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Ripening Classification of Nam Dok-mai Mango with Color Measurement Techniques that Corresponds to
Mechanical and Physicochemical Properties.
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Abstracts

The objective of this work was to determine the maturity of Nam Dok-mai mango by non-destructive
techniques. The CIELAB standard of color measurement was used to predict mango ripeness. The color values
obtained were compared with the chemical and mechanical properties such as specific gravity, firmness, total
soluble solids, and total acidity was analyzed to determine the relationship between ripening of mango. The
results showed that the color of mango peel was possible to classify only 65.0%, which was not precision enough.
Therefore, the analysis of other variables affecting mango ripeness classification was necessary. It was found that
L* values of peel, b* of peel, a* of flesh, the color difference of peel, and the ratio of total soluble solids with total
acidity better classification of ripeness and precision up to 83.3%, with a pre-ripeness stage was 88.8%, ripeness
stage was 75.0% and over-ripeness stage was 90.0%.
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Figure 1 Color measurement with spectrophotometer
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Figure 2 Relation between color parameters and day after harvesting
WHann1saAszifnanIsauunngs  (Discriminant — analysis)  WLAIMNIRUUNNANIZRIZANUDINEHNIN

wnen Waesngudaudsuuuliniaehe nguAvesilasn (Color of peel lHun L_peel, a_peel, uay b_peel) X
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Table 1 Statistical analysis of physical properties

Variable group Total correctly classified group (%) STAGE Predicted Group Membership (%)
unripe ripe over ripe

unripe 65 5 30

Mechanical properties 54.6 ripe 21 19 60
over ripe 0 0 100

unripe 80 20 0

Chemical properties 69.6 ripe 25 44 31
over ripe 0 1.7 98.3

unripe 71.3 22.5 6.3

Color of peel 65 ripe 32 45 23
over ripe 1.7 8.3 90

unripe 92.5 7.5 0

Color of flesh 79.2 ripe 25 63 12
over ripe 0 1.7 88.3
unripe 60 26.3 13.8

Color of AE 50.08 ripe 52 29 19
over ripe 5 20 75

unripe 88.8 11.3 0

Classified Group 83.3 ripe 14 75 11
over ripe 0 10 90
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a_flesh waz b_flesh) ) mm'a‘a'%”ll,l,uﬂﬁ‘wtqnl,l,ﬁiﬁ 79.2% se9aaN I duan RN Al (Chemical properties 18un TSS,
TA uay TSSITA) nquenuilsresantimidianga (Mechanical properties ) lAun f peel uay f flesh uaznguAIA2IN



310 N179741N0 T 48 a17UR 3 (iAw) AugNLL-FU91AN 2560 1. IEAAnTNEmT

uAnAnsresdRuldan Color of AE #s Table 1 AINNIIAUUNITZRTANUIAIHNGHEN 7] 1;4@mwmmn1mmmm
LWﬂqw'am"Lummaﬂ‘meqLLﬂiﬂmﬂmﬂ@wuﬂumafwmmv ymmmﬁumuvmqmmniuim Havnnsdiaszinadng
38nN1T Stepwise ﬂm@@nmLLﬂimummmmmiumimLLum‘zmmizgnwumn’]ﬂmmLL‘]J? DAY sauriu L*_peel,
b*_peel, a*_flesh, AE*_peel uaz TS/ TA flanuanansalunisanuunszazmsgnurisaszaissiinen|lEanigats
83.3% lasaunsousnszazAuld 88.8% uansvezanldl 75% uazusnszazgnaasls 90% (Table 1) ustasinglsfiniu
mﬂf*’ﬁﬁqLLﬂﬁ“ﬁlﬁ’]mﬂmi'fmw"']mmwzmizgﬂﬁﬂslﬁqmLﬁwamﬁmﬁ'Lﬂuﬁq@ﬂ’]ﬂumimM@uﬁqmwwmmﬁﬂmi
AsIAdeLIAL I fianunsodinmeilifeesdlszneumnandl 1y Anamey ke 1Bunansafildinansnansna
wiATlA NIR (dusiu

a9l
fadenasnsnauunszazqnuesnziwtinenliieandu 3 svazhe svushu srazqn uazszazgniin nsld
o = A o vy o :// A s a A ] a A U {
Foutsredilaanainisnauunszaznisgnliiies 65%  AsiunsldnniantiRresdinesatnaneisengulangu
= a ° . 1o = qv . a g - a
wikilunisdszifiuszaznisgnenadnuunliuiugone annimasesaslden L aesdilaen, b* aeulaen, a*uesdiile
: : g ] @ Y 4y = P o o
Anassuesdilaen  uazAnaesiunuresuisnazanlfdoudaniBuinnsanlnmes liarunsaauunseaznisgnli
ATIUNANNLNLEN 83.3% IneuanAdNusuin1eg sz AUlA 88.8% svezqnld 75% uavszzqnian 90%

ANRUAN
409990 UAN AT IRANITHINGEAT ANINITIRANIINANAAT BIANTLATAIANINANITINGAT UATALE
wizaaNednenAaniuazmatulat snanandumaluladgmuns Natiuayunuddouazanun lunnsinidaaiail

LANAN9R19DY

frAdtuasdu@iAnsinems  aAnendewsily. 2016, wallansidende@eniiufienzias. [sruneeulatd]  undsdiun
http://research.rae.mju.ac.th/raebase/index.php/knowledge/2011/545-mango-sell. (18 AANAN 2559).

AOAC. 2000. Official Method 994.12 Amino Acids in Feed Performic Acid oxidation with Acid Hydrolysis-sodium Mitablulflte Method

Firat Action 1994 Final Action 1997. [ﬁ‘xi.l‘i.lﬂ’rluvl,@ﬁ]. meﬁlm : http://webpages.icav.up.pt/PTDC/CVT-
NUT/4294/2012/A0AC%202000.pdf. (18 BaAN 2559).

Omar, A.F. and M.Z. MatJafri. 2009. Optical Sensor in the Measurement of Fruits Quality: A Review on an Innovative Approach.
International Journal of Computer and Electrical Engineering 5: 1793-8163.

Costa, G., M. Noferini, G. Fiori and P. Torrigiani. 2009. Use of VIS/NIR spectroscopy to assess Fruit Ripening Stage and Improve
Management in Post-Harvest chain. Fresh product @2009 Global science book 1: 35-41.

Jha, S.N., S. Choppra and R.P. Kingsly. 2007. Modeling of color values for nondestructive evaluation of maturity of mango. Journal of
Food Engineering 78(1) : 22-26.

Syafinar, R. 2015. FT-IR and UV-VIS Spectroscopy Photochemical Analysis of Dragon Fruit. ARPN Journal of Engineering and
Applied Sciences 15: 6354-6358.



	เกียรติศักดิ์ ใจโตP0F P  เทวรัตน์ ตรีอำนรรคP1P  ธีรวัฒน์ ชื่นอัศดงคตP2P และ กระวี ตรีอำนรรคP2P
	Kaittisak JaitoP1P, Tawarat TipyavimolP1P, Teerawat ChuenatsadongkotP2P and Krawee TreeamnukP2P
	Abstracts
	บทคัดย่อ
	คำนำ
	อุปกรณ์และวิธีการ
	ผลการทดสอบ
	Figure 2  Relation between color parameters and day after harvesting
	Table 1  Statistical analysis of physical properties
	สรุป
	คำขอบคุณ
	เอกสารอ้างอิง

