msmvuadIulsznounssguazanyazyein lne

9 a 4 v
AEMSANTIEH AR

NI WIUITENA

mmﬁwuﬁﬁgﬂudmwfiwmmi?iﬂymmmﬁ"ﬂqm?mmmamumﬁmﬁﬁ@
GAURRRAL G

AL INMaaT UH1INGIFoYIIN
NQUIBU 2560

r'd
a a Aadg a @
aﬂlﬁﬂﬁlﬂuﬂlﬂﬁﬂﬁ’l')ﬂﬂ’]ﬁﬂﬂuiWW



a = o = = U Y a
'ﬂm;ﬂi‘jllﬂjﬁﬂ]UﬂﬂamElTLJWUﬁLL@%ﬂﬂL?/ﬂﬁ'ﬁlJﬂ—]ﬁﬁ@ﬂ"JWﬂ"luWU‘ﬁllﬁwfﬂTimql
= = o = e @ dy 9 a9 ar = ' = =1
ANUTHAUTUDI WAUT WIUIWUND AUVULLAD iﬂuﬁmﬂ’33EULﬂuﬁauwuﬂﬂJ@Qﬂ“ﬁﬁﬂH’]ﬂ]ﬂ

g, =y a = o aa = [ 2
wﬁﬂqmmmmamumummsﬂ T1UTIEIT DA QIJ@Q?JTTTJ‘I"IEHﬁU‘]J“‘SW'lulﬂ

= = (4
ANENTTUNITAIUANINUTIUWUD

—

\
‘ \
W S

st 2 @
................. e msdM SRy man

o =
(993FTAIT8 AT.NATNT ﬁTU’ﬁH)

............ ﬂf\f‘f.‘......m\f......_.._..mmﬁéﬁﬂ?ﬂmém

Y1 a o s
(HYIWAIAATINTY AT.IANNT LIHNIIN)

= = 2
AMENIIHNNMTTDUINYTIUNUTD

= d
(A3, MAN warlszys)

a o wal Yo o = 4 @ c?r:# [l 2 =)
ﬂmmwmmamiwmimummuwumuumﬂumuwuwmmiﬁﬂmmu

wangasImemansumiaga a1 Inann s inadeysw

= = 4
.......................................................... AUUAAUZINUIFAITAT



naanssusema

Y
a a o o a =2
Ineniinusativildiseaclddrennunganan sesmnans1915d as.nans aesy

s A s o o S '
@'ﬁnﬁﬂ‘ﬂlﬁﬂy'ﬁ’iaﬂ F;IJ‘H']EJPHE‘W]THH?EJ ﬂi.i]ﬁi]ﬂ‘ﬂi LHHNIIN 'Eﬂ“l]'liﬂ‘ﬂlﬁﬂ}l'lﬁﬁlu lae

=

an d A Yo o 9y
A7.918U ‘W\ﬁelﬂiggi NITUNTODU VIﬂ;ﬂ!ﬂ‘ViﬂWlﬁﬂ‘]elML‘L!%HTLL‘L!’JVINVIE]ﬂ@ﬁ]\ma@ﬂi}uufﬁﬂ]

U

[

9 1 1 v o Ay 1Y A Un o YR K v A =
VDUNNIDINN 9 ﬂjﬂﬂ'ﬂﬂazl@ﬂﬂﬂﬂ'Jul!azl@'lalﬂalﬁﬂﬂﬂﬂlﬁllﬂll'] Z‘!'Jﬂf]ﬁﬁﬂ“]ﬂﬂcﬁﬂﬂﬂ'mﬂﬂ QN

U

< ' v it
GUfJﬂﬁ'ITJGUﬂUWﬁ%ﬂﬂ!Lﬂu@ﬂ’Ng\iul'J ] Tamﬁu
a a a a S Y Yq 9
VIUVDUNIZAWU AT.NAANT WENHHN ﬂiﬂﬁWHﬁ@‘U'Nm’]uWUﬁﬂﬂ?m”liﬁﬂ'ﬂugalﬁ

o a 4 o Y av LY l-ﬂyd 2 ds!
ﬂ'liﬁﬂ’]sﬂ @]S’J%L!fﬂﬂll!ﬁ%ﬁﬁ]ﬁﬂmaﬁu ‘ﬂﬂﬁxﬂu’ﬁ]ﬂﬂ‘U‘UuiJﬂ’JﬁJﬁ‘JJ‘]J“imﬂﬂsllu uae

o w

YoyoURUANINITUAZWALITII NTUNITUI NTZNTIUNBATLAZAMNTBN ITAIW

v JY wgod

<Y = [ = Y Aa o g’/ tél = o Ya a I'4
ﬂ‘léllﬂ31$Wﬂlﬂﬂﬁlﬂﬂﬁﬂﬂwu‘ﬁﬂﬂ'ﬂﬂﬂ 1 luaudteluaseail 3 lvImeinusatuiidnse

qa9lded
YOUDLNIZAB ABWD Tanml WIUIToND AULNITINT WauIFena uaziitioannau

nldmasls nazaivayudisewuom

[

' J a a P { Y < @ ~ 1 =
ﬂmﬂ’lllagﬂigTﬂ%um@qulﬂ']uwu‘ﬁﬂuuu cu')ﬁ]fJGUE]N@L]JLL]JUﬂG]iyiyjﬂml')ﬂllﬂuWﬂ’li

% [

J Y ' ¥ 2 ~ Y Y ] Yt =
UIN3Y Lm$ﬂll‘1/\|5$ﬂm‘l/;lﬂ‘l/ﬂ‘l!“l/l\ﬂu@ﬂmm$ﬁi]ﬂllu TITITGlWﬂJ'IWLiHL‘]J‘L!E!iJﬂ'liﬁﬂ‘]el'luag

Q

o < 1 o &
ﬂizﬁummmw%m%ummmmmuﬁ

NI WIUIFENA



58910005: @1913%1: @40A; IN.N. (4D9)

[ 9 Y] o’y

o o v A a 4 a s ] 1 a
AINY: GIITJWH‘ﬁﬁHLﬁ@Q/ %}WQWH‘QL%QWWQJGFEJ/ AIAATIZUUUINGN/ ﬂﬁ’)tﬂi?gﬁ

q

duilsenounan

Wau1 wauAtena: mIimuuaaulseneuisauazanyuzvesine
femsinTIerivateduls (DETERMINATION OF MINERAL COMPOSITION AND
CHARACTERISTIC OF THAI RICE WITH MULTIVARIATE ANALYSIS) AtZATTUNT

AIWAWAINTNUT: NAINT E18FY, Ph.D., 195 w1gn, 15.a. 127 wii. 7 w.et. 2560.

Y
(% U

awv dyd s A = @ o =
Gluﬂ’lﬁ')ﬁ]ﬂﬂﬁ\iull V’I"L].‘]Jfl'gﬁ\?ﬂlW'ﬁ]ﬁﬂ‘]&l'lﬂﬂ!ﬁﬂ‘]%lmgﬂ'lilﬂ'lﬂﬂ'l‘w ﬂmﬁuﬂﬁﬂ’lﬁlﬂj\l
¢ ~ v 9 o oR A Y o a a o3 0
LL@Zﬂ\?ﬂﬂﬁgﬂ'ﬁ]lWl'N!ﬂiJSUENGUTJ]l‘V]fJ‘VNGUTJWH‘EWHLNENLLagm13WU‘§L°KQW1m°HEJ1/]\1W3Jﬂinu'Ju
v Y a 4 1 1 a Jd o awv 1
14 ﬁ'lEJ‘W‘L!‘D: ﬂ'JfJﬂ'lfl"JLﬂﬁ'lgWL!‘]J\“Iﬂ'qMLLa%ﬂWiDLﬂiW&’Waﬂuﬂi$ﬂ'ﬁ]ﬂﬂﬁﬂ WNANITIVINUIN
Y v 9 Y I = oA I 9 v oda A dad 9 9
awnsodangudnne 1ditu 3 nquite ngui 1illudriugdeamnalsdnidiudridmen

° o o Yy Y o & Y o < a Yy o o a
UIU S TYNUT sznounie VTINUTNULS VTIWUTVIIABNNSA 105 mnwu‘gﬂnmm 1

(%

Yy o o Yy o AR d 1 Y A 2 Y
m1awu§ﬂamwaw 1 LL@%"U'I’JWH‘IJWE]M’Q(Wiimui GINL“]J‘HﬂQiJGUTJVliJ ﬂymzmamnu}mmz

a I

= A 1 B VoA I F) v A = a 1 9 o
MUGANBATUNITHIAN NQNUN 2 anmawumwwm%wuﬂ?mmauTaﬁﬂaquqmmu 4

4 =

o d Y ) o = 9 o 9 o o ~
AU Uszneuale VIIMUFUNUEIN 60 VMIWUTIWITUT 60 VIWUTEWITUYT 1 uay

9 9 Q

Q

Y v = 2 g VY AA o 9 1 1 Y 3 A ]
VNINUTFWITULT 90 mgﬂuﬂgmnwmﬂumzmamnsauuazﬂamNmmmamumim

) VoA ) Y o A A o ) Y o 22 o )
AN LUATNYUN 3 L‘IJ‘IJ”U']'JWH‘EWHL?J@Q%']H'JH S FYNUG 1lszneauaie VINWUFLRGINNGI V1

q

v

o o Yy o A A Y o Jd ~ Yy o =
WuﬁuNWﬂJﬂ 132 ﬂJT?WMﬁWﬁTﬂQTNﬂﬁT%uui ‘lJTJWL!‘E Lﬁﬂuﬂﬂ@lﬁWH uamnwu‘gmwaﬂ SN

I 19 AaA [ Y
LﬂuﬂqMﬂJTJ“VIiJﬁﬁ’E)”IWﬁﬂ’E)‘LHJNQQ

Y

A A = ' 1 P ) -
uenantilloAniaIulszneunssiguesdindostonnndwuginuiios ay
9
i2IndeenIndiufFIa¥diaiuaiiuIu 8 @1enus nunansaianguiindesen
¥ o & A v v Y o a a Iyvd oA oA g
M Mugides nazdndesnindriiugdanaisd 18l 2 nquAe nqui 11y

9 Y 9 o da a Jdo o v 9 o ~ 9 o
V1INADIVINVNIWUFLBIWIUBIIUIU 5 AIYWUT 1szneunie 6ll'l’J°I/‘l‘1f!‘l;‘]JT/!llﬁ'l‘L!1 VTINUT

a v o o v oA
YIABNUZA 105 TNIWUFFoUIM 1 91290UFNV31 Hagd1IRUENV6 tagnquh 2 Ao
9 Y 9 o
VTINADNNDNIINUVININUY

A a4, o < Y Y o & A o '
WUHLUBDINIUIU 3 ﬁ’]ﬂwuﬁ ﬂi%ﬂ@ﬂﬂjﬂ mquuﬁlﬁuﬂjﬂqmﬂqﬁlw

9 v = 9 v = o v 9 vy 9 v
VTINUTUHIIUAINTTULTA LUASUVTMIWUTLUIIATUND LIasWUINUTINADININIINUTINUTY
X a <3 o JAA ' ' 9 A~ v 9 £y Y v o
WulllfNHJHWH‘Eﬂllﬁ’Juﬂi%ﬂ@ﬂlli‘ﬁ'lﬂﬂf]u%NgﬁmﬂlﬂElﬂﬂ”]J"UTJﬂafNﬁﬂﬂ"UTJWH‘ﬁ

E)

a a J
LBINIDU VY



58910005: MAIJOR: STATISTICS; M.Sc. (STATISTICS)
KEYWORDS: LOCAL RICE / COMMERCIAL RICE / CLUSTER ANALYSIS/ PRINCIPAL
COMPONENT ANALYSIS
PHODJANA PHODJANAWICHAIKUL: DETERMINATION OF MINERAL
COMPOSITION AND CHARACTERISTIC OF THAI RICE WITH MULTIVARIATE
ANALYSIS. ADVISORY COMMITTEE: KIDAKAN SAITHANU, Ph.D., JATUPAT

MEKPARYUP, Ph.D. 127 P. 2017.

This research was objective to study physical characteristics, chemical properties and
chemical compositions of 14 Thai rice varieties for both local and commercial rice with cluster
analysis and principal component analysis. The results of research revealed cluster analysis was
able to divide all Thai rice into 3 clusters. Cluster 1 showed 5 commercial rice of fragrant rice
with soft and sticky cooked grains. (RD15, Khao Dawk Mali 105, Pathum Thani 1, Khlong Luang
1 and Hawm Suphan Buri). Cluster 2 showed 4 commercial rice with high amylase, loose and
hard cooked grains. (Pathum Thani 60, Suphan Buri 60, Suphan Buri 1 and Suphan Buri 90).
Cluster 3 showed 5 local rice with high nutrients (Chiang Phatthalung, Nahng Payah 132, Plai
Ngahm Prachin Buri, Leb Nok Pattani and Sangyod).

Furthermore, the mineral composition of 8 varieties for germinated brown rice of local
rice and brown rice of commercial rice were then studied. It revealed cluster analysis was capable
to separate all germinated brown rice of local rice and brown rice of commercial rice into 2
clusters. Cluster 1 showed 5 brown rice of commercial rice (Pathum Thanil, Khao Dawk Mali
105, Chai Nat 1, RD31 and RD6) and Cluster 2 showed 3 germinated brown rice of local rice
(Niaw Dum Chor Mai Phi, Niaw Daeng Kam Rad and Niaw Dum Mor). In addition, the
germinated brown rice of local rice had higher minerals composition than brown rice of

commercial rice.
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YW@ (International Rice Research Institute: IRRT) Hauaraa 1daans1ai 2-2 (IRRI, 2013)
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Webb, B. D. #auaad 1daaa13190 2-5 (Webb, 1991)
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Webb, B. D.
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(Juliano, 1985)
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2.12 AUUINAY (Break down)
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manzvidvdsenounan (Principal component analysis)
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mafSeumsunuadavarenaslsdmiulszyinsaeangs (Comparisons of
multivariate means for two populations)
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9 ]
v A a I

nguiuliauyagunldlumsnadeuno

Hopy—n, =0
Hyipy—p, #0

[

a k2 S A dy
Tﬂﬂwmﬁﬂﬂvlﬂ 2 NI (NAINTS q1U5Y, 2555) AU

d’ g‘/ L= a 4 1 A:;
1. Welszmnsniaeanguilminganuulsisauuazanuulsisausaumne)
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1.1.11 Anlasnmda (Hull color)
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(0.000%) (0.001%)
Brown rice length 0.974 0.722 0.839
(0.000%) (0.004%) (0.000%)
Brown rice breadth 0.534 0.824 0.713 0.623
(0.049%) (0.000%) (0.004%) | (0.017%)
Brown rice thickness 0.690 0.617 0.929 0.710 0.613
(0.006%*) (0.019%) (0.000%) | (0.004%*) (0.020%)
Brown rice shape 0.761 0.174 0.433 0.717 -0.097 0.363
(0.002%) (0.552) (0.122) (0.004%) (0.741) (0.203)

16




A1319N 4-5 (919)

5
= @ 5 = = = ) 2 2 =
ﬁ = § — = = ) £ 3 = 5 -
Variable = $ 2 S b b b g £ S Z £
2 5 S = H = = oy & 2 2 g
= = = = = = = oy 50 8 g = g
= & = z 3 3 2 ~ ) > 2 < =
g g £ S 2 = 2 2 g E 3 = 2 =
&) &) &) ) ) ) ) Q — < &) < &= -9
Chalky grain -0.774 -0.235 -0.403 -0.708 0.014 -0.216 -0.918
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(0.046%) (0.674) (0.481) (0.116) (0.599) (0.932) (0.007%) (0.007%) (0.474)
Gel consistency 0.102 -0.027 -0.013 -0.007 -0.007 -0.207 -0.004 -0.223 -0.052 -0.398
(0.728) (0.926) (0.964) (0.980) (0.981) (0.477) (0.989) (0.443) (0.859) (0.159)
Alkali 0.524 0.752 0.548 0.553 0.607 0.427 0.137 -0.099 0.600 -0.267 -0.222
(0.055) (0.002%) (0.042%) (0.040%) (0.021%) (0.128) (0.641) (0.737) (0.023%) (0.356) (0.446)
Elongation ratio 0.015 0.077 -0.267 0.017 -0.176 -0.369 0.169 -0.260 -0.231 -0.198 0.272 -0.035
(0.960) (0.794) (0.356) (0.953) (0.547) (0.194) (0.564) (0.369) (0.428) (0.498) (0.347) (0.906)
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A1319N 4-5 (919)

=
k= = g = = = E 2 2 =
ﬁ -E i = = - 7] _E 2z = E &
Variable = g 2 S b b b £ £ S Z £
2 2 £ = H = = y & 2 Z g
= = = £ £ £ £ = S = S = S
d= = = g 2 z z = o =S 2 s =
g g £ 2 2 g g = = £ c = S =
(€] Q (€] =] /@ /@ /@ O — < o < = A~
PT -0.628 -0.411 -0.382 -0.613 -0.348 -0.239 -0.443 0.411 -0.502 0.570 -0.112 -0.739 -0.098
(0.016*) (0.144) (0.178) (0.020*) (0.223) (0.410) (0.113) (0.144) (0.067) | (0.034%) (0.703) (0.003*) (0.739)
GT -0.628 -0.411 -0.382 -0.613 -0.348 -0.239 -0.443 0.411 -0.502 0.570 -0.112 -0.739 -0.098 1.000
(0.016*) (0.144) (0.178) (0.020%) (0.223) (0.410) (0.113) (0.144) (0.067) | (0.034%) (0.703) (0.003*) (0.739) | (0.000%)
PV -0.048 -0.167 -0.432 -0.070 -0.337 -0.521 0.209 -0.279 -0.343 -0.394 -0.068 -0.115 0.363 0.061
(0.871) (0.568) (0.123) (0.812) (0.238) (0.056) (0.473) (0.334) (0.230) (0.163) (0.817) (0.696) (0.202) (0.836)
F95°C -0.226 0.066 -0.249 -0.142 0.032 -0.168 -0.204 0.193 -0.187 0.529 -0.618 -0.007 0.122 0.373
(0.438) (0.822) (0.390) (0.628) (0.914) (0.566) (0.485) (0.507) (0.522) (0.052) (0.018%) (0.981) (0.678) (0.189)
F50°C -0.354 -0.038 -0.283 -0.239 0.050 -0.138 -0.342 0.367 -0.213 0.777 -0.658 -0.095 0.086 0.399
(0.215) (0.896) (0.327) (0.411) (0.864) (0.639) (0.231) (0.197) (0.466) | (0.001%) | (0.011%) (0.747) (0.769) (0.157)
SB -0.263 0.074 0.039 -0.154 0.257 0.217 -0.418 0.482 0.042 0.896 -0.504 -0.004 -0.159 0.292
(0.363) (0.800) (0.894) (0.600) (0.375) (0.456) (0.137) (0.081) (0.887) | (0.000%) (0.066) (0.988) (0.587) (0.311)
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=
2 5 3 % 2 ) ' . 2
£ g g = = E 3 g g -
ﬁ -E § = = =} 7} R=! S = E s
Variable = g 2 S 8 8 b g £ S Z £
i) .S = = = = = :‘3 8 2 2 "3
£ E £ z z z z = = = 8 = S
g z £ s 2 2 2 = g g 3 = = ~
©) @] @] =) ) ) =) @) — < @) < = -9
SB -0.263 0.074 0.039 -0.154 0.257 0.217 -0.418 0.482 0.042 0.896 -0.504 -0.004 -0.159 0.292
(0.363) (0.800) (0.894) (0.600) (0.375) (0.456) (0.137) (0.081) (0.887) (0.000%) (0.066) (0.988) (0.587) (0.311)
CC -0.328 -0.030 -0.245 -0.207 0.069 -0.100 -0.323 0.367 -0.177 0.801 -0.580 -0.069 0.124 0.247
(0.252) (0.919) (0.398) (0.478) (0.815) (0.733) (0.261) (0.197) (0.544) (0.001%) (0.030%) (0.815) (0.674) (0.395)
BD 0.095 -0.212 -0.316 0.023 -0.380 -0.461 0.363 -0.433 -0.253 -0.735 0.268 -0.112 0.319 -0.156
(0.746) (0.467) (0.271) (0.937) (0.180) (0.097) (0.202) (0.122) (0.382) (0.003%) (0.354) (0.704) (0.267) (0.595)
Energy -0.475 -0.414 -0.736 -0.545 -0.648 -0.773 -0.129 0.073 -0.753 -0.125 0.211 -0.402 0.506 0.261
(0.086) (0.141) | (0.003*) (0.044*) (0.012%) (0.001%*) (0.660) (0.805) (0.002%) (0.669) (0.470) (0.155) (0.065) (0.367)
Moisture 0.563 0.451 0.757 0.587 0.614 0.723 0.205 -0.184 0.764 -0.074 -0.077 0.483 -0.399 -0.410
(0.036*) (0.105) | (0.002%) (0.027%) (0.020%) (0.003*) (0.482) (0.528) (0.001%) (0.801) (0.792) (0.080) (0.158) (0.146)
Protein 0.243 0.152 0.332 0.323 0.294 0.399 0.155 -0.039 0.380 0.111 0.074 -0.045 -0.257 -0.180
(0.403) (0.605) (0.247) (0.261) (0.308) (0.158) (0.596) (0.895) (0.180) (0.705) (0.802) (0.878) (0.374) (0.537)
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e |
£ g g = = = 3 g g =
= = £ = = < % b= = = £ g
Variable & g 2 S S 8 8 £ £ S Z £
g k = = T = = 0 = 2 Z 3
£ £ £ g s g g = & 2 = = S
g g g S = 2 2 2 g g 3 = 2 =
@] &) @] =) ) =) =) Q — < &) < = [-»
Fat 0.036 -0.015 -0.228 -0.072 -0.275 -0.424 0.129 -0.260 -0.243 -0.490 0.380 0.058 0.588 -0.249
(0.903) (0.960) (0.433) (0.806) (0.342) (0.131) (0.660) (0.369) (0.402) (0.075) (0.181) (0.843) (0.027%) (0.390)
Carbohydrate -0.611 -0.471 -0.761 -0.663 -0.629 -0.725 -0.286 0.238 -0.797 0.093 -0.059 -0.385 0.297 0.494
(0.020%) (0.089) (0.002%) | (0.010%) | (0.016*) | (0.003%*) (0.321) 0.412) (0.001%) (0.751) (0.841) (0.174) (0.303) (0.073)
Starch 0.353 0.525 0.543 0.282 0.390 0.415 -0.004 -0.044 0.431 -0.269 0.174 0.590 -0.023 -0.355
(0.215) (0.054) (0.045%) (0.328) (0.168) (0.140) (0.990) (0.882) (0.124) (0.352) (0.553) (0.026*) (0.937) (0.212)
Total dietary fiber -0.391 -0.332 -0.491 -0.319 -0.553 -0.433 0.087 0.028 -0.498 -0.061 -0.239 -0.166 0.417 0.129
(0.167) (0.246) (0.075) (0.266) (0.040%) (0.122) (0.768) (0.925) (0.070) (0.836) (0.410) (0.572) (0.138) (0.659)
Crude fiber -0.612 -0.499 -0.725 -0.589 -0.554 -0.614 -0.253 0.300 -0.707 0.125 -0.054 -0.343 0.267 0.379
(0.020%) (0.069) (0.003%) | (0.027*) | (0.040%*) | (0.020%) (0.382) (0.298) (0.005%) (0.669) (0.855) (0.230) (0.357) (0.181)
Ash -0.317 -0.077 -0.368 -0.207 -0.098 -0.341 -0.163 0.107 -0.316 0.293 -0.121 -0.238 0.547 0.322
(0.269) (0.794) (0.196) (0.478) (0.740) (0.232) (0.578) 0.717) (0.272) (0.310) (0.680) (0.412) (0.043%) (0.262)
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3
=
© =
kS = .
Variable © S 8 2
> = = z 2 &=
s 2 £ Z 3 E 3 3 %
= > w S &) a ‘s =) - < -
o A 2 i 2 ] 2 S = > S S % = S
PV 0.061
(0.836)
F95°C 0.373 0.409
(0.189) | (0.147)
F50°C 0.399 0.091 0.904
0.157) | (0.758) | (0.000%)
SB 0.292 -0.560 0.492 0.774
0.311) | (0.037%) | (0.074) | (0.001%)
cC 0.247 -0.137 0.730 0.919 0.851
(0.395) | (0.641) | (0.003*) | (0.000%) | (0.000%)
BD -0.156 0.860 -0.113 -0.410 -0.888 -0.560
(0.595) | (0.000%) | (0.701) | (0.146) | (0.000%) | (0.037%)
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5
=
° =
= Z -
Variable ® i ‘g -qé
> = = = £ =
O O o 2 3 2 § = ot
[ > n =3 @) o = ) - = = - =
Z & 2 g 2 S 2 = = £ & S g S 5
Energy 0.261 0.633 0.258 0.116 -0.307 0.055 0.534
(0.367) (0.015%) (0.372) (0.693) (0.285) (0.852) (0.049%)
Moisture -0.410 -0.574 -0.427 -0.295 0.120 -0.247 -0.376 -0.932
(0.146) (0.032%) (0.127) (0.305) (0.682) (0.395) (0.185) (0.000%)
Protein -0.180 -0.496 -0.251 -0.099 0.232 0.165 -0.393 -0.308 0.130
(0.537) (0.071) (0.388) (0.736) (0.425) (0.572) (0.164) (0.284) (0.657)
Fat -0.249 0.398 -0.270 -0.336 -0.532 -0.369 0.575 0.500 -0.166 -0.550
(0.390) (0.158) (0.350) (0.240) (0.050) (0.194) (0.032%) (0.069) (0.571) (0.042%)
Carbohydrate 0.494 0.665 0.544 0.358 -0.125 0.163 0.410 0.843 -0.863 -0.569 0.230
(0.073) (0.010%) | (0.044%*) (0.209) (0.669) (0.578) (0.145) (0.000%) (0.000%) (0.034%) | (0.429)
Starch -0.355 -0.316 -0.434 -0.461 -0.183 -0.446 -0.103 -0.424 0.626 -0.334 0.340 -0.396
(0.212) (0.272) (0.121) (0.097) (0.532) (0.110) (0.726) (0.131) (0.017%) (0.243) (0.235) | (0.161)
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5
=
° =
. = z =
Variable = = 3
5 =
~ e = E 2 =
. o s g 3 - e = 2
= > 'g =4 &) L ‘s 1) - ) = - =
o & 2 i B o 2 5 s £ 2 S = = 5
Total dietary fiber 0.129 0.229 0.129 0.140 -0.029 0.224 0.171 0.363 -0.456 0.016 0.035 0.314 -0.376
(0.659) (0.431) (0.659) (0.633) (0.922) | (0.441) | (0.559) (0.202) (0.101) (0.956) (0.906) (0.275) (0.186)
Crude fiber 0.379 0.408 0.434 0.345 0.028 0.235 0.195 0.641 -0.788 -0.180 -0.118 0.778 -0.620 0.575
(0.181) (0.148) (0.121) (0.227) | (0.924) | (0.420) | (0.503) | (0.013*) | (0.001%*) (0.538) (0.687) (0.001*) | (0.018*) | (0.031%*)
Ash 0.322 0.275 0.440 0.426 0.180 0.480 0.044 0.259 -0.443 0.045 -0.132 0.293 -0.392 0.657 0.444
(0.262) (0.341) (0.115) (0.129) (0.539) | (0.082) | (0.881) (0.371) (0.113) (0.880) (0.652) (0.309) (0.166) (0.011%) (0.112)

*p-value < 0.05
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PC1 PC2 PC3 PC4 PC5 PCo6 PC7 PC8 PC9 PC10
Eigenvalue | 11.139 | 6.633 @ 2.275 1.723 1.398 1.130 0.969 0.643 0.422
Proportion | 0371 | 0.221 | 0.109 | 0.076 0.057 0.047 0.038 0.032 0.021 0.014
Cumulative | 0.371 | 0.592 @.702 0.777 0.835 0.881 0.919 0.951 0.973 0.987
PC11 | PC12 | PC13 | PC14 | PC15 | PC16 | PC17 | PC18 | PC19 | PC20
Eigenvalue | 0.196 | 0.165 | 0.033 | 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
Proportion | 0.007 | 0.005 | 0.001 | 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
Cumulative | 0.993 | 0.999 | 1.000 | 1.000 1.000 1.000 1.000 1.000 1.000 1.000
PC21 | PC22 | PC23 | PC24 | PC25 PC26 PC27 PC28 PC29 PC30
Eigenvalue | -0.000 | -0.000 | -0.000 | -0.000 | -0.000 | -0.000 | -0.000 | -0.000 | -0.000 | -0.000
Proportion | -0.000 | -0.000 | -0.000 | -0.000 | -0.000 | -0.000 | -0.000 | -0.000 | -0.000 | -0.000
Cumulative | 1.000 | 1.000 | 1.000 | 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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Boxplot of Vitamin E alpha-tocopherol
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