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Abstract

The objective of this research was to study the physical characteristics of fresh and pickled Kaew mango by
measuring the size of the mango. The shear strength of the mango pulp was tested on longitudinal and transversal
of the fruit, and the firmness test of the pulp was done and compared between peeling and unpeeling fruit. These
data were used to design a pickled mango cutting and peeling machine. Based on the measured size of the mango
fruits, a blade spacing of 1.5 cm was determined for slicing the mango pulp into optimal size pieces. The action
force on the mango pulp could reveal the cutting force of the mango flesh and the peeling mechanism could be
designed to press the pickled mango flesh into a plane for the peeling blade. The picked mango cutting and
peeling machine was designed, built and tested in 2 functional forms. The first form involved cutting the mango
pieces at a blade rotation speed of 80 rpm, achieving an operational rate of 105.61 kg h™". The second form involved

simultaneous cutting and peeling of the pickled mango pieces, with a blade rotation speed of 80 rpm, a peeling
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angle of 2°, a lower belt conveyor speed of 0.06 m s for transporting the mango and an upper roller belt conveyor.

the peeling efficiency was 83.90%, and an operational rate was 48.70 kg h™.

Keywords: mango, pickled mango, cutting machine, peeling machine, physical properties.
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Figure 1 The position of mango size measurement.
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Figure 2 The position to divide the pulp of mango to

measure the size of the pulp.
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Figure 3 Cutting force measurement of mango using a

texture analyzer machine.
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Figure 4 Firmness measurement of mango using a

universal testing machine.
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Figure 5 Drawing of pickled mango cutting and peeling

machine.
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Figure 6 The part of mango cutting machine.
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Figure 7 The part of mango peeling machine.
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Table 1 Physical characteristics analysis of fresh Mango

and pickled mango.

Type of mango

o Pickled
Fruit size Fresh mango
mango
(Average+SD)
(Average+SD)
Maximum width of
- 51.69+8.78 52.94+3.26
position A (mm)
Maximum width of
61.33+3.21 68.96+2.67
position B (mm)
Maximum width of
40.18+3.79 46.47+3.17
position C (mm)
Length of fruit
99.50+4.29 108.60+4.55
(mm)
Weight (¢) 181.24+22.30  251.52+25.58
Thickness of fruit
13.25+1.98 18.99+1.38
pulp part 1 (mm)
Thickness of fruit
12.13+1.54 17.75+2.97
pulp part 2 (mm)
Thickness of fruit
8.33+3.11 11.73+£2.18
pulp part 3 (mm)
Thickness of fruit
8.75+1.61 11.97+1.84
pulp part 4 (mm)
Seed length (mm) 87.98+5.02 84.67+8.42
Seed width (mm) 44.41+2.81 43.82+5.37
Seed thickness
26.21+2.92 21.61+£2.36

(mm)

nnfayadnumemanionmly Table 1 vosiamzang
anuaruzanInes WU eRind1efige (Maximum
width of position) veswasglusuviis B finnuniaade
g9an 68.96x2.67 mm U1lugn1sesniuuyenuninges
druiud ungarenesnarsveludawuid oussing lu
daudeyanimennvasna (Length of fruit) fid1adegean
108.60+4.55 mm gnuunldluniseaniuussysves
aewudnies wazszopinslunsinssduiuliungig
powarduUonT uNzaenosflvnzay luduteyaniiy
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Wuwesduile (Thickness of fruit pulp) wuinaud 1 1t

ANUVTUloWRAYaEn 18.99+1.38 mm uagdui 3 v

ﬂmwm?‘zjymf‘jal,a?{aﬁ’wqm 8.33+3.11 mm %a%gamm
mmﬁﬂﬂﬁmﬂsﬂumsaamwuswavmaﬁmm YAUTENING
mawmmmawma%aml,a mawmﬂmaﬂﬂaqmuuw%m
Fuuy maLmdwmmmmmmwmﬂuawuuumwLmﬂmq
ﬂ‘uifﬂﬂﬁuuLuamumwﬂaﬂlmmaa"LaJLaamsJ

32 wanismeseuLsudeuiauzaui lusnvaenaan
Uagaanea
Nan1SVAEDULSILE euLT euzaufInadn LA HARSY
LUURINEIIVINANZI I #2813 84 Texture analyzer
wmﬁmmuqnqmaammwaamﬁmmuﬁmmiwmamm
lagdlrA 0.02 wag 0.01 J MUAINU LebULANA1IN19@D &
wazAAuLT e sresNadniAtunnInaneil 32.29
wag 18.77 kN m™ sua1su (Table 2) Yonaninsegey
UzshemBIRUUMLANLETITeWaNzs A AL iites
iasmnnsizshannesiuildeuuiudedesas

Table 2 Slice force the pulp of fresh and pickled mango
along lengthwise of mango fruit by using texture

analyzer.

Lengthwise of the fruit

Texture Analyzer Fresh Pickled t-test
Mango Mango

Work to

maximum load 0.02+ 0.00  0.01+0.00 ns

()

Stiffness (N m™)  32.29+1.90 18.77+1.22  *

* Indicates significant differences between treatments at
p<0.05, ns = not significant.

HANNSNAADULI LR DUV UL LN INAAALATNAND
LUUALYINYBING 8RS BY Texture analyzer WU31AN
uiildvesuzaenadniia1uilviduiunanesd 0.02 J
wazArruLdaedsveszitwaaniainuudiinannia
HAAIT 77.09 uaz 18.35 kN m™ miud1du &3 Table 3
yenanfiuzaianeswuuaLYna da1anund sianas
iemnmsidenanmessuziiedainnnnszurunisngdn
LN

Table 3 Slice force of fresh and pickled mango along

crosswise of mango fruit by using texture analyzer.

Crosswise of the fruit

Texture
Fresh Pickled t-test
Analyzer
mango Mango
Work to
maximum load 0.02+0.00 0.02+0.00 ns
@)
Stiffness
5 77.09+485.29 18.35+1.74 *
(kN m™)

* Indicates significant differences between treatments at
p<0.05, ns = not significant.
NANITNAEDULTIADUYBINEU LA IFALUUAINYIING
WAZLUURNINYINING @Twm?m Texture Analyzer Lﬁa
frsadssudisunuina1udi ldvessdisnadauuy
ALEINE SAuT A uSULUUAILYIIIWET 0.02 J wA
ANANLLT LA AR UUMLYINHA TN ATLUY
AuEINaT 77.09 waz 32.29 kN m auddu e Table 4
Tnenuinuzaianuuunuvnsaionsshadunsintiu
dulovinliesldusddunisideudigeniuuuniuenina
Wwudenumsanunluuglawe (Lana et.al, 2007)

Table 4 Slice force comparison between lengthwise and

crosswise of fresh mango fruit by texture analyzer.

Texture Fresh mango
t-test
Analyzer Lengthwise  Crosswise
Work to
maximum load 0.02+0.00 0.02+0.00 ns

o)
Stiffness
(kN m™)

* Indicates significant differences between treatments at

32.29+32.29 77.09+85.29 *

p<0.05, ns = not significant.

NANTSNAFOULSILEOUVBINENIWAINDILUUE1INUKE
LAZWUUAINYITING RI8LAS B9 Texture Analyzer 1ile
Farsaussufisunuinanuiildvesusiiuuuniu e
nafldrnuiitesninfuluumuvIIwad 0.01 uay 0.02 J
AIUEINY WAZAIAINLT 1LRA B UDINTLIINDIMUUAINTIN
nafAnanuudeiivesniwuunuenasgdlifitedfy
V9aBAT 18.77 waz 18.35 kN m m1ug1su &3 Table 5
fosanniseesonavilnieuaviduleduas 3eldusdlunns
\deufitoninuzaiiean
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Table 5 Slice force comparison between lengthwise and
crosswise of pickled mango fruit by texture analyzer.
Pickled Mango

Texture Analyzer i , t-test
Lengthwise  Crosswise

Work to

maximum load 0.01£0.00  0.02+0.00 *

()

Stiffness (kN m™)  18.77+1.22 18.35+1.74  ns

* Indicates significant differences between treatments at
p<0.05, ns = not significant.
nTayanisnaasuaInanulunsideu uazAAIY
widlumadoudlouzaines Table 2-Table 5 gniilulélu
madenduidwamesfivnzaudmiuduluiialunism
FunzshemedlinanasnnueIty

3.3 wan mEeURMLTYe ezt lush s
KATAUAZEANDI
nansvadeuANILuove s fanlnefiansan
Wisuisusuulenidenuazliveniuden dasiades
Universal testing machine (UTM) nu31a1a LA uade
YpanzivanLuuUsnuaentesniiuuuliveniudenas 14l
HodAgy Inesian 0.18 uaz 0.43 MPa MUAIRY LaZAIAIM
wiwiledsvewzihsanuuuenidendesninuuyliven
WaenegnwilvedAglaedan 4.93 uag 9.94 N mm™
ANEITU AGIEAGITUNSANYITY (Costa, 2016) AN
anuutudlevomanstidaris 65 aneviug ivendonudy
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#1 Table 6 Foyatidlriiuindovonudonuriisanud a1
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Table 6 Fruit firmness test result of fresh mango by

universal testing machine.

Universal Testing Fresh fruit ftest
Machine Peeled  Not peeled
Stress (MPa) 0.18+0.11  0.43+0.09 *
Firmness (N mm™)  4.93+2.08  9.94+1.28 *
* Indicates significant differences between treatments at

p < 0.05.
NANSNARDUAMALLUL svB sz IneEIELAT 0
Universal Testing Machine 1§l 9@ 91501105 suiis uiuy
Jonwdenuazlivenuien wuiiA1audwed sves
wralnpawuuleandenunnninwuuliiveniden egali
HdvdAglaien 0.03 Lag 0.01 MPa ANa1AU LazA)
aunduiiolnasveziimesuuUanidenunniuuy
LaivanidenaegnsiitiodAglaedan 2.30 wag 1.26 N mm’*
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anudeann vilfanuuiuiedesniuuuleniuden
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Table 7 Fruit firmness test result of pickled mango by

universal testing machine.

Universal Testing Pickled fruit

t-test
Machine Peeled Not Peeled
Stress (MPa) 0.03+0.01  0.01+0.01 ns
Firmness
R 2.30+0.71 1.26+0.58 *
(N mm™)

* Indicates significant differences between treatments at
p<0.05, ns = not significant.
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Table 8 The performance of work rate of mango slicer.
Blade

Complete  Incomplete  Working rate
speed ) . ;4
pieces (%)  pieces (%) (kg h™)
(rpm)
80 94.06+1.68  4.91+1.69 105.61+10.62
ns ns ns
100 94.42+2.60  3.57+1.38 100.15+6.01
ns ns ns
120 94.10+1.82  4.95+1.78 98.08+10.67
ns ns ns

ns = not significant.

Figure 8 Picked Mango pieces cut by cutting machine.
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Table 9 Performance of cutting and peeling machine on

pickled mango.

Blade Linear speed of belt (m sh

angle  0.04 0.05 0.06
Average 2° 77.80 83.93 83.90
peeling +3.15% +8.36™ +4.70%
percent a4° 69.30 68.02 68.60
age (%) +331" 420"  +488"
Working 2° 47.04 42.80 48.70
rate +747"  +1089"  +1232%
average 4° 47.38 4r.47 53.37
(ke h™) +537" #1162 +585"
Difference capital letter superscripts in the same

column and lowercase superscripts in the same row
indicate that the values are significantly difference

(p<0.05) by Duncan's multiple range test.

LT

Figure 9 Pieces of peel and pulp of pickled mango using

a cutting and peeling machine.
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Table 10 Work rates comparison between pickled

mango cutting and peeling machine and manual labor.

Work rate for cutting and peeling

-1

pickled mango (kg ™)
Cutting machine 105.61
Cutting and peeling machine 48.70
Skilled workers in cutting 75.32
Skilled workers in peeling 77.58
General labor in cutting 44.79
General labor in peeling 13.91
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