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Situation of On-line Sorting System for Fresh Fruits in Thailand
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ABSTRACT

Thailand is famous to the worldwide that produces variety fruits. Thai fruits are
generally satisfied and entirely accepted from consumers in taste. Foreigners have paid a
visit as tourist or have done business, always say that Thai fruits are one of the most
impressive points in Thailand. In the market strategy, this is a good chance for taking
benefits in commerce. A good image of fresh Thai fruits means good potential products in
business. If Thai fruits are fully supported, promoted, and deveioped the process of
production packaging and distribution as well as concentration to solve problems, Thai
fruits will be premium products of Thailand to the world’s market. Good fame and
income from export will immensely return to Thailand. But the main obstructed problem is
the quality of fruits. Outside appearances and the internal quality of each fruit, must be
- good as consumers’ requirements. Therefore there is a question: Is it possible to assure
the quality of each fruit in a big lot?. The answer is ‘yes’. That is ‘on-line sorting system
for fresh fruits’ or ‘continuous sorting system on conveyer for fresh fruits’. That is
nondestructive evaluation system for the quality of each intact fresh fruit. Technologies
have been applied to use for measurement and prediction of fruit qualities. Many research
reports showed that image analysis techniques were used for evaluation of visible
appearance while near infrared spectroscopy (NIRS) is a suitable technique for prediction
of internal quality. NIRS is acceptable, accurate and reliable in use for fresh fruits. It is

able to predict various internal qualities by only one time of measurement. It continuously
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inspects each fruit with high speed.
Benefits of this system are convenient
and easy to operate by producers or
distributors. It makes consumers satisfy in
all fruits they buy. Therefore, government
should support this system for use in
order to create a potential for export
promotion. It will be able to increase
export volume of fresh fruits. That will
permanently advantage to farmers and

economics of Thailand in the future.
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Table 1. Applications of NIR spectroscopy in international publications for fruits.

Fruits Applications Statistical results Reference

Apple Firmness SEP = 6.14 N Peng and Lu (2008)

Apple Soluble solids content RMSEP = 0.5 Bx Liu et al. (2006)

Avocado Dry matter RMSEP = 1.8 % Clark et al. (2003)

Bayberry Titratable acid RMSEP = 2.89 g/l Xie et al. (2011)

Grape Soluble solids content SEP = 1.11 Bx Herrera et al. (2003)

Guava Soluble solids content SEP = 0.80 Bx Hsieh and Lee (2005)

Jujube Soluble solids content RMSEP = 2.0-3.2 Bx Wang et al. (2011)

Mango Soluble solids content RMSEP = 0.4 Bx Saranwong et al. (2003)

Mangosteen  Soluble solids content SEP = 0.7 Bx Teerachaichayut et al.
(2011)

Orange Vitamin C RMSEP = 3.9 mg/100g Jun-fang et al. (2007)

Pear Brown heart disorder  Accuracy = 91.2 % Fu et al. (2007)

Plum Soluble solids content RMSEP = 0.45-0.61 Bx Louw and Theron (2010)

Prune Soluble solids content SEP = 1.02 Bx Slaughter et al. (2003)

Strawberry Soluble solids content SEP = 0.18 Bx ElMasry et al. (2007)

Watermelon  Soluble solids content RMSEP = 0.90 Bx Tian et al. (2009)

N = the Value of force in newton

Bx = degree Brix, approximate dissolved solid content in an aqueous solution in

percentage by weight

SEP = the standard error of prediction

RMSEP' = the root mean square error of prediction
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Table 2. Applications of NIR spectroscopy in national publications for fruits of Thailand

Fruits Applications Statistical results Reference
Avocado Dry maiter and Fat SEP = 1.15 %, bias = 0.16  Rittiron et al.
(in Chiang Mai) % and SEP = 2.35 %, bias (2011)
=-0.11 %
Dragon fruit Brix-acid ratio SEP = 0.35 Wanitchang et al.

Guava Phenolics and Soluble
solids content

Longan Soluble solids content

Mango Chilling injury disorder
and normal fruit

Mangosteen  Translucent fresh
disorder

Mangosteen  Translucent fresh
quantity

Mangosteen  Translucent fresh and
gamboge disorders

Mangosteen  Soluble solids content

Papaya Soluble solids content

(‘Khaek Dum’)

Papaya Soluble solids content

(‘Plukmailai’)

Papaya Vitamin C

(‘Plukmailai’)

RMSEP = 2.63 mg/100g

and RMSEP = 0.22 Bx
RMSEP = 0.706 Bx

bias = -0.10 mg/100ml

(2010)
Chananiramitphon
et al. (2011)

Janhiran et al.

(2011)
Signicant difference Theanjumpol et
al. (2008)
Accuracy = 84.8 % Noypitak et al.
(interactance mode) (2010)
SEP =547 % Nakawajana et al.
(2011)
Accuracy = 90 % and 81 % Thanapase et al.
(transmittance mode) (2010)
SEP = 0.71 Bx, Teerachaichayut
bias = -0.16 Bx et al. (2009)
SEP = 0.80 Bx, Rittiron et al.
bias = 0.06 Bx (2011)
SEP = 0.90 Bx, Srimat et al.
bias = 0.04 'Bx (2011)
SEP = 4.56 mg/100ml| Sangwanangkul

et al. (2011)

Bias = the mean difference between the true value and predicted value
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Figure 1. Near infrared spectrometer for

quality evaluation of mangosteen in

laboratory
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