 5 i A5 R P AR B A 2]
V14 s 80 R i 0 Bz J S AR M A A
2.5 KJEZE BRI HaCaT 48 A B9340

AFFERIIRIT T e S A (O IE % HaCaT
AN AN UVB 7554514 HaCaT 40T A0 520 , LLIIR
PP AT . B W N 50~100 e/
mL 5, X CT X BRZH, ASC-P 1 PSC-P A4 Jin A
HaCaT 2009 40 A3E 1A W] 8 i, B PSC-P 4l
WG 1 (B 3a) o FEHR R VB T (1 000 g/

mL) , ASC-P B I AT 2 J 3% 7475 A7 B g $2 7.
AH LT SCHk 4 38 1 2 fa Rz fe D it At JU R 1 4
43 (25 mg/mL) X} HaCaT il A K AR BEREPE T AT
UM, Jas i JEU R P IR B0 ik ) T
P, 5 CTX IR , HaCaT 4iffi 2 UVB 45515 ,
AR 1 B3 R 59% FoAT , YA 4 s R
TR (B 3b) o AN [F) o o v 32 ) 3 i S A
FIKIIA UVB #4751 HaCaT 4118, #34L 55 & 24 h
J&i , ASTRIHE BE 1 PSC-P Y REAE — EFRJE HE 5 UVB
P59 HaCaT 4075 J1 . FEFT S 100~500 e/
ml 05 [ P, ASC-P 1 PSC-P A ] 2. 3 (P<005, 1K1 3b) .

3 ihe

3.1 RESEBARISHREEHSE

PO b BRI 1 R = G2, 1 5 i 1
O35 F B A LR Bl K A, (X SR IR 2H Y
M/, HERIE , Lys Al Hyl 7275 T R 431 A S
JERC P18 A2 e v 2 g Ak R v e e D 1 Ok 2
Ak, Lys & f 55 T ASC I HSG , ] i 477 b Jie J5E Jik
V] B e A2 T G, S B PSC I 2 BL 1R 5 e B AT
T ASCHIHSG., WA, il REA R4 R ik IR 42 ) 1)
FE R R TR 1A 3 R A X A AE
255, W PSC By & R 6. % 1 5 T ASC Fl HSG .
PSC 11 05 75 2 FE B AR X 5 148 ASC I HSG /7, H:
BB R TR A R R A .

Hyp F Pro, B 2 FE R , F T M A& Joe 24 19 77
FERRAR T Z2 IREE 0 [ i B, 30 T = W805E , A
R T o T AR PR FE PR R R B 45
SEAE TR A EEAE A . B, Wi ASC R
1 EE PSC AT HSG 51 i A AR 1, 390 % T e Ji 2
FIAE Tk 5 B A R . T Gly 5t
o BRE PR T G, KT D ) 4 G i A DG BEE
Ub, e 2R R W] IR E A R A R
%545 Hyp 1 Pro & &, ASC B A T 58 ¢ fiy) = 12 i
F% . His & AP RER BT R PEAL, Bk His J2&
AR , 235 RN R 0 s s s, #E 3
o g S 34 LA AR A B B, T A Sy e D it )
SRR T BE 25 Tl .

50 RS A HES AN [A], T s B e
B TR R R A AR A AL G R (Gly-X-
Y)n 544, 3K — 25 H 5 AR ST HTFL B D1 4
SRRV T ME Sl i 1) I DR 1 AR R R 4 A
AL o 3 o 22 55 AT RE A R T [ 40 ol A 7 ) —
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sesbtg At 2 WAHENDR AIBTRAHSURI ARWATE  IRE 0 28 B B, DT BT R i
i H B L BSOS R A S IR RE . RE AR

100 ym  SEMHV=T.0 kv Det=SE 100 um  SEMHV=T.0 kv Det=SE
——  WD=13.0 mm MAG=100 X ——  WD=13.0 mm MAG=200 X

(a) BB HERIEEE ASC

100 ym  SEMHV=T.0 kv Det=SE 100 ym  SEMHV=7.0 kv Det=SE
—— WD=13.0 mn MAG=100 X ——  WD=13.0 mn MAG=200 X

SEMHV=T7.0 kV Det=SE

100 um  SEMHV=7.0 kV Det=SE 100 pm
— ——  WD=13.0 mn MAG=200 X

WD=13.0 mm MAG=100 X

(o) Bk ¥EHEDIE HSG
B2 FAEREHREERAFBER

Fig.2 Scanning electron microscope images of collagens extracted from S. nudus
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1.4

1.2}

YA TS 71
Relative cell viability
I I =
(o) (o0 o

e
Iy

0.2

[ CT &8 CT-ASC-P CT-PSC-P ] CT-HSG-P

T e

1 000

JREMRE Mass concentration/ (ug/mL)
(a) 1E¥HaCaT4lffl Normal HaCaT cells

1.0

I vvB  EE8 UVB-ASC-P UVB-PSC-P = UVB-HSG-P
2
0.8

e
o

S0 IR XS 77

Relative cell viability

e
Iy

I
o

T M e

b
b a
b

50

000

0 500

JREWE Mass concentration/(ng/mL)
(b) UVB#iffiHaCaT4Hfil UVB-irradiated HaCaT cells
[ — Jo e v S A B TP b AT AN R 1 8 e R 4L 0] AT 3 P 25 57 (P<0. 05) A AT M TR) )38 om 41 1) J0 2 #1257 (P>0. 05)

The means with different letters within same mass concentration gradient are significantly different between the groups at the 0. 05 probability

level, and the means with the same letters within the same column are not significant differences (P>0. 05).

3 REZBEESY HaCaT HAiE S 89300
Fig. 3 Effects of collagen hydrolysates on the cell viability of HaCaT cells

PR VAR IR A VAR50 2.29% , gk 0 ) 2
P18 5.0% , K5 IR 2R 145 500 8.8% , #4
K 1A A5 3 85 v ELSOAS S5 A1 R B 3 b fie Ji 2R
FIET T BB R (1 H = R e 45 1 52 5% iR
VA b T Rl 3 AN RO T T A S S 1 R R I R R
IR 1) = I e 45 4 LB 45 R B , ASC il
PSC AR PR B T 2T 4 XUR 28548, {H R 75 2 B fie Jit
B G A AT AR 34 5] AL RN AT g 5 i 4

AR E K EA G, BREE A LB AR AL
RE Y 285 5 A 45 49 R AiF A6 B AL 28 iy 1 2 A
HEE L, — BT, R AR R 2y ik
HLA 5] KN ) 2% 25 48, DR 25 9 43 AR 3
A1 gE T, ASC R REAE N —Fh &l I 254
LSRNV N
3.2 KEE BRI HaCaT 48R #9520

AW FR A5 R, T A% B AU B K ASC-P Al
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1E SN

¥k

32 %
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Different methods of extracting collagen from Sipunculus nudus and its
effect of enzymatic hydrolysate on HaCaT cells

LIN Haishengl‘z, FENG Changl, WANG Wen', YUAN Jianjun3, CHEN Hongbin3, YANG Wei*, ZENG
Yusi', ZHENG Mengqi', FAN Mingshan', YANG Haiming', DENG Qi'?

(1. College of Food Science and Technology , Guangdong Ocean University , Zhanjiang 524088 , Guangdong , China ;
2. Collaborative Innovation Center of Seafood Deep Processing, Dalian Polytechnic University, Dalian 116034, Liaoning,

China; 3. Key Laboratory of Inshore Resources Biotechnology, Quanzhou Normal University, Quanzhou 362000, Fujian,
China; 4. Hainan Xiangtai Fishery CO. ,LTD. , Chengmai 571924, Hainan, China)

Abstract: The collagen was extracted by acid, enzymolysis and hot water methods respectively from the body
wall of Sipunculus nudus, and their physicochemical properties were analyzed. The three collagen extracts
were compared respectively by amino acid composition, UV spectroscopy, Fourier infrared spectroscopy and
SEM scanning electron microscopy. The effects of the three collagen zynolytes on the growth viability of
HaCaT cells were investigated. The results show that the extraction rate of collagen by hot water method is
higher than the other two methods, and all three collagens contain the collagen characteristic amino acids
Gly, Pro and Hyp. The UV and IR spectrograms show that all three collagens have obvious absorption peaks
near 222 nm, and there are absorption peaks of amide A and amide B and characteristic peaks of amide I ,
II and I , suggesting that all three collagens belong to type I collagen with a three-stranded helical
structure. And the results of scanning electron microscopy show that the three-stranded helical structure of
collagen extracted by acid method is more complete and maintains the original structure of collagen fibers
better than that of enzymatic method and hot water method. The collagen peptides extracts have the ability to
significantly increase the viability of normal and UVB-damaged HaCaT cells in the range of 50-100 pg/mlL,
indicating that the enzymatic products of collagen of Sipunculus nudus have good potential applications in skin
photoaging repair.

Key words: Sipunculus nudus; collagen; HaCaT cells; physicochemical properties; zynolyte; extraction

method

http://www.shhydxxb.com



