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Abstract 
Ginger is an economic plant and has high export value. The problems during storage after harvest and 

transportation were fungal development on the rhizome. The aim of this research was to investigate the feasibility 
of using near infrared spectroscopy to detect the fungal contaminant on gingers for export. Fresh gingers 
collected from Phetchabun Province were arranged into eight treatments. Twenty ginger samples were used for 1 
treatment, totaling 160 samples. Ginger samples were cleaned and dried at 38±2 ºC for 0 (control), 1, 2, 3, 4, 5, 6 
and 7 hr. prior to scanning with FT-NIR Spectrometer in reflection mode at the wavelength between 1,000-2,500 
nm. The rhizomes were subsequently measured their moisture content by Gravimetric method. The prediction 
model was established by partial least square regression (PLSR) and validated by test set validation method. The 
NIR model established using second derivatives + standard normal variate (SNV) pretreated spectra showed the 
optimal prediction with the coefficient of correlation (R), standard error of prediction (SEP), standard error of 
estimation (SEE) and Bias of 0.65, 1.70%, 1.73%, and 0.05%, respectively. The feasibility of near infrared 
spectroscopy was also studied in order to determine fungal contamination in fresh ginger. Fungal contaminant 
was isolated by tissue transplanting method. After incubating for 5 days, the isolated cultures were scanned with 
FT-NIR Spectrometer at 1,000-2,500 nm. The absorption of CONH2, CH2, CH3, starch and water were detected. 
The aforementioned of chemical bonds were found to be the structural compound of the fungi. 
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Figure 1 Transportation of fresh ginger  Figure 2 Sizing the ginger  

Figure 3 Cleaning the ginger  Figure 4 Trimming the ginger  
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Figure 5 Sun drying of ginger Figure 6 Measuring the spectra by 
NIR Flex N-500 

Figure 7 The isolated cultures 
incubated for 5 days  
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 160    NIR 

 1198, 1458, 1791  1935 nm (Figure 8)  Osborn et. al. (1993) 
  1198  C-H stretching second overtone 

 CH3  1458  N-H stretching first overtone  CONH2  
1935  O-H stretching + O-H deformation  
  

 Partial Least Square Regression (PLSR) 
 (Calibration set)  (Prediction set)   82.67-

93.67%(wb) (Table 1)  (FAO, 1981) 
  second derivative + 

standard normal variate (SNV)  Rcal  0.67 , Rval  0.65, SEE  1.73%, SEP  1.70% 
 Bias  0.05%   Williams (2007)  R  0.51-0.70  

 
  1458 nm  CONH2 (Figure 9) 

  ( , 2560)  
Delwiche and Hareland (2004)  870-1200 nm  N-H 

   radical structure  
 starch, CH2  CH3  
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Figure 8 Mean of original NIR spectra of ginger  

Table 1 Statistical values, minimum (Min), maximum 
(Max) and standard deviation (SD) of moisture 
content (%wb) of ginger samples in calibration and 
prediction set. 

Group No. 
Moisture content (%wb) 
Min Max SD 

Calibration 
set 

112 82.67 93.67 1.81 

Prediction 
set 

45 82.72 93.33 1.97 
 

Figure 9 NIR spectra of fungal contaminant in ginger 
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