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1.1 FBEBMEN
FUHEALN ST YR EA W 18%~20% , 72 1

PRI T B R A, P A AR DD RE Y BIR R FR AL

MR, AL 4G B-FLERE H o-FL1G & A A ML H
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il 5 th i B-FLEREE B AR I LR 9 oK B A
WAEMN 0-3 ZRWHIENIRR 5+, I BoRih R
Ui ARG e M, B I T R PR AR OB Y i
S, FLIEEE W F 2 SRR /3 B H (Whey

protein isolate, WPL)FZLIE ¥ 45 & 1 (Whey pro-
tein concentrate, WPC), 0] LAFERCEER) . FLAkL
R KR A ELI i 8 A i BT Iz
T

F1 ABFEAHERX
Table 1 Types of whey proteins™
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Table 2 The advantages and limitations of different nano—delivery systems
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LPSC-WPI gk 3l ik 513 B-AE MR EE™
Mechanism diagram of LPSC-WPI nano—emulsion

encapsulation of B—carotene!™!
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Table 3 Nano—emulsions used to encapsulate bioactive components

A& R 2 K Uik 20 %, #.#2/nm Hr ik K ik
b AR . P Al = B/ B WPI . 192~237 LFE S BEOLRELICT 4 AN [45]
KA HAFESBEO RAIL ROAFRG . £, RELARGILR—ABAS E
FEG 205~237
E S &3 Al P4k H o = By 186 +3.9 BEACTHREIS], BREZ X EOEY [46]
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#
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ML E, W, 50 W, 1 RES B 4% Sr kI M 5,0
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FeE e AR AT Sk, 0 R D REE A A 1 T & R
I .

EAT-ZHMEZ 5T UHFE s
FZFEFL, B R R SR FL AL AR R i 2
Jo (AN LY 2K ) BT LA SE 8 78 i % Al 5t
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W ETRRCE N, 20 R v KR 1 2 B A B
2 )2 I ofe 418 v A% T S T et DA T 42 o LV A AR
PEPI, Liang S50 86 7 £ 2K B2 0 2L AT 181 19 2L
- EACFLIR , SR 3 v T WL AE R P 2
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2 WPI-ERMEZEARHERMIENNEER
Fig.2 Mechanism diagram of WPI-chitosan multi—

emulsionencapsulation of lycopene™
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Fig.3 Schematic diagram of emulsion—gel structures
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60 C F#ifF 35 d J , FLIBERE T B-#H 35 N ZE IR
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Mg 2R, fEJ I B R T g MR,
S I8 RO N i 1 R 1 B A DI RE DA 5
LAY AT Btk . oAb 3T W/O/W Y 1) 7L B
JEERE FRUE Mk 2 AR Y B AR R E
Khan %5100 W/O/W Lk 58 H T L-HU 3R 1 /e Fn
a—"EH BB %, 725 CHEfE 15d )5
EATHIOR B R 76% A2 € A5 248 =, AT e 1Y i
PRS2 EL AT I 6% 445 ) 1) L VR0 S BELAS T R B
A B ) 2 fih 3 20 B9 A W T M R G, X R ELTY
EHFRE R W/O/W 7L E i T LAAS 20 T 5%
KM L-BUIR 1M 2 F1 2R BE M oA B 1 0 24 3 A
PR SR, 5 8 11 0T 1Y) FL IR IR ML M R 4R 22
IF H 5 2 R85 Ak (40 pH {H L85 7 95 B AR )
B N R o o Y A Rl ) 2 DS s
DUKs ELAT 8 e ME AN S B M 0 Z s B 5 TR G

g

T kR
) —— 3
WPI WPI- Py %
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B4 WPI-REREZLREREE AT MENINEERD

Fig.4 Mechanism diagram of WPI-cinnamaldehyde

emulsion gels encapsulation of B-carotene®
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W .
2.5 4k Bk

20 K URE PR 5 B 2 TR AT 7 £ 20 1
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FCHE N, DA 8 A A B I A K v A R e
PRI B 0T 40 K R R AL 25 B A B AR s
(A= R 28k AT R b 25 ) | ) st s A 0 el )
PR (A B A I sz i 2 T 5 4 1) I BRE RE ) o
PRI K A i P R AR, Lin S5700%
FH pH A8 P13 ] 28 K 0 55 B T B 4 250 38 90% 1
FLIE AR B0, I HLEA iz 38 0 1) 32 25 10
P BB TR G R A A T B

B AR OB RS E M ) 2 B B
T pH HEASE N KRN, Hid5 24
PAA B8/ B R A, B e ) R A e
£, Zhong S5 £ 1 A E W R W FLIE H A -iE
A S5 R 4 K R, R Y R AR R e v A

O O pH 2, 80C
——

i LR
k AMHERE O\ R LR

B5 BEARAE-TRENEZEIHINERS
Fig.5 Mechanism diagram of whey protein fibril—chitosan

emulsion gels encapsulation of curcumin®
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B 6 WPI-E&HEHRBAKFAHEEZARHINERE
Fig.6 Mechanism diagram of WPI- short linear glucan

nanoparticles encapsulation of curcumin

FIFH B M RERE ), B 22 8 R I B SR TR R
o6 FAERE N FAIRERY, Li SR A WPT-J6 26 v
RPN K BURL 1 3 22 BRI ROZE B Wi et
MEHZNIUECAE S, KGR A W AEN
pH {4 1F T (2~4 F1 8~10) &5 (60~70 °C) Fil 5
F5 (<400 mmol/L) T AR 457 A0 XT £ 58 | i e 1Y)
ZWMEILFRAMMENE, BB EHE T HEER

R4 BB A& WIE MY STEY 2R R B

Table 4 Nanoparticles used to encapsulate bioactive substances

oAt W&k BREMm 5o HK HEE/% o 4 KE LK

LEHE»BEE  pHERE 410.0 0.2 97.0 REHB-PF P FEHBEN [72]
RS Y
RELEESG KR E 54.1~59.6 04 £ % 82.9~920 REHKELFHMLMLFRET  [73]
o kWA W B E e Fe A T Bt
RoslkEa SLI-KA <500.0 <0.6 98.0 REWE Q0 WHRALFTR  [74]
oK B SRRk Fa 2k My T A
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Research Progress in the Whey Protein Nanocarriers Deliver Bioactive Components

Chen Shan”
(College of Light Industry and Food Engineering, Guangxi University, Nanning 530004)

Hu Wenmei, Li Huixue, Sun Yapeng, Liu Xiaoying, Zhang Runfeng,

Abstract Bioactive components are of great interest to researchers because of their excellent efficacy in health regulation
and disease prevention. However, their bioavailability is low and easily affected by environmental conditions, limiting
their application scope. The nano—delivery system has become one of the effective ways to embed bioactive components
and improve their bioavailability. The nano—delivery system based on whey protein stands out among many nano—delivery
systems because of its excellent functional characteristics, the advantages of loading bioactive components and achieving
controlled release to improve their bioavailability and stability. This paper reviewed the composition and functional proper-
ties of whey protein, summarized the types of whey protein-based nano—delivery systems, including nano—emulsion, mul-
ti—emulsion, emulsion gels, self—assembly, and nanoparticles, and summarized the application status of these methods for
delivering bioactive components. At the same time, the application status of relevant delivery systems was summarized,
and the existing problems and future research directions in this research field were summarized, which provided a refer-
ence for subsequent research to improve the stability and loading rate of whey protein carriers and expand their applica-
tion fields.

Keywords whey protein; bioactive components; delivery systems; application



