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Abstract

Stabilities of purple sweet potato (PSP) anthocyanin pigment on pH, sugars, organic acids, metal ions, as-
corbic acid and light were investigated to provide the basic information for utilization of PSP as a potential
source of anthocyanin pigment. pH has a marked influences on the color of the PSP anthocyanin solution; i.e.,
at low pH the color of PSP was more intense and stable. It showed characteristic bathochromic shift as the
pH of the solution increased. Among the sugars tested, glucose showed a protective effect on the color of
PSP pigment to raise the color intensity and stability, while sucrose and fructose showed an adverse effect.
Addition of organic acids greatly increased the stability of PSP anthocyanin pigment.. Citric acid was found to
be the most effective followed by malic, tartaric, and succinic acids. Most metal ions except Al and Cd*
were found to be detrimental effect on the stability of PSP pigment. Ascorbic acid degraded PSP pigment con-
siderably, and had a synergistic effect with oxygen on the pigment degradation. The effect of light on PSP
pigment was found to be very deleterious. The pigment degradation can be minimized by shielding the light

from the pigment solution.
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Table 1. Preparation of anthocyanin solution to test

the effect of ascorbic acid

Anthocyanin  Ascorbic acid

Treatment solution (ml) (mg) Thiourea (mg)

O, Flushing 100 - -
100 50 -
100 100 -
100 50 50
100 100 50

N, Flushing 100 - -
100 50 -
100 100 -
100 50 50
100 100 500
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Fig. 1. Flow diagram for the extraction and pu-
rification of purple sweet potato anthocyanin pigment
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Table 2. Effect of pH on the change of maximum
wavelength of purple sweet potato anthocyamin solu-
tion

pH of buffer Actual pH  Max. wavelength (nm)
1.0 123 518
2.0 2.24 522
3.0 3.29 526
4.0 4.24 530
5.0 5.13 536
6.0 6.34 542
7.0 7.38 562

N
w
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Fig. 2. Effect of pH on the color intensity of purple
sweet potato anthocyanin solution
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Fig. 3. Effect of sugars on the color intensity of purple
sweet potato anthocyanin solution
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Fig. 4. Stability of anthocyanin solution of purpie
sweet potato
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Fig. 5. Effect of organic acids on the color intensity of
purple sweet potato anthocyanin solution
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Fig. 6. Stability of anthocyanin solution of purple
sweet potato

el 7o g vepyte}

50|29 gg

A tuke]  anthocyanin 44898l Hg®, Ag™,
Fe¥, Cd™, Mn®, AI", Zn*, Cu*% 10 ppm3} 100 ppm
A 718k 3 60°Cell A1 AaHA] anthocyanin 4 Aol
i3t ol FHol&2] g FAgE AukE Table
33 Zgkct. o] F FEol F Mn*o] 10 ppmT-ol A
10 ¥ =] 16% A x2] A7} 3k23)] QloiA] A4
atz|2tgo] 743 Agk vbi A2 100 ppmeT-oll 2] 4]
BAEE] 45%2 AHEE FEo] R F AAtE o)
A Egtes 2T woiE 4% o 9
Z2]3 o] F Férol2E 7hEdl Heo} Cu™ 2 Fe&
A 915l 10 ppm3} 100 ppm- Alo]o] & x}olE
E 7 g

dub] © 2 anthocyanin A= ZHE F40)-2.3) ut
Z3te] 2t ES PRty e A gl Sis-
trunky} Cash®'i= w5 G o2 =748 ebA) 514
ZArbil 819 ¢ v Wrolstad®} Erlandson® % A}7] 24
Ao Mgk "@r| sl Ades HE=gdoky
Hadlgch o] £9] Aul= AR srat Y49 obAd
Aol thgh £ A7) Aol A U3, o]2idt A}
A2 AlF} Cd 5% o83+ A4 7} anthocyanin 44

e} Qb sk 7FsA & A4k gleh

Ascorbic acide| &g

Ascorbic acid”} anthocyanin 442 gt Al n] %]
£ o3 ge mabshr] Slsted Aba 20 shellAlo} Abx
F-o] askEl F718}ol| 4] 2] ascorbic acid®] H 7
o w}Z anthocyanin 4-2) FHEE-E 233 Aake
Fig. 75} ek, Abavbag 205k l9jd o2 A
& FUT 499} Warkad s Aavh At



ALY argtat Ae] ok A 157

Table 3. Effects of metal ions on the retention of purple sweet potato pigment

Concentration

Residual Pigment (%)

Metalion
(ppm) 0 day 2 days 4 days 6 days 8 days 10 days
Control 0 100 74.0 67.8 56.2 483 411
Hg™ 10 100 72.4 66.9 55.6 48.5 424
100 100 69.8 65.1 50.4 42.0 36.0
Ag™ 10 100 67.2 62.5 52.1 45.6 40.1
100 100 61.2 59.1 522 46.2 422
Fe™ 10 100 73.4 68.8 57.2 48.2 42.8
100 100 72.6 64.0 53.6 455 38.2
Cd* 10 100 73.6 68.0 559 48.0 423
100 100 72.9 67.7 54.7 48.0 42.0
Mn™ 10 100 60.1 47.8 24.7 17.5 16.0
100 100 59.7 49.4 28.6 20.4 17.1
Al” 10 100 77.1 68.7 579 499 43.0
100 100 73.2 67.4 55.5 50.0 44.5
Zn™ 10 100 75.5 67.3 56.7 50.6 42.2
100 100 72.5 65.9 55.9 50.1 419
Cu™ 10 100 76.4 69.8 53.0 43.0 39.0
100 100 71.2 60.9 42.0 350 30.0
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Fig. 8. Effect of lights on the stability of purple sweet
potato anthocyanin soultion
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