FARF=IFIE 5FF % Nat Prod Res Dev 2020,32 :1438-1447

EREAEBEANKREEENHARER
MR, R, ETRC L ET

Jeath R 2GR 2y e e, Jb st 100029

B B TOKEHAEA (zein) B—FORIRT IOKIETL, A RAFAAPIARENE | A AR R R R R 7 40
PN AR USRI IZ N TR PR 2G4 . BE T R OR WA A AN [ PR e VA R, R A TR Y
D7 IR AR A E ORI HR 1 S8 AR R UANORORE o SRTAT, R B 2 1 S 0 oK G2 S AR BB A 3 R 1k
A2 R S5 07 T A VE BTSSR AN TRARL, DXL ] PAY o0 28 0 LA T T PR RIF S, 7 e Al L 38 1] 30 ] Bl fekf HE B A5
TREPE, a0 pH IR R PTG RS o AR SO BRI 3 A LS PR, R 5 1 A0 R AN ] 14 11 45 7 0%
SO, KB 8 U 9 Kz 2 AR ) AL 2 e P25 5 T A T 20, O ORI £ 1 0 gk — 2D T e A
SIS IR IPE I o

SRSRIR] : TR 1 5 ) 46 7 1 s A Kz AR s etk
HESZES:R944.9 ERFRIREE A
DOI:10. 16333/5. 1001-6880. 2020. 8. 021

X E 45 :1001-6880(2020)8-1438-10

Research progress of zein as nano-carrier
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Abstract:Zein, a natural plant macromolecule derived from corn endosperm, with good biocompatibility and self-assembly
characteristics has been widely used as safe food-grade raw materials in food and medicine fields. Based on the solubility char-
acteristics of zein in different solvents,zein can be self-assembled to form nanoparticles through different methods. Zein nano-
particles are often used as a carrier for hydrophobic bioactive substances or as a stabilizers for Pickering emulsions. However,
the performance of zein as a nano-carrier material in terms of encapsulation efficiency, stability ,and drug release is still unsat-
isfying. Therefore , scholars have carried out modification studies on zein in order to overcome the above shortcomings while
giving them new features, such as pH responsiveness, liver protection activity and so on. In this paper,we reviewed the compo-
sition and properties of zein,the different preparation methods of zein nanoparticles,and the physical and chemical modifica-
tion of zein as a nanocarrier material. In a word , this paper provides theoretical foundation and experimental guidance for the
further development of zein into nanocarrier.
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5 HLOO 3 41 M, 1M AS 473 % IE % 4l il , Wang 25"
AT BRI FORBE A & 3L YE) Zn0/Cd (OH) Cl
DRGSR, SLEER, KR & pkkE IR
SR S AR A T R B i 8 720 3 T MBS XST Je 200 L ) v
BAMIRE ST o BALB/ ¢ /MR B 42 A PRI 97 R WL 52 3
TS RO N S I R AR R T AAOR A M R
FE SRR AN I b7 5 B, 0k B TR A 7 X
B M EE . Hu' ™ 45 T T 2k 1 E Al
REVEG K A FERE, 1 50 4 TR BE Y 8 1/ Fe, 0,
REMEGUK R T I FEZ KRR R R 2 DY
2 AR E A B R RBIEEE 2 i



Vol. 32

VTR JE A - FORBE AR R o Aok S it e o 1443

FETE, IR Fe, O, MY AHIRSSEH . XHZAAKE & 1K
HATHIER O RER B T, T AL [ A 4
Wi AR AR L AT Bt , 150 A 5 V0 T 1 Tl 07
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AN RS2 A 38 3 4% 2 e ity A Ak
IR, TR B 1 A TS A ik . S5 SRR T,
WA M X T K i 1 45 AR PR B 52 e /0N T
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HEFT T BERR A AB M , 25 SR 38 B F ORI 2 11 i i
AR VA PR (0 S 1 F 1% S R B ik ) AH HAVE FE , B TR 1L
Je B K B v AR 4 B RS G MEAS # ik 3% . Hao
2LV R P = BB TR AT K U I R AT T R
feA& M , N BT AL Jo T K B 2R A S A A )
(BB P R EAC 2, S5 R, Bk )5 oK
PS5 FEC 11 %o BT A4 T 2 A f it Rk 81, 52% , T A9 4N
KBDRIAZAE 174 ~278 nm 22 [8], HLA Wb i o e 1
FITERHMRMERE , I8 98 T W A 5 1T 22 [] i) 285 e
A8y, T TR TR . BLAh, B AL/5 1 &
KBS HA pH ma M pH i [ 47 4 U5 PR F 3%
TR 1 AR R 2 5 Ak, DA T R 1 2% 14 T S 3
T AR AR
3.2.3  FmeEich

PR AL RN TR B B 11 b rh Pk 2 R
( RA T A GG ) /K A Ry S5 K M B R ( R4
SRR ) , I kst ISR oKk M [m] s el 2 11 o
(28 F JETT 4R e 3R LRI S e 3 . Ll Ak
AT LU A v P W RSB, Hong ™ 43
IS 1D S Sl Ly 0 i o N LA e S B N i
Feletk o flsfk itk i, DI AR SE SRR AT A5 R
PR A AR AR 2 SRR SR R R A
HTE 20% ~25% Z[8), WA FE 5 ~5.5 h Z[A],
TEEAE 80 ~ 85 °C 2 [H] i ABAS B R HE U HERCR, , LRt
TR PSS B 1 AE 7K T A B e o 14 3% 5 T B
FHA TR P 0 A7 A A 0 A, ROk IS oK i 2R
AR K TP A B 3k 34. 9% , HL IR I 2544 58 in L T
JZ iR 2 h,pH 10. 0, L 30 °C, fifg i & 2. 0% ;
R PRI I AT ) 3O, el I EOK B AR A
IKEEMRIE R 13.9% o F e O] L i 75 AH E T A2
PRI N 7 B O T 5 4 | SO A T I
SEAEH . Dong' ™ SR FIAL 2 M 0 TR BEvs 3 (A HEAT
T AL, i T O R R A 4G
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FZAEAL S DI RE PR BT 5 i 5 T 09 0 2, I X8 i Pk v )
AISEMAEAT TRIFSE o LA+ e Ll R 0 i Ay i
RIS T AS R PR T (KT 70% 2B % F oK
PR AR PR e o 45 R I, AR P 550 1) 7K
VE SR 0T 0P T A K B B 1 e K b Y A A
FLL70% & BEAE Ry A o el Pk i A B . R B R[]
PP A 6T BT ST B K B B 1 A 25 AT 25
S PESS A b, R B 2R (B BRI 5
W, HA B TIORIAR ; 1A 5 AR P A 0T BRoIR 2544 Bl o
87 N 179530 o5 WAL S Tk YA v s rd N 7 N i Sl g ]|
KF DR RB S I3 K BV B SR K, Holk
PERCRAE T ot SERR TR A , 117 31X 7] 6 -5 Bk 1)
T K EEEA R 1 HA R A - 1R HEMK E BE 1A K.
3.2.4  HWAACHEMKE

FABIAE AT E & AR L E R M AR,
PR R FORBE T 8 A A el R T R A a5
FRELRBAE AE AL B VR FH R R F Ak, T £
KT R A 1 3 A T 498 5 L T v 1 AS 7 1 A i
HrEE IR E Y o Yin 21 R P G 2 R AE 5 e T 4%
PR R FOR B B iE AT b 75 30 58 HY R OK
WM. SCEUFI, B FOREE E H H A pH
Wi M, REAEAE pH 6. 8 (MR £5 5% whom v Pk R
FETICR B BT 245 1) 5 2 ) 52 36 1k — 20 UE B R R ik
FORBEH R OB TR MR 2, W2 T ae
VIR Za ) , DR G R FR 6 6 DR s 3 1 vl A R
Y pH i R AR R R R i 3R 45
3.2.5 BHEEEY

W SRk M B R A SR IR 2 ORI R
AR R B R Y, TR K R B AR,
BRI SR KRG I, AR S — BB i 9ok iz
AR EA BN B AYPE T, Song 1 AL T
— A ik B L R B AR LR £ R (mPEG) 42
B F KB 8 1 (mPEG-g-o- EK IR R M) o %
REWATEK T F 4 ATE B FE 9K AL, KA 90
nm , LI RS AV B 0. 02 mg/mL, X 41 i 7 1
%, A R . A EBIRIZGYAE 37 CF
PRINE AT B Z G 4R . Song' ' R E 2-( —
H 235 ) LTI R £ 16 ( PDMAEMA ) il K B %
B THEA RN, A 3] T 2 pH i R M 5 R
HIRY) (PDMA-g-a-zein) . LR GYEA BTN
AR ARCRE AN R AT 09 I3 A 1 L I BB 4R FF I B R B B
SEEF R E P, A mPEG-g-o- T oK BRI 11 B A
IR A AR

4 BEERE

TORBEA A H T HARIR A W) B~ 1R BN
AR 25 ik kL, T BUREZS Y, P 24
YK e ENE, BA T A AR . FHAr, &
ORI A AN AL ) il 6 D7 3k S A Sk . pH
A% 1% FUALI R 28 Kk U5 0k 5 B AT 15 4%
LS o HA SO RE N e 2 0007 i, AT #R
PRI, T RO AL (R 2 B L WA
Bl . pH fi % vk i K B AR AN 5 24 FH A HL
VA (ELSEN T I ] BAS o LA ¥ IR 2 A vk ] o A
el VL RN UKL , (H 5 2T 2 R ok e w LA HILI
F o T RIS 25 125 R A B 0 A 9 K DR, O AT
FTF KPR 98 KR ] £, FL 28] 24K A A%
B o SE P Al ARG A TR HAY E Al A 5 7
%o

B 1 TRV R A 25 W B B A R, A
ACERMR PR ENE2E 2R KRR 2E R
TREETEZEFIE, O T G 2R AL, 7 20 oK
[Latess S bR e 21 P E NI LD & e iR =gl
Or AW BITIE R ATk . BTk R RNl g
AR FOK B S AP R OK 2 A 1, A
111 e ARAH S IR A 7 vk JE 2 A 2 SORERe
FORPEA 8 Se e D e Al sl i I B 4 5
LB IR G Y. W F KB IR & B AT e g
Wi, ANAAT R et HOK I 1 22 el A AR P 22
SR N N DS Pu B v e 5 N Ul { SELE S
REE AR AR, A0 pH WA R4 B [ R A e
Py, n] LE FEAT pH mi R A RS T
KB HE A AR K G s 28k, (R A 2545 %
ZRYAENEE pH (BT PR B2 W) 5 108 A 1
BHG FORBEA 8 B ALK A, W RS AR 45
W5 L BAL RR YT, 7R LA Lk ATHR 5 O 44
007 s AN, e FH IR E A 5 ORI 1 4Rl
KA, A 25 W) iz R 3 RE X AS R 3t E fi h
Wi R, S BURFIR B 26 25 F B o A=A ik ad s
KB R AL (2 BE AT, AT 3R AT T — LE RSk
AR, AOBEREAL 5 HAT P T 1, R Al R 2
WS BAT pH i RS RS oM Je K B i iR
FIEOPE BT AL 2 AR T, H AT G A
Tt — 2B R AMETE s A, Wl Hd A2 S 45 £k
WA AR 4 L BCAA, R s R BE Ty . R
I 2 RO T 9 T LR R TR B I AR 1 AY D) fig
Jot, K O TR, BE 2 U B AT IR . 2
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