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Effect of Packaging and Storage Temperature on the Shelf-life
Extension of Kidney Bean (Phaseolus vulgaris L.)
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Abstract. To extend the shelf-life of kidney bean (Phaseolus vulgaris 1..) after harvest, we investigated the
effect of packaging material and storage temperature. In case of film package, there was no weight loss dur-
ing storage, but in paper-box package, remarkable weight loss occurred as storage period extended and stor-
age temperature risen. Firmness of kidney bean was greater in low temperature than ambient temperature
storage. Content of vitamin C was decreased rapidly during storage, and in paper package, low temperature
storage group had lower decrease of vitamin C than that of room temperature. Total chlorophyll content was
not difference among storage temperatures in film package treatments. However, in paper-box package,
decrease of chlorophyll in room temperature storage was greater than that of low temperature (8~10°C). In
terms of freshness of kidney bean, we suggest that shelf-life by low temperature storage (8 ~ 10°C) after PP
film or paper package was 8 days, but that by room temperature storage after paper package was 4 days.
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At FEE A, FE717 B9 AREEE ARAA
AXMEE FARAT )= Flo] F88, =S FAA
7= o RN 3% FAHE, A2, modified
atmosphere packaging(MAP) 5-°] It} E3] A2}
MAP 2= 2] 585994 ¥ 754 A
ot AT Ao At FoE 8 AT
Aol E7H o|thAharoni®} Ben-Yehoshua, 1973;
Ben-Yehoshua, 1985; Choi %, 2002; Golomb %,
1984; Park’} Kim, 2000; Yang &, 1993).
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A AR AETREE]) S o831, 3%
A LS 2ol Elatar vlZtEAIg AL 69
o g8l 2 AuiA 7R 83 Euge] 7R
T2 7Y iHE0lE AR sl A
o o]&stHtt. TFANFEE 30ume] polypropylene
(PP) film(B-X]=7] 30cm x40cm)} ZF¥HA82~(30cm
x 30cm x 30cm)E AFS3IEAL, A7 FErse] g
500g¥= Ho] ST FHA: A 29 &
SE2 v & FuFY IS JUE Yol ¥
A8HaL, 68 FEEL vk &) 30um polyethyl-
cene filme B3 $ol| FarFe] 7HFEE Ho] A8
Ft. AAFLE &5 1~3°C, 8~10°CY] A-40
FRoM, 2RI AFa1e] FHlAd FRTher
20~25°C). ARF F7taE 23 2 550 o3
FTERAE AGA T dig MEEZ A
AEr A7 5mme] probeE A2 FofE HEA
(FHW-100, Japan)S AME-3t 7R3F 252]ol probe
7} Smm FFEYS o ST BlEN] cgF &
A& Choi 520004} 7+ BPHo 2 AAAE 208
2% metaphosphoric acid®%] S0mLE F=3F 5 5
<4 2mLo] indophenol 0.2mL, 2% metaphospho-
ric acid 2mLE 7}ete] F83] EFsIHTE. A7)0l
2,4-dinitropheny}l(DNP) 1mLE Z7|3F H 37°Col|A
3AIZE WAAIZ| AL, SA] Y 3 85% H,S0.8-Y
5SmLE 71t F vortex mixer® S8}l 4204
3027k WAl F 540nmell M FBEE SAsi R
o] oA & A& dEATE 100mL A
Z}Eekol| A& 57 85% acetone 50mLE H7}

8l 24A17F WAS- At 1 AFEAE spectro-
photometer(Shimazu UV-1601, Japan)= 645, 663nm
M 2¥t FREE S8 et A E Brk=
¥ 4 25 E dEjele] Hagl Fnse gl
sl e, B9, g3 52 T Hriste] A
5 A9, Wi T o 3, vl HHE B8

T PdE ALE TEEAES Table 13 2
T} PPEE LB A2, 5870 ARl
ZZko] W3E A9 fglen, FEAEES IFAIE
8~10°C ©J3} A2A47go) Hlsl =AM T 3
A7) Ao, £3) vlijol] &BjdS A ¢l
58 AN A O kA Fof giE Fin ol A
N5 (Park 5, 1993), FF=(Pak T, 1993), Pyl
(Choi &, 2000), "F=(Choi 5, 2002) 5| Al&@d3}
o} fAYEl Agkolt). HidEE TN Fake] Wt
A9 gl AL 9 FAEr} wol A S
o3l o] &4lo) A9 QIR7] Wit R o AXIY
ks A 53] HhA Yol SHIES ¥R ¢l
8} A EAA FEko] 7R AR AL F4ERE
of] 2J8l F5e] 4lo] 1 YRle = Az

] AdE A F A5(Table 2)2] H3hk=
PPEE ¥ e FWAMEE X - 1-3°C A
A Wt A9 gilent a2l A2 AA I A7
71ZYe0] AHETE AT} AAEJT BE A=
AR &) JAPZ) ¥EE XA (Choi 5, 1998),

Table 1. Changes in weight loss in kidney bean during storage by packing material and storage temperature.

Weight loss (%)

Packir.1g2 Storage X
material temperature (°C)
6 day” 8 13 6 day 8 15
Polypropylene film 1~3 0.4¢c” 0.4c 0.4 Oc Oc 0.2
8~10 0.4c 0.5¢ 0.6 0.3c 0.5¢ 1.1
Room temperature 1.0c l.1c - 1.3b 1.9b -
Carton 1~3 0.6¢ l.1c 2.7 1.6b 2.0b 4.8
8~10 3.1b 4.3b 6.9 1.4b 2.0b 4.4
Room temperature 9.2a 12.9a - 2.4a 3.8a -

“PP, 30 um polypropylene film back; Carton, kidney bean harvested at June packed in carton with polyethylene film.
*A, kidney beans harvested in February; B, kidney beans harvested in June.

*Days of storage.

“Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 2. Changes in hardness of kidney bean during storage by packing material and storage temperature.

Hardness (kg/®5 mm)
Packing” Storage
: o AY B
material temperature (°C)
0 day” 8 13 0 day 8 15
Polypropylene film 1~3 2.83 2.98a" 2.92a 3.04 3.03a 3.00
8~10 2.83 2.93a 2.74a 3.04 2.82ab -
Room temperature 2.83 2.83a 2.34b 3.04 2.65b -
Carton [~3 2.83 2.95a 2.90a 3.04 3.05a 3.24
&~10 2.83 2.90a 2.84a 3.04 2.68b -
Room temperature 2.83 2.63b - 3.04 1.88¢ -
“*See Table 1.
Table 3. Vitamin C content in kidney bean during storage by packing material and storage temperature.
. Vitamin C content (mg/100 g FW)
Packing” Storage
: o A’ B
material temperature (°C)
0 day* 8 13 0 day 8 15
Polypropylene film 1~3 17.65 16.19a" 5.26 20.41 10.65ab 7.53
8~10 17.65 16.82a - 2041 12.60a -
Room temperature 17.65 16.67a - 20.41 11.84a -
Carton 1~3 17.65 16.06ab 6.60 2041 11.83a -
8~10 17.65 14.59b - 2041 9.08b -
Room temperature 17.65 - 15.90ab - 20.41 - -
“¥See Table 1.
Table 4. Chlorophyll content in kidney bean during storage by packing material and storage témpera‘fure.
‘ Chlorophyll content (mg-g™)
Packing® Storage s B
material temperature (°C) ' '
0 day® 8 13 0 day 8 15
Polypropylene film 1~3 0.29 0.30a" 0.22 0.21 0.20a 0.20
8~10 0.29 0.18b - 0.21 0.20a -
Room temperature 0.29 0.20b - 0.21 0.20a -
Carton 1~3 0.29 0.22b 0.17 0.21 0.21a 0.20
8~10 0.29 - - 0.21 0.18a -
Room temperature 0.29 - - 0.21 0.14b -

“WSee Table 1.
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Table 5. Changes in freshness in kidney bean during storage by packing material and storage temperature.

Freshness score’

Packing”
material

Storage
temperature (°C)

A* B

13 5 day 12

Polypropylene film 1~3 9
8~10 9
Room temperature 9
Carton 1~3 9
8~ 10 9

9

Room temperature

W~ N N N N Oy

9

o =3 =1 O o o
LI W L W L WA
AN N 1 N M| G0
i LA ~3 L =1 N0
W W ot W L =

2XSee Table 1.

*Freshness score: 9, excellent; 7, good; 5, poor; 3, very poor.

“Days of storage.

Carton

PP pacing

Packing material

8~107T
Sforage temperature

Room temp.

Fig. 1. Freshness after 8 days of storage of kidney beans harvested in June. A, kidney beans packed in carton with polyethyl-

ene film.
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