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ABSTRACT

Durian is one of the most popular and famous seasonal fruits in Southeast
Asia. However, the fruit has more problem on maturity detection than any other fruits.
A major problem in exporting Thai durian is that a large percentage are immature.
Reliable maturity indices have not been fully developed and clarified. In this study,
subjective maturity indices for durian fruit was developed and classified into 5 levels
by wusing chronological age, external characteristics and sensory criteria.
The developed sensory evaluation technique used by trained panelists showed that the
attributes used could evaluate and classify unripe fruit at a statistically significant
level. Evaluation by panelists was consistent all over three harvesting years and three
orchards. Maturity levels determined using sensory evaluation by panelists correlated
more closely with the levels determined by external characteristics than by
chronological age. Maturity levels ranking by the panelists showed R*=0.8 correlation
with the ranking of harvesters using external characteristics, while with chronological

age showed R*varied from 0.2-0.7.
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Objective detection of maturity index was developed through assessment and
measurement of changing patterns of physicochemistry at different stages of maturity
evaluated by panelists. The result showed that dry matter content could separate the
critical stage of immature fruit of 60% commercial maturity from the minimum
acceptable mature stage of 70% commercial maturity. But dry matter values showed
inconsistency with growing location and harvesting year. Number of various
mathematical models were developed to correlate between maturity and chemical
constituents. The results show that the best models including fat, starch, water,
fructose, glucose and sucrose are consistent with growing location and harvesting year
with R? between 0.8-0.9.

Effects of different fruit loads and fruit positions on partitioning patterns of
BC-assimilates from source to sink were studied and related to fruit maturation.
The rate of partitioning of *C-assimilates in the one-fruit load and first-position fruit
decreased prior to the fruit from two- and three-fruit load and second- and third-
position fruit, respectively. Percentage of dry matter accumulation in aril and seeds for
two and three fruits were higher than the one fruit. The above results suggested that
durian fruit from branches bearing different fruit loads may not mature at the same

time, although they are the same chronological age.

Application of Near Infrared Spectroscopy (NIRS) technique for
determination of dry matter (DM) and maturity evaluated by harvesters (MH) was
studied. The results showed that the best calibration could be obtained by PLS
calibration equation for DM and MH using three and six factors calculated from the
NIR spectra in the short wavelength region of 700 to 950 and 800-1000 nm,
respectively. The correlation coefficient (R) between the actual and predicted DM
contents and MH of calibration set were 0.87 and 0.88, the standard error of
prediction (SEP) was 2.45 and 0.71 and Bias was 0.08 and -0.03, respectively.
NIRS could be used as a rapid technique for determining durian aril quality

nondestructively.



Vil

d‘ A 2 a d 1 v A J ~ di’
FOLIOIINENUNUD NITWAUIABUAITUUNVDINAVTIUUUNUTTUNN

A35IN87 LaZANMENIN

Y A v J W a
HIvE Y weNag NagIuNAg
YSayan IMNMaasgERIUNG (31IM87)
d' = a a Jd a AAa v
AULNTINMSNYSABINNUNUE 5. AT. IUA  ATATITE U5eHUNTIUNS
f.93.815% AU AITUMS
6. A7, D3N ATNIY NIIUNIT
A5. TIKY dUATAI NFTUMS
a o <
A3 IETUGY AN AFTUMS
U |l
UNAAEID
~ I Y o RPN A = ~ [ = 9 [
niEowiluwa ldsedingmanieunazivoidesvouedons Tusondesld UAND

= I A n Y 1 Y a A o A = 1
naswilunaiinsraeuanuun lannniwa ldyiadu  damwaninulunSoudesnves
A =\ 1 1A ld‘ 1 d‘ A o M Yo
TneAemsnaziluvesnanizousou uAIEMIATINARUANNLN N IFeDad li lasums
9 9
WannegeauyIsitazdanu  mianmaseimeiaumasianuunvenissuluuInIde
@ ' @ 13 @ [ @
uazdamiaszauanuumily s szau Taeldorgwandasmeniiy MIasadoUanyUzNoUDN
k4
uazmsldlszemdudannmssunaaeuilonFouay  matamsasndounuun lngly
¥ o { o 3 < J { @ [
Uszamdudanianniuudasliimuindnlasumsdadunmsldlseamdudaanso 14
s o 4 v % 1 1 @ v o w aa v
NURNNMUATUATIITRULAZLLTZAUANNLN lauana1enu TaelifodWyniedtaeds
[ 9 9
AINAADAI 3 NYNIANAAYOING 3 UraIWan  MIuLNszAUANUID Taems Idlssamduda
AUUEAUMIATAOUANAZNUBNNINAIINST IFOIgNANAIADNIIY  SEALAULATN
a v o o o Jduo [ 1 {
UsziiiuTasmsldlszemdudaduiusiumsasadeudnsuzniouenlagliar R* 01 0.8

[ 4

Yazhduiusnuegrarasaenuiu Taslia R luwsae 0.2-0.7



viil

o o =2

o 1 a A J
ﬂTﬁW'W’]G]fﬁﬂ'ﬂilLlﬂLL‘U‘U'J@lQ'Jﬁflﬂ’lﬂﬂ’]iﬁﬂ‘ﬂWzﬂLL‘U‘UﬂWilﬂaﬂu!iﬂﬁﬁ@ﬂﬂﬂﬁ%ﬂ@ﬂ‘ﬂ’l\‘]
= L!'d Y T t:‘ 1 [y ﬁ}td' Yo = 9 [ 1
Lﬂﬂﬂlﬂﬂﬂﬁﬂuﬁgﬂﬂﬂj'ﬁ\lLLfWI'N“"]‘VILL‘U\‘]?%@Uiﬂﬂﬁjﬂulﬂillﬂ1§NﬂNUﬂ1§1%ﬂ§$ﬁ1ﬂﬁNNﬁ NWUN
a oy @ 9 o Y = ' o 1 a a T = 1
ﬂﬁNTNUTWHﬂLLWQﬁTNTSﬂHTJJ”IGL“FL‘]_]1!ﬂGﬁullﬂﬂigﬂ‘]Jﬂ'J"IlJLLﬂGlui]‘ﬂ'Jﬂf]@ NANIABITUINAA
1 A Y Y Aa 1o A @ Y @ ' < ' a
DOUNITTAU 60% ﬂ‘]JNaVIiJﬂ'JnJLLﬂ@’I’]fIﬂT]ﬂ@llﬁllllﬂvligﬂll 70% asm“l'iﬂmmmsumﬂimm
3’ o Y o (=} A T A A A a [ q’j = Y o o
umummwﬂuummm‘ﬂ1ustwaaﬂNammzqg}mamwaﬁ muum”lmnu‘uumammd
a 4 o 4 [ v 1 1w o
AUAFTAT YLDV Lﬁ'ﬂ‘WTﬂ'J13Jﬁllwu‘ﬁﬁ$W313ﬂ313~lllﬂﬂl|@\‘lﬂﬂﬁ3ﬂﬂﬂ%?\i!ﬂﬁll']sl%
v A 1 av Y ' o A 9 @ a Y
NIABUAIULN %1ﬂWﬂﬂ153ﬂﬂ!Lﬁﬂ\11ﬁ!‘W‘L!'JW!L‘LIT.I%']EIE]\TV]IIﬁ%ﬂ@TJ@ﬁﬂﬁjLLﬂiﬂﬁﬁgqﬂuﬂ
Yy v ' '
lugiu udle i vdhanavyalaa nglad vazglasa a1 R’ AldiiaIndiResiulunaazuvai

HaaLazganIaNHan lasliA1321313 0.8-0.9

MISANYINANTLNUVBITIUIUNALAZA MU IVDINAADTUUDLNITATIAIS Lo U-13

1 a ' J 4 ) v o Jdo 1 " v
inﬂuﬂﬁﬂNa@]@"lﬁTill‘]JquWaQi%}@11’115Lﬁﬂu”liﬂﬁﬂWU‘ﬁﬂ‘Uﬂ'ﬂiJLLﬂﬂlﬂﬂNﬁ WUIIBHNTINT
=1 4 ~ A Aa = ~ 1 o 1 A 1 ~
ATNIAITUDU-13 YDINANUIININNUNALAYD LLagﬂaTlf’JQGlu@ﬂLLﬁufiLﬁﬂall't’)\‘lﬂﬂ AAANINDUNAN

A Aao ~ 1o A A o w s 3 4
MNNNINUTIUIUKNG 2 182 3 Wa LasHaNDERUVUIN 2 tag 3 Y8INe Mua1aY 1Wesigua
v

u

'
o v A A o

§ < A ' ' {
ﬂ15ﬁzﬁuumumﬁwauﬁmmzmamlmwainﬂﬂmmm:]uwa 2 1ag 3 W ﬁﬂ'qu‘]ﬂ'J'IWﬁﬁ
Y 9

Q' d’d = Aav AA ! ~ d‘ QI dldo 1 7
HIINOINNUFALAYTY  TNHANTTIVYUTLUSITRANTIUNNINNINNVITUIUNALUANANNUD D

[l v Y o Y1~ ]
]llILLﬂWTﬂllﬂLl HUMUBDIYNINUNATY

v

M3 1¥nAHA Near Infrared Spectroscopy (NIRS) asvaeTRuaazA LA

A a 9o (% @ ~ 1 4 . A Y Y
"]J’t‘]\‘lWﬁTlﬂigliJuI@FJEJJ‘]f'Iu'lﬂJﬂ'liﬁﬂLLﬁgﬂﬂnﬁﬂu WUIIAUNIT calibration NA hlﬂll'liﬂﬂﬂ'lﬁcl"]f
MATIA partial least squares (PLS) Tae14ilade 3 uaz 6 Hads Aduiaanuavuas NIR Tuig

4 ' T o a v o d
ﬂﬁui%‘ﬂﬂ]ﬁ 700-950 tag 800-1000 uﬂumm ﬂTﬁNﬂi%ﬁ%‘ﬁﬁﬂﬁNWH‘ﬁ (R) VOIYA
calibration A1 0.87 112 0.88 A1 standard error of prediction D 2.45 1Az 0.71 U Bias AD
o w o I a 4
0.08 tiag —0.03 AMUA1ALY NIRS ?nll15ﬂLl1%11%Lﬂulﬂﬂu@1ﬂ15@ﬁﬂ]%ﬁﬂﬁﬂQAﬂWWﬂl@QLﬁ@nﬁﬂu

uuusaasa 1a laeluiane



	Thesis TitleDeveloping Maturity Indices for Durian          (Durio zibethinus Murray cv. Monthong) Fruits Based on Physiology and Physicochemistry
	05 Abstract-Thai.pdf
	ÃÈ. ´Ã. ¨ÃÔ§á·éÈÔÃÔ¾Ò¹Ôª¡ÃÃÁ¡ÒÃ


