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BACKGROUND

Color and freshness of mangosteen are important characters as 
benchmarks for consumers in the selection and purchase of 
mangosteen in the market. Color, freshness and shelf life of 
mangosteen are affected by the stage of maturity at harvest and the 
correct storage temperature. Information about the correct maturity 
stage for harvesting and storage temperature of mangosteen are 
needed by the mangosteen farmers, local merchant, and exporters as 
an effort to maintain the quality of fresh product. The objective of this 
research was to study the effect of several maturity stage at harvest 
and storage temperature to mangosteen color changes and shelf life 
during storage.

MATERIALS AND METHOD

Magosteen fruit was from magosteen plantation in Tanggamus 
Regency, Lampung. The research was conducted in Postharvest 
Laboratory, Agronomy and Horticulture Department, Bogor Agricultural 
University. The research used Completely Randomized Design of two 
factors. The first factor was the fruit maturity stage at harvest 
consisting of: Maturity Stage 1, 2, 3 and 4. The second factor was 
storage temperature of 15 °C and room temperature. The observations 
were total tritatable acid (TTA) (%), fruit skin water content, fruit skin 
color appearance, optimum consumption point, organoleptic test, color 
scoring, and mangosteen fruit sepal freshness.

RESULTS AND DISCUSSION

Total Titratable Acid (TTA)
At the early storage time, TTA of mangosteen was around 0.60-0.74%. 
Generally, TTA value of every treatment was declined especially after 10 
DAH.

Table 1. TTA content of mangosteen at several maturity stages and 
storage temperature during storage

Notes: Numbers followed by the same letter in the same column 
showed insignificant difference based on DMRT 1%. – was the fruit that 
skin hardened with dried aril (rotten).

Mangosteen Aril Appearance
At harvest (0 DAH) at 15 °C, mangosteen that was harvested at 
Maturity Stage 1 and 2 had aril that could not be separated with 
endocarp and had a lot of yellow sap, while at 5 DAH mangosteen 
could already be consumed. At the end of storage, magosteen that was 
harvested at Maturity Stage 3 and 4 had hollow space between aril and 
endocarp. Endocarp color was brownish and aril color was unappealing. 
While fruit that was harvested at Maturity Stage 1 and 2 could still able 
to be consumed in the end of storage (30 DAH).

Figure 1. The appearance of mangosteen aril from 0 DAH to 30 DAH: (a) Maturity 
Stage 1, (b) Maturity Stage 2, (c) Maturity Stage 3, and (d) Maturity Stage 4 in 
storage temperature of 15 °C

In room temperature storage, the limit of consumers acceptability at all 
harvest Maturity Stages was 15 DAH. At 20 DAH all mangosteen from 
all Maturity Stages had already rotten and could not be consumed (aril 
was brown and endocarp was dried and brown).

Figure 2. The appearance of mangosteen aril from 0 DAH to 30 DAH: (a) Maturity 
Stage 1, (b) Maturity Stage 2, (c) Maturity Stage 3, and (d) Maturity Stage 4 in room 
temperature storage

Water Content Percentage (%)
Mangosteen fruit water content generally declined along with longer 
storage time. Mangosteen in storage temperature of 15 °C showed 
higher water content than in room temperature. This showed that lower 
storage temperature can supress water loss in fruit.

Table 2. Magosteen fruit skin water content at several maturity stages 
and storage temperature
 

Note: The numbers followed by the same letter in the same column 
showed no significant difference based on DMRT at 1%.

Mangosteen Fruit Sepal Color and Freshness Scoring
The effect of maturity stage and storage temperature to sepal color was 
shown at Figure 3.

Figure 3. Mangosteen sepal color score at several maturity stages and room 
temperature

The effect of maturity stage and storage temperature to mangosteen 
sepal freshness score was shown at Figure 4.

Figure 4. Mangosteen fruit sepal freshness from several maturity stages and storage 
temperature

Color and Freshness of mangosteen fruit sepal had effect on 
mangosteen quality during storage. Fresh mangosteen fruit had green 
sepal and then turned into brown, indicating the fruit had lost its 
freshness.

Mangosteen Fruit Skin Appearance
Figure 5 showed that mangosteen at all maturity stages in storage 
temperature of 15 °C was able to keep its skin color than mangosteen 
kept in room temperature.

Figure 5. Mangosteen fruit skin appearance frim 0 DAH to 30 DAH: (a) Maturity Stage 
1, (b) Maturity Stage 2, (c) Maturity Stage 3, and (d) Maturity Stage 4 in storage 
temperature of 15 °C

Figure 6. Mangosteen fruit skin appearance frim 0 DAH to 30 DAH: (a) Maturity Stage 
1, (b) Maturity Stage 2, (c) Maturity Stage 3, and (d) Maturity Stage 4 in room 
temperature storage

The taste optimum consumption point of magosteen that was kept at 
15 °C was 20 DAH (stage 1 and 2) and 10 DAH (stage 3 and 4). AS for 
mangosteen that was stored in room temperature at stage 1 was 15 
DAH and at stage 2, 3, and 4 was 10 DAH.

CONCLUSION

The result of harvesting mangosteen at Maturity Stage 1 could maintain 
skin color, sepal color and freshness longer than at Maturity Stage 2, 3, 
and 4. Mangosteens that were harvested at Maturity Stage 1 and 2, 
combined with storage temperature of 15 °C could maintain fruit quality 
up to 30 days after harvest and could be used for export market. While 
harvesting at Maturity Stage 3 could maintain fruit quality up to 25 days 
after harvest and Maturity Stage 4 up to 20 days after harvest. 
Harvesting at Maturity Stage 4 followed by 15 °C storage temperature 
and all Maturity stages combined with room temperature storage could 
be used for local market.
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Treatment 
0 5 10 15 20 25 30 

DAH (%) 

Stage 1 0.74 a 0.69  0.68  0.54 0.40 0.24 0.20 

Stage 2 0.68 ab 0.64  0.66  0.55 0.38 0.24 0.19 

Stage 3 0.67 ab 0.65  0.65  0.54 0.40 0.24 0.19 

Stage 4 0.60 b 0.61  0.63  0.54 0.37 0.23 0.14 

Temperature 

of 15 oC 0,66 0,66  0.67 a  0.55 0.47 0.48 0.36 

Room 

temperature 0,69 0,65  0.64 b 0.54 - - - 

 

 Combination 

of treatments 

Fruit skin water content (%) 

0 5 10 15 20 25 30 

      (DAH)       

Stage 1,15 oC 78.02 76.89 70.57 68.19 69.46 a 68. 38 a 68.96 

Stage 2,15 oC 78.49 75.96 69.82 66.95 66.19 a 67.43 a 68.67 

Stage 3,15 oC 77.88 75.44 67.18 65.53 62.57 ab 62.51 a 64.63 

Stage 4,15 oC 78.85 77.76 66.58 64.94 62.43 bc 61.82 ab 60.29 

Stage 1, room 78.23 75.16 62.02 59.59 58.76 cd 43.36 c 32.00 

Stage 2, room 77.68 74.48 63.00 60.91 57.20 e 41.39 cd 31.36 

Stage 3, room 78.10 76.73 61.52 59.35 48.06 f 22.88 e 26.17 

Stage 4, room 78.55 76.41 62.70 56.79 39.25 g 21.72 e 22.56 
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BACKGROUND 

Color and freshness of mangosteen are important characters as benchmarks 

for consumers in the selection and purchase of mangosteen in the market. Color, 

freshness and shelf life of mangosteen are affected by the stage of maturity at harvest 

and the correct storage temperature. Information about the correct maturity stage for 

harvesting and storage temperature of mangosteen are needed by the mangosteen 

farmers, local merchant, and exporters as an effort to maintain the quality of fresh 

product. Incorrect harvest stage and storage of mangosteen fruit can make the fruit 

skin harden faster and deplete its quality. The objective of this research was to study 

the effect of several maturity stage at harvest and storage temperature to mangosteen 

color changes and shelf life during storage. 

 



MATERIALS AND METHOD 

Magosteen fruit was from magosteen plantation in Tanggamus Regency, 

Lampung. The research was conducted in Postharvest Laboratory, Agronomy and 

Horticulture Department, Bogor Agricultural University. The research used 

Completely Randomized Design of two factors. The first factor was the fruit 

maturity stage at harvest consisting of: Maturity Stage 1, 2, 3 and 4. The second 

factor was storage temperature of 15 oC and room temperature. The observations 

were total tritatable acid (TTA) (%), fruit skin water content, fruit skin color 

appearance, optimum consumption point, organoleptic test, color scoring, and 

mangosteen fruit sepal freshness. 

 

RESULTS AND DISCUSSION 

Total Titratable Acid (TTA) 

At the early storage time, TTA of mangosteen was around 0.60-0.74%. 

Generally, TTA value of every treatment was declined especially after 10 DAH. 

Table 1. TTA content of mangosteen at several maturity stages and storage 

temperature during storage 

Treatment 
0 5 10 15 20 25 30 

DAH (%) 

Stage 1 0.74 a 0.69  0.68  0.54 0.40 0.24 0.20 

Stage 2 0.68 ab 0.64  0.66  0.55 0.38 0.24 0.19 

Stage 3 0.67 ab 0.65  0.65  0.54 0.40 0.24 0.19 

Stage 4 0.60 b 0.61  0.63  0.54 0.37 0.23 0.14 

Temperature 

of 15 oC 0,66 0,66  0.67 a  0.55 0.47 0.48 0.36 

Room 

temperature 0,69 0,65  0.64 b 0.54 - - - 

Notes: Numbers followed by the same letter in the same column showed 

insignificant difference based on DMRT 1%. – was the fruit that skin 

hardened with dried aril (rotten). 

 



Mangosteen Aril Appearance 

 At harvest (0 DAH) at 15 oC, mangosteen that was harvested at Maturity Stage 

1 and 2 had aril that could not be separated with endocarp and had a lot of yellow 

sap, while at 5 DAH mangosteen could already be consumed. At the end of storage, 

magosteen that was harvested at Maturity Stage 3 and 4 had hollow space between 

aril and endocarp. Endocarp color was brownish and aril color was unappealing. 

While fruit that was harvested at Maturity Stage 1 and 2 could still able to be 

consumed in the end of storage and appeared to be in good condition with white aril 

and fresh endocarp. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The appearance of mangosteen aril from 0 DAH to 30 DAH: (a) Maturity 

Stage 1, (b) Maturity Stage 2, (c) Maturity Stage 3, and (d) Maturity Stage 

4 in storage temperature of 15 oC 

 

 

 

Storage temperature of 15 oC 

(a)                               (b)                              (c)                         (d) 

 

30 DAH 30 DAH 

0 DAH 0 DAH 

10 HSP 10 HSP 10 HSP 10 HSP 
15 DAH 

25 DAH 25 DAH 25 DAH 25 DAH 

30 DAH 30 DAH 

0 DAH 0 DAH 

15 DAH 15 DAH 15 DAH 



In room temperature storage, the limit of consumers acceptability at all harvest 

Maturity Stages was 15 DAH. At 20 DAH all mangosteen from all Maturity Stages 

had already rotten and could not be consumed (aril was brown and endocarp was 

dried and brown). 

 

 

 

 

 

 

 

 

 

 

Figure 2. The appearance of mangosteen aril from 0 DAH to 30 DAH: (a) Maturity 

Stage 1, (b) Maturity Stage 2, (c) Maturity Stage 3, and (d) Maturity Stage 

4 in room temperature storage 

 

Water Content Percentage (%) 

Mangosteen fruit water content generally declined along with longer storage 

time. Mangosteen in storage temperature of 15 oC showed higher water content than 

in room temperature. This showed that lower storage temperature can supress water 

loss in fruit. 

 

 

Room Temperature Storage 

(a)                           (b)                      (c)                      (d) 

0 HSP 0 HSP 

10 DAH 10 DAH 10 DAH 10 DAH 

15 DAH 15 DAH 15 DAH 15 DAH 

0 HSP 

20 DAH 20 DAH 20 DAH 20 DAH 

0 DAH 0 DAH 0 DAH 0 DAH 



Table 2. Magosteen fruit skin water content at several maturity stages and storage 

temperature  

 Combination 

of treatments 

Fruit skin water content (%) 

0 5 10 15 20 25 30 

      (DAH)       

Stage 1,15 oC 78.02 76.89 70.57 68.19 69.46 a 68. 38 a 68.96 

Stage 2,15 oC 78.49 75.96 69.82 66.95 66.19 a 67.43 a 68.67 

Stage 3,15 oC 77.88 75.44 67.18 65.53 62.57 ab 62.51 a 64.63 

Stage 4,15 oC 78.85 77.76 66.58 64.94 62.43 bc 61.82 ab 60.29 

Stage 1, room 78.23 75.16 62.02 59.59 58.76 cd 43.36 c 32.00 

Stage 2, room 77.68 74.48 63.00 60.91 57.20 e 41.39 cd 31.36 

Stage 3, room 78.10 76.73 61.52 59.35 48.06 f 22.88 e 26.17 

Stage 4, room 78.55 76.41 62.70 56.79 39.25 g 21.72 e 22.56 

Note: The numbers followed by the same letter in the same column showed no 

significant difference based on DMRT at 1%. 

Mangosteen Fruit Sepal Color and Freshness Scoring 

 The effect of maturity stage and storage temperature to sepal color was shown 

at Figure 3. 

 

 

 

 

 

 



Y Stadia 1 = 0,013x2 - 0,5585x + 6,171

R² = 0,8888
Y Stadia2 = 0,0118x2 - 0,5323x + 6,0383

R² = 0,8768
Y Stadia 3 = 0,0126x2 - 0,546x + 6,0698

R² = 0,886
Y Stadia 4 = 0,0143x2 - 0,5743x + 6,1312

R² = 0,9036

0

1

2

3

4

5

6

0 2 4 6 8 1012141618202224262830

S
k
o
r 

w
ar

n
a 

se
p
al

Lama penyimpanan (HSP)

Suhu 15 oC

Y Stadia 1 = 0,038x2 - 0,8646x + 5,5506

R² = 0,9301
Y Stadai 2 = 0,0389x2 - 0,8777x + 5,5556

R² = 0,9139
Y Stadia 3 = 0,0403x2 - 0,902x + 5,626

R² = 0,9033
Y Stadia 4 = 0,0402x2 - 0,8961x + 5,5764

R² = 0,9012

0

1

2

3

4

5

6

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

S
k
o

r 
w

ar
n

a 
se

p
al

Lama penyimpanan (HSP)

Suhu ruang (28 oC)

Y Stadia 1 = -0,0016x2 - 0,3003x + 5,577

R² = 0,9186
Y Stadia 2 = -0,0008x2 - 0,3109x + 5,5667

R² = 0,9186
Y Satadia 3 = 0,0013x2 - 0,3511x + 5,699

R² = 0,9312
Y Stadia 4 = 0,0012x2 - 0,344x + 5,6171

R² = 0,9244

0

1

2

3

4

5

6

0 2 4 6 8 1012141618202224262830

S
k
o

r 
k
es

eg
ar

an
 s

ep
al

Lama penyimpanan (HSP)

Suhu 15oC

Y Stadia 1 = 0,0332x2 - 0,8166x + 5,8192

R² = 0,966

Y Stadia 2 = 0,0323x2 - 0,7953x + 5,7032

R² = 0,9628
Y Stadia 3 = 0,0328x2 - 0,803x + 5,6996

R² = 0,9671
Y Stadia 4 = 0,0327x2 - 0,7971x + 5,65

R² = 0,9645

0

1

2

3

4

5

6

0 2 4 6 8 1012141618202224262830

S
k
o
r 

k
es

eg
ar

an
 s

ep
al

Lama penyimpanan (HSP)

Suhu ruang (28 oC)

 

 

  

 

 

 

 

 

Figure 3. Mangosteen sepal color score at several maturity stages and room 

temperature 

The effect of maturity stage and storage temperature to mangosteen sepal 

freshness score was shown at Figure 4. 

 

 

 

 

 

 

 

Figure 4. Mangosteen fruit sepal freshness from several maturity stages and storage 

temperature 



Color and Freshness of mangosteen fruit sepal had effect on mangosteen quality 

during storage. Fresh mangosteen fruit had green sepal and then turned into brown, 

indicating the fruit had lost its freshness. 

 

Mangosteen Fruit Skin Appearance 

 Figure 5 showed that mangosteen at all maturity stages in storage temperature 

of 15 oC was able to keep its skin color than mangosteen kept in room temperature. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Mangosteen fruit skin appearance frim 0 DAH to 30 DAH: (a) Maturity 

Stage 1, (b) Maturity Stage 2, (c) Maturity Stage 3, and (d) Maturity Stage 

4 in storage temperature of 15 oC 

 

        (a)                       (b)                          (c)                        (d) 
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12 DAH 
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Figure 6. Mangosteen fruit skin appearance frim 0 DAH to 30 DAH: (a) Maturity 

Stage 1, (b) Maturity Stage 2, (c) Maturity Stage 3, and (d) Maturity Stage 

4 in room temperature storage 

Consumers acceptance limit of mangosteen at Maturity Stage 1, 2, 3, and 4 in 

storage temperature of 15 oC were at 30 DAH, 30 DAH, 25 DAH, and 20 DAH, 

respectively, while in room temperature at all maturity stages was 20 DAH. The 

optimum consumption point of magosteen that was kept at 15 oC was 20 DAH (stage 

1 and 2) and 10 DAH (stage 3 and 4). AS for mangosteen that was stored in room 

temperature at stage 1 was 15 DAH and at stage 2, 3, and 4 was 10 DAH. 

 

 

 

0 DAH 0 DAH 0 DAH 0 DAH 

6 DAH 6 DAH 6 DAH 6 DAH 

12 DAH 12 DAH 12 DAH 12 DAH 

18 DAH 18 DAH 18 DAH 18 DAH 

        (a)                       (b)                      (c)                        (d) 



CONCLUSION 

The result of harvesting mangosteen at Maturity Stage 1 could maintain skin 

color, sepal color and freshness longer than at Maturity Stage 2, 3, and 4. 

Mangosteens that were harvested at Maturity Stage 1 and 2, combined with storage 

temperature of 15 oC could maintain fruit quality (appropriate for consumption) up 

to 30 days after harvest and could be used for export market. While harvesting at 

Maturity Stage 3 could maintain fruit quality up to 25 days after harvest and Maturity 

Stage 4 up to 20 days after harvest. Harvesting at Maturity Stage 4 followed by 15 
oC storage temperature and all Maturity stages combined with room temperature 

storage could be used for local market. 


