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Technical Paper

Prediksi Indeks Panen Jambu “Kristal” Secara Non Destruktif 
Menggunakan Portable Near Infrared Spectrometer

Non-Destructive harvest indices prediction of “crystal” guava using a portable near-
infrared spectrometer

Abstract

“Crystal” guava (Psidium guajava L.) is a non climacteric fruit that is generally harvested by farmers 
based on cultivation experience. In this study, portable 740-1070 nm of near-infrared spectrometer 
was employed to rapidly predict harvest indices of “crystal” guava, by means of non-contact and non-
destructive approach. Samples of guava fruit were collected at days after anthesis (DAS) of 91, 94, 
97, and 100. The total number of each sample were 30 fruits. The firmness, soluble solid content, 
acidity and sugar acid ration were evaluated as quality parameters. Partial least square (PLS) method 
was utilized for data processing. It was found that Standard Normal Variate (SNV) resulted the best pre-
processing for all quality parameters. Performances of best models were demonstrated by coefficient of 
correlation (r), standard error of calibration (SEC) and standard error of prediction (SEP), which were 
respectively 0.88, 6.21, 5.92 for firmness prediction, 0.74, 0.84, 0.79 for soluble solid content 
prediction, 0.59, 0.19, 0.26 for acidity prediction, and 0.71, 1.21, 1.58 for sugar acid rasio prediction 
model.

Keywords: “Crystal” guava, harvest indices, partial least square, portable near-infrared spectrometer

Abstrak

Kata kunci partial least square portable near-infrared spectrometer.
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acidity

Acidity

acidity
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acidity

Parameter Umur Panen Jumlah Sampel Konsentrasi Rerata Standar Deviasi
91 90 22.4-63.8 41.81 8.48

Kekerasan 94 90 18.8-68.9 41.79 8.49
(N) 97 90 16.2-53.2 41.77 8.51

100 90 7.7-18.2 41.65 8.72
91 90 6.9-9.9 8.36 0.81

TPT 94 90 7.5-11.9 8.96 0.86
(Brix°) 97 90 8.0-12.9 9.27 1.03

100 90 8.0-13.2 10.19 1.28
91 90 0.64-2.01 1.35 0.35

Acidity 94 90 0.89-2.17 1.42 0.20
(% acid) 97 90 1.00-1.97 1.36 0.22

100 90 0.78-1.86 1.31 0.20
91 90 0.9-12-5 6.65 6.65

Rasio gula asam 94 90 4.2-9.6 6.46 6.46
(Brix° % acid)  97 90 4.4-10.0 7.20 7.20

100 90 4.7-15.8 7.99 7.99
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Karakteristik Spektrum Jambu Biji “Kristal”

Portable Near 
Infrared Spectrometer

water absorption

Akurasi Prediksi NIRS pada Berbagai 
Transformasi Data Spektra dan Pretreatment 
Menggunakan PLS. 
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acidity

acidity

 Parameter Pre-treatment Faktor PLS r SEC % SEP % CV % RPD Konsistensi
Original 11 0.88 6.36 6.38 18.55 2.1 99.67

Normalize 10 0.87 6.48 6.46 18.79 2.1 100.37
Kekerasan (N) SNV 10 0.88 6.21 5.92 17.23 2.2 104.81

MSC 10 0.88 6.20 7.06 18.23 1.4 87.85
DT2 9 0.88 6.35 5.98 17.41 2.2 106.12

Original 12 0.74 0.84 0.78 8.72 1.5 106.89
Normalize 11 0.73 0.84 0.80 8.93 1.4 105.04

TPT (Brix) SNV 10 0.74 0.84 0.79 8.76 1.5 106.70
MSC 10 0.74 0.84 0.80 8.92 1.4 104.53
DT2 11 0.75 0.82 0.79 8.80 1.5 103.9

Original 12 0.56 0.20 0.28 19.91 1.0 71.98
Normalize 11 0.54 0.20 0.28 19.93 1.0 73.09

Acidity (%acid) SNV 12 0.59 0.19 0.26 18.94 1.1 73.53
MSC 12 0.58 0.19 0.26 19.12 1.0 73.66
DT2 11 0.58 0.20 0.26 19.10 1.0 74.0

Original 11 0.63 1.34 1.74 25.46 0.98 77.03
Rasio gula asam Normalize 12 0.70 1.23 1.66 24.25 1.03 74.40

  SNV 12 0.71 1.21 1.58 23.04 1.08 77.03(Brix% acid) MSC 12 0.71 1.22 1.61 23.50 1.06 75.73
DT2 12 0.69 1.24 1.60 23.43 1.06 77.59
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