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TunsUenidenuzainanesdl 72.21 kg h™ fiesiudnmsgaydeannisUeniden 6.23% anudnvesudeniivenls 0.87
mm wazanunsvesdeniivenlsd 5.40 mm
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Abstract

The objective of this research was to design and construct a pickled mango peeling machine using fruit
rotating shaft for peeling in the mango process industrial. The peeling machine of pickled mango using fruit rotating
shaft consisted of 4 main parts that were a rotating fruit holding shaft set, a screw shaft of sliding knife arm, a blade
set and a power transmission set. The testing experiment of the pickled mango peeling machine using rotating
shaft, the rotating fruit holding shaft set at the speed of 70, 85, 100 and 115 rpm and the screw shaft of sliding
knife arm at the speed of 120, 150, 170 and 190 rpm were tested. It was found that the optimum condition was
at the speed of the rotating fruit holding shaft at 100 rpom and the speed of the screw shaft of sliding knife arm at
190 rpm obtained the percentage of pickled mango peeling 97.10%, the capacity rate for peeling the pickled
mango was 72.21 kg h™', the percentage of loss from peeling the pickled mango was 6.23%, the depth and width

of peeling the pickled mango were 0.87 mm and 5.40 mm respectively.

Keywords: Pickled mango, Peeling machine, Rotating shaft type
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Ynidn farnnens AunANe ANNLNTe INaNELIn 8T
LavsinsnagouaLLtuLioveNaztiiinesuuUADY
Vsnwdenuasuuundsleniden titemArmnuuduile
fa1A389 Universal testing machine (Sq'u 5567 Instron
engineering Co, High wycombe, England) Tas#anaLuu
Jangnidaiseu uiaidurigudnalanidida 1.6 mm
AMu5lUA51972 0.2 mm s (Sirisomboon et al., 2011)
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Figure 1 The pickled mango peeling machine using fruit
rotating shaft.

Figure 2 Knife set.
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duumsnadsuiimaimudunaduaisdiviunyuna
wrahneLAzdILTANATTEs UR AN Se AL IR e e
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iandunanzinnes uazwaundeideumluiindiseiud
Foenisldanu pndudeaindnardunanehnedlivu
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Figure 3 Pickled mango peeling by peeling machine us-
ing fruit rotating shaft before peel b) during peel ¢) after
peeled.
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Ao AnuSunanyudurauzaRIuE1a 70 85 100 Laz
115 rpm A anandendouyaludin 120 150 170
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25 nsUssdunainInYessz9nevaInIsUanUaen
n15UsEIUANAINYBIEIInBImaIN1TUBNEEN
fiansaunannivesidudnisueniufien (Percentage of
peeling) Faramaindnainvesiminddensidenld
(W,) siothinivdeniiventd (W) saafuiheinideni
Yanlainun (Wyp) fivaunis (1) uazesidudnisgayde
(Percentage of loss after peeling) MndasEuvesimn
Waeniivenlaluun (W) saifuthwdnigendivents (w,)
setninnauvihmesteuveniUden (Wy daunis (2)
gnsnsvinaulunisusniudenugiinemes (kg h™) Audn
(mm) warAunitsvenUdendiven (mm) #283507s
AATIZRULUU Completely Randomized Design (CRD) Wy
A4 Factorial WAENAAOUALAREAIENITNAGOULUY
Duncan’s multiple range test fiszduainuiau 95%
Tnglusinsy SPSS version 11.5

W, (9)

Percentage of peeling(%) = ——————x100 (1)
3P = W @+ W@
W, (@) +W, (g)
Percentage of loss after peeling (%) :% x100 (2)
t\8
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3.1 HANITNAGOUANYAISIINAIENINYDINALEINADY

INNITNAFDUANBULN NN NLNINVDINALZUIINDINUG
whalmefithminede whiu 255.40+34.72 ¢ AR89
1LAUWADY WNAU 92.86+7.05 mm ANUNINNVBINLAIIAD
WAY 70.20+3.12 mm AINRUIVDINEUIADY LMY
60.73+2.88 mm wazranIsnadeuALLuovesiag
WAIR83FI8LA38Y Universal Testing Machine Lilofiansasn
Wisuiisuluuveniudenuarlivenildean nuinAiaing
wiuiifevesuzahenssuuudeniudenunnniuuldlen
Waenegnfldedidglaeiai 2.30 waz 1.26 N mm™
AIUARU
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inFendeualudinds 4 sedu (Table 1) Sarmuansteiu
Aollefifudnisveniudenindeegedtedidey Tned
ANULSITOUINANURALE9ABS 100 rpm TRUBsiGudns

Ao

Usnidenuzasmeaiadeiiffian 95.19% wazmnuiiiseu
youwandundouyalufiad 120 rom Wiedidusinisden
Waenuzaiisnouadeiiafian 95.39%

ilofinnsandviswasanvesmnuiiiseumayaluiindy
AMILEITOUTRIWANY T URANznedlusaY SERUNUTY
fidndwaderu lnsfiarmuirsevseunaiindeddeuys
Tuflafiszdu 190 rpm wleldanusaudumainyuduna
uzshIneafiszAunIEIToUTB N LIUNANE IR B
100 way 115 pm WiesidudnisUenidengeetid
HJodAgy 97.10% wag 94.81% sua1avU

defansandviiwasininuiseuveanamuiuna
uzdnesiuausseumaatudaluidazszaunuing
Svdnasey WeRsanfimavsuiunauzimesiiszdu
AUFITOUMAIMYUTUNANZII9ABY 70 uay 85 rpm 14
susufumanglufinfiszfuauiisevsounannien
Bougsluiln 120 pm Trivesidudnsusnidonligeetis
fiudfey 94.43% way 97.85% a1y Feliuesidus
msdenildengainimisltiedesvonsaliilngldszuuiam
And MvhnsmeseuiunzaznefiuseeauausiLazuALgy
ftusiandliesidudnisonidon 83.43% way 77.50%
AUa1AU (Thongsroy, 2012)

Table 1 The performance of the average percentage of peeling area (%) at four different rotational speeds of

rotating fruit holding shaft and the screw shaft of sliding knife arm.

The screw shaft of sliding

The rotating fruit holding shaft set at the speed (rpm)

knife arm (rom) 70 85 100 115 Average
120 94.43+356°  97.85:0.95° 95664344  93.61+4.62"" 95.39+3.54°
150 92.96+4.64°  92.80+573"°  9264+282""  93.88+2.95™ 93.08+3.90"
170 93.01+1.75"  9557+2.80"°  95.35+292*"  96.73x2.71% 95.17+2.75°
190 83.60+6.13"  89.60£5.05™"  97.10£0.88" = 94.81+2.69"" 91.28+6.59"
Average 91.01%5.95° 93.96+4.91° 95.19+2.98"  94.76+3.31°

Note:

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 multtiple range test.

definsandamevhauedslunisUsniudenuzainmes
YDIMUIITO UMM UTUNANELRIADIH 4 S (Table
2) lifimnuusnssuessnsinislenildenegeiidedfgy
n9edid wagnuihnnaniseuvesnandsaieuysluiing
NaAILANANSRESITINTUBNIUFonuzIenedt Bl
tfuddny Inefienuiisevveananndsaudouyalufia 190
rpm é“m§’1ﬂ’15‘1/‘1’wwul,a§m7immﬁqm 72.98 kg h™" 31nn15
nageudninasimvesanuiITeUTeLNANNGL LA DUYR
Tufln wazaruiiseuveamamsLuNALEsADITUNU I
LifidvEnasinvesnusIseuTeuna T UNaNZInDS
wazasSIsEUTINaLNdsNdeuTaluila

31

dlofinnsandnnsianulenidenuzainaaieman
vuduranzinnevitumuwamyuluiia wuind
ANULFITOUVBUNAMYUTUNANZI9ABIAIE1 70 rpm
LLazﬂ’J’mL%%S@ULW@WMHNIUQ@’I 190 rpm UBNIINITVINNU
UJonwdenuzdienes 74.01 ke h'! wiulddn wleszdu
ANUEITEUINEIYALUT LAz IZAUAINLSITOUTBUNEN
mgu%’wammmmﬁﬂ damaiﬁé“mwmav‘hmu@a%u (Table
2) usliuaninasgedidodAymeans (P<0.05)
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Table 2 The average peeling time (s fruit™) at four different rotational speeds of rotating fruit holding shaft and the

screw shaft of sliding knife arm.

The screw shaft of sliding

The rotating fruit holding shaft set at the speed (rpm)

knife arm (rpm) 70 85 100 115 Average
120 44.97+333"  44.4322.47% 46.11£555"  48.63x+1.54" 46.04+3.66"
150 59.54+387"  56.79+6.55° 5267+4.137°  5853+11.22"°  56.89+7.04°
170 60.02+4.85"  62.39+5.12°° 63.38+5.66"  66.22+5.75"C 63.01+5.42°
190 74.0147.92°  7326+6.13C  72.21+1200°  72.43+4.63™ 72.98+7.52°
Average 59.64+11.60°  59.22+11.72° 58.60+12.30°  61.45+11.03°

Note:

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 Ducan's multtiple range test.

Lﬁ'aﬂmimwLU@%L%uﬁmigzyLf?mmﬂmiﬂamﬂﬁaﬂ
(Table 3) WuIIANISITOUNAITURANLAIIABS 70 rpm
THesidudnisgaudeainnisusniddeniadedidngnesnadl
Yod1fy 5.81% uagauiIsourenmalndsIdeuts
Tufiafl 190 rpm Tesifudnisgaudsainniseniden
wdeigaegnaditodfy 5.97% annismaaeudviswaion
¥3nIITeUvRINANNABADUYAlUTln LagAIT
soUTRINAIUTUNANZ N DT B NS warefuaedl

S o

tfuddy finnuidiseuveananndsndoursludaiiseiu
190 rpm loldanusmiumamyuiunanzsisnesiisydu
A1UL5250UTOUNA MY UTUNANZUIIRBY 70 rpm T4k
Wedlduinsgayidsannisusnivdentiosiian 5.55% Lt
16 iflesziuanuiiiseumanyelusingauarseiunanga
soUvBINAIMUTUNALEIIn danalifiefidudinis

gaydeannisleniudensnuy

Table 3 The average of the percentage of loss from peeling at four different rotational speeds of rotating fruit

holding shaft and the screw shaft of sliding knife arm.

The screw shaft of sliding

The rotating fruit holding shaft set at the speed (rpm)

knife arm (rpm) 70 85 100 115 Average
120 6.19£0.38"  6.59+0.41°"  7.2540.38"  7.23x0.37" 6.82+0.58°
150 591+0.41*"  6.24+0.26™"  6.82+0.23"°  6.31+0.77°" 6.32+0.55"
170 560037 6.12+0.32°"  6.35+0.33”"  6.34+0.55"" 6.10+0.48"
190 5.55+0.49%" 5.93+0.39™ 6.23£0.53"  6.16+0.28" 5.97+0.48"
Average 5.81+0.46° 6.22+0.41° 6.66+0.54° 6.510.65°

Note:

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 Ducan's multtiple range test.

dlefiansananudnveaudeniivenld (Table 4) wion1s
Auifovasluiiaven nuhfieudsevveananasadou
galudla 4 seevu lddanuuanaeiuvesaudnvesuion
wavegafidedfny winuiiausisevveunaiduna
uinefisERuAiuLansAaudnvesdoniivenld
\dvogeiifudfty finniiseumaviudunanyiemes
fuaneii 70 rpm delimnudnvesudendiventdindedes
fign 0.81 mm nNsMAABUBNENATINYEINMITITOU
ypamanndondouysluiln uazauniisevvosnamyy
Junauzihenestiunudn Lifisvsnatiuvesmudisoures
wandendouyalufiauazanuiiseuvesnaivsuiuna

Uz32993 IngA15258 U0 NA MY UIUNENUI9N DY
115 rpm weldsuswiuyeluiafsefuananiiseu 120
rpm Tnudnuedeniivonléifosiian 0.76 mm wiuls
1 deszduanuiiseumaiyaludaiuazseiuanuia
FOUVBLNAMYUTUNANHIAD3g9 denaliindudnves
Waenienléifos eehslsfinaluvazufoeuad o
FududosinnsanarudnlilidesiAuly Wesnminluie
Audonzihsnestiosifuluagiliiudendsineg udnn
Tufleduiodniiuly ilviAnsosdnuasiudenfnilonzaing
1nﬂLﬁulﬂda“lﬁl,ﬁmmm@;zyﬁmﬁamm
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Table 4 The average percentage depth peeling at four different rotational speeds of rotating fruit holding shaft and

the screw shaft of sliding knife arm.

The screw shaft of sliding

The rotating fruit holding shaft set at the speed (rpm)

knife arm (rpm) 70 85 100 115 Average
120 0.83+£0.05°"  0.92+0.11"  0.79£0.07™"  0.76+0.05™" 0.83+0.09"
150 0.78+0.10*" 0.99+£0.04*  0.88+0.04°™  0.83+0.09* 0.88+0.11"
170 0.76+0.12°" 0.93+0.07™ 0.92+£0.08™  0.86+0.04°°" 0.87+0.10"
190 0.84+0.14°" 0.91+0.07*" 0.87+0.12°" 0.89+0.05" 0.88+0.10"
Average 0.81+0.11° 0.94+0.08° 0.87+0.09" 0.84+0.08%

Note:

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 Ducan's multtiple range test.

dlefinnsananunitwenydeniiventd weanuning
veansiuioveslufinven (Table 5) wui1 AuEasou
wandunanzaienes 115 pm Wauniisenudeniiven
Ifndsiitiosiian 4.21 mm uazanuifisevveanannde)
deuynluiiail 120 rom imnuniraveaiudendivenld
wagiitosian 4.31 mm egniuddy mnnismegey
dvdnasmmesnnuiseuvesnandsiouysluin uas
mmﬁaiawmmemu%’UNamzjamanﬁu’uwudﬂﬁ%wﬁwa

sefuegniiudAny famiisevveananndedouyn
Tusiafisedu 120 rpm ileldausandumainyuivaa
urihenesiiszdumIEITe U INAI LT UNANEI MDY
115 rpm Tarunhveadeniivenlfifosand 3.71 mm
viuldidessfuannuiaseumanyaluiindiuagsedu
AUSITOUTDLNAMLUTUNANZIIIADIE danalind
nhevenddeniienldtesas shlwluinlifutdevemsag
nosiuluduiivenluui

Table 5 The average percentage width peeling at four different rotational speeds of rotating fruit holding shaft and

the screw shaft of sliding knife arm.

The screw shaft of sliding

The rotating fruit holding shaft set at the speed (rpm)

knife arm (rpm) 70 85 100 115 Average
120 4.80£0.21"  4.32+0.31" 4.40£0.27""  3.71£0.43™ 4.31+0.50"
150 5.66+£0.24°  511+0.33® 4531040  4.37+0.17° 4.92+0.59°
170 5.60+0.20°  5.18+0.23"  4.94+0.06""°  4.28+0.24° 5.00+0.52°
190 6.02£0.26°  5.82+0.32°°  5.40+0.14®°  4.47+0.32° 5.43+0.66°
Average 5.52+0.51° 5.110.61° 4.82+0.47° 4.21+0.42°

Note:

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 Ducan's multtiple range test.

3.3 wanisiersaSeuisuioulunisiauimanzay
wam?'awanm;/amamwamwyumn”vmsz/anﬁw
UF99IUAY
nuan1snadeulesidusinisueniudentagegn 8ns
nvhaugede Wesidudnisagydeainnisveniddentes
flan awdnvesdeniivenlifosiian uararuninsves
wWaendivenliiougauansds Table 1- Table 5 faléing
Wudn sy winnfinnsanfeulvnisieuiimingay
¥991A309UDNNLUIIADIUVULNAINY UNARTUEF Y
AnuddyaInUesidudnisuenildents onsinisvinau
Wesidudnisgadeainnisvenidden anudnveuden
LazAILNYeuUFon audidiu wuideulviinanuda
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FBUYBUNAINYUIUHANLUIIABIAIAS 100 rpm LAY
anuFrsoumamyuluiia 190 pm fanumsnzauiian
dm¥unisiuldan Tnefiefidudvouudendivenls
97.10% $n51n15%191u7 72.21 ke b Tilefidudinng
grydvannnisusniden 6.23% ewanveadeniivenls
0.87 mm uazaunsvetdenditosas 5.40 mm &
wuiliuesidudveaudondivenlsigs snsnisviausnn
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