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Abstrct

The experiment aimed to evaluate the postharvest losses of fresh mangosteen in the easten
Thailand including emerge for suitable technology to extend the storage life and distribution
of fruits. The experiment was conducted from October 2015 to September 2019. In the beginning,
it was the evaluation of postharvest losses of fresh mangosteen fruits by surveying and sampling

the fruits from Chanthaburi and Trat provinces to assess the percentage of postharvest losses



according to the practices of farmers and entrepreneurs in each step. The steps of evaluation
were from harvest at mangosteen orchard, collection point, packing house, after export
simulation and after transportation to the wholesale market. Then, the method and temperature
management were tested during transportation of fresh mangosteen fruits from Chanthaburi
province to the wholesale market in Bangkok. Comparison between 2 methods of transportation
management: 1) the farmers' pattern method (No any cushioning materials or a layer of paper
pad without temperature control) and 2) the recommended method (supported with paper
pads for protection and wet sponge for reducting the temperature). After testing, color
development and damage assessment of mangosteen fruits were performed in order to
obtain the difference of percentage loss of the fruits from transportation in both methods.
Next step, the effects of packaging and preservative agents were determined to find suitable
packaging and method for reducing quality losses and extending the shelf life of mangosteen
fruits in retail packaging. Reddish pink to reddish purple stages of the fruits were packed in
various forms of plastic bag compared to net bag prior to storage at 13 or 25 degrees Celsius.
After that, the appropriate packaging was used in combination with preservative agents for
extended shelf life, namely: 0.2% calcium chloride, 600 ul.L™ gibberellic acid or 1% chitosan.
All treatments were stored at 13 or 25 degrees Celsius.

The results showed that the postharvest losses of mangosteen fruits from the harvest to the
distribution steps can be classified into 2 types. 1) Losses that occurred during the process of
preharvest and between harvest stages, which was found that the highest percentage of
external defect in the fruits was the whole fruit with pale green color, while the internal
defects of the fruits were translucent flesh and gamboge disorders. 2) Losses that occurred
along postharvest handling steps, which was found that the hightest loss was the result of
the discoloration of the calyx of the fruit to red. Meanwhile, the step with the most losses was
the process of transportation to the domestic wholesale market. For the result of transportation
simulation testing from the collection point to the wholesale market for the purpose of losses
reduction in fresh mangosteen fruits, it showed that the average temperature difference inside
the plastic crates during the transportation simulation according to the farmer method and
the suggestion method were similar at 31 degrees Celsius. As for the damage of fresh mangosteen
fruits which be evaluated during transportation comparing both methods, it was found that
the transportation process by using the suggestion method helped to reduce the percentage of
losses caused by the color change of fruits to purple black stage, calyx turns red and bruising.

However this method could not reduce the losses caused by torn calyx and hardened rind.



In case of packaging and preservative effectiveness tests in mangosteen fruits for storage at 13
or 25 degrees Celsius. It could concluded that the perforated polypropylene (PP) plastic packaging
could maintain the keeping quality and extend shelf life of mangosteen fruits better than the
fruits were packed in a net bag by reducing weight loss and preventing calyx wilting. Packing
the fruits in the perforated PP bag with 1X1 centimeter pinholes across the upper part of
the bag was the suitable packaging of mangosteen fruits for distribution stage at 25 degrees
Celsius. For storage at 13 degrees Celsius, the perforated PP bag with 80 or 100 pinholes on
the upper part of the bag tended to maintain the fruit quality better than other types of
packaging. And the result of using preservative agents in combination with perforated PP
packaging showed that it was no difference in quality between mangosteen fruits with or

without all treatments of preservative agents.
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Fruit with pale green skin  Fruit with purple black skin Scars/scratches

(overripe) caused by insects

Pericarp cracking Incomplete calyx

Figure 1 Unacceptable symptoms of mangosteen fruit were sorted at collection point
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/

Fruit with purple Calyx turns red Torn calyx
black skin

[/

Pericarp Broken fruit stem Pericarp cracking
denting/bruising

Figure 2 Unacceptable symptoms of mangosteen fruit were sorted at packing house

nnstuiindeyauasszsilunilesifudnisgaydendnisii uifervednnanluwnnie
nziueen lngduiogndnnaiinnanluiiundmindunys (Gnneldainfou vae wagvilug) uwag
Jminnsn (F1new1alie) 1esIadnaun RN IBueNAaeATUABURAINISIN LN Akanly
Table 1 uay 2 wuin msgaydeniistuvasmadinnaiunsauusussinnvesnsaadalaidu 2 wuu fe
a4 & a 1 [ = < Qll a
1) MIgeyidedauinangunInieunIsiuieILazvuziiuneg (Table 1) lngia15u1InNTs
gadendunaldainauninaieuen waznisgadsainauninnigluna wui wWesidudnsgayde
PNAUNMNEUBNVBIATIAATNULINNTIR Ao nadanediivdend deanisua Fanuiade 13.7 Weosdud
- a a & a a a = & oA o A s &
TRIAINAD FOUNAIINUUAYEIAY NAULREIRAUNG Nauan waziiudeniudiie Aesigud
WadY 12,6 9.7 7.6 waz 5.7 wWasidus muddiu dralesidudnisgaydonadnnainauninaielu fe
maielouianavedlva lnenunde 24.8 uay 14.4 Wosldud auddiu
a & a X [ o < ~ = o ‘:l'
2) Mgl dauindun1enain1sIansnsiiuies (Table 2) lngn1sgaideveamaisnniiny
a = Ay o & A < o s 2 & A & s 3 & ‘:4
NNNER AD NaNdNauLAgLUABULTUALAS (WoslFunlaaeTIuNnIunu 73.7 Wasltun) 109890 A
naudesanA Rdiendine wadymayy Tanavin/llivy waznauan muaiy dutuneuiiny
= =i A (% ! Y 1 = == § < (3
nsaaydsunian fie nasvuddlunaiaddduusema nunisgadesiude 81.9 Wesidud laenis

AN A a a = A & A °
gdsnnugagauinainnisidasudvesuasnideduan

Table 1 Losses of mangosteen fruits (%) that occurred during preharvest and between harvest stages

Pale green Purple black Pericarp Scarred/Scratched Incomplete Translucent Gamboge

Skin Skin cracking fruit calyx flesh

13.7 5.7 7.6 12.6 9.7 24.8 14.4

Remark: The defects could appear singly or in combination in one fruit.
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Table 2 Losses of mangosteen fruits (%) that occurred along postharvest handling steps

Purple Calyx  Torn Bruised Broken Pericarp Hardened Total
Handling steps
black skin turns red calyx fruit fruit stem cracking  rind

- Harvesting point/Orchard 0.0 13.2 83 09 2.0 0.1 0.1 24.6
- Collection point 0.9 10.6 11.2 05 1.3 0.9 0.1 25.5
- Packing house 11.9 12.6 6.4 3.0 0.8 1.1 0.1 359
- After export simulation 0.0 15.9 10.1 01 2.2 0.8 3.1 32.2
- After transportation to 25.1 274 163 2.0 1.5 13 8.3 81.9

wholesale market

Total 37.9 73.7 523 6.5 7.8 4.2 11.7

Remark: The defects could appear singly or in combination in one fruit.
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LI Wnsuuzthilivesigudnsiudeudiufeniludiien dnduidediduns nmsiianat/yu
a o ] o = ] aa a A Y
wagMainHauan A1nIwadananvudwmnisnisvesnensns lnellAademinu 4.6 13.5 0.9 uag
0.0 Wosidud auadiu vaEnISnmsvesnuasnsnunsgydends 12.6 19.7 2.9 uag 0.6 Wosidud
o w ' o g vao o =T = = a &
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Table 3 Percentage of external quality losses of mangosteen fruits after transportation from
collection point to domestic wholesale market by comparing 2 methods of transportation

management: 1) the farmers' pattern method and 2) the recommended method

Purple Calyx  Torn Bruised Pericarp Hardened

Methods
black skin turns red calyx  fruit  cracking rind
Farmers' pattern method 12.6 19.7 11.1 29 0.6 12.3
Recommended method 4.6 13.5 12.7 0.9 0.0 14.8

Remark: The defects could appear singly or in combination in one fruit.
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Figure 3 Changes in O, content, CO, content, weight loss, black stem/stem-end symptom:s,

fungi on stem-end/calyx and brown discolored calyx symptoms of mangosteen fruits

were packed into 3 types of packaging: T1-Net bag, T2-Perforated polypropylene (PP)

bag (4 holes per bag, @ 0.5 centimeter each) and T3-Non-perforated modified atmosphere

packaging (MAP) bag prior to storage at 2513 degree Celsius for 7 days

(A)

Figure 4 The appearance of water droplets inside the plastic bag for packing mangosteen fruit

(A) and the fruits with black stem/stem-end, brownish discoloration of the calyx

and fungi on the system-end symptoms (B)
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Figure 5 Changes in O, content, CO, content, weight loss, soluble solids content (SSC), titratable

acidity content (TA), vitamin C content, black stem/stem-end symptoms, fungi on
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stem-end/calyx, brown discolored calyx symptoms and acceptable eating quality of

mangosteen fruits were packed into 4 types of packaging: T1-Net bag, T2-Perforated
PP bag (two @ 0.5 cm holes, on the upper part of the bag), T3-Perforated PP bag
(four @ 0.5 cm holes, under the tray) and Td-Perforated PP bag (ten pinholes on the

upper part) prior to storage at 2543 degree Celsius for 11 days
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Figure 6 Changes in O, content, CO, content, weight loss, soluble solids content (SSC), titratable
acidity content (TA), vitamin C content, black stem/stem-end symptoms, fungi on
stem-end/calyx, brown discolored calyx symptoms and acceptable eating quality of
mangosteen fruits were packed into 5 types of packaging: T1-Net bag, T2-Perforated
PP bag (four @ 0.5 cm holes under the tray side and ten pinholes on the upper part of
the bag), T3-Perforated PP bag (four @ 0.5 cm holes under the tray side), T4-Perforated
PP bag of T2+moisture absorbing pads and T5-Perforated PP bag of T3+moisture
absorbing pads prior to storage at 2513 degree Celsius for 12 days
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Figure 7 Changes in O, content, CO, content, weight loss, soluble solids content (SSC), titratable

acidity content (TA), vitamin C content, black stem/stem-end symptoms, fungi on

stem-end/calyx, brown discolored calyx symptoms and acceptable eating quality of

mangosteen fruits were packed into 5 types of packaging: T1-Net bag, T2-Perforated PP

bag with 80 pinholes on the upper part of bag, T3-Perforated PP bag with 100 pinholes

on the upper part of bag, T4-Perforated PP bag with 1X1 cm pinholes on both lateral

sides of bag and T5-Perforated PP bag with 1X1 cm pinholes across the upper part

of bag prior to storage at 2513 degree Celsius for 12 days
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Figure 8 The appearance of mangosteen fruits and flesh were packed into the 5 types of
packaging: T1-Net bag, T2-Perforated PP bag with 80 pinholes on the upper part of bag,
T3-Perforated PP bag with 100 pinholes on the upper part of bag, T4-Perforated PP bag
with 1X1 cm pinholes on both lateral sides of bag and T5-Perforated PP bag with 1X1 cm
pinholes across the upper part of bag after stored at 2513 degree Celsius for 12 days
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Figure 9 Changes in O, content, CO, content, weight loss, soluble solids content (SSC), titratable
acidity content (TA), vitamin C content, black stem/stem-end symptoms, fungi on
stem-end/calyx, brown discolored calyx symptoms and acceptable eating quality of
mangosteen fruits were packed into 5 types of packaging: T1-Net bag, T2-Perforated PP
bag with 80 pinholes on the upper part of bag, T3-Perforated PP bag with 100 pinholes
on the upper part of bag, T4-Perforated PP bag with 1X1 cm pinholes on both lateral
sides of bag and T5-Perforated PP bag with 1X1 cm pinholes across the upper part
of bag prior to storage at 13 degree Celsius for 20 days
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Figure 10 Changes in weight loss, soluble solids content (SSQ), titratable acidity content (TA),
vitamin C content, black stem/stem-end symptoms, fungi on stem-end/calyx, brown
discolored calyx symptoms and acceptable eating quality of mangosteen fruits
were packed into 5 types of treatments: T1-Net bag without preservative agents,
T2-Perforated PP bag with 1X1 cm pinholes across the upper part of bag without
preservative agents, T3-Perforated PP bag same as T2 with 0.2% calcium chloride,
Td-Perforated PP bag same as T2 with 600 ul.L” gibberellic acid and T5- Perforated
PP bag same as T2 with 1% chitosan prior to storage at 2513 degree Celsius for 18 days
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Figure 11 Changes in weight loss, soluble solids content (SSC), titratable acidity content (TA),

vitamin C content, black stem/stem-end symptoms, fungi on stem-end/calyx, brown

discolored calyx symptoms and acceptable eating quality of mangosteen fruits

were packed into 5 types of treatments: T1-Net bag without preservative agents,

T2-Perforated PP bag with 1X1 cm pinholes across the upper part of bag without

preservative agents, T3-Perforated PP bag same as T2 with 0.2% calcium chloride,

Td-Perforated PP bag same as T2 with 600 ul.L™” gibberellic acid and T5- Perforated

PP bag same as T2 with 1% chitosan prior to storage at 13 degree Celsius for 18 days
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