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Development of a Irvingia malayana MNut Sheller
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Abstract

The main objective of this study was to develop a simple and efficient, manually operated Irvingia malayana nut
sheller. The following conclusions were drawn: Certain physical and mechanical properties of Irvingia malayana nut, as well as
their correlations, were determined for use in the design and development of nut shelling machine. An axial shelling force
applied at the tip position was found to be minimal for 20-40 degree knife angle. Three types of Irvingia malayana sheller,
compressive type, screw type and impact type, were developed for manual operation. The compressive type and impact type
shellers were found to be suitable, from laboratory test, due to higher capacity and higher percentage whole kernel. The higher
percentage for shelling capacity of 13 and 8 for compressive type as compared to impact type and conventional type shelling
with knife, were achieved during field test. The capacity of compressive type sheller was 315 nuts per hour. The percentage for

whole kernel, halved kernel and broken kernel were 85.22, 6.26 and 8.53% respectively.
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MINd 1 ?IUWO’ILN’fW]ﬂSZUﬂu'] HaenNITUNM U

FuazaSa nidanszunitanldon (W) wdaly ()
TRt
nizun Max Min Mean SD CV(%) Max Min Mean SD CV(%)
e 3415 | 2035 | 2629 1.90 7.23 1910 | 1202 | 15.65 1.92 12.27
NTZUNUIHITOU oM 4305 | 2945 | 3585 | 255 7.11 3218 | 19.89 | 2545 3.11 12.22
i 2150 | 13.15 | 16.76 1.08 6.44 8.54 4.76 6.79 0.74 10.90
e 3470 | 1935 | 2447 327 1336 | 19.77 8.73 1466 | 205 13.98
NTTUNEMOL| o 5135 | 2705 | 3594 | 535 1489 | 3265 | 2023 | 2793 2.85 10.20
i 2320 | 1235 | 1624 | 243 1496 | 1021 4.68 7.55 1.07 14.17
e 35.15 203 2594 | 3.48 1342 | 1991 9.23 1497 | 237 15.83
NIZUNADYU oM 4190 | 2705 | 3242 | 282 870 | 29.92 | 1556 | 2416 | 246 10.18
i 2575 | 13.10 | 16.14 1.31 8.12 8.90 4.57 6.60 0.99 15.00

M9NAN 2 Correlation 2WIN wumwmmﬁmnszun

Degree of Pearson correlation coefficient
3183 — -
freedom NITUNUINITOU NITUNUINITIEND NITUNABDU
L/W 198 0.725 ** 0.839%* 0.725%*
L/T 198 0.414** 0.738%* 0.560%*
W/T 198 0.647%* 0.717%* 0.539%*
I/w 98 0.770%* 0.019ns 0.556**
11 98 0.003ns 0.478%* 0.423%*
wit 98 0.001ns 0.028ns 0.004ns

WNYWA: ** = Significant at 1% level, ns = nonsignificant

L = enugmnwaanszunnawdan , 1 = anueniwdaly
= anuANdanssunmaden, w = anuahawdalu
T = enuvnwdanszunnuddean, t = anunwaaluy
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NMIRBBUATIINNILINEANTZUN

MINN 3 AURIYANIHRN LLﬂuLNgﬂﬂSS‘Uﬂ

AMENUANIZUN AITUNMIAITOU ATUNMIAINENY nszUNAOU
anurUIAaTaasn (nn.u) 494.96 461.23 490.85
anuruaaly (nn.aL’) 386.82 419.24 441.64
@ 1 <3 3 =
ansaumanluasaen 0.15 0.14 0.15
thmiindalude 100 a3 100.5 1142 100.94
yuAsEMWneLAAITanlden(eesm) 532 53.7 54.5
yuasanmnoauanalu (esm) 272 29.8 279
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ﬂ']i']ﬂﬁ 4 LLSQﬁ'ﬂgﬂqwﬁﬁﬂﬁlﬂ‘SSUﬂuﬂﬁ)i'augﬂﬂ?.:wn::
anuilumsda |duvismssamda usssageqainiiliwdagnnzms (i
nzIMz (ui./Aui) nszUN Min Max Mean " sp @ ov® %)
0.83 dalunnuing 824.08 2539.13 1517.78 446.09 29.39
dalunuauny 800.66 1460.21 1226.02 178.00 14.52
)00 dalunnuing 773.23 275637 1556.8 538.76 34.61
oa TNy 830.33 1496.77 1266.79 192.15 15.17
500 dalumavne | 71598 2911.61 1645.08 591.13 35.93
dalunuaunu 475.13 1461.97 960.87 315.61 32.85
7.08 o luiuIve 691.74 2849.57 1393.33 519.61 37.29
oa luuuny 813.61 1499.23 1178.6 175.49 14.89

nuenea: (1) ANRABIINNITNATDU 20 41 (2) SD = Standard deviation (3) CV = Coefficient of variation
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MING 5 usdegegaiivhlvinszunasugnnzims

115815398 2. 9 (1) : W.A. - 0.9, 2547

anusalumsda | duntamssamda uasdagagaitihudagnzms ()
nEME (WN.AH) n3TUN Min Max Mean " sp @ ov® %)
0.83 oaluuuIvg 338.66 1476.3 879.81 278.49 31.65
oA IULUILAY 568.25 1373.43 1062.11 190.81 17.97
2.92 oaluuIvg 432.36 1476.01 972.71 320.43 32.94
galuuuiunu 823.04 | 1420.85 1151.12 189.30 16.44
5.00 oaluuuIvg 567.15 1480.51 852.76 225.57 26.45
salunuiunu 62537 | 1303.49 974.96 245.82 2521
7.08 salunuivng 551.52 | 1867.91 1094.44 372.32 34.02
salunuaunu 52778 | 137634 943.86 201.96 21.40

nuene: (1) ANRABIINNITNATOU 20 1 (2) SD = Standard deviation (3) CV = Coefficient of variation

MmN 6 MaSeudisummdsraiusinsimsgeganmvinssuningnnzimesasaluline

yuluiia useiildnszunnganzime ()

(03f11) lufianss Tufialda usunay
20 205.7 281.4 243.55 d
40 3117 370.7 341.20 ¢
60 444.6 482.4 463.50 b
80 700.0 609.5 654.75 a

MmN 7 MmaSsudisummdsraansinzsimegeganmivnszunasugnnzimeuaaynluiineie

yuluiia LLiQﬁﬁ11ﬁﬂi$Uﬂu1gﬂﬂ$L%13 (H261)
(9971 ludiaass TuiialRe waa e luiia
20 197.7 ¢ 293.8b 96.1 ns
40 296.4 ¢ 355.5b 59.1ns
60 555.3b 4359 ab 119.4 ns
80 82452 552.8a 271.7 **

] ] E '
WIneme : 130 6 uaz 7 mlafinndadredadnysmilouiulunuads iuanadunieadan Lso
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NMIRBBUATIINNILINEANTZUN

M990 8 WAMINANLEANNUUSUIU(ANOVA) FH5I0ULVDIATBNINLLIMENTLUN

F-value
Source of
o < < < A < Y
df OATIMINLME waalufy waalurdn waaluuaniin
variances y >
(Waa/¥u.) (%) (%) HaI¥U (%)
Rows 3 2.60 ns 3.11 ns 0.60 ns 3.67 ns
Columns 3 2.23 ns 0.63 ns 0.65 ns 1.04 ns
Treatments 3 9.92 ** 15.11 ** 31.28 ** 5.34 *
Error 6 6620.77 839.73 115.80 530.05

ns = Non-significant : ** = Significant at 1% level

: * = Significant at 1% level

M5NN 9 WSHUHEUMIRAEENTTOULMSINNIUYBILATBINLIMZINANNTZUNLUUAN 9

o < <3 < A < @
4 dasmsnzme | waaluway waalurdn waaluuanin
¥HANTDINZINY - P
(aR/¥Y.) (%) (%) HAIFU (%)
wuul9usanasa 336 a 85.54a 7.19b 7.26 b
HUDHYUINEEIDA 225 b 83.63a 8.58b 779 b
nuuldusanszunn 285 a 87.41a 434 b 8.25b
uunldiac 334 a 47.24b 28.02 a 24.74 a

] El ] ]
omig : Aueaslunndiiaumaidiedisnesmilouiulundazsiaves nseenzime luuanaraiu

N19@an 9 LSD

0.05
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1999 10 ‘ZI’?JHaﬂW{l"gLﬂ%’rNﬂle’]::LNaﬂﬂ‘iﬁi‘UﬂLLUUi%LLiQﬂﬂé}ﬂ LLE\%LLUUiﬁLLiQﬂi%LLV]ﬂﬂENLfﬁ:Hﬂiﬂi

FHANT0INZIME . gasimsnzme | wialwdy | wiam@n | wauaniin
gouinaaol ) »

NITUN (tuan/vu.) (%) (%) HawB¥U(%)
1AF04NZINE thulannggu o.unIng 2.455ud 287 85.35 7.31 7.34
wwuldusanasa | thunubow onn'lsas 1.5 5ud 331 84.07 4.61 1132
thude o.d115amu v.q5uns 277 87.13 5.43 7.4
Thuneml 0.78905 265 M0y 276 80.52 13.87 5.61
may 293 84.27 7.80 7.93

A 9 a & aw @

IATOINZINE thuTannzgu 0.1 Tude.35ud 232 87.53 5.35 7.12
uwulduse thushidon o.yn'lsas 9.9550d 294 91.21 1.46 7.33
nITUNN thuneml 9.1789 0% 2,65 82Ny 256 83.44 11.07 5.49
mag 260 87.39 5.96 6.65

A g A A
HUWLMe: ﬂ'J']iJ“]fouﬁﬂiuﬂig'Uﬂ 6.78-8.57% (w.b.) ﬂ'ﬂil"]fulﬂaﬂﬂ 10.48-12.13% (w.b.)
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MINT 11 dayamslElaNIzUNYBANYAINT

y 893IMINLINTE waaludy waeidn | wasuaninwats
A9IUN - ‘3
(aR/¥Y.) (%) (%) FU (%)
9 a
fhulannzgu
-A198197 1 251 50.81 33.74 15.45
-f981ah 2 247 59.78 22.90 17.32
Tunieen
-feeai 1 277 59.55 18.28 22.17
-fe8197 2 267 66.71 17.82 15.47
-f198199 3 246 49.42 20.25 30.33
9
VIUNDIAN
98199 1 246 4222 28.09 29.69
9 Y
VIUAD
98199 1 254 47.11 8.51 44.38
nag 255 53.66 21.37 24.97






