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Pineapple (Ananas comosus Merr-), one of the most important fruits of the
tropics, is valued for its table qualities and processing attributes.

Being a fruit of great demand for processing, pineapple requires long term
storage and transport. Rodriguez et a/. (1975) reported that pineapple receiving high
doses of nitrogen produced fruits of poor flavour and quality, while under moderate
nitrogen availability, fruits retained the flavour components and maintained good
balance of sugars and acids. That the nitrogen nutrition has got a positive influence
on soluble solids and titratable acidity and an adverse effect on the
weight and solid to acid ratio of citrus fruits has been reported by many
workers (Reuther and Smith, 1952; Smith, 1967; Srivastava, 1967; Kefford and
Chandler, 1 970). Singh and Rajput (1976) reported that nitrogen nutrition had a
highly significant effect on TSS reducing sugars, ascorbic acid and pectin content
of guava fruits.

The present investigation was undertaken with the object of studying the
effect of different levels of nitrogen nutrition on fruit quality and storage behaviour
of pineapple, cultivated variety Kew.

Materials and Methods

Fruits for the study were collected from the nutritional trial plots under All
India Co-ordinated Fruit Improvement project at Vellanikkara during the year 1 977-78-
The levels of nitrogen in the trial were 8g (N,), 12g (N,) and 169 (N,) per plant
per year. Nitrogen was applied in the form of urea as soil application in four split
doses at the time of planting (May-June), August-September, November and May-
June. P,0O, and K, o were applied uniformly at 4g and 12g respectively per plant per
year. All the P,O. was applied as basal dose at the time of planting, K,O was applied
along with nitrogen in four split doses.

Fruits for quality evaluation and storage studies were collected during April
at fully ripe stage. Ten fruits were collected from each replication and were stored at
room temperature (30°C) and at 5°C in a refrigerator. Fruits were analysed for TSS
acidity(citric), reducing sugars and total sugars by AOAC (1968) procedure. Non
reducing sugars, sugar to acid ratio and brix to acid ratio were worked out. The
qualitative studies were taken up at harvest, five days after storage and at maximum
storage life (8 days at room temperature and 20 days in cold storage,
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Results and Discussion
The data on qualitative analysis of fruits at harvest are presented in Table 1

Table 1
Effect of nitrogen nutrition on the quality of pineapple at harvest

Treatments

N, N, - N, CD
Chemical 8g/plant 12g/plant 16g/plant (p=0.05)
Constituents ] b
TSS 15.0 15.0 16.0 N S*
Acidity (citric) 0.67 0.73 0.76 N S
Reducing sugars 5.64 4.81 4.55 0.30
Non-reducing
sugars 7.76 9.46 8.74 0.73
Total sugars 13.40 14.27 13.29 0.36
Sugar to acid
ratio 20.00 19.55 17.49 1.35
Brix to acid

ratio 22.39 20.55 21.06 1.98

* NS: Non-significant

It is evident from the data on fruit quality at harvest that the levels of nitrogen
significantly influenced the reducing sugars, non-reducing sugars, total sugars, sugar
to acid ratio and brix to acid ratio, whereas TSS and acidity were not significantly
affected. The reducing sugars. sugar'acid ratio and brix/acid ratio were the highest
at the lowest nitrogen level. The fruit quality in terms of total sugars and non-
reducing sugars increased upto 12g N/plant which however was significantly reduced
as the nitrogen level was increased to 16g. In TSS and acidity, an increasing
trend was observed with the increase in nitrogen level upto N..

The trend observed in the present study in pineapple Is similar to the results
obtained by earlier workers in other crops. Nitrogen treatment has been found to
increase the fruit quality in sweet orange (Prasad and Govind, 1975J, TSS in Coorg
Mandarin (Srivastava and Muthappa, 1972) and acidity in sweet orange, Dhillon
et al. 1961).

Kelly (1971) and Singleton and Gortner (1965) suggested that in pineapple
increasing levels of acidity contributed for higher level of TSS. In the present study,
as the nitrogen level increased, a decreasing trend in reducing sugar content was
observed. This decrease in reducing sugars and increase in acidity must be due to
the metabolic break-down of reducing sugars and the synthesis of acids induced
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by higher levels of nitrogen. Nonreducing sugars and total sugars were found to
increase upto 12g N and above this level decreasing trend was observed in both
cases. It is indicated that increased nitrogen above 12g might have stimulated
conversion of non-reducing sugars to titratable acids.

Data on the effect of nitrogen on storage behaviour of pineapple is
presented in Table 2. An increasing trend was observed in TSS during storage at
room temperature and in refrigerator. Maximum increase in TSS was [observed for
12g N/plant at room temperature and for the lowest level of N in cold storage.

All levels of nitrogen recorded significant increase in acidity both at room
temperature and cold storage. In contrast to the TSS, acidity showed maximum
values on 20th day of storage in cold condition. Lowest level of nitrogen recorded
the highest increase in acidity both in open and cold storage, whereas higher
doses of nitrogen showed lesser increase in acidity during storage.

In all the treatments, the values for reducing sugar content were low for
fruits kept under cold storage. But, the values on non-reducing sugar content
were high and this may be attributed to the lesser rate of enzyme activity under;cold
storage leading to poor conversion of non-reducing sugars to reducing sugars.
Further, the decreace in reducing sugar content of fruits under cold storage as
against the values obtained at harvest can be due to accelerated metabolic break
down of reducing sugars and synthesis of acids resulting in an increase in acid
content in cold storage. At higher levels of nitrogen, the changes took place
more rapidly as compared to lower levels of nitrogen when fruits were kept in
cold storage. Higher levels of nit.ogen resulted in accelerate break-down of
non-reducing to reducing sugars under open conditions whereas acceleration
in the breaking down of reducing sugars and synthesis of acids occur under
cold storage, especially under higher levels of nitrogen application.

Non-reducing sugars showed a decreasing trend during open storage and 20
days after in cold storage. However, an increasing trend was recorded in cold
storage after 5 days. In open storage and in cold storage at maximum storage life of
20 days, N, was superior with respect to non reducing sugars. Total sugars also
showed the same trend as that of non-reducing sugars both in open and cold
storage, 12 g N/plant was found to be superior in respect of total sugars during
storage.

Sugar to acid ratio showed a decreasing trend both in open and cold
storage. In both the storage conditions, the minimum loss was observed in N .

Brix to acid ratio followed the same trend as that of sugars to acid ratio.
Minimum loss was recorded by N, in open storage and N, in cold storage, while
maximum loss was observed in N, under both storage conditions.



Effect of nitrogen nutrition on quality attributes of pineapple during storage

Table—2

Treatments

Total soluble solids
N1

N2
N3

CD [p=0.05]fortreatment
CD [p=0.05] for days

Composition
at the comms-
ncement of storage

15.00
15.00
16.00

Composition at different storage conditions
Room temperature 30°C

5 days after

16.82 [+12.13]
17.50 [+16.67]
17.62 [+ 10.13]

NS
2.01

8 days after

Fruit spoiled
Fruit spoiled
Fruit spoiled

Cold storage 5°C

5 days after

17.12 [+14.13]
17.04 [ + 13.60]
17.86 [+ 11.63]

20 days after

16.59 [+10.60]
16.36 [+ 9.07]
16.70 [+ 4.38]

NS
0.50

Acidiiy [in citric]
N1
N2
N3

CD [p=0.05] for treatment
CD [p=0.05][ for days

0,67
0.73
0.76

1.09 [+ 62.69]
0.88 [+2055]
0.90 [ + 18.42

0.128
0.092

Fruit spoiled
Fruit spoiled
Fruit spoiled

1.200 [ +79.10]
1.006 [+37.81]
0.860 [+13.16]

1.51 [+125.40]
1.42[+94.52]
1.37 [+80.26]

0.29
0,13

N1— 8g/plant
N2—12g/plant
N3—16g/plant

Figures in parenthesis indicate percentage increase or decrease
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Based on these results, it can be stated that all the three levels of nitrogen
studied, exerted considerable effect on the storage behaviour of pineapple. Lowest
level of nitrogen recorded the highest increase in TSS and minimum loss of reducing
sugars during cold storage and acidity in all storage conditions, whereas it adversely
affected the reducing sugars in open storage and sugar to acid and brix to acid
ratio in both storage conditions. N, recorded maximum reducing sugars and brix to
acid ratio at harvest. So, N, level is found to produce fruits with maximum table
guality both at harvest and in cold storage. Acidity increased with increasing
levels of nitrogen at harvest, whereas during storage, lowest level of nitrogen recorded
maximum increase in acidity. Nitrogen level of 12 g/plant recorded maximum
quality with regard to brix to acid ratio, TSS in cpen storage and total sugars and
sugar to acid ratio under both storage conditions. With storage in the open, N,
appears to induce better juice and canning as evidenced by higher brix to acid ratio
and sugar to acid ratio. Hence application of N at 12g/plant was found to be
optima! for better juice quality of pineapple both at harvest and under all storage
conditions. Maximum acidity and TSS at harvest were recorded at1 6 g N/plant.
Highest increase in reducing sugars during storage at room temperature and minimum
loss in brix to acid ratio in cold storage were recorded by N, (16 g N/plant).

Summary

In studies on the effect of different levels of nitrogen nutrition on fruit
quality and storage behaviour of pineapple, it was found that at harvest, the
maximum reducing sugars, brixto acid ratio and sugar to acid ratio were registered
at lowest level of nitrogen at 8g/plant  As the level of nitrogen was increased to
12g/plant, total sugars increased, but there was a decrease as the level was further
increased to 16g/plant.  Acidity and TSS showed an increasing trend with increasing
levels of nitrogen.

During cold storage, higher levels of nitrogen recorded a decrease in
reducing sugars. Maximum increase in acidity was recorded by the lowest level of
nitrogen under both storage conditions. Increase in nitrogen level upto 12g per
plant was found to have a favourable influence on total sugars in both open and cold
storage conditions. Better retention of brix to acid ratio in cold storage and to
reducing sugars in open storaga was observed when the nitrogen dose was increased
to 16g/plant.

RS MaldNR 1HS Ul EMMITEIINOMIEIle T BOETT

WM dh Erldadar Ul aldOmed

A1 VM@0 100lo @I L@ ) SLmd 1umTay” cudenlasio



QUALITY AND STORAGE BEHAVIOUR OF PINFAPPLE 39

References

A. 0. A. C. 1968. Official methods of analysis, 10th ed., Association of Offlcial
Agricultural Chemists, Washington, D, C.

Dhillon, B. S., Sing, K. K., and Batshi, J. C. 1961. The effect of manuring on fruit
quality in Sweet orange. Punjab Hon. ., 1,124-134.

Kefforc', J. F. and Chandler, B. J, 1970. The chemical constituents of citrus fruits.
Adv. Food Res. Supp/. Academic Press, Now York.

Kelly, W. P.1971. A study of the composition of Hawaiian pineapple. /ng Eng.
Chem. 3, 403.

Ptasad, A. and, Govind S. 1975. Response of nitrogen nutrition to Mosambi (Citrus
sinensis Osbeck). Prog. Hon. 8,21-34.

Reuther, W* and Smith, P. F- 1952. Relation of nitrogen, potassium and magnesium

fertilisation to some fruit qualities of Valencia orange. Proc. 4mer.
Soc' Hon. Sci. 59, 1.

Rodriguez, R. Raina, B. L, Pantastico, E. R. B., and Bhatti, M. B. 1975. p,
harvest physiology, .handling and utilisation of tropical and sub
tropical fruits and vegetables, The Avi Publishing Co, INC

Singh, N. P. and Rajput, C. B. S. 1976, Chemical composition of guava (psiy/,m
guajava. ) fruits as influenced by nitrogen application Progr
Hort. 9, 67-71. ’

Singleton, J- L. and Gortner, W. A. 1965. Chemical and physical development of
pineapple fruits 1. Carbohydrate and acid constituents. J Food
Sci. 30, 19.

Smith, P, F. 1967. A comparison of three nitrogen sources on mature Valencia
orange trees. Proc. Fla. Sta. Hort. Soc. 80, 1,

Srivastava, H, C. 1967. Grading, storage and marketing, In The Mango: 4 f4anq book
ICAR, New Delhi, p 99.

Srivastava, K. C. and Muthappa, D. P. 1972- Nutritional Status on leaves in Coorg
mandarin (Citrus reticulata Blanco). Proc. lll. /nst. Symp. ON Sup.
trop and Trop Hort. Bangalore.

(MS. Received: 23-3-1979)



