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Malinee Luangklang 2014: Analyzing and Designing of Experiments to Minimize the
Loss of Mangoes’ Problem in Anthracnose Disease Case Study of Mangoes’ Shipping to
Japan. Master of Engineering (Industrial Engineering), Major Field: Industrial
Engineering, Department of Industrial Engineering. Thesis Advisor:

Miss Ailada Treerattrakoon, Ph.D. 81 pages.

This purpose of this research is to determine the appropriate parameters during shipping
mangoes to Japan. The most important factor that impacts quality of mangoes is Anthracnose. At
present, there is 3% to 15% of damaged mangoes during transportation. To reduce this damage,
experiments have been established and divided into 2 groups. The first experiment, there are 3
factors: the temperature of dissolved prochloraz type 1, the concentration of prochloraz and the
breed of mangoes. The second experiment, there are 3 factors: the temperature of dissolved
prochloraz type 2, the period of time before dipping mangoes into prochloraz solution, and the
period of time before vapour heat treatment process. 23 full factorial design and analysis of
variance have been applied with Minitab at 90% confidence level. The result of this research has
found that the temperature of dissolved prochloraz type 1 interacts with the concentration of
prochloraz. The temperature of dissolved prochloraz type 2 interacts with the period of time
before dipping mangoes into prochloraz solution. According to the result, the prochloraze should
be dissolved in water at 53 °© C with concentration 250 ppm and mangoes should be dipped into
prochloraz solution within 16 hours after harvest. As the result, the damage has reduced 1.75% to

13.75%
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2.1.1 mamruagduuuanms (Model)

Yijk|:F~+T+iB+jY"E T@ )ﬁ Tﬁ’ )T.t %’ )]t T@Y ),JJ[S iiki

Y,, Ao naneuTUoveInsnanefedy A iszay i Jads B fiszay j Tads C

Nyza k
A =
L A9 WatRaysIN (Grand Mean)
A o A v 4
T, 19 WANTENVYDITIIY A NILA i
= [ A v X
B, Mo wansznuveslady B #szal j
A [ t:' [
Y, Ao wansznuvedilave C NIza k
A 4 [ A v K v A v .
(tB), Mo wanszNusWVeTads A Nszav i uaziavey B Nsza |
=) 1 o A @ s o A v
(1y), Ao HARTENUTINVRITIIE A HIzAY i uazifads C RTzA k
(By), Ao HaNsENUTIMe9e B Nszau j uazifads C Nszau k
A 4 o A v . o A v . v
(By),, MO WanszNUsINVelady A Nzl i nazifede B Nazay j uazdody
d‘ QU
NszaAl k
g4 N0 MHANDIAVDINIINARDI
Taeh i=1,2 j=1,2 k=1,2 I=1,2
2.1.2 MInAaaUaNuAgIuYeladenan (Test of Main Factors) 31 11/veq
a A A
AUUATIUNNATOUAD

H, : Jaderian lilinanonanouduos

H, : Tadsrdninasonanoua Uy
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Tagilfas H, Wo A1 P-value < 0.10
2.1.3 MynaaeuauuagIuveiladesu (Test of Interaction Factors) 311211/

YOIANNAFIUANATOUAD

H, : Tade5u lulinanenanoudues

H, : 199850l NafNaNDUAUDY
Taw1lfas H, io A1 P-value < 0.10
a 4
2.2 M3 UAT1EHANNUY5UIIU (Analysis of Variance)
o A £ 3 = I [
nanamsantiumIneaed laglsurunsnaaes 2’ uaneFeadiugiuaang
~ Y A o ) o 3 ~

A1519% 9 wazlinanmsinsizrinunlslsiu (ANOVA) dmsumsnaass 2’ uvaneSea

< @ {
wugt naaslagamsed 11

d‘ a 4 3 = <3
M319N 11 #ansaas1ziaNuulsdsivunumsnaass 2 LW‘Iﬂﬂ@LiﬂﬁmNgﬂ

il manlszans AHANAIANINIFIUVD Al M
(Term) (Coefficient) it Nﬂiza‘né (SE Coefficient) T-Test P-value
Constant 2.1875 0.2864 7.64 0.000

A -0.5625 0.2864 -1.96 0.085
B -0.5625 0.2864 -2.84 0.022
C 0.4375 0.2864 1.53 0.165

A*B 0.6875 0.2864 2.40 0.043

A*C 0.1875 0.2864 0.63 0.531

B*C 0.4375 0.2864 1.53 0.165
A*B*C -0.0625 0.2864 0.22 0.833

S=1.14564  R’=71.57% R’(adj.) = 46.70%
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3.1 MINadoUaNNAFINYeId81an (Test of Main Factors) 3112 l1/veq
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o3y daauNzlIuaY
AuM3 fioennTsauen
nAnes A (odrwaded) B (WD) C unsn lud (gn)
1 53 500 vhaen fueda 3
2 25 500 Yheenlfiueda 1
3 25 250 1haenlifdnes 4
4 53 500 vhaenlifdnes 1
5 25 500 heenlfiueda 3
6 25 250 Vheenlfiueda 4
7 53 250 heenlifdnes 1
8 53 250 heenlfiueda 1
9 25 250 vheenlifdnes 5
10 53 250 thaonlfdnes 0
11 53 500 1haonlfdnes 0
12 25 250 haenlifivedd 4
13 25 500 1haenlifdnes 0
14 25 500 1haenlifdnes 3
15 53 500 heenlfiueda 2
16 53 250 Vheenlfiueda 3
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MINAADINGUTN 2

MAVMS 1998 daauuLIuToH09910

naaed D (@uvaea)  E (@ 1ue)  F@lue)  Tsaueuunsalud (gn)

1 10 16 1 4
2 10 40 20 3
3 53 40 1 ol
4 10 16 20 3
5 53 16 1 0
6 53 40 20 4
7 53 40 1 )
8 53 16 20 1
9 53 16 1 1
10 10 16 20 3
11 10 40 1 4
12 10 40 1 1
13 53 40 20 3
14 10 40 20 4
15 10 16 1 5

16 53 16 20 )
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A5190UNT U1 1AAIA A n3dl o = 0.05 U = df, wazV =df, =n—k —1(K = U)

u Vv Power u Vv Power U v Power
.80 .85 .90 .80 85 .90 .80 .85 .90
1 20 &85 97 114 7 20 199 223 255 13 20 287 320 363
60 79 9.1 106 60 16.0 179 205 60 212 23.6 26.8
120 7.8 9.0 105 120 151 169 194 120 195 21.7 24.6
0 78 90 105 O 144 16.0 183 0O 17.8 198 224
2 20 111 126 146 8 20 215 240 274 14 20 302 33.6 38.0
60 10.0 113 132 60 17.0 19.0 21.6 60 22.0 245 27.7
120 9.7 11.1 128 120 159 17.8 203 120 20.1 224 253
e 96 109 127 cO 150 16.8 19.1 oo 183 204 23.0
3 20 132 149 172 9 20 230 257 292 15 20 31.6 351 398
60 11.5 13.0 15.0 60 17.9 20.0 22.7 60 228 253 28.7
120 11.1 12.6 14.5 120 16.7 18.7 21.3 120 20.7 23.1 26.1
oo 109 123 142 O 156 174 198 o0 18.8 209 23.6
4 20 150 169 195 10 20 244 273 310 18 20 357 39.7 449
60 12.8 144 16.6 60 18.7 209 238 60 25.0 278 314
120 123 139 16.0 120 174 195 22.1 120 225 250 282
O 119 134 154 o 16.8 18.1 205 O 20.1 223 252
5 20 167 188 216 11 20 259 289 328 20 20 385 427 483
60 14.0 157 18.0 60 19.6 21.8 2438 60 265 294 332
120 133 150 17.2 120 18.13 20.2 23.0 120 23.7 263 29.6
O 128 144 165 co 173 187 212 O 21.0 232 26.1
6 20 184 206 236 12 20 273 305 346 24 20 439 487 549
60 150 169 193 60 204 227 258 60 293 325 36.6
120 143 16.0 183 120 18.8 21.0 238 120 259 28.6 323
0 136 153 174 co 17.8 193 21.8 co 225 248 279
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