Sadadinafinus AsmIIageLe N I NaasaNd@aangu Taeladgnis

ADIENULDILAS
damdeuy AT LAUNNAR
ANUVANFATNWN L UNR ANNATINENITNAINITALLED
ATUSNITNNITHALUANENUNUSG : A9, 5978 funsA? 1lg¥a11ngIUN"S
5. M5, AUAT  ATATITE n9IuANT
HA. A7, AR gYIRILRS n9INMNT
7. ANANG auiln n931N9
UNARER

' ! v - T ] 1

ansvhuTuTyuudnfinuluani@aowanuiugWiness  Gvanisdenaradans

2 o 2 1 v
Tnennandneuzneuantasns  dagusvasprasnisAneniifassfivanuiiulllaly

nsasagasanIsNiuL A e AR LAY

e ' .dl v ‘!‘( ¥ _ 2 dl ' ' 1
gunsalunisaesuasiassautssneunitedanaznaunasiyagnie lunaataes
1] i [ 1 ] 2 [ T4
uaagLRdnN (40X45X40 Ta1) PAuANIBINARIFAAEANITEALGY TanacnauLasTi Ll

' ! | !’U ’0’ o - d‘ Y i :

un unuezglideuvasa nsvanmanuasludadtiinna weaniuflauasila laun veen
Halogen 50 9mm 300 JAALAY 500 9MA WaaA Spotline 100 AR 1aam Superlux 100 AR

- " q v L2 1 A v
WAZVABA Filament 60 4MA  MABANIBALAIAZIALAIAINATUANTENE  UATIAAI NN

HE x v 8 L7 LI i EY H E4
uaaiaamzgrunsantagslvionavianunasga iy AR INENLEINdR iatian
' 1 o E 4 @ e ' v
Anudumnsganauidaedssay  n1edauasianaainlunesiln  nasuwTNasaila
v ¥ 1 v (B 1

w600 KA lasnangouanludmdadadlun  waaufinunisTaLasianril ey
AU A NdNRLsIT e unAa N UAINIIRANALLAY  AdNDNY

o oo L ¥ o« 5 ,,
Az iwesduninduuazBunaureadsnazanatinle



mﬂmﬂm'sﬁnmwuéqLi‘f@’l%ﬁ'm@a:ﬁ@uumLﬁ@Lﬁmmmq'mm‘lunéﬂﬁm o
@:gﬁLﬁﬂuﬂﬂaalﬁmmﬁéwmﬂm"mﬁ‘zmw'nLLﬁ:’l:: TnefiAnpaaTHLGe 60 47 LAY
43 ATAANT AINENAL  NRNEMReARTALAIIMINYAN WLAMAER Halogen 500 S#s
ﬁﬂl’]ﬂfa'mi.{l’mm\m’mm'ﬂ uaamA Halogen 300 PJ'EIF? waam Spotline 100 '5'915? UABA Superlux
100 AR viaaA Halogen 50 AMA WAZMABA Filament 60 Sam Tmaﬁ’ﬂmwméuuﬂﬂg 60 39
22 11 65 uay 1.3 AlAdNT MILAWL  N1aTALAIRLRIRINUNAIATAI ARSI AN
éﬂﬂﬁs@mnﬁuumﬁuL'Llfmi%uﬁmmﬂquﬁm"zLﬁ'ﬂ'ﬁ’ﬂﬁu‘énm%’wa Tneiien R = 0.801 uas
0.715 ANAAL ﬂ']i“l,‘;‘i»iﬂ’ﬂﬂ Halogen 500 Fam Tmﬂﬂ%’umm&mmﬁ 47 20 4.9 Uuay 6.2
Aladng wuci'}flmmﬁ’uﬁuéﬁwdwﬁﬁmﬁ*@ﬂnﬁuLLmﬁ’uLﬂﬂét%up{mmﬂ'm Tnedian R =
0725 0.707 0.663 UAY 0.640 MNSL HANNIsANEBVEnaTesAAenuaiiiauns
wdeneenuamivlidesuss  wudugessnsonsgriueennlasnnidlewfenifsuuay
deunznldenean  asuaAnunnd Iy WesfumnduuarFunnmeudfiazateia

L 24 0 1 - & - 1 ﬁ: 3
TaflaanadiaesdunmunN IR NINTY



Thesis Title Detection of Dry Juice Sac and Granulation of Tangerine

(Citrus reticulata Blanco) by Visible Light Transmittance

Techniques

Author Miss Wachiraporn Teainmongkol

M.S. Postharvest Technology

Examining Committee : Dr. Thongchai Yantarasri Chairman
Associate Prof. Dr. Jinda Sornsrivichai Member
Assistant Prof. Dr. Jamnong Uthaibutra Member
Associate Prof. Supasak Limpiti Member

Abstract

Dry Juice Sac is a major problem in citrus fruit c.v. Fremont, which is difficult to
evaluate externally. The objective of this work was to investigate the possibility of using optical
methods for nondestructive evaluation of citrus fruit quality.

A light source was put in a wooden box (40X45X40 cm) lining with different reflective
materials and light sources lamp. The reflective materials were aluminium foil, white paper and
natural wood. A Halogen lamp 50 W, 300 W, 500 W, Spotline 100 W, Superlux 100 W and
Filament 60 W were used as the light sources. The light source was placed underneath the
fruit and light detectors were attached to either the stem-end or stylar-end of the fruit. 600
Fremont citrus fruit were obtained from an orchard in Chiang Mai. The measurement of light
transmission through the fruits was done in a dark room and the light transmission was
converted to optical density (O.D.) value. After measurement, the fruit was dissected for
dryness evaluation by visual inspection to determine the correlation between percent dryness

and O.D., specific gravity, percent of juice extract and TSS, respectively.



The results indicated that aluminium foil was a better reflectance materials than white
paper and wood with obtained light intensity of 60, 47 and 43 kilolux, respectively. Determining
the suitable source of light, Halogen lamp of 500 W was found to produce better light intensity
than Halogen 300 W, Spotline 100 W, Superlux 100 W, Halogen 50 W and Filament 60 W. The
obtained illuminance were 60, 39, 22, 11, 6.5 and 1.3 kilolux, respectively. Measuring light at
the stylar-end of the fruit showed better correlation between Optical Density (0.D.) and %
dryness than stem-end with correlation H2 = 0.801 and 0.715, respectively. Using Halogen
lamp 500 W with adjusted illuminance of 47, 20, 4.9 and 6.2 kilolux showed to correlate O.D.
and %dryness with Fi2 values of 0.725, 0.707, 0.663 and 0.640, respectively. Results of the
study for the effect of peel color and peel removal indicated that better light transmission
occured with orange-color fruit and peeled fruit. Specific gravity, percent of juice extract and

TSS were found to decreased with increased %dryness.



