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ABSTRAK 

DAFFA ARY DANANJAYA. Penentuan Sifat Fisiko-Kimia Salak Madu 
Menggunakan Near Infrared Spectroscopy (NIRS). Dibimbing oleh USMAN 
AHMAD. 

Salak madu memiliki potensi untuk dibudidayakan karena  rasa yang manis 
dan daging yang tebal sehingga nilai ekonominya cukup tinggi dibandingkan salak 
lainnya, bila dipanen pada tingkat kematangan yang tepat. Mutu salak madu 
ditentukan oleh sifat sifat fisiko-kimianya dan sifat fisiko-kimia ini menjadi 
parameter penting untuk memprediksi tingkat kematangannyaseperti total padatan 
terlarut (TPT), total asam dan kekerasan daging buahnya. Saat ini penentuan tingkat 
kematangan buah salak madu masih dilakukan menggunakan metode destruktif dan 
prediksi secara kasar sehingga hasilnya kurang akurat. Penelitian ini bertujuan 
untuk memprediksi nilai-nilai sifat fisiko-kimia buah salak madu yaitu TPT, total 
asam dan kekerasan daging buah menggunakan NIRS. Sampel yang digunakan 
sebanyak 96 buah salak madu dengan tiga umur petik berbeda yaitu 90, 97 dan 114 
hari setelah pembentukan buah. Reflektan salak madu diukur menggunakan 
NIRFlex N-500 fiber optic solid, sementara TPT, total asam dan kekerasan daging 
buah di ukur secara destruktif menggunakan refraktometer, acidity meter dan 
rheometer. Model hubungan data reflektan dan data yang di ambil secara destruktif 
kemudian diolah menggunakan metode Partial Least Square (PLS) dengan pre-
treatment data Normalisasi, Multiplicative Scatter Correction (MSC), Standard 
Normal Variate (SNV), Detrending 1 (DT-1) dan Detrending 2 (DT-2). Pendugaan 
sifat fisiko-kimia untuk nilai TPT terbaik diperoleh dengan menggunakan pre-
treatment SNV dan faktor kalibrasi 10 (r=0.85, SEC=0.77°Brix, SEP=0.86°Brix, 
RPD= 1.82 dan konsistensi= 89.6%), pendugaan nilai total asam terbaik diperoleh 
dengan menggunakan pengolahan PLS dengan pre-treatment DT-1 dan faktor 
kalibrasi 9 (r=0.86, SEC=0.02%, SEP=0.03%, RPD=1.83 dan konsistensi=94.26) 
sedangkan pendugaan nilai kekerasan daging terbaik diperoleh menggunakan PLS 
dengan DT-2 dan faktor kalibrasi 10 (r=0.78, SEC=0.29N, SEP=0.29N, RPD=1.62 
dan konsistensi=99.8). Hasil pendugaan nilai-nilai TPT, total asam dan kekerasan 
daging menghasilkan data yang baik dengan prediksi kasar dengan nilai  RPD ≥ 
1.50. 

Kata Kunci : Kekerasan,  NIRS, PLS, Salak Madu, TPT, Total Asam. 



ABSTRACT 

DAFFA ARY DANANJAYA. Determination of Physio-Chemical Properties of 
Salak Madu using Near Infrared Spectroscopy (NIRS). Supervised by USMAN 
AHMAD

Salak madu has the potential to be cultivated because of its sweet taste and 
thick flesh, so its economic value is quite high compared to other salak, if it is 
harvested at the right level of maturity. The quality of salak madu is determined by 
its physico-chemical properties and these physico-chemical properties are 
important parameters for predicting its maturity level such as total dissolved solids 
(TDS), total acid and hardness of the fruit flesh. Currently, the determination of the 
maturity level of salak madu fruit is still carried out using destructive methods and 
rough predictions so that the results are less accurate. This study aims to predict the 
values of the physico-chemical properties of salak madu, namely TDS, total acid 
and fruit flesh hardness using NIRS. The samples used were 96 salak madu fruits 
with three different harvesting ages, namely 90, 97 and 114 days after fruit 
formation. The reflectance of salak madu was measured using a solid NIRFlex N-
500 fiber optic, while TDS, total acid and hardness of the fruit flesh were 
destructively measured using a refractometer, acidity meter and rheometer. The 
reflectance data relationship model and data taken destructively are then processed 
using the Partial Least Square (PLS) method with pre-treatment Normalization data, 
Multiplicative Scatter Correction (MSC), Standard Normal Variate (SNV), 
Detrending 1 (DT-1) and Detrending 2 (DT-2). The best estimation of physico-
chemical properties on value for TDS was obtained using SNV pre-treatment and 
calibration factor of 10 (r=0.85, SEC=0.77°Brix, SEP=0.86°Brix, RPD= 1.82 and 
consistency= 89.6%), the best estimation for total acid value was obtained using 
PLS processing with pre-treatment DT-1 and calibration factor of 9 (r=0.86, 
SEC=0.02%, SEP=0.03%, RPD=1.83 and consistency=94.26) while the best 
estimation of meat hardness value was obtained using PLS with DT-2 and 
calibration factor of 10 (r=0.78, SEC=0.29N, SEP=0.29N, RPD=1.62 and 
consistency=99.8). The results of estimating TDS values, total acid and meat 
hardness produce good data with rough predictions with values of RPD ≥ 1.50. 

Keywords: acidity, meat hardness, NIRS, PLS, snake fruit, TSS. 
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