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Abstract: Researchers have been focusing on the potential of using plant polyphenols for promoting human health and have identified that
the problems of poor stability, poor solubility, and low bioavailability of polyphenols in practical applications need to be urgently solved. The
nanoemulsion delivery system has a small droplet size and good stability, thus is an excellent polyphenol delivery system with promising
applications. Nanoemulsion-encapsulated polyphenols show improved stability, in vivo bioavailability, bioaccessibility, and antioxidant and
antitumor activities, making it more suitable for application in the food industry. This paper reviews the current research on the classification and
role of polyphenols, novel technologies for the preparation of polyphenol nanoemulsions, and the mechanism of nanoemulsion encapsulation
and its effects on various properties of polyphenols. Based on the current problems posed when using polyphenol nanoemulsions, emulsion
optimization scheme is proposed. Overall, the application status and potential use of polyphenol nanoemulsions in the food industry were
explored. The findings of this study provide insights into future application directions of polyphenol nanoemulsions.
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Table 2 Emulsification methods and particle sizes of several polyphenol nano emulsions

RR:E 2 # &7 ik FUALA] BfEmm  BEEY%  AF LK
1R AEF UL E Tween-80. Tween-60 (BhFULILA]: K EIPHEAE)  45.74+0.98 82.96 [37]
N AR T L5k Tween-80. Span-80 <150 - [38]
EE 5 .
BEBFIE Tween-80. Span-80 156.7+0.8 99.5+1.0 [39]
R E bk Pluronic P107. cremoophor EL 110.37+2.16 - [40]
i ik BEALIEAR FUA & & K Agd 136.6 74.67- [41]
BRI ik Tween-80. J7 AR5 170.87+4.70 71.11 [42]
£85F AR Rk Tween-80 169 - [43]
7 JAkiE Ryg 3L & B -70. Tween-80 141.6£15.4 90.56+0.47 [44]
B Futkix Tween-20. solutol HS 10.57 - [45]
BEYFIE A 2%&a 152.80£1.73  84.242.14 [46]
i SR -5EH Rk SRRE L H 461.9+2.4 - [47]
BEH R IE RKpESD 219.7£2.1  98.12+0.07 [48]

2.5 8RE 9K ILRAR Mtk At e

251 ATHEREZ NI

YR FLIBAE B BRI IE R G A A T R
R, RGBT, R B A e E M )
e WEGT, FUHIFIRE, 7387 J7sE,
JRITIE IR AATRIEZK ST B 51 S50 2 R AR
K, IXFEM [ EATHEROE ] A A A R I RE . 4B
wn, AR T RS S =, AT DA (A A
AR A RANE B R . TECREE A R BT EGE S
Mz, ZEFESS, AReABonp RS, @
ORI AV I E A =L TR e R S ERTT) = ) YN
T AT o S 0 LA 5 S R ) R IHVRRE, kL
TN B FR A 7 5 G R R R A P A (AL AR
H, R BA SR e Y. LSRR 2
HARGER % 7 AR ERMmPIKIL, DO s
WPL AT & SRS, I RH S TR 7R
PEELER L (Chitosan Hydrochloride, CH), #KHERHBHES
TG J15E R CH W RTESOUZ T . &
CH JELCAtse e R I—RT, (EHZE B3k
TN Z2 3G I 5 115 FEA R BHLLE R SR . G
AT TR AL A 23 8] I ) 2 A R Ak
FETER T, BIMAZHE S AT 52 5 WPT 49K ALK
(iR Ra e R,
2,52 Aphl R XA HAIEIE

TEGUK AL &I R, mT DU 0 2K 2L
AT ENIRIE = LR e M. AR, 72
ST NEEAZERT O/W BIGKFLIR A R AN & )
5, BEEMmEGEERIEm, RARLHIL RSN
B, R B AE AR Ao ARG A FEE PR 58 — M ] BLYAR

FLB I EABE, T ZE R AR TR mE T
FWERZR, AT LB IR E B AR T 1 )
AL, EIMARE —MRIAE R ERA S ER
T MM IR e R e K R B s 14 SR R D),
2.53  #FA B ARG

[i] £ =14 LT R A S ] 4ok R LA A e
PEEARAT M. 38 Db R FH A 4k 77 oA
S5 Je AT T S8 Z B K LA R T 5
A& ST 55 T 5 R P T v 2 I 0 K L 48 2 9 12 e
e BARURTIRE AR R —R R BRI Rl L [F)
R B SR ARE VLGS AR TR, HlHr
B KT SRR N TR TR A
T REAMAEE R B PRI TSR TR . &
AR TR R R R B R IR TURE . o s
R MRS R R, ARG R
M. HEIEH AR IALBALL, TR EILN
PSR R AR . At T 4 T R T bR
ZIKGTHRr, T ZIRIMEEH PRI, 05§
ORI R U (FFHESAIETIERHERM R EEE
IKMEL S K ERD IS R TUETER R DA
1L AT DARGHRHR AR FLIRAE JG 22047 is i Ehie .

3 HRILEHI SEME R ESR RAER
Hl

31 M EBMART M RE

LHR. ORI Z W A S faett
ZBUKIEPENG, AELASI TR bt A rhe Ak
WA E iz A T AR Z A v, T HaR

357



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.9

INTRIATRE. Li S M4 T R R £ R0k
LG AER ORI P AR E M R A H AL 1A
KOS G S HA AL B P 223 SR P AR . Kumar 4507
FEFHIRBEEA Tween-80 AFLAL I #5480 3 227
RIZEK LB, A H R LAY R, RS AME
MEAEEE T, ORFLI DAL . 0 A2 B
IR

32 X EEAEME RN KE

AT B SR 1B e B T R )
WAV, EFN 2 2 B AR B .
HTZ MY pH {5 T S8R, EHE
G R, (A /D ERRZERINT BIiE, i
AT SR KR FIRAEGE T | 2 8 50
pH {EEEfk, fEARBAEIR 21T B WmiE PRI, ek
P T RYR IR AT Rt . Pool SN N T kA
NSRS, MR B AR ] Bt s N R
Ui OB AR AR AR i e BV BE R e B oA, i B A
RN AR 5%, THEGPRI IR %
AT KM AT 53%. Huang 2505745 7 3o
RE SR A EIRE W/O/W BIGKFLIE, FIF ARG
RIINAF AL R 5 T R IRAE 22 AH SR A=A mT St
TN 65% 60%, F51 35 T B LIRS i S
ADRERT, WA ARSI ACE AL S R IE A
TN Rt tBAL, AART RAVERT R p AR AR
Bz, TR A FE AN B4 2 520w 22 Tyl oK
FLAEI] St 2By o1 a5 5 AN R RE DT R A R
TRA A A5 R BRI,

33 WEBmAEMAIRERNKE

i 2 UG 2 W R ] SR IR R )
b, ERAEYRIH R FRE R, efUR 158 20
ZBYRETN B Il e AT RGN IR . 2R3
X PR ABURR ELA 2 e B P A RS R R PR ORI T
VR, A SRR IRA RDhReEtE. AR
I PR R <) <500 nm (IR F4HAR AN, TS
DL 4 9 7 BEA AN B WU SR S i A s A 5 1
SR, Frh K FLIRCE A R B M s s R i A
PRI EECT . R LI INRAR SR AL T R EEFR IR S /)N
RIMKI1, AT SHMAAEMEAER, EAEYEEZENE
BRI . T HEAHN 2 B SN
KFLR AR FH BE I JE R Caco-2 HZ4H R
R, Tran 25 T Caco-2 BAI LA 60 min [
s iz, RN RIKFLR RS EL N
Mt s 2R IR 2 . (EREE WETTROHERE, AT

358

PROMERL R T RN B s i, A
YA RS 45 T P2 . Zeng 251Ut A K BRLFLBE
TR BEL T RS TR R FE MK L EL I 08 B 3R AR I 22 1)
S, TR R SR E IR, B
E LR S ITIPGURE DIV Nkt i ey by iRl ba A i
AR BRI EMA ARG LSRR HATVFZ T
ESE T AUKFL A 2 By BRI LR, 9
KFLET 2 N T3 s 25 i AR L

34 MEBIANERYKE

Z AT RIAE KA 22 PP A AN 5 4 T PR il
T bR H P PR T, T KA R
Ty v {5 22 iy Al R FE P MBIV, T S A R A% 2 T 1
Uk, WRARRI, B AR A R R
KF.J5H DPPH H H3ETERRAE 71 M BB 18 SR e 140
AT REFENRTE, AZEPTEEYLKILINY DPPH #i3R &
i& 83.93%, BARMLHE (A B R 1T 13%%Y,
HACKAL BN 2 By TR TS A R4 AR R
MR, JLAEYOKRILLERY A A M R A
FRAM)LFER, ERIXFEGR R R ] G2k AL
FLBHIT T LA R SNSRI R A AR, 358
TILRRREM, BULERRRIAERT T ILER
MBS, RIS ZEZE 1R R ),

3.5 3t & B b e v M

Z AR FLIBA LT R AL 2 T R R v 14 i
Z5R, VTREHH TYUKRILIMHIR IS NS BT 2
/K VW . Chen 558 K H, 20 pmol/L LL L
EGCG w]#1Jiiil] H1299 il 4 fa ¥4 %E, 1 EGCG 4K
FUNFE 5 pmol/L B F] E 354005k H1299 ZHMIFRI%E /7, %
H1299 4HARH) 1Cso K T AR I EGCG, EHEAR
A3 EGCG M EGCG 9K ALA S s eg v 14
AR EA S A T . ETETERR. R 2R
TEYE. T EGCG PR FLIHIHIR IS N LA 7 TR
3l EGCG, PIREMHET AMPK {5582 (10 -
EGCG YK FLABON e 40 PRI 3R PR 75
WP FIRT . K 3 B4 T —LeglpRALIEE 2B
PERE B R

4 SEPORILBERmPRINA

4.1 Ok B A

SEGIBARLE, ORISR/ B T15 R E
HOGS @I RE s, 6T LU= g B, (AR L
BRNHH B BT, SR mgRILRTE



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.9

= 28] d AN D e £ ot S 2 6 A R RIS Tk Ak A
FERTRTREME . (HPRFLI LR 5 Tl AR A 7= ok
B, BRPEIRAME TS, ZMgPRILHE T3
T P R vy 325 BH B ] FH TR 72, Aquanova /A R A

IR BARSEME T — PRI AP T5 5, ATRVEP SR
MEER (R, -9 MR R Uk
H. Aquanova 2~ "] FERRIETT S50 1 BRI DIREL &
PIRRRAE TR NGRS BE oA

R 3 GIRFLEHN ST RERIRE YR

Table 3 Improvement effect of nano emulsion on polyphenol performance
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