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Abstract

The effects of pH and temperature on degradation of anthocyanin in purple-fleshed sweet potato cultivars(Mokpo No.62,
Borami, Jami, Sinjami and Ayamurasaki) were determined at pH ranges of 1 to 5 and temperature ranges of 20 to 80C.
The anthocyanin contents of five sweet potato varieties were 3.9, 3.8, 4.7, 4.1, 4.2 mg/g of dried sweet potato, respectively.
Degradations of anthocyanins at different pHs and temperatures followed the first-order reaction. Our results clearly showed
that the anthocyanin stability of purple-fleshed sweet potato was dependent on the source of the sweet potato cultivars.
Anthocyanin obtained from Borami showed the highest stability. The half-life of antocyanin degradation of purple sweet
potato cultivars(Mokpo No.62, Borami, Jami, Sinjami and Ayamurasaki) at pH 3 were 22.2, 28.3, 26.3, 23.4, 22.7 days
at 60°C, respectively. A significant decrease in anthocyanin stability was observed at temperatures above 40 C. Activation
energies of purple-fleshed sweet potato cultivars at different temperatures were 54.67, 60.93, 71.73, 59.35, 62.28 kJ/mol,
respectively.
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Table 1. Contents of anthocyanin in purple-fleshed sweet potato varieties

Sweet potato varieties

Mokpo No.62 Borami Jami Sinjami Ayamurasaki
Yield(%)" 12.4(x0.3)" 14.9(0.1)° 12.4(£0.4) 8.6(0.2)° 8.5(0.1)°
Anthocyanin” 3.9(=0.1)" 3.8(0.2)" 4.7(+0.2)° 4.1(x0.1)" 4.2(+0.1)*

" Yield rations(%) of methanol extracts,

? Total anthocyanins were calculated as mg of cyanidin-3-glucoside per g dried purple-fleshed sweet potato, ? Mean+S.D.
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Table 2. Redness(a) of purple-fleshed sweet potato varieties
H"
Varieties £
1 2 3 4 5
Mokpo No.62 31.5(x0.8)™" 293(+0.4)" 202(x0.4)° 7.8(x0.2)° 2.8(x0.4)"
Borami 69.8(x1.2)" 71.2(x1.8)°" 59.3(x1.6)° 32.6(x1.2)° 13.7(0.8)"
Jami 49.5(+0.4)" 49.1(+0.2)" 41.4(0.8)° 24.1(+0.4)° 9.6(+0.2)"
Sinjami 49.8(2.0)" 49.0(+1.4)" 37.7(2.4) 18.8(x0.4)° 7.6(x0.6)"
Ayamurasaki 36.2(+0.6)" 35.9(0.6)" 26.9(1.0)° 12.4(+0.2)° 5.1(1.4)°

Y pH 1,2: Clark-Lubs buffer(0.2 M KCI+0.2 M HCI; pH 3~5 Macllvaine buffer(0.1 M citric acid+0.2 M Na,HPO), ? MeantS.D.,
Concentration of dried methanol extract of purple-fleshed sweet potato is 0.05 g/100 ml.

Uetligich &% 7ol Blae] )lojAle Eeful= pH 1~5¢Y
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Fig. 1. Degradation of anthocyanin pigment from Jami at
pH conditions.
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Table 3. The reaction rate and half-life(r;2) of pH de-
gradation of purple sweet potato anthocyanin pigment solutions

Varieties pH" k(™) #o(day) R
5 0.09177 76 0.96
4 0.04720 14.7 0.99
Mokpo No.62 3 0.03125 22 0.99
2 0.04851 143 0.99
1 0.15244 45 0.99
5 0.06542 10.6 0.99
4 0.03570 19.4 0.99
Borami 3 0.02453 283 0.99
2 0.03655 19.0 0.99
1 0.13220 52 0.98
5 0.10783 6.4 0.99
4 0.04504 154 0.99
Jami 3 0.02632 263 0.99
2 0.04129 16.8 0.9
1 0.15169 4.6 0.99
5 0.07312 9.5 0.99
4 0.04240 16.3 0.9
Sinjami 3 0.02963 234 0.99
2 0.03295 21.0 0.99
1 0.11855 58 0.99
5 0.07979 8.7 0.96
4 0.04137 16.8 0.99
Ayamurasaki 3 0.03048 227 0.99
2 0.04923 14.1 0.99
1 0.17546 39 0.99

Y pH 1.2: Clark-Lubs buffer(0.2 M KCH02 M HCl; pH 3~5

Macllvaine buffer(0.1 M citric acid+0.2 M Na,HPO,),
Concentration of dried methanol extract of purple-fleshed sweet
potato is 0.05 g/100 mf.

AL wwE egREo, T ole] LML B
BaEE e & 4 A9k
3, Lol 2 wnh &

3H, 2 5 a g HstERE A
s141e) 71271 3he Atele] Raekgol tie e
A0S W71y ARESE] Abn), ookl o A 2k
Z+ 1183, 181.7, 401.3, 176.0, 199.1¥4-2 Vel 312, 40T
A= 1114, 179.7, 179.1, 125.0, 1824L-& VeERfgich 18y
60C2} 80 Co A= v7]7) 17.2, 20.1 19.2, 18.4, 1823}
3.0, 3.1, 3.1, 3.2, 3.22 uj-$ wW=2A F4AstHh E3] 559
A 1 5ta) 22 2 Zu)= 20 CoA 401.1€ 2 ¥-27)17F 7}
& dgen, 40 C o]} 2roie F3E 623, Hajw|, 4l

A8t Qg Aok Alo] £
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Fig. 2. Degradation of anthocyanin pigment from Jami

sweet potato at temperature conditions.

Table 4. The reaction rate and half-life(#;2) of thermal
degradation of purple-fleshed sweet potato anthocyanin pig-

ment solutions

Varieties ~ Temp.(C) kh'')  #n(day) R’
20 0.00586 118.3 0.99
40 0.00622 111.4 0.98
Mokpo No.62
60 0.04035 172 0.99
80 0.23364 3.0 0.98
20 0.00381 181.7 0.95
40 0.00386 179.7 0.95
Borami
60 0.03453 20.1 0.99
80 0.22338 3.1 0.99
20 0.00173 401.3 0.82
) 40 0.00387 179.1 0.87
Jami
60 0.03613 19.2 0.99
80 0.22222 3.1 0.99
20 0.00394 176.0 0.96
40 0.00554 125.0 0.98
Sinjami
60 0.03774 184 0.99
80 0.21935 32 0.98
20 0.00348 199.1 0.97
40 0.00380 182.4 0.99
Ayamurasaki
60 0.03800 182 0.99
80 0.21627 32 0.99

Purple-fleshed sweet potato solution: pH 3, Macllvaine buffer(0.1
M citric acid+0.2 M Na;HPOs). Concentration of purple sweet

potato is 0.05 g/100 ml.
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Fig. 3. Anhenius plot for thermal destruction of purple-
fleshed sweet potato anthocyanin pigment solutions.

Table 5. Anthenius kinetic parameters for the reaction of
thermal destruction of purple sweet potato anthocyanin pig-
ment solutions

Varieties E(J/mol)?  ky(day ')? R’
Mokpo No.62 54.67 1.76x10 0.87
Borami 60.93 1.38x10° 0.86
Jami 71.73 6.41x10° 0.95
Sinjami 59.35 8.57x10’ 091
Ayamurasaki 62.28 225x10° 0.88

" activation energy, 2 pre-exponential factor,

Arrhenius equation: k=koxe—E,/RT [ko is the frequency factor(per
day), E, is the activation energy(J/mol), R is the universal gas
constant(8.314 J/mol - K) and T is the absolute temperature(K).]
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