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Abstract

The objectives of this study were (1) to study the properties of grapes
packaging materials and methods those are recently used by the Royal Project
Foundation (RPF) ; corrugated carton and plastic clamshell (2) to design the new
packaging that improving transportation efficiency, extending shelf life, reducing
damage with optimizing cost (3) to design labels and packages for sale promotion.
After evaluated the properties of RPF packages, it was found that there were 3
points need to be improved. First, the size of corrugated carton (F-flute) was much
bigger than the amount of 500 erams grapes. New designed package should be
smaller for cost saving and effective space utilization during shipment. Second,
plastic clamshell was too small for 500 grams grapes. The packing operation time
was much longer than it should be. New designed packages needed to be bigger to
facilitate the packing operators. Also, the size need to be adjusted to fully fit in
plastic crate that RPF used as shipping container to prevent movement during
distribution, thus reduce damage that might be occurred. Third, the strength and
stack-ability of plastic clamshell need to be improved. New design packages needed
to be stronger and can be stacked on each other without damage the fruit. The
performance of new designed packages in terms of space utilization, packing ability
and shelf life were evaluated compared with RPF packages. There were 7
treatments; (A) grapes packed in polystyrene tray wrapped by stretch film and
placed in RPF corrugated carton (B) grapes packed in polystyrene tray wrapped by
stretch film and placed in new designed corrugated carton (C) grapes packed in new
designed corrugated carton (D) grapes packed in RPF plastic clamshell (E) grapes
packed in new designed plastic clamshell with holes (F) grapes packed in new
designed plastic clamshell without holes and (G) grapes packed in plastic bag.

In terms of space utilization, new designed corrugated carton and plastic
clamshell had 1.5 times higher efficiency than RPF corrueated carton. Grapes packed
in new designed plastic clamshell with holes had the least damage percentage. The
packing operation times of plastic bag and new designed clamshell were shortest
which were 10 and 15 seconds, respectively. The packing operation time of new
designed clamshell was 4 times more efficient than packing in RPF plastic clamshell.

During storage at 25°C, grapes packed in polystyrene tray wrapped by stretch
film and those in plastic clamshell without holes had the highest sensory scores in
stem greeness, fruit freshness and overall acceptance which related to weight loss
percentage. Ascorbic acid or vitamin C contents in all treatments decreased 41-68%
after stored for 2 days. In addition, the mold was found in all treatments on day 4.

Therefore, grapes packed in all packaging types studied had 2 days shelf life.
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During storage at 5°C for 10 days, grapes packed in all packaging types had
acceptable scores in stem greeness, fruit freshness, firmness, sweetness, flavor and
overall acceptance which were greater than 2.5 out of 5. Grapes packed in
polystyrene tray wrapped by stretch film had the highest score in stem greeness.
However, the water condensation inside stretch film and plastic bag caused the fruit
rotten. Firmness of grapes packed in new designed corrugated carton and RPF
clamshell decreased. There packages had high opening percentage resulted in higher
water loss from fruits and cause shrivering. Ascorbic acid content in all treatments
decreased 33-57% and 64-84% after stored for 5 and 10 days, respectively.
Reduction rate of ascorbic acid content at 5°C is slower than that at 25°C. Mold was
found in grapes packed in polystyrene tray wrapped by stretch film and new
designed plastic clamshell on day 12 while other treatments were found earlier on
day 10. Grapes packed in all packaging types were found rotten on day 10 except
that packed in plastic bag which found earlier on day 6. Therefore, grapes in all
treatments had 8 days shelf life except that packed in plastic bag which had only 4
days shelf life.

From consumer preference on 3 graphics designed on corrugated carton, it
was found that graphic A, which contained badge, gold and black, provided the
brightness to consumer perception and had the highest score (247 points). Sixty two
percents of consumers liked graphic A the most. Further more, the consumer
preference on 8 labels which designed to adhere plastic clamshell lid were studied.
It was found that eraphic A, which contained badge, gold and black, provided
brightness to consumer perception as well. Label A got 172 points. Thirty nine
percents of consumer preferred graphic A the most. In addition, the consumers were
asked to choose between RPF corrugated carton and new design corrugated carton,
100% chose the later because it was more beautiful and attractive. In addition, when
they asked to choose between RPF plastic clamshell and new design plastic
clamshell, it was found that 95% chose new design plastic clamshell due to it is
more beautiful and had a bigger size which seemed to be more valuable compared

with its price.



