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ABSTRACT

The Fe complex formation of cyanidin-3-glucoside in acetate buffer solution (pH1.7~

6.0) was investigated spectrophotometically.

Two different complexes were formed from cyanidin-3-glucoside and Fe®*, which

had the absorption maximum at 543nm in the pH range 3.0~4.0 and at 570nm in the

pH range 5.0~6.0 respectively. The molar ratio of the complex formed in the lower pH

range was appeared to be 1:1, whereas that of the complex formed in the upper pH

range was not able to be determined definitely.

Among several organic acids examined, citric acid has shown the marked inhibitory

effect on the Fe-anthocyanin complex formation.
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Table 1. Effect of pH on the imax of cyanidin-3-glucoside and Fe-cyanidin-3-glucoside complex
and the color change of Fe-cyanidin-3-glucoside complex in the pH range between 1.7

and 5.9
Jmax(nm) color of complex
. ) * immediately after after standing
pigment complex reaction overnight
5.0~5.9 540 570 bule blue(pptd)***
4.6~4.8 528~535 560~565 bule blue(pptd)
4.3~4.5 520~528 545~555 bluish violet blue(pptd)
4.0~4.1 518 543 violet blue(pptd)
3.2~3.8 512~515 543 violet pale bluish
violet (not pptd)
2.8~3.0 510~511 540~542 purplish violet pale red(not pptd)
2.1~2.6 510 523~538 purple pale red(not pptd)
1.7%%~1.9 510 513~518 reddish purple pale red(not pptd)

*anthocyanin:metal=1: 2
**¥the pH value of 0.1% aq. HCl
Fr*precipitated
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Fig. 1. Effect of pH on the imax of cyanidin-
3-glucoside and Fe-cyanidin-3-glucoside
complex(anthacyanin: metal=1:2)
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Fig. 2. Visible absorption spectra of Fe-cyanidin-

3-glucoside complex and cyanidin-3-
glucoside(pigment) at pH 1.7.
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Fig.3. Visible absorption spectra of Fe-cyanidin~
3-glucoside complex and cyanidin-3-glu-
cosid (pigment) at pH 2.8.
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Fig. 4. Visible absorption spectra of Fe-cyanidin-
3-glucoside complex and cyanidin-3-
glucoside(pigment) at pH 3.4,
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Fig. 5. Visible absorption spectra of Fe-cyanidin-
3-glucoside complex and cyanididin-3-
glucoside(pigment) at pH 4.6.
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Fig. 6. Visible absorption spectra of Fe-cyanidin-
3-glucoside complex and cyanidin-3-gl-
ucoside(pigment) at pH 4.8.
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Fig. 7. Visible absorption spectra of Fe-cyanidin-
3-glucoside complex and cyandin-3-glnc-
oside(pigment) at pH 5.8.
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Fig. 8. Changes in the visible absorption spect-
rum of Fe-cyandin-3-glucoside complex
depending on the molar ratio of metal to
anthocyanin at pH 3.6.

-~—-— 1 min. after reaction
0.3F *—% 2 min, after reaction
— 5 min. after reaction

0—% 10 min. after reaction

1 2 2 4
Molar ratio of metal to anthocyanin(M/A)

Fig. 9. Changes in the absorbance of Fe-cyani-
din-3-glucoside complex at 543nm depe-
nding on the molar ratio of metal to
anthocyanin at pH3. 6(Anthocyanin conc-
entration: 5.8X107%M in acetate buffer
of pH 3.6)
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Fig. 10. Changes in the visible absorption spe-
ctrum of Fe-cyanidin-3-glucoside comp-
lex depending on the molar ratio of
metal to anthocyanin at pH 4.6.
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Fig. 11. Changes in the absorbance of Fe-cyan-
idin-3-glucoside complex at 560nm(a),
and 640nm(b), depending on the molar
ratio of metal to anthocymin at pH 4.6
(anthocyanin concentration: 5. 8 X 10~M

in acetate buffer of pH4.6).
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Fig. 12. Changes in the visible absorption spec-
trum of Fe-cyanidin-3-glucoside complex
depending on the molar ratio of metal
to anthocyanin at pH 5.5.
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Fig. 13. Changes in the absorbance of Fe-cyan-
idin-3-glucoside complex at 570nm de-
pending on the molar ratio of metal to
anthocyanin at pH 5. 5(anthocyanin co-
ncentration: 5.8%1075M in acetate bu-
ffer of pH 5.5)

£ 223 Bwe ®IK spectrumo] t}. metal/anth-
ocyanin(M/A) 9] ot #inEel =teh WRIREBAEE
EL2 A& B EZ o= BEE v M/A=1.0%4
£ 543nmel W52 A€ £ F 55k M/AY K&
of wE WKEKIEE(G43nm)e] A9 absorbance
#{t5 graphz FAie= Fig. 94 2ok, MRS
E= molar ratio7} 1.0¢] * ol 2A A AR L Fette



BES 4% w8 BEES FA9. 2y
molar ratio 1.0Lk kol 4 & Fedte] s} st
= BNEE A WA dzm —wd FE F
Adte A4 £ 5 vk w4 R complexs]
BF B9 HEFEL 1:19¢ ¢ 4+ 9=t

Fig. 9ol A o} o] KIE#% Wefdlo] RiETel =tz
absorbance’} 748 AL WIKR complexrt A
=7 A Eolw

Fig. 1l A RIKERTER S o] dojvte
MRS pHA. 6ol A & B d MBS ®IL spectrum
Eo] doA ). (Fig.10) M/AHK~} 0.3, 0.5, 0.7,
1.0l 3%E BH T spectrume] FojA £, ©]
AL F 7149 complexrt #FFdts] W Folgm
FRd . M/AS 7t el ek 640nmel A
BikE W 3, 2o @Rl 560nmel A9 B&ik
7t @i e ¥ 4 U

560nm$} 640nmol A} M/A9] (el W& absorba-
nced] #LE Fig.11¢] £% SRk, o] graphd
A 2Y ARS8 HoF 1:19 complexd &
BB AR o 560nmol 2 @K : £BY Ho}
2: 12 complex®] WA RS < 640nmYL
&4 4 Aok zElm M/AZF AA™ 1:1 complex
7t BESA BRAGE A& ¢ F 9o (Fig. 10).

pH5.0 Ll boll A JTERE complex?] Bk AIEE

0.7
0.6
8 0.5
Zo4
3 3
5 0.3
0.2}
0.1

0.7 r
0.6 © L@
3 0.5
=]
£ oaf
LIE S L e

0.2’- ’-0‘4’ .. + . o

o.1f

P a— W00 st o0 7o0nm

wavelength wavelength

Fig. 14. Effects of organic acids on metal-anth-

ocyanin complex formation at pH 5.7
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