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Abstract

This paper concerns the freshness of rice depending on packing materials using MANOVA. Freshness of
rice is measured in terms of moisture content and rice flavor. Ordinary paper and charcoal-coated paper
are compared as packing materials. Storing places are considered as a block. The bivariate observations
of moisture content and the rice flavor are compared using MANOVA for a completely randomized block
design. It is observed that there is a significant difference between ordinary paper and charcoal-coated paper.
Therefore we apply ANOVA for moisture content and rice flavor, respectively. Significant differences are

observed for the moisture content but not for the rice flavor.
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Table 1.1. Average rice consumption per person by year (kg)

S 1980 1990 2000 20104 20154
1019 Az & AnjEk 132.4 119.6 93.6 72.8 62.9
ol o] f4% &S Al Bt f-5 FF A HAHETHE ofF Ao §l7] wiie] 2] AlA
55 o8 HET 4 e 2 AZE MR dov) ot mEA B =04 this @ gd
BN o] Rdlo] ¥ Aol wel o) M} o R B A EAs] A sk 23 A
Azt Guk Folgt Fol Ao £7428 2 Fo|(o]8 £ Fo))& vlwstaxt Hrt.
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4 Qokn LA Yok oleT PGl HE dgTE o] ¢ S0 ASHAT BF & e @
Aol Jok. tHEEAS dYle] @ 531, $F2 & FHA AeshA dtks DAl itk Adade 3
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Table 2.1. Raw data of moisture content and rice flavor by packing materials and storing places

TEF A A
i gx4  Aad IEy Wgn o= Aad ey
14.1 13.3 13.1 13.0 71 71 68 70
dukEo| 14.0 13.2 13.1 13.0 72 74 70 70
14.2 13.3 13.1 13.0 72 69 70 71
14.0 13.8 13.6 13.7 72 68 69 72
% Fol 14.1 13.8 13.4 13.5 72 70 71 72
14.1 13.8 13.7 13.5 72 69 70 72

Table 2.2. Means of moisture content by packing materials and storing places
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Figure 2.1. Bar chart of moisture content by packing materials and storing places.

3. 28] 2% (treatment combination): o] AFA ] 2T ZF 2(HE]) x 4(EF) =877 A
om ZF =A% 2 16 kg 2 kg & FolA] 87 A ] 23S wEUTH

4. W8 314 (replications): Z+ 28] 2| tfsle] 3:HA BIE =A351¢ T}

5. &3} (randomization): F-&E3}= EEof tls] AA3}FAC)

6. doley +3: & BA3I A Y &, 2 AAEE FH7ISAHAA S350, 2
ARAEE Zo 7 35 AR SAs50or &7 TF] 9= %ol

v SA712 4% Ae(10038 wh)olty. & T AuXE 54T AFES oF A, od
EEo|A U MEAAE & = =5 £71 A3 (blind experiment)S Z A3 &L3}A Tt
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Table 2.3. Means of rice flavor by packing materials and storing places
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Figure 2.2. Bar chart of rice flavor by packing materials and storing places.
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3. &M =HE3) 22 A (completely randomized block design)0| 2|5t EH| 24
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Table 3.1. ANOVA table for moisture content

d.f. SS MS F p-value
g9l 1 0.8817 0.8817 132.25 < 0.0001
2= 3 2.4150 0.8050 120.75 < 0.0001
5 2g 3 0.3550 0.1183 17.75 < 0.0001
o3} 16 0.1067 0.0067
=% 23 3.7584

Table 3.2. ANOVA table for rice flavor

d.f. SS MS F p-value
291 1 0.0417 0.0417 0.03 0.8597
25 3 17.1250 5.7083 4.42 0.0191
& EE 3 13.1250 4.3750 3.39 0.0441
Qaf 16 20.6667 1.2917
=3 23 50.9584

o 1WA AE) =AM 37 =0,

aB e aidh B9 BEAE EARA Y2 0f,; =0, 31 af; =0,

s A A, jNR) B 283 kAR BEe A BAe @ xboln ¢, X N(0,02) 0]tk
2l (3.2)0lA = v Al 7] 7Hdell tiste] H4le Zeth

AR, 2 AA FEHR7} itk 7H Hu; o0 = a2 = 0.

A, B 237} §lths 7M Huo; 1= B2 = B3 = B4 = 0.

ﬁJWL Ei;ﬂf‘% J’]'7]' OJE]"L_‘ 7]'/\4 Hys; aﬁll = aﬂlz = = O¢624 =0.
Table 2.19] 42 &=kof T 3to] 4] (3.2)8 A 231H Table 3.19] AR N T E A A Fr}. Table 3.19)
ot 7Hd Hui, 7H2 Huz, 7HE Husoll W13 p-gh2 257 0.0001 B} 27] wi 2ol Al 742 7Hde 5
4 AEHE U e T T 714"t w5 gl s AHEA EF1(WF)NA £ Fol

Ak Folof nlsf & FEFe] Aol7k gl AR Btk Iyu EF2(HHEEA), E53(4a),

4TI A= £ Fol7F gyt Folof vlal 7 Fefo] B AL R =4 UETh ol 45T
aﬂfa}z RAZE} Jupstd £& gukko g HLgo] ettty g A QAW P A=
%OM.
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4. A2 9 7o T

E =AM 23 A wE A AAEE thAs B4R G BAEA S o]85te] 24
sttt we] AMEE 22 g A Skt £ Gt AvAS olwe MEem 1
sha chs BAHEAS Sastenh 1 A9 £ AW (A Solgh £ Fol)T B BB P (Y
A3, THEEA, I, Bl weh 2 G AvA AeE Gl Aol Bk web
Eetea An g 47 dduigo g 7kt ddws BAHRAS ettt O A 8 ek
Ae 2% AT} 2S Bashs dadd wet fod ApolE Btk T Au A oAs 2E BAst
£ Fao wet §23t AolE BIA T 24 Ao wet §o st xfolE AT = Qi) o] AR
280 AA HolHE Aoz 233 A X 5= AL & 5 Uk

B ERoAE 24 AYE G Folsh % Fol T AL DSy £F $FL 2 kg & /AW X
Hotieh =3 AY 7)7o] dFdolaA 2] WIRt AS5SGInt o3 L B =Y A o)A
Foz © % e A7E 29T Bev} Yrkn AFwt
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