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Effects of enzymolysis and glycosylation on the

characteristics of porcine skin collagen
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Abstract: [ Objective] This study aimed to improve the processing
characteristics of collagen. [ Methods] Using pig skin collagen and
enzymatic hydrolysis pig skin collagen (H-PC) as a control, the

antioxidant, emulsification. and other functional properties of the
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complex after enzymatic hydrolysis and glycosylation ( HG-PC)
were analyzed. The structure of HG-PC was studied by UV-VIS
spectrum, fluorescence spectrum, and Fourier infrared spectrum.
[Results] The results showed that compared with PC and H-PC,
the DPPH free radical water retention,

scavenging rate,

emulsification, emulsification stability, foaming stability, and
foaming stability of HG-PC were significantly increased (P <<
0.05).

turbidity of HG-PC were significantly decreased (P<0.05). The

While the oil retention., surface hydrophobicity, and
UV absorption intensity of HG-PC was increased, and the
fluorescence intensity was decreased, the protein secondary
structure of which was destroyed. [ Conclusion] The synergistic
modification of enzymatic hydrolysis and glycosylation can
significantly change the properties of PC, and the synergistic
modification effect is better than single modification.

glycosylation; cooperative modification;
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V,— % & 5 min J5 B WK EF, mL,

(4) FMHAKME S BCH[13].

(5) M & A9 PCLH-PC fil HG-PC 5 Tris-
HCl 2% i (pH 7. O R A ECHI K 2.5 mg/mL ME R, T
f 3 BCE R WL (10 000 r/min, 1 min) » 3850 5 f# )
TE 500 nm AbW MG B
1.3.4  SEkgfetkm e

(1) AN WETE S BT - B 5 me/mL B9 09 W, 75
B 10 nm/s 3 3R T 48 40 0T 0 43 0% % B 3 3 47 43 4
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Pes%g 10 nm,
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H-PC #l HG-PC ¥ W » R FH 0K 806 R B 30 1 W 1 °F-
BB AR #EAT I A
1.3.5 BUEAHT H Origin 8.5 YEEl, SPSS 26.0 43 Hr %k
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e E R (P <{0.05), B IR F [ 48 & 4 T Ve i & 1k
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RS 4k PC 45 A 7K 58 1 385 5 % IR0 5 35 K 3% [
B A H-PC 5K ¥ — L35 . HG-PC iy $r il
PE# PC 5 H-PC ¥4 BT AR (P <<0.05) , X 2l THH
F5 9P 5 2 BT /K T 5 %5 AH T, 2% TET B K 3k > S 3L
5k & L&, i & 1w, HG-PC Y 2 T i 7K

BE2738 | 2024 £ 7 A | RS

1001

DPPHE Hh 6 35 5 %

DPPH radical scavenging activity/%

FREAN R FR 2 5 83 (P<<0.05)
A1 &x X PCiEk DPPH A w3k 58 7 o9 % vk

Effects of different treatments on DPPH free

Figure 1
radical scavenging ability of PC

%1 PC.HPCH HGPC HIThBe R’

Table 1 Functional properties of PC, H-PC and HG-PC

. Rkt / R4/ WK .

FE i pLL9E:3

(geg™H (g+g P T/ %

PC 1.52£0.03¢ 3.52+0.38* 86.2240.01* 0.38+0.03*
H-PC 1.98£0.05> 2.88+0.42" 78.78+0.01" 0.3540.05"
HG-PC  2.23£0.04* 2.21+0.45¢ 67.3640.02° 0.31+0.03¢

T FHFREARR R 225 B3 (P<<0.05),

PE#E PC AR T 7.44% (P <<0.05), % H-PC BE1R T
11.42 % (P <C0.05) » J& PRl J& i A SROHE 4 7] e o 25 7 ok 55
gy F BE, B TR OT MR R R IR WK B, BE AR T B K
s HG-PCLH-PC BB M T PC 345 T T [
(P<C0.05) , J& A ] B /& PC B fift J5 I8 WL T /INAR X 43 F 3
W Z K, 2 K5 KO8 B Sl 5 B0 g B R R, E
REATG T ok 5 0 ik A3t AR v, R A A SR S T
JUR B SR K P PR T (VA B — 2B T R b R R

H 3 2 Al 40, HG-PC W ZL Ak ME A FL Ak Fo e AR 2 T
PC 7548w T 44.93 % F1 23.30 % (P <C0.05) , # %8 T H-
PC 43545 T 26.09% Al 14.10% (P<C0.05), 3% Al A&
FEL hy it ffe 3 PC 1Y 3% 7K 35 P 28 58 HE O L &85 4 0l 1 B 7 1
W, DB b B E A R EAE A T ARE
L TB DR 3 N5 I 2 B 7E 00T ) ] LA BEL s T e 2, LA
IR B I AR E MDY . H-PC,HG-PC 472 3 P4 F 3 K
Fa Mk PC 97 T e 3 (P <<0.05) . HG-PC 2 i #: Fi
WLFE E MR PC AT 542 55 T 28.69 % F1 36.45% (P<C0.05) ,
& H-PC i BI4R 1 T 20.69% 1 20.58% (P <C0.05) , J& [
JR R V0 P A A R AR AL T AR AR 5 2 BUE b
i M R RO PE 3388 K T PC B ¥ A7 135 U2 3 1k 4 B = 3
o AN HRBEI NS B AL BRI BT H-PC B3
43 1] B PP T T g — 20 38 5[] i 3 O 2 1 T i
JEFIRE 13, AT B3 HG-PC B kRS 2 M
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%2 PC.H-PC# HG-PC HIThae R
Table 2 Functional properties of PC, H-PC and HG-PC

%

G FLftE  FLARREE & RMRE

PC 33.334£0.19° 50.0340.29° 24.67+0.36° 28.57+£0.14¢
H-PC  52.1740.23" 69.23+0.76" 32.6740.41" 44.44+40.35"
HG-PC  78.2640.14* 83.3340.43* 53.36+0.52* 65.02+0.31°

o [RFFRERE FRoR 25 573 B 3% (P<<0.05).,
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Figure 2 Analysis of ultraviolet absorption spectrum
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KT 6 56 6 TR WA B8 3 346 Jn v,
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Figure 3 Analysis of fluorescence absorption spectrum
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W W 57 % A T B8, PCL H-PCL HG-PC 1 B iz 1
WA 4> AT 1 651.01,1 654.86,1 658.72 cm ™!, WL AR
HETF PCH H-PC.HG-PCHEZETOWK., Bk 1 H#H 2
C=0 fh#Rsh ML R, &2l T H-PC iy N—H 5%
B E AR EL Y R T C =0 B4 45 IR 3, 5 B0 i i
%, WK C—0 fl N—H WA IR IR 31 & H-PC 1)
HESHERRET A T M i — W T R R
SN A7 FE

F % 3 AT %0, HG-PC () 94509 & A= W] A8 Ak, o
BT & i WE N BT BT L £ 5 4 1) SRk 1 1R
A, BT PCH H-PC MMi & . 8- & & & 2 5 1 fin
T 2.96%,2.83% (P <C0.05), a- M2 i & & 2 5 k2> T
0.57%,0.11 % (P <C0.05) , B-%& ff1 & w43 Bl > T 4.16 %,
3.09% (P <C0.05), LM & ih & it o 3w > 17 0.73%,
0.11%(P<C0.05), X5 Pirestani 2522 75 4 Ak i 3¢ 7
SYEVE R BT A5 R — B, S5 R R, otk b B IR
T HYEFE PC ZREEM N 5y F 1 ), fff PC Ay — 26 37 4k 1 i
I RE AR & A s
2.3.4  RLARSYAT HE 5 ATAL AT PC, H-PC Rz 5y
AR KL /N T [ AR R . R TT 8 S PC 285 i AR I
J&i - BT A I ff PC Y = % 92 E 45 #4 R HF L JE BAH X
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x3 HEXNMHNEPCEE T __REMEMEE'
Table 3 Collagen amide 1 band secondary structure

relative content before and after co-modification

%

FE it o B E B-He S T

PC 17.0940.45¢  25.9240.87° 42.38+0.37* 16.26+0.48"
H-PC  16.63£0.07" 26.0540.11" 41.3140.09" 15.660.57"

HG-PC 16.52£0.43¢ 28.88£0.16* 38.2240.34° 15.48+0.26¢

T S BN [ 7R 28 5 1 35 (P <C0.05) .
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Figure 5

A3 F 0 i SE /NG IR, TR B U AL HE TR AR BN . X5
R FE AR 4B PC MEfR G R AR AR AL B — 3. AR
T H-PC, HG-PC RLAz 43 A1 [l KL BE KAy J7 [l 4 % , Jit R 7]
BE M5 AT H-PC 7R W 7= 28 T — 52 19 1T 5 1
R AL UKL A%
2.4 XS

PC.H-PC.HG-PC Wy RERr M 5 2 A B 1Y 4544
AR C, &k 4 7 F, PC.H-PC.HG-PC W 3.1k
WM R EES BT RIEHX, 5 -5 M B Ak,
A R4k 0.92,0.84 5 —0.98,—0.94, PC,H-PC,
HG-PC WEEHKES TSR MHEX, 5 p-HMARIE
K A R EA I —0.93F10.99 , Ud B AE & b g-7

R4 PCHUMMBEIRSESEMTLENBERXE

Table 4  Correlation between functional properties and
structural changes of collagen before and
after modification

. et RmEE A
LD LAk _— Kt & pEs

FLALE 1.00

FLIRENE  0.98 1.00

FMEBAKYE —1.00  —0.98 1.00

R 0.92 0.84  —0.93 1.00

B-He —0.98  —0.94 0.99  —0.98 1.00
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WS008 B2 68 D 26 1 T A O O DR AR AN A
T 5 Ak B [ B J5 16 52 6 9 1 T RE AR R 5 R 0 AT T
SE . WK W AR W IR T R ot TR A TR
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S T B S B AR A4 P B (P <C0.05) , Rl i
I (P<C0.05) , % 1t B /K M A 38 F 4% 12 I IR 26 (L g A e
F I JEL 2R 1 20 I B AIE T 7.44% ,11.42% (P <C0.05) , 3t JiF
ETRGEH, KD NMHEEADRSERNE S
W<TfEJE MR E <R RIEREE. T HEIMEA
b T R I R R A A G M T AR Ak B ML A R R DR
SN R NS R A G e
B WHEAT T R 56 LA DR AR BT L 5 R R W WA —
BESEAL PRIl e M 5 09 B G W AH BT 0 B RS LB 1 T i
J5 W B SR, % T B 5 A W AR B XA T RS n 5 R
P B 2R 25 R T IR L R O B A U IR R R A
b R4y W 0 A B - T B AR N A L W R i (P <
0.05) , 1Ml -8 5% . TCHL 4 1 A B-5% £l AR X 5 2 s /b (P <<
0.05) ; FORLAR 43 A 5 1 K il R 34 Ud W i A — b 3 Ak T
DAAT RS0 M Y I R B R T Re AR k. WAL E TR T
fife— BRI R AR T — M R R G
B RE R BE T .
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