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Process Optimization of Chitosan and Gum Arabic Based Edible Coating for Fresh-cut Mangoes
(Mangiferaindica L. cv. Nam Dok Mai#4)
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Abstract

Response surface methodology (RSM) was used to predict the effects and the optimized concentration
of chitosan (0.25-0.5% w/v) and gum arabic (1.0-5.0% w/v) edible coatings on storage quality of fresh-cut mango
(Mangiferaindica L. cv. Nam Dok Mai#4) at 5 °C by central composite design (CCD). Weight loss,
firmness, L*, a*, b* Hue angle values, pH and total soluble solid contents (TSS) were measured as
response variables. The results showed that the variables were highly fitted to the regression coefficients
(R2) from 0.489 to 0.929 for all response variables. The optimum concentration of chitosan and gum arabic
were predicted to be 0.49% and 4.69%, respectively. At the optimized formulation for fresh-cut mangoes, the
predicted values for weight loss, firmness, L*, a*, b* Hue angle values, pH and total soluble solid contents
(TSS) were 3.64%, 0.023 kgf, 29.30, 9.75, 28.40, 66.00, 3.40 and 11.10%, respectively. The microbial quality
showed that the total plate count were 1.20x10° CFU/g, yeast and molds counts were less than 100 CFU/g and
E.coliin coated fresh-cut mangoes was not detected during 6 days of storage at 5 °C.
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Table 1 Experimental design for chitosan and gum arabic concentrations for each run
Run Block Chitosan Gum arabic
Code Uncoded (%w/w) Code Uncoded (%w/w)
1 1 0.000 0.375 0.000 3.000
2 1 0.000 0.375 0.000 3.000
3 1 1.000 0.500 1.000 5.000
4 1 -1.000 0.250 -1.000 1.000
5 1 -1.000 0.250 1.000 5.000
6 1 1.000 0.500 -1.000 1.000
7 1 0.000 0.375 0.000 3.000
8 2 0.000 0.375 -1.414 0.172
9 2 -1.414 0.198 0.000 3.000
10 2 0.000 0.375 0.000 3.000
1" 2 0.000 0.375 0.000 3.000
12 2 0.000 0.375 1.414 5.830
13 2 1.414 0.552 0.000 3.000
14 2 0.000 0.375 0.000 3.000
Table 2  Central composite design (CCD) and experimental data obtained for the response variables studied
Independent Responses variable
variable
Run Block Chitosan Gum Weight .
(Y%ow/w) arabic L* a* b* ° Loss F|r(nF2n?)ss pH -{3?
(%w/w) (%) 9 °
1 1 0.375 3.000 33.50 10.60 27.20 65.80 2.48 0.021 3.51 12.40
2 1 0.375 3.000 33.40 10.20 28.30 67.10 3.02 0.020 3.62 11.90
3 1 0.500 5.000 45.40 14.30 44.80 72.30 1.98 0.105 4.45 14.00
4 1 0.250 1.000 31.60 11.30 33.40 71.30 2.99 0.034 3.78 14.40
5 1 0.250 5.000 32.20 11.00 28.50 68.90 0.55 0.033 4.15 14.10
6 1 0.500 1.000 45.90 15.10 44.80 71.40 3.00 0.089 3.87 12.60
7 1 0.375 3.000 34.80 10.20 30.00 66.10 3.47 0.029 4.01 14.10
8 2 0.375 0.172 30.00 16.30 34.20 64.50 4.93 0.021 3.46 11.30
9 2 0.198 3.000 21.00 8.50 26.3 66.80 6.57 0.012 3.85 11.30
10 2 0.375 3.000 27.30 10.10 29.30 66.30 1.49 0.025 3.95 10.60
11 2 0.375 3.000 24.70 9.90 29.0 66.70 4.04 0.025 3.59 11.60
12 2 0.375 5.830 28.40 14.20 33.10 60.60 6.00 0.039 4.02 12.40
13 2 0.552 3.000 34.30 15.40 37.00 67.40 4.04 0.063 3.57 11.50
14 2 0.375 3.000 22.20 7.50 26.30 64.00 3.94 0.021 3.15 11.10
ivmlmwmeummmim@aumvl,ﬁiwmuuamuﬂu,i’mﬂwmmel,%‘lumimmuLuﬂmqumuumu L‘Wﬂm
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mem Table 3 Lufa‘lmzmmmqnmqmaﬁmﬂmmaumummﬂ &uA A1 L*, a*, b, mmmmﬂmuuﬂ LAZANLLL
alsien R windw 0. 929, 0.915, 0.888, 0.888 A 0.848 mumm‘u mmmmmuﬂmzﬁu 1aun seAumMNdnduaes
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Table 3 Regression coefficients, R2, R’ (adj), probability values and lack of fit for the final reduce models

Sggfrf?csizlrg)tz L* a* b* °H Weight Loss (%) Firmness (Kgf) pH I;j

Bn (constant) 32.500 17.800 54.400 87.800 20.600 0.118 4.490 11.900
A -33.900 -26.100  -113.000 -105.000 -57.000 -0.560 -6.410 -0.193
B -3.520 -3.930 -8.190 -1.410 -2.710 -0.020 -0.173 0.323
A 111.000 59.200 188.000 133.000 63.100 0.947 7.690 0.271
B* 0.634 0.644 0.991 0.046 0.048 0.003 0.034 0.481
AB -1.100 -0.500 4.900 3.300 2.770 0.016 0.210 0.403

g 0.929 0.915 0.888 0.564 0.888 0.848 0.519 0.489
R‘(adj) 0.878 0.854 0.808 0.253 0.807 0.739 0.176 0.125
Lack of fit (F-value) 1.060 1.290 5.980 7.330 39.900 25.6 0.321 0.337

Table 4 Predicted and experimental values of responses at optimum concentrations of chitosan and gum arabic

N . N o Weight Loss Firmness TSS
Value L a b H (%) (Kgf) pH (%)
Experimental 31.80+1.91 11.80+£1.10 32.30+2.71 67.10+2.20 4.15£1.13 0.03940.01 3.6£0.28 12.4+0.76
value®
Predicted value 29.30 9.75 28.40 66.00 3.64 0.023 3.40 11.10
p-value (t—test)D 0.46 0.05 0.06 0.52 0.05 0.37 0.20 0.71

“Mean £ S.D. value

°No significant (p>0.05) difference between experimental and predicted
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