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    PS-100              
   Spectra Wiz    USB  )   .  2     (

     .  
  

760



  

مکانیکسیزدھمین مھندسی ملی کنگره
مکانیزاسیون و ایرانبیوسیستم

بیوسیستم  )١۴٠٠(مکانیک
  

 

  
 2:         

  
          -     

     .    SSC       
PAL1    1/0     )3     .    (    

                 .    
  TA                

)GB/T 12293-90  (]19[.  

  
 3:   PAL  

  
           Excel      

                  
       .          

   nm 430-1030          .    
                  

               
              .    

           .        
  )SG(         )MSC( )SNV(   

     )D1   D2(  .  
  

761



  

مکانیکسیزدھمین مھندسی ملی کنگره
مکانیزاسیون و ایرانبیوسیستم

بیوسیستم  )١۴٠٠(مکانیک
  

 
    

 )4(    Vis/NIR     )   SG( 
    )MSC( )SNV     (   )D1    

D2(   .       

 4:   Vis/NIR      
  

)  1  2         ( PLS  
     Vis/NIR   SSC   TA       .

    ) 1  2  (          
    .        SG      

      .     MSC   
SNV                   

   .            

762



  

مکانیکسیزدھمین مھندسی ملی کنگره
مکانیزاسیون و ایرانبیوسیستم

بیوسیستم  )١۴٠٠(مکانیک
  

 
          .      

                
               

         ]10  20[    .SSC    
               
 )94/0=rcv  95/0=rp  83/4  =SDR    .(TA        

              
)94/0=rcv 96/0=rp 1/6 =SDR(.  

  
1:   PLS       Vis/NIR   SSC  

    
    LVs  cr RMSEC  cvr  RMSECV  pr  RMSECP  SDR  

  1  93/0  84/0  93/0  85/0  96/0  71/0  7/4  
SG  1  93/0  84/0  93/0  85/0  96/0  71/0  7/4  
D1  5  96/0  7/0  94/0  81/0  95/0  69/0  83/4  
D2  8  96/0  7/0  93/0  85/0  91/0  87/0  84/3  

MSC  4  93/0  9/0  91/0  98/0  93/0  74/0  5/4  
SNV  4  93/0  87/0  91/0  96/0  94/0  72/0  6/4  

  
2:   PLS       Vis/NIR   TA 

    
    LVs  rc RMSEC  rcv  RMSECV  rp  RMSECP  SDR  

  2  94/0  018/0  92/0  019/0  94/0  016/0  6/4  
SG  2  94/0  018/0  93/0  019/0  94/0  016/0  6/4  
D1  3  94/0  017/0  93/0  019/0  92/0  019/0  9/3  
D2  12  96/0  014/0  94/0  018/0  96/0  012/0  1/6  

MSC  5  92/0  021/0  91/0  021/0  93/0  017/0  3/4  
SNV  4  93/0  019/0  91/0  021/0  93/0  017/0  3/4  

 
            LVs   )  5    (

)     .5         (5    SSC      12    TA   
                    

        .  

763



  

مکانیکسیزدھمین مھندسی ملی کنگره
مکانیزاسیون و ایرانبیوسیستم

بیوسیستم  )١۴٠٠(مکانیک
  

 

    
( )   ( )  

 5: RMSEP   LVS   ( )  SSC  ( )TA           
  

   
)      D1)    (D2       ( 

         .   SSC    TA        
                    

  )      LVs  (      
  .  

      
:  

1. Bellon-Maurel, V. 1992. Application de la spectroscopie proche infrarouge au contrôle en 
ligne de la qualité des fruits et legumes (Doctoral dissertation, Toulouse, INPT). 

2. Butz, P., Hofmann, C., & Tauscher, B. 2005. Recent developments in noninvasive 
techniques for fresh fruit and vegetable internal quality analysis. Journal of food 
science, 70(9): 131-141. 

3. García-Sánchez, F., Galvez-Sola, L., Martínez-Nicolás, J. J., Muelas-Domingo, R., & 
Nieves, M. 2017. Using near-infrared spectroscopy in agricultural systems. Developments 
in near-infrared spectroscopy, 1: 97-127. 

4. Goke, A., Serra, S., & Musacchi, S. (2018). Postharvest dry matter and soluble solids 
content prediction in d’Anjou and Bartlett pear using near-infrared 
spectroscopy. HortScience, 53(5), 669-680. 

5. Irudayaraj, J., & Gunasekaran, S. 2001. Optical methods: visible, NIR, and FTIR 
spectroscopy. Nondestructive food evaluation techniques to analyze properties and 
quality. New York: Marcel Dekker. p, 1-2. 

6. Kljusurić, J. G., Jurina, T., Valinger, D., Benkovi, M., & Tušek, A. J. 2020. NIR 
spectroscopy and management of bioactive components, antioxidant activity, and 
macronutrients in fruits. In Fruit Crops (pp. 95-109). Elsevier. 

7. Li, J., Zhang, H., Zhan, B., Wang, Z., & Jiang, Y. (2019). Determination of SSC in pears 
by establishing the multi-cultivar models based on visible-NIR spectroscopy. Infrared 
Physics & Technology, 102, 103066. 

8. Mditshwa, A., Magwaza, L. S., Tesfay, S. Z., & Mbili, N. 2017. Postharvest quality and 
composition of organically and conventionally produced fruits: A review. Scientia 
Horticulturae, 216: 148-159. 

764



  

مکانیکسیزدھمین مھندسی ملی کنگره
مکانیزاسیون و ایرانبیوسیستم

بیوسیستم  )١۴٠٠(مکانیک
  

 
9. Mehinagic, E., Royer, G., Symoneaux, R., Bertrand, D., & Jourjon, F. 2004. Prediction of 

the sensory quality of apples by physical measurements. Postharvest biology and 
technology, 34(3): 257-269. 

10. Nicolaï, B. M., Lötze, E., Peirs, A., Scheerlinck, N., & Theron, K. I. 2006. Non-destructive 
measurement of bitter pit in apple fruit using NIR hyperspectral imaging. Postharvest 
biology and technology, 40(1): 1-6. 

11. Norris, K.H. (1964) Agric. Engng, St. Joseph, Mich. 45, 370. 
12. Roy, S., Anantheswaran, R. C., Shenk, J. S., Westerhaus, M. O., & Beelman, R. B. 1993. 

Determination of moisture content of mushrooms by Vis—NIR spectroscopy. Journal of 
the Science of Food and Agriculture, 63(3): 355-360. 

13. Srivastava, S., & Sadistap, S. 2018. Data processing approaches and strategies for non-
destructive fruits quality inspection and authentication: a review. Journal of Food 
Measurement and Characterization, 12(4): 2758-2794. 

14. Sun, X., Liu, Y., Li, Y., Wu, M., & Zhu, D. (2016). Simultaneous measurement of brown 
core and soluble solids content in pear by on-line visible and near infrared 
spectroscopy. Postharvest Biology and Technology, 116, 80-87. 

15. Tamburini, E., Costa, S., Rugiero, I., Pedrini, P., & Marchetti, M. G. 2017. Quantification 
of lycopene, β-carotene, and total soluble solids in intact red-flesh watermelon (Citrullus 
lanatus) using on-line near-infrared spectroscopy. Sensors, 17(4): 746-756. 

16. Wang, Z., Jiang, Y., Wang, W., Hang, B., & Tong, W. 2014. Effects of out-store 
temperature after low-temperature storage on quality and physiological index of'Suli'pear 
fruits. Journal of Fruit Science, 31(6): 1147-1153. 

17. Xia, Y., Fan, S., Tian, X., Huang, W., & Li, J. (2020). Multi-factor fusion models for 
soluble solid content detection in pear (Pyrus bretschneideri ‘Ya’) using Vis/NIR online 
half-transmittance technique. Infrared Physics & Technology, 110, 103443. 

18. Xie, L., Wang, A., Xu, H., Fu, X., & Ying, Y. 2016. Applications of near-infrared systems 
for quality evaluation of fruits: a review. Transactions of the ASABE, 59(2): 399-419. 

19. Xie, L., Ye, X., Liu, D., & Ying, Y. 2011. Prediction of titratable acidity, malic acid, and 
citric acid in bayberry fruit by near-infrared spectroscopy. Food Research 
International, 44(7): 2198-2204.

20. Xu, Y., Zhong, P., Jiang, A., Shen, X., Li, X., Xu, Z., ... & Lei, H. 2020. Raman 
spectroscopy coupled with chemometrics for food authentication: A review. TrAC Trends 
in Analytical Chemistry, 116017. 

21. Yi, X., Zhao, B., Tang, Y., & Xu, Z. 2020. Transcriptome analysis reveals the regulation 
of metabolic processes during the post-harvest cold storage of pear. Genomics, 112(6): 
3933-3942. 

22. Yuan, L. M., Mao, F., Chen, X., Li, L., & Huang, G. (2020). Non-invasive measurements 
of ‘Yunhe’pears by vis-NIRS technology coupled with deviation fusion modeling 
approach. Postharvest Biology and Technology, 160, 111067. 

 

  
  

765



Engineering and Agricultural  National Congress on Biosystems th13
Mechanization 

Tehran, 15-17 September 2021  
 

Detection and prediction of soluble solids content (SSC) and titratable 
acid (TA) of pear fruit using spectroscopy 

 
and  1andEbrahim Taghinezhad, 1Rasooli Sharabiani Vali, *1Sharafeh -saadatiNarges 

1Abdolmajid Moinfar 
 

1. Biosystems Engineering Department, University of Mohaghegh Ardabili, Ardabil, Iran 
 

Abstract 

In recent years, infrared spectroscopy has gained wide acceptance in various fields due to its advantages over 
laboratory analytical methods. Its most prominent ability is to record spectra for solid and liquid samples 
without any pre-treatment and destructive effects. The aim of this study was to determine the quality 
properties of pear fruit during storage using infrared spectroscopy. The fruits were stored in three 
environments with different temperatures of 0, 5 and 10 ° C. Vis / NIR spectra were then measured for each 
sample from 4 fruit points.  In the next step, the quality characteristics of pear fruit (SSC and TA) were 
determined based on chemical-laboratory methods and using reference tools and instructions. Since the 
acquired spectra have noise, the effects of disturbing factors are minimized by various pre-processing to 
provide clearer data for modeling the quality characteristics of pears. Finally, using the data obtained from 
spectroscopy and reference experiments based on the least squares regression (PLS) method was modeled. 
The results showed that the combination of infrared spectroscopy with chemometrics methods has a high 
ability to predict the quality properties of pear fruit. SSC prediction accuracy was obtained based on the pre-
processed spectrum with the first derivative and with accuracy of R2 = 0.95 and SDR = 4.8. The prediction 
accuracy of TA was obtained based on the pre-processed spectrum with the second derivative and with an 
accuracy of R2 = 0.96 and SDR = 6.1. 
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