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ABSTRACT : Shelf-lifeof fruit was significantly enhanced with minimum ripening percentage,
higher number of healthy fruit percentage in Kesar mango having sp. gr. < 1.00 (M.,) fallowed by
sp. gr. 1.00-1.02 (M.,)). Wax coating 6 per cent (R®) was effective to increasing the shelf-life of
fruit, ripening days, healthy fruit per cent and minimum ripening per cent. Soft-rot diseases
incidence was does not found in hot water (R,) and bavistin (R,) treatments. A comparative
study on the effect of low temperature storage of fresh harvested mango stored at 15°C (T ) and
20°C (T,,) was madewith respect to physiological changes. Not only delay the ripening percentage
with ripening day, but also increase the healthy fruit per cent in lower temperature at 15°C of
storage temperature with 85 per cent RH up to 42™ days of shelf-life.
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ango is a nationa fruit of India. Besides, its

M excellent flavour, delicious taste, delicate

fragrance and attractive colour, it isknown as

*King of fruits’. It is considered to be a good source of

-Caroteneand vitamin-A, vitamin-B complex, vitamin-

C, nutritive minerals, digestible sugars and trace
elements.

The losses vary from 17 to 36 per cent in mango.
Theselossesoccur at thefarmlevel (harvesting), grading,
transport, storage and marketing (Krishnamurthy and
Rao, 2001). Reduction of theselosses both qualitatively
and quantitatively could beachieved by proper harvesting
methods, harvesting of fruitsat an optimum maturity, pre-
cooling of thefruitsprior to the storage, adoption of the
pre and post-harvest treatments and by proper marketing
procedures.

Mango cv. KESAR isfamousfor itsexcellent quality

and pleasant flavour. It isone of theleading commercial
mango cultivar of India. It is usually preferred for
indigenous market but now a day’s getting place in export
market also. It ishighyielder, regular bearer, having good
consumer acceptance because of its attractive shape,
size, colour of pulp and good keeping quality.

For the optimum stage of maturity, mango fruits
should be harvested at specific gravity range between
1.00 and 1.04 as suggested in Kesar by Kapse (1993).

Many scientists have worked on post-harvest and
storage temperature treatments of hot water, bavistin
and wax coating (K rishnamurthy and Joshi, 1989; Singh
and Singh, 1992; Kapse 1993; Antonio and Ochagavia,
1997; Diaz-Sobac et al., 2000; Vala, 2002; Bringas et
al., 2005 and Patel, 2006). Therefore, the present
investigation was undertaken to study the effect of
maturity indices, post-harvest treatments and storage
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temperature on shelf-life of Kesar mango fruits.

RESEARCH METHODS

The present investigation was conducted at
Department of Pomol ogy in collaboration of Department
of Post-harvest Technology, ASPEE College of
Horticultureand Forestry, N.A.U., Navsari during May-
June, 2008. There were three factors, viz., (1) maturity
indices, (M, sp.gr. >1.02, M, sp.gr. 1.00-1.02 and M,
sp.gr. <1.00), (2) post-harvest treatments (R, hot water
treatment 52 + 1°C for 5 min., R, bavistin 500 ppm and
R, wax coating 6%) and (3) storage treatments (T, 15°C
with 85% RH and T, 20°C with 85% RH) wereincluded
in present investigation. Total eighteen combinationsand
three repetitions were laid out in CRD with Factorial
concept.

The physiological characterslikedaysrequired for
ripening, percent ripened fruit, healthy fruit and diseases
incidence of fruitswere studied at four daysinterval and
analysed statistically. Days required for ripening was
considered as attain eating ripeness by more than 90 per
cent fruits present in alot. Each fruit was thoroughly
scrutinized for any visible symptoms of spoilage and the
end of shelf-life was considered when the 20 per cent
fruits were having over ripening or spoil age symptoms.

The number of fruits having change in colour from
greenishyellow to yellow colour, soft (texture) and eating
ripeness were counted at periodical intervals and
expressed as percentage over total number of fruitstaken
for study. Healthy fruitswere counted and expressed as
percentage over the total number of fruits periodically.
The number of diseased and rotten fruits were counted
and expressed as percentage over the total number of
fruitsperiodically.

RESEARCH FINDINGS AND DISCUSSION

The maximum number of days (21.67) from the
Fig. 1, was taken for ripening in fruits with sp.gr. less
than 1.00 followed by those with sp.gr. 1.00-1.02 and
morethan 1.02. It may be dueto slow metabolic activities
infruitswith lower specific gravity (<1.00). Theresults
are in accordance with the observations recorded by
Tandon et al. (1988) in Dashehari and Kapse (1993) in
Kesar mango.

Wax coating 6% (R,) treatment noted maximum
daysrequired for ripening followed by bavistin 500 ppm
(R,) and Hot water dip treatment 52 + 1°C for 5 min.
(R). This could probably be due to the effect of the
coating on the internal atmosphere of the fruit raising
the internal CO, and lowering the internal O,

Ripening per cent (%) storage days
Treatments 0 Z 8 S el sere o 20 26
Maturity indices (M)
M1 2.49 (5.93) 5.74 (32.78) 8.03 (64.63) 9.73 (87.59) 9.95 (98.52) 100
M2 1.92 (6.11) 5.11 (26.48) 7.73 (60.00) 9.12 (83.15) 9.89 (97.41) 100
M3 0.71 (00) 3.23(14.52) 5.79 (35.37) 7.80 (61.48) 9.24 (85.19) 100
SE.+ 0.06 0.05 0.04 0.02 0.01
C.D. (P=0.05) 0.20 0.14 0.10 0.07 0.04
Post-harvest treatments (R )
Ry 2.03 (6.95) 5.52 (30.74) 8.20 (67.41) 9.51(90.37) 9.90 (97.59) 100
R, 1.91(6.11) 5.09 (26.30) 7.46 (55.93) 8.83 (77.96) 9.81(95.93) 100
Rs 1.16 (3.89) 3.47 (16.89) 5.89 (36.67) 7.95 (63.86) 9.37 (87.59) 100
SE.+ 0.06 0.05 0.04 0.02 0.01
C.D. (P=0.05) 0.20 0.14 0.10 0.07 0.04
Storage temperaturetreatments (T)
T: 1.54 (4.44) 4.41 (24.30) 6.92 (49.51) 8.46 (72.22) 9.48 (89.75) 100
T, 1.87 (7.56) 4.97 (25.80) 7.45 (57.16) 9.07 (82.59) 9.90 (97.65) 100
SE.+ 0.05 0.04 0.03 0.02 0.01
C.D. (P=0.05) 0.13 0.12 0.08 0.05 0.03
CV.% - 14.60 453 2.08 1.21 0.64

Figurein parenthesisindicates original value
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Fig. 1: Influence of maturity indices, post-harvest treatments and storage temperatures on ripening days, shelf-life and overall
acceptability of mango cv. KESAR

Healthy frui r
Treatments 41012 16 20 S S % 20
Maturity indices (M)
M, 100 95.74 92.41 7.94 (88.15) 2.16 (87.78) 0.71 (00) 0.71 (00) 0.71(00)
M2 100 97.78 94.44 9.50 (89.81) 6.45 (86.39) 2.11(82.22) 0.71 (00) 0.71 (00)
M3 100 99.82 98.71 9.79 (95.37) 9.56 (90.93) 6.41 (85.56) 2.09(81.11) 2.04 (75.56)
SE.+ - 0.39 0.44 0.02 0.02 0.01 0.01 0.01
C.D. (P=0.05) -- 111 1.26 0.07 0.05 0.04 0.02 0.02
Post-harvest treatments (R )
Ry 100 96.67 93.70 9.47 (89.26) 5.07 (88.52) 2.13(84.44) 0.71 (00) 0.71 (00)
R 100 98.52 96.11 8.16 (92.78) 5.11 (90.00) 2.14 (85.56) 0.71 (00) 0.71 (00)
Rs 100 98.15 95.74 9.60 (91.67) 7.99(88.67)  497(84.81) 209(8L11)  2.04(75.56)
SE+ -- 0.39 0.44 0.02 0.02 0.01 0.01 0.01
C.D. (P=0.05) - 111 1.26 0.07 0.05 0.04 0.02 0.02
Storage temperaturetreatments (T)
T 100 98.52 95.93 9.63(92.22) 7.50 (89.04) 4.50 (85.00) 1.63 (81.11) 1.60 (75.56)
T, 100 97.04 94.44 8.52 (90.25) 4.60 (88.89) 1.65 (84.44) 0.71 (00) 0.71 (00)
SE.+ - 031 0.36 0.02 0.02 0.01 0.04 0.01
C.D. (P=0.05) - 0.90 1.03 0.05 0.04 0.03 0.01 0.01
CV.% -- 1.67 197 1.08 131 1.78 214 2.27

Figure in parenthesisindicates original value
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concentrations. The results are in accordance with the
observationsrecorded by Tandon et al. (1988). Minimum
ripening dayswas noted in hot water dip treatment (52 +
1°C for 5 min) which might haveinitiated early metabolic
changes as reported by Mattoo and Modi (1969). The
significant delay in ripening was observed in fruitsstored
at 15°C with 85 per cent (RH). The increase of daysfor
ripening may be dueto desirableinhibition of enzymatic
activitiesleading reduction in therespiration and ethylene
production, which was supported by Krishnamurthy and
Joshi (1989) in Alphonso and Kapse (1993) in Kesar.
Shelf-life of the fruitswas significantly affected by
different specific gravity and maximum shelf life was
noted in sp.gr. (<1.00) of the fruit. It may be due to
delayed metabolic activities observed in lower sp.gr.
(<1.00) as comparedto higher sp.gr (>1.02) fruits. This
finding isin conformity with the observation recorded
by Tandon et al. (1988) in Dashehari and Kapse (1993)
inKesar (Fig. 1). Regarding post harvest treatments, shelf
life of fruit was maximum in waxol (6%) treatment.
Waxol (6%) is a systemic which persists longer and
extended shelf-life which could probably be due to the
effect of the coating on the internal atmosphere of the
fruit raising the internal CO, and lowering the internal
O, concentrationsretarding theripening process. Similar

mango CV. KESAR

results as regards to the shelf-life was obtained by
Gautam et al. (2003) in Banganapal li mango.

Second best treatment was hot water treatment (52
+ 1°C for 5 min) in shelf-life of fruit. These finding are
in accordance with the observation recorded by Roy and
Joshi (1988); Vaa (2002); El-Salhy et al. (2006) and
Patel (2006). The maximum shelf-life was observed
when fruits were stored at lower temperaturei.e., 15°C
with 85 per cent (RH). Theincrease in shelf-life might
bedueto the desirableinhibition of enzymatic activities
reducing the respiration and ethylene production at |ow
temperature. Thisresult was supported by Krishnamurthy
and Joshi (1989) in Alphonso, Narayanaet al. (1996) in
Baneshan, and Antonio Lizanaand Ochagavia (1997) in
Tommy Atkins and Kent mangoes.

Percentage of ripening was significantly affected
by specific gravity of fruit the datarevealedin Table 1.
Fruits were ripened earlier in higher sp.gr. i.e., >1.02.
Whereas steady increase was observed in lower sp.gr.
(<1.00) fruits. It may be dueto slow metabolic activities
and resulting dow ripeninginfruitswith lower sp.gr. fruits
as compared to higher sp.gr. fruits. The results are in
accordance with the observations recorded by Tandon
et al. (1988) in Dashehari and Kapse (1993) in Kesar
mango. Thefruitstreated with wax (6%) showed in Fig.

Treatments — 32Soft rot disease (%) stora%e6 days —
Maturity indices (M)

M; 00 0.52 (00) 0.52 (00) 0.52 (00)
M, 00 0.52 (00) 0.52 (00) 0.52 (00)
M3 00 6.27 (9.45) 459 (17.78) 499 (21.11)
SE.+ 0.15 0.08 0.07
C.D. (P=0.05) 0.42 0.23 021
Post-harvest treatments (R )

Ry 00 0.52 (00) 0.52 (00) 0.52 (00)
R, 00 0.52 (00) 0.52 (00) 0.52 (00)
Rs 00 6.27 (9.45) 459 (17.78) 499 (21.11)
SE.+ 0.15 0.08 0.07
C.D. (P=0.05) 0.42 0.23 0.21
Storage temper atur e treatments (T)

T: 00 262 (11.11) 3.23(17.78) 350 (21.11)
T, 00 2.26 (7.78) 0.52 (00) 0.52 (00)
SE.+ 0.12 0.06 0.06
C.D. (P=0.05) 0.34 0.19 0.17
CV.% 25.50 17.88 15.67

Figurein parenthesisindicates original value
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3. significantly slow ripening per cent. However, theearly
ripening of fruits were observed in Hot water dip
treatment (52 + 1°C for 5 min) which might haveinitiated
early metabolic changes as reported by Kalra et al.
(1988) in Dashehari, Bringaset al. (2005) in Kent mango.
The minimum ripening per cent was observed in the
storage temperature of 15°C with 85 per cent (RH) as
compared to stored at 20°C with 85 per cent (RH). The
decrease of ripening per cent at low temperature might
be due to slower enzymatic activities and decrease in
respiration and ethylene production. Theresultstally with
those obtained by Krishnamurthy and Joshi (1989) in
Alphonso, Antonio and Ochagavia(1997) in Kent mango.

The healthy fruit per cent was significantly affected
by each factor under study in Table 2, the healthy fruits
per cent were decreased only after 12" days of storage
inall factors. Decreasing trend was higher in higher sp.gr.
>1.02. It might bedueto early ripening of fruit with higher
sp.gr. The results tally with those obtained by Roy and
Joshi (1988) and Roy and Pal (1991). Regarding post-
harvest treatments, the waxol (6%) treatment wasfound
better for maximum healthy fruit per cent. The results
are in conformity with the findings of Bringas et al.
(2005). The maximum healthy fruit per cent was
recorded in 15°C with 85 per cent (RH). It wasrecorded
minimum till the 32" days of storage when stored at
20°C with 85 per cent (RH). Thismay be ascribed inthe
light of the fact that |ow temperature coupled with high
humidity in cool store had been more effective to
maintaining health of fruit. The results tally with those
obtained by Hidalgo et al. (1997) and Jain et al. (2001).

Thedisease (Soft-rot) incidence was observed only
inthe sp.gr. <1.00, it may be due to immaturity of fruit,

Fig. 2: Diseases incidence at 32nd day of storage in treatment

combination of M_R.T. (sp.gr.<1.00, wax coating 6%

331

and storage temperature 15°C with 85% RH)

MiR3T MiR:Ti MiRiT:
MiR3T2 MiR2T2

Fig. 3: Effect of treatments combination on 22" day of storage

which was more susceptibl e to disease. Whereas, disease
incidence was not found in fruit with sp.gr. of 1.00-1.02
and >1.02 and are presented in Table 3 and Fig. 2. It
wasinteresting to note that therewas no diseaseincidence
(Soft-rot) till 40" day of storage in post-harvest
treatments of hot water dip treatment (52 + 1°C for 5
min) and bavistin (500 ppm). Disease incidence was
observed in wax coating (6%) at 32" day of storage
and gradually increased at end of storage. This may be
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due to the pathogen Rhizopus stoloniger and Fusarium
oxysporum schlecht responsible for spoilage of mango
fruits in cool storage under the reduced loss of water
and low respiration inthefruits of mango dueto waxing.
Theresultsarein conformity with the findingsasreported
by Diaz-Sobac et al. (2000). Soft-rot disease incidence
was observed after 28" days of storage, at the
temperature of 15°C with 85 per cent (RH). It increased
till the end of storage, which might have resulted in
premature softening at distal end of fruit.
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