KOREAN J, FOOD & NUTR,
Vol. 12, No. 1, 85~90(1999)

EAMT} (Malus prunifolia Wild. Borkh. “Red Fruit”) OflA{
ol|EtS &5l QLEA|O 44| OtXIA

4 8 #

AN SE AR NEPETHAT

Stabilities of Anthocyanin Pigments obtained from Crab Apple
(Malus prunifolia Wild. Borkh. “Red Fruit”) by Ethanol Extraction

Yong-Hwan Kim
Major of Foods and Biotechnology, Division of Natural Science, Kyonggi University, Suwon 442-760, Korea

Abstract

The characteristics of anthocyanin pigments from crab apple (Malus prunifolia Wild. Borkh. “red fruit”)
by ethanol extract were investigated at various condition of light, temperature, sugar, organic acid, me-
tal ion and pH. The pigments were stable(over the 60%) on the light irradiation throughout 20 days sto-
rage period at room temperature and in the pesence of Al-foil, red, blue, green and yellow cover were
very stable. The pigments also showed high thermal stability(over the 67% at 115, 10min) at pH 2.5,
respectively, The pigments with added organic acid greatly increased thickness of red color. The pig-
ments with added metal ions at pH 2.5, such as Na*t, K*, Mg?*, Ca*" and Mn?" were stable throughout
20 days storage period at 25°C. But Cu?* addition showed the rapidly degradation of the pigments, and
AP addition induced the color conversion from red to redish violet. The thickness of the red color of
anthocyanin pigments increased as the pH decreased. These results indicated that crab apple antho-
cyanin pigments might be potental sources of natural food colorant.
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Fig. 1. Light stability of crab apple antho-
cyanin pigments under various filter conditions
at 25C. —@- :none, ¥ :green, -l :red, -O-
:yellow, <~ :blue, {3} : Al-foil.
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Fig. 2. Thermal stability of crab apple antho-
cyanin pigments under various temperature con-
ditions. -@- :25C, O :60C, ¥ :90C, <~ :
115¢C.
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Fig. 3. Effect of sugar on the stability of crab
apple anthocyanin pigments in the dark at 25¢C.
—@- :none, -O— :glucose, ¥ : fructose, =~ :

galactose, —l- :maltose, —{ 1}~ :sucrose, —4—:
lactose.
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Fig. 4. Effect of organic acid on the stability
of crab apple anthocyanin pigments in the dark
at 25C. —@— :none, -0 :acetic acid, ¥ :lac-
tic acid, =<~ : citric acid.
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Table 1. Effect of metal ions (1.0x1073M) on the stability of anthocyanin pigments from crab apple

during storage in the dark at room temperature

Metal 0 2 1 4 6 9 12 16 20days
None 100.00 96.98 95.38 93.43 91.47 89.88 88.99 87.03 85.61
NaCl 96.45 94.85 92.36 90.41 88.10 87.03 86.15 85.61
KCl 96.45 94.67 92.36 90.23 88.28 87.39 86.50 85.26
MgCl, 97.87 96.09 93.96 91.65 89.52 88.46 87.56 86.32
CaCl, 98.93 97.16 94.85 92.54 90.23 89.34 88.63 87.21
MnCl, 98.58 96.80 94.32 91.47 88.28 87.39 87.03 86.86
CuCl, 109.41 92.72 70.87 60.04 55.95 48.31 46.00 44.58
AlCl; 112.97 112.08 110.12 107.46 104.62 103.20 99.64 96.80

¥ Percent of remaining absorbance at 514nm,

Table 2. Effect of metal ions (1.0x1072M) on the stability of anthocyanin pigments from crab apple
during storage in the dark at room temperature

Metal 0 1 2 4 6 9 12 16 20days
None 100.00 96.98 95.38 93.43 91.47 89.88 88.99 87.03 85.61
NaCl 99.64 98.40 96.27 94.32 92.01 88.63 87.57 87.21
KCl 98.76 97.69 95.56 91.83 90.05 88.45 85.79 85.08
MgCl, 103.37 102.31 100.53 98.40 92.54 90.76 88.10 87.39
CaCl, 105.15 103.91 101.78 99.47 97.16 96.09 04.32 93.43
MnCl, 105.68 104.62 102.31 99.64 96.27 94.67 93.61 93.07
CuCl, 98.76 79.57 55.77 43.87 28.95 17.58 15.99 15.63
AlCl, 119.36 1198.01 116.52 113.68 110.66 108.70 103.02 100.00

% Percent of remaining absorbance at 514nm,
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Fig. 5. Visible spectra of crab apple antho-
cyanin pigments at different pH after 4hr of
storage at 25C.
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