42 6 ( ) Vol. 42 No. 6
2014 6 Journal of Northwest A&.F University(Nat. Sci. Ed.) Jun. 2014

:2014-05-28 11:34 DOI1:10. 13207/j. cnki. jnwafu. 2014. 06. 018
:http://www. cnki. net/kems/doi/10. 13207 /j. cnki. jnwafu. 2014. 06. 018. html

1 2 1
’ ’
1 , 7121003
2 , 712100)
L ] . .
|: :| 3 3 3
[ 1 TS264.4 [ 1 A [ 1 1671-9387(2014)06-0180-09

Advances in the analytical methods of anthocyanin compounds
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Abstract: Anthocyanin compounds, found in flowers and fruits of most plants, are one of the most
widely distributed water soluble pigments in nature. Due to their rich resources, low toxicity and health
care function,more and more attention has been paid to investigation and use of anthocyanin compounds
worldwide. In order to further clarify the range and functions of anthocyanin compounds, this paper reviews
the principles, advantages and disadvantages, applicable scopes, and combination of different analytical
methods of anthocyanin compounds,and the future research directions and the main problems to be solved
are discussed.
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Table 1  Structural identification of anthocyanin compounds with UV-Vis spectrometry
No. Basis or phenomenon Conclusions
1 500’\(5/1.0 nm 275 r'lm _ 2 _ To confirm whether the examined matter
Based on the maximum absorptions at 500—540 and 275 nm . .
contains anthocyanin compounds or not
. 0.01% 3~5  AICL B
2 When 3—5 drops methanol or alcohol solution with AICl; are added into 0. 01 % Tr(;i?tuirs tt}ia;:,r(c)nc}llz phenolic hydroxyl is
hydrochloric acid methanol with anthocyanin,Ama.y is blue shifted pres 4
. Cy s G
B ’ 35 > Amex To conclude that Hydroxyl is present at C; ,
3 When 3—5 drops sodium methylate are added into the mixture above,Amax is red and' hydroxyl at C; has transformed to glu-
. . . . coside
shifted and keeping stable with time
440 nm Amax (Agio/Amax)
4 According to the ratio of Ay to Apax s where Ap.y is the maximum absorbance at  To decide the number of intramolecular acyl
visible spectrum and the position of glucoside
5 300~330 nm s
If an adsorption peak occurs within 300—330 nm To show that Acyl occurs
440 nm ! Cs
6 If shoulder peak occurs at 440 nm Tf) mean that hydroxyl at Cs site is not sub~
stituted
SO s Cy
SO: .
7 If color fades on SO To say that phenyl or methoxyl occurs at Cy
site
Cs
8 To suggest that substituent group is present

If fluorescence occurs under UV-light

at Cs site

o , 1.2 -
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Table 2 Advantages and disadvantages of the analytical methods of anthocyanin compounds
No. Method Function Advantage Disadvantage Application
litati lysis Lo Types of antho i
1 . Qualitative analysis Technically simple and ypes anthoeyanin - .
UV-Vis spectrometry and total amount . can not be distinguish-  Simple mixture
L low cost efficient
determination ed
P hromato, h . .
2 aper cnromatography L . Rapid analysis, simple . . < .
and thin layer chroma-  Qualitative analysis . Low resolution, preci-  Simple mixture
equipment and low . e
tography sion, and reproducibili-
cost
ty
, s s N
. . . . . Rapid analysis, high Anthocyanin with wa-
3 High performance liqg-  Qualitative analysis of pid ysis, g van
uid chromatography single type of anthocy- resolution, high sensi-  Standard sample nee- ter-solubility, non-vol-
A"mih tivity,and less thermal ded, loss or degrada- atility,and thermal in-
‘ degradation tion of components stability
HPLC 9,6, N
2 s
. . . Speed, sensitivity, and Anthocyanin with wa-
4 Ultra performance liqg-  Qualitative analysis of P . y Standard sample nee- van
uid chromatograph single type of anthocy-  ScParating degree are ded, loss or degrada- ter-solubility, nonvola-
grapny Aqnii yp o 9,6, and 2 times of tion,of ‘cxom oneris tility, and thermal in-
b those of HPLC, re- P ) stability
spectively
s . .
. . . k High ty sampl
5 . . High sensitivity, wide Unknown compounq gh  punity  sample
Mass spectrometry Qualitative analysis . . and structure of iso-  with high polarity,low
linear range, and high o
. mers can not be deter-  thermo-stability, and
stability . o
mined volatility
s s ,
6 Nuclear magnetic reso-  Qualitative analysis for ~ Simple procedure,good Long data acquisition Unknown anthocyanin,
nance unknown compounds stability, and easy in-  time and low sensitivi-  isomers,and anthocya-
terpretation ty nin with complex acy-
lation structure
, s , s . NN
0.1%
7 High specificity, rapid  Standard spectrum Anthocyanin compounds

Infrared spectrum

Qualitative analysis

analysis, simple opera—
tion,nondestructive
and pretreatment free

needed, low sensitivi-
ty,large relative error,
and high content re-
quired

with benzene, oxygen
heterocyclic, sugar, hy-
droxyl,and methoxy
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2 Continued table 2

No Method Function Advantage Disadvantage Application
. . 0.19
L . Rapid analysis, does %
Qualitative analysis Standard spectrum
8 not destroy the sam-

and total amount
determination

Near infrared spectrum

9 Performance capillary

. ualitative analysis
electrophoresis Qualita analy

ple, without pretreat-
ment, good reproduc-
ibility and is suitable
for any environment

High resolution, less
sample consumption,
and solvent

needed, low sensitivity,
large relative error,
and high content
required

More complex antho-
cyanin compounds

! High water-solubility

Low sensitivity and .
anthocyanin compounds
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