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Abstract
Kaewtubtim, P, Chittrakarn, T.%, Bhongsuwan, T.}, Aiyarak, P.! and K ongsaeng, S.2
Spectral reflectance analysis of longkong (Lansium domesticum Corr.) bunches

asan indicator for optimal harvesting
Songklanakarin J. Sci. Technol., 2007, 29(5) : 1427-1438

To determine the appropriate harvesting time of Longkong bunches, the spectral reflectance of
ripening bunches was investigated from images taken by a digital camera using red LED and green LED.
Every day images were taken from selected bunches at a L ongkong estate during the growth of the bunches
from immaturity to the over-ripe phase, to trace the changes in color that correlate with the process of
ripening. The images were analyzed by measuring the changes in the three basic colorsi.e. red, green and
blue, using a specially developed Color Analysis computer program of Longkong " fruit" (CAOL), and then
the obtained results were compared with the sweet in form of total soluble solid (TSS:TA).

The result showed that the blue light reflectance from red LED source (Br) was selected as an
indicator for harvesting Longkong bunches. Br was inversely proportional to ripeness of Longkong. The
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Lansium domesticum Corr.

blue color intensity decreases linearly while TSS: TA increases monotonously. From our investigations, we

suggest that thetimeinterval to harvest Longkong should bewithin 9617 daysafter thefirst flower blossom
of that bunch takes place while blue level per pixel wasin therange of 8.67-2.39. If Longkong bunch was
cut whilethebluecolor level wasin therangeof 8.67-5.53, itstaste will be sweet and sour and strong enough
for long distance shipment. But if the blue level per pixel was in the range of 5.52-2.39, it has a very good
taste and is suitable a for sale in the local area. In addition, it was also found that the blue level per pixel
usually decreased at the rate of 0.45 per day. This made is possible to predict the harvesting day by this
technique.

Key words : longkong (Lansium domesticum Corr.), indicator, harvesting, spectral
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Figure2. Image of Longkong bunch (a) Before analysis (b) After analysis

(Color figure can be viewed in the electronic version)
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Introduce the image to CAOL software (Figure 2a)

Determine the area of analyzed image into pixel (figure 2b)

Analyse R G and B in each pixel

Divide the summation of Red level by humber of pixel

Divide the summation of Green level by number of pixel

Divide the summation of Bluelevel by number of pixel

Figure3. Theprocedurefor RGB spectrum of Longkong analysis
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Table 1. The TSS: TA content of Longkong fruit for 4 sets

Date Setl Set2 Set3 Set4  Average

(days)

65 3.25 3.25
68 2.87 2.87
69 3.56 3.17 3.37
70 281 281
72 3.40 3.40
73 3.83 344 3.63
74 2.97 2.97
75 3.22 3.22
76 3.67 3.67
77 2.58 2.58
79 3.29 3.14 321
80 51 511
81 3.9 3.90
82 2.45 245
83 6.02 6.02
84 551 4.98 6.26
85 8.66 341 6.69 6.25
86 8.85 6.95 341 7.69 6.97
87 8.46 3.05 11.83 7.78
88 9.38 4.22 7.94 7.18
89 9.90 3.04 341 14.70 7.76
90 6.95 14.82 10.89
91 13.32 2.81 3.05 8.75 6.98
92 13.72 525 20.75 13.24
93 11.48 9.79 20.06 13.78
94 12.43 12.01 19.44 14.63
95 17.14 13.36 24.51 18.34
96 18.10 16.76 20.21 18.36
97 18.23 11.76 24.49 18.16
98 20.31 16.98 18.64
99 20.59 15.58 21.23 19.13
100 18.14 18.56 23.71 20.13
101 2314 20.61 21.88
102 19.68 23.61 19.91 21.07
103 2124 19.80 25.48 22.15
104 19.75 26.40 23.08
105 23.60 23.60
106

107

108

109
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Figure4. Changesof TSS:TA content with datesfor 4 L ongkong sets
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Table 2. Color level per pixel from images of L ongkong
analysed by CAOL software

Date Rg Gg Bg Rr Gr Br
(days)
65
68
69
70 1040 1110 860 1580 8.00 9.40
71 1380 1461 983 1758 9.00 1055
72
73 19.10 2050 1470 2850 1010 18.40
74 11.21 13.04 888 1612 7.99 9.93
75 1710 1852 1433 2533 10.93 17.40
76 1585 1755 1190 2380 9.60 1347
77 1393 19.30 10.65 2250 842 12.06
78 1549 17.16 1331 2349 9.66 14.66
79 1394 1644 957 2312 875 10.98
80 1783 2293 1273 29.69 883 14.02
81 1837 2249 1257 3524 842 14.28
82 1855 2440 1100 3292 7.68 12.86
83 2444 3385 1199 5153 629 1357
84 1877 2481 1214 36.03 7.38 1344
85 2730 4078 961 69.78 455 10.12
86 1884 27.13 13.63 2794 862 1172
87 3063 3983 11.30 6959 761 10.99
88 21.36 36.73 851 6570 4.80 6.31
89 2780 3877 644 5976 940 9.06
20 31.04 4901 537 7573 1029 5.63
91 3106 4301 767 7391 781 8.35
92 3726 59.14 775 10571 5.72 8.96
93 3141 4729 757 9576 6.92 6.17
94 2417 5079 436 10054 1.18 5.94
95 3003 4431 6.05 101.69 0.26 3.60
96 2494 4252 627 9257 0.50 2.63
97 3281 4451 6.08 9797 0.14 3.81
98 2542 4098 749 9255 048 5.00
99 2588 49.16 540 103 0.02 2.07
100 3083 4205 806 9834 0.18 5.15
101 1982 3400 765 8502 041 2.58
102 1953 2946 829 829 0.38 2.38
103 2684 5830 288 117.73 0.08 0.98
104 1966 39.01 512 96.07 0.09 0.87
105 2400 4436 440 10131 0.22 1.43
106 2779 5024 435 11500 0.24 3.60
107 2332 5258 360 116.09 0.00 0.48
108 2897 4545 588 105.75 0.00 243
109 2482 3704 813 9867 0.00 1.94
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Figureb.
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Changesof RGB and TSS: TA content with dates for 30 Longkong bunches
(a) change of R with Green LED; Rg (b) change of G with Green LED; Gg
(c) change of B with Green LED; Bg (d) change of R with Red LED; Rr

(e) change of G with Red LED; Gr (f) change of B with Red LED; Br
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Figure 6. Relation between RGB color content with TSS: TA content with datesfor 30

L ongkong bunches

(a) Bluecolor level per pixel content with Green LED; Bg
(b) Green color level per pixel content with Red LED; Gr
(c) Blue color level per pixel content with Red LED; Br
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