5 45 % 4 18 4] i Tl B Vol. 45 No. 18
2024 4 9 H Science and Technology of Food Industry Sep. 2024

F R, AR, Bo s, R I8 OH R A AL HOR T I HE R R AT S (9], 8 Tl B4, 2024, 45(18): 394-403. doi:
10.13386/j.issn1002-0306.2023100250
WANG Erlei, HUANG lJiaying, DUAN Haizhang, et al. Progress on the Stabilization Technology of Anthocyanins and the Application
Prospects[J]. Science and Technology of Food Industry, 2024, 45(18):394—403. (in Chinese with English abstract). doi:
10.13386/j.issn1002-0306.2023100250

- BRLRIA -

HEHRSIBARPIITE R XN HETR

FoE EEE RIEE, AR
(LERXFERMFE TRFR, EHRATHREIRERESARLE, THKA 130062;
DEMRKFARMEFEAMLFE R, THKA 130021)

W Eed, WEFEBREHUA, REZNIENLY, BASHENEN, WAL, WE. A CRE kR
AF. 2l FTREFREME, A ITACHIAZT HEMIRE, AR TREFH SR AL ARG KE,
AR—FREEEFORTHN, FRECTFHOREARS, ALZZABTAFREETF SHEENHK, wBtl
o, BERAL, i, HeE ., MRER. ARBERAK, ARILR, KERFER, METRELLEFEARS
ARl FER . MEEIETH L R FE S ANTBRT 8 ARA AT R, B ARG RARET K EHF

SRR A E R
LR &, v B I &R, A M, MR, IS TR
FE4r35:TS255.1 XERFRIRAD: A XEHS:1002-0306(2024)18-0394-10

DOI: 10.13386/j.issn11002-0306.2023100250

Progress on the Stabilization Technology of Anthocyanins and the
Application Prospects

WANG Erlei', HUANG Jiaying', DUAN Haizhang', XU Caina®"

(1.Jilin Provincial Key Laboratory of Nutrition and Functional Food, College of Food Science and Engineering, Jilin
University, Changchun 130062, China;
2.Department of Biochemistry, College of Basic Medical Sciences, Jilin University, Changchun 130021, China)

Abstract: Anthocyanins, also known as anthocyanin glycosides, can not only be used as natural pigments, but also have
various biological activities, such as antioxidant, anticancer, and cardiovascular disease prevention. However, due to the
poor stability of anthocyanins, they are prone to degradation and inactivation during product processing and storage, which
limits the further application and efficacy of anthocyanins. In order to improve the stability of anthocyanins and expand the
application potential of anthocyanins in different fields, this paper mainly introduces a variety of stabilized technologies of
anthocyanins in recent years, such as acylation, esterification, pyranization, co-pigmentation, microencapsulation, nano-
liposome, nano-emulsion and hydrogel technologies. In addition, the application status and prospects of steady-state
anthocyanins as food additives, colorants, freshness indicators, dye sensitizers and so on in many fields are summarized, in
order to provide reference for the large-scale development of anthocyanin products in the later stage.
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Fig.1 Structure of anthocyanins and modification reaction process

AN SIE A R B RS, B0 2L A& BRI AL U oA
23 Filr, ASRFE A H WLIAE TR 6 Ff, BTS2
ORI AR AR BES AR AT
ERMRZZL AR, ALOHIT S AIER DO
AGEETAECH . BIHECY I, AR RE %
Bl 700 AFHAETT R IONTAYY, 22 DB st Skt e
AT, R LIFE e OB e, R
HAEZ A HAA G Z T, B TAE
Dy 320wt T <BJE ET RIAE R E Y B2 A T A A
A AT, BLAh, B IRHE2E | A B Wl
X3 2RV, iR T AE @R b . BR2540
B gRE— 2R . anfaiE O RS E TR, Tk
SHAE T AEED iy o 24 AT MV WL o i A5 i DR )
M)t

AR T I LAF [ N AT SETE 1 A Tk
1E. BEFEAL . mEmEfl . B CEOR | U | 9K
FAFIAR | GEKRFLIREA | KBRS Y B~
MR, LA T RS e R AL T A5
PR RS, U RARIE AL S WA
J7 1AV MEs & RIS K
1 BEHRSHERR

TE AR T, B RHIATRE, Wil G
BOBAIE AR RE AL T, PTGt nl gt —2>
ST IR S AN i S R o N O A N B

BT B, B 1 PR ER (& 1A) Fil K ate
R (K 1D) B S AR B E R N o el T 5%
HAGE-3-O- AP (I8 1B) A KIHE BT K -3-0-15 44
B (D 1G), T4 7E W IEFE RS BEVE T Zoadd FR 3
AT A~ 245 €6, 32 -3-O- i A Hl - (18] 1C) FspZE (a2 -
3-O-HiZ P (B 1H) . A28 aFE O Pl 4k sE7E C-
3. C-5, C-7 iy b R AVEH ALIE B — B Fn =
H, nE 1E S il RaHE R R -3-O- 2 A1 AUKE
Fro BT BA YRR LA e e e iy, dn
EHEPE 10 F L BRI bE A . Bl
5 H e/ IN TR (AN 2008 . PRERSS) 2hilk., B4
ST IR R A6 T R AT A, InPE S | 1A TR
AN R AT

JAE A SR A RSRAFAE I SEA L | Nk AU AE (4
F EEAHSA AL (o B A o s r AR M A A E R,
A TR D2 2, B & mAIK, sresalifh
PR A BB, st N TAEME AR T B . &
R AR ) £ Fs e PR AR A R, s AR
T NS M s U . St s e o iR
EVE, OAA AT F a2 RO e RS
TEEEAR VTGS, Y25 M 1k, fe RS e R 328
AWESEAL . BRILAL . nbmfh . B | i e
HE L GRKARITAR . GIKRFLAL . KBRS MR AR



- 396 - £ Tl B4

20244 9 A

1.1 ErEfL

AT LAV SR A6 T ML S5 05 B iR alls
JUT AR IEDEA FIRA S, PESE AR (oA T = Y
e e, MEIRLrERDE e ats bt 5 A PLIR
WESEAL S TE A ML ST, (AR S L AU
Fryzs a4 al « = BHIR” 454, T RELAS 2K 18 25 A%
iy, BRI R A ER, it s T HARE
PEPL, H AT, AT I i 32 2 A R
B PEIEAL . AR 4 A M Ak =Pl 7 30, A AN
[m], FIrAS eI = FEF G A% . A5 7 A AE
BRES,

AL 2R I A A& 1 =5 3 A AT LA B AR ke 52
B, A A e — e T BIMEAR T, A BT s ek
R BN, AR SRR AT Tk
AL M AC AL AT I il AR, BT FH A7) A S AR
TR, AR S LIE, 7E 50 °C £ RV 5 h, 4555k
BH, S5oRMEILE AT AH b, St S fb AL BRI (Y
e, EE M A B S, R AR
A T SN AR PEVERS 22, FhanE @t 2
FLALA T RES SWAL N, FUAREE S T AR TE, (H%
& T A B e sa Ak, ilan, Wang 26070 g T NE TR
PUEEXT e L f b W 2 e ot DB T b S AT T 52
My, SR 4-F LS RN e A A TR, 38t SRR
IEZEPR . T PUBERR —FRARIT IR 5 WAL (T O, T
BT = AR 53 5 h 6.43% . 7.56% Fil 8.38%,
HAgWimmlaE e, mhib b o I Ts R, 7675
PRI, 33X =R RCAE T HE B S DRI HRE
Ko P R I RE ) O 1 Y e R &, {0 E DPPH
F Fh LG BREE 1y IS AR (o

Bt (e IS AS B AR AT DA PR AT X AE (a4
FEFRFEIEA TIEIEA N, HEAG S A F AT B =
Wb | BRARSCR S LA, BRI EAL S T2 A 3 b
AHEC R FHRTSCE NS H o S PR3 fh s FH 210 ) JifEE
AR s B, ) an Liu 25 ¥ SR AR W5 B novozyme
435 fE Aok o TR RN e 1 3 ek IR A S N A
B W AR T R AN ZUBE 1Y 6-OH FIBAT
1EBER 5-OH L, B i Ak (i R B SR Y
PrEALIE I G E M. IENESED DL T i il
novozyme 435 AL, SRS R FH R 5 5 4224
R -3-O- M F BT N A AF T R 4235 3 -3-0-(6- 5 H
B L) -F BT, LRk 90.92%. LR g0
LUIEWTE novozyme 435 SfAL5], LA 2R AR ANmnmf:
P A ISR, X W AR (O DA T T R ks, &
IR . S R T W AR O T K MR A LA
Tttt

FEP A L5 TR A S ik Al A A Al v o A
REE R TR 115 7R, DNl e R A e T 1 —
R, X SRETRAH Eb, RS2 SRS, 2 b
e R AR, HAR MR, SRt il
oY WA IR AL AH e, BE 22 2005w H AN,  Simon

S R P AR 2] S M RS SR ORI A I b AR 424 2R -3
O- M FNAT 25 (2 -3-O-F BN, Lead 1553, 15
H rp e B B SRR Th R AR E (00T 5 AR AL AE (o1 L A5
S 6.2: 1, R IR T 3 LDy 4.9: 1, BEEAE
ABEE PRGN RS & T e B B e geoe M o

B DA B me Ak Ty B4, i A SR 2R TR ik
Xof AR ) B R BE AT s, AR B S e i i &
A DL i 22 SOk GE R B, R AE A R
= T AR RsoE M, mimEs b7k Wi LB
ML TR SRS IR T B AR s X I S AT R e M
FrAEANRIRREE e, SRR LA AT )
T RKIIATE BRIV SEAMENT, A4 BB IEE R AL (O 1Y
YEM .
1.2 FEREML

ORI 2 A Ab T E 1 B SR
L C HAEERRIL I, fR I S AS SR R AT 1E (0
ARG, HORAE R AL 5 41 B3 LA,
BB A T R AR SR B R IR S R T

BAL b 5 WE AL A S AL, (H S MR

T R R R S s K A S, T ELRR R b
SRR RS . AN, FORTRAET B T T R
PR A s e O 2 e 0 1Y T 2288, TS lRfb
S 46.7%, BRIV AL A DGR M M iAEfkERR
SEMEA BT, Grajeda-Iglesias 25 DLEEA
G e oty ), 15 AP ER L TE e
T, 435 0 KA RL 3R -3-O-(6-2F WE 4k ) - A XUR
(E 1F) MR 4435 22 -3-0-(6-2FE Tk 3L ) -S43 AU .
FRIE AN SR LKA IR AT S AL T R
R4S T Befb e 1T, 15 ER ik fe T s T RA
AIPTEALTE PR, BT R LS 17X pH. IR RDGHIER
AP

Ze el WA T AL i SRR AR 25, 2T
PEGSR, By TN . S5 A PSR, Betk - TE
s S A T e R D AR AscE P, T HL D RE
IEPEIA R HGS
1.3 MEmEfk

b R U € T — R B A T T AR A, I
ZEMRAEFAT AL O A C4 I CS 7 _ERIFRIER] 23R
A sl S B # S Mg In— A ES D, AT ie—255
IAETT, B C10 7 EIUREEAFE], T T ZfhE
FERIRLIRLAE (U, AR FERY (Vitisins, K] 1F) , HIE
7l (Methyl) . Portisins % | Oxovitisins I %5, fb2f 2%
Y NIEGERR WL 1 . — sl b ntaxe
PEAR®E 2=, X6 AL pH. E . SO, BN EURR, ik
M AL AT EIAE C4 5 CS 2 WIJE R T ki 24, e
LRI AT 5252 /K 1Y SRAZ B, P 52 300 D B0 ey
B pH. 5K SO, BRI Z e,

JRELARGEPO WE5T T FF L Ieg ££ (77 . Vitisins
A HEEEREERIFN Portisins 55 JLAP S5 A4 14 Mk iR AE (5,77
P RRE M, S5 AR FR B, FH JEUNIE IR AL (U1 FE pH1.0~



4534 55 18

LT, A RO BRI R S AT - 397 -

1 MRERAE AT I I ok Ae

Table 1 Classification and synthesis pathways of pyranoanthocyanins
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Table 2 Techniques and processing points for preparation of anthocyanin liposomes
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