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Fig.2 Selected images from different storage steps and the process of increasing the number of brown spots and changing the parameters.
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Fig. 3 An example of changes in the intensity of L * channel for bananas on a) day zero and b) day nine after storage.
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Table 1 Comparison of mean for destructive parameters (PPO and POD) and non-destructive (color and fractal parameters)

la o (ko
Mean S .
ean Squares o
POD PPO b* a’ L b G R FDlac FDavg Treatment
3.555¢  4.177° 30.62° 1.837°  50.12*°  0.129° 04148  0.0464>  0.0254°  1.8122° 72 50
Zero Day
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Third Day
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Sixth Day
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Ninth Day
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Table 2 Comparison of the mean of the sensory test parameters
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General acceptance  Texture Taste and smells  Color
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Third Day
5.859° 6.19° 6.01° 5060 9
Sixth Day
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Ninth Day
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Table 3 Correlation between non-destructive (FDavg, FDlac, r and g) and destructive (PPO, POD) and sensory parameters
- 3wk
K sy N &5
? axy 2 POD PPO g r FDlac  FDavg
General Texture Color
acceptance u Taste and
smells
1 FDavg
1 -0.855" FDlac
1 0.685" -0.55™ r
1 -0.651™  -0.799" 0.694" g
0.522™ 0.44" 0.739° -0.868" PPO
1 0.979°  -0.597" 0.562™ 0.748" 0.900 POD
1 -0.75" -0.69°  0.520™ -0.640" 0.790° 0.750" S5
Color
. ) . . . axl) 9 b
1 0.81 -0.68 0.620 0.170™ -0.42™ -0.790 0.620 Taste and
smells
1 0.780° 0.917 -0.67" 0.600°  0.540" -0.630" -0.54" 0.730" <l
Texture
1 0.78" 0.630° 0.77" -0.81° -0.76" 0.692" 0.529™ -0.771" 0.859" General
acceptance

ns

G sre pas 5 do )0 iy Jleixl mhaw 10 o) e oS g 4™ g "

*and ™ respectively significant at the level of five percent and non-significant
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Table 4 Correlation between non-destructive (b, 1 *, a * and b *) , destructive (PPO, POD) and sensory parameters

9 b
it el *2 S pop PO b a* L* b
t Texture Taste Color
acceptance ]
smells
1
1 0.71" L*
1 0.065" 0.12" a’
1 0.561™ -0.799" -0.02"¢ b*
1 0.55" 0.44" 0.739" 0.25" PPO
1 0.98" -0.59" 0.56™ 0.748" 0.19" POD
1 0.75" -0.69" -0.1" -0.31™ 0.004™ -0.85" S5
Color
) ) ) axly 9 pxb
1 0.82 -0.67 -0.63 0.36"™ -0.39™ 0.04" 0.14" Taste and
smells
1 0.780" 0.91" -0.67" 0.60" -0.0" -0.17 0.09™ -0.12" b
Texture
1 0.78 0.63 0.77 -0.81 -0.769 -0.10" -0.34" -0.10™ -0.38" General
acceptance

5 Gl gire pas g do o iy izl s [ gl Lo 5 4

*and ™ respectively significant at the level of five percent and non-significant
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Table 5 Multivariate regression analysis using stepwise method of evaluated traits on POD

P Ol ggeme nKile ool a4z Gl ggeze

Sum Mean of Squares df Mean Squares
85.381 39 2276.9 5
Total
81.637 514.11" 4 2056.5 Je
Model
146.94 925.37" 2 1850.7 b
Linear
16.333 102.86" 2 205.72 o
Non- Linear
6.2976 35 220.42 ouile SL
Residual

5% G o sire pas 5ty iy Jleinl mhaw 10 (6,0 e i S @

*and ™ respectively significant at the level of five percent and non-significant
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Table 6 The coefficients of the independent variables used in the equation developed by stepwise method on POD

t-test 3 lwitiw! glas ol o
Standard Error Coefficients
3.3793 7285.6 24620" FDavg
5.6488 8790.6 49657 FDlac
-5.5163 4850.7 -27447" FDlac X FDavg
-3.2849 1998.8 -6566" FDavg?

SIS e pae g o,y iy Jleizl haw [0 (g0 e oS 5 4™ g F

*and ™ respectively significant at the level of five percent and non-significant

PPO (55, p ood (o))l Slao 8 4 ol (29) L 0 juiie iz (99055 2325 (V) Jour
Table 7 Multivariate regression analysis using stepwise method of evaluated traits on PPO

@3l a0 ©lay o & goxo
df Mean Squares
39 3476.5
5 3116.3
2 2622.7
3 493.54
34 360.2

Goldsre pas g a0 iy Jlaiol mhaw j3 (gl dre i 4™ "

*and ™ respectively significant at the level of five percent and non-significant
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Table 8 The coefficients of the independent variables used in the equation developed by stepwise method on PPO

(s é)|.\aL'fu»| ‘5Ua:> s.,q],o
Standard Error Coefficients
3.3339 18101 60348" FDavg
4.3924 27198 1.1947¢+05" FDlac
-4.4282 14795 -65517" FDlac X FDavg
-3.2826 4896.5 -16073" FDavg?
-1.9313 8661 -16727™ FDIlac?

£
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*and ™ respectively significant at the level of five percent and non-significant
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Table 9 Multivariate regression analysis with stepwise method on PPO

P Ol ggeme il (ool 4z )0 Glrpe e

Sum Mean of Squares df Mean Squares
89.14 39 3476.5 &
Total
28.245 560.38" 5 2801.9 Jue
Model
33.121 657.12" 4 2628.5 L
Linear
8.741 173.42° 1 173.42 bl
Non- Linear
19.84 34 674.55 oile SL
Residual

ns %

Sl gme pas g do )0 gy Jleixl mhaw (0 )l g oSS 4™

and ™ respectively significant at the level of five percent and non-significant *
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Table 10 The coefficients of the independent variables used in the equation developed by the stepwise method on PPO

t-test 3 ,luitiew! slas ol o

Standard Error Coefficients
4.0469 48.232 195.19" r
2.4252 42.087 102.07" b
1.8749 0.12514 0.23462" a’
5.2644 0.2952 1.554° b
0.9565 0.065433 0.19345" b2

#*

Sl gme pas g a0 i il mhw (8 )l gae ST 4™

and ™ respectively significant at the level of five percent and non-significant *
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Table 11 Multivariate regression analysis with stepwise method on POD

P Ol fgome (nSile  g0l5T azy0 Gl ye g germe

Sum Mean of Squares df Mean Squares
58.381 39 2279 &
Total
17.373 180.54* 11 1985.9 Jue
Model
41.497 431.23* 4 1724.9 g
Linear
3.588 37.286* 7 261 ol
Non- Linear
17.392 28 290.97 ouile S
Residual

#*

Sl gme pas g a0 mh il mhw (8 gl sae S 4™

and ™ respectively significant at the level of five percent and non-significant *
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Fig. 4 3-D Plot of Changes of PPO and POD Enzymes with FDavg and FDlac
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Table 12 The coefficients of independent variables used in the equation developed by stepwise method on POD

t-test S laitiw! slas ol o
Standard Error Coefficients

0 r
-2.8245 1996.6 -5639.4 g
2.0543 1673.9 3438.7* b
0.46052 1.2549 0.57785" a’
-2.1203 13.345 -28.296* b"
2.3728 4694.3 11139* < g
1.9583 34.962 67.937" gx b"
2.1453 6.0844 13.053" bx a*
1.9908 0.044624 0.0888" a‘x b"
2.7031 1949.5 5269.8° g?
-1.7605 0.014452 -0.05442™ a™
2.1248 0.042074 0.15315" b*

Gl s pas g do )0 iy Jliol mhaw 0 gl e i g 4™ "

and ™ respectively significant at the level of five percent and non-significant *
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Fig. § Validation model for prediction of both enzymes a) POD and b) PPO.
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Fig. 6 Validation model for prediction of both enzymes a) POD and b) PPO.
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