P WHGTR Y 2011,19(6): 576~584
Joumdl of Tropical and Subtropical Botany

12 & 5 R B B
RAR, F 5, ok B, 24 A B R

(L. BRI KRR G EYBR 2B, BIT 650201; 2. CIIEH & =B A AT, 28 31l 663000)

FE LR 1 IRFAE AT IR IS ORI B S f . RERAE T IO A AR A1 I L 2 0 AL i S AL 0 Tl R R I
TR RUR I B SR AL G BT ™ AR AR A S B , AE A R MMARE , Ik I 8 3748 5 JF 3R] 5 R el R aqizk
Y. HETAREE M PPO 5, POD K4 ; PPO I POD AL | FEAF AL (4 1 IHOBUR AR a5 I LA IR S IK A2 7, 238 51
B BRI AL L S5 3L, PPO i1 POD 23 BIAE S RIHL O, #7 A2 IN K At B S AL A SRR, SR ALK A6 o 1 AL B (1 4R L
W\ B SR I M, SRR AR TR s G A TR R AR AR B R R BB AR, AT WA N T EE 2
A TRIEE R IR AL T SE R0 , R AE AT PR N R A DL B I SR i ok DU R e S b ik it 2%

KW G B, PR

f 53355 : 946836 XERARIRED: A B4R S 1 1005-3395(2011)06-0576-09

doi: 10.3969/j.issn.1005-33952011.06.016

Enzymatic Degradation of Anthocyanins

: 1 1 e 2 1 1
ZHAO Chang-ling’, LI Yun' , CHEN Zhong-jian", LI Jun', LIU Fu-cui
(1. College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming 650201, China; 2. Miao Xiang Sanqi Industrial Corporation Ltd. of
Wenshan County, Wenshan 663000, China)

Abstract: The research advances in the enzymes degrading anthocyanins and their degradation mechanisms were
summarized. The enzymes degrading anthocyanins include anthocyanase, polyphenol oxidase (PPO), peroxidase
(POD) and pectinases. Anthocyanase and pectinase both hydrolyze the glucosidic bond of anthocyanins to produce
anthocyanidins and saccharides, anthocyanidins are highly unstable and spontaneously change into colorless
derivatives duo to the easy openning of their pyrylium rings. Anthocyanins can not directly act as PPO or POD
substrates. The oxidation and degradation of anthocyanins catalyzed by PPO and POD must rely on the presence of
other phenolics holding o-diphenol structure, and are realized by a coupled oxidation mechanism of consecutive-
type. In the presence of O, and H,0,, respectively, PPO and POD oxidize other phenolics to o-quinones which
oxidize anthocyanins to anthocyanin o-quinones and are reduced back to the native phenolics. Non-enzymatic self-
associations happen between the o-quinones and the anthocyanin o-quinones or among the anthocyanin o-
quinones, forming melanins. Therefore, the anthocyanins degradation in vive may be realized by the simultaneous
catalyzing of several enzymes, which could provide a reference for the exploration of the in vivo degradation
mechanisns of anthocyanins and the artificial regulations of the enzyme activities to stabilize or degrade the
anthocyanins.
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Fig. 1 Other phenolics holding o-diphenol structure and realizing anthocyanin degradation catalyzed by polyphenol oxidases. A. Catechol; B. Chlorogenic
acid; C. Caffeic acid; D. Caftaric acid; E. 4-methylcatechol; F. (-)-epicatechin; G. Gallic acid.
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Fig. 2 Proposed mechanism of the anthocyanin degradation catalyzed by polyphenol oxidases. R, : Substituent group of the side chain of the phenolics; R,:

H, OH or OCH;; R3: Glycosyl group; R, and Rs: Glycosyl group or proton.
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