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The Study of Physical Properties of Upland Rice
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Abstract

Physical properties of upland rice are important on postharvest agricultural machinery development. They
are used in various processes e.g. harvesting, threshing, drying, cleaning, storage, husking and grading. The
machine will increases crop production performance, reduce time and save cost of labor. There were four
varieties of upland rice, Gum Wang Pai, Khao Jao Plueag Dum, Mae Jae and Bue Ji Koo in this study. The
measured physical properties were moisture content (mc), 1000 grain mass, size (length, width, thickness),
geometeric mean diameter (GMD), sphericity, bulk density, true density and coefficient of friction. It was found
that all varieties had mc in the range of 10.79-11.80%, 1000 grain mass of 29.71-36.43 g, length of 9.57-11.30
mm, width of 2.91-3.69, thickness of 2.00-2.20 mm, GMD of 3.85-4.31 mm, sphericity of 0.36-0.43, bulk density of
0.54-0.62 g/cm3 and true density of 1.01-1.08 g/ml3. Lastly, the coefficient of friction on the three materials, wood,
aluminum and belt were 0.32-0.36, 0.30-0.32 and 0.52-0.62, respectively. This data would be used to develop the
postharvest agricultural machinery for upland rice.
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Figure 1 Four varieties of upland rice: Gum Wang Pai (a), Khao Jao Plueag Dum (b), Mae Jae ( ¢ ) and Bue Ji
Koo (d)

(a) (b)
Figure 2 The instruments for some physical property analysis, (a) bulk density and (b) angle of friction

measurement sets
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Table 1  Physical properties of upland rice, moisture content (mc), 1000 grain mass and size (length, width,

thickness)
Varieties Moisture 1000 grain Length (mm) Width (mm) Thickness (mm)
content (%) mass (g)
Gum Wang Pai 11.38+0.02b 36.43+0.33a 9.89+0.67b 3.6910.25a 2.20£0.36ns
Khao Jao Plueag Dum 11.80+0.21a 29.71+0.13d 9.58+0.35b 2.99+0.34b 2.00£0.07ns
Mae Jae 10.89+0.09¢c 35.07+0.52b 11.30£0.82a 2.91+0.20b 2.15+0.09ns
Bue Ji Koo 10.79+0.21¢c 30.98+0.12c 9.57+0.49b 3.20+0.14b 2.09+0.15ns
CV. (%) 1.41 1.96 6.10 7.57 9.68

: Table display the value of mean + standard deviation (SD.)
. Different letter within the same column denote significant difference and ns means no significant difference at

95% confident interval test by Duncan’s multiple range test.
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Table 2  Physical properties of upland rice, geometeric mean diameter (GMD), sphericity, bulk density, true density

and coefficient of friction

Varieties Geometeric Sphericity Bulk True Coefficient of friction (u.)
mean density density Wood Aluminum Belt
diameter (mm) (glcm® (g/mP

Gum Wang Pai 4.31£0.05a 0.43+0.03a 0.58+0.02a 1.01£0.02c  0.36+0.01a 0.32+0ns  0.62+0.01a
Khao Jao Plueag 3.85+0.02c 0.40+0.01b  0.62+0.02a  1.08¢0.01a  0.33+0.03b  0.32+0ns 0.52+0c
Dum
Mae Jae 4.13+0.10b 0.36+0.02c  0.54+0.03b  1.04+0.01b  0.32¢0.01b  0.300ns 0.54+0c
Bue Ji Koo 4.00+0.05¢ 042+0.01ab  0.58+0.02a  1.08+0.04a  0.33:0.02b  0.32+Ons  0.56%0b
CV (%) 1.47 1.0 5.12 1.01 2.13 0 0

:Table display the value of mean + standard deviation(SD.)
: Different letter within the same column denote significant difference and ns means no significant difference at

95% confident interval test by Duncan’s multiple range test.

Fa90ina

AnNAMMAAes WL wisdadenaednels Sranaduliiiiu 14 % Failuszduiivensanaesdnanlien
z%mi?"uﬂﬂL°ﬁﬂzjﬂizmumﬁmmwzi”\imilﬁmﬁ"mrfifavl,ﬂ"lﬁuri A13UIA NNTNZINZLLASN LLmﬁ'u"] (Champagne, 2004)
FleRansanuna 1000 wisrednnls wudn aespdesiuaunnressdsdnudeniufuenenauazasandne og
Fralaviugiiduan 1000 waa un azflaunamdalunndnviugau aeislsfimudng s 4 MugRaomminindifoeiy
andeyapnnenreandadiaddendaddminndt 7.50 faaunms TidFessuunmdadialsdudnandagn ua
wniansanenuniteundadaulaendaudasasnudalidmanndy 290 Hadwng %ﬁmﬂgﬂun@ju%qmﬁm%u
duiReaiuAmBNERGeEi AN 2,00 Sadums Avn iRy lunguinamanduuasaunalninindng
it (esewed, 2556) uanannilfaemadesiuduriuguinanuaaedasmadin wazpudmssnasandos Tuanid
AT uazAan e lal ufiamadeatuiuie WETTANA MmN LmNg Rz L
ilegedneisaenpdesiuanaTureandadaunlien (Champagne, 2004) uaxilafansnndanlsz@naus@asmuading
uufag  wuddedanlienie 4 ‘wuﬁummuﬂivmmw\iLmﬁmmmmmauuimn@mmﬂm”@uLuﬂu LaZAY
dnlardviausa@uansadaduuanan weiliunaandnunzaesiuiafag dhietagitnumanEey azenn (cleaned
surface) A Vummuﬂa‘vawﬁm\mwmumnfnwummiuLiﬂmmﬂummm (uncleaned surface) (Champagne, 2004) GR

gl N deyadwiumaiannissesinmnainsmmmdenniuife dwioldsud el

a9l
dalsvia 4 aneug AadRveneniweansineiu Safudneoetleaniug uazazlfin Ul ddudeyadwiy
NIWEUILATENANINAINEATUAINIILR LAY duiuldiudanldsaldl

ARLANM
2RUOUANALINIEINNNAAE NnAnendad@eslvd (ugaryunmnady uieuntdnidegulud)  dwdunis
atiuayuulunsA LAY m@muam@mﬂu’iﬁﬂmm‘iu‘l?@ﬁm”\imilﬁuﬁm NavENAeTes v uazAutuiangy
meluladvdamaiiuiien AMINNUANIZNITNNIINITYANANTN a?'mi”umﬂgfmﬁﬂamuﬁLm@qﬂmm‘hﬂwﬁﬁ%

LaN&N9B19DY
B3AWIA UeANA. 2556. 41 Anenmanfuazmalulad. AiinRuiuAnensaInERIAans, NgunnEIuAg. 366 .
Champagne, E.T. 2004. Rice: Chemistry and Technology. Third ed. American Association of Cereal Chemists, Inc., Minnesota,
U.S.A. 640pp.



	ปาริชาติ เทียนจุมพลP0F ,1F P ณัฏฐวัฒณ์ หมื่นมาณีP1,2P และวิบูลย์ ช่างเรือP1,2,2F
	Parichat TheanjumpolP1,2P, Nadthawat MuenmaneeP1,2P and Viboon Chang-RueP1,2,3
	Abstract
	บทคัดย่อ
	คำนำ
	อุปกรณ์และวิธีการ
	Figure 1  Four varieties of upland rice: Gum Wang Pai (a), Khao Jao Plueag Dum (b), Mae Jae ( c ) and Bue Ji Koo (d)
	Figure 2 The instruments for some physical property analysis, (a) bulk density and (b) angle of friction measurement sets
	ผล
	Table 1  Physical properties of upland rice, moisture content (mc), 1000 grain mass and size (length, width,             thickness)
	: Table display the value of mean ± standard deviation (SD.)
	: Different letter within the same column denote significant difference and ns means no significant difference at 95% confident interval test by Duncan’s multiple range test.
	Table 2  Physical properties of upland rice, geometeric mean diameter (GMD), sphericity, bulk density, true density and coefficient of friction
	วิจารณ์ผล
	สรุป
	คำขอบคุณ
	เอกสารอ้างอิง

