v
dufnnomanaia nazsouinmmanszli

SIBAUMNIIY
s )/ Yy A T o
msmmmmmsﬂ1u°luwaauwmmmamu"lummﬂ
Taslygaauiamalvh
Non-destructive detection of spongy disorder in orange

using electrical properties

1. WEaUBgY 53Tuvya

2. LAAUAWT uiIauin

=

3. waana 59u

RCH
%D
330

. M4
A 122N

aun...... B -1

mnﬂzlﬂuum
15 a0, 200k

el

TasupuaiuayuamAdeonitunglalszinlw)szina 2553
AZQATINNIININHAS

aaiumaluladnszooumaudngumsmanszi

.
...................

.....
.................




Folnseans measniaoimsihulusedudoninuuuyhithareTneliqaauiama i
Non-destructive detection of spongy disorder in orange using electrical properties
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Abstract

Granulation disorder is a problem of internal quality in orange which can’t be sorted by visible
technique. Properties of tangerine ‘Keaw Dumnuan’ such as density, total soluble solids content (SSC)
and electrical properties were studied in this research. It was investigated that the density, SSC and the
electrical capacitance of normal orange and granulation orange were different. In order to determine a
suitable non-destructive method for detect granulation disorder in brange,.therefore an instrument was
develop for measurement using an electrical capacitance technique. We found that the electrical
capacitance of normal orange was lower than granulation orange’s. A set of 100 samples was used to
establish the threshold value for classification and a set of 45 samples was used for prediction. We
obtained the threshold value for classification at 3 minutes of measurement. If a sample had the electrical
capacitance equaled or more than 1.75 nF, it was a granulation sample. While a sample had the electrical
capacitance less than 1.75 nF, it was a normal sample. The results showed that the accuracy of
classification was 75.6%. Therefore, the electrical capacitance measurement technique is potential to use
to nondestructively detect granulati‘on disorder in orange and can be able to develop for sorting system in

the future.
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Abstract

Granulation disorder is a problem of internal quality in orange which can’t be sorted by visible
technique. Properties of tangerine ‘Keaw Dumnuan’ such as density, total soluble solids content(SSC)
and electrical properties were studied in this research. It was investigated that the density, SSC and the
electrical capacitance of normal orange and granulation orange were different. In order to determine a
suitable non-destructive method for detect granulation disorder in orange, therefore an instrument was
develop for measurement using an electrical capacitance technique. We found that fhe electrical
capacitance of normal orange was lower than granulatidri o}ange’s. A set 6f 100 samples was used to
-estéblish the threshold value for ‘cléséiﬁcation and a set of 45 samples was used for prediction. We

: thainéd the Athreshold value for classification at 3 minutes of measurement. If a sample ﬁad the electrical
capacitance equaled or more than 1.75 nF, it wasa, granulation sample. While a sample had the electrical
capacitance less than 1.75 noF, it was a normal sample. The results showed that the accuracy ‘of

classification was 75.6%." Therefore, the electrital capacitance measurement technique is potential to use
to nondestructively detect granulation disorder in orange and can be able to develop for sorting system in
the future.

Keyword: orange, granulation, non-destructive, electrical capacitance
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2.1.1.3.7 3l (vitamin) Iaiiufinuinaludui@omnuie Ia1iiud (ascorbic

acid)

115483



18

2.1.1°3.8 e51/52NOULIT 519 (mineral constituent) FutTeImMiic U 52NDLYDS
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m3197 2.1 warasgaiauiamsdunenwvesdy

Physical composition of orange

Components
Juice, 40-45%
Flevedo (outer) .8v 10%
Albedo (inner peel) ‘ » 15 - 30%
Rag and pulp ' | | 20 : 30%
Seeds . _ | 0-4%

ﬁm : Deshpande, 1982
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k fi® proportionality constant;
=(.225 for dimensions in inches and
k=0.00885 for dimensions in mm.
K @9 dielectric constant ¥99R UIUIEN UK Uplate
(K=1 M SVDINA)
H fo s:azﬁnswimw&uiaﬂz‘ﬁqﬁm

é’ d' Y a 1 [}
A 9 wuﬂﬁummmuﬂammuhm

aunsanfasulasdmimuy i laoms

- wlsszeziuszniauiudianinsa

- yils591 dielectric constant , permittivity YDIAINAN

' al ;3‘ d’d‘ o s/ [ -1 a
- Lﬂaau‘wuwwuwmmuﬂmuwumaﬂhm

‘Capacitance pickup for determining level of liquid hydrogen

M 2.2 mstaseauveamailagld capacitor

o t d k4
fesramsdszgnams ldau

A52IUMITURT (touch sensing)
o A . .
Famsindeulna (proximity sensing)
A
fan sy
ar 37
Jamugnueewn 13
Saseauvoural uaziams inavesveunal daniwi 2.2
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nd 106.52 - 17823  57.17-170.17 0.90 - 1.00
W 0-50%  93.72-20495  56.39-72.05 0.62-1.00

11 50-100% 73.55 - 168.66 56.78 - 71.86 0.54-0.97
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