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ABSTRACT

The objective of this work was to modify the solar dryer suitable for
dehydrating green mango slice proddc’cibn. The solar dryer temperature was
investigated to determine the efficiency of solar dryer after adding: reflective
acrylic sheet on side of sunshine gathering part comparing with non acrylic
sheet. The results showed that for adding reflective acrylic sheet dryer
temperature means are not significantly different at p<0.05 with non reflective
acrylic sheet dryer.

The mangoes were cut into 1 mm. thick slices and soaked in potassium
metabisulfite, ascorbic acid and sodium chloridé solution from 12 3 4 and 5
g/l for 5 minutes before drying with non refractive acrylic sheet dryer. Dried
mango slice and mango powder color measurement was done by colorimeter.
This study clearly demonstrated that sodium chloride solution (1g/l) and
sodium metabisulfite solution (5g/1) were better for decreasing dried mango
slid and mango powder color change respectively. -
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2.3.1 Cabinet dryer
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2.3.3 Cabinet Dryers Fitted with Chimney and Heat Storage
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2.3.4 Green house dryer
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2.5.2.1 Maillard reaction
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gamgi (BernIvaIFYn)

S 4 S o S 4
ATIN 1 AIIN 2 ﬂﬁ\?'ﬂ?ﬁ
9,00 34.6 35.5 35.8
10.00 36.2 37.1 37.6
11.00 45.5 42.1 472
12.00 48.1 46.1 45.8
13.00 49.2 472 48.9
14.00 47.2 45.1 4.4
15.00 43.6 42.2 022
16.00 42.5 37.8 38.2
17.00 36.9 344 35.4
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3 ' o 4 [ a o 1] an
M3197 0.2 wmmqmwqu‘lum’%‘ma°uu,Lﬁ'\awmqmuﬁammmuﬂ%’uwuasmaﬂazﬁ'@uuﬁa

, gungil (erniraltee)
491901 7 v 7
AN 1 F199N 2 ATIN 3

9.00 35.7 36.0 35.8
10.00 38.5 389 38.2
11.00 48.5 476 47.1
12.00 46.9 52.5 45.5
13.00 50.7 51.0 48.9
14.00 48.3 453 47.5
15.00 43.8 438 48.2
16.00 38.6 412 472
17.00 34.7 39.6 40.9




42

ﬂ'l‘i]\‘i‘ﬁ 0.3 ﬂl']ﬂ'J'IlIL‘i,llﬂJﬂl’ENuﬁx‘l (Lux) Tuszezian 6 Juhrinisneass

, ANMSuvUas (Lux)
Fanm v 3 v 2 - o v v 2 - o
MUNn 1 IUN 2 IUN 3 IUN 4 IUNS IUN 6

900 42,100 44200 | 44200 | 37,500 31,400 36,300
10:00 85,300 87,500 | < 87,500 | 57,900 64,600 51,000
11:00 110,500 | 92,000 92,000 | 112,500 | 98,900 | 80,500
12:00 113,900 |-122,300 | 122,300 | 104,200 | 111,500 | 98,700
1ld 121,600 | 110,500 | 110,500 | 104,400 | 91,600 | 104,200
Lo 106,400 | 104,200 | 104,200 | 85,700 | 108,900 | 99,700
Lo 90,100 85,700 | 85700 | 75300 | 84200 .| 92,800
2\ 61,300 53,500 53,500 | 43,900 62,900 79,000
A\ 32,500 | 19,800 19,800 | 16,400 31,600 | 47,300
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1,23, 4108 5

- A IWAIN (L)

FUAVDINIDLDIY 73 7 T
A39N 1 AN 2 597 3

NaCl 1% 77.60 o\ 75.72 76.62
NaCl 2% 74.31 73.95 74.15
NaCl 3% 74.35 7124 72.88
NaCl 4% = 71.27 74.68 72.94
NaCl 5% 7196 7347 72.71
KMS 1% 66.47 70.28 68.38
KMS 2% 67.67 7050 69.02
KMS 3% 1073 - 7126 - 71.98
KMS 4% .. 70.47 75.75 -_ 73.11
KMS 5% 74.27 7275 - 73.52
Asc 1% . 65.51 68.26 66.88
Asc 2% 68.23 63.07 65.63
Asc 3% 68.16 64.72 . 66.44
Asc 4% 69.68 66.08 67.85
Asc 5% 67.69 64.58 66.11
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1,234uUa8 5

R | MANUAIN (L)

FUAVDIT IS EA EAD £
AN 1 1391 2 A3IN 3
NaCl 1% 79.53 80.06 79.84
NaCl 2% 76.98 76.04 76.53
NaCl 3% SN I3 79.28

. NaCl4% — $7BS 78.70 ... 7803
NaCl 5% T INNRS PR O T 8104
KMS 1% 76.72 76.95 76.83
KMS 2% 78.46 78.18 78.34
KMS 3% 78.55 79.40 78.97
KMS 4% 81.16 81.21 81.23
KMS 5% *+ 81.72 82.01 81.84
Asc 1% 66.34 66.09 66.25

Asc 2% 68.91 | 67.12 I 6804

Asc 3% 7163 71.85 7177

Asc 4% 70.85 © 70.62 70.71
Asc 5% 7143 70.75 71.07




NANUIN A

45

% ‘ = k) v ’ 1 4 ) u a 9 1
VI'IS'N‘?I f.1 ﬂ']i'JLﬂi'la";ﬁﬂ'lﬂ'J'lll!!.ﬂﬂﬂNi311'J'NLﬂ%ifoJ'ULLﬁ)QWﬁ\N'IuLlﬁ\‘if)']‘ﬂﬂmm‘lfl‘mmu

vasanazounas uaz li lFudussasanasoundsiiszoznnien q

9.00
Paired Differences
95% Confidence ;
Std Sig. (2-
Std. : Interval of the t df :
Mean | -~ oo Error ¢ tailed)
Deviation Mean Difference )
Lower | Upper
Tedisin
. BTN -
Pair 1 i\ ein .5333 .55076 31798 | -.8348 | 1.9015 | 1.677 2 235
PTAIAN
10.00
Paired Differences
3 95% Confidence ;
Y Std. Slg. (2-
Std. Interval of the t df led
Mean. Deviation Slgg; Difference tailed)
Lower | Upper
' Ldusin '
. LA - .
Pair 1 a5l Fuueins 1.5667 .87369 50442 | -.6037 | 3.7370 | 3.106 2 .090
BLATAN
11.00
Paired Differences
Std 95% Confidence Sig. (2
Std. : Interval of the t df 2 \ &7
Mean | = ton | Error Difference tailed)
Mean
Lower | Upper
“|fibein
. PTAITAN - -
Pair 1 il fiterin 2.8667 | 2.81484 | 1.62515 41258 9.8591 | 1.764 2 220

BEATNA
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12.00
Paired Differences
95% Confidence Siq. (2-
Mean Std. I‘ESrtrc:) ; Interval of the t df ta%e(cj)
Deviation M Difference
ean
. Lower | Upper
EETEN
BYAIRA - ) _ .
Pair 1 Tl | 16333 | 4.15251 |2.39745 g.6gpq | 119487 | 681 2 566
TTALRY :
AN
13.00
Paired Differences . S
85% Confidence .
Std. Std. Interval of the t df ?;%9512)-
Mean | H.viation 5"0" Difference
ean
Lower | Upper
Tdiipin
Pairi 20N 4667 | 191398 |1.10504 | , oy | 65213 | 1599 | 2 251
Tadldfueiu | y J 29879 | g :
PTA3RA L 4
14.00
Paired Differences
95% Confidence .
Std. Std. Interval of the t df ?;%‘egz)'
Mean Deviation Islgg:‘ Difference -
Lower | Upper
fusin :
Pair1. 50380 - 14 5a33 | 446401 | 84525 | . 0. {51701 | 1814 | 2 211
© Tdldueu : : 21035 | > : :
ATA3AN
15.00 .
Paired Differences
95% Confidence P
Std. Sig. (2-
Std. Interval of the t df tailed
Mean Deviation Srror Difference )
ean
Lower | Upper
Tefiuin
xRN - )
Pair 1 Tild | 2.5000 | 3.08058 | 1.77858 51506 | 10-1526 | 1.406 2 295
BHU :
TNIAN
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16.00
Paired Differences
95% Confidence Sig. (2-
Mean Std. ESrt:jc;r Interval of the t df tagijle(d)
Deviation Mean Difference
Lower | Upper
s
ATND - : }
Pair 1 Tild | 2.8000 | 6.52074 | 3.76475 | 433004 18.9984 | .744 2 .535
WE o
AR
©-17:00 \
Paired Differences
95% Confidence i
Std. Sig. (2-
Std. Interval of the t df \ailed
Mean Deviation ﬁrror Difference ailed)
ean
Lower | Upper
Idfuein
PEATRA - p
Pair 1 Tild | 28333 | 4.36157 | 251816 | g 4n1s 13.6681 | 1.125 2 377
WHU i
BTAINN

1 a Tl 1 ] =) 1
ﬂ]i%‘l‘ﬁ f.2 ﬂ'li’JLﬂi'lSﬁﬂ']ﬂ'J'lllﬁ'J'N‘U’i)\iiJZiJ'NLLNu'ﬂN'l‘Llf‘l'lif]ll&Lﬁ’\‘lu’gliﬂﬁlﬂ'ﬁu‘ﬁiu

v = @ ¢ - Ja A s A S Y gy
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¥ounz 12,3,4 Ua 5

Univariate Analysis of Variance

Tests of Between-Subjects Effects

Dependent Variable: L

Source TgfpgqlLIaSrg;n df Mean Square F o Sig.
Corrected Model 514.142(a) 16 32.134 12.023 .000
Intercept 223998.367 1 223998.367 | 83809.698 .000
TYPE 405.452 2 202.726 75.850 .000
CONC 13.857 4 3.464 1.296 295
REP 547 2 274 102 .903
TYPE * CONC 94.287 8 11.786 4.410 .002




Error 74.836 28 2673
Total 224587.345 45 -
Corrected Total 588.978 44

a R Squared = .873 (Adjusted R Squared = .800)

Post Hoc Tests

TYPE
Homogeneous Subsets
L
Duncan
<+ Subset
TYPE N
1 7 3
3 15 66.5927
2 15 71.2100
1 15 73.8567
Sig. 1.000 1.000 1.000
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Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares The ervor

term is Mean Square(Error) = 2.673.
a Uses Harmonic Mean Sample Size = 15. 000.
b Alpha =.05. .

CONC'
Homogeneous Subsets
L
Duncan .
Subset
CONC N
~ 1
2 9 69.6144
3 9 70.4167
1 9 70.6356
5 9 70.7844
4 9 71.3144
Sig. .056

Means for groups in homogeneous subsets are displayed. Based on Type 1li Sum of Squares The error

term is Mean Square(Error) = 2.673.
a Uses Harmonic Mean Sample Size = 9.000.
b Alpha =.05.

REP
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Homogeneous Subsets

L
Duncan
Subset
REP N
1
2 15 70.4207
3 15 70.5480
1 15 70.6907
Sig. 674

Means for groups in homogeneous subsets are dlsplayed Based on Type Il Sum of Squares The error
term is Mean-Square(Error) = 2.673. . { S

a Uses Harmonic Mean Sample Size = 15.000.

b Alpha =.05.

Univariate Analysis of Variance

] Tests of Between-Subjects Effects

Dependent Variable: L

Source Tgfpse qlLl aSr;;n df Mean Square F Sig.
| Corrected Model 513.595(a) 14 36.685 14.600 000
| Intercept 223998;367 1 1 223998.367 | 89144.117 .000
TREAT ' 513.595 14 36.685 | 14.600 .000
Error | 75.383 30 . 2513
Total 224587.345 45
Corrected Total 588.978 44

a R Squared = .872 (Adjusted R Squared = .812)

Post Hoc Tests

TREAT
Homogeneous Subsets



Duncan
Subset
TREAT N
1 2 3 4

12 3 65.6433
15 3 66.1267 66.1267
13 3 66.4400 66.4400
" 3 66.8833 66.8833
14 3 67.8700 67.8700
6 3 68.3767 68.3767
7 3 69.0633

8- 3 71.9867

5 3 72.7133
3 3 72.8233
4 3 72.9633
9 3 73.1100
10 3 73.5133
2 3 74.1367 .| 74.1367
1 3 | 76.6467
Sig. .071 .053 159 -.062

a Uses Harmonic Mean Sampie Size = 3.000.

b Alpha=.05.
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Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares The error
term is Mean Square(Error) = 2.513.
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Univariate Analysis of Variance

Tests of Between-Subjects Effects

Dependent Variable: L

Type 1l Sum -
Source of Squares df Mean Square F Sig.
Corrected Model 1087.903(a) 16 67.994 434.002 .000




Intercept 250853.124 1 250853.124 | 199852851 o00
TYPE 931.384 2 465.692 2972.487 .000
CONC 98.803 4 24.701 157.663 .000
REP 141 2 071 451 641
TYPE * CONC 57574 8 7.197 45.937 .000
Error 4.387 28 157
Total 260945.414 45
Corrected Total 1092.289 44
a R Squared = .996 (Adjusted R Squared = .994)
Post Hoc Tests
TYPE
Homogeneous Subsets
L
Duncan
Subset
TYPE N
1 2 3
3 15 69.5620
1 15 78.9707
2 15 79.4380
Sig. 1.000 1.000 1.000
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Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares The error

term is Mean Square(Error) = .157.
a Uses Harmonic Mean Sample Size = 15.000.

b Alpha=.05.
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REP
Homogeneous Subsets
L
Duncan
Subset
REP N
]
2 15 75.9180
3 15 75.9980
1 15 76.0547
Sig. 381
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Means for groups in homogeneous subsets are displayed. Based on Type Ill Sum of Squares The error

term is Mean Square(Error) = .157.
a Uses Harmonic Mean Sample Size = 15.000.
b Alpha = .05.

CONC
Homogeneous Subsets

Duncan
Subset
CONC N
1 2 3
2 9 - 74.2889
1 9 74.2900
4 9 76.6456
3 9 76.6589
5 9 78.0678
Sig. .995 944 1.000

Means for groups in homogeneous subsets are displayed. Based on Type Ill Sum of Squares The error

term is Mean Square(Error) = .157.
a Uses Harmonic Mean Sample Size = 9.000.
b Alpha = .05.

Univariate Analysis of Variance

Tests of Between-Subjects Effects

Dependent Variable: L

Type 1l Sum

Source of Squares

df Mean Square

Sig.
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Corrected Model 1087.761(a) 14 77.697 514.763 .000
intercept 259853.124 1 asegsa.24 | 172D910 1 oo
TREAT 1087.761 14 77.697 514.763 .000
Error 4528 30 151
Total 260945.414 45
Corrected Total -1092.289 44
a R Squared = .996 (Adjusted R Squared =.994)
Post Hoc Tests
TREAT
Homogeneous Subsets
L
Subset
TREAT | N
1 2 3 4 5 6 7 8 9 10
11 |3 |e62267
12 |3 68.0233
14 |3 70.7267
15 |3 71.0833
13 |3 71.7500
2 |3 76.5167
6 |3 76.8333
4 |3 [ 78.0100
7 |3 78.3267 | 78.3267
8 |3 78.9733 | 78.9733
3 |3 79.2533 | 79.2533
N 79.8100
9 |3] 81.2000
5 |3 81.2633
10 |3 81.8567
Sig. 1000 | 1.000 | 270 | 1000 | .326 | .326 050 384 | .089 .058
Duncan .

Means for groups in homogeneous subsets are displayed. Based on Type lll Sum of Squares The error
term is Mean Square(Error) = .151.




-

a Uses Harmonic Mean Sample Size = 3.000.
b Alpha =.05.
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