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STUDY

OF SEVERAL STAGES OF MATURITY AND STORAGE

TEMPERATURE ON COLOR CHANGES AND SHELF LIFE OF

MANGOSTEEN (GARCINIA MANGOSTANAL.)

Inanpi Hidayati Sumiasih!3, Roedhy Poerwanto!.?, Darda Efendil-

1. Agronomy and Horticulture Department, Faculty of Agriculture, Bogor Agricultural University, Bogor, Indonesia

2. Center for Tropical Horticulture Studies

3. Agrotechnology Program, Faculty of Bioindustry, and Trilogi University, Jakarta

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

0 5 10 15 20 25 30

Treatment
DAH (%)

Stage 1 0.74 a 0.69 0.68 0.54 0.40 0.24 0.20
Stage 2 0.68ab 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 °C 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 °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).
Storage temperature of 15°C

(a) (b) () (d)

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).

Room Temperature Storage

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

Fruit skin water content (%)

compnation 5TE 10 15 20 25 30
(DAH)

Stage 1,15°C 78.02 76.89 70.57 68.19 69.46a 68.38a 68.96
Stage 2,15°C 78.49 75.96 69.82 66.95 66.19a 67.43a  68.67
Stage 3,15°C 77.88 75.44 67.18 6553 62.57ab 62.51a  64.63
Stage 4,15°C 78.85 77.76 66.58 64.94 62.43bc 61.82ab 60.29
Stage 1, room 78.23 75.16 62.02 59.59 58.76cd 43.36¢C 32.00
Stage 2, room 77.68 74.48 63.00 60.91 57.20e 41.39cd 31.36
Stage 3, room 78.10 76.73 6152 59.35 48.06f 22.88¢e 26.17
Stage 4, room 7855 76.41 62.70 56.79 39.25g 21.72e  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.
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Figure 3. Mangosteen sepal color score at several maturity stages and room
temperature

02 4 6 81012141618202224262830
Lama penyimpanan (HSP)

The effect of maturity stage and storage temperature to mangosteen
sepal freshness score was shown at Figure 4.
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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 appearahce frim O 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 mar
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1. Agronomy and Horticulture Department, Faculty of Agriculture, Bogor
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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 °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

0 5 10 15 20 25 30

Treatment
DAH (%)

Stage 1 0.74 a 0.69 0.68 0.54 0.40 0.24 0.20
Stage 2 0.68ab 0.64 0.66 0.55 0.38 0.24 0.19
Stage 3 0.67ab 0.65 0.65 0.54 0.40 0.24 0.19
Stage 4 0.60b 0.61 0.63 0.54 0.37 0.23 0.14
Temperature
of 15 °C 0,66 0,66 0.67 a 0.55 0.47 0.48 0.36
Room

temperature 0,69 0,65 0.64b 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 °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 and appeared to be in good condition with white aril
and fresh endocarp.

Storage temperature of 15 °C
(@) (b) (©) (d)

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).

Room Temperature Storage

cTDUYTIDIZAMAD B

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 (%o)

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
Fruit skin water content (%)
Combination 5 10 15 20 55 30
of treatments
(DAH)

Stage 1,15°C 78.02 76.89 70.57 68.19 69.46a 68.38a 68.96
Stage 2,15°C 78.49 75.96 69.82 66.95 66.19a 6743a 68.67
Stage 3,15°C 77.88 75.44 67.18 6553 6257ab 6251a 64.63
Stage 4,15°C 78.85 77.76 66.58 64.94 62.43bc 61.82ab 60.29
Stage 1, room 78.23 75.16 62.02 5959 58.76cd 43.36¢c  32.00
Stage 2, room 77.68 74.48 63.00 6091 57.20e 41.39cd 31.36
Stage 3, room 78.10 76.73 6152 59.35 48.06f 2288e  26.17
Stage 4, room 7855 76.41 62.70 56.79 39.25g 21.72e  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.
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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.
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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

Consumers acceptance limit of mangosteen at Maturity Stage 1, 2, 3, and 4 in
storage temperature of 15 °C 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 °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 (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
°C storage temperature and all Maturity stages combined with room temperature
storage could be used for local market.



