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Nondestructive Assessment of Internal Quality and Maturity of Young Aroma Coconut by NIR Technique
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Abstract

There are no measureable values for discrimination of maturity of young aroma coconut fruit and
nowadays, internal quality assessment is random checking with destroying samples. Therefore, this research
defined the criteria for each maturity stage according to layers of pulp formed. Nondestructive quality evaluation
was developed by relationship between internal quality and absorbed energy in near infrared (NIR) region
measured by portable NIR spectrometer in interactance mode in the wavelength region of 700-1100 nm.

From the results, it was found the pulp thickness near the stem end was used to define the maturity
stage. A calibration equation developed by destructive quality parameters could predict the number of layers of
pulp correctly 84.54% of the time. For nondestructive NIR technique, a calibration equation could predict coconut
groups according to layers of pulp formed overall correctly 90.21% of ground young coconut fruit. Moreover,
calibration equations developed for determination of total soluble solids of juice, dry matter, total oil and total
nonstructural carbohydrate of pulp could predict those values rapidly, accurately and nondestructively without
significant difference between NIR predicted values and actual values at confidence interval of 95%
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Table 1 Pulp thickness near the stem end in each layer of pulp (evaluated by eyesight)

Pulp thickness near the stem end Number of layers of pulp
(mm) 0.5 1 1.5 2 2.5 3
Maximum 2.19 3.23 5.08 6.92 8.21 8.98
Minimum 0.24 1.27 1.34 2.69 2.80 3.67
Average 1.31 2.14 2.93 4.29 5.25 5.89
Standard deviation 0.50 0.39 0.70 0.83 1.01 1.04

Table 2 Criterion development of pulp thickness near the stem end in each layer of pulp.

Number of layers ) Number of layers )
Pulp thickness near the stem end (mm) Pulp thickness near the stem end (mm)
of pulp of pulp
0.5 thickness < 1.75 2 3.75 < thickness < 5.25
1 1.75 < thickness < 2.75 2.5 5.25 < thickness < 6.25
1.5 2.75 < thickness < 3.75 3 thickness 2 6.25

e WiiiunaduiusTiE AU g sie 3@@%’1\‘1mmﬁmﬁuﬁa‘wdwm'3ﬂ:u‘wm‘u“iLfsmmﬂmﬁuﬁﬂmu%umm
lenning 1t§ﬁmmmﬂ7muuwmyuﬁmmﬁmqu{”mmL‘f‘fﬂmw’ém fiflanuanansalumsinunglfgniies 85.07%
dwLngu Calibration WAz 84.54% d1uFLngxl Validation wAAISIANNNST 1

Level = 0138 + 0.407 Xy, e (1)

e Level Aeswwnudurenionznin X, . ABATMMNYBATRTEUAINA ()

3. MsafnuLsIaaIMsAnuennguswIuduraaianzwinaiuansasmaia NIR

ﬁwumﬂ@'uﬁq@ﬂ'ﬁquww%mi{qmuL‘ﬂu 2 ﬂ@'umwﬁqmu%ummlﬁ”@ un suewirafimauaudu 0.5 8 1 4u
Auualidusnetngy 0 wazHzIERTRAaudy 1.5 e 3 du fvunliduiedangs 1 anuuus1aesnidn
uendnuautureaiiensning nudndhumiidaainasiiutinnaiasusiuiniign freaauanansanisinung
A3 Calibration set Fa2e9Ngx 0 NUIENFaY 90 % NaN 1 NMULYNFed 100 % ANYNABITIN 95 % U
Validation f9at9Ngx 0 NUEgNABd 92.31 % NaN 1 MIuEgNsied 88.10 % AMNYNABITIN 90.21 % UAAIAS

Figure 1
Calibration Validation
2 4 2
$
Classification accuracy = 95% Classification accuracy = 90.21% .
15 - 15 -
[ 1]
1] 1%
w1 4 S8 i
o ()
o ©
2 2
|3} Q
305 - ] J05 - 3
o o
L 4
U 0 -
(a) (b)
-0.5 T T T T 1 -0.5 T T T T 1
05 0 05 L 1.5 2 0.5 0 05 1 1.5 2
Actual calss Actual class

Figure 1 Classification plots of actual and predicted class for discriminant model of young aroma coconut group

for (a) calibration set and (b) validation set.
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Table 3 Results of calibration equations for determination of internal quality in young aroma coconut.

Internal quality calibration validation
R SEC Wavelength (nm) R SEP Bias
A, A, A, A, A, A
Total soluble solids (Brix) 0.67 0.39 708 784 864 940 992 - 0.65 0.36 0.08
Dry matter (%) 0.88 0.78 708 780 824 868 908 - 0.86 0.89 0.02
Total oil (%) 0.86 7.07 740 756 864 896 960 - 0.86 6.82 -1.09

Total nonstructural carbohydrate 0.83 0.07 736 824 876 892 916 972 0.81 0.09 -0.00
(g. D-glucose/g. dry matter)

A . Absorbance at wavelength x nm
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