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Fig.1 Effect of mass concentration of polyaspartic

acid on turbidity of hydrogel solution
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Fig.2 Effect of mass concentration of polyaspartic acid

on particle size and potential of hydrogel solution

100

o+ NN

60 |

(ERLIES

Encapsulation efficiency/%

40 F

Loading capacity/%

20 -

RN

PLT.

£-PL-KAE-PASP  &-PL-

JU L

Treatment group
T AN [ P B R AR [ 8 R A 45 2 =2 0] 22 53 . 35 (P<0.05)
3 e-EBEER/RERLERKERTBESH,
LWEB 2THBENEIEENaRSMZN
Fig.3 Effect of e—polylysine/polyaspartic acid hydrogels
on the encapsulation efficiency and loading capacity

of polyphenols, kaepferol and tannic acid



B236 H2M

TR S B e- T MR R/ R R AR B T BI04 ) & Btk Ak o AT 43

1% 4 (e~PL-TA-PTN-KAE—-PASP) 41 fi¥ £ 1 % 5
T3 A [ e— 3 081 S 1R — 18 T 22 T — TR R A &R (e—
PL-PTN-PASP) fll e—Z#i 22— 51 T R - R R &R
i (e~PL-TA-PASP) ] ()4 35 5 AH L1 1 35 B fIK (P<
0.05), 5 e-BME M- 11 =W -RRLAMR (e-
PL-KAE-PASP) £ 31 % 41 LY TG 1 3% 1 25 5% (P>
0.05), X PR A L 2% i A 3 22 HL AT Bk 1
M BT R A2 /K VS M 2 1, B o KRR B i iE A3 e~
PL-PASP %W DA T {62 2L 58 38 i [i] Bsf o A
BRI 4 A T B R B T X — R
&-PL-KAE-PASP #l1 £&—PL-PTN—-PASP [ fd %} &
2 FEAIK (P<0.05) , 57 R 1 i A fiE 6% 35 Jn 458 i
XF 1L 2% W A B 22 W AL R S ki, IXnT g
JE T TR AN SUAE T T OB AR B RN
TR FRARAG T IR, e T AL R
2.4 RESHEAALNSH

TE A AL B 2 B 2 1 9 & —PL-PASP ()% #8 J2
824.61 nm (&l 4) L E IR A B L B Z )5, &
JREREAR 43 /N E 411.03 nm F1 628.43 nm, %}
HTF IR 2 JE R AR N E] 2 160.33 nm, 1 3 FhiE
G W W ORI B PR, (AE R EEER
(P>0.05), X ATRESEP N L2y AR B 2 1 5 e
PL-PASP 2 [A] )8 K A BLAE FHARLAR Jg /NS By
R KLy, A Z R et it A %) e-PL-
PASP %W (R A2 m 3 fh 2 MR A2 5 T
B AKAE FH R T 22 7KV FRLAR W S in . Pl b ml 80,
BACTR A A BE T ISR B K 22 M 1 A 1 Ak
R
25 MBEMSH

ZER AR RE R R, IR
JEE S B %) 4 A T A 5 2 43 22 R A AR E
Pl G e e Y SR Gl B N A
TR RE R, AH (HER R, W B S i, %
A Z R 2 ATk, B 1 DB 2
NG AR 1R AT RUE DR 2
1) e— R 2 IR/ R K4 2R (e-PL-PASP)E Ry =5
FIZ, B A 1A #V MR B (T, 8 137.16
CIMEH(AH) N 63.67 Jlg, 575 UM L, o d
T2 T, 8m, AH B3 30 (P<0.05), f 31
o 22 T AL 23 T 2 J5 K BER B T, B, AH G
B EMEZE S (P>0.05), M3 MIEGZMZ)E T,

60 -

HBE HHME R Am
s-PL-PASP 628.43"
45 |- £-PL-TA-PASP 411.03°
&PL-KAE-PASP 736.48"
&-PL-PTN-PASP 216033
&-PL-TA-PTN-KAE-PASP 824.61°
g
=
=
B £ s0p
17
® 2
= i cPL-PASP
—

== @ == cPL-TA-PASP
15 L + A+ cPLRAEPASP
—y —cPLPIN-PASP

= @ «cPLTA-RAEPIN-PASP

1
10000

KAz
Particle size/nm
e o [l —F1) LR 5 BEAS [ 4 7R 2 57 .35 (P<0.05) .
4 HHAEZEHE c-RHEB/RREIHB KRR
ARKESAE
Fig.4 Particle size distribution of encapsulation
of different polyphenols in e-polylysine—polyaspartic

acid hydrogel solution

00

a0
o =
Bz
, O
ﬁ: =
-
=
E )
-10 | VAL T T TeTLPINPASP
LN
L -+ &-PL-KAE-PASP
. &7 —-—c.PL-TA-PASP
. —-+= &-PLTA-PTN-KAE-PASP
14 . s — : ;
=5 100 150 200 250
i
Temperature/C

B5 HHAERSEHEN -RUSB/BRLZER
KRR & 8 DSC B
Fig.5 DSC of encapsulation of different polyphenols
in e—polylysine—polyphenol-polyaspartic

acid hydrogel solution

REAR , AH S, W o W] e i 25 5 X Ui B 3 A
Z P s JF HRAE R SRS, A0 TR
IR TR F BORSE PR, T L s AR
Py AR K LT 08 1 e— SR TR/ R AR TR
Z I B A EAE S SO WA R RS T 22 B
2 ADBRVEIRFETE 205~215 CZ 0], AL 2 5
T, TV, AH B3 35 B R 45 K I s 2410 fig
IR, GUREW] e-RBATR/R KA BRI



O &

44

[
[215)

A,

27 2023 45 2 )

i

x1

AHARSZEHE - RUSHR/BRLIHRKEROATHEENEE

Table 1 Thermal denaturation temperature and enthalpy of encapsulation of different polyphenols
in g—polylysine— polyaspartic acid hydrogel
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Fig.7 Scanning electron microscope (SEM) of encapsulation of different polyphenols

in g—polylysine—polyphenol—polyaspartic acid solution
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Abstract e—Polylysine/polyaspartic hydrogel loaded with different polyphenols was prepared by ion gelation method, and
structure characterization and performance analysis of complex hydrogel was investigated. The embedding ratio of e-polyly-
sine/polyaspartic ammonia hydrogel for tannic acid, kaempferol, brown algae polyphenols and three mixed polyphenols
were all above 80%. The hydrogel loaded with tannic acid has the largest particle size (2 160.33 nm), the thermal denat-
uration temperature and enthalpy value of composite hydrogels without polyphenols was 137.16 °C and 63.67 J/g, respec-
tively, the thermal denaturation temperature and enthalpy values of the composite hydrogels loaded with tannic acid in-
creased to 138.45 °C and 86.53 J/g, respectively, while the thermal denaturing temperature of the hydrogels loaded with
kaempferol and brown algae polyphenol decreased to 134.54 C and 135.32 °C, respectively, and the enthalpy decreased
to 53.75 J/g and 59.88 J/g, respectively. Indicating that the compound hydrogel was more suitable for embedding water—
soluble tannic acid, and the embedding efficiency of the composite gel to kahanol and other hydrophobic polyphenols was
enhanced by the addition of tannic acid. Therefore, polyphenols were coated in &—polylysine/polyaspartic acid hydrogel
with an amorphous structure, and the embedding effect of the these polyphenols was as follow: tannin > tannin / three
mixed polyphenols of acid > brown algae polyphenols > kaempferol.

Keywords polyphenol; e-polylysine; polyaspartic acid; hydrogel; performance analysis



