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TES
137 AR EFaRMEEST RHZERARER
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Bie Ui T 2 4 H1 22 30 °C, Bl J5 LA 10 °C /min FH i %
Tn#E| 270 C .
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m(SC) = 1:2) B Pt B ATE 1 17 20 mL i 77 4K
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K o FF B8 AN 4 o €0 2 BR B PR AR . K f 3
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Fig.2 Effect of zein and SC mass ratio on encapsulation efficiency
of Zein/SC nanoparticles
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Fig.3 Effect of zein and SC mass ratio on particle size, potential and polymer dispersity index(PDI) of zein/SC nanoparticles
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JIT ] 4% 1) Zein/SC 44 K i 7 1) AL 3 R E0 8y, (HIE
B % B A 88 58 7] /E N Zein/Car NPs 3% 1 F i Hi fa
JE 7, BE BT 1 9 K R 1 AE B 7K 7 3R B R A TE K
%ﬁ*ﬁ[lllo
23 MESHREBM.ZHHAK
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SC/Car NPs [ 57 12 73 A 2 FL iR, I B 4 A il 28 1)
e #0 L A R B, 2 4 B R L (PDD(E B AR /N T 0.4, 1%
PR R WILE R — & IR A9 KR 1 R
AL, KRR /NE T . B SCF & I n gy
KORL (1)KL A% 7E 38 W7 ek 2D, 24 Zein/SC 1 it & LE N
4:1, 2:1, 1:1 A1 122 1F, T8 B8 B 90 oK R 5 1 1 25 i 4%
73 5 K Z14F 200 nm, 140 nm, 100 nm A1 70 nm. T
Zein 1 SC 73 T [0 45 5 T il &L B2, B 45 SC & & 1
Ly ey A R A I S e o 5 i
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J 2 Bl X 9 oK KL T HL A IR 5 e R A2 AR A6 A A A
[ 3, Bl 35 90K kL1 SC & | 13 I, 9 Kok 1
B RS AR RSB R /DN o 24 m(Zein)/m(SC) = 4:1 I}, K
T B AR B /N N —32.7 mV ;24 m(Zein)/m(SC)= 1:2
i, R 1 AL B B KN —29.4 mV . Bl & Zein/SC/
Car NPs R0 A% (1) 93 /)y, 032 T 1) FR Ao 25 B35 389 1, H
L 2 THI PR 45 B A A0 9k 2D, 32 BIORL AT /N B 9 KR
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24 EEME

TE S B B FH o, [ A4 1 48 2K R R T il A7 A
. DRk, S R T R AE SRR R ) —
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RS, b 2 (0 AR VR AR VT OB B s TV I T SC
(1 55 & 90K KL T #8 8 B 1 S, #RRRAE K P 4
BRI L T 3 — 10 0 8O . L4, Zein/SC NPs 43
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Fig.4 Redispersibility of zein/SC NPs, Zein/SC/Car NPs and Zein/
Car NPs
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Fig.5 (a~d)Size, (e)potential and (f)PDI of zein/SC/Car nanoparticles with different mass ratios of zein and

SC after storage for 0 d and 15 d
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Fig.6 FE-SEM images of carvacrol-loaded nanoparticles
(a~c): m(Zein):m(SC)=1:2; (d~f): m (Zein):m(SC)=4:1
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Fig.8 DPPH scavenging rate of zein/SC/Car nanoparticles with
different mass concentrations (60 . g/mL, 80 p g/mL, 100
w g/mL, 120 . g/mL, 140 p. g¢/mL)
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Fig.9 Antibacterial effect of zein/SC/Car nanoparticles with different mass concentrations(0) mg/mL, 2 mg/mL, 6 mg/mL, 10 mg/mL)
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Properties of Carvacrol-Loaded Nanoparticles Prepared by pH-Driven Method

Huaming Zheng, Jiangli Wang, Yuhang Tian, Mingyu Zhou, Feng You, Ziqing Cai

(School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China)

ABSTRACT: In order to safely and effectively prolong the shelf life of food, zein and sodium caseinate were

utilized to prepare composite nanoparticles loaded with carvacrol by pH- driven method. The zein/sodium

caseinate composite nanoparticles have a good encapsulation efficiency (77.96% ~ 82.19% ) for carvacrol.

Fourier transform infrared spectroscopy (FT-IR) and differential scanning calorimetry (DSC) analysis show that

carvacrol was loaded successfully. Scanning electron microscopy (SEM) results show that the composite

nanoparticles are spherical with a particle size range of 50 ~ 200 nm, and have the strong antioxidation activity

and antibacterial activity. When the composite nanoparticles were used in food packaging, they could effectively

inhibit food spoilage and prolong the shelf life of food, showing potential application prospects in food industry.

Keywords: zein; carvacrol; nanoparticles; sodium caseinate; pH-driven



