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Effect of Harvesting Stages on Content and Quality of Banana Flour
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ABSTRACT

This research investigated the effect of harvesting stages on content and quality of
banana flour. Four varieties of Thai bananas ( Kluai Hak Muk, Kluai Nam Wa, Kluai Khai and Kluai
Hom) purchased from Phlapphla market, Chanthaburi province, Thailand were studied at 3
harvesting stages; 60, 70 and 80 percent. The experiment was carried out during October 2011
to September 2012 at Postharvest and Processing Research and Development Office,
Department of Agriculture, Bangkok. The study was designed base on randomized complete
block design (RCBD) with 3 treatments and 4 replications. The result revealed that carbohydrate
content, fiber content, L value and a* value tended to decrease while ash, protein content and
b* value were increased, when harvesting stages increased. Meanwhile, moisture contents of
banana flour in 4 varieties at harvesting stage 60 and 70 % were higher than the harvesting stage
80%. Besides, fat contents found in Kluai Khai and Kluai Nam Wa flours at harvesting stage 70
and 80 % were also higher than harvesting stage 60% significantly. However, amylose content in
range 30.98-39.93 % was not significantly different in all treatments of 4 varieties banana flours.
In addition, values of maximum viscosity and set back in 4 varieties of banana flour at
harvesting stage 70% gave the highest result as compared to harvesting stage 60 and 80%. The
scanning electron microscope images had shown starch granules of the flour samples in 4
varieties of banana flour which presented oval, elongated and irregular shapes. It was also
found that sizes of starch granule in 4 varieties of banana flour were larger as the harvesting

stages increased.
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Table 1 Chemical composition and nutritional value of banana flour from Kluai Khai at harvesting stages 60 70 and 80%

Colour Viscosity
Carbohydrate  Moisture Ash Protein  Fiber Fat Amylose Set
Treatment Max. Visc
(%) ) ) ) (%) (%) (%) L ar b ' back
(BU)
(BU)
60% 86.79 6.85 315b  574b 1.03  0.052ab 30.98 7517a 269a 921b 773.75b 239.25
70% 86.27 6.92 32lab 594 a 0.98  0.043b 32.14 73.75b 218b 10.83a 881.00a 254.25
80% 86.21 6.38 345a 587ab 096 0.063a 31.82 7334c  226b 11.09a 879.25a 242.50
ns ns * * ns * ns * * * * ns
CV (%) 0.5 6.4 5.4 2.1 7.5 22.8 4.1 0.28 3.17 1.62 1.56 7.12

Table 2 Chemical composition and nutritional value of banana flour from Kluai Nam Wa at harvesting stages 60 70 and 80%

Colour Viscosity
Carbohydrate Moisture Ash Protein  Fiber Fat Amylose

Treatment Ma. Vi Set

(%) (%) (%) (%) (%) (%) (%) L a* b ax. Visc back
(BU)

(BU)
60% 87.48 6.30 202b  539b 1.03  0.033b 38.64 81.72a 237a 793b 1018.5a 192.00c
70% 87.47 6.16 2.38b 5.64 a 1.00 0.060a 39.34 8211a 214b 7.89b 1042.8a 358.75a
80% 87.41 5.82 2.82a 5.66 a 0.92 0.070a 39.93 80.84b 209b 8.15a 945.00b 259.50b

CV (%) 0.2 9.4 10.4 1.7 8.0 29.8 22 0.44 4.04 1.36 1.64 4.16

Table 3 Chemical composition and nutritional value of banana flour from Kluai Hom at harvesting stages 60 70 and 80%



Colour Viscosity

Carbohydrate  Moisture Ash Protein  Fiber Fat Amylose
Treatment Set
(%) (%) (%) (%) (%) (%) (%) Max. Visc
L a* b* back
(BU)

(BU)
60% 86.23a 6.30 3.36 c 567b 1.8%a 0.066 31.30 7836ab 215a 7.02c 1194.30 241.75b
70% 86.07ab 6.31 368b 593a 178  0.085 31.44 7887a 193b 7.30b 1219.70 265.75a
80% 85.811b 6.16 410a 6.00a 1770  0.086 32.67 7799b 189c 777a 1202.30 259.25ab

CV (%) 0.7 3.9 3.6 0.8 2.6 18.8 3.1 0.58 1.3 0.85 2.76 5.23

Table 4 Chemical composition and nutritional value of banana flour from Kluai Huk Muk at harvesting stages 60 70 and 80%

Colour Viscosity
Carbohydrate  Moisture Ash Protein  Fiber Fat Amylose Set
Treatment Max. Visc
(%) ) ) ) (%) (%) (%) L ar b ' back
(BU)

(BU)
60% 86.62a 6.98a 3.50c 5.88 2.15a 0.085 35.69 86.15a 1.74a 8l6¢c 1188.8b 336.25a
70% 86.28a 6.79a 3.72b 5.67 2.15a 0.096 35.41 85.11b 124b 866b 1262.8a 282.50b
80% 84.93b 5.64b 3.92a 5.90 1.75b  0.080 35.90 8131c 1.00c 950a 1202.3b 330.00a

CV (%) 0.3 9.0 3.0 2.6 2.7 23.1 3.6 0.26 48 2.39 0.95 2.94

LIGH‘T 3/a LIGHT FULL 3/4 FULL 3/4 FULL

Figure. 1 Schematic cross section of banana according to different harvesting stage (Lusyae,

2545)
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Figure 2 Scanning electron micrographs of Kluai Khai flour granules at harvesting stage 70% with

300X (1) 1,200X(2) and 2,500X(3)
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Figure 3 Scanning electron micrographs of Kluai Nam Wa flour granules at harvesting stage 70%

with 300X (1) 1,200X(2) and 2,500X(3)

Figure 4 Scanning electron micrographs of Kluai Hom flour granules at harvesting stage 70%

with 300X (1) 1,200X(2) and 2,500X(3)

Figure 5 Scanning electron micrographs of Kluai Huk Muk flour granules at harvesting stage 70%

with 300X (1) 1,200X(2) and 2,500X(3)



