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Effects of Digestive Enzymes on Rheological Properties and
Microstructure of k-Carrageenan/Casein Composite Systems
in vitro Simulated Digestion Environment

SHANG Xuke'?, ZHU Siliang"?, ZHENG Baodong', GUO Juanjuan'*"

(1.College of Food Science, Fujian Agriculture and Forestry University, Fuzhou 350000, China;
2.College of Oceanology and Food Sciences, Quanzhou Normal University, Quanzhou 362000, China)

Abstract: The combination of carrageenan and casein had a certain protective effect on the intestinal barrier. In order to
study whether the digestive enzymes of the x-carrageenan and casein in vitro digestion simulation were the main factors
affecting the conformational transformation of polysaccharides or polysaccharide-protein composite systems, x-carrageenan
was used as the research object and the casein in cow's milk was selected as the target food matrix in this paper to explore
the effect of digestive enzymes on the binding stability of x-carrageenan/casein composite systems in vitro simulated
digestion. The results showed that gastrointestinal digestive enzymes had little effect on the binding of x-carrageenan to
casein, but could significantly increase the exposure of sulfate groups in the system, which was not conducive to the confi-
guration of x-carrageenan. The casein in the system was decomposed into low molecular weight proteins or peptides, which
increased the characteristic length of the composite system, weakened the interaction, decreased the viscoelasticity, and
decreased the stability of the double helix structure. This study provides a theoretical basis for the safe application of x-

carrageenan.
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Fig.1 Effect of digestive enzymes in the simulated

gastrointestinal phase on the zeta-potential and free
sulfate group content of x-CC complexes
T A: zeta-HU(7; B: BRUBRFEA R85 it AR/ NEFREFRORE
A /PR A A AT S 48 A2 1, P<0.05.

LAk, ARSI R ] T A E- W ek 3250 2
T k-CC BARBTRBRIE A R EE i - R LK
FA G A8 e FL S s B8 A AR EAE R - ROLETEFL
i) il R A A ASUE SEBRAE ) S B, T A 19 ik AT A
re- BRI AR AESE AT, S0 - R R IA R 6%
PN, BT FERR PR AT ) 35 B - RS E BT Y



36 - 8 TR

2024 4 2 A

M EAREEZE L, & 1B J& «-CC E 51K R AEW
AR K SR T RO B Sk A 2 g . MUEL 1B rha]
LIFE L, S BRI, ~-CC E-A5 W Rk
PR 1 ik A 2 0 T 35 1 i (P<0.01), Horpr, JBRAR
FA Tt 7K A Je s 1 25 1A 3 0 o A 3 8 O i i = (P<
0.01) . FE7E 8 B /KM%, I8 B o i 5+
HEIER BB KBS, - R P75 6 B L () X AH B E
VRS, ELAR R 3k A 5 25 i i BN (P<0.01), TMARAR
FEH R - R P MIRFIESRE AL, SEmn 2 c-R P 5
MIFEAR, X ULBH R R A EAR T - RPLA T
ST A,
2.2 GHWEER «-CC EEYHFHEEFRIFZ D

&l 2 J& x-CC & AR RAEAAL H 17 18 285 1 W
TS T LS GIEE . AT 3423.51 cm™! [FIERY
TER WS O-H AP 4a ¥ 3l 5 | A 09 S SRR TR 1414240,
TE 1234.78. 929.67. 846.36 cm™' [T B Wz Wi 43 531)
NEREZEE R (O=S=0) | a-D-3,6- N B FLB AN 4-
D-4-Fi g B2 4P, NEl 2 FhaT LIE
H, x-CC B A1 2 BUFRF ISR B p A8 fb 2 B e A A

A
S
M
=~ .
\3304.39 ' A,
\ S~ ' o ‘Jl“'
¥ \
3298.64 .
4000 3500 3000 2500 2000 1500 1000 500
AL (cm™)

B (%)

JER TR B /K ff S, AR 2R R AE IG5 B B 25 058 . o
TF3398.64 cm' (Y O-H LUK FE I RIEERE 1 /7 . BEi%
T e P ol W S 35, e H A 1a) S E e Bt
R I /K A e R . R 2 T LB #, A
T 1235.67 cm™' Ak B4 R P 2 AT ip 4 R 20 B Sl 1Y
SR, U - RS 4 it R S 1A 5% 5 L 20 JHR AR I g /K
S SR IR I B, 35 TRAT T RE M TR IR L A 2 R
LIR30 R B KA E DR B E 55 R
NG T ER B IKEBE, VS T RS S - R Z 18]
BOAH A A, OS2 =R 7 18 B4 it i Sk A 5 5 i
Wahn, 5 AEEAE L, .-CC B2 SRS E A
IKSRG LTSNS LT3 A As Ak, BiEH B 2R P
X} P A 1A ) K A A5 o
23 HIEERT «-CC EAMIRMMEEIIHIFZNT
TEAZE T, SEM # FH THRSTAHL B B M 1k
R TR A K R E F XT -CC B & OS5
RIS . & 3 oR T x-CC B -G 1R R A8 H & PR
Jie 2 F Bt /K A T I B BROML S A 1 A8 A . FRATT S HE
pH3.0 Fll pH7.0 251 FF5E T «-CC B G5 R RTEE

I -4 .-
_____ (123554 _~-. -7}
1232.29 TN
1235.90 h
123567~
. SR L 846.19
- ¢ 929.73
1400 1300 1200 1100 1000 900 800
B (em™)

K2 BOUE bl ALK R AT -CC ZaYmIZnsMisEl
Fig.2 FT-IR spectra of k-CC complexes before and after the hydrolysis of digestive enzymes in the simulated gastrointestinal phase
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