Hans Journal of Food and Nutrition Science B 5EF#R}2, 2017, 6(3), 137-142 Hans X
Published Online August 2017 in Hans. http://www.hanspub.org/journal/hjfns
https://doi.org/10.12677/hifns.2017.63016

Influential Factor of Anthocyanin Stability
and the Potential Pathways Improving
Their Stability

Leiyu Yang, Yaxin Liu, Ziluan Fan*

College of Forestry, Northeast Forestry University, Harbin Heilongjiang
Email: 18636647509@163.com, *le_1122@163.com

Received: May 31%, 2017; accepted: Jun. 19", 2017; published: Jun. 21%, 2017

Abstract

Anthocyanins are natural innocuous colorants which have aroused the interests of scholar due to
their extensive range of colors and beneficial health effects. Despite the great application potential
of anthocyanins in food, pharmaceutical and cosmetic industries, their uses are still very limited
because of their instability. This article reviewed the current progress of researches on anthocya-
nin stability, involving multi influential factors and potential pathways improving the stability of
anthocyanins products. This work was expected providing a reference about application of an-
thocyanins nutrition. This article summarized responses of anthocyanins to the proper environ-
mental conditions, including pH, temperature, illumination, oxidizing agent, VC, sucrose, sodium
benzoate, metal ions, high-pressure technology. This article also concluded three ways (micro en-
capsulation, anthocyanins acylations and adding co-pigments) improving the stability of antho-
cyanins. More studies would be needed for the rapid development of the food industry.
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HEHEREARREZOR, AT 2R EREFREIN, CE5E8RRSEE NS, REHE
FRERS. FIAMUEKMTAEERE), BhTHMANAREE, EREHAZETRARE. &
XA T HFRBEE IR, 2T T RRAEFTRREENER, B4 T REETRREENER,
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e, 2NEMRESR, EERBELULBINHOHN. BEESHREFTRORAENA, &
EERARIBA, LGRS T RER R 2.
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1. 5l

€7 & (Anthocyanins) & — A T Z 0K EE RN BRI GR, Zak®i. mMYIEkhEEE
O, KR, R AT ETRES IO RIS AR, EHERERR, WH, 2580, B
©, HE, BOse B, FE, RO, HiE ZHESESORRTPEERS. KERBETHRLGY
ROSE B ZE, HAE A0y 2- R RTFMEA ER (] 1), R ZHAETT R AE 3-. 5-. T-MAARE, H
£ C-3 (AT L X S A FRIMIRESS 1] AETRAE B RFH ERAAETEYNE. M, 2= 1 &
KRR, EFRIVRI O REEDBOLR AR pH EEIENL, — BRI T AL,
YRR BN, BRSOV . BR T DA TR, R RIPTEMIETE R SR T AR R,
KEVFRY, EHREAHRARENGES; RFREER. HEEA. BRI T4
SERENE, NTTORYILAE A BEARNL, R4 08 BE A IR DO RE, TSI o0 AL AEP 00 5 300X U 0 LA A2 45 40
HA MR E s e 1] i e 240 0 b B 5 10 45 Aok BELLE g (9 4= 4 [2]

ik

Figure 1. The basic structure of anthocyanins
B 1. EFRELREH
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WERZETRE, KEML, SRmEANgRiER, BAEO. SAAESMIRE, Hg iz, H
RUONAETE FRAREVEAS S, B LAAETT 3RAEN T A7 P AORRUE PEVD R RIE A

2. EBEREMNEWER
2.1. pH

pH fEXS 16T RAE R 2 2%, E(K pH ETE B P AN AR € « X T Wk 22, Abdel-Aal
El-Sayed M RILER/NEAEH ke i pH = 1, £ pH = 3 LT RFFMERIEART pH = 5 [3].
Moldovan Bianca A HLAETE 2 (1 PR AR 356 2 55— SN gl )27, FFl TH5ASH pH = 7 I [ s Ak
T pH = 3 I PR AR, R RS A R B EHEWT ) pH BRI RPN EE H K. JFH
HEHERNA I PE T HPIE, T pH (E5 &= VI K4].

22. B

T 20 i AR, 7RI RN 0 A2 A RS F g =il . Culpepper £ Garzon #F 70 KL, {67
R TF G 23— 5 A0, IR 0 1] R B 2R 4T R BR TR [5] [6] Turker N J@ i L
ORI ESHE MRIEE R 4°C. 25°C. 40°CIHN IR, FEH—ZU Nz 14 5 e H RiELRE,
Rt ACHEE R AR R BRI, 72 281 K& 239 KR[A[7].

2.3. JEER

T AEHE RAENE TR, KDL S SEAEE RPCEL, I T B O i F LA
B ERELE TR IR E R R Mg s R[8]. Bk, fEE RGOS . T SCUR & i X B (R A7
MR RE I, ENHEHENEHE RAEER BN, I EL 365 nm 5 254 nm KAMGRS S LR
RO, FEPCR AR RN XHE T R A EERECK[0]. X TARRRBAEH R, FiEsEd
MG DI ] T AR R AT RIIBOCAE, RIUBEE G (8 2 HLR O 52 R B s, IR E
NN (IR R AL TS B D FEAR[10]. X TEBAET R, AP ARk, FEE G R0, 7>k
FEREG, fRAFHEGm[11]. Elizabeth C S5 AWIFUAHL, MBAAET RACH T M0 MR 658 — N8 1%,
N T IEFEEERIN T IE TR AEE R, 0 TR, B RUOR T DU £ S 3 A bR
HAT#E, BERIMAARRIR O RBIET RIM[12]

2.4. BREFH

WH RN, i, 12161058 o N S 4 5 /b 5 U AR il DAORER & S AR 6
TER R A R T, ESINE TR M. José-Miguel 3833 et (it b5 v AOAH (R 45, I 58 ik A7
6 ™ G A& EAE 25°C, AFRESE TR, 1.1, 3.1, 10.6 #130.4 mg-L Y HIEh A 5168 2 28 1L,
LA ASINIE 7 AEF R PR3] H SRS R 3 e, HEEA RS S EMAE T BKIEEFR
MR CAE AR, B ARG, OB R R . SRS R ERR K, I Bk
A FH 8 S AR A B 398 KT 34 K [14]
2.5.VC, FEIEMEHERN

SAASRE, VC IS BN SR meE RS, TR R R RN e R E R E Y
M, 254 B AE 2 M R REG RO IN—E &N VC, W& TIEH RN, AFRFEES N Ve
(0.05%, 0.10%, 0.25%, 0.50%, 1.00%)# S 4£ 75 F (M O A7 2 i T R, KRN, 7€ 10 RJG1hREORFF 90%
PLEIIETT 2. RANT7 20043, BERERR RN A W e Mo i R R M [15].
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26. ERBTF

AFRERE FIAEH RFEEEERAR, F—ME AT RREEEAR. EFRESER
5, R TR & 7KW R R EEORRE, M REERE TAEE R K
PRGN AR T e R R 8 T EAE I BCA R R A, (E RIS AR AT B g
TS —E RCR, BNt XMEIGRRE IR B THEE R 5 EE)E Al Fe, Cu S5 &1EHI[16].

2.7. BEHAR

ANTE] B e AL BR O AE TS S AR E MR AN . i AR (HPP)ALBE 4 ) TR A7 S Fh & i, FEAL SR BES 77
A R s A ARR T 12 (HPCD) B ] B (/b 1 4675 R AE KL BEANG A7 Hh i3 2% o i s FL 2395 (HPH)
Mk Fsein s B, ek IRM BN LT R SWAH REERI[LT].

3. REEFTRREMNERE
3.1 EERAR

REUE AR AT T g S T R e EEE B R A Hm R A . Idham, Z A
TR & AR T R R E S R ARNW S TR R R, AT RIS, AT RBuh, U
J2 22 MRS S h AR I 4 A U BEBE A D BOR el , iR 31 T B K ARAF AR e /M e R e [ 18] £
AR, EERZ MRS A RIFRIPER, mHEEM, SR R, Ky &I
T AN AR A K L2 . T KUK FEXT DPPH H 3. ABTS [ i3k K3 B i IE 58 B s
RE, BRWEINGINR S E AL, ARt IR A IRINAEE R, ARSI E AR S AN M p S b RE 7T, RREE R N
SOD. CAT. GSH-Px 4 ABENE, WA =, HAUREELBITHE A TEM S 5 P8R I H
L HIE TE[19].

3.2. EEEBE

KERFFUESE, 6 R PEREBALI N T 16 RIR A AR IME R e, 5t T6HE 20 mii, S,
pH E %, S ATINE, CLRAE B BRI A ARV A o VRTINS [ 11D g 0 R0 5 0 e T 6 2E ) 1 B A A
T RAE G SRAUR AR, O EIRER AL FRI e . A, BEAEEAR, HEERR
TEPEAN[F][20]

3.3. RIMEE

P 2R 5 5 T A A OO AR 3R A E A R A Cun) B SR A, BRI SS
Chung, C.AHTTEAIL, RIERRANK AT IS —Le okl T IIAE T R ORI IRIFA — B KAEH], JUH
R e e R  BR[21]. Chung Cheryl fEH% i inax R 2y, HHmE, JLRER, WE TR, KIS
SR IE RIS N AR I (M RCR IRl FAF B 2.9 RIEKE 6.7 K, JOUHKIE BIR 7%
P EA TS ENE MEFRRERAH IR R [22]. 5350, ERBT 2B, Ik
PSJE =4I bE REaN il

4. INESRE

FENTEINEAE RS FHB RS K. RAGRAEFRSZBHDAAN TR, RGN,
Wfrisk, M PREETRRENESDE T AMNISGE, THAEE R E VK20 A5 m] LD
e AL TR AR P 0, TS —Fh S AR BT 30, A SO pH, R, SEIR, AL, VC.
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RERENCERIRYY, ®RET, SEBRENTHESE TIIMIET RIEEME. 54h, @RI 7 =Fa
BT LT RAEVEIR . TR, B, M pH R L 6L RUREERE, NOE R
58 M SR A S A T R8s R, NARA ARSI . RGBSR RN 1,
LA BEFHOR, il Maria de L #2111, 4°C R4 pH = 4 BI3EE, BCACIRIIFAE T, KIER g
AT 2 ATAE DY R 5 PR AF 80% [23]. AT LU U BEBAR, TE7 Z Ik A0 LSS I €7 S5 A2 1
HHERIRE LGN .

BEEEZARAEHE RIS NN, FEEIRANPITT, LOE N b Tl PR A R i 7 2.

B
T CHROLBIFE) R0 S A R0 2 B TR A SC SO B BT, DA R H 1 33
E&UH

ZALMME K2 R R 2E A G 2530 H (201610225017); 0 [ 1+ J5 R 24 5 45 (2016M600239) ;
WL R E AR EE 4 (QC2016021); [ 5 H 4R F} 2% 3 45 (31170510); Hh e i s 3 A BFAFF b 55 2 45 T %5 4 T3
H (2572014EA02-4)..
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