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APPENDIX A

CALCULATION
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Appendix A.1: The Calculation of Heat Transfer Coefficient of Air Inside the
Temperature Controlled Incubator (Geankoplis, 1993)

Assumptions

1) Mango has a cylindrical shape
2) The thermal properties of mango is constant

3) The medium flows through the cylinder in axial position

Lo, v
> A
N Mango
> T D
> v
Medium
Initial conditions:
Mango; Initial temperature (7 T 27.19°C
Diameter (D) S 0.073325m
Medium; Air
Temperature (7,) = 12.8°C
Velocity (v) = 0.6 m/s
Calculations:
Film temperature (7}
, _L+T,
2

Ty =19.995 °C ~20.0 °C

Air property at 20.0°C

Thermal conductvity (k) = 0.0256 W/m-°C
Density (o) = 1.207 kg/m’
Viscosity (&) = 1.823 x 107 kg/m-s

Prandtl number (Pr) = 0.71
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Computation of Reynolds number (Re)
Re= Dvp
Y7

Re=2912% 10°
When 40 < Re <4 x 10°

C=0.683
m =0.466

Calculation of Nusselt number (V) from
Nu=CRe" Pr'?
Nu=250739

Calculation of heat transfer coefficient (%) from

Nu:ﬁg
k

h:Nu—]—C-
D

h=28.778 W/m>°C

Thus the heat transfer coefficient in this condition is equal to 8.778 W/m*°C
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Appendix A.2: The Calculation of Thermal Conductivity of the Pericarp
Attached to the Mango Flesh

Mango Flesh
&,

The folllowing constants were used

Thermal conductivity of the pericarp (k,) = 0.3447 W/m-°C
Thermal conductivity of the flesh (k) = 0.3519 Wim-°C
Thickness of m (4r) = 7.3325%10% m
Thickness of pericarp (4r,,) = 8.0x10%m

Thickness of the flesh (dry)

i

Ar-Ar,
6.5325 x 10° m

Cross section area (4) has the unit of m*

Volume ratio of the pericarp (v,

_ Ar,A _ Ar,
v, = = —
Ard Ar

v, =0.1091

Volume ratio of the flesh (v

I ArfA _ Arf
V==
Ard Ar

vr=0.8909
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The heat transfer from the surface of mango for a specific radial position of

Ar was considered to happen in series, the conductivities of pericarp and flesh (Fp)

were conducted using Series Model (Sweat, 1994).

kpr = 0.3511 W/m-°C

The difference of 1% in computed thermal conductivity of the pericarp and
fiesh of mango within the thickness range of Ar (measured from the mango pericarp)
was considered to be relatively small. Therefore in the practice, the thermal
conductivity of the flesh may be used instead because of the limitation in measuring
the thermal conductivity of the pericarp directly. In fact, the determination of the
thermal conductivity using the chemical composition is also one of the popular

methods.
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Appendix A.3: Application of Finite Difference Method in The Prediction of
Temperature Profile Inside The Mango Fruit During Cooling Step
from 27.19°C to 13.00°C (The controlled temperature inside the

incubator was maintained at 13.0 + 0.5°C).

Position
Peel

m=35

m=4

m=3 Flesh

m=2

m=1

m=0

i

Mango; Initial temperature (7;) 27.19°C
Diameter (D) = 0.073325 m
Thickness of the seed = 14.665x 10° m

The cross section was divided into five zones (m = 5)

Ar:—}2
2m

Ar=73325x10"m

Medium; Air
Temperature (77) = 12.8°C
Velocity (v) 0.6 m/s
Heat Transfer Coefficient (%) 8.778 W/m®°C

I

I
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The following thermal properties of mango were applied

Specific heat capacity of the flesh (C, = 3.4269 kl/kg-°C
Density of the flesh (o) = 1036.0949 kg/m’
Thermal conductivity of the flesh (&7, = 0.3519 W/m-°C
Thermal conductivity of the pericarp (%) = 0.3447 W/m-°C
Thermal conductivity of flesh & pericarp (k) = 0.3511 W/m-°C

Computation of thermal diffusivity ()

k
P,

o=
a=99110x 10 *m¥s

A finite difference equation describing the temperature profile inside the cylindricat

shape object is as follows;

At the core (im = 0);

T

on+l —

=4F,T

Ln

+(1-45)T,,

At a specific location inside the fruit (5 < m <0);

Fy : F,
m il (F +— )Tm+1,n +[1 > 2‘F'O = _) mn + (F ) m-I.n

At the surface (m = 5);

BiT,

’ a,

T _ -+l + Tn
matl T
1+ Bi

~1,m+]

When Bi is a finite difference form of Biot number

hAr
k

Bi=

o
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Bi=0.1833

For the cylindrical shape, Fy < % (Geankoplis, 1993)

Setting Fo = 74
Calculate 4t from
aAt
"y
Ar=13562 s
Initial condition (¢ = 0);
T(m,m =T,

From the computed value, the finite difference equation to evaluate the temperature at

a specific location of the mango fruit as follows;

When Fy=%
At the core (m = 0);

T, Onil = 7

Lan

At the specific location inside the fruit (5 < m < 0);

wm+ln 1,0

T, =025+ 2%y [0.5 - %JT +(0.25)T
i /¢!

At the surface im = 5);

O. 1 83Ta',,+1 + Tm—l,uﬂ

T =
Sl 1.183

Appendix A.4:  Application of Finite Difference Method in The Prediction of
Temperature Profile Inside The Mango Fruit During Heating Step
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from 25.08°C t0 46.5°C (The controlled temperature inside the
incubator was maintained at 48.0 + 0.5°C).

Mango, Initial temperature (77) = 25.08°C
Diameter (D) = 0.073325 m
Thickness of the seed = 14.665x 107 m

Divide into five zones (m = 5)

A=
2m

dr = 73325x10%m

Medium; Warm water
Thermometer (7,) = 48.4°C

When the experimental results were examined, the rapid temperature

change at the mango surface was an indication of high heat transfer coefficient (h).

Mango had the following thermal properties;

Specific heat capacity of the flesh (C, = 3.4269 kl/kg-°C
Density of the flesh (p) = 1036.0949 kg/m®
Thermal conductivity of the flesh (¥, = 0.3519 W/m-°C
Thermal conductivity of the pericarp (&, = 0.3447 W/m-°C
Thermal conductivity of flesh & pericarp (k) = 0.3511 W/m-°C

Computation of thermal diffusivity ()

k
P,

& =

a=9.911x 10 *m¥s

A finite difference equation for determining the temperature at a specific location of

the cylindrical shape object is as follow;
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At the core n =0) ;

TO,n+I = 4F0]-i.n + (I - 4F0 )TO.H
At the specific location within the fruit (5<m<0);

F F,
Tm,n+[ = (FO + _n%)Tm-i-l,n + [1 y 4 ‘?'FO - “ﬂ_:JTm,n + (FO )Tm—l,n

For the cylindrical shape, use 7y < % (Geankoplis, 1993)

By setting Fy = Va

Evaluate A4¢ from

_ah
0 (Ar)z
Ar =13562 s
Initial condition (1 =0) ;
_L(n+T,

Too =
5,0 5

I(r,t)=T,(r)

When F 0 = Va

At the core m=0);

TO,:H[ = Tl,n

At the specific location inside the fruit (5< m < 0);

0.25

Tm,n+1 = (025 + _.__)Tm-t-l.n + (05 - %)Tm,n + (O'ZS)TJ’M—I,H
m m

At the outer surface (m = 5);
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Direct measurement of the heat transfer coefficient indicated a relatively high value
that the surface temperature could be equated to the temperature of warm water after

time A¢ had passed.



Appendix B

Data from Experiment
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Table Ad.1  Average of temperature at difference position of mango fruit cv. Nam

Dok Mai Si Thong during cooling experiment (Incubator 13+0.5°C),

Time Temperature (°C)
(mins) Plane m =
Air 5 4 3 2 1 0

0 12.8 | 27.19 | 27.19 27.19 | 2719 | 2719 | 27.19
10 12.8 | 2412 | 2579 | 2674 | 27.10 | 27.19 | 27.19
20 12.8 | 23.06 | 24.57 | 2568 | 2637 | 2673 | 26.86
30 12.8 | 2241 23.83 2493 | 2568 | 2610 | 2627
40 12.8 | 21.71 23.02 | 2407 | 24.81 2524 | 2541
50 12.8 | 21.20 | 22.44 23.43 24.14 24.56 | 24.73
60 12.8 | 20.72 21.89 22,83 | 2351 23.90 | 24.06
70 12.8 | 20.17 | 21.25 22,13 2276 | 23.13 23.28
80 12.8 | 19.75 20.78 21.60 | 22.20 22.55 22.69
90 12.8 | 19.26 2022 | 2099 | 2154 21.87 | 22.00
100 12.8 | 1890 1980 | 20.53 | 21.05 21.36 | 21.48
110 12.8 | 18.47 19.31 19.99 | 2047 | 20.76 | 20.88
120 12.8 | 18.15 18.95 19.58 | 20.04 | 2031 20.42
130 128 | 17.85 18.60 19.20 15.63 19.89 19.99
140 12.8 | 17.50 18.20 18.75 19.16 19.39 19.49
150 12.8 | 17.24 17.89 18.42 18.80 19.02 19.11
160 12.8 | 16.93 17.54 18.03 18.38 18.59 18.67
170 12.8 | 16.69 17.27 17.73 18.07 18.26 18.34
180 12.8 | 1647 17.02 17.45 17.77 17.95 18.03
190 12.8 | 16.22 16.72 17.13 17.42 17.59 17.66
200 12.8 | 16.03 16.50 16.89 17.16 17.32 17.39
210 12.8 | 15.80 16.24 16.60 16.86 17.01 17.07
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Table A 4.1 (cont)) Average of temperature at difference position of mango fruit
cv. Nam Dok Mai Si Thong during cooling experiment
(Incubator 13+0.5°C).

Time Temperature (°C)
(mins) Plane m =
Air 5 4 3 2 1 0

220 128 | 15.63 16.05 16.39 16.63 16.77 16.83
230 12.8 | 1543 15.82 16.14 16.36 16.49 16.55
240 12.8 | 15.29 15.65 15.95 16.16 16.29 16.34
250 12.8 | 15.15 15.49 15.77 15.97 16.09 16.14
260 12.8 | 14.98 15.30 15.56 15.75 15.86 15.90
270 12.8 | 14.86 15.16 15.41 15.58 15.69 15.73
280 12.8 | 1471 15.00 1523 15.39 15.49 15.33
290 12.8 | 14.61 14.87 15.09 15.24 15.33 15.37
300 12.8 | 14.48 14.73 14.93 15.07 15.16 15.19
310 12.8 | 14.39 14.62 14.81 14.94 15.03 15.06
320 12.8 | 14.30 14.52 14.70 14.82 14.90 14.93
330 12.8 | 14.19 14.40 14.56 14.68 14.75 14.78
340 12.8 | 14.11 14.31 14.46 14.58 14.64 14.67
350 12.8 | 14.02 14.20 14.35 14.45 14.51 14.54
360 128 | 1395 14.12 14.26 14.36 14.42 14.44
370 12.8 | 13.87 14.03 14.16 14.25 14.30 14.33
380 12.8 | 13.81 13.96 14.08 14.17 14.22 14.24
390 12.8 | 13.76 13.90 14.01 14.09 14.14 14.16
400 12.8 | 13.69 13.82 13.93 14.00 14.05 14.06
410 12.8 | 13.64 13.76 13.86 13.93 13.98 13.99
420 12.8 | 13.58 13.70 13.79 13.85 13.89 13.91
430 12.8 | 13.54 13.64 13.73 13.80 13.83 13.85




251

Table A 4.1 (cont.) Average of temperature at difference position of mango fruit
¢v. Nam Dok Mai Si Thong during cooling experiment
(Incubator 13+0.5°C).

Time Temperature (°C)
(mins) Plane m =
Air 5 4 3 2 1 0

439 12.8 | 13.49 13.60 13.68 13.74 13.77 13.79
450 12.8 | 1345 13.54 13.62 13.67 13.71 13.72
459 12.8 | 1341 13.50 13.57 13.62 13.66 13.67
470 12.8 | 13.37 13.45 13.52 13.57 13.60 13.61
479 12.8 | 13.34 13.41 13.48 13.52 13.55 13.56
490 12.8 | 13.30 13.37 13.43 13.47 13.50 13.51
300 12.8 | 13.27 13.34 13.40 13.44 13.46 13.47
509 12.8 | 13.24 13.31 13.36 13.40 1342 13.43
520 12.8 { 13.21 13.27 13.32 13.36 13.38 13.39
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Table A 4.2  Average of temperature at difference position of mango fruit cv. Nam
Dok Mai Si Thong during heating experiment (water bath 48.0+0.5°C).

Temperature (°C)

Time
water Plane m =
(min) (sec) 5 4 3 2 1 0

0 0 4840 | 3674 | 2508 | 2508 | 25.08 | 25.08 | 25.08
2 13562 | 4840 | 4840 | 2872 | 25.08 | 2508 | 25.08 | 25.08
5 27124 | 4840 | 4840 | 3396 | 2629 | 2508 | 25.08 | 25.08
7 406.86 | 4840 | 4840 | 36.56 | 2855 | 2554 | 25.08 | 25.08
9 542.48 | 4840 | 4840 | 3826 | 3046 | 2655 | 2531 | 25.08
11 678.1 4840 | 4840 | 3948 | 3208 | 2771 | 25.87 | 2531
14 813.72 | 4840 | 4840 | 4042 | 3345 | 28.89 | 26.65 | 25.87
16 949.34 | 4840 | 4840 | 41.17 | 34.63 | 30.04 | 2757 | 26.65
18 1084.96 | 4840 | 4840 | 41.80 | 35.66 | 31.15 | 28.58 | 27.57
20 1220.58 | 4840 | 4840 | 4233 | 36,58 | 3220 | 29.61 | 2858
23 1356.2 | 4840 | 48.40 | 42.79 | 3740 | 33.19 | 30.65 | 29.61
25 1491.82 | 4840 | 4840 | 43.19 | 38.14 | 34.13 | 31.66 | 3065
27 162744 | 4840 | 4840 | 4356 | 38.83 | 3502 | 3264 | 31.66
29 1763.06 | 4840 | 4840 | 43.89 | 3945 | 35.85 | 33.59 | 3264
32 189868 | 4840 | 4840 | 44.19 | 40.03 | 36.64 | 34.48 | 33.59
34 20343 | 4840 | 4840 | 44.47 | 4057 | 3737 | 35.34 | 34.48
36 | 2169.92 | 4840 | 4840 | 4472 | 41.07 | 38.06 | 36.14 | 3534
38 2305.54 | 4840 | 4840 | 4496 | 41.53 | 3871 | 3690 | 36.14
41 2441.16 | 4840 | 4840 | 4518 | 4197 | 3932 | 37.61 | 3690
43 2576.78 | 4840 | 4840 | 4538 | 4237 | 39.89 | 3829 | 37.61
45 27124 | 4840 | 4840 | 4557 | 42.75 | 4042 | 3892 | 3829
47 | 2848.02 | 4840 | 4840 | 4575 43. 11 | 4092 | 3951 | 3892
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Table A 4.2 (cont.) Average of temperature at difference position of mango fruit
cv. Nam Dok Mai Si Thong during heating experiment
(water bath 48.0+0.5°C).
Time Temperature (°C)
water Planem =
(min) | (sec) 5 4 3 2 1 0

50 12983.64| 4840 | 4840 | 4592 | 4344 | 41.39 | 40.07 | 39.51
52 |3119.26| 4840 | 4840 | 46.08 | 43.76 | 41.83 | 40.59 | 40.07
54 |3254.88| 4840 | 4840 | 4622 | 4405 | 4224 | 41.08 | 40.59
57 3390.5 | 4840 | 4840 | 4636 | 4432 | 42,63 | 4154 | 41.08
59 [3526.12] 4840 | 4840 | 46.49 | 4458 | 42.99 | 4197 | 41.54
61 [3661.74] 4840 | 48.40 | 46.61 | 44.82 | 43.33 | 4237 | 41.97
63 3797.36| 48.40 4840 | 46.72 45.04 | 43.65 42.75 42.37
66 393298 | 4840 48.40 | 46.83 45.25 43.95 43.10 42,75
68 4068.6 | 48.40 48.40 | 46.92 4545 | 44.23 43.44 43.10
70 1420422 4840 | 4840 | 47.02 | 4564 | 44.49 | 4375 | 43.44
72 |4339.84! 4840 | 4840 | 47.10 | 4581 | 44.73 | 44.04 | 43.75
75 1447546 | 4840 | 4840 | 47.19 | 4597 | 44.96 | 4431 | 44.04
77 __|4611.08| 4840 | 4840 | 4726 | 46.12 | 45.18 | 4457 | 4431
79 4746.7 | 4840 | 48.40 | 47.33 | 4627 | 4538 | 4481 | 44.57
81 |488232| 4840 | 4840 | 4740 | 4640 | 4557 | 45.04 | 44.81
84 1501794 4840 | 48.40 | 4746 | 4653 | 4575 | 4525 1 45.04
86 |5153.56| 4840 | 4840 | 47.52 | 46.64 | 4591 | 4544 | 4525
88 15280.18} 4840 | 4840 | 4758 | 46.75 | 46.07 | 45.63 | 4544
50 5424.8 | 4840 | 4840 | 47.63 | 46.86 | 46.22 | 4580 | 45.63
93 5560.;12 48.40 4340 | 47,68 | 46.95 46.35 45.97 | 45.80
95 15696.04| 48.40 | 4840 | 47.72 | 47.04 | 46.48 | 46.12 | 4597
97 15831.66| 4840 | 4840 | 47.76 | 47.13 | 46.60 | 4626 | 46.12
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Table A 4.2 (cont.) Average of temperature at difference position of mango fruit

¢v. Nam Dok Mai Si Thong during heating experiment

(water bath 48.0+0.5°C).
Time Temperature (°C)
water Plane m =
(min) (sec) 5 4 3 2 | 0

99 596728 | 4840 | 4840 | 47.80 | 4721 | 4672 | 4640 | 46.26

102 61029 | 4840 4840 | 47.84 | 47.28 | 46.82 | 46.52 | 46.40

104 | 6238.52 | 48.40 4840 | 47.88 | 4735 | 46.92 | 46.64 | 46.52

106 | 6374.14 | 4840 | 4840 | 4791 | 4742 | 4701 | 4675 | 46.64

108 16509.76 | 48.40 4840 ; 47.94 | 4748 | 47.10 | 4685 | 46.75

111 6645.38 | 48.40 4840 | 4797 | 4754 | 47.18 | 4695 | 46.85

113 6781 48.40 48.40 | 43.00 | 47.59 | 47.26 | 47.04 | 46.95

115 | 6916.62 | 4840 48.40 | 4802 | 47.64 | 4733 | 47.13 | 47.04

118 | 7052.24 | 48.40 48.40 | 48.05 | 47.69 | 4740 | 47.21 | 47.13

120 | 7187.86 | 48.40 48.40 | 4807 | 47.74 | 4746 | 4728 | 4721

122 | 7323.48 | 48.40 48.40 | 48.09 | 47.78 | 47.52 | 47.35 | 47.28

124 7459.1 | 4840 4840 | 48.11 | 47.82 | 47.57 | 4742 | 4735

127 | 7594.72 1 48.40 48.40 | 48.13 | 47.85 | 47.63 | 4748 | 4742
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Table A 4.3  Average of chilling score and thermal properties of mango peel during

storage at 5°C

Days after storage at 5°C
Properties
0 5 10 15 20 25

CI index 0 0.11 0.98 2.19 2.59 2.92
%EL 11159 13.54" 16.55Y 17.42° 23.73¢ 23.77
CO; (mg/kg hr) 345 12.69° 13.82 14.529 16.78 13.119
Cp (ki/kg K) 2.52 2.519 2.97° 2.46° 2.42 2.35“1
k (W/mK) 0.31% 0.38" 0.38" 0.39° 0.47° 0.46
Density (kg/m’)  1088.287 1093.44™  1106.557 1111.847 1105067 1117.98F
o (/) (1,13 x107*|1.38 x10™| 1.16 x107°| 1.43 x107™| 1,76 x107| 1.75 x10°™
%MC 70.43° 66.6" 651 63534 59479  61.72°

"Different letters within treatment denote significant different by using DMRT at
p <0.05
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Table A 4.4  Average of chilling score and thermal properties of mango peel during

storage at 13°C

Days after storage at 13°C
Properties
0 5 10 15 20 25

CI index 0 0 0.08 0.33 0.72 1.48
%EL 11.15% 10967 12,789  14.95Y 19.95% 24.7%
CO; (mg/kg hr) 348 2122 69.9% 8649 10819  73.15
Cp (kI/kg K) 2,528 2.62“* 2,69 2819 2.885 2.86"
k (W/mK) 0.31% 0.36" 0379 037" 0.38"™ 0.49
Density (kg/m’)| 1088.28"% 1081.16™ 1075.8991092.75% 1088.56™ 1099.40°
a (m’fs) 1113 107|127 x107(1.28 x107°11.2 x107%|1.21 x107%]1.27 x107°
%MC 70439 70038 70324  71.31° 67.86 72.26°

“Different letters within treatment denote significant different by using DMRT at

p <0.05
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Table A 4.5 Average of chilling score and thermal properties of mango peel during

storage at 25°C
Days after storage at 25°C
Properties

0 2 4 6 8

Chilling index 0 0 0 0 0
%EL 11.15 10.31 1647  23.539 18.15"
CO; (mg/kg hr) 349 77.75%  90.225 94.79 74.53°
Cp (ki/kg K) 2.52 2.62" 2.8 2.8° 2.92
k (W/mK) 0.317 0.35" 0.37%  0.38™ 0.4°
Density (kg/m’)| 1088.28" 1085.529 1092.06% 10922%  1094.16"

o (m'/s) 1.13 x107[1.23 x107%1.21 x10™1.24 x107 1.25 x10™

%MC 70437 69511 72339 72.669 74.94°

"Different letters within treatment denote significant different by using DMRT at
p <0.05
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Table A 4.6  Average of chilling score and thermal properties of mango flesh during

storage at 5°C
Days after storage at 5°C
Properties
0 5 10 15 20 25

CI index 0 0 0 0 0 0
%EL 14349  13.26 13359 1497 1467 14.159
CO; (mg/kg hr) 34° 12.69" 13.82% 14.52" 16.78F 13.119
Cp (kl/kg K) 3.17° 3.23 3.39" 3.36" 3.4" 3.36"
k (W/mK) 0.33 0.4" 0.4" 0.41° 0.41" 0.4Y
Density (kg/m’) 1044.439  1046.141 1037.17%Y 1037.42% 104047  1033.73°

o (m*/5). [ 1x10™ {1.18x107°] 1.14 x10™ | 1.18 x107 | 1.16 x107 | 1.15 x107®
%MC 81.61° 80.981 81.53 81.19 81.21 80.467

*Different letters within treatment denote significant different by using DMRT at
p<0.05
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Table A 4.7  Average of chilling score and thermal properties of mango flesh during

storage at 13°C,

Days after storage at 13°C

Properties

0 5 10 15 20 25

CI index - - - - - -
YEL 1434 14299 28029 36999  48.049  52.73°
CO; (mg/kg hr) 34 21.22 69.9 86.4 108.1 73.15
Cp (ki/kg K) 3.179 3341 3.38] 3.56" 3.59" 3.359
k (W/mK) 0337 0359 035" 0.36" 0.38] 0.424
Density (kg/m’) 1044.43% 1040.03" 1037.97% 1047.124 1036.329 1030.19"
o (m’s) 1x107 |1.01 x107/9.98 x10°%(9.66 x10™|1.02 x107%|1.22 x107®
%MC 81.61 80.88%  79.89%  79.97* 79.071 79.77%

*Different letters within treatment denote significant different by using DMRT at

p <0.05
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Table A 4.8  Average of chilling score and thermal properties of mango flesh during

storage at 25°C.
Days after storage at 25°C
Properties

0 2 4 6 8

Chilling index - - ’ . \
%EL 14347 14.867 35.034  56.849 36.34"
CO; (mg/kg hr) 34y 77759 90.229 94.71 74.53"
Cp (kl/kg K) 3, 174 3419 348y  3.46b 3.56b
k (W/mK) 0.33° 0.329 0.359 0.41° 0.39¢
Density (kg/m’)|  1044.439 1052219 1029.65%  999.49 1009.11%"

a () | 1x10” [8.92x10% 2 77X07Y 194107 1.09 x107

%MC 81.6191  81.07% 8133y  80.78 82.7°

*Different letters within treatment denote significant different by using DMRT at
p <0.05
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Table A 4.9  Average peel color of mango fruit cv. Nam Dok Mai Si Thong during

Storage at 5°C.
Days after storage at 5°C
Properties
0 5 10 15 20 25

L 64,56 64.19  61.917 6507 7467 6253

a* 585 =01 5,161 296] 096} 3118

b* 37.13% 35519 3819 3233 3461%  30.039

C* 37.65%  36.09% 38539  3254% 3271 3023
Hue angle 98.8" 97.559  97.71Y 95.21° 89.237  95.78"

*Different letters within treatment denote significant different by using DMRT at
p <0.05
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Table A 4,10 Average peel color of mango fruit cv. Nam Dok Mai Si Thong during
storage at 13°C.

Days after storage at 13°C
Properties
0 5 10 15 20 25
L 64.56“\ 68.87" 64.637  67.16™ 6542  67.1M
a* -5.858 -3.34" 4,079 -2.07% -1.81™ 0.299
b* 37.139 39,08 395" 3888 37.367  40.94Y
c* 37.654 3935 39.78%  39.02® 37.46%  41.04Y
Hue angle 98.89  95.01"Y 95999 92 g5 92.65%  89.76

“Different letters within treatment denote significant different by using DMRT at
p <0.05
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Table A 4.11 Average peel color of mango fruit cv. Nam Dok Mai Si Thong during

storage at 25°C.
Days after storage at 25°C
Properties
0 2 4 6 8

L 64.561 66497  68.18%  69.64° 70.09"

a* -5.85 1.9 4.45° 8.019 84

b* 37.13% 35567 39418 43.06° 41.47%

C* 37.65" 35869 39739  43.81° 42,259
Hue angle 98.8% 92499  83.559 79.47 79.11

*Different letters within treatment denote significant different by using DMRT at
p <0.05
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Table A 4.12 Average flesh color of mango fruit cv. Nam Dok Mai Si Thong during

storage at 5°C.
Days after storage at 5°C
Properties
0 5 10 15 20 25

L 72981 74289 77819 78389  74.56Y  77.69Y

a* 0.093" 0.5 002 -038%  _026% -0.6b°

b* 28.941 2877 29231 24437 31.73%  25.16°

C* 2895 288"  2923Y  2444°  3521° 25, 17“\
Hue angle 89.97  89.42° 90"  91.23Y 89.219 9149

“Different letters within treatment denote significant different by using DMRT at

p=0.05
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Table A 4.13 Average flesh color of mango fruit cv. Nam Dok Mai Si Thong during

storage at 13°C.

Days after storage at 13°C

Properties
0 5 10 15 20 25
L 72980 76250 7317 6738% 6251 65539
a¥ 0.093* 0.09" 1.05%  1.33Y 3.19 2.72°
b* 28.94“1 28.891 3596 3634 37519 37429
C* 28.957 28.9 3599% 3634 37689  37.529
Hue angle 89.971  89.98%9  88.66™ 88029 85.67 85.94°

"Different letters within treatment denote significant different by using DMRT at

p<0.05
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Table A 4.14 Average flesh color of mango fruit cv. Nam Dok Mai Si Thong during

storage at 25°C.
Days after storage at 25°C
Properties
0 2 4 6 8

L 72981 72469 61.51™  59.71° 58.49"

a* 0.0931  2.667 898  11.95 10.55%

b* 28.941 48599  48381%  52.16° 51.82¢

C* 28957  49.03% 49669  53.52° 52.99
Hue angle 89.979 87.039  79.58%  77.029 78.43"

“Different letters within treatment denote significant different by using DMRT at
p<0.05
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Table A 4.15 Average of physical and chemical changes of mango fruit cv. Nam
Dok Mai Si Thong during storage at 5 °C

Days after storage at 5°C
Properties
0 5 10 15 20 25
Texture (N) 57.52 50.23 48.07 45.18 44.44 43.1
oWt loss 0 1.76 2.9 4.17 5.18 7.16
%MC peel 70.43 66.6 65 63.53 59.47 61.72
%M flesh 81.61 80.98 81.53 81.1 81.21 80.46
%TSS 9.17 9.24 8.75 9.02 10.93 9.31
bH 3.04 276 3.03 2.82 306 2.84
r%cnnc acid 1.75 1.85 1.9 1.99 1.8 2.13
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Table A 4.16 Average of physical and chemical changes of mango fruit cv. Nam
Dok Mai Si Thong during storag at 13 °C

Days after storage at 13°C
Properties
0 5 10 15 20 25
Texture (N} 57.52 54,45 54.53 39.13 31.01 12.04
%Wt loss 0 2.4 3.88 6.08 8.17 10.53
%MC peel 70.43 70.03 70.32 71.31 67.86 72.26
%Mc flesh 81.61 80.88 79.89 79.97 79.07 79.77
%TSS 9.17 11.15 14.25 14.71 16.37 15.55
pH 3.04 3.07 3.24 3.07 3.19 3.14
%Citric acid 1.75 1.74 1.31 1.26 1.23 1.25
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Table A 4.17 Average of physical and chemical changes of mango fruit cv. Nam
Dok Mai Si Thong during storage at 25 °C

Days after storage at 25°C
Properties
0 2 4 6 8
Texture (N) 5752 34.35 4.91 3.15 2.4
%Wt loss 0 3.02 5.81 7 9.33
%MC peel 70.43 69.51 7233 72.66 74,94
%Mc flesh 81.61 81.07  81.33 80.78 82.7
%TSS 9.17 14.38 16.35 15.89 - 18.15
pH 3.04 3.14 3.78 4.44 4.92
%Citric acid 1.75 1.21 0.52 0.16 0.12
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