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Abstract

Pineapple [4nanas comosus (L.) Merr.], ‘Pattawia’ variety, is one of the most irﬁpoﬁant
commercial fruit of Thailand. Ratio of total soluble solids and acidity (B/A) is an index of quality for
pineapple. Therefore nondestructive evaluation of B/A is required for pineapple indu.stries‘ Short
wavelength Near Infrared (SW-NIR) spectroscopy in the range of 665-955 nm was used to estabhsh a
model for prediction of B/A by partial least squares regression (PLSR). A cahbratlon model was
obtained from transmittance absorbance spectra of 106 pineapples from cahbratlon set w1th
preprocessing by smoothing (Savitzky-Golay), standard normal variate transformatxon (SNV) and
first derivative differentiation (Savitzky-Golay). 53 pineapples from prediction set were used to test a
model. Results showed that correlation coefficient (R) and root mean square error of prediction
. (RMSEP) were 0.801 and 2.795 respectively. This study demonstrates that NIR transmittance
spectroscopy is potentially a useful nondestructive method that can be used to predict B/A in intact
pineapples.

Keywords: Pineapple; Total soluble solids; Acidity; Near infrared
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Abstract

Pineapple [4nanas comosus (L.) Merr.], ‘Pattawia’ variety, is one of the most important
commercial fruit of Thailand. Ratio of total soluble solids and acidity (B/A) is an index of quality for
pineapple. Therefore nondestructive evaluation of B/A is required for pineapple industries. Short
wavelength Near Infrared (SW-NIR) spectroscopy in the range of 665-955 nm was used to establish a
model for prediction of B/A by partial least squares regression (PLSR). A calibration model was
obtained from transmittance absorbance spectra of 106 pineapples from calibration set with
preprocessing by smoothing (Savitzky-Golay), standard normal variate transformation (SNV) and
first derivative differentiation (Savitzky-Golay). 53 pineapples from prediction set were used to test a
model. Results showed that correlation coefficient (R) and root mean square error of prediction
(RMSEP) were 0.801 and 2.795 respectively. This study demonstrates that NIR transmittance
spectroscopy is potentially a useful nondestructive method that can be used to predict B/A in intact
pineapples.

Keywords: Pineapple; Total soluble solids; Acidity; Near infrared
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Items

Value

Detector

Wavelength measured
Averaged

Integration Time
Reference material

Reference measurement

Silicon diode array
665-955 nm

6 scans

10

Teflon ball

Every 6 samples
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Sample set N B/A mean B/A range SD
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Spectral No. of R RMSEP
preprocessing PLS factor
Original 7 0.771 2.964
Smoothing 7 0.774 2.945
1™ derivertive 5 0.766 2.993
2™ derivertive 4 0.739 3.132
MSC 5 0.724 3.212
Smoothing +1St derivertive 11 0.763 3.034
Smoothing +2™ derivertive 8 0.747 3.115
Smoothing +MSC 10 0.758 3.051
Smoothing +SNV 12 0.766 3.016
MSC+1" derivertive 6 0.741 3.132
MSC+2™ derivertive 5 0.699 3367
Smoothing +MSC+1" derivertive 11 0.747 3.134
Smoothing +MSC+2nd derivertive 5 0.724 3.212
SNV+1" derivertive 5 0.755 3.049
SNV+2nd derivertive 5 0.731 3.189
Smoothing +SNV+1" derivertive 5 0.777 2.950
Smoothing +SNV+2nd derivertive 6 0.749 3.099
SNV+MSC 5 0.752 3.066
Smoothing +SNV+ MSC 4 0.765 2.991
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1 b4 1
nndeyaanlnafumsgandundenuualndsudsusarnnauduvenadullzsah
HTUNSZUIUNIT pretreatment A073 Smoothing (Savitzky-Golay) 5UAY standard normal variate
transformation (SNV) L2 first derivative differentiation (Savitzky-Golay) ﬂlﬂ\‘lﬂ’sj:u dmfumsai
AUNT (calibration set) §112M 106 AI0619  Wardsmumsinneguamdulzsa (8n31TIUVDe
a < 1 LY a 1 a o o
Ysinavewdazareldaennuiiunia)  Iagldismsiinnzimsoanssunaulagifids
¥y A A . . Yas o a
HONUDUNEGAYITO partial least squares regression (PLSR) wag ¥ MmsUsumeunuy  cross-
. . = Y ot ;’ o o a a a °
validation (Aonl¥lumafiafige mmiwiwsh msdszdulse@ninmlumsinnevesluea
Tnel¥ngudmsumsiiue (prediction set) $1u9u 53 0819 TAwadaueraslums1en 4.5Tuaa
Al lumsinendianminagoudieds cross validation 1AAIUBY correlation coefficient (R)
AU 0.847 HAEAUBIANUAANA1A1INMT U5 VHBUHTD Root mean square error of calibration
(RMSEC) whfiu 2464 uaziiov1Tuaa lunaaeunnuamiselumsdunediongu prediction
set 18'18A1u04 correlation coefficient (R) (MU 0.801 LAZAIUBIANNAANDIAIINIG HIUIWH3O

Root mean square error of prediction (RMSEP) N 2.795

maai 4.5 Yoyatlszaninmvesaumsildlumsiunes B/A

Preprocessing No. of Calibration Prediction
PLS
factor | N R RMSEC [N R RMSEP
Smoothing +SNV 5 106 0.847 2.464 53 0.801 2.795
st .
+1 derivertive




49
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naraalunini 4.14 tansivesaumaming 40.78 mdulszansndwgveen nsgaAnau
[ ya ] 4' 3 @ q' ] 3 ad
wasnuuaslndaoursusarenauduvowadulesaNmIUNIZUIUMS  pretreatment  AIYIT
Smoothing (Savitzky-Golay) 39U standard normal variate transformation (SNV) tag first
derivative differentiation (Savitzky-Golay) 191111 0.522 innweninan 831 uiluwas, 0.374 #
ANUEIAIY 754 W Tuwas, 0.262 Annuenaau 899 urluwas, 0.206 MANue1IAAY 692

W Tuwas vaz 0.159 1anuenaay 727 w luwas
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Ay ¥ ~q ¥ o @ " @ ' a 4 Slz ' '
#lann Tumanldlumsiunedumoasidiuvessnuvewidsiazas ldnmuaaemni
{lunsaiialdaia annguitl¥as1aauns (calibration set) @263% cross validation AWanaasly
~ ) 3 @ 1 a 3 A 3 1 '
MW 4.15 nazranfSeuiioudoyan  dasidiuvenlSunuvewisiazae ldnamuadeninim
= 3 d' 9 o [ - 1 a <3 d. y;‘ ' U
Wlunsai ldanTumailFlunmsineiusmsasdvven)Sinuvewisiiazais ldiauaden
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9/ [ | a s A 3 [ SR as
MIN A1 VeyavesdanduveslSinavewdsiazaes ldimuademanuilunsadulesa

Sample No Brix % Acidity B/A
1 10.75 1.13 9.50
2 11.73 1.16 10.11
3 8.82 0.86 10.20
4 10.83 1.05 10.32
5 10.20 0.97 10.53
6 8.35 0.78 10.68
7 12.15 1.14 10.69
8 7.02 0.65 10.77
9 9.57 0.89 10.79
10 11.82 1.09 10.81
11 11.45 1.05 10.90
12 10.87 0.98 11.04
13 10.27 0.92 11.16
14 10.55 0.94 11.18
15 10.98 0.98 11.19
16 10.17 0.89 11.44
17 10.97 0.96 11.48
18 10.98 0.94 11.74
19 11.25 0.95 11.82
20 13.17 1.11 11.83
21 9.52 0.80 11.97
22 11.27 0.94 12.00
23 10.80 0.89 12.09
24 9.43 0.77 12.21
25 10.67 0.87 12.21
26 12.12 0.98 12.32
27 10.45 0.84 12.43

57



Sample No Brix % Acidity B/A
28 11.35 0.91 12.44
29 10.83 0.87 12.44
30 13.48 1.08 12.47
31 12.25 0.97 12.62
32 9.33 0.74 12.63
33 11.90 0.94 12.64
34 12.60 1.00 12.66
35 10.43 0.82 12.68
36 10.95 0.86 12.70
37 10.80 0.85 12.76
38 9.03 0.71 12.81
39 10.08 0.79 12.83
40 12.37 0.94 13.13
41 9.78 0.74 13.24
42 11.55 0.87 13.34
43 11.97 0.90 13.37
44 15.27 1.13 13.47
45 10.00 0.74 13.50
46 11.48 0.84 13.62
47 11.90 0.87 13.67
48 11.77 0.86 13.75
49 10.43 0.75 13.85
50 11.40 0.82 13.86
51 11.12 0.80 13.88
52 10.23 0.72 14.20
53 10.68 0.75 14.26
54 12.33 0.86 14.29

13.22 0.93 14.29

55
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Sample No Brix % Acidity B/A
56 11.83 0.83 1430 -
57 10.40 0.72 14.41
58 11.58 0.80 14.48
59 11.58 0.80 14.48
60 9.93 0.68 14.59
61 12.08 0.83 14.65
62 13.25 0.90 14.67
63 11.52 0.77 15.05
64 12.23 0.81 15.10
65 12.23 0.81 15.10
66 13.20 0.86 15.30
67 9.45 0.61 15.41
68 12.62 0.82 15.46
69 11.90 0.76 15.56 .
70 11.98 0.75 16.09
71 13.68 0.85 16.13
72 13.67 0.82 16.75
73 14.52 0.85 17.18
74 12.97 0.75 17.19
75 11.95 0.69 17.24
76 11.57 0.66 17.55
77 13.75 0.78 17.63
78 12.43 0.71 17.64
79 12.75 0.72 17.67
80 12.73 0.72 17.69
81 12.62 0.71 17.75
82 13.93 0.78 17.84
83 12.58 0.70

17.85
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~Sample No Brix | % Acidity B/A
84 12.97 0.73 17.86
85 11.77 0.66 17.87
86 13.67 0.76 18.04
87 15.83 0.88 18.06
88 - 12.22 0.68 18.10
89 13.20 0.72 18.29
90 13.37 0.72 18.56
91 12.43 0.67 18.58
92 15.12 0.81 18.74
93 12.75 0.68 18.89
94 13.65 0.72 19.09
95 14.12 0.74 19.12
96 14.50 0.76 19.12
97 - 12.33 0.65 19.12
98 12.32 0.64 19.15
99 . . 13.87 0.72 19.39
100 13.23 0.68 19.44
101 13.12 0.67 19.58
102 - 12.38 0.63 19.66
103 14.25 0.72 19.68
104 15.63 0.79 19.87
105 12.63 0.64 19.90
106 12.12 0.61 19.92
107 14.18 0.70 20.12
108 13.83 0.68 20.44
109 12.43 0.61 20.49
110 12.47 0.60 20.89

12.43 0.59 21.07

111
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Sample No

Brix % Acidity B/A
112 13.18 062 - 21.15
113 13.30 0.63 21.17
114 11.98 0.57 2121
115 12.82 0.60 2121
116 14.43 0.68 - 2123 -,
117 12.50 0.58 2149
118 14.68 0.68 21.54
119 12.40 0.57 21.60
120 14.68 0.68 21.62
121 13.17 0.61 2176 -
122 12.88 0.59 21.77
123 13.32 0.61 21.86
124 1532 0.70 21.93
125 14.18 0.65 21.99
126 11.92 0.54 22.10.
127 12.90 0.58 2231
128 13.65 0.61 2232
129 12.78 0.57 2236
130 12.08 0.54 22.48
131 12.90 0.56 22.87
132 13.43 0.59 22.96
133 15.10 0.66 23.02
134 12.73 0.55 23.15
135 12.28 0.53 23.18
136 13.92 0.60 23.19
137 16.18 0.70 2320
138 14.43 0.62 23.28
139 13.38 0.57 2331 -

61



Sample No Brix % Acidity B/A
140 14.82 0.63 23.52
141 13.80 0.59 23.59 -
142 12.53 0.53 23.65 -
143 13.78 0.58 23.83
144 12.07 0.50 © 24.01
145 13.75 0.57 24.09
146 14.42 0.60 24.13
147 12.32 0.51 24.15
1484 14.82 0.61 24.16
149 12.08 0.50 24.17
150 12.17 0.50 24.17
151 1532 0.63 24.31
152 15.57 0.63 24.58
153 15.15 0.61 24.717
154 11.92 0.48 2491
155 13.92 0.55 25.30
156 14.25 0.56 25.60
157 15.07 0.59 25.72
158 13.60 0.53 25.90
159 12.23 0.47 25.94

Mean 1241 0.75 17.46
Max 16.18 1.16 25.94
Min 7.02 0.47 ~9.50

SD 1.64 0.16 4.66
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