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Postharvest Physiological and Quality Change of Mango (Mangifera
indica L.) cv. Choke Anan

Chok Anan is a special mango cultivar being promoted. It has
both high normal season production, as well as off season production. The
thick peel of Chok Anan protects the fruit from damage during harvesting and
transportation. Disease resistance of the fruit was higher than that of other
cultivars, and shelf life was 5-7 days, which is longer than that of other
cultivars. Generally, the ripening process of the cultivar was slow, and some
decayed before actual ripening. Immature fruit did not ripen uniformly.
Mature fruits sink when placed in a 2.0-2.5% NaCl solution, 60-80% of these
fruits ripen naturally without further ripening treatment. Less mature fruit
float in the NaCl solution (or water) and only 40-50% ripen naturally in 10
days. Ripening treatment (chemical treatment, using specific concentration,
timing and temperature) can initiate uniform ripening of fruit with good
quality at the desired time.

The shelf life of mangoes can be extended 1 month by storage at
12-14 °C (90% RH) with low respiration rate and ethylene production. The
shelf life and quality of in season mango (February-April) were higher than
those off season mango (July-August and November-January).

An alternative to chemical treatment is to use plant extracts for
postharvest disease control. However, more study is needed to determine the
best plant, its age, which part of the plant and the exact compound to be
extracted, to achieve the same efficiency as the chemical treatment.

Controlled atmosphere of 10% CO, or 5% O, at 12 °C extended
the shelf life by more than 1-2 weeks. The weight loss and color change of
controlled atmosphere stored mangoes were lower than for fruit stored at low
temperature only, and shelf life was 2-3 days at room temperature after the
ripening treatment.

Other possible ripening treatments which could be used as
alternatives to calcium carbide or nil treatment, could extend shelf life no
longer than 4 days before fruit wilt occurred. Chemical changes and external
appearance for all controlled atmosphere treatments did not differ, while
panelists surveyed preferred the control mangoes less than those subjected to
a ripening treatment.



Wax coating or wrapping did not extend the shelf life and
actually created symptoms of fermented fruit. Alcohol content was no
different for all treatments, but this may be because of an unsuitable technique
for determination.

From these results, it is suggested that good quality, treated
mango cv. Chok Anan could be exported to Asian countries.
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ABSTRACT

The mangoes cv. Choke Anan harvested both in and off season from an orchard in
Rachaburi province at the maturity stage of 80-90 %, were kept at 10 °C, 94 % RH; 12 °C, 91
% RH and 14 °C, 88 % RH for 5 weeks. The results revealed that the storage lives of in and off
season mangoes were 4-5 and 3-4 weeks, respectively. The fruits ripened with 1,000 ppm
ethephon after transferring from low temperature, showed the normal ripening within 1-3 and
2-3 days, respectively. The mangoes kept at 10 °C had lower weight loss than those kept at
12 and 14 °C. However, the longer the fruits were stored, the higher was the weight loss. In
addition, the weight loss on average of the ripened fruit was 1-2 % per day. The wilt symptom
appeared after storage at room temperature for 4-6 days. There was no significant difference
of soluble solid content for all treatments. It was shown that the mangoes kept at 10 °C had
higher titratable acidity and firmness than those kept at 12 and 14 °C. However, vitamin C

content of fruits kept at 12 °C was higher than that at 10 and 14 °C, respectively.
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10C
12C
14 C

10C
12C
14 C

10C
12C
14 C

10C
12C
14 C

2wk |3 wk 4wk |5wk 6 wk
69.48 68.55 68.77 67.03 66.41
68.98 70.25 71.96 66.8 70.33
70.65 71.95 69.82

2wk |3 wk 4wk |5wk 6 wk
68.93 69.03 69.37 66.75 68.08
68.76 70.77 69.03 69.55 69.01
69.46 68.69 69.63

2wk |3wk 4wk |5wk 6 wk
62.25 62.62 66.7 67.02 66.04
63.91 66.2 68.42 70.29 69.08
67.03 68.65 68.59

2wk |3 wk 4wk |5 wk 6 wk
66.28 66.46 67.66 67.65 68.78
67.86 67.98 66.46 69.16 70.1

67.69 67.99 68.37




10C
12C
14 C

10C
12C
14 C

10C
12C
14 C

10C
12C

14 C

2wk |3 wk 4wk 15wk 6 wk
3.41 2.56 2.73 -1.42 -2.66
417 3.6 4.03 1.36 3.42
5.79 5.9 2.78

2wk |3 wk 4wk |5wk 6 wk
6.23 4.88 3.22 1.09 1.51
4.5 5.72 7.62 2.82 3.94
8.35 7.68 5.34

2wk |3 wk 4wk |5 wk 6 wk
-3.7 -2.15 0.91 -2.67 -1.93
1.41 -3.34 3.56 0.76 3.45
4.34 5.57 -0.71

2wk |3 wk 4wk |5wk 6 wk
4.23 3.23 4.79 -0.46 2
5.43 4.41 7.99 4.4 2.79
6.01 5.33 5.44




10C
12C
14 C

10C
12C
14 C

10C
12C
14 C

10C
12C

14 C

2wk |3 wk 4wk 15wk 6 wk
38.31 37.62 37.80 36.46 35.40
39.08 38.75 39.82 38.41 37.70
39.19 39.57 39.82

2wk |3 wk 4wk |5wk 6 wk
41.83 38.98 37.41 36.56 36.56
38.67 39.80 37.8 37.72 37.72
38.34 38.6 38.8

2wk |3 wk 4wk |5wk 6 wk
33.08 321 36.34 36.37 34.94
35.58 35.91 38.09 38.15 37.23
3717 38.81 37.79

2wk |3 wk 4wk |5 wk 6 wk
36.83 37.4 37.88 37.14 37.14
38.67 38.43 36.78 37.74 37.74
37.72 38.54 38.43
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84.45

84.45

10C
12C
14 C

10C
12C
14 C

10C
12C
14 C

10C
12C

14 C

2wk |3 wk 4wk 15wk 6 wk
84.91 86.11 85.87 92.23 94.30
83.91 84.69 84.22 87.97 84.82
81.60 81.52 86.01

2wk |3 wk 4wk |5wk 6 wk
85.34 86.24 85.83 92.22 94.16
83.85 84.83 83.91 87.94 84.82
81.41 81.31 85.90

2wk |3 wk 4wk |5 wk 6 wk
96.38 93.83 88.57 94.20 93.16
87.73 95.31 84.66 88.86 84.71
83.34 81.83 91.08

2wk |3wk 4wk |5wk 6 wk
95.74 93.29 88.62 94.11 92.97
87.91 94.97 84.47 88.85 84.78
83.44 81.78 90.25




10C
12C
14 C

10C
12C
14 C

10C
12C
14 C

10C
12C

14 C

2wk |3 wk 4wk 15wk 6 wk
0.36 0.31 0.32 0.43 0.41
0.3 0.3 0.283 0.32 0.33
0.28 0.26 0.31

2wk |3 wk 4wk |5wk 6 wk
0.24 0.26 0.24 0.3 0.34
0.23 0.26 0.24 0.27 0.33
0.22 0.31 0.23

2wk |3 wk 4wk |5 wk 6 wk
0.28 0.33 0.3 0.39 0.43
0.33 0.31 0.28 0.33 0.27
0.26 0.29 0.29

2wk |3 wk 4wk |5wk 6 wk
0.25 0.25 0.22 0.29 0.35
0.19 0.28 0.23 0.24 0.31
0.24 0.27 0.27




10C
12C
14 C

10C
12C
14 C

10C
12C
14 C

10C
12C
14 C

2wk |3 wk 4wk |5wk 6 wk
17.48 19.31 22 22.4 24.29
18.05 17.19 19.36 17.76 17.76

17.7 18.16 17.9

2wk |3 wk 4wk 15wk 6 wk
14.09 18.62 20.16 19.65 25.44
15.3 17.99 18.96 18.68 15.64
15.18 15.58 16.07

2wk |3wk 4wk |5wk 6 wk
26.64 28.3 22.23 26.76 24.29
23.43 19.94 18.1 20.28 17.99
19.48 18.96 20.25

2wk |3 wk 4wk |5 wk 6 wk
17.25 18.79 25.04 255 25.95
14.78 17.7 18.85 17.93 26.27
14.03 16.84 17.3
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MSNUSNEAaNENNAUS T A NUANaN TN MU RASINALUMST IdansaadUIaiaY
Storage of mango (Mangifera indica L.) cv. Choke Anan at low temperature with or without

ethylene absorbance

UNARER
nafivinwnanzicaiuflaaetiuiniacnun 80-90 wefidus anaauludwdnaays
PgnuMni 10 12 14 uaz 28 BIALTATEA AVNTUANTNS 91 91 88 uaz 80 % AN INIHUAL
Tddansgaduleian (s 40 nFw/mzaing 1 nn.) wudn Hanzdashduazliiansgaduienan |
< o | o A o s 1= ! o a 9(; o dl
angnafiuineminiu Aa 3 4uandf uarlifaonuuansnaiulunisgoydaiminan nsulas

= 1 P o ke > a a9«
LUAYA ANHLUULLS ﬂ?ﬂf]mn?mWiWLW?mi@ UFUNUUIBNATIIUNA FANNU T LAZAZLUUAINTAL

ABSTRACT
The mangoes cv. Choke Anan harvested from an orchard in Ratchaburi Province at
the maturity stage of 80-90% were kept at 10°C, 91% RH; 12°C, 91% RH; 14°C, 88% and 28°
C, 80% RH with or without ethylene absorbance (40 g/ 1 kg fruit). The shelf lives of stored
mangoes with or without ethylene absorbance were 3 weeks and did not differ. There were no
differences in weight loss, peel color change, firmness, total acidity, total sugars, vitamin C

and preference score.
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Quality change of mango (Mangifera indica L.) cv. Choke Anan after ripening treatment
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ABSTRACT

Harvested mango (Mangifera indica L.) cv. Choke Anan, at 80-90% maturity (sunk in
2% salt solution) from Ratchaburi Province were studied. After treatment with CaC, 10 and 20
g/kg for 24 and 48 hr, 200 ppm ethylene gas for 24 and 48 hr (flow through system) or 500
and 1,000 ppm ethephon solution (quick dip) at 25°C and 90% RH, they were evaluated for
their qualities after 4 and 6 days. Treated mangoes were100% ripe at day 4, while control
mangoes were not (0%) but were ripe at 70% on day 6. Ethylene (24 hr) treated mangoes
were ripe at day 4 and day 6 by about 50 and 100%, respectively. It was shown that CaC,
was the most effective compared with ethylene gas and ethephon. Peel color, pulp firmness
and titratable acidity of control fruit changed only a little. Total soluble solids, total sugars,
reducing sugars, sucrose, fiber, dry weight and preference score were not significantly

different among all treatments.
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Quality change of mango (Mangifera indica L.) cv. Choke Anan after ripening treatment
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ABSTRACT
Harvested mango (Mangifera indica L.) cv. Choke Anan, at 80-90% maturity (sunk in 2%

salt solution) from Ratchaburi Province were studied. After treatment with CaC, 10 and 20 g/kg for
24 and 48 hr, 200 ppm ethylene gas for 24 and 48 hr (flow through system) or 500 and 1,000 ppm
ethephon solution (quick dip) at 25°C and 90% RH, they were evaluated for their qualities after 4
and 6 days. Treated mangoes were100% ripe at day 4, while control mangoes were not (0%) but
were ripe at 70% on day 6. Ethylene (24 hr) treated mangoes were ripe at day 4 and day 6 by
about 50 and 100%, respectively. It was shown that CaC, was the most effective compared with
ethylene gas and ethephon. Peel color, pulp firmness and titratable acidity of control fruit changed
only a little. Total soluble solids, total sugars, reducing sugars, sucrose, fiber, dry weight and

preference score were not significantly different among all treatments.
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Treatment %SS TSS/TA " Vitamin C (mg/100ml) Y
4 day 6 day 4 day 6 day 4 day 6 day
Control 17.40 16.70 25.30d 63.65 d 20.27 5.38a
CaC, 10 g—24 hr 19.00 17.30 50.75ab  84.50 bc 24.57 4.57 ab
CaC, 10 g-48 hr 17.50 17.60 43.45 bc 110.05 a 27.03 391b
CaC, 20 g—24 hr 17.80 17.40 45.60abc 90.65 b 23.34 3.50b
CaC, 20 g-48 hr 18.90 17.80 53.70 a 93.10b 23.96 3.50b
C,H, 200 ppm-24 hr 18.50 17.60 4590abc  85.85 bc 26.11 3.64b
C,H, 200 ppm-48 hr 17.70 17.40 41.30c 73.75cd 24.88 3.50b
Ethephon 500 ppm 18.80 17.50 50.65ab  85.45 bc 22.11 4.31ab
Ethephon 1,000 ppm 18.40 16.80 4495bc  80.40 bc 25.49 418b
F - test ns ns * * ns *
% CV 4.14 5.62 7.92 6.81 7.18 12.03

ns = TdflAnuuansenIeaia *, * = upnsAvateldadAnynisaianszauaum@atu 95 uay 99%

o

1/:m
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ANNANAL

o

n

RrdumNNTmaTis 95%

AN 2 AZLUUNNTTNTDSHANLH AR IMAY

HUNNNRY 4 Fu
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oAl

LUNNBUN

3

e e Wl A R AN LANFAN A UN19aD R WeFauiauaeaalangds DMRT

nH 25 asAmaLTea 9199

NAULAZIE

Treatment a AN AN e AR
st 7Y BANALUNA
Control 3.32 1.75 2.44 1.94 1.25 0.50 2.19
CaC, 10 g-24 hr 4.25 3.62 1.32 3.57 0.88 0.25 3.19
CaC, 10 g-48 hr 413 3.00 1.44 3.13 0.75 0.13 3.13
CaC, 20 g—24 hr 4.25 3.01 1.50 3.01 0.75 0.25 3.19
CaC, 20 g-48 hr 4.32 3.13 0.88 3.57 0.88 0.13 3.38
C,H, 200 ppm-24 hr 413 2.69 1.88 2.63 1.38 0.32 2.94
C,H, 200 ppm-48 hr 4.07 2.83 2.07 2.38 1.38 0.38 2.81
Ethephon 500 ppm 4.19 3.07 1.44 3.19 1.07 0.13 3.19
Ethephon 1,000 ppm 413 2.83 1.76 2.88 1.01 0.13 3.07

ANT99 3 AZLUUNNTTHAIRINAN T mARTUEAS
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Treatment a nau AN AN dew  nAuuazsa  AonTey
1 U IANALUNA
Control 413 3.19 0.63 3.50 1.57 0 3.07
CaC, 10 g-24 hr 4.38 3.94 0.32 4.26 0.88 0 3.94
CaC, 10 g-48 hr 4.19 3.50 0.50 3.88 1.19 0.25 3.57
CaC, 20 g-24 hr 4.25 3.44 0.25 3.57 1.13 0.32 3.32
CaC, 20 g-48 hr 4.25 3.26 0.26 3.69 1.38 0.07 3.51
C,H, 200 ppm-24 hr 419 3.36 0.51 3.44 1.32 0.63 3.13
C,H, 200 ppm-48 hr 4.44 3.69 0.19 4.07 1.26 0.19 3.56
Ethephon 500 ppm 4.38 3.50 0.32 3.75 1.19 0.13 3.50
Ethephon 1,000 ppm 4.13 3.38 0.13 3.94 0.88 0 3.38
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NHAIANART NTUANN,
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RN ma@mﬁuﬁﬁﬂmamu@ﬂq@. LAWNITINEET. 14(1) : 35-37.
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NUINELAUNEATANGAT, NFUNNCL.
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MaLsTENEFes nedansgania nisdseanua liuazidngs ol Taausuiog unsg.

Fufl 17-19 NINJIAN.2533. 11 1.
Lizada, M.C.C. 1993. Mango. Seymour G.B., J.E. Taylor and G.A. Tucker (eds). In

Biochemistry of Fruit Ripening. Chapman & Hall, New york. p. 255-271.
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Effect of controlled atmosphere on Chok Anan mango during low temperature storage
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ABSTRACT

Mature Chok Anan mangoes were stored in regular cold room and in controlled
atmosphere (CA) conditions at 10°C (95% RH) and 12°C (91% RH). The effects of CO, at 5
and 10%, and O, at 5 and 10% on extending the storage life, appearance and changes in
physico-chemical properties of mango were examined. Storage was terminated at weekly
intervals (between 3-6 weeks) and the fruits were ripened with CaC, under ambient conditions.
The optimum storage period was determined based on the visual quality rating, sensory
properties and the physico-chemical properties of the ripened fruit. The result showed that the
fruits stored in all CA treatments had lower percent weight loss, and that fruits in 10% CO, and
5% O, had minimum color changes compared with the control. Physico-chemical properties
and the appearance of CA stored mangoes after ripening were similar to those mangoes
stored in control conditions. Chok Anan mangoes stored in CA at 10°C had some chilling
injury (Cl) symptom of browning pulp near the seed at 6 weeks, while those stored in CA at 12

°C had none.
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Effect of waxing on the quality of mango (Mangifera indica L.) cv. Choke Anan

at low temperature

UNAAL
el =t

tnanzssiuglneiusmiauwn 80-90 wefidus anasuludmdnaays inaeusdae
ANIPABLAN Sta fresh 360 Vida Sta fresh 7055 fiAnaidiudi 0 20 uax 40 % LL@tLﬁﬁﬂﬂﬁﬁ@muqﬁ
12 BaATAIT e AMATUANTNE 91 % WalusnEThunatuu 2-5 dland tihuzainantudaadiy
WAd (10 nfw/uzaag 1 Alandu) wuan mmmq‘ﬁ'Lﬂﬁ@uﬁfmmimﬁauﬁqﬁmﬂLﬁm‘f"ﬂmmuﬂdwaﬁ
Tindeufia 1 &ai Wenneldiflunan 4 Suneudenistn wuduzanefideuRgag Sta fresh
360 Ardadu 20 % aunsagnldnang lusnsivinuuiausmunwlia daussuziaedieiey
- 5

Napngl Sta fresh 7055 ANMNGL 20 % Nnnslasuudaueddilaantias way NANNENTW 40 %

1 1
N@NXN"NVLNNW]?QT‘I

ABSTRACT

The mangoes cv. Choke Anan harvested from an orchard in Ratchaburi Province at the
maturity stage of 80-90%, were coated with Sta fresh 360 or Sta fresh 7055, at 0, 20 and 40% and
were kept at 12°C, 91% RH. After storage of 2-5 weeks mangoes were treated with calcium
carbide ripening treatment (10 g/ 1 kg fruit for 24 h at room temperature). The results showed that
the shelf life of waxed mango was 1 week longer than non-waxed mango. After 4 days of ripening
treatment, waxed mango with Sta fresh 360 at 20% showed normally ripened mango while the
other treatments were not as good. Mango treated with Sta fresh 7055 at 20% showed less

change in peel color and at 40%, no ripening occurred.
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2 B=s131ARBURA1 Sta-fresh 7055 (MIATIIFBUAUNNATIN 2)
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NanIWRURNNAN
Effect of waxing and PVC film on the quality of mango (Mangifera indica L.) cv. Choke Anan

at low temperature
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A19LARRLNY Sta fresh 360 ANENTY 10 uaz 20 % Wee venadeNduwaamn #aT vseldans
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FUURIANATINNA

ABSTRACT

The mangoes cv. Choke Anan harvested from an orchard in Ratchaburi Province at the
maturity stage of 80-90%, were coated with Sta fresh 360 at 10 and 20 %, or wrapped with PVC
film or combinations of both concentrations of waxing and wrapping were used. Then mangoes
were kept at 10°C. After storage of 3-5 weeks mangoes were treated with calcium carbide
ripening treatment (10 g/ 1 kg fruit for 24 h at room temperature). The results showed that the
shelf life after all treatments was 5 week. After ripening treatment 4-5 days mangoes showed
normal ripening without abnormal taste. Waxing mangoes with Sta fresh or wrapping mangoes
showed less weight loss and peel color change than shown by the control mangoes during
storage at low temperatures. There were no differences of peel color change, firmness, total

acidity, total sugars after ripening treatment.
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