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Behavioral Pattern of Physicochemical Constituents of the Postharvest
Mango (Mangifera indica L.) Influenced by Storage Stimuli
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Abstract: An investigation was carried at the laboratory of the Department of Biochemistry and Molecular
Biology, University of Rajshali, Bangladesh during the period from May, 2010 to September, 2011 to study the
behavioral pattern of some physicochemical constituents of the mango pulp. The experiment was comprised
of two popular mango cultivars in Bangladesh (viz., Langra and Khirshapat) and six storage stimuli, namely
control, paraffin coating, perforated polyethylene cover, unperforated polyethylene cover, hot water (55+1°C)
and low temperature (4+1°C). The two factors experiment was assigned in randomized complete block
design with tree replicates. The varieties had profound variation in terms of most of the characters
studied in the laboratory condition. Tnitially the Langra significantly enriched a greater amount of vitamin C
(151.23 mg/100 g) and titratable acidity (4.31%) and these were decreased gradually with the progress of storage
period. The Khirshapat showed hugher pulp pH (5.83); produced enormous amount of TSS (18.00%) and sugar
(TS=17.62%, RS =6.51% and NRS = 11.06%) content at 1 2th day of storage. The pH, TSS, sugar (TS, RS and
NRS) content of mange pulp was rapidly increased, whereas vitamin C and titratable acidity decreased
drastically from the untreated mangoes. On the other hand, low temperature retarded the changes. The Langra
using low temperatiwe (4+1°C) extubited lower diminishing tendency m vitamin C and titratable acidity and also
using no treatment slightly increased TSS; enriched enormous amount of sugar (TS, RS and NRS). Therefore,
low temperature (4+1°C) was found satisfactory for delay ripening and postharvest changes of mango in

storage condition
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INTRODUCTION

The mango (Mangifera indica L.) 13 being one of the
most popular fruit crops grown in tropical and subtropical
region of the world (Mukherjee, 1956). It is very umportant
for its aromatic flavor, attractive color, delicious taste and
nutritional values. Green and ripe mangoes are used for
making-juice, chutney, pickles, jam, jelly etc. and
recognized as the king of fruits in Bangladesh as well as
i other South-East Asian countries (Shahjahan et al,
1994). Nutritionally, it contains enormous amount of
appreciable [ carotene, vitamin C, acidity and dietary fibre
and soluble sugars which are used for good sources of
human nutrition. It is capable to prevent many deficiency
diseases and possesses antioxidant activities (Purohit,
1985). The postharvest loss of fresh mango fruit is one of
the major problems because of its perishability in nature
and climacteric pattern in respiration. There 1s a prominent
evidence of postharvest loss which 1s calculated from
5-25% in developed countries and 20-50% in developing
countries (Khader, 1985). The changes in physicochemical
constituents of the postharvest mango
considerably reduced by applymng improved storage

can be

methods. Inducing of different postharvest stimuli viz.,
paraffin  coating, cover,
unperforated polyethylene cover, hot water and low
temperatwe are very efficient barriers to the normal
respiration of mango fruits. These stimuli strongly impede
in ethylene synthesis that resulted in low respiration and
delay changes (Tefera et al., 2007, Bemtez et al., 2006,
Fawaz, 2006; Muy et al., 2004). The postharvest change
is a normal phenomenon which occurs naturally inside the
mangoes and sometimes needs for human nutriton
(Fonseca et al., 2004). The behavior of the changes of
constituents in the postharvest mango is needed for
knowing the information regarding the stages in which
essential composition
minimum quantities. So, the study was undertaken from
the point of view.

perforated  polyethylene

remain at the maximum or

MATERIALS AND METHODS

Experimental materials and design: Mature but unripe
green mango cultivars, namely the Langra and the
Khirshapath were assembled from Kansart of Shibgory
Upazila of Chapai Nowabgory district and the other
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materials used as storage stimuli viz., paraffin wax and
polyethylene cover were taken from Royal scientific store
at cooperative market of Rajshahi city. The experiment
was comprised of two factors and laid out in Randomized
Complete Block Design (RCBD) with three replicates. The
cultivars [viz., Langra (V) and Khirshapat (V,)] were
treated with control = T;, Paraffin Coating (PC) = T|,
Perforated Polythene Cover (PPC) = T,, Un-perforated
Polythene Cover (UPC) = T, Hot Water (HW)
(55£2°C) =T, and Low Temperature (LLT) (4 1°C) =T..
Each block contained 12 treatments.

Preparation of storage stimuli: Solid paraffin wax was
made liquid by heating in a large aluminum pot. The
19x15 cm sized polyethylene covers were perforated with
scissors at nine equal positions of the bags and the same
sized polyethylene covers were also used as unperforated
polythelene cover. The tap water was heated in a hot
water bath (55+2°C) for a period of 5 min. Mangoes were
stored 1n a refrigerated meubator at 4+1°C temperature.
The temperature of the refrigerated incubator was
maintained by adjusting the button on the incubator.

Studied parameter: Vitamin C and Titratable acidity of the
mango pulp was estimated by the titrimetric method as
denoted by Ranganna (1979). The pulp pH was
determined using pH 7 and 4 buffer tablets
(BDH chemicals Ltd., Poole, England). Total Soluble Solid
(TSS) content of mango pulp was estimated by using
Abbe Refractometer. Temperature correction was done
using the methods as described by Ranganna (1979).
Total Sugar (TS) content of mango pulp was determined
calorimetrically by the Anthrone method (Tayaraman,
1981). Reducing Sugar (R3) content of mango pulp was
determined by Dinitrosalicylic Acid Method as narrated
by Miller (1972). Non-Reducing Sugar (NRS) content of
the mango pulp was calculated as:

NRS (%) = TS-RS

Statistical analysis: The collected data was statistically
analyzed by analysis of variance method. The means of
different parameters was compared using DMRT as
described by Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Effects of cultivars: The Postharvest Langra enriched a
greater amount of vitamin C and titratable acidity in
comparison with the Khirshapat at different days of
storage (Fig. 1 and 2). The quantities of constitutes
drastically decreased with the time of storage. The
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Fig. 1. Quantitative status of vitamin C, titratable acidity
(TA), pH and TSS of pulp of the two postharvest
mango varieties at different days of storage
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Fig. 2: Quantity of total sugar (TS), reducing sugar (RS)
and non-reducing sugar (NS) content of pulp of
the two postharvest mango varieties at different
days of storage

decreasing behavior appeared higher from initial to
6th day and thereafter they decreased slightly. Tnitially,
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the Langra produced higher amount of vitamin C
(151.23 mg/100 g) and titratable acidity (4.31%), whereas
the Khirshapat produced lower amount of vitamin C
(56.00 mg/100 g) and titratable acidity (3.55%),
respectively. Diminishing behavior of vitamin C and
titratable acidity might be due to breaking down of
ascorbic acid and titratable acidity and formation of sugar.
The results of the present study are in agreement with the
findings of Gafwr et «l (1997). The Khirshapat
progressively showed more pulp pH, received with larger
amount of TSS and sugar (TS, RS and NRS) content over
the Langra as mentioned in Fig. 1-2. The amount of pulp
pH, TSS and sugar content increased with the advance of
storage times. At 12th day, the Khirshapat gave a greater
amount of pulp pH (5.83), TSS (18.00%) and sugar
(TS =17.62%, RS = 6.51% and NRS = 11.06%) content
whereas the Langra produced lower amount of pulp pH
(5.67), TSS(17.04%) and sugar (TS=17.17%, RS =6.33%)
and NRS = 10.84%) content, respectively. An increasing
trend of pulp pH was also reported by Shahjahan et al.
(1994). This phenomenon might be due to oxidation
of acid during storage resulting in  higher pulp pH.
Absar et al. (1993) reported that TSS was increased with
the maturity of mango fruit. But, they found the lghest
TSS in the Langra. The results are in conformity with the
findings of Shahjahan et al. (1994). Tsuda et al. (1999)
also found the similar results. The results regarding
reducing sugar content are in agreement with the findings
of Castrillo, et al. (1992). The results of non-reducing
sugar content are in conformity with the findings of
Absar et al. (1993).

Effects of storage stimuli: A significant decrease of
vitamin C and titratable acidity and the profound increase
of pulp pH, TS5 and sugar (TS, RS and NRS) content of
the mango pulp mnfluenced by different storage stimuli
with the advance of storage period are presented in
Fig. 3-5. Initially, low temperature (4+1°C) had
profound influence to produce a good amount of vitamin
C (105.50 mg/100 g) and titratable acidity (4.01 %). They
were decreased with the progress of times. A higher
decreasing trend of vitamin C and titratable acidity was
recorded from control whereas lower trend was recorded
from low temperature (4+1°C) (Fig. 3-4). The decreasing
trend in vitamin C and titratable acidity from both the
treated and untreated mangoes at different storage period
might be due to oxidation and low temperature might be
possibly caused delay ripening resulting in lower
oxidation. The results are strongly supported by the
findings of Hossain (1999) in case of vitamin C and
partially supported by the findings of Tefera et al. (2007)
n case the of titrable acidity. Pulp pH, TSS and sugar
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Fig. 3: Vitamin C content of pulp of the postharvest
mango influenced by different storage treatments
at different days of storage. Vertical bars represent
LSD at 0.05 levels
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Fig. 4: Titratable acidity, pH and TSS of the postharvest
mango pulp influenced by different storage
treatments at different storage times. Vertical bars
represent I,SD at 0.05 levels

content (TS, RS eand NRS) of the mango pulp sigmficantly
increased from control, whereas low temperature retarded
the rapid changes (Fig. 4-5). At 12th day of storage,
higher pulp pH (6.95) was noticed from control whereas
the influence of low temperature gave lower pulp pH
(4.45). The results of pulp pH are n strongly supported by
the findings of Tefera et al. (2007). Higher quantities of
TS5 (20.67%) were recorded from control and perforated
polyethylene cover and the lowest amount (11.09%) was
noticed from low temperature. The results are in partially
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supported by the findings of Tacobi et al. (2000). At
12th day of storage, a greater amount of sugar
(TS =20.70%, RS =7.13% and NRS = 13.15%) content was
obtammed from the effect of hot water and the lowest

25 70 ControlgWC APPC x UPC xHW + LT
= e Iz I I IIIIITITITITITI
S £ 90 o *
T30 = =
S 3 = ~ <
Z2 a
'm g 157 * ><
5 2 P 5 = %
-2 o * -
55 107 x 5 0 . =
i s = -
< 2 o - = < é -~ + B+

51 [==] . S $ -

@ ¥ @
0
2]
el 2Iz|$|&’|‘£ APEIE |gz|2|2 (212
Initial 3 6 9 12
Storage time (days)

Fig. 5. Amount of sugar content (total, reducing and

non-reducing) of pulp of the postharvest mango
influenced by different storage treatments at
different days of storage. Vertical bars represent
LSD at 0.05 levels

amount (TS =11.94%, RS=4.91% and NRS = 6.27%) was
recorded from the effect of low temperature. Puttaraju and
Reddy (1997) stated in their findings that low temperature
was most effective in delay ripening but the quality of
these fiuits were unacceptable due to higher rate of
spoilage. Increase in reducing sugar during storage was
stated by Tripathn (1988). The results are in agreement
with the reports of Rangavalli ef al. (1993).

Combined effects of cultivars and storage stimuli: A
decreasing trend of the amount of vitamin C and titratable
acidity and the increasing trend of pulp pH, TSS and
sugar (TS, RS and NRS) content of the postharvest
mango pulp influenced by cultivars and different external
storage stimuli are presented in Table 1-3. The pulp of the
Langra using low temperature accumulated a greater
amount of vitamin C (155.30 mg/100 g) and titratable
acidity (4.42%) whereas the pulp of the Khirshapat
using hot water produced a lower amount of vitamin C
(52.50 mg/100 g)and titratable acidity (3.48%) at initial day
of storage. The amount of the constituents decreased
with the advance of storage times. At 12th day of storage,

Table 1: Combined effects of cultivars and different storage stimuli on vitamin C content and titratable acidity of the postharvest mango

Treatments combination  Vitamin C content (mg/100 g) at different days

Titratable acidity (%) at different days

VarietiesTreatments Tnitial 3 6 g 12 Tnitial 3 i) g 12
ViTy 150.60¢ 110.70 45.600 24.80% 15.60P 4,285 1.50 0.60 0.35 0.18
viT, 152.3¢¢ 12040 75.50° 36.50° 27.35° 4.30P 2.45 1.20 0.87 0.65°
VT, 149.60¢4 114.60¢ 55.30° 28.60° 19.20F 4.20F 1.82 0.75 0.458 0.29¢
ViTy 151.407 1183 62.40° 30.70¢ 21.6¢F 4.35% 2.02 0.92 0.62° 0.42
VT, 148.2¢¢ 119.7¢F° 68.60° 33.80° 23.508 4.32 2.30 1.05 0.75¢ 0.53¢
Vi'Ts 155.3(¢ 125.8(F 95.60°F 58.20° 35.8(F 4.4% 2.83 1.60 1.35° 1.1¢¢
VT, 58.60° 30.60' 15.600 15.60% 10.33 3.55f 0.95 0.45 0.24' 0.158
VoT, 55.20°F 40.50% 28.80" 26.30° 21.65° 3.65% 1.99 0.95 0.67 0.62°
VT, 54700 35.80" 2030 18.60/ 12.83 3.50¢f 1.25 0.57 0.34 0.267
VT 5940 38.75¢ 2245 21.30" 15.50% 3.52¢f 1.45 0.72 0.448 0.37
VT, 52508 39.408 25.60 23 .40 17.858 3.48 1.49 0.84 0.55 0.4%¢
Vo Ts 55.61° 42,20 3555 30.85¢ 25.93° 3,607 2.35 1.25 0.95° 0.82°
Level Df Signiﬁcance R Bl sesfest o ofest sesfest * NS NS o ofest sesfesh
CV% 1.01 1.34 1.62 0.36 1.06 1.33 6.89 11.46 4.10 2.38

Tn a column values having the same letter(s) do not differ significantly as per DMRT at 5% level

Table 2: Combined effects of cultivars and different storage stimuli on pulp pH and TS8 content of the postharvest mango

Treatments combination Pulp pH at different days

TSS content (%o at different days

Varieties <treatments Initial 3 6 9 12 Initial 3 6 9 12
ViTy 3.70 4.80 5.70° 0.8 6.90° 582 12.13 2022 18.75¢ 17.25
VT, 3.60 3.80 4.108 4. 48 5.108 5.63 0.02 10.12 13.63 16.83
VT, 3.70 4.30 4.80¢ 5308 6.20° 5.74 8.74 13.21 17.72¢ 20.22°
Vi Ty 3.60 3.90 4.30% 4.70F 5.40f 5.51 7.05 11.12 15.138 18.72¢
ViTy 3.50 4.20 4.60° 5.208 6.00¢ 573 9.24 14.24 19.24¢ 18.45°
Vi Ts 3.50 3.60 3.80¢ 4.00 4.40t 5.65 0.43 7.56 9,25k 10.75%
VT 3.80 4.90 5.90° 0.90F 7.00° 6.72 13.05 21.13 19.62° 18.13¢
V. Ty 3.70 3.90 4,208 4.60F 5.008 0.56 7.52 11.23 14.73% 18.23¢
VT, 3.80 4.40 4.90¢ 5.5(F 6.30° 6.62 9.62 14.11 18.62¢ 21.12°
V. Ty 3.60 4.00 4.40¢ 4.9 5.00° 0.53 8.12 12.15 16.15° 19.75¢
VT, 3.80 4.50 5.10° S.8(F 6.60° 6.64 10.13 1512 20.12° 19.32¢
V. Ts 3.60 3.70 3.90 4100 4.50t 0.53 7.35 8.42 9,92 11.42i
Level of significance ns ns * ok ik ns ns ns * wokk
CV% 2.85 2.50 2.24 2.01 1.81 1.70 1.24 0.79 0.65 0.59

Tn a column values having the same letter(s) do not differ significantly as per DMRT at 5% level
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Table 3: Combined effects of cultivars and different storage stimuli on total, reducing and non reducing sugar content of the postharvest mango

Treatments combination  Total sugar content (%) different days

Reducing sugar (%) at different days

Reducing sugar (%o at different. days

Varieties <treatments Initial 3 6 9 12 Initial 3 6 9 12 Initial 3 6 9 12
ViTy 585 1086 1727 2012 1915 1.65 325 646 726 657F 421 7.61 1048 12.86* 1258
ViT, 582 732 9.33 12.55 1555 1.55 175 265 3.92 602 427 557  6.68 8.63° 9.53
ViTy 575 925 13.05 1712 19.12 162 212 332 495 693% 411 7.13 9.73 1217 1219
ViT; 578 7.82 10.32 13.85 17.05 1.58 1.88 295 4.3% 653 422 594 737 9.53¢ 10.52
ViTy 572 978 14.07 1879 2056 1.66 246 406 57 703 406 7.32 1003 13.01* 1353
V;Ts 577 6.67 7.87 .47 11.57 1.58 1.68 248 338 488 4.19 499 539 6.09% 6.69
VT 625 11.25 1758 2078 1977 1.88 348 665 743 685 437 777 1093 13.35 1292
VT, 622 772 972 1294 1593 1.75 195 285 412 627 447 577 6.86 8.82° 9.66
VT, 618  9.67 13.48 1742 1957 1.82 232 352 513 712 436 7.35 9.96 12.29° 1245
VT 612 812 10.62 14.13  17.32 1.78 208 318 454 665 434 604 744 9.5% 10.67
VT, 621 1013 1448 19.15 2084 1.75 255 415 587 7.2 446 7.58 1033 13.28° 1362
V,Ts 615 714 8.25 9.86 1231 170 1.82 263 342 493 445 5.23 5.62 6.4 7.05
Level of significance ns ns ns ns ns ns ns ns * *# ns ns ns * ns
CV% 1.74 118 1.46 0.67 1.00 307 228 139 1.04 08 239 1.60  1.24 0.99 0.95

Tn a column values having the same letter(s) do not differ significantly as per DMRT at 5% level

higher quantities of vitamin C (35.80 mg/100 g) and
titratable acidity (1.1%) were recorded from the Langra
with low temperature and the lowest amount of vitamin C
(10.33 mg/100 g) and titratable acidity (0.15%) were
obtained from the Khirshapat using no treatment
(Table 1). The pulp pH and TSS content of the
postharvest mango appeared to be increased from various
treatment combinations with the passing of storage times
(Table 2). At 12th day, the highest amount of pulp pH (7)
was noticed from the Khirshapat using no treatment and
the lowest (4.40) was found from the Langra using low
temperature. The lughest amount of TSS content (21.12%)
was obtained from the Khirshapat treated with perforated
polyethylene cover and the lowest (10.75%) was obtained
from the Langra using low temperature at final stage of
storage. The amount of sugar (T3, RS and NRS) content
of the postharvest mango pulp slightly increased with the
increase of storage period influenced by cultivars and
storage treatments and found non-significant variation in
most of the storage period (Table 3). The results are in
partial agreement with the findings of Tslam ez al. (2011)
when worked with different cultivars.
CONCLUSION

The two mango cultivars, mentioned in the
mvestigation, namely the Langra and the Khirshapat are
very much popular fruit crops in Bangladesh. But the
pattern of physicochemical constituents of the two
cultivars varies in manifold. Comparatively, the Langra
enriches m plenty of vitamin C and titratable acid content
as compared to the Khirshapat On the other hand,
Khirshapat showed a better performance for the
production of TSS and sugar content over the Langra. It
1s found that vitamin C and titratable acid content
decrease and pulp pH, TSS and sugar content increase

with the advance of storage period. There also appears
differentiation in the influence of different postharvest
storage stimuli. The effect of control accelerates in the
reduction of vitamin C and titratable acid content and
influences in increasing in pulp pH, TSS and sugar
content whereas, the effect of low temperature retards in
the reduction of vitamin C and titratable acid content and
also accelerates in the increase of pH, TSS and sugar
content m the mango pulp which may help in mango
storage in future.
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