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ABSTRACT

This study was conducted to determine the effect of different harvesting date on the shelf
life of eggplant (Solanum molengena). Eggplant trees were planted with fertigation
system at Green House, Department of Agrotechnology, and University Malaysia
Terengganu. The entire samples ware tagged after flower bud emerged and harvested at
three different times where the first harvesting dare was (25 days after tagging), second
harvesting date (30 after tagging) and third harvesting date (35 days after tagging). After
harvesting, all the samples were evaluated with physical and chemical analysis of
firmness, skin color, vitamin C, pH, and total soluble solid (TSS) every 3 days over a
storage at ambient for 9 days. The fruit of the first harvesting date contained high sugar
compared to the second and the third harvesting. The higher content of vitamin C was
obtained in the third harvesting date followed by second harvesting date and first
harvesting date. The pH value of three harvesting dates showed an increase trend from
day O until day 9 during storage (24+0.2°C). The firmness was higher in the first
harvesting date compared to the second and third harvesting dates. The high value of
firmness also related to the shiny skin color of eggplant. From the results, the best quality
of eggplant was found when the fruits were harvested at 25 days after tagging (flower
bud emerged). This stage had high total soluble solid, shiny skin and flesh firmness



ABSTRAK

Kajian ini telah dijalankan untuk menentukan waktu penuaian terhadap jangka hayat
terung (Solanum molengena). Pokok terung ditanam secara fertigasi di Makmal Tanaman
Lepas Tuai, Fakulti Agroteknologi dan Sains Makanan, Universiti Malaysia Terengganu.
Semua sample di tanda selepas kudup bunga keluar dan di tuai sebanyak tiga kali iaitu
tuaian pertama (25 hari selepas ditanda), tuaian kedua (30 hari selepas ditanda) dan tuaian
ketiga (35 hari selepas ditanda). Selepas dituai semua sample dianalisis dari segi fizikal
dan kimia termasuk kandungan vitamin C, gula, pH, kekerasan dan warna kulit. Buah
pada hasil tuaian pertama mempunyai kandungan gula yang tinggi berbanding tuaian
kedua dan tuaian ketiga. Kandungan vitamin C tinggi pada hasil tuaian ketiga berbanding
tuaian kedua dan pertama. Nilai pH pada ketiga-tiga hasil tuaian menunjukkan
menurunan dari hari | hingga hari ke semasa penyimpanan.( (24+0.2°C). Nilai kekerasan
pada hasil pertama tuaian lebih tinggi berbanding tuaian kedua dan ketiga. Nilai
kekerasan yang tinggi membuktikan bahawa kulit buah terung pada hasil tuaian pertama
lebih berkilat. Hasil daripada kajian saya, kualiti buah yang baik adalah pada hasil tuaian
pertama iaitu 25 hari selepas kudup bunga keluar. Pada hasil tuaian ini, buah terung
mempunyai kandungan gula yang tinggi, kulit yang bersinar dan kekerasan isi yang baik
untuk penyimpanan.
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CHAPTER 1

INTRODUCTION

1.1 Background of study

Eggplant prefers a sunny location, a long growing season, and fertile, well-
drained soil for best yields. The eggplant, aubergine, or brinjal (Solanum melongena),
is a plant of the family Solanaceae (also known as the nightshades) and genus Solanum.
The fruit is a pendant berry; whish can be ovoid to oblong in shape. Most cultivar are
dark purple, although white, yellow and variegated varieties are grown. Aubergine is
classified as a non-climacteric fruit and will freeze at about -1.0 to 0.7°C (Wright 1942)
or -0.94 to 0.78°C (Weichmann 1987). Inaba et al. (1989) found that there was
increased respiration in response to ethylene at 100 pl litre ™' for 24 hour at 20- 35°C,

but the effect was much reduced at lower temperature.

2.1 Problem statement

Many farmers harvesting their crop at not suitable time means the crop is still
not mature. The shelf life of produce was short and not suitable for export in long
distance. It is so important to determine the optimum of harvesting date to make sure

the produce will be able to eaten for long period.



1.3 Significant of study

The study can help farmers to harvest the produce at the suitable time to
prolong the shelf life and to make sure the produce is still fresh during transportation.
This study include research about pre-harvest factor which is divided into two that is
control and uncontrolled. The result of this study can help farmer to harvest their crop

at the optimum stage of maturity and obtaining the best final eating quality.

1.4 Objective

The objective of this study is to determine the:-

1. Shelf life of eggplant based on the harvesting date
2. Optimum harvesting date of eggplant that the most retain the longer period of

shelf life under ambient condition.



CHAPTER 2

LITERATURE REVIEW

2.1  Solanum molengena

[t is an annual crop cultivated all over India as one of the principal vegetables.
The fruit are available practically throughout the year. The unripe fruit are used a
vegetable alone or with potatoes and tomatoes or in curries. The fruits are employed
as a cure for toothache. It is also an excellent remedy for those suffering from liver
complaints.

It’s green leaves are the main source of antiscorbutic Vitamin C. according to
the Aykroyd (1941) 100 grams of edible fruit contain 91.5 g water, 6.4 g
carbohydrates, 1.3 g protein, 0.3 g fat and 0.5 g mineral matter. The quality of a crop
at harvest can have a major effect on its postharvest life. There are numerous factors
involved and these factors frequently interact, giving complex interrelationships.

In tree crops, fruit produced on the same tree and harvested at the same time
may behave differently during marketing or when stored. Medlicott et al. (1987a)
showed that early maturing mangoes tended to have better quality and postharvest
characteristic than those that matured later. Late-harvested Braeburn apples were

more susceptible to flesh and core browning ( Rabus and Streif 2000).



DA Experimental factors

There are several experimental factors which can be controlled such as light,
water, and nutrient such as fertilizer whereas for the pre-harvest factor which cannot

be controlled such as temperature.

2.3 Pre-harvest factor

There are several factor of pre-harvest which is very important to determine the
quality of produce. Pre-harvest factor will determine the development of trees. There
are a few of preharvest factors on postharvest life and one of this factors is harvesting
date which is very important to maintain the shelf life of produce.

The shelf life is the length of time a product may be stored without becoming
unsuitable for use or consumption. According to Linke, Kliring (1974) yield
component and quality parameters at the date of harvest are the key areas of interest in

preharvest investigation

24 Postharvest handling of Eggplant

The stage of development of vegetables when harvested affects the quality of
the product reaching the consumers. In some vegetables, such as the bean and pea,
optimum quality are reached well in advance of full maturity and then deteriorates,
although yield continues to increase. Factors determining the harvest date include the
genetic constitution of the vegetable variety, the planting date, and environmental

conditions during the growing season. Successive harvest dates may be obtained



either by planting varieties having different maturity dates or by changing the
sequence of planting dates of one particular variety.

According to the Drost, (2005), eggplant is generally harvested when fruits are
tull size, have a glossy sheen, and are 6 to 8 inches long. Fruits that are firm, plump
and fully colored, with smooth skin have the best flavor and quality. The fruit are
harvested when they are reach a size that the market requires, but if this is delayed too
long they can become seedy a, dull and fibrous (Pantastico 2004 ). Use a knife or
pruning shears to cut the stem when harvesting rather than twisting off the fruits.

Wear gloves, as eggplant has small prickly thorns on the stems and under the
leaves. Pick fruits as they mature. Mature eggplant will store for 7 days if held at 50-
SS°F. Fruits are subject to chilling injury if refrigerated. Over mature fruits are dull
colored, soft, seedy, and taste bitter. Eggplant is not suitable for canning or drying,

but can be frozen.

25 Fertigation

Common advantages of fertigation, is the application of fertilizers through an
irrigation system, include considerable savings in the labor and energy costs of
application, chemicals are already in solution form and thus immediately available to
the plants throughout the root zone, flexibility in irrigation timing makes it easier to
schedule fertilization, soil compaction is minimized by avoiding heavy equipment
traffic through the field and small doses of chemical are applied when needed,
reducing leaching of water-soluble nutrients during periods of excessive rainfall or

over-irrigation (Burt et al. 1998, Boman and Obreza 2002).



CHAPTER 3

MATERIALS & METHODOLOGY

This study was conducted at the Green House of Postharvest Laboratory, Department

Agrotechnology, and University Malaysia Terengganu.

3.1 Materials

Set of fertigation systems, glassware, pH meter, refractometer, texture
analyzer, chromameter. Seed material which used in this study was bought from the
shop supplied by Leckat Corporation Sdn. Bhd under trademark ‘Green World’and

the seed were F1 hybrid round eggplant no. 311.

3.1.1 Chemical reagents

0.1 N sodium hydroxid, 2, 6-dichloroindophenol, distilled water

3.2 Method

3.2.1 Seed Germination and Plant Fertigation

The seed were soaked in H,0 for 24 hours. Each seed were kept in a hole of
seeding traying contain peat moss. After two weeks, each seedling was transferred
into the cup. After 2 weeks in the cups, each seedling was transferred into fertigation
set. The fertilizer was mixed with water. Solution of fertilizer was applied thought

the system of fertigation using pump electric timer.



Table 3.1: The schedule of the fertilizer application in the fertigation system.

WEEK TIME FREQUENCY DAY MINT EC (Electron
(PER DAY) Conductivity)

1 7.30am, 9.30am, 11.30am, 4-5 1-7 4 1.4-1.6
1.30pm, 3.30pm, 5.30pm

2. 7.30am, 9.30am, 11.30am, 6 8—-14 5 1.6 -2.0
1.30pm, 3.30pm, 5.30pm

3 7.30am, 9.30am, 11.30am, 6 15-21 5 20-24
1.30pm, 3.30pm, 5.30pm

4 7.30am, 9.30am, 11.30am, 6 22 -28 5 25-2.6
1.30pm, 3.30pm, 5.30pm

5 7.30am, 9.30am, 11.30am, 6 29 -35 5 26-2.7
1.30pm, 3.30pm, 5.30pm

6 7.30am, 9.30am, 11.30am, 6 36-42 S 26-2.7
1.30pm, 3.30pm, 5.30pm

1 7.30am, 9.30am, 11.30am, 6 43 -49 5 26-2.7
1.30pm, 3.30pm, 5.30pm

8 7.30am, 9.30am, 11.30am, 6 50-56 6 26-2.7
1.30pm, 3.30pm, 5.30pm

9 7.30am, 9.30am, 11.30am, 6 57-63 6 2.7-2.8
1.30pm, 3.30pm, 5.30pm

10 7.30am, 9.30am, 11.30am, 6 64 —-70 6 2.7-28
1.30pm, 3.30pm, 5.30pm

11 7.30am, 9.30am, 11.30am, 6 71 =77 6 2.7-28

1.30pm, 3.30pm, 5.30pm

3.2.2. Tagging

The process of tagging was started after the flower bud emerged. The

eggplant was harvested at the following time of maturity. The entire sample was

brought to laboratory and the physical and chemical characteristics were measured.



Figure 3.1: Process of tagging

3.2.3 Chemical and physical analyses

There were several chemical analyses involved which are vitamin C, pH,

Total Soluble Solid (TSS) and for physical analyses which are texture, and skin color.

3.3 Determination of vitamin C

Chemical and reagent used is 3% metaphosphoric acid i.e 15 gm HPO3 in +
0.4653 gm ethylendiaminetetraacetic acid disodium salt (EDTA) in 500 ml distilled
water or 60 gm HPO3 + 1.8612 gm EDTA in 2 liter distilled water, 0.05 gm 2,6-
dichloroindophenol + 0.042 gm NaHCO3 in 150 ml hot distilled water — the chemical
solution allowed to cool and let it cool and dilute to 200 ml 0.1 gm Standard ascorbic

acid was weight and makeup with 3% HPO3 into 200 ml volumetric flask.



3.3.1. Procedures

The sample was grilled with grinder machine. 10 gram of sample was
adding with 20 ml 3% HPO3 makeup to 100 volumetric flasks with distilled water.
After that, the solution was filtered using filter paper. 5 ml of sample was take and
added with 5 ml HPO3. Then the sample was titrated with indophenol dye until the
color changed from white to light pink.

Formula:

1. Standard Ascorbic Acid

Volume of titre =x ml
X ml titre of dye =2.5 mg vitamin C (5 ml standard)
Hence 1 ml =2.5 /x mg vitamin C

2. Ascorbic Acid formula:
Percentage of ascorbic acid = mean titre * Standard Factor * Dilution (100/5)

100%

Initial Weight

34 Determination of °brix (TSS)

Each replicate was analyzed using the refractometer (model ATAGO RR-
1) for determined the total soluble solid (TSS). This refractometer is bases on light
refraction form one medium to another medium. The eggplant flesh was blended to
obtain a homogenous sample. This analysis was done to determine how much the

total soluble solid in the sample.
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The sample was grinded until it’s become homogemous. Then, distilled water
was dropped into the lens for calibration. After get obtain the reading, dry up the
distilled water using clean tissue paper. Place a dropped of sample on the lens. The

value was taking and repeats the same procedure.

35 Determination of pH

Determination of pH was done using pH meter. After grinding the sample,
take 5 gram and put into beaker. Place the pH probe into the sample. Take the

reading.

3.6 Determination of texture

The texture of the eggplant flesh was evaluated using Texture Analyzer
(TA.XT PLUS). The probe used was P/2N needle stainless. Texture analyses were
done on the sample to determine its degree of texture flexibility of a particular
sample. If the texture of a particular sample was soft, therefore it can be concluded
that only small amount of force are required to penetrate the sample. If the sample is

more firm, more force is required to penetrate the sample.

Figure 3.2: Determination of firmness using texture analyzer

10



3.7 Determination of L*, a*, b* values using Chroma Colorimeter

The external skin color for eggplant was evaluated using colorimeter
(Chromameter model CR-200, Minolta). In this color space, L* indicates lightness
and a* and b* are the chromaticity coordinates. Lightness, L* is corresponding to the
vertical axis with the range from 0 to 100 that is black to white. Whereas, the value
represented a color range from green to red which is values are -60 to +60. If the

higher values of b* indicated a greater intensity of yellow color.

Figure 3.3: Determination of skin color usin chromameter

11



CHAPTER 4
RESULT AND DISCUSSION

4.1 Total Soluble Solid (TSS)

Figure 4.1 showed that the total soluble solid of eggplants consistent reading
between three different harvesting times. For second and third harvesting, the value
of total soluble solid showed consistent value from day 0 until day 9 except for day 0
in second harvesting where the value was higher than third harvesting. The higher
value of total soluble solid was observed in the first harvesting. Based on the result, it
showed that fruits harvested in the first harvesting date contain high sugar compared
to the second and the third harvestings. This indicated that carbohydrate content in

first harvesting date was higher than the second and third harvesting dates.

6 —e— 1sthanvesting
—a— 2nd harvesting

5
3rd harvesting

4l > ¥ s

Total Soluble Solid (TSS)
w

04— T _— S

0 3 storage day 6 9

Figure 4.1: The changes of total soluble solid value from different harvesting dates
of eggplant (Solanum molengena) stored at ambient temperature 24+0.2°C. The
vertical bars indicate the standard error



According to Chen et al,. (2006) the time of harvest significantly influence the
carbohydrate contents in fruit and vegetable where the respiration rate increase during
postharvest storage time at ambient temperature. An increase in respiration enhances
the consumption of sugar as substrate for several metabolic processes. The first
substrate used during respiration is sugar. A close relationship between respiration
and sugar levels was noticed in peaches during storage. Total soluble solid (TSS) of
the first harvesting was significantly (P< 0.05) higher than the second and third

harvestings. (APPENDIX A)

4.2 Vitamin C

Figure 4.2 showed the value of vitamin C in different time of harvesting. For
third harvesting the value of vitamin C was decreased from day O until day 3, then
increase from day 3 until day 9. While for the second harvesting the value increase
consistently from day O until day 9. The value of vitamin C in first harvesting was
obviously consistent from day 0 until day 3, increased in day 6 but decreased again in
day 9. The higher content of vitamin C was found in the third harvesting date
followed by the second harvesting and the first harvesting. Since the eggplant was
stored at ambient temperature for 9 days, the composition of vitamin C increased with

storage period.

13
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Figure 4.2: The changes of vitamin C from different harvesting dates of eggplant
(Solanum molengena) stored at ambient temperature 24+0.2°C. The
vertical bars indicate the standard error

Eggplant is rich in vitamins A, B and C. Eggplants are rich in Calcium,
Phosphorous, B-carotene and Potasium and also serves as an excellent source of
vitamin C, iron, niacin and folate. Besides, eggplant also contains folic acids. There
was significantly (P<0.05) higher Vitamin C in the third harvesting compared to the

first and second harvestings. (APPENDIX B)
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43 pH

Figure 4.3 showed pH value of eggplant in three different harvesting times stored
from day O until day 9. The pH value was high in the first harvesting followed by the
third harvesting and the second harvesting. For the first harvesting pH decreased
consistently from day 0 until day 9. In second harvesting, the pH value was high and

also decreasing until day 9.

5.85 - —e— 1st harvesting '
5.8 —a— 2nd harvesting

5.75 3rd harvesting
5.7

5.65 =
5.6

5.55 i
5.5 4

5.45
5.4 — — -

0 3 6
storage day

pH

w

Figure 4.3: The changes of pH value in different harvesting date of eggplant
(Solanum molengena) which stored at ambient temperature 24+0.2°C. The
vertical bars indicate the standard error

On the first day of evaluation, pH analysis for the third harvesting showed a slight
decreased in pH from day O until day 3 but the value decreased consistently from day
3 until day 9. The pH value of eggplant decreases gradually during storage at ambient.
The acidity increased through the biochemical changes within the fruit during storage.
These observations are in accordance with findings of Khalid in (1974) who found

that pH value of apple juice increased during storage intervals..



This increase in acidity and decrease in pH has been observed by Khalid et al.,
(1991) and Wright and Kader (1997). There. There was no significant difference

(P>0.05) in pH value over three harvesting dates. (APPENDIX C)

4.4 Firmness

According to the figure 4.4, the firmness value was higher in first harvesting
compared to second and third harvesting. For the second and third harvesting, the
firmness was almost the same from the beginning to the end of analysis which is from
day 0 until day 9. Overall, the fruit firmness increased with storage period except for
the second harvesting. Eggplant contains high amount of fiber that may cause the

texture became firm.

500

0 1

400 L3 4
o —&— 2nd harvesting

350 F —

A — 3 3rd harvesting
300 + 2 -

250 -
200 -
150 -
100
50 -

0 +— =

JI —e— 1st harvesting

4

i

firmness (g)

0 3 storage day 6 9

Figure 4.4: The changes of firmness from different harvesting dates of eggplant
(Solanum molengena) stored at ambient temperature 24+0.2°C. The
vertical bars indicate the standard error
Although the exact biochemical mechanism have not yet been fully established,

it is believed that softening is largely due to the breakdown of starch and other non-

pectic polysaccharides in the pulp, thereby reducing cellular rigidity (Lizada et al.

16



1990). The changes in texture was due to the breakdown of starch to form sugar since
starch granules could have a structural function in the cells and also the breakdown of
the cell walls due to the solublization of pectic substances and even the breakdown of
cellulose. (Thompson , 2003). There was no significant difference (P>0.05) in
firmness values among all the three harvesting dates.

(APPENDIX D)

4.5 L* value of skin color

Figure 4.5 showed the value of L* (lightness) of eggplant for the first harvest
was almost the same from day O until day 9. While for second harvesting the value of
L* decreased from day O until day 3 then increased from day 6 until day 9. For the
third harvesting, the value of L* was increased form day O until day 3, decreased on

day 6 and increased again on day 9.

50 r —————
—e— 1st harvesting

45 % — _
- }:”_’/—:’t —a— 2nd harvesting
a0 — =

>y <
x
35 | H‘““ﬁ——{—ff 3rd harvesting

30 -
25 4
20 -
15 4
10 -

L* value

storage day

Figure 4.5: The changes of L* value are different harvesting dates of eggplant
(Solanum molengena) stored at ambient temperature 24+0.2°C. The
vertical bars indicate the standard error
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Generally the L* value (lightness) indicated lighter color where the color of fruit
changed as chlorophyll pigment started to deteriorate and -carotene production was
initialized and at maximum (Chiesa et al., 1998). There was significant difference

(P<0.05) in L* value in first and second harvesting dates. (APPENDIX E)

4.6 a* value of skin color

Figure 4.6 showed the value of a* for skin color of eggplant in three harvesting
times. For the first harvesting date, the a* value was lower compared to the other two
harvestings dates. The higher value of a* was observed in the third harvesting
followed by the second harvesting. On the a* axis, positive values indicated the

amount of red, while negative values indicated the amount of green.

—e— 1st hanesting
—sa— 2nd hanvesting
3rd hanesting

F

a* value

0 3 6 9
storage day

Figure 4.6: The changes of a* value are different harvesting dates of eggplant
(Solanum molengena) stored at ambient temperature 24+0.2°C. The
vertical bars indicate the standard error
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The graph showed all positive value, which means there was no green color of
skin in eggplant from day O until day 9 in all the three harvestings dates. Skin color
was normally used for fruit and vegetables where skin color changes occur as the fruit
ripens or matures, but in some fruits there is no observation of color changes during
maturation. The pigment of chlorophyll in eggplant after matures will reduce until
become dark purple color when matures. The changes in color of ripening fruit are
associated with the breakdown of chlorophylls with carotenoid levels remaining
relatively constant (Seymour 1985; Montenegro 1988). There was significant

difference (P<0.05) in a* value between the second and third harvesting dates.

4.7 b* value of skin color

Figure 4.7 demonstrate the b* value in first, second and third
harvestings times of eggplant. On the b* axis, yellow is positive and blue is negative.
For both color axes, zero is neutral grey. Based on the graph, there is a negative b*
value in three harvesting times. The value of b* is not consistent either in the first
harvesting, second harvesting and third harvesting from day O until day 9 which
indicated that all the eggplant skin were not yellow in color.

The increase value of b* indicated the fruit changes into dark blue.
Anthocyanins give red, purple and blue color to many fruit and vegetables, cereals
and flowers. The stability of anthocyanins depends on the pH and the chelation of

metal ions. ( Paliyath ez.,al 2008)
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Figure 4.7: The changes of b* value are different harvesting date of eggplant
(Solanum molengena) stored at ambient temperature 24+0.2°C. The
vertical bars indicate the standard error

They are stable under acidic condition and are rapidly broken down under
neutral condition. Environmental factors such as light and temperature effect
anthocyanins accumulation in fruit. There was significant difference (P<0.05) in b*

values among the three harvesting dates.
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CHAPTERS

CONCLUSION

Among the three harvesting dates, first harvesting showed the best quality in
shelf life. The fruit from the first harvesting contain high amount of vitamin C and
sugar content even if stored at ambient temperature (+ 25°C) for 9 days. The fresh
and fairly hard texture of eggplant in first harvesting date proved that its can be stored
for longer period of time even in ambient temperature. pH value of eggplant in first
harvesting showed lower acidity which means can be eaten even stored for 9 days
under ambient temperature. The skin color of eggplant in first harvesting was so
shiny with darker purple compared second and third harvesting date. With the shining
of skin color, its will intriguing buyer during sell and display vegetables in market.
Its can concluded that the first harvesting times is the best harvesting time because it

is provide good quality in shelf life of eggplant during storage in ambient temperature.

RECOMMENDATION
Longer storage period (extent the storage of eggplant until 20 days). Studies on the
storage quality (shelf life) at the optimum storage temperature of eggplant which 6-

0 .
8"C. . More parameters are done such as fibre, anthocyanin contents and so on.



Reference:

Ahmet Ertek , Suat S ensoy , Cenk Ku” c,u” kyumuk , ['brahim Gedik (online)
Determination of plant-pan coefficients for field-grown eggplant (Solanum

melongena L.) using class A pan evaporation values, accessed date: August
2009

C.C. Thanassoulopoulos, F.A. Bletsos, , A.M. Moustafa 10 April 2006 (online)
Development of an empirical model to predict losses in eggplant (Solanum

melongena L.) production caused by Verticillium wilt , accessed date: July
2009

Chen, J.L., Wu, J.L., Wang, Q., Deng, H., and Hu, X.S 2006. Changes in volatile
compaound & chemical and physical of Kuerle fragrant pear ( Pyrus serotina
Reld) during storage. J. Agri. Food Chem., 54:88 42-8847

Chiesa, A., A.M. Saek Varela and A. Fraschina. 1998. Acidity and pigment changes

in tomato (Lycopersicum esculentem mill.) fruit ripening. Acta and
Horticulture. (ISHS) 464-487

Dr. Nem pal Singh, Dr. A. K Bhardwaj, Dr. Abnish Kumar, Dr. K.M Singh, (literature
review) Modern Technology on Vegatable Production.

D. Sihachakr, M.V. Rajam (online) Biotechnology of eggplant, accessed date: August
2009

Hobson, G. E. (1981). Enzymes and texture changes during ripening. In Recent
Advances Dan Drost, literature review May 2005 (online) Eggplant in the
Garden, accessed date:August 2009

[. Kadzere, C.B Watkins, [.LA Merwin, F.K Akinnifesi, J.D.K Saka, (Introduction)
Harvest date affect colour and soluble solids concentration (SSC) of Uapaca
kirkiana (Muell. Arg.) fruit from natural woodlands, accessed date: July 2009

Khalid, Z.M. 1974. Studies on the extension of storage life of some important mango
varieties of Punjab. M.Sc thesis, DEPH. Of Hort., University of Agriculture,
Faisalabad 56-79 p

K. Ofori a,*, D.K. Gamedoagbao b 2 February 2005 (online) Yield of scarlet eggplant
(Solanum aethiopicum L.) as influenced by planting date of companion

cowpea, accessed date: August 2009

Lizada, M.C.C. Pantastico, E.B., Abdullah Shukor, A.R. and Sabari, S.D., 1990,
Ripening of banana. In ( Abdullah, H. and Pantastico, E.B, (Editors), Banana
Association of Southest Asia Nations Food Handling Bureau, 65-84



Malis-Arad, S., Didi, S., Mizrahi, Y. & Kopeliovitch, E. (1983). Pectic substances:
changes in soft and firm tomato cultivars and in non-ripening mutants. J. Hort.
Sci., 58(1), 111 16.

Medlicott, A.P., Reynolds, S.B., New, S.W and Thompson, A.K. 1987a.Harvest

maturity effect on mango fruit ripening. Tropical Agriculture Trinidad 65,
153-157

Mercantilia. 1989. Guide to Food Transport Fruit and Vegetables. Mercantilia
Publishers, Copenhagen, 247 pp.

M. Esteban, F. J. Lopez-Andreu, M. A. Martin-Cabrejas & E. Molla, 23 June 1992)
(online) Pectin changes during the development and ripening of eggplant
fruits, accessed date: July 2009

Paliyath., G. Murr P.D, Handa K.A, Lurie S. 2008 Postharvest Biology and
Technology of Fruit. Vegatables, and Flowers. USA Changes in sugar. P 140

Pantastico, Er.b. (Editor). 1975. Postharvest Physiology, handling and Utilisation of
Tropical and Sub Tropical Fruit and Vegetables. AVI Publishing, Westport,
CT.

Poovaih,, B.W ., Glenn, G.M. and Reddy A.S.N. 1988. calcium and fruit softening :
physiology and biochemistry. Horticulture. Review — 10-107-152

Rabus, C. and Streif, J. 2000. Effect of various preharvest treatment on the

developmentof internal browning disorder in ‘Braeburn’ apples. Acta
Horticulture 518,151-157

Reuveni, O. (1986). Date. In CRC Handbook of Fruit Set and Development, ed. S. P.
Monselise. CRC Press, Boca Raton, Florida, pp. 119~14.

Thompson, A.K. 2003 Fruit and Vegetables Harvesting, Handling and Storage 2" ed.
Blackwell Puslishing Ltd Australia. P 12

Weichmann, J. 1987. Postharvest Physiology of Vegetables. Marcel Dekker, New
York, pp 597

Wright 1942, quoted by Burton, W.G. 1982. Postharvest Physiology of Food Crop.
Longmans Ltd.., London, /pp 339

23



Wright, K.P., Kader, A.A., 1997. Effect of slicing and controlled-atmosphere storage
on the ascorbate content and quality of strawberries and persimmons.
Postharvest Biology Technology. 10:39-48

24



(S0'0>d) 1ua12)31p AJuedIJIUTIS IB SIONI[ JUIDJJIP YIIM SUWIN|OD UIYIIM SUBIA
(S0'0<d) uaI2)}1p A[IUBDOIIUTIS 10U dI SIDN] WIS YJIM SUWIN[0D UIYIIM SUBIJA

q9¢5899°6F06L 101 ILS8S8 EFEEOY €6 q09¢E 1L 1F00LT L ql98LOTYFEL61'L8 sl
qeOVEILL TFEE]LL qeC0SESO6'PFLIBO CL qel$96£6¢F00L0° €9 P8V EBY IFLERE LY FuG

LOYY08 1FL89°6S LIVSLCO EF0081°6L 2COCI9ISFLIEL0S e1S8SSH 8FEE00 IS

-m_

6 9 ¢ 0

(Aep) a3e101g dunsaaley

(0,7 0FT) "danjesoduwa)
juaiqure je pouad aFei01s Fuunp (nuaduajoiu wnunjos) yue[d33a jo ajep Funsaarey JuaIdJJIp 21y} Ul SS I, JO suBd g XIANAJdV

2CVSO691°0FLILY'E e86L1€0°0FL9¢0°Y 018800°0FEEI0 Y 2 06C6£0°0FLILY'E €
qVPE€L190°0FLIO 'Y LSL88OOFEEET Y 06S8L0°0FLI68 "¢ q PLLIF1°0 F0000°S pu
>178690°0FL9¢€0°S S IVE0T0FLISS Y oPvE86L 0FLICIS q SY8LTI'0 F0000°S sl
6 9 ¢ 0
(Aep) a3e101S unsoarey

(D,2°0FT) "2aniesadwd) jusrqure
1e pouad aFei01s 3uunp (nuaduajoiu wnunjog) Jue|d3ss jo djep Funsaaley JUIIJJIP 1Y) UI D) UTWRIA JO SUBIIN Vv XIANAJdV



(S0°0>d) ua1}J1p A[JUedIJIUTIS aIe SI9)I9] JUIIJJIP YIIM SUWN[OD UIYIIM SUBIJA

(S0°0<d) uaI1ayjip ApuedIIUIS JOU I S19}19] SWES YIIM SUWN[OD UIYIIM SUBIJA]

2CELTO0F00SY'S 101190°0FEEYS S 2101190°0F00C9°¢ 05S810°0FLIS9'S nifl
018800°0FLECH'S 2CCOLYO OFLIEY 'S 285Y920°0F00CS°S L8YS00FLI969°S gl
285¥9C0°0F000S°S 2SLTS10°0F009S°S eEEEEC00FEEETS 2S0Y8S0°0FLIYL'S all
6 9 t 0
(Aep) a3e101§ unsaarey

(D,2°0FFT) "2anjesadwa) juarqure

1e pouad a3e103s uunp (pualuajow wnunjog) uedadsa jo ajep Junsaatey JuaIdjjip 2a1y) ul jo anjea Hd suedy :q XIANAJdY

819V 1'61FLO6STEE LEIVOT EIFELOEEE 2CS999°91FELY 8V E 29568°61F09S°61¢ e
S1069°61F0E€°TCE I8LEV CIFLY I8 E FBYSELIFES6'9SE 000L1"TCFLO6'SLE bl
qE8YV6Y CTFLOO CEY aLEEVEICFOIL 0Ly OSYETTIF090° STy L1108 EPF009°66€ |
6 9 & 0
(Aep) a8e1018 dunsaarey

(0,2°0F+7) 2ameIaduwa) juaiquie

1e pouad agei0)s Juump (nualuajow wnunjog) Jue[d3dss Jo ajep FunsaArey JUIDJIP 1Y) UT SSOUULIY JO SUBIIN ;D XIANAJIY



(S0°0>d) 1ua1aJ1p A[3ued1JIUFIS dIB SISNJ] JUAIJJIP YIM SUWN]OD UIYIM SUBIJA
(S0°0<d) 1u2191J1p AuedIUFIS J0U JIB SIDYI] SWES YJIM SUWN[OD UIYIIM SUBIIN

868191°0FEL61°C £ (Y088 OFEL8Y ¢~ e1€L0LS0F008E [~ qL8880¢°0FL999"- m€
9¢8SY0°0F0001°1-
4 qI V1S9C°0F0010° 1~ eV66EL 0FLOVL 1~ qe16S8C0FEL98 [~ pul
£ C81°0F0016°1- qeVOVE0 T 0FEELT C- e8VOCLT OFLICT I~ 295000¢°0F00¢Y"C- |
6 9 £ 0
(Aep) a3e101§ unsaarey

(0,2 0FF)mesadwa) Jusiquie
1e pourad a3e103s Juunp (ruaduajow wnunjog) ue|d3as Jo ajep FurSoAIRY JUAIJJIP 1Y) Ul JO aN[BA 4B SUBA ] XIANIddV

0COLEY TFEEIS ¢V 2ELCS8SOFEETECE q901089°0FL959 9 1 CLIT8°0F001E VY m€
200L96£ 0FEESY SY q£CC6C6' 1F0066 €Y LLLY006' [FEEECPE LELIEVTTFEE06'EY pul
OV 1E1°0F008 'V q9S0SLL OFEESL OV Q011981 1FL9L9'CY el LLYL6'OFLIOY Y il
6 D t 0
(Aep) ae101§ 3unsaaley

(D, 0FHT) 2umesodwa) Jusiqure
18 pouad a3e101s Fuunp (ruaduajow wnuvjog) yued3dgda jo ajep FunsaAley JUIJIP 1Y) Ul JO AN[BA 4T SUBIA J XIANIddV



(S0°0>d) ua1a31p APUedIJIUFIS A1e SI2)J JUIJJIP YIIM SUWN[OD UIY}IM SUBIJA
(S0°0<d) WaIapJ1p AJUedIUFIS J0U JIB SI9)J9] QWS YIIM SUUWIN[OD UIYIM SUBIJA

288YESLOFLILE O] g 8LEES TFEERY S qeCtOEL60FEL08°6 ££00SS°0F00CEL6 €
qV66£€6°0FEELS O qeLOEYOL 0FEE8Y 6 q0SL6SL°0F00L9 Tl L1601 TF00CS 6 pul
e8EVSYL 0FLIOS Y 295YE9¢°0F008S 'L 2L69C6E 0FLISL™9 SYYLOL OFEEE] L il
6 9 £ 0
(Aep) a38e101S unsaaley

(2,2°0F2) 2ameadwa) justqure
1e poutad age10)s Juunp (ruaduajow wnunjos) yue(d33a jo ajep FunsaArey JUAIDJIP 22IY) Ul JO AN[BA ,q SUBIA : XIANAdIY



APPENDIX H: Raw data on Total Soluble Solid (TSS)

Storage period

Harvesting Day 0 Day 3 Day 6 Day 9
dates
ST 5.52 4.93 4.9
1 4.94 4.33 4.23 5.13
4.79 5.53 4.51 5.08
5.27 4.05 4.31 4.26
2 4.94 3.79 4.03 4.19
4.79 3.85 4.06 4.05
3.80 4.01 4.01 3.88
3 3.90 4.00 4.10 3.34
3.98 4.03 4.00 3.81
APPENDIX I: Raw data on vitamin C
Storage period
Harvesting Day 0 Day 3 Day 6 Day 9
dates
34.99 42.24 81.83 56.53
1 54.30 48.84 82.57 59.75
63.72 59.93 73.14 62.78
51.07 70.85 62.35 76.86
2 46.21 60.26 T5:3" 81.27
44.87 58.10 78.54 75.37
95.36 68.87 87.52 120.97
3 81.35 74.34 100.67 90.07
84.87 73.60 92.02 94.33




APPENDIX J: Raw data of pH

Storage period
Harvesting Day 0 Day 3 Day 6 Day 9
dates
5.80 5.67 5.59 5.55
1 5.81 5.64 5.54 5.49
5.63 5.59 5.55 5.46
5.79 3.57 5.53 5.44
2 5.70 5.48 5.38 5.41
5.60 5.51 5.4 5.42
5.67 5.66 5.54 5.48
3 5.68 5.70 5.61 5.45
5.62 5.50 5.48 5.42
APPENDIX K: Raw data of firmness
Storage period
Harvesting Day 0 Day 3 Day 6 Day 9
dates
351.79 393.15 381.96 395.76
1 486.04 416.58 437.96 427.05
360.97 435.45 472.36 473.21
397.57 306.8 308.83 292.64
2 331.66 363.1 342.78 314.77
398.76 400.96 302.83 359.58
281.25 326.75 340.79 294.45
3 329.66 337.44 351.25 348.78
347.77 381.23 307.18 354.56
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APPENDIX L: Raw data of L* value in skin color

Storage period
Harvesting Day 0 Day 3 Day 6 Day 9
dates

40.88 44.09 42.14 43.92

1 42.12 43.62 39.46 44.28
44.22 40.32 40.66 44.34

45.89 33.75 40.26 46.24

2 43.89 37.74 46.71 46.26
41.93 31.21 45.0 45.06

42.81 45.33 33.16 41.38

3 45.62 47.58 32.59 42.54
44.50 47.06 31.19 46.77

APPENDIX M: Raw data of a* value in skin color

Storage period
Harvesting Day 0 Day 3 Day 6 Day 9
dates

6.50 7.48 8.07 5.63

1 8.09 6.66 7.80 4.94
8.91 6.13 6.87 3.13

11.22 11.24 9.26 8.41

2 9.89 13.83 10.25 5.95
7.45 12.94 8.94 5.36
9.88 10.66 14.47 11.69
3 9.86 7.860 20.29 9.080
8.22 10.89 11.69 10.36

31



APPENDIX N: Raw data of b* value in skin color

Storage period

Harvesting Day 0 Day 3 Day 6 Day 9
dates

-1.84 -1.46 -2.06 -2.14

1 -2.82 -1.04 -2.38 -2.04
-2.63 -0.88 -2.08 -1.55

-2.35 -1.42 -0.48 -1.04

2 -1.88 -0.66 -1.29 -1.19
-1.36 -3.16 -1.26 -1.07

-0.48 -1.9 -2.71 -2.50

3 -0.25 -0.24 -5.24 -2.13
-1.27 -2.00 -2.50 -1.95
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