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A Study on Harvesting Seasons and Different Fruit Sizes

on 'Pan Baan Phaeo' Lime Fruit Qualities
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Abstract

‘Pan Baan Phaeo’ is the most popular lime cultivar produced in Thailand; however, information on the quality
of the fruit, and in particular on the quality off the fruit cultivated in the dry (January) and rainy (August) seasons is
very limited. In this research, we therefore aimed to determine and compare the quality of limes obtained from
some Talaad Thai (fruit and vegetable flea market), sampling three different fruit sizes, namely, sizes 4, 5, and 6.
The results indicated that harvesting season affected the fruit length, fruit diameter, fruit weight, juice weight,
fruit rind thickness, number of seeds per fruit, and the total soluble solids (TSS), and titratable acidity (TA) ratio
(TSS/TA) values, all of which were higher in the dry season than in rainy season, whereas the juice content,
vitamin C content, and TA were lower in the dry season. Concerning the parameters of fruit size, we found that
the fruit length, fruit diameter, fruit weight, and juice weight of the Pan Baan Phaeo 4 were the highest, followed by
Pan Baan Phaeo 5 and 6, but the TA and TSS increase were the highest in Pan Baan Phaeo 6, followed by
Pan Baan Phaeo 5 and 4. Furthermore, there was an interaction of season and size that affected the number of

segments per fruit, number of seeds per fruit, vitamin C content, TA, TSS, and TSS/TA.
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Sapasl Digital Vernier Caliper (Insize, Suzhou New District, China)
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Table 1 Physical qualities of ‘Pan Baan Phaeo’ fruits for different sizes in dry and rainy seasons.
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‘ Fruit length Fruit diameter Fruit weight Juice weight Juice content Fruit rind Number of Number of
Pan Baan (mm) (mm) thickness (mm) segments/fruit seeds/fruit
Phaeo’ sizes

Dry Rainy Dry Rainy Dry Rainy Dry Rainy Dry Rainy Dry Rainy Dry Rainy Dry Rainy

4 4140 4040 4864 46.83 5760 5115 27.84 2559 4832  49.97 1.58 1.53 11.6 11.1 11.9 5.6
+0.49 +0.67 +0.27 +0.57 094 +2.02 +0.74 +1.16 +0.85  +0.88 +0.06 +0.06 +0.4 +0.3 +1.9 1.2

5 38.26  37.43 4427 4320 44.91 39.95 21.81 20.92 4838 52.34 1.53 1.38 10.8 12.0 8.6 9.0
+0.66 +0.36 +0.28 +0.24  £1.01 +0.65 +1.10 050 +1.72  +0.65 +0.06 +0.04 +0.3 +0.3 1.3 +1.0

6 36.66 3537 4227 3993 3832 3218 18.51 16.03 4824  49.69 1.56 1.35 11.6 10.3 7.0 6.4
+0.50 +0.51 +043 +0.44 +1.04 113 +0.75 +0.81 +1.15 +1.34 +0.06 +0.05 +0.3 +0.3 1.1 +0.9
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Table 2 ANOVA results for the physical fruit qualities of ‘Pan Baan Phaeo’ with season and size as factors.

Parameter Source DF F-value P-value
Fruit length Season 1 5.524453 0.022435
Size 2 41.26349 1.33E-11
Season*size 2 0.091543 0.912663
Fruit diameter Season 1 29.55658 1.34E-06
Size 2 144.769 2.01E-22
Season*size 2 1.319547 0.275735
Fruit weight Season 1 35.20289 2.18E-07
Size 2 128.0812 3.17E-21
Season*size 2 0.212939 0.80888
Juice weight Season 1 6.915262 0.01111
Size 2 58.83561 2.74E-14
Season*size 2 0.489967 0.615344
Juice content Season 1 6.231312 0.015636
Size 2 0.864204 0.427132
Season*size 2 0.724009 0.48945
Fruit rind thickness Season 1 8.779611 0.004523
Size 2 1.969072 0.149482
Season*size 2 1.022494 0.366554
Number of segments/fruit Season 1 0.545455 0.463379
Size 2 1.106061 0.338238
Season*size 2 7.409091 0.001434
Number of seeds/fruit Season 1 4.340258 0.04197
Size 2 1.770003 0.180071
Season*size 2 4.02591 0.023456
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Table 3 Chemical qualities of ‘Pan Baan Phaeo’ fruits for different sizes in dry and rainy seasons.

Vitamin C content TA (%) TSS (°brix) TSS/TA
‘Pan Baan
(mg/100 ml juice)
Phaeo’ sizes
Dry Rainy Dry Rainy Dry Rainy Dry Rainy
4 36.80 42.99 3.35 7.24 8.80 8.30 2.64 1.15
+2.02 +1.47 +0.06 +0.14 +0.21 +0.16 +0.09 +0.02
5 40.98 41.92 3.69 7.90 8.80 8.91 2.39 1.13
+2.68 +1.26 +0.08 +0.13 +0.27 +0.14 +0.08 +0.03
6 38.74 50.66 3.73 8.24 8.91 10.19 2.39 1.24
+2.12 +1.22 +0.09 +0.13 +0.23 +0.27 +0.06 +0.03

Table 4 ANOVA results for the chemical fruit qualities of ‘Pan Baan Phaeo’ with season and size as factors.

Parameter Source DF F-value P-value
Vitamin C content Season 1 14.82267 0.000315
Size 2 2.947559 0.060963
Season*size 2 3.70047 0.031182
TA Season 1 2268.883 8.52E-46
Size 2 21.88596 1.09E-07
Season*size 2 4.10608 0.021878
TSS Season 1 2.79488 0.100352
Size 2 11.12201 9.02E-05
Season*size 2 8.661269 0.000546
TSS/TA Season 1 744.2307 2.92E-33
Size 2 2.553035 0.08721

Season*size 2 4.254 0.019247
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