G3 SUNGOLD KIWIFRUIT POSTHARVEST-TURKEY
TECHNICAL REPORT
INTRODUCTION

Kiwifruit (Actinidia deliciosa) is a hexaploid species and belongs to the family Actinidiaceae
and order Ericales (Huang et al. 2013). It is believed to have originated in China and the
major center of diversity of the genus Actinidia is the hilly region of southwestern China (Litz
2005). It is also known as ‘China’s miracle fruit’, ‘the horticultural wonder of New Zealand’,
and ‘Chinese gooseberry’. It was introduced to New Zealand, from where it was popularized
throughout the world. Kiwifruit is a functionally dioecious, perennial, deciduous climbing
vine fruit crop, which bears dull brown berry type fruit similar to sapota, with small hairs on
its surface and its flesh is light green in color with small, soft, dark seeds. The global
production of kiwifruit was over 1.4 million tons in 2012, and ltaly leads in production, with
384,000 tons over an area of 24,800 ha (FAOSTAT 2014). The world production of kiwifruit
is dominated by one cultivar, i.e., Hayward, which was chosen by a nurseryman in 1930 from
New Zealand (Ferguson 1984) because of its size, taste, longer storage, high antioxidant
capacity, and vitamin C content (Testolin and Ferguson 2009).

Harvest maturity, storage conditions, and ethylene concentration are important factors in the
storage of kiwifruits. Thus fruit softening and weight loss can reduce the amount of
marketable fruits significantly. Arpaia et al. (1994) was fixed that kiwifruit firmness was
rapidly reduced after harvest. However, this reduction was slowed down by low temperatures
but did not stop completely due to ethylene concentration at storage conditions. They further
stated that the reduction in kiwifruit firmness was closely correlated with degradation of fruit
starch and 40% reduction in fruit firmness occurred during the first 3 months of storage.
Furthermore fruit softening is an important factor for the storage of kiwifruit and the limit of
weight loss is 3-4% during storage, otherwise shriveling will occur (McDonald, 1990). In
addition, there is a close correlation between postharvest quality of Hayward variety and the
total soluble solids (TSS) contents of fruits at harvest (Asami et al. 1988).

AIM OF THE STUDY

Determining the quality and physiological changes of “G3 Sungold” gold kiwifruit cultivar
during long term storage. Besides determining the effects of 5 days shelf life on quality after
long term storage periods.

In addition; fixing the effects of modified atmosphere packaging on quality and biochemical
changes of “G3 Sungold” gold kiwifruit cultivar during long term storage.



MATERIALS AND METHODS
1. Plant Material

‘G3 Sungold’ kiwifruits were used as plant material. Fruits were harvested from Cekok
kiwifruit orchards 5 years old trees planted by 4.50m*2.50m. The harvest date was
04.0October.2018. After harvesting fruits were transported to Canakkale in 4 hours and
replaced to Canakkale Onsekiz Mart University Faculty of Agciulture Department of
Horticulture. Mechanical damaged fruits were eliminated than all the fruit of research were
replaced to cold rooms unit of department in the same place.

Cold Storage

Fruits were kept at 3°C for 24 hours than stored at 1°C with 90-95% RH conditions in good
ventilated cold room for; 1,2,4,6,8,14 and 20 weeks respectively. Besides fruits stored for
8,14 and 20 weeks were divided by 2 groups for 5 days shelf life. Shelf life conditions were
20-22°C and 50-60% RH.

Postharvest application

In additional research, the other group of fruits was packaged with LDPE and propylene based
packaging material in the second day of cold storage. The storage periods were 30, 60, 90,120
and 150 days respectively. The storage conditions were the same as the other research.

Quality Assessments:

Some quality assesments presented below were evaluated after harvest and each cold storage
and shelf life periods.

Fruit firmness, was evaluated with measuring the opposite two points in ecuadoral region of
fruits by using Geratech Fruit Texture Analyser. The values were presented as kg/cm?

Soluble solids, content (SSC) was determined directly by digital hand refractometer (Atago
PAL-1, Japan) as (%) values.

Citric acid content determination, each replicate was measured electrometrically with WTW
pH meter (WTW, Germany) as the neutralization the pH value of fruit juice to 8.10 with
NaOH with 0.1normality. Moreover TA values were fixed as (g.100g-1) citric acid.

Flesh color, was objectively measured at one point on the surface plunged 0.1 mm with a
colorimeter (Minolta CR-400, Japan) equipped with an 8-mm measuring head and a C
illuminant (6774 K). The meter was calibrated using the manufacturer’s standard white plate.
Color changes were quantified in the L*, a* and b* color space. Hue angle was calculated by
the colorimeter (cotan a*/b*)

Total phenolic compounds, (mg 100 g-1) were estimated by a spectrophotometric method
with Folin—Ciocalteu reagent using gallic acid (GA) as a standard.



Ethylene production, was determined by using approx. 1 kg additional fruits for each storage
period was kept at 20-22C shelf life conditions for 5 days than replaced in 5.5 It capacity gas
tight boxes and kept for 24 hours and measured by ICA 56 Ethylene meter presented as
ppm/kg.

Internal breakdown, was determined by fixing the rate of fruits that have seen the breakdown
symptoms for each replicate.

Pathological disorders, were determined by fixing the rate of fruits that have seen the Botrytis
symptoms for each replicate.

Research design

Data from 3 replicates with 30 fruits for each replicate were subjected to ANOVA analysis. A
source of variation was storage period. Mean comparisons were performed using LSD test at
p<0.05 level using “Minitab 16 software.

For additional research; sources of variation were application and storage period.

RESULTS

Fruit firmness
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Soluble solids content

25
20 ———
g
n 15
9]
S
g
S 10
0
7]
5
0 8 k 14 20 k
Harvest | 1week | 2week | 4 week | 6week | 8 week wee 14 week 20 week wee
+SL week+SL +SL
e=g==Seril| 9,98 11,74 13,46 15,55 16,01 16,81 17,78 18,53 19,71 19,96 19,99
Titratable acidity
1,2
1 R N
= \
S 08
>
g \\
2 0’6 \\_H
‘S
©
L 04
=
o
0,2
0 8 k 14 20 k
Harvest | 1week | 2week | 4week | 6week | 8week wee 14 week 20 week wee
+SL week+SL +SL
g Seri 1| 1,024 0,913 0,825 0,736 0,689 0,612 0,547 0,523 0,492 0,491 0,484
Flesh color
i . S— — ————ge —— —
5
=S
S
o
o
o
<
[7]
9
w
Harvest | 1week | 2week | 4week | 6week | 8 week 8 week 14 week 14 20 week 20 week
+SL week+SL +SL
e=g==Seri1l| 104,99 | 104,22 | 104,02 | 103,28 | 101,39 | 101,11 | 100,81 | 100,98 | 100,79 | 100,86 | 100,12




Ethylene production
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Pathological Disorders
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ADDITIONAL RESEARCH (MODIFIED ATMOSPHERE PACKAGING)
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Soluble Solids Content
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CONCLUSION

According to the results; quality losses such as fruit softening, SSC increase, TA decrease and
maturity increases such as phenolic changes and ethylene production rised with prolonged
storage. The most visible changes were determined after 8 weeks storage. Besides modified
atmosphere packaging effected all the quality assesments significantly. Cold storage for 6
months is possible with this application.
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