ISSN(Print) : 1738 7248, ISSN(Online) : 2287-7428
Korean J. Food reserv.
24(6), 734-

https: 1/doi. org/10 1 10(}2/kjfp 2017.24.6.734

ﬂg{b‘}a*l I-l%l-o %UI‘!I

The Korean Society of Food Preservation

e

Effects of combination treatment with sulfur dioxide generating pad

and modified atmosphere packaging (MAP) on the quality of
‘Campbell Early’ grape under simulated export conditions

Mi-Hee Choi, Jin-Su Lee, Byung-Seon Lim*

Postharvest Research Division, National Institute of Horticultural and Herbal Science (NIHHS), RDA, Wanju 55365, Korea

Bo|REX *Oll M sehui=el MAP SEHx 2|7}
‘Waolay Teo| EX0| 0|xlE P
A8 - o7 - YA
SEREH I SETISY HAFST
Abstract

The effects of combination treatment with sulfur dioxide generating pad (SO, pad) and modified atmosphere packaging
(MAP) on grape quality were examined under simulated exporting condition and actual export to Los Angeles,
USA. The ‘Campbell Early’ grape harvested in Hwaseong, Gyeonggi was precooled at 0°C, selected and packaged
at 10°C, and stored at 0C for 30 days. The treatment was as follows: general export packaging (control), only
SO; pad, combination of SO, pad and MAP (perforated polyethylene film, SO, pad+MA). In case of control and
only SO, pad under simulated exporting condition, the grape quality changes with storage time were decrease in
hardness and brush length, increase in stem browning, and increased in shattering rate. The treatment of SO, padtMA
was the most effective in preserving the grape quality since SO, concentration inside the package remained around
2.9 ppm by MA film. Grape exports from harvest to local distribution of the USA took 30 days, and only SO
pad+MA package showed no fungus, maintained brush length and rachis color, and was lowest at 4.0% of shattering
rate since the concentration of SO, in the package was about 4.0 ppm. As a result, it was considered that the
combination of SO, pad and MA was the most effective way to maintain freshness of grape during long-term
marine transportation and extend the shelf-life in exporting countries.
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Fig. 1. Changes of internal temperature (‘C, black color) and
relative humidity (%, gray color) of ‘Campbell Early’ grape
package under simulated export conditions at 0°C.
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Fig. 2. Changes in fruit firmness (a) and detachment force (b) of
‘Campbell Early’ grape under simulated export conditions at 0C.
All data are reported as the mean+SD (n=3). The significance levels according to the

treatments and storage time were expressed as abc and xXyz, respectively. Means with
different letters above a bar are significantly different at p<0.05.
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Table 1. Changes in peel color of ‘Campbell Early’ grape under simulated export conditions at 0°C

Storage period

Treatment (day) L value a value b value Chroma Hue AE

0 22.19£0.11* 1.4240.50° 0.660.11° 1.62+0.44 331.89+ 6.93° 0.000.00°

Conol 10 22.72+0.40° 1.410.39® -0,70022° 1.59£0.31 332.58+11.10° 0.69+0.26°
Ontro.

20 22.71+0.36" 1.31£0.54® -0,70£0.19° 1.52+0.42 329.62+14.20° 0.7320.28"

30 2186037 138£0.57° -0.2540,36" 1452051° 346,05+18.99" 0.7740,34°

0 22.19+0.11° 1.4240.50° 0.660.11° 1.62+0.44 331.89+6.93" 0.000.00°

0, md 10 22.610.43" 1.720.26® -0.532021° 1.81£0.18® 342.24+939° 0.68+0.19°
A

P 20 21.82+0.38" 1.28+0.06® -031£028° 134007 346.69+11.64° 0.57+0.38°

30 21914055 2,040.36" -0.36£0,35" 2.10£0.32° 349.41£11.17" 0.8540,55"

0 22.19+0.11° 1.4240.50° 0.660.11° 1.62+0.44 331.89+6.93" 0.000.00°

10 22.79+0,63" 1.18+0.51° -0.642022° 139+0.36" 328.71+19.35" 0.8520.51°

SO, pad+MA , \
20 23341 36" 1.192021 -046+0.45" 133£0.13 338.9020.60° 1.1420.56"
30 21.76+0.36" 1.49+0.29 -04320.14° 1.56£0.25® 343.15+7.86" 0.57:031%°

VAll data are reported as the meantSD (n=3). The significance levels according to the treatments and storage time were expressed as abc and xyz, respectively. Means with

different letters above a bar are significantly different at p<0.05.
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Fig. 3. Changes in rachis browning index of ‘Campbell Early’
grape under simulated export conditions at 0C.

All data are reported as the meanSD (n=3). The significance levels according to the
treatments and storage time were expressed as abc and Xyz, respectively. Means with
different letters above a bar are significantly different at p<0.05.
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Table 2. Changes in quality characteristics of ‘Campbell Early’ grape after shipping and transportation for export to USA

Treatment SO, (ppm) SSC (°Brix) Brush length (mm) Shattering rate (%) Rachis browning index
Control 167" 27415 14.745.6° 05£3.5"
SO, pad - 173" 38+14° 6.642.5° 1340.8°

S0, pad+MA 40109 152° 6.91.7a 40£0.1° 37:04°

"MeansSD (n=3) within each column followed by the different letters above a bar are significantly different at p<0.05.
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(a), the shattered status of grapes according to treatments; (b), the status of rachis browning, fungal growth, and brush length of grapes according to treatments.
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