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The aim of this study was to evaluate the use of vacuum-impregnation (V1) for enriching the ascorbic acid
content of whole potatoes. Whole potatoes were immersed in a 10% ascorbic acid (AA) solution. A vac-
uum pressure of 70 cm Hg was applied for 0-60 min, following atmospheric pressure restoration for
3 h, while samples remained in the VI solution. AA concen trations of potatoes were measured using HPLE.
The effects of cooking and storage time in subsets of the fortified samples were alsy evaluated. Resulis
indicated that the AA concentration of whole pofatces increased with vacuum time (max 150 mg/

L?-T;m 100 g fr_wt_). In addition, a steam-cooking study showed that 100 ¢ of the 25 min steam-cooked VI pota-
Vi i atian toes could provide adults with S0-100% of the recom mended d aily allowance of AA (100 mg L. The storage
Amarhi:ad]d : study showed that VI whole potatoes had a relatively high AA concentration { 50 mg 100 g fr. wi), even at
Seam-caaking 14 days of storage ar 4 °C. This stdy ind icated that VI mearmen t of whale potaroes was useful for enrich-
Smrage ing the AA content.

& 2011 Elsevier Lid. All rights reserved.
1. Introduction metabolic role of AA is related to anoxidation and reduction reac-

Increased consumer interests in the health benefits of foods
have led to significant development of nutraceuticals and func-
tional foods (Zhao & Xieb, 2004 ). The global functional food market
is estimated to be 47.6 billion USE, the United States being the larg-
est market segment, followed by Eumope and Japan (Sloan, 2002).
Lasty, the range of functional foods that have potential health ben-
efits has grown tremendously. Examples include baby foods, bak-
ery goods and cercals, confectionery, dairy foods, ready meals,
snacks, soft drinks, such as energy and sport drinks, meat products
and spreads, These fundional foods are associated with various
types of benefit, and involve vitamin and mineral fortification, cho-
lesteml reduction, antioxidants, phytochemicals, dietary fibre,
herbs and botanicals, and probiotics, prebiotics and symbiotics
(Alzamora et al, 2005])

Patato (Solanum tuberosum L) is one of the world's most impor-
tant crops, ranking fifth in terms of human consumption and
fourth in worddwide production (Burgos, Auqui, Amoros, Salas, &
Bonierbale, 2009 ) Beyond supplying energy and good quality pro-
tein, potato is also an important source of vitamins and minerals.
However, its value within the human diet - particularly as a source
of vitamin C - is often underestimated or ignored { Dale, Griffiths, &
Todd, 2003). Potatoes have melatively high ascorbic acid (AA) con-
tents, AA is an essential component of mast living tissues. The
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ton in which AM is reversibly oxidised to dehydroascorbic acd. AA
promaotes the hydraxylation reaction in a number of biosynthe tic
pathways (Barnes & Kodieclk, 1972; Levine, 1986) Hydroxylation
is required to stabilise the triple helical conformation of collagen
Compromised collagen production, assodated with AA deficiency,
results in impaired wound healing (Bird, Schwartz, & Peterkolsky,
1986). Moreover, AMA plays an important role in protection against
aidative stress as an antioxidant. AA is an important scavenger af
free radical species, such as reactive oxygen species that can cause
tssue damage resulting from lipid peroxidation, DNA breakage or
base alterations, and may contribute to degenerative diseases, such
as heart disease or cancer (Bates, 1997). Due o its participation in
the oxidation of transition metal ions, AA also plays an important
role in enhandng the bicavailability of non-haem ion (Teucher,
Dlivares, & Cori, 2004). The Food and Agriculture Organizabon
(FAD) indicated that the recommended nutrient intake of vitamin
Cranges from 25 to 45 mg/day, depending on age. However, based
on available biochemial, dinical and epidemiological studies, the
current recommended daily allowance (RDA) for AA is suggested
to be 100 mg/day for adults to achieve cellular saturation and re-
duce risk of heart disease, stroke and cancer, in healthy individuals
(Naidu, 2003}

Vacuum-impregnation (V1) treatment is effective in preventing
discoloration of frut pieces by enzymatic and oxidative browning,
without using antioxidants, via memoval of oxygen from the pores
(Alzamora et al., 2000; Barbosa-Canovas & Vega-Mercado, 1996]
Another important factor contributing to quality improvement is
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Tgure 11-2 CryeSEM mucrographs of parenchyma of some vegetal tissses. & Apple. b: Pineaspple ¢ Potam.
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Fig. 5. Scanning electron micrograph of apple tissue where an ICS may be observed.
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Fig. 6. The HDM in an ideal pore.
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The aim of this study was to evaluate the use of vacuum-impregnation (V1) for enriching the ascorbic acid
ocontent of whole potatoes. Whole potatoes were immersed in a 10% ascorbic acid (AA) solution. A vac-
uum pressure of 70 cm Hg was applied for 0-60 min, following atmospheric pressure restoration for
3 h, while samples remained in the Vl solution. AA concen trations of potatoes were measured using HPLE.
The effects of cooking and storage time in subsets of the fortified samples were also evaluated. Resulis
indicated that the AA concentration of whole pofatoes increased with vacuum time (max 150 mg/

\x",'}}:rd;m 100 g fr_wt_). In addition, a steam-cooking sudy showed that 100 g of the 25 min steam-cooked VI pota-
[ ——— atian toes oould provide adulbs with S0-1 00% of the recom mend ed d aily allowanc e of AA (100 mg). The storage
Ascarbic .d]d s study showed that V] whole potatoes had a relatively high AA concentration {50 mg/100 g fr. wi), even at
Seam-coaking 14 days of storage ar 4 °C_ This stady indicated thar VI mearment of whole potatoes was useful for enrich-
Smrage ing the AA content.

@ 2011 Elsevier Lid. All rghts reserved.
1. Introduction metabolic role of AA s related to anoxidation and reduction reac-

Increased consumer interests in the health benefits of foods
have led to significant development of nutraceuticals and func-
tional foods {Zhao & Xieb, 2004 ). The global functional food mardket
i5 estimated to be 47.6 billion USE, the United States being the larg-
est market segment, followed by Eumope and Japan (Sloan, 2002 ),
Lastly, the range of functional foods that have potential health ben-
efits has grown tremendously. Examples include baby foods, bak-
ety goods and cereals, confectionery, dairy foods, ready meals,
snacks, soft drinks, such as energy and sport drinks, meat products
and spreads. These fundional foods are associated with various
types of benefit, and involve vitamin and mineral fortification, cho-
lestemnl reduction, antoxidants, phytochemicals, dietary fibre,
herbs and botanicaks, and probiotics, prebiotics and symbiotics
(Alzamora et al, 2005)

Potato( Solanum wberosum L) is one of the world's most impor-
tant crops, ranking fifth in terms of human consumption and
fourth in woddwide produdion (Burgos, Auqui, Amoros, Salas, &
Bonierhale, 2009 ). Beyond supplying energy and good quality pro-
tein, potato is also an important source of vitamins and minerals.
However, its value within the human diet - particularly as a souroe
of vitamin C - is often underestimated or ignored ( Dale, Griffiths, &
Todd, 2003 ). Potatoes have relatively high ascorbic acid (AA) con-
tents. AA is an essential component of most living tissues. The
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ton in which AA s reversibly axdised to dehydroascorbic acd. A
promotes the hydraxylation reaction in a number of biosynthe tic
pathways (Barnes & Kodieck, 1972; Levine, 1986) Hydroxylation
is required to stabilise the triple helical conformation of collagen
Compromised collagen production, assodated with AA deficiency,
results in impaired wound healing (Bird, Schwantz, & Peterkofsky,
1986). Moreover, AA plays an important role in protection against
axidative stress as an antioxidant. AA 15 an important scavenger of
free radical species, such as reactive oxy gen species that can cause
tissue damage resulting from lipid peroxidation, DNA breakage or
base alterations, and may contribute to degenerative diseases, such
as heart disease or cancer (Bates, 1997). Due to its participation in
the oxidation of transiion metal ions, A4 also plays an important
role in enhandng the bicavailability of non-haem ion (Teucher,
Olivares, & Cori, 2004). The Food and Agriculture Organization
(FAD) indicated that the recommended nutrient inta ke of vitamin
Cranges from 25 to 45 mg/day, depending on age. However, based
on available biochemical, dinical and epidemiological studies, the
current recommended daily allowance (RDA) for AA is suggested
to be 100 mgjday for adults to achieve cellular saturation and re-
duce risk of heart disease, stroke and cancer, in healthy individuals
(Maidu, 2003},

Vacuum-impregnation (V1) treatment is effective in preventing
discoloration of fruit pieces by enzymatic and oxidative browning,
without using antioxidants, via memoval of oxyzen from the pores
(Alzamora et al., 2000; Barbosa-Canovas & Vega-Mercado, 1996)
Another important factor contributing to quality improvement is
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Fig. 1 Experimental setup. A represents the local leaf, B the
non-treated systemic leaf. All types of stimulation were applied to

the leaf A, and gas exchange measurements were performed on
leaves A and B.
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(Sweet potatoes of 1 million tons are harvested in
Japan. Okinawa (the northern part in Japan) iIs a
famous area, especially for purple-colored sweet
potato)
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Samples and Storage

Bise variety

Harvest date: Nov. 2011
Storage: 20°C for 1 months



Electric treatment (ET)
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Time after the treatment
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Analytical method

Total phenols : Folin—Ciocalteu
Antioxidant activity : DPPH
Soluble solid : Refracto meter
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Conclusion






3. The 200 mA current charge also
Increased the antioxidant activity
1.4 times as compared with non-
treatment.

4. The 200 mA current charge also
decreased the Brix level 0.2 times
as compared with non-treatment.







Further work

1. Effect of the treatment time on
the antioxidant activity

2. Direct probe to a sweet potato
and Its response of the sweet potato




3. Direct current and alternating
current responces

4. Challenges to other agricultural
products
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