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Abstract

The effect of the combined argon (Ar) gas packaging treatment on the browning of fresh-cut potatoes was studied.
Fresh-cut potatoes were prepared for the following six groups: dipping distilled water for 1 minute and air packaging
(Cont); dipping in distilled water for 1 minute and argon gas packaging (AR); dipping in 1% ascorbic acid for
1 minute and air packaging (AA); dipping in 1% ascorbic acid for 1 minute and argon gas packaging (AAR);
blanching at 35°C for 30 minutes and air packaging (BL); and blanching at 35°C for 30 minutes and argon gas
packaging (BAR). The potatoes were washed, peeled, and sliced (1.5x1.5x1.5 cm) before treatment. The samples
were packed with a 0.04-mm-thick OPP film and were stored at SC for 9 days. During the storage, the O, concentration
decreased in Cont but increased in the AR, AA, AAR, BL, and BAR groups. The CO;, concentration increased
during storage. The AR, AAR, and BAR groups showed high L and low a, b values (browning index). The
growth of the total aerobic bacteria was also inhibited in the AR group. During storage, the PPO activity gradually
increased, and the AR group showed lower PPO activity. The AA and AAR groups showed high DPPH radical
scavenging activity. It was demonstrated that the argon gas packaging is effective in the quality maintenance of

fresh-cut potatoes.
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Fig. 1. Changes in oxygen and carbon dioxide concentrations of
fresh-cut potatoes treated with argon andfor low temperature
blanching or ascorbic acid during storage at 5C for 9 days.

Cont: fresh-cut potato was dipped in distilled water for 1 minute; AR: fresh-cut potato
was dipped in distilled water for 1 minute with argon gas packaging; AA: fresh-cut
potato was dipped in 1% ascorbic acid for 1 minute; AAR: fresh-cut potato was dipped
in 1% ascorbic acid for 1 minute with argon gas packaging; BL: whole potato was
treated blanching at 35°C for 30 minutes; BAR: whole potato was treated blanching
at 35°C for 30 minutes with argon gas packaging. MeanstSD (n=3) with different
letters are significantly different at 5% level.
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Fig. 2. Changes in L', a" and b’ value of fresh-cut potatoes treated
with argon andfor low temperature blanching or ascorbic acid
during storage at 5C for 9 days.

Cont: fresh-cut potato was dipped in distilled water for 1 minute; AR: fresh-cut potato
was dipped in distilled water for | minute with argon gas packaging; AA: fresh-cut
potato was dipped in 1% ascorbic acid for 1 minute; AAR: fresh-cut potato was dipped
in 1% ascorbic acid for 1 minute with argon gas packaging; BL: whole potato was
treated blanching at 35°C for 30 minutes; BAR: whole potato was treated blanching
at 35°C for 30 minutes with argon gas packaging. Means+SD (n=20) with different
letters are significantly different at 5% level.
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Fig. 3. Changes in browning index (BI) of fresh-cut potatoes treated
with argon andfor low temperature blanching or ascorbic acid
during storage at 5T for 9 days.

Cont: fresh-cut potato was dipped in distilled water for 1 minute; AR: fresh-cut potato
was dipped in distilled water for 1 minute with argon gas packaging; AA: fresh-cut
potato was dipped in 1% ascorbic acid for 1 minute; AAR: fresh-cut potato was dipped
in 1% ascorbic acid for 1 minute with argon gas packaging; BL: whole potato was
treated blanching at 35°C for 30 minutes; BAR: whole potato was treated blanching
at 35°C for 30 minutes with argon gas packaging. Means*SD (n=20) with different
letters are significantly different at 5% level.
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Fig. 4. Changes in DPPH radical scavenging activity of fresh-cut
potatoes treated with argon and/or low temperature blanching or
ascorbic acid during storage at 5C for 9 days.

Cont: fresh-cut potato was dipped in distilled water for 1 minute; AR: fresh-cut potato
was dipped in distilled water for | minute with argon gas packaging; AA: fresh-cut
potato was dipped in 1% ascorbic acid for 1 minute; AAR: fresh-cut potato was dipped
in 1% ascorbic acid for 1 minute with argon gas packaging; BL: whole potato was
treated blanching at 35°C for 30 minutes; BAR: whole potato was treated blanching
at 35°C for 30 minutes with argon gas packaging. MeansSD( n=3) with different
letters are significantly different at 5% level.



Argon gas treatment of fresh-cut potatoes 167

o]+ ascorbic acid & A
=3}l11 ¢+ ascorbic acid®] dHAk3t
gk uwj F2l Ao 2 Alg H . Ascorbic acid

HZ] A7 o= Cont7-9} 94 <1
2pol 7} EPA] e A0 2 Ho}l AL blanching 4 2]}
argon FyAEA o] AH o] 7hfe] Eaks) EA] =Rl
JES FA] Edhe Aoz A,

N
AC)
=2

o
ol
——

of Ty g
D)
=
2

I
o

Polyphenol oxidase(PPO) &HAd9

Polyphenol oxidasel] 2]k A
o] AN AL A7+ Fa 8210 F A 9o
o, 717tel] Eo] A= polyphenolo] 7|22 2-8-3}¢]
Ve g T AWES FACE W o] dojdrt
(24,25). AW o] 7kake] A7|71ol| w2 PPO 4] W3}
£ A% A9E Fig 59 e AR 717te] Agol
w2} PPO 242 S7h8ke Aas Ueilen, A4 A

713t &<t Cont7-ell A 71 =2 PPO 873 Uehliith
©]5= argon gas 1 2)7} A8} E A9 tyrosinase®] B4 74

A7 E37F ltke A7-23H20)9 AR BEFE W
BRI} 27 & Fdl|= blanching &7l A 71 v
PPO 4L Yelyige), A& 70+ Cont, BL, AA,
AAR, BAR, AR =02 ARTIA 7} w+& PPO 48
eIk o] g PPO &/ A= & A7 A w3}
ARee Aot FEFS YERATE PPO &40 71
A Yehd Cont7Holl A L gk 7}% S yeht 2ol
mo] APHYo= AL g & 9k

120 r

PPO activity {(U/fg)

dayl dayl day3 day6 dayd

Storage period

Fig. 5. Changes in PPO activity of fresh-cut potatoes treated with
argon andfor low temperature blanching or ascorbic acid during
storage at 5C for 9 days.

Cont: fresh-cut potato was dipped in distilled water for 1 minute; AR: fresh-cut potato
was dipped in distilled water for 1 minute with argon gas packaging; AA: fresh-cut
potato was dipped in 1% ascorbic acid for 1 minute; AAR: fresh-cut potato was dipped
in 1% ascorbic acid for 1 minute with argon gas packaging, BL: whole potato was
treated blanching at 35°C for 30 minutes; BAR: whole potato was treated blanching
at 35°C for 30 minutes with argon gas packaging. Means+SD (n=3) with different
letters are significantly different at 5% level.
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Fig. 6. Changes in total plate count of fresh-cut potatoes treated
with argon andfor low temperature blanching or ascorbic acid
during storage at 5C for 9 days.

Cont: fresh-cut potato was dipped in distilled water for 1 minute; AR: fresh-cut potato
was dipped in distilled water for 1 minute with argon gas packaging; AA: fresh-cut
potato was dipped in 1% ascorbic acid for 1 minute; AAR: fresh-cut potato was dipped
in 1% ascorbic acid for 1 minute with argon gas packaging; BL: whole potato was
treated blanching at 35°C for 30 minutes; BAR: whole potato was treated blanching
at 35°C for 30 minutes with argon gas packaging. Means+SD( n=3) with different
letters are significantly different at 5% level.
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