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Sarasin Rattanasatian 2013: Classification of Translucent Mangosteen Using
Multivariate Data Analysis Based on Mechanical and Physical Properties.
Master of Engineering (Agricultural Engineering), Major Field: Agricultural
Engineering, Department of Agricultural Engineering. Thesis Advisor: Associate

Professor Anupun Terdwongworakul, Ph.D. 82 pages.

Translucent mangosteen is one of the most important problems which causes
low quality mangosteen for export and is not easily differentiated. Successful technique
for accurate detection of translucent mangosteen is complicated and expensive. This
research investigated application of pendulum oscillation to determine oscillating time,
floating orientation characteristic and specific gravity data of which were used to build
multivariate discriminant model. A set of 189 export standard mangosteens were used in
the investigation. From discriminant analysis, the result showed that the obtained model
could be used to segregate mangosteens into normal and translucent groups with
accuracy of 79.9%. The most important parameter in discrimination was specific gravity
with floating orientation characteristic and oscillating time for less importance

respectively.
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AISINUINT A1 NIFANHIIANT LEFENITUNTE 2 AL NN EFHAUNITUNT 30 B9A

4 naulungjegfuatsguinatsng naulnnjegjmilaguanatans
anl
1 2 1 2
1 0.653 0.650 0.637 0.640
2 0.667 0.663 0.637 0.640
3 0.670 0.663 0.640 0.647
4 0.660 0.670 0.657 0.650
5 0.663 0.670 0.643 0.640
6 0.640 0.637 0.660 0.663
7 0.667 0.673 0.647 0.633
8 0.667 0.660 0.663 0.660
9 0.657 0.660 0.647 0.657
10 0.680 0.677 0.693 0.687

AISINNUIN U2 NIFANHIANT LEFENITUNTE 2 AL NHNEFNFAUNITUNT 60 B9

7 naulnjegfnuaeguinatang navlnnjagmlaAudnanang
e 1 2 1 2
1 0.657 0.657 0.647 0.643
2 0.670 0.667 0.643 0.643
3 0.667 0.670 0.637 0.640
4 0.663 0.657 0.647 0.650
5 0.677 0.663 0.640 0.643
6 0.643 0.647 0.660 0.657
7 0.680 0.677 0.640 0.643
8 0.667 0.660 0.663 0.660
9 0.660 0.657 0.653 0.647
10 0.683 0.683 0.690 0.680




AISINUIN U3 NIIANHIIANT LEFENITUNTE 2 AL NN EFNFAUNITUNTG 90 B9AN

y naulunjegjdnuasguinateng naulnnjamilagudnateng
gn?
1 2 1 2
1 0.653 0.653 0.643 0.637
2 0.667 0.670 0.640 0.637
3 0.667 0.663 0.643 0.640
4 0.660 0.660 0.647 0.640
5 0.660 0.663 0.647 0.643
6 0.637 0.633 0.657 0.657
7 0.677 0.670 0.640 0.633
8 0.660 0.657 0.663 0.657
9 0.653 0.653 0.647 0.643
10 0.690 0.680 0.693 0.687

ANSINNUIN W4 NITANENANT MAANNTUNTE 2 AL NTTRIZUIU 3 [EURLNAT

4 navlvnjegdruaneautnateng naulnnjegmllaguananans
" 1 2 1 2
1 0.653 0.653 0.643 0.637
2 0.667 0.670 0.640 0.637
3 0.667 0.663 0.643 0.640
4 0.660 0.660 0.647 0.640
5 0.660 0.663 0.647 0.643
6 0.637 0.633 0.657 0.657
7 0.677 0.670 0.640 0.633
8 0.660 0.657 0.663 0.657
9 0.653 0.653 0.647 0.643
10 0.690 0.680 0.693 0.687




ANSINNNAKUIN A5 NNTANEINAT LEABNITWNGE 2 AL NTZBZUIU 5 LTURLNAT

L nauluglegduaneguinanang naulnnjegjmilaAuanateuns
gn?
1 2 1 2
1 0.755 0.740 0.730 0.737
2 0.760 0.760 0.710 0.710
3 0.737 0.740 0.710 0.713
4 0.743 0.740 0.720 0.717
5 0.747 0.747 0.740 0.717
6 0.737 0.737 0.740 0.743
7 0.767 0.767 0.717 0.713
8 0.740 0.740 0.740 0.723
9 0.747 0.743 0.733 0.740
10 0.757 0.757 0.693 0.687

ANSINANANUIN A6 NITANHIUIAN ITABNITUAT 2 AL NILULUAU 10 SHURLNAT

4 naulvnjegfnuasguinatang naulnnjegjmilaAuanatensg
- 1 2 1 2
1 0.863 0.860 0.847 0.850
2 0.877 0.880 0.847 0.850
3 0.867 0.860 0.837 0.840
4 0.860 0.863 0.850 0.853
5 0.877 0.860 0.863 0.853
6 0.850 0.840 0.860 0.857
7 0.880 0.877 0.853 0.843
8 0.867 0.860 0.863 0.860
9 0.860 0.857 0.860 0.847

10 0.883 0.880 0.690 0.680




AISINNUIN 27 Fayan1an1anIntesianai ldinaaes

71

Max fowngy dleude endlua wasa
weight height
No. diameter S.G. n1g i 1du eung
(@) (mm) . e . :
(mm) apeidy 0l o'lddlu  wnda
1 115.15 62.15 51.25 1.028 3 1 1 -0.023
2 86.58 56.55 4945 1.013 3 1 0 0.027
3 93.97 57.40 46.00 1.039 2 1 1 0.030
4 159.35 70.60 56.00 1.023 2 1 0 -0.012
5 107.90 61.00 4915 1.004 1 0 0 -0.025
6 132.46 61.50 52.30 1.007 1 0 0 0.003
7 102.85 60.35 48.30 1.029 2 1 1 -0.003
8 96.83 59.50 49.25 1.034 2 0 0 -0.030
9 14512 65.50 54.60 1.043 2 1 1 -0.003
10 90.83 56.50 46.75 1.033 2 0 0 0.020
11 100.20 60.08 49.00 1.028 2 0 0 -0.017
12 113.51 64.00 49.65 1.027 1 0 0 -0.003
13 110.45 62.30 48.05 1.051 2 0 1 -0.035
14 14017 64.60 54.00 1.012 1 0 0 0.003
15 119.69 63.50 5145 1.035 2 0 0 -0.027
16 109.79 60.70 4990 1.023 1 1 0 0.010
17 122.81 63.60 48.55 1.021 2 1 1 0.028
18 80.59 56.55 46.50 1.002 1 0 0 0.015
19 108.78 63.00 47.00 1.024 1 0 0 0.032
20 105.85 59.80 48.60 1.006 2 0 0 -0.007
21 87.81 55.00 47.30 1.032 2 0 1 0.025
22 95.16 58.90 48.30 0.982 1 0 0 0.030
23 110.00 61.25 49.75 0.994 2 0 0 0.028
24 100.31 58.80 46.00 1.037 2 1 1 0.022



ANS19HUIN A7 (AR)

72

Max Fowosr  dleude endlua wasna
weight height
No. diameter S.G. N9 fflu 1du Aunng
() (mm) » e e .

(mm) aaen 0l olddle  wnag
25 105.33 60.60 48.30 1.010 1 0 0 -0.013
26 127.40 64.85 50.80 1.015 1 0 0 -0.030
27 134.89 66.35 50.60 1.015 1 0 0 -0.012
28 97.25 58.50 50.50 1.012 1 0 0 0.018
29 99.97 59.25 47.35 1.031 2 0 1 -0.027
30 108.93 60.75 52.35 1.017 2 0 1 -0.013
31 85.09 56.00 42.40 1.028 2 0 0 0.003
32 100.62 60.75 49.00 1.012 1 1 0 0.008
33 137.66 68.70 50.75 1.061 1 1 1 -0.038
34 137.76 60.30 51.00 1.058 3 0 1 -0.028
35 115.92 63.25 52,50 1.073 1 0 0 -0.010
36 82.60 56.00 46.00 0.935 2 0 0 0.015
37 63.24 54.20 43.10 0.898 1 0 0 0.027
38 97.25 59.90 50.60 0.987 2 0 0 0.035
39 64.23 53.80 39.25 0.944 2 0 0 0.027
40 75.41 53.00 45.30 1.005 1 0 0 0.015
41 96.59 60.80 49.60 0.933 1 0 0 0.000
42 95.22 60.75 4550 0.971 2 0 0 0.032
43 76.21 55.40 44.00 0.938 1 0 0 0.032
44 80.08 47.15 55.85 0.969 2 0 0 0.028
45 83.12 44.20 55.60 0.997 3 0 1 0.018
46 70.40 53.20 43.50 0.983 2 0 0 0.028
47 70.26 60.90 44.00 0.680 3 0 0 0.035
48 90.85 59.20 48.00 0.971 2 0 1 -0.002



M99 UIN U7 (A1)

73

Max dnwnie  meuds  endlua wasing
weight height
No. diameter S.G. n1g 1w du eunig
(@) (mm) . e e .
(mm) apeida 0l o'ldidlu wnde
49 84.68 58.00 4450 0.949 2 0 0 0.022
50 93.03 59.30 4515 0.967 2 0 0 0.025
51 78.10 56.80 41.00 0.949 2 0 0 0.022
52 63.54 53.00 40.00 0.934 1 0 0 0.013
53 70.60 52.80 43.00 0.982 2 0 0 0.027
54 69.63 53.10 4570 0.989 2 0 0 -0.005
55 72.81 53.80 4590 0.982 2 0 0 0.015
56 77.20 56.15 41.30 0.962 1 0 0 0.020
57 87.73 56.50 4955 1.012 2 0 0 0.027
58 104.40 61.75 48.50 0.951 1 0 0 0.035
59 83.09 57.80 46.40 0.951 1 0 1 0.018
60 84.69 56.90 45.00 0.937 2 0 0 0.028
61 68.76 52.70 48.40 0.940 1 0 0 0.030
62 65.47 53.00 41.50 0.923 2 0 0 0.030
63 70.10 54.00 41.30 0.946 1 0 0 0.002
64 66.50 53.00 44.80 0.932 1 0 0 0.032
65 115.67 65.50 51.55 0.978 1 0 0 0.013
66 93.69 60.00 4415 0.994 2 0 0 0.008
67 82.38 58.80 46.95 1.001 2 0 0 0.003
68 99.34 60.30 46.75 0.996 2 0 0 0.013
69 97.98 60.10 47.10 0.958 2 0 0 0.053
70 85.14 57.45 43.90 0.994 1 0 0 0.008
71 104.57 60.00 49.60 1.074 2 1 0 0.012



ATTNHUIN U7 (F1D)

74

A
bUALNT 8N

dlua

Max AN NARINY
weight height
No. diameter S.G. N9 fflu 1du Aunng
() (mm) o e o .

(mm) a0l olddlu  wnad
72 84.54 58.80 44.65 0.986 2 0 0 0.013
73 95.11 60.20 47.30 1.018 2 0 0 0.043
74 89.56 55.90 4570 1.039 2 1 0 -0.045
75 87.49 58.50 43.60 0.956 1 0 0 0.037
76  118.79 65.85 50.20 1.002 2 0 0 0.013
77 88.92 57.70 47.30 0.966 1 0 0 0.027
78 87.47 58.50 42.50 0.966 2 0 0 0.023
79 133.04 67.60 52.20 0.990 2 0 0 0.022
80 103.33 61.20 48.30 0.999 2 0 0 0.002
81 93.68 59.15 45.10 0.994 2 1 0 0.033
82 140.13 67.60 5420 1.037 1 0 0 -0.005
83 78.45 55.80 43.20 0.949 2 0 0 0.017
84 88.11 56.55 4430 1.021 2 1 1 0.053
85 94.93 57.50 45.35 1.061 2 1 0 0.020
86 90.46 59.50 41.30 0.956 1 0 0 0.043
87 78.54 57.20 42.85 0.970 1 0 0 0.010
88 98.30 60.20 44,60 1.004 2 0 0 0.028
89 90.55 60.20 46.30 0.964 1 0 0 0.040
90 84.44 57.45 41.35 0.981 1 0 0 0.037
91 91.89 58.90 43.90 0.996 2 0 0 0.038
92 102.79 60.40 49.20 0.93 2 0 0 0.002
93 108.40 65.00 43.60 0.975 1 0 0 0.015
94 91.96 58.30 44.60 0.996 2 0 0 0.055



M19196UN U7 (A1)

75

Max dnwnie  eufn  endlua Wasng
weight height
No. diameter S.G. n1g i e eung
(@) (mm) . . e ,

(mm) apeida 0l o'lddlu  wnda
95 96.44 59.00 4550 1.015 2 0 0 0.020
96 94.10 59.00 46.00 0.967 1 0 0 0.030
97 95.46 60.00 44.30 0.976 2 0 0 0.053
98 99.21 58.52 46.75 1.008 2 1 1 0.007
99 87.13 53.80 42.00 1.003 2 0 0 -0.005
100 76.28 55.00 4470 1.034 2 0 0 0.000
101 117.24 63.60 53.30 1.024 1 0 0 0.025
102 111.01 61.70 49.70 1.014 2 0 0 0.030
103 93.90 58.50 50.85 0.956 2 0 0 0.027
104 78.14 54.40 4265 1.012 2 0 0 0.020
105  75.75 54.30 4465 1.016 2 0 0 0.005
106 110.44 63.30 51.70 0.961 1 0 0 0.045
107  77.10 56.50 41.80 0.947 2 0 0 -0.036
108 100.11 59.60 43.60 0.955 2 0 0 0.038
109  91.11 56.10 46.25 1.059 ) 1 1 -0.027
110  89.93 56.50 47.70 1.046 3 0 1 -0.013
111 76.05 54.30 42.30 0.964 2 0 0 0.028
112 83.79 57.40 4550 0.946 2 0 0 -0.043
113 94.73 59.30 46.65 0.969 2 0 0 0.030
114  106.62 63.40 48.30 0.974 2 0 0 0.040
115 115.30 64.10 49.50 0.967 2 0 0 0.035
116 89.11 59.30 48.70 0.943 1 0 0 0.015
117  89.20 55.00 49.30 1.054 3 1 1 -0.013
118 91.14 58.60 47.60 1.034 3 1 0 -0.015



M99 UIN U7 (A1)

76

Max dnwnie  beufn  endlua Wasng
weight height
No. diameter S.G. n1g i 1du eung
(@) (mm) . o . :

(mm) ey 0l o'lddlu  wnda
119 105.05 62.35 49.30 0.969 1 0 0 0.010
120 115.50 62.20 4950 1.023 2 1 1 -0.005
121 84.07 56.90 42.40 1.023 ) 1 1 0.030
122 91.48 57.60 49.00 0.986 2 0 0 0.035
123 104.49 62.65 49.20 0.955 1 0 0 0.015
124 111.60 61.20 49.65 1.057 3 1 1 0.032
125  76.72 55.00 42.20 0.961 2 0 0 0.025
126 93.80 49.50 48.10 0.957 1 0 0 0.018
127  123.29 66.35 52.40 0.972 2 0 0 -0.007
128 100.84 60.50 50.40 1.001 2 0 0 -0.002
129  92.81 59.20 50.20 0.907 1 0 0 0.022
130 88.95 59.10 48.60 0.935 2 0 0 0.018
131 127.44 62.75 51.60 1.030 2 1 0 0.010
132 86.86 57.00 48.10 0.949 2 0 0 0.037
133  89.07 57.60 46.70 0.941 2 0 0 0.023
134 73.60 55.80 45.60 0.933 2 0 0 0.028
135 84.05 48.35 46.00 0.950 1 0 0 0.033
136 107.73 60.55 52.60 0.980 2 1 0 0.033
137 72.36 54.00 45.00 0.941 1 1 0 0.042
138 99.40 59.50 47.80 1.011 1 0 0 -0.032
139  81.10 59.40 47.75 0.940 2 0 0 0.007
140 92.58 56.80 49.10 0.940 1 0 0 0.047
141 79.65 64.40 47.85 0.939 2 0 0 0.043
142 111.43 59.40 47.85 0.958 2 0 0 0.015



M1919EUIAN U7 (A1)

7

Max dnwnie  eufn  endlua Wasng
weight height
No. diameter S.G. n1g i e eung
(@) (mm) . . e ,

(mm) apeida 0l o'lddlu  wnda
143  90.15 53.00 47.80 0.944 2 0 0 0.053
144 76.39 55.50 48.80 0.963 2 0 0 0.037
145 77.84 55.80 46.80 0.907 1 0 0 0.037
146 68.50 55.00 4400 0.888 1 0 0 0.023
147  91.35 58.60 48.50 0.944 2 0 0 0.037
148 91.02 58.65 4790 0.942 2 0 0 0.035
149 67.04 53.20 42.40 0.944 1 0 0 0.015
150 72.39 54.00 42.60 0.929 2 0 0 0.033
151 95.10 58.80 4795 0.972 2 0 0 0.017
152 85.18 58.25 47.55 0.928 1 0 0 0.025
153  68.01 54.15 42.50 0.928 1 0 0 0.028
154  84.64 58.00 4595 0.938 1 0 0 0.050
155  76.02 54.30 44,70 0.955 2 0 0 0.043
156  87.85 57.90 43.80 0.981 2 0 0 0.020
157  113.30 64.80 50.55 0.933 1 0 0 0.042
158 73.80 55.20 4460 0.947 2 0 0 0.012
159 75.22 56.40 42.35 0.900 2 0 1 0.045
160  95.00 59.90 46.60 0.904 1 0 1 0.048
161 69.26 54.20 43.50 0.929 1 0 0 0.025
162  90.24 60.30 4550 0.923 1 0 0 0.027
163 67.07 53.10 52.80 0.950 2 0 1 0.028
164  73.82 54.40 44,40 0.927 2 0 0 0.027
165 107.38 61.30 50.80 0.969 2 0 0 0.025
166 135.29 67.20 53.30 1.310 2 1 1 0.003
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M1919EUIAN U7 (A1)

Max I T e,
weight height
No. diameter S.G. N9 fflu 1du Aunng
(@) (mm) . o e :

(mm) aaesn 0l olddle  wnag
167 104.46 63.10 48.40 0.979 2 0 0 0.020
168  99.80 61.00 48.55 0.938 1 0 0 0.000
169 100.94 64.00 46.00 0.943 1 0 0 -0.005
170 112.11 64.60 48.00 0.960 2 0 0 0.015
171 82.88 58.30 47.10 0.91 1 0 0 0.037
172 11017 64.20 45.75 0.906 1 0 0 0.045
173 9542 62.10 4415 0.939 1 0 0 0.047
174 153.05 69.10 53.00 1.026 2 1 0 0.047
175 132.56 65.85 5450 1.018 1 1 0 0.005
176  122.39 62.90 50.25 1.005 1 0 0 0.053
177 143.78 69.20 5145 1.013 2 0 0 0.035
178 153.24 70.10 5540 1.025 2 0 1 0.007
179  104.26 60.70 47.50 1.002 2 1 0 0.040
180 117.32 63.80 4950 0.994 2 0 0 0.028
181 142.65 66.95 56.00 1.049 2 1 0 0.030
182 108.40 61.20 50.80 0.988 2 0 0 0.025
183 104.08 62.20 58.25 0.946 1 0 0 0.030
184 152.77 73.20 55,50 0.915 1 0 0 0.003
185 108.02 61.30 49.60 1.003 2 1 0 0.017
186 104.22 61.20 5115 1.012 2 1 0 0.022
187 108.65 61.80 49.60 1.003 1 0 0 0.020
188  98.09 59.95 48.50 1.011 1 1 0 0.013
189 11117 63.55 49.65 0.982 2 0 0 0.000

NNEWR * ANHOITNIIA0LAL IR IWAdH 3 Anwairingiisnuans AN uNasaes

% 4 1 A a v J N a N a v dgj
suuuliun 1 AetiFnlndnauas 2 AeLiFninagn uaz 3 RetFnlnanauaes (calyx)
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MANWIN A1 Module (macro) Arudumanuaan ludayanlsainllsunsy Ultrascope

DS1000E #Aaililsunas Microsoft office Excel 2007

Sub n ()
b=10
c=10

Do
(c,8)=d
c=a=1+(Cells (b, 3))
Cells (b, 7) = a
b=b+1
Cellsc +1
d=d+ 0.01

Loop Until (Cells (b, 1) = 0)

Do
g=Cells (e, 7)
h = Cells (f, 7)
e=e+1
f=f+1

Ifg-h>0.2Then



k=k+1

i = Cells (f, 8)
If k=2 Then
j = "Interval"

Else

Cells (f,9) =g
Cells (f, 10) =i
Cells (k, 11) =]
=i
End If
Loop Until (Cells (e, 7)) =0
Do
Z=7+1
X=x+1
Cells (20, Z) = Cells (x, 11)
Loop Until (Cells (x, 11) = 0)
End Sub
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