BExIX|(Korean J. Crop Sci.), 62(1): 66~72(2017) ISSN 0252-9777(Print)
DOI : hitps://doi.org/10.7740/kjcs.2016.62.1.066 ISSN 2287-8432(Online)

Original Research Article

aAxe| ME7F % 220 ME

A-|1* = 1%
=g - . -

2t A 458 =Xl 712t 718
2

L3

=
1. 1" . A=EH! .
P MZEH

r

F &
(<)

oy

A .
+3

rk>
Ofol
0

rio

Determination of Greening and Shelf Life of Potato Based on Washing and Storage
Temperature Conditions

Su Jeong Kim"*, Hwang Bae Sohn"*, Su Young Hong', Jung Hwan Nam', Dong Chil Chang', Jong Taek Suh',
and Yul Ho Kim"'

ABSTRACT Potato greening determines the shelf life and affects the marketability of this tuber. Various stresses during
handling and storage interact to affect the tuber’s physiological status and can affect the rate of greening. This study investigated
the effects of storage temperature on tuber greening and shelf life in unwashed and washed potatoes of the cultivar Superior.
Physiological and biochemical changes were examined during 15 days at room temperature (23+2°C) under cool-white
fluorescent light after storage for 1 month at different temperatures (4°C, 20°C). Hunter a values were negative (-) for washed
potatoes after 3 days (-0.8) and 15 days (-2.5) at room temperature following 1 month of storage at 4°C while positive (+) values
were observed for unwashed potatoes after 15 days at room temperature. The Hunter AE values of washed potatoes previously
stored at 4°C for 1 month increased after 3 days at room temperature compared with those of unwashed potatoes. The total
chlorophyll content of washed potatoes was higher than that of unwashed potatoes. The highest correlation was observed between
the Hunter AE value and Hunter a value (-0.93506), while a positive correlation coefficient (0.89806) was observed between
greening criteria and Hunter AE value by using colorimetry. We conclude, therefore, that there is a biosynthetic link between
temperature-induced chlorophyll accumulation and tuber greening in storage.
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Fig. 1. Experimental workflow showing washing and storage temperatures used to assess the shelf life of potatoes of the cultivar

Superior.
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multi deluxe BL126DK blender, Tefal Co., Kaleo, France)
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3] E33 T A (UV-vis spectrophotomer X-ma 2000, Human
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Fig. 2. Weight loss rates of unwashed and washed potatoes of the
cultivar Superior at room temperature (23+£2°C) under cool
white fluorescent light (11.2 pmol-m™:s™) for 12 h light/dark
cycles following different storage temperature conditions. @,
Unwashed potatoes after harvest; B, unwashed potatoes stored at
4°C for 1 month; A, unwashed potatoes stored at 20°C for 1
month; O, washed potatoes after harvest; [, washed potatoes
stored at 4°C for 1 month; 2, washed potatoes stored at 20°C for
1 month. Error bars represent the standard deviation of the mean
(n=4).
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Fig. 3. Hunter L values (A), a values (B), and b values (C) in
unwashed and washed potatoes of the cultivar Superior at room
temperature (23+£2°C) under cool white fluorescent light (11.2
umol-m™-s™) for 12 h light/dark cycles following different
storage temperature conditions. @, Unwashed potatoes after
harvest; M, unwashed potatoes stored at 4°C for 1 month; A,
unwashed potatoes stored at 20°C for 1 month; O, washed
potatoes after harvest; [], washed potatoes stored at 4°C for 1
month; A, washed potatoes stored at 20°C for 1 month. Error
bars represent the standard deviation of the mean (n = 4).
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Fig. 4. Hunter AE values of unwashed and washed potatoes of
the cultivar Superior at room temperature (23+2°C) under cool
white fluorescent light (11.2 pmol'm™+s™) for 12 h light/dark
cycles following different storage temperature conditions. @,
Unwashed potatoes after harvest; B, unwashed potatoes stored
at 4°C for 1 month; A, unwashed potatoes stored at 20°C for 1
month; O, washed potatoes after harvest; (1, washed potatoes
stored at 4°C for 1 month; A, washed potatoes stored at 20°C
for 1 month. Error bars represent the standard deviation of the
mean (n =4).
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Fig. 5. Greening criteria of unwashed and washed potatoes of
the cultivar Superior at room temperature (23+£2°C) under cool
white fluorescent light (11.2 pmol-m™-s™) for 12 h light/dark
cycles following different storage temperature conditions. @,
Unwashed potatoes after harvest; B, unwashed potatoes stored
at 4°C for 1 month; A, unwashed potatoes stored at 20°C for 1
month; O, washed potatoes after harvest; [1, washed potatoes
stored at 4°C for 1 month; &, washed potatoes stored at 20°C
for 1 month. Error bars represent the standard deviation of the
mean (n =4).
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Fig. 6. Total chlorophyll content of unwashed and washed
potatoes of the cultivar Superior potatoes at room temperature
(23+2°C) under cool white fluorescent light (11.2 pmol-m™-s™)
for 12 h light/dark cycles following different storage temperature
conditions. @, Unwashed potatoes after harvest; B, unwashed
potatoes stored at 4°C for 1 month; A, unwashed potatoes stored
at 20°C for 1 month; O, washed potatoes after harvest; [,
washed potatoes stored at 4°C for 1 month; 2, washed potatoes
stored at 20°C for 1 month. Error bars represent the standard
deviation of the mean (n = 4). F.W. = fresh weight.
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Table 1. Pearson’s correlation coefficients with greening factor for unwashed and washed potatoes of the cultivar Superior at

different storage temperature conditions.

e e e e e T Chloooi cotn
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Hunter a value 1 -0.04283™° -0.93506""  -0.85879"" -0.54140™"
Hunter b value 1 -0.13333"  -0.32850™° -0.30873"°
Hunter AE value 1 0.89806" " 0.50131""
Greening criteria 1 0.57075"

Chlorophyll content

1

NS, *, #%_¥%%

(Grunenfeder et al., 2006)2} L A|st= ZFaFo|ct.

=519} AbmtA
27 AHGE 9 Bae ol o2 AL & =3}
2t =9k 7F 8l9] e A% Aik= Table 13}
2t} =4 E 2oty Hunter LEH-0.58868) X Hunter
aff(-0.85879)3} w& Fo| AHHAES EIANE Ak
(0.89806) = & Ao HHUAE HAth d=54 oF
< Hunter agl(-0.54140)¥= &2 79 AHdAE 23
Hunter LZH0.47741), Mx}7k0.50131), S¢tH7}H
(0 57075)9H= =& Aol AlmHAES Hc) olgst Ay}
L 42 A4 H3e x| uet 924 gF HE)
7} BEItHs A A 3K Grunenfelder e al., 2006)2}F 42|
st Adoldith dedom A} ii}ﬁ”} 712 A
Hunter agto] ufo]y2(-)2 Hojx| 11, Mxpgko] 3.00]4k0
2 AAILL, AT STA oY A AEa el B
o

%
of %aph AAHgITty Te & 4 gich

lzl

Ao o fEIA W7ol 4B
: 7

He AR g
el Wabt Astsie
Wik A W) BB A ALAY 3200 082 A7
Gl 1590 2552 e =3} stsict AL o
AHSH) oL AR TIEC AHLA AN A
Qe FA3 F7hsk Aol Lol m}a}

Nonsignificant or highly significant at p < 0.05, p <0.01, p <0.001, respectively.
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