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INTRODUCTION

• Jackfruit (Artocarpus heterophyllus) is a popular

and valuable fruit in Malaysia.

• In 2017, 5,097 ha of land was planted with

jackfruit with the production of 28,042 Mt of fruit.

• The shape of the fruit is round-cylindrical with

30 - 100 cm in length and 25 - 50 cm in

diameter while the weight can go up to 50 kg.

• Jackfruit composed of several berries of yellow

pulp and brown seeds encased in a hard shell

and are rich in carbohydrates, complex B

vitamins and minerals.

• Jackfruit is one of the six high-value non-

seasonal tropical fruits besides papaya,

pineapple, rockmelon, starfruits and banana.

• Jackfruits (J33 variety) are exported mostly to

Singapore, China, Macau, Hong Kong, Middle

East and Europe.



HEALTH BENEFITS



• Maturity of the crop is an important factor to decide when to

harvest.

• Soluble solids content (SSC) is one of the indicators of maturity.

• Measurement of the optimum maturity is important in order to have

premium grade especially for export purposes.

• Determination of SSC is also important for production of jackfruit

ice-cream and snack.

• The chemical changes of jackfruit during ripening provides

important information which can be used for improving the quality

of the crop and its processing characteristics in jackfruit

processing industry.

• Therefore, there is a need to have a technology which can

determine the stage of maturity of the crop based on SSC

measurement non-destructively.

• Spectroscopy was employed to predict SSC either from skin

surface for other crops such as apples, kiwifruit, guava etc.

• However, there is no study reported the use of spectroscopy to

predict SSC from skin of jackfruit.

PROBLEM STATEMENTS



Thus, this study was conducted to investigate the potential

application of visible shortwave near infrared (Vis/SWNIR)

spectrometer to predict SSC from jackfruit skin samples. The

specific objectives were:

1. To determine the prediction accuracy for SSC prediction

from the skin surface of the jackfruit.

OBJECTIVES



MATERIALS AND METHODS

• A 29 jackfruit samples were used in this study.

• Each jackfruit was divided into 6 regions horizontally and five

region vertically, representing 30 areas scanning which are the top,

upper middle, middle, lower middle and bottom portion (Figure 1).

• A total 870 skin portions were extracted from those 29 jackfruit

samples.

Figure 1. Scanning area 



• The reflectance spectra of skin portions was collected using

Vis/SWNIR spectrometer (Ocean Optics HR4000), high resolution

miniature fiber optic spectrometer with the charge-coupled device

(CCD) detector.

• The probe was located inside a light-proof measuring black box

while the measurement was conducted in a dark room.

• The jackfruit samples were scanned by portion with 1.5 cm

scanning distance from the skin surface.

• The spectral data of each skin portion was recorded three times

and averaged into one spectral data.

• Then it’s will be correlated with SSC (ºBrix) of skin later used in

calibration and prediction model developments using PLS

methods.

MATERIALS AND METHODS



• Both PCA and PLS modelling were run using the Unscrambler X 

10.3. In the end, the performance of the PLS models was evaluated 

by the root mean square error of calibration (RMSEC) and the 

coefficient of determination for calibration (R2) for the calibration 

model. 

• For the prediction model, the root mean square error of prediction 

(RMSEP) and the coefficient of determination for prediction (R2) 

were used. 

MATERIALS AND METHODS



• Chemical analysis - The juice of skin portions was blended using

a home blender.

• Then the skin juice of each portion was squeezed and dripped onto

refractometer.

• The SSC (°Brix) of skin juice was extracted from skin and

measured using a handheld digital refractometer (Pal-1, Atago Co.,

Tokyo, Japan), and the data was recorded.

MATERIALS AND METHODS



• A total 870 jackfruit skin portions were divided into five 

portions which from top to bottom.

• Each portion has 174 skin samples and the SSC of each skin 

portion was measured and recorded.

Portion N Min Max Mean SD

Top 174 4.20 13.43 6.86 1.76

Upper 
middle

174 3.57 14.53 7.02 2.00

Middle 174 4.33 17.10 6.99 2.18

Lower 
middle

174 3.93 16.47 6.91 2.30

Bottom 174 3.93 14.6 7.0 2.08

Table 1.  Summary statistics SSC for skin jackfruit portion

RESULT AND DISCUSSION



Spectral pattern for jackfruit skin

Spectral pattern for each portion of the jackfruit skin 
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CALIBRATION AND PREDICTION MODELS

• The effective wavelength (500-950 nm) was used in this 
study was correlated with SSC skin data.

• The pre-treatment applied for the raw data in order to 
smooth the sparky wavelength and 5% outliers were 
removed as well.

• The spectral data of skin samples were treated using 
Savitzky-Golay + standard normal variate (SNV) method. 

• Based on the calibration model using PLS method, it was 
found that the coefficient of determination (R²) and root 
mean square of calibration (RMSEC) for the skin samples 
was 0.77 and 0.90, respectively. 

• For the prediction model, R² and root means square error 
of prediction (RMSEP) for the skin samples were 0.69 and 
0.97, respectively.



Skin
The result of a) Calibration and b) Prediction for skin samples
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n = 208
R² = 0.69

RMSEP = 0.97
LVs = 10
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CONCLUSION

• The Vis/SWNIR spectrometer has the potential to non-

destructive predict SSC from skin surface of jackfruit. From

the result the calibration and prediction model, the value of R²

were 0.77 and 0.69 which is good in prediction accuracy.

• Therefore, this portable spectroscopic technique could

potentially be used as a rapid non-destructive maturity

screening system to predict jackfruit maturity based on skin

scanning.
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