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Abstract: Cyanidin-3-glucoside (C3G) is one of the most widely distributed anthocyanins in nature. It is abundant
in fruits, vegetables and cereals, and has many physiological functions such as anti-oxidant, anti-cancer, anti-inflammatory
and visual health maintenance functions, thereby attracting much attention in the food and pharmaceutical industries.
The extraction and purification are important steps in the utilization of C3G, but C3G tends to lose its original color and
physiological value due to its vulnerability to external environments during storage and processing. In order to promote
the application of C3G in the food field, this paper presents the contents of C3G in different foods as well as the common

extraction and purification methods, summarizes the physiological functions biological activities of C3G such as anti-oxidant,
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anti-cancer, anti-inflammatory and visual health maintenance functions, and introduces the C3G stabilization techniques from

the aspects of macromolecular complextion and molecular modification, which provides a theoretical basis for future research

and comprehensive development and utilization of C3G.
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Table 1 Chemical structure and molecular weights of
common anthocyanidins
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Table 2 Quantity of C3G in different foods

A 2 AR 4% /(mgkg) HF Lk
EE 275.7~306.1 [6]
BRE 1076.3~4 001.1 (7]
R FAMK 78.0~996.6 [8,9]
EE 450.0~1041.6  [10,11]
e 124.8~285.6 [12]
T 79.3~1039.3 [12]
2R E 359.0~890.0 [12]
LR 29.0~251.2 [12]
KR BHARR 2 141.0~7 398.0 [12]
EE F 0.5~54.2 [12]
FF A 16.9~376.0 [12]
A 5.0~58.3 [13,14]
*5 134.0~332.0 [15]
F R BR 180.4~211.9 [16]
4rAL 10.0~1 370.0 [17]
ARATG 16.2~63.8 [18]
FEFER (ATF4H)  1158~1663 [19]
------------- HOE 6.04~86.8 [20,21]
E PR 250.0~680.0 [22]
HE (HAR) 2.4~72.8 [23]
------------- Zk 572.5~1 0450  [24,25]
B4 TR 220.6~598.0 [26]
PN 3 17.1~38.2 [27]
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Table 3 Biological activitiesand pathways of action of C3G

A3

s HReRR VR &%
COASIIAERIIE b b e
St £ CATD oy RS

BRI, ERILAA R L

C3G (100 pg/mL) % COX-1 B&
B4R A 78%, T COX-2 B 74| COX /&M,
Wk w3 R E ) 59%,

I C3G FALB T ISR WA TR
B RAAERE I, FIMMRT 3SR
miet NO AWl sIIRA B, 498 % ARG AL

C3G £ 40.88~42.40 pg/mL 5& B
A, 3 SGC7901 mfit A K agdp  ph) 5 wmiesg 74
#] F3T1X 92.66%~93.75%
i C3G T A7 4| HCT-116.
L MCF-7. AGS #3474
C3G T itif % Nrf2/HO-1 12 %
WG ERIK, MRmBBESEES  RB@RE T
#) HNPCs 4828 =

Fr ) 5 R HG 74

C3G T30 %| RPE fafk 1 ROS #9584 K

sk ROS, 3E T VEGF 494k # Azzg;’ w5
C3G VA ERS FisiE Nif2 & Nrf2/HO-1
B VAL RPE 475 RAAE %

2.3 HE RN

REWFFRY] C3G TR RN T ZIE R R
M2, fH ARG TE . 75 AN TR 1k
VT T A g 2 B LA A 40 R A NSRS e kb,



MR BB

Modern Food Science and Technology

2024, Vol.40, No.6

C3G TEFR 1 Je 330 v 1k B Ak 2 1k R ¥ o fa e ™
HIt C3G 2 IRA B LAY, wIEADUE L
2.

KEMFRFE, C3G X JE 41 il SGC7901.
AGS 1 BGC823 A R i i il v ¥, I 2 &R
WP o &MY, AF 40.88~42.40 pg/mL i [
W, X SGC7901 4 A A= & 1 il 26 & =, Wik
92.66%~93.75%. Reddy 2™ f #f 5T % B C3G Xf
it e 41 2 NCI-H460 A= A& 4 fil] (1) 21 40 1 ¥R BE 1C, M
158 pg/mL, 7E 200 pg/mL J5i & J 544 T % 45 1 e
41 (HCT-116). FLERJE4HM (MCF-7). 15 Ji 4f
il CAGS) 4255 718 40%. 40% F1 25%, {H
XX RGN (CNS) 4 K% A f .
C3G A ek %2 = b 75 5 00 N\ B 1% 48 s HNPCs 41 i 17
TZ, HHLHE 5 Nrf2/HO-1 15 538 % 1 % 15 L0,
EAERNZ, BE AL RRPAZIE M
A 25405 B — O R s s AR R, G S
5 C3G BA 2wl e K M BEAR T &A1 4% E 2%
71, (HEWH MG EZREAER, WG ek
AN FE T HR A K P € 2 U AT AN Sk B TR Y £R
faedE A,
24 HFNREE

WS 8 2 b B2 48 Ml (Retinal Pigmented
Epithelium, RPE) &7 T /8 41 Bl J5 11 1) 15 #.57 J5
SHMZE, Y REA SO Th RE 1 B B A, 2
FeBR I AL P R T FAAR (N-retinylidene-N
retinyl-ethanolamine, A2E) [ 2 B, A i W B 3
(Endoplasmic Reticulum Stress, ERS) Fl17% 14 45 5t [4]
(Reactive Oxygen Species, ROS) [ K 15 2 5] i
RPE RAE4IMTET:, TR EAMLB G K
HFARE, C3G XM E R EM, wEE
$&5 RPE 4 fg (1935 /7 FE 40 RPE 20 M g T2,
HUHIRT LA 4] A2E Yo AR 2R . 2R3 i
W SE 80 Nrf2/HO-1 370484 g 5 BT

Wang ZEPUERIT T AN [F) 45 04 (1 46 7 250 ml L
731 RPE 405 AR EF, 45 R, 76 B
W & 48 5L 1) C3G 7F RPE 4 i b 3R I 5
) ROS #fillFE 77, JFE AT DAR R I iy 5 A KR
(Vascular Endothelial Growth Factor, VEGF) 7K>F-1]
Fik, e WG R ER 51 S RPE 402 0 72
B- IR RO . 3P R R, C3G ik
AN A2E BT S 2R, FHIEABEE K S S
[ A2E M. AT 3% 2% 3 6 S0 5 16 RPE 41

HF T Peng 25T T C3G Xt 5 6 8 4 () RPE
YN B R B I, JRAR T 7 ERS M Nrf2 38 % 2 K S
HHAH. 2R FY, C3G LU ERS 0%
Nrf2 J&@ % LA iF RPE £73%, MI{R#E T RPE 4
HIEH [ ER A4S, M58 T RPE 4011 57 B IO RE,
| T EHEEREANRE. X5 RL
L C3G A DL T 0% Nrf2/HO-1 i8R Rt
7S BRI IR R, %t RPE 20 B AEO G40 i B
AHRPERS AR RE— 8. A, EHRRE
I, C3G 7T LAA Rk N- H 2L N- RS 28 IR 5 5
{1 A BRI A 1BV i o 4516 4-HINE R 5|
) RPE 4545 .

3 C3GHIFaZS1L

C3G 1E i ABRER I SF A N At e, K
WETEREAT . N R v 5y 52 40 57 3R 5% 1) 5% 1 1f 2k 25
JEAE B, FEHERRME, A5 & B ST
JZE 20 B S IR BB ) 1 FH S, AR AR BN fE KR
BEARE, Bt AW 9 a0 T 32 7 C3G Mifa e vk B &
TR, BHERTREMAT RRE R IET T
Wi %, (HBAMA C3G Fa g Ml b, &
A NS K 5y 1 B ARGy B 2R 0T
BEAT IR .

3.1 #245a#

+— AhAE
%
- R Al ZKAH
— P A

Hh ] 31 A
P K AR

W/O/WZLHLH O/W/OTYFL
"I kR

1 ARIEEFEREE
Fig.1 Schematic diagram of different embedding methods
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Table 4 Combining and embedding of C3G
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Table 5 Acylation conditions and effects of C3G
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