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Supanisa Suttipong 2010: Development of the Processes for Nutrition Addition for
Making Sheet Dried Banana. Master of Engineering (Agricultural Engineering), Major
Field: Agricultural Engineering, Department of Agricultural Engineering. Thesis

Advisor: Assistant Professor Siwalak Pathaverat, Ph.D. 206 pages.

This research was studied on the effect of temperature and time on the level of consumer
acceptance of dried banana and using a hedonic scale for the tested texture and total color
different. The results showed that the suitable conditions for making sheets dried banana was at
65 °C for 11 hours and then a changed of temperature to 55 °C for 3 hours. Studies of the brown
color development of sheet banana by the 4 kinds of chemicals and the different durations for
scalded banana, found Na,S,O; solution at 1000 ppm was suitable for dipped banana before
drying. 2 kind of sheet banana were developed: sheet dried banana with cereal and crispy sheet
banana with added protein isolated from soybean. The results showed that the sheet dried banana
product with cereal which receive maximum consumer acceptance had a quantity of cereal in the
ratio of quantity of all cereal between dried sunflower seed 40%, dried pumpkin seed 30% and
black and white sesame seed 30% and had the ratio by weight of all cereal seed and sheet banana
of 0.1:1. For crispy sheet banana had the suitable condition in formula which had the quantity of
ingredient of banana, protein isolate from soybean and sugar 31.46%. Percentage between
banana, protein isolate from soybean and sugar were 72, 5 and 23%. And had stable of starch
18.75% which had the ratio between wheat flour and banana starch 2:1, coconut milk 25.46%,
NaCl 0.52% and black sesame 1.67% and water 18.39%. The resulted of consumer acceptance
with sheet dried banana and crispy sheet banana were got all liking 7.41 and 8.03 respectively.
Studies on preserving condition of sheet dried banana and crispy sheet banana by packed product
in polyethylene plastic and laminate bag which both bag were packed in vacuum and normal
condition. The results showed that sheet dried banana and crispy sheet banana had maximum

preserving times in laminate bag at 9 and more than 12 week respectively.

Student’s signature Thesis Advisor’s signature
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(acids) 11agATUDUA (carbonyls) LOANOF HUINNIT 100 FHA (HUTILHENNUNNNFUADU
o I'4 ng/ a A o Ao o W 9 1 a a
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3: Hultin (1961)
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CH;OH

0 -\-"\l_
| _ CHOH Hox"'(\\ CH,OH

0 \/& g o "' n * 0 an a1,6"glycosidic linkage
HO-
CH,OH |
HO /i a0 p C\n,ono
/ N
an a-1,4-glycosidic linkage HM CH-OH HU\A""W\, «CH,
HO | HO ¢

€ 3 N T

A2 -0 o

0

HM HULI(;\ __cuon
HO e

" 5 subunits of amylopectin HO
3 subunits of amylose

ol Ouo\’_‘\\\\

() (V)
MN1 ) ozilaa ) ozl lamaay

#1301 Bruice (2004)



10

AITRTIUREY

uflaifluniuile

: . . .
i 2 manlasunlasveadiauiladieliausou
a ) s L

NN NAUTIA LazNona (2546)

a a ] <3 1 9 A A <4
m3nawan lussuvoudautluiald 3 szee (mnn 3) Aeszezusndiauilaay
= o Y 1 o w A o @ o ¥y A ' ' P4
qaauiudu ldedeinatazinamswesimuuiunay1a iesaing sz luaead
. A 1 Yo o A A 4? < [ o [l
(micelles) Bangulasina anuwilavesarsuviuasovs limindu dautledanesnmigalse
)] { a a v . . 4 ' A
pagTassarauuininamstauaasziny Inar 136 18 (birefringence) (i laansiniin oy

a

ag Y g} = a a a % =& 1 a A
gangildmsazmeiuilaudguugilumananai lusdu swilwaazsialigungi
a a % 1 [ a 4 { {
Tumsinaan lusFuuanaianu ldamusianazeanlsznevusanil (113190 4) sz 2
5] A o 1 S ' s <2 ' o
wanilaaziTunediegesaiE i s1aurszn e luadmeludiauilsezoounoas Wusy
o < = g’ 9 a @ @ o My <
laTasnugnihiane Wandlsazqaduiudmmn waginamswossuuuiunay u1d e
H 1 H a a Il
utlsfimsnlasugilsas Tnssadrawuiinams denasszun Tnan lsa1d anwwilaves
H A 2 \ < 2 A Jyy A A
myazaorihuilazmiuiuedasiast mmiuuilnazaieirdazisuazaeeonuaziny
A A A A = Y A 1< v A dg} = A
wilnaaas Wolimsugugiiae ldnawmdhgszezi 3 iauiliwesduniniusudgaines
v 3 A a 3 o ° Y A
audunazianoan Tuanavedozll ladunadnaznizianizaeoonuinlinnuiia
di T Yy @ Aa ~ 1 Yo a v A v o 19 ]
anad eddeslmeud TuanaesiTaanedIndivazinamsdaGeadinu I niaeniuse
1 a I~ 1 aa 9 ldy Y 09; =
lelasouszrnaluana waidlusaurauia Tasead e lwitiamnsoguiiuaz lutinsge

g} 9 = = A Y dgl a o =} ~ dg/ I " oo 9
HUVTUIDN UANTUHUAAINININUU LﬂﬂaﬂymzmamufJ’Jmmmiamugmﬂmmumﬂﬂ

Y
9 4
GLERERL uamﬁaga, 2546)



Hadlan

Frazh 3

complete
dispersion

|
23

\

«— pasting temperature

— ATUNUATDN

—_— = gl (evsiue)

H a a o ]
ﬂﬁ/‘lﬁ 3 SzﬂzmiLﬂﬂti]a1m'1uL“B%ueuaﬂL3JﬂLLﬂﬁ

131 Sanders (1996)

M3197 4 guugimananan lusduvewilatiaag 9

11

Uil

QUUANMIINAANA IUIEFU(°C)

Y
nde
1 Tna
Y F)J =
I Inadnuvdien
HUrlS
#1813

Y 9
U1

72%
80
74
64
63
81

d' a J a
NN ITUYY (2535), *HITUNT LAY (2539)



12

s 5 Usmansaezi lundudululdsaule lmannngurdos

nsaeziiTudsuiy USua (Waansu / nsuldsan)
Fanau 28
ToTasgdn 49
Q%u 82
lagu 64
Fanu + w'lnlediu 26
ilaezantiv + Tnlsdu 92
N3 1oty 38
N3 Ty 14
Nau 50

fan: Hettiarachchy and Kalapathy (1997)
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! wva oy % < @
ﬂ151\1ﬁ 6 AUTVUAVDIUINULNAANMIUASIU

Chemical composition (seed) (%)

Moisture 5-7

Fat 22-40
Protein 22-33
Chemical and physical characteristics (oil)

Iodine Value 120 - 142
Acid Value 3.0
Saponification Value 188 — 194
Unsaponifiable matter 1-1.5
Specific gravity (25/25 °C) 0.915-0.920
Refractive index (25 °C) 1.471 —1.475
Color (Lovibond) 20Y : 2R

Fatty acid compositions (% methyl ester) (Asgrow 500)

Palmitic acid 6.09
Steric acid 3.13
Total saturated fatty acid 9.22
Oleic acid 30.57
Linoleic acid 60.21
Total unsaturated fatty acid 90.78

A3N: NRUABATIAL (2528)
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1 I J
ammumﬁmaamnuquiuuaaﬂawﬁm (Randomize Complete Block
. a A o v A o 9 v o A 4
Design, RCBD) Iﬂﬂuﬂa@ﬂﬂﬂ qa9 flavane ﬂmaﬂymzmm%mmﬂﬁzﬁmﬁum AUATICH

ANULLl3159U (ANOVA) N3zautiad ey 0.05 LAZNATIUANUUANA NUDIAUR ATV

ATUUUANNFOUAIYIT Duncan Multiple Range Test (DMRT)

4 o ! a < o 3 o < °
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0.15:1, 0.1:1, 0.07:1 uaz 0.05:1 Taevimnin v ldevfigumginaznafimnzauiigaiildan
nsnaaesde L1 shwansueid lduniaiiugug vuie 4 x 4 mudiues asidon
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M990 11 SosazvosriauazlSunavesaiumaun 1 lumswauindlreununson

AIUNAN
s ufls p v .. ) P
naw SPI  wmansw  vhaed ndetly g 1h
uthad  utlendae
1 20 0 15 3 15.96 25.46 0.52 1.67  18.39
2 20 0 15 6 12.96 25.46 0.52 1.67  18.39
3 20 0 225 3 8.46 25.46 0.52 1.67 18.39
4 20 0 22.5 6 5.46 25.46 0.52 1.67 18.39
5 20 15 0 3 15.96 25.46 0.52 1.67  18.39
6 20 15 0 6 12.96 25.46 0.52 1.67 18.39
7 20 225 0 3 8.46 25.46 0.52 1.67  18.39
8 20 22.5 0 6 5.46 25.46 0.52 1.67 18.39
9 20 7.5 7.5 3 15.96 25.46 0.52 1.67  18.39
10 20 7.5 7.5 6 12.96 25.46 0.52 1.67 18.39
11 20 11.25 11.25 3 8.46 25.46 0.52 1.67  18.39
12 20 11.25 11.25 6 5.46 25.46 0.52 1.67 18.39
13 20 5 10 3 15.96 25.46 0.52 1.67 18.39
14 20 5 10 6 12.96 25.46 0.52 1.67 18.39
15 20 7.5 15 3 8.46 25.46 0.52 1.67  18.39
16 20 7.5 15 6 5.46 25.46 0.52 1.67 18.39
17 20 10 5 3 15.96 25.46 0.52 1.67 18.39
18 20 10 5 6 12.96 25.46 0.52 1.67 18.39
19 20 15 7.5 3 8.46 25.46 0.52 1.67  18.39
20 20 15 7.5 6 5.46 25.46 0.52 1.67  18.39
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Y
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a a3 A o @ A 1 J aag dy v o 9 J o
UUADNAD q@]i ﬂﬂﬂﬂﬂﬁ]ﬂT?ﬂ!@@ﬁll@ﬂﬂﬂ@] IUBDHUANTAIULIINA LAZATIU NINITNAADN 3
091 a o { @ v o w 1 T {
1 AR 1zHANUI1591 (ANOVA) Nizauiiadify 0.05 NATDUANLANANUDIAURTY

UYBIATINARILIT Duncan Multiple Range Test (DMRT)
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Nuwumsnaasuuuguluuaenanuysal (Randomize Complete Block
. 4 v o Y 9
Design, RCBD) lumsanuusesmsasirdeunauniwnilsamaudaalons ldazuuu
9 = a dy LYY Aa o 4 A A U v
ANUFOU AUA TAINA IHOTUAT 1azANUFIUTINVOINANAMN Tasliuasnie gas Tlade
Y] v v oA 4 { [ v o @
AvanbazAMN NN N TzamMduRa Tnsizranuulsilsiu (ANOVA) Aszauiisdinn 0.05
NATDUANVLANANVDIANIRAGVBIAALLUUANNYOUAIYIT Duncan Multiple Range Test

(DMRT)
¥, MINAFATHAAS UITNABUHLN T

MUHUMINAADIIT Mixture Design 31U Trilinear coordinate
(Douglas, 2005) tileWagATVOIHAARMTNIBUALNT DU GRS TN AUVDS
wansas Taolddunauiidadonnnde n. meldtiviianin 3 ¥iia Ao Ha3of 1 drunaw
ndo Yovaz 30— 70 Tadvd 2 Tusau'le Txannndamaes (SPD) Yovay 10— 30 3ot 3
shaanae Yevaz 20-50 drunaianuafi 1 lumsnaaosldun daunauvosi 3 Tade
fanadesas 31.46 utl (asrarvveanilsanadeudlandie 2:1) fovaz 22.5 ihingdi Jovaz
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dulsznou
qa3 ” - T v 59U
naY TisauleTsannndunass (SPD  1haansie
1 70 10 20 100
2 60 20 20 100
3 55 10 35 100
4 50 30 20 100
5 45 20 35 100
6 40 30 30 100
7 40 10 50 100
8 30 30 40 100
9 30 20 50 100

MNN 9 AWHUIVBININAADITT Mixture Design VOIHAAA UM NAIUHAUATOUUVULATY

SUGAR
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[ a % 4 [ (%
duRaraasuNnd1BURLNTOUR 18NS TRAZILUAMUFD VLD 9—point hedonic scale AUA
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nagaUs UL 30 AU TuATUTAMA ANUNTOD LAZANUFOUIIY TIUAUMINATOUAUNIN
M5z mMauAEITNTNT U U BTV (Quantitative Descriptive Analysis) AINIANUIN A

&£ g 9 A = o 9 @ a
Gml,ﬂmmﬂﬁmmmumivlﬂvlumuau 15 AU 1umuaﬂymzﬂi1ﬂ§] THBIA LUASAINUNTDU

Wigas Mg anveIRaas aainaeuruNToU Taomsadsaums
. d‘ [ [ 4 [ 9 = O'J A
DANBY (regression) IBHIANUFNINUTUDIAILITNAE Ti)sanle Taanninaaides (SP)
9 Y
uazihmansie NuAzIUUINMINAdeUAMMUN WY sz e mduRadusana o dure
Y
HAzANUFIUIIM HazHamsIammanienn Taumiiledudaduusina uaganemos

Aaas E Ay v ) |
LIDANIN ﬁnﬂuuuTﬁMﬂTiﬂﬂﬂ@ﬂﬂllﬂu1ﬁ51\3lﬂu Contour plot

1 < 4
'JNLmumimaamuuqﬂuuaﬂﬂauym (Randomize Complete Block
4 v v a o 4 ]

Design, RCBD) Glumi?iﬂmﬁmmimaammmwwNﬂizamauwﬁwammmﬁammu

Y Y R s a Aa a
NSOUAIIMS IAALUUUAIINTO LY 9—point hedonic scale HAZITMINTTUUNFIT

. . . = . A g = [y v A [
(Quantitative Descriptive Analysis) Taglvasnfe (2¥] fladeno ﬁﬂHmZﬂmmWﬂNﬂi%ﬁ1ﬂ

¥ v oA J A @ 1
qdUNT 3&ﬂ51$ﬂﬂ31lllll|iﬂiﬂlu (ANOVA) NITAUUIFIAY 0.05 NATDUANULUANANUD

ANNAYVDIAINLLUUANNYOUAIYIT Duncan Multiple Range Test (DMRT)

1 I 4 4
awuwumsmamuuuqaﬂuuaaﬂﬁuuuﬁtu (Randomize Complete Block
. = 4 A g A o o A
Design, RCBD) TumsfAnyusaanmsnaaaugumnniimenn lnsliuaenas gas iladeas
Y o g' a ' H o
ANHAZADNINNNMENIN TININAADY 3 F1 AATILHANNNT5IU (ANOVA) Nzatl
Wod1Any 0.05 NAFOUANULANANYDIAUNAVUDIAIUTINAAIBID Duncan Multiple Range

Test (DMRT)

=2 (v Y a A \ a o Jd Y Y v Vv v
2. ﬂ'liﬂﬂ‘]el1ﬂ1ﬁﬂ93»15‘IJGUf’N@Uiiﬂﬂﬂuﬂﬁﬂﬂﬂﬁﬂﬂﬂ!”ﬂﬂﬁﬁﬂ@ﬂ!!ﬂﬁ!!ﬂﬂ!!ﬂu!!ﬁ%ﬂaﬁﬂ!!ﬂu
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1 1 A 9 Aa [ a a [ a o d 9 ] 9 A ~aa 9 a
@]’EJ]J],‘]J'J”Iil"Iﬂﬂﬁ‘VIEj‘]ﬁiﬂﬂEJE’J‘JJ?‘]JLL‘L!’Jﬂ’J"IiJﬂmﬂEJ’Jﬂ‘]JNa@]ﬂﬂlcﬂﬂaﬁﬂlmuﬂnla?} IDUAUMVT
o [ a o 4 1 o a o J ¥ @
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a { v @ a a o 4
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1111 9-point hedonic scale 10 1 = liFouNINNGA 1Az 9 = FoUWINAFA d0IUNRING
a [ J a’/‘ a d
nadeufe 15901MsnaNuIINGIdnbasmMaas laglddnaaeunimua 150 au InT1ed

Y N =
Yoyaluzimiosay taganud
a d a o Jd Y v ' v v
3. NITAATISHAUMNHAANUNNAILIVUTINUVVUNULASNAIYUNUNTDD

o a o ¢ Y v ' Y ' A Yo o Y a
u']Wa@]ﬂmCV]ﬂa')ﬁlf]11llﬁ\‘]l!ﬂﬂllwuuagﬂﬁﬁﬂllwuﬂi@ﬂ‘ﬂulﬂﬁﬂﬂ'ﬁﬂf]lliﬂ"ll@\ﬂﬂ‘UiIﬂﬂ

a 4 1 [ Y
"1)']ﬂslglj’f) 1.3 WAATICHAUNTNATN (MANUIN R) Aail

3.1 pamlsznoumanil 1aun 11s@u (Bradford, 1976) lusiu (Pomeranz and

Meloan, 1978) 1182181 (AOAC, 1980)
Y Y

3.2 puammaail laun 111a1a3a2%9 taziimiaiiy (Hode and Hofrieter,

1962)
Y 1 di’ v o Y =3 =
3.3 ANUMINIenN I laun iodudadunsds usana ard
A A 7o

a =) a = J
3.4 Ysmugaunsd 1dun USuagaunidnaue Saauazsl (Food and Drug

Administration, 2001)
= & W a v Jd v Y | v v
4. MIANHITNNIZMIUNUINHINAANUNNAIYOVUHUUV VLN UL NAIYUNUNTOV
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4.1 MIATNAOUAUMNUDIHAANUNNAIBOULTIULAY

a o J ] Y
4.1.1 ﬂﬂ!ﬂWWﬁ}'luﬂ'lfJﬂTW‘U@\‘]Nﬁ@ﬂﬂl“ﬂﬂé}?]‘(’l’@ULLﬁQLLUU!LWUIﬂﬂﬂWS?ﬂﬂT% Tag

g @ o 4 an @ 4
141nTeeind naziannomesuenalanndlannd

4.1.2 aamwniadiuadl 1810 AU (Thiobarbituric acid number: TBA)
o L4
asaeUNNdaY
9 a AdNY 1 a a S J é’ = 4
4.1.3 aaunwnadiugaunss 1dun USunanaunidnaue daduazs

asvaeuNn 2 dlai

9 v @ o LYY
4.1.4 guamnenuilszamaude imsnadeunumunlssamdura
ax a a = . < "l L 99 A =
ABMINTTUUUFIUTWI% (Quantitative Descriptive Analysis) Taglddnaaaunriumsene

10 AL
42 MIATNADVAUNHUYBIHAAN UNNAIBUHUNTOL

9 a o J 9 ' v 1A 9
42.1 ﬂﬂ!ﬂ'lWﬂTLlfﬂfJfl'lW‘llﬁNNﬁ@]ﬂm“ﬂﬂﬁ’)ﬂlmuﬂiﬂﬂiﬂﬂﬂ'ﬁ'}ﬂﬂ']ﬁ Tﬂﬂclsb'

A L= @ 1 J aan o J
NI9NIAT ng'lﬂﬂ'm@m@ﬂl@ﬂﬂ?@nﬂﬁﬂﬂ']‘ﬁ

432 aaunmwniaduadl 18un A1 (Thiobarbituric acid number: TBA)
o L4
asdeUNndaY
9 a ~ J 9 T a a =~ J 3 =) 4
423 aaunwnediugaunss 1dun Usunaaunidnaue daduazs

asvaeuNn 2 dla

42.4 guamnusulszamduda fimsnadeunanunialszamdauia
as a a . . .. . vy A =
ABMINITIUUNFITU9 (Quantitative Descriptive Analysis) Taglugnaadeunriunsiney

10 AU
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a1mwumimamuuuqﬂuuaaﬂﬁuu“ﬁm (Randomize Complete Block
' A o 4
Design, RCBD) Gll‘lﬂﬁﬁﬂ‘kl"lﬁ’é)\‘lﬂﬁ@]3’J‘i]ﬁ@1_]ﬂﬂ!ﬂWW“VINﬂWfJﬂ']WLLaZVINLﬂﬁSUENNaﬁﬂm“ﬂ
9 9 [ 9 1 = A [ L < [ v A
NAYDUUNIUUVULNULASNAIYLNUNTDUY Iﬂfm‘ﬂﬁ@ﬂﬂ’ﬂ ﬁﬂﬂ']ﬁﬁluﬂﬁlﬂ‘ﬂiﬂ‘kﬂ flavene
g o a o o oo S a ¢
ﬁ'ﬂ13$fﬂilﬂlliﬂBWWﬁﬂﬂﬂ!“ﬂiuUii’gﬂm“ﬂ MINTNAADI 3 §1 AATIErHANULY U5
(ANOVA) N5zautisdagy 0.05 NATUANULANAINUBIAURAGUDIAINUNINNIINIENIN

1AZNAUATIAIEIT Duncan Multiple Range Test (DMRT)

1 <]
’;1mwumamamsmugﬂuuaaﬂauuvmf (Randomize Complete Block

Design, RCBD) TumsfnyuseamsnaaounanInniedss e mauiaismsns sauung

v d 9

Y3118 (Quantitative Descriptive Analysis) YBIHAANUNANAIWOUL ULV LUAULAZ NAIBLLHY

A o 1

A g A o E( S o U @
nsou lastudenas dlamtlumainuiny Jadeas audnyazvesmgunwnlssam

Q

v v oA J A v @ o w 1
quAd Basevanunlsdsiuv (ANOVA) N32aUUgd109 0.05 NATDUANNUUANAINUD

9

AundsvesmnuanyaznNlszamMauAdIasMs o5 Uv0RD5 1nARI835 Duncan

Multiple Range Test (DMRT)
5. agUNNIMS5IY
MAIFIAINIT TUNEAT AUZIFINTIUAAAST SUNALAY UHANGFOINBATATAS

6. 32EZIANIFINNIVEY

RoUNgATMEU 2551 — fueew 2552 1Wuszesia 11 Heu
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a

11NN 10 NAIBLRUNBUOUIRINQUUYN 50, 55, 60, 65 11AZ 70 DIAT
A ~ A A g P-4 A P Aas A
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Ternary Graph (mixture make.STA 10v*10c)
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Ternary Graph (mixture make.STA 10v*10c)
v=-1.153*x+4.103*y-4.595*z+14.87*x*y+35.817*x*z+16.247*y*z
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Ternary Graph (mixture make.STA 10v*10c)
v=1.649*x+8.376%y+0.839*z+2.353*x*y+22.616*x*z+5.629*y*z
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Ternary Graph (mixture make.STA 10v*10c)
v=1.466*x+0.451*y+1.563*z+17.929*x*y+19.824*x*z+17.031*y*z

0.1
SUNFLOWER

MNN 18 AN UITINAADIVDID

7.27 4

SUNFLOWER

a

N 19 Contour plot YOITAHIA

SRR ONTEY

6.57 6.67 6.77 6.87 6.97 7.07 7.17 7.27

WHITE AND BLACK SESAME

6.542
6.614
6.686
6.757
6.829
6.901
6.973
7.045
7.117
7.188

| [ (NN

3]
o
o
<
[¢)

0.2 0.3 04 05 0.6 0.7 0.8 0.9
PUMPKIN

[ =}

J :/, a a o J 1 a
IAYsznoue 3 Fila ﬂlﬂﬁwﬁﬂﬂm“ﬂﬂgﬂﬂlmulﬁiﬂ YNY

WHITE AND BLACK SESAME

6.546
6.622
6.698
6.773
6.849
6.925
7.001
7.077
7.153
7.229
above

IENECCCONEN

PUMPKIN

{ a [ 4 1
nnaaalugal pseudo-components YoIHARN MANA LA

88



Ternary Graph (mixture make.STA 10v*10c)
v=-3.075*x-6.994*y-1.162*z+35.683*x*y+33.578*x*z+27.134*y*z
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Ternary Graph (mixture make.STA 10v*10c)
v=-17.466*x-12.97*y-6.634*2+82.211*x*y+72.369*x*z+16.969*y*z
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g3 20 Ao Seway utlead 15 uilinde 7.5 SPI 6 1mans1e 5.46

v Y
1 J an v o 9 1
m‘snﬁ 25 ﬂTJ’EJmE]ﬁLL?JﬂG]’Ja Lﬁﬁ]’ﬁhﬂ’dﬂWn&Liﬂﬂﬂ HagAMNIU

qa3 ANoIADILIOAAIA 115909 (HIAW) N (39)
1 0.439 2.15(0.05)a 0.00269
2 0.426 2.19(0.08)a 0.00267
3 0.437 2.17(0.07)a 0.00273
4 0.418 2.15(0.06)a 0.00256
5 0.427 4.11(0.08)b 0.00518
6 0.440 4.14(0.06)b 0.00537
7 0.398 5.05(0.07)c 0.00768
8 0.387 5.11(0.05)c 0.00833
9 0.483 2.15(0.06)a 0.00280
10 0.476 2.17(0.06)a 0.00273
11 0.482 4.15(0.10)b 0.00544
12 0.463 4.13(0.09)b 0.00553
13 0.470 2.18(0.03)a 0.00266
14 0.427 2.16(0.02)a 0.00259
15 0.419 4.20(0.25)b 0.00533
16 0.431 4.15(0.08)b 0.00531
17 0.425 2.19(0.06)a 0.00265
18 0.458 2.22(0.07)a 0.00255
19 0.417 4.17(0.06)b 0.00530

20 0.420 4.19(0.04)b 0.00545

1 d‘ 9 1 = [ d‘dw A [ =
RN (a-c¢) mmaEmJawayagmazﬂgﬂiuuu’maummﬂumaﬂmmmuﬂuﬂmam

]
an v

lusianuuanasiuedsliisd Ay neadansza 0.05

o < 1 { 9
G]’JL@GUGLL!’NLQ‘]J = mugﬁmmummgmmawaya
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=l

qaq o AW ANUNTDU AIUFOUIIY
1 5.30(0.65)a 5.37(0.67)a 5.63(0.61)a 5.53(0.53)abc
2 5.17(0.65)a 5.33(0.71)a 5.60(0.62)a 5.40(0.72)a
3 5.43(90.68)a 5.27(0.45)a 5.83(0.70)abcde 5.60(0.72)abc
4 5.33(0.71)a 5.23(0.43)a 5.76(0.77)abc 5.50(0.82)ab
5 6.13(0.57)bc 5.33(0.55)a 6.20(0.61)dfgh 5.93(0.74)cd
6 6.10(0.55)bc 5.30(0.47)a 6.07(0.78)f 5.90(0.760bcd
7 6.57(0.82)d 5.26(0.45)a 6.53(0.51)gh 6.10(0.76)def
8 6.50(0.68)cd 5.20(0.61)a 6.50(0.63)gh 6.03(0.76)de
9 6.27(0.74)bed 6.27(0.45)bed 5.96(0.72)abcde 6.17(0.70)def
10 6.17(0.70)bed 6.20(0.66)bc 5.80(0.61)abcd 6.13(0.68)def
11 6.20(0.61)bed 6.67(0.68)cde 6.47(0.82)gh 6.53(0.63)fg
12 6.17(0.75)bed 6.63(0.72)de 6.43(0.73)gh 6.47(0.97)ef
13 6.13(0.78)bc 6.40(0.62)bed 5.83(0.83)abcde 6.20(0.55)def
14 6.07(0.64)b 6.33(0.55)bed 5.80(0.85)abed 6.13(0.68)def
15 6.17(0.83)bed 6.50(0.73)bcde 6.23(0.50)efgh 6.43(0.73)ef
16 6.17(0.87)bed 6.43(0.57)bed 6.13(0.35)cdefg 6.30(0.79)def
17 6.07(0.81)b 6.27(0.64)bcd 6.03(0.61)bede 6.23(0.77)def
18 6.10(0.55)bc 6.17(0.83)b 6.00(0.69)abcde 6.17(0.87)def
19 7.23(0.68)e 7.10(0.66)f 6.56(0.73)h 7.03(0.72)h
20 7.13(0.68)e 6.83(0.75)ef 6.53(0.82)h 6.90(0.76)gh
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arulszneu

AR

AIUNTIDU AINTOUIIY
1 8.13(0.78)c 7.97(0.67)d 8.03(0.76)c
2 7.87(0.97)c 7.23(0.68)c 7.73(0.87)c
3 7.20(0.71)b 7.80(0.71)d 7.07(0.74)b
4 6.80(1.03)ab 6.27(0.87)a 7.17(0.79)b
éﬂ‘ﬂﬂﬁ’ﬂﬂ 5 7.07(1.03)b 6.33(0.55)a 7.00(0.83)b
6 7.17(0.75)b 6.40(0.86)ab 6.97(0.67)b
7 6.47(0.51)a 6.80(0.76)b 6.03(0.76)a
8 7.07(0.74)b 6.53(0.94)ab 7.10(0.55)b
9 7.17(0.79)b 6.47(0.97)ab 6.87(0.68)b

A ) 1 S A o Ao 4 o =
HINEIHe (a - h) AURAEVDITBYaUAaZA THIUIAUALINUNNONHI M LB UAUYLEDA
lusianuuanaesiuedesliisdiAgynmeadansza 0.05

o < 1 { 9
mgmﬂmqmu = mugﬁmmummgmﬁuawaya



Y v W a o 4 ' a a a
M3199 28 AuAMNNLsEaMduAaRand UNNAWLNUNTOUITMINITBIULFIUTUID (Quantitative Descriptive Analysis)

. qns
duilsznou
1 2 3 4 5 6 7 8 9
GARND! 7.17(0.75)d 6.77(0.68)bcd  6.87(0.82)bcd 7.13(0.94)d 6.47(0.94)ab 6.93(0.87)cd 6.57(0.77)abc 7.17(0.87)d 6.20(0.55)a
ﬂauﬂg’f]ﬂ 7.90(0.96)d 7.47(1.01)c 7.43(0.73)c 7.37(0.61)bc 7.27(0.64)abc  7.23(0.50)abc 6.97(0.61)ab 7.00(0.59)ab 6.87(0.57)a
AAUDIMADY 7.77(0.63)c 6.97(0.76)ab 7.23(0.68)b 6.80(0.61)a 6.93(0.64)ab 7.00(0.69)ab 7.03(0.43)ab 6.73(0.69)a 6.97(0.49)ab
TANINU 8.03(0.72)c 7.33(0.71)b 7.07(0.94)ab 7.20(0.87)ab 7.07(0.69)ab 7.17(0.79)ab 6.90(0.61)ab 7.00(0.64)ab 6.77(0.68)a
ﬂSUﬁfﬁﬂg’Jﬂ 8.07(0.74)c 7.33(0.88)b 7.27(1.14)ab 7.20(1.09)ab 7.10(0.55)ab 6.97(0.76)ab 6.87(0.82)ab 6.83(0.65)a 6.80(0.45)a
AAUTADUNDDI 7.83(0.75)b 7.13(0.97)a 7.20(1.10)a 6.97(1.07)a 7.03(0.56)a 7.13(1.04)a 7.17(0.70)a 6.90(0.71)a 6.93(0.45)a
ANUNTOY 7.83(0.87)e 7.33(0.88)cd 7.60(1.03)de 6.87(0.73)ab 6.43(0.68)a 6.53(0.57)ab 6.67(0.76)ab 6.73(0.58)ab 6.97(0.72)bc
U d' 9 1 =S [ dld [ =} % =1 = 1 q; 1 =7 o @ Qad‘ U
HNELTIA (a-e) mma&1"11’adﬁumgjaLmawﬂﬁluumuaummﬂuwmﬂmmuﬂuﬂuwmam UliJlJﬂ'JUJL!GIﬂ@lNﬂufJﬂNNu&ﬁW iUuﬂN’c’fﬂﬁﬂig U 0.05

o < 1 { 9y
G]?Lﬁ“llilﬂ\‘llﬁﬂ = mugﬁmmummgmmmmay‘a
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v 4
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M319N 29 aUMIARE tazdaaIuANNNlsUTINVRIMgUNINN NS TA M dNRTVeq

a [ s Y ] a S
nannuMNNAeRUnIo UL ULIE TN 1YUsAu

@

Auanyue (Y) AUNITNADDY R’
FAIA = 10.994X,-12.443X,+3.939X,+16.314X X,-7.942X X, +45.659X,X, 0.937
AUNTOU = 11.294X +15.367X,+4.680X,-29.862X,X,-0.055X, X,-6.020X, X, 0.901
AUBRVIIY = 11.009X,-7.166X,+3.017X,+10.366X,X,-7.212X X, +38.828X, X, 0.981

MUY il Y, fio AzuuuanuyeUsun MmNl sEamaudavesnandaun
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Ternary Graph (mixture make.STA 10v*10c)
v=11.009*x-7.166*y+3.017*z+10.366*x*y-7.212*x*2+38.828*y*z
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Ternary Graph (mixture make.STA 10v*10c)
v=10.994*x-12.443*y+3.939*2+16.314*x*y-7.942*x*2+45.659*y*z
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Ternary Graph (mixture make.STA 10v*10c)
v=11.294*x+15.367*y+4.68*2-29.862*x*y-0.055*x*2-6.02*y*z
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Ternary Graph (mixture make.STA 10v*10c)
v=0.393*x+0.323*y+0.474*z+0.174*x*y-0.003*x*z+0.072*y*z
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v=4.403*x+5.699*y+3.595*z-2.715*x*y+0.286*x*z-1.846*y*z

Ternary Graph (mixture make.STA 10v*10c)
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Ternary Graph (mixture make.STA 10v*10c)
v=0.003*x-0.003*y-0.005*z+0.013*x*y+0.02*x*z+0.026*y*z
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. palnaensau DIAUN
Flanin - -
VITYFITNAT VITYEQAIMA UITIYFITUA VITYGYINE
1 61.53(0.06)j 61.51(0.03)j 61.54(0.03)k 61.56(0.02)k
2 60.68(0.02)i 60.69(0.02)i 60.82(0.02)j 60.94(0.03);j
3 59.19(0.03)h 60.06(0.06)h 60.25(0.01)i 60.46(0.01)i
4 57.82(0.02)b 58.98(0.05)f 59.57(0.01)g 59.84(0.02)g
5 58.84(0.02)g 59.12(0.05)g 59.87(0.03)h 60.03(0.01)h
6 58.29(0.03)f 58.17(0.05)b 59.45(0.03)f 59.71(0.03)f
7 58.32(0.03)f 58.35(0.01)d 59.15(0.02)d 59.27(0.03)c
8 57.94(0.03)d 58.13(0.04)b 59.04(0.04)c 58.92(0.04)a
9 58.19(0.04)e 58.36(0.01)d 59.38(0.02)e 59.45(0.03)d
10 58.15(0.01)e 58.48(0.04)e 59.14(0.01)d 59.53(0.04)e
11 57.89(0.03)c 58.12(0.08)b 58.87(0.03)a 59.23(0.04)c
12 57.649(0.01)a 57.99(0.05)a 58.99(0.01)b 59.13(0.01)b
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VITYFIINAT  UIIYEQAIMA DIIYBITNAT UIIYIMA
1 6.47(0.01)d 6.49(0.01)d 6.43(0.03)d 6.41(0.02)e
2 6.79(0.03)g 6.68(0.04)e 6.49(0.01)e 6.35(0.02)d
3 6.42(0.03)c 6.38(0.04)bc 6.31(0.06)c 6.30(0.04)c
4 6.15(0.02)b 6.18(0.01)a 6.13(0.02)a 6.27(0.01)c
5 6.02(0.02)a 6.15(0.04)a 6.17(0.04)ab 6.06(0.02)a
6 6.51(0.01)d 6.37(0.01)b 6.22(0.03)b 6.15(0.03)b
7 6.56(0.02)e 6.42(0.01)c 6.34(0.01)c 6.37(0.01)de
8 6.94(0.03)i 6.96(0.05)h 6.57(0.02)f 6.40(0.05)de
9 7.17(0.06); 7.17(0.02)i 6.68(0.01)g 6.53(0.04)g
10 6.82(0.05)gh 6.85(0.02)g 6.64(0.02)g 6.61(0.04)h
11 6.62(0.02)f 6.68(0.02)e 6.52(0.03)ef 6.47(0.01)f
12 6.84(0.01)i 6.73(0.03)f 6.49(0.03)e 6.50(0.03)fg
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Flanin - -
VITYFIINAT  UIIYEQAIMA DIIYBITNAT UIIYIMA
1 16.25(0.01)f 16.27(0.01)e 16.29(0.03)e 16.31(0.05)de
2 16.76(0.03)g 16.64(0.03)f 16.95(0.03)f 16.82(0.03)f
3 17.61(0.07)j 17.25(0.02)i 17.89(0.01)i 17.76(0.04)h
4 17.17(0.03)h 17.03(0.04)g 17.72(0.03)h 17.65(0.04)g
5 17.35(0.03)i 17.14(0.05)h 18.06(0.05)j 18.14(0.04);
6 17.19(0.06)h 17.19(0.03)i 17.44(0.02)g 17.92(0.06)i
7 14.53(0.03)b 15.63(0.03)d 15.96(0.03)c 16.13(0.02)c
8 14.39(0.02)a 14.87(0.03)c 16.17(0.04)d 15.84(0.03)b
9 14.87(0.04)d 14.92(0.06)c 15.82(0.01)b 15.39(0.04)a
10 15.25(0.03)e 14.89(0.03)c 16.15(0.03)d 16.27(0.02)d
11 14.82(0.06)d 14.62(0.03)a 15.80(0.01)b 16.14(0.02)c
12 14.65(0.03)c 14.69(0.06)b 15.69(0.05)a 16.35(0.03)e
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a9 iflunan 12 dland

. e Inaensau DIAUN
Flanin - -

VITYFITNAT  UIIYGUNA VIIYFITNAT LTI INA
1 0.627(0.003)a 0.628(0.002)ab 0.625(0.001)a 0.624(0.003)abcd
2 0.628(0.004)a  0.629(0.004)ab  0.628(0.006)abc  0.627(0.002)bed
3 0.629(0.001)a 0.625(0.005)a 0.625(0.004)a  0.629(0.004)de
4 0.624(0.004)a  0.628(0.007)ab 0.626(0.005)a  0.626(0.004)acd
5 0.636(0.004)b 0.635(0.005)bc  0.627(0.003)ab  0.620(0.005)ab
6 0.647(0.006)cd 0.639(0.005)cd 0.628(0.002)abc  0.626(0.003)adcd
7 0.652(0.0046)d 0.647(0.001)ef 0.635(0.002)cd 0.631(0.002)e
8 0.646(0.003)cd 0.649(0.002)f 0.638(0.008)c 0.628(0.007)de
9 0.643(0.001)c 0.650(0.004)f  0.634(0.003)bcd  0.623(0.002)abe
10 0.645(0.004)c  0.644(0.003)def  0.627(0.001)ab 0.619(0.005)a
11 0.643(0.003)c  0.640(0.005)cde  0.628(0.005)abc  0.625(0.005)abed
12 0.646(0.005)cd 0.638(0.004)cd 0.62490.003)a 0.629(0.002)de
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a9 iflunan 12 dland

. e Inaensau DIAUN
Flanin - -
VITYFITNAT UIIYGUINA VIIYFITNAT LTI INA
1 1.02(0.04)a 1.03(0.04)a 1.04(0.05)a 1.02(0.09)a
2 1.19(0.05)b 1.15(0.03)b 1.16(0.03)b 1.17(0.04)b
3 1.21(0.04)bc 1.18(0.03)bc 1.23(0.06)bc 1.25(0.06)b
4 1.32(0.04)def 1.24(0.05)be 1.26(0.03)c 1.23(0.04)b
5 1.36(0.03)f 1.20(0.07)bc 1.29(0.03)c 1.19(0.05)b
6 1.26(0.06)bede 1.18(0.08)bc 1.24(0.03)c 1.16(0.06)b
7 1.24(0.04)bed 1.23(0.05)bc 1.21(0.04)bc 1.18(0.03)b
8 1.30(0.02)def 1.28(0.06)c 1.26 (0.06)c 1.25(0.08)b
9 1.35(0.08)f 1.25(0.11)be 1.27(0.05)c 1.21(0.08)b
10 1.33(0.05)ef 1.22(0.06)bc 1.25(0.05)c 1.2(0.02)b
11 1.29(0.04)cdef 1.20(0.08)bc 1.27(0.04)c 1.18(0.04)b
12 1.30(0.05)def 1.20(0.06)b 1.24(0.01)c 1.16(0.04)b
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o Fina AN SAVIATIN nausandae nautiy ANutiien M5YOU5
1 0.75(0.25)a 1.25(0.35)a 8.38(0.48)d 8.00(0.83)b 0.00a 0.00a 8.85(0.59)g
2 1.03(0.23)ab 1.47(0.19)ab 8.23(0.51)d 7.92(0.71)ab 0.45(0.14)b 0.00a 8.47(0.59)g
3 1.15(0.29)abc 1.78(0.32)b 7.96(0.44)cd 7.89(0.66)ab 1.25(0.42)c 0.86(0.36)b 7.64(1.02)f
4 1.32(0.18)bc 2.37(0.32)c 8.01(0.47)cd 7.83(0.50)ab 1.78(0.34)d 1.29(0.42)c 7.15(0.75)ef
5 1.24(0.30)be 2.53(0.21)cd 7.95(0.45)cd 7.79(0.55)ab 2.24(0.37)e 1.31(0.35)c 6.82(0.56)de
6 1.36(0.27)be 2.64(0.28)cde 7.53(0.39)be 7.67(0.56)ab 2.98(0.40)f 1.56(0.30)cd 6.47(0.81)cd
7 1.54(0.46)c 2.79(0.51)def 7.39(0.59)ab 7.75(0.37)ab 3.15(0.39)f 1.79(0.23)de 5.97(0.68)bc
8 2.75(0.61)d 2.83(0.34)defg 7.23(0.68)ab 7.65(0.62)ab 3.76(0.51)g 1.92(0.51)ef 5.64(0.65)ab
9 2.93(0.56)de 2.86(0.31)defg 6.95(0.68)acd 7.60(0.52)ab 3.82(0.75)g 2.21(0.31)fg 5.19(0.76)a
10 3.12(0.73)def 2.97(0.39)efg 7.02(0.48)ab 7.53(0.52)ab 4.26(0.60)h 2.45(0.55)gh 5.61(0.69)ab
11 3.38(0.64)ef 3.16(0.45)g 6.92(0.51)a 7.50(0.69)ab 4.28(0.48)h 2.63(0.62)h 5.54(0.61)ab
12 3.57(0.88)f 3.09(0.43)fg 6.88(0.62)a 7.33(0.46)a 4.41(0.40)h 2.74(0.34)h 5.12(0.80)a
HINEHN (a- g) fhm?iUﬂlaqeﬁ}au‘.amazﬂ;ﬂiuuu’J{guﬁmf‘i’uﬁﬁ SNYIMNoUNUNINEDY Iilanuuana1anueg1aiied “ngmaaﬁﬁﬁiz A1 0.05
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M1eWUINN 97 Aundenuansuzmalszamduia sdadusindrgouudnuuduinusn luge IndenaunuuussyguaIne

ﬁ/ﬂ@l’lﬁ‘ﬁ ﬁﬁywna JANNU SAFIATIN ﬂéuiﬁﬂgﬂﬁl ﬂﬁuﬁu AN MIYONITU
1 0.55(0.21)a 0.85(0.31)a 8.41(0.53)f 8.12(0.41)e 0.00a 0.00a 8.96(0.47)i
2 0.87(0.28)b 1.14(0.32)ab 8.16(0.59)ef 8.03(0.51)de 0.00a 0.00a 8.63(0.58)i
3 1.06(0.32)bc 1.42(0.29)b 7.88(0.55)def 7.85(0.30)cde 0.78(0.27)b 0.53(0.23)b 7.73(0.84)h
4 1.19(0.32)bed 2.04(0.39)c 7.94(0.40)def 7.94(0.38)de 1.13(0.31)c 0.98(0.41)c 7.02(0.60)g
5 1.35(0.21)cd 2.25(0.35)cd 8.02(0.74)ef 7.62(0.52)abed 1.25(0.31)c 1.25(0.24)cd 6.74(0.41)fg
6 1.43(0.37)d 2.43(0.33)de 8.05(0.45)ef 7.71(0.49)bede 1.57(0.23)d 1.42(0.11)de 6.37(0.81)ef
7 1.88(0.43)e 2.67(0.42)ef 7.93(0.65)def 7.59(0.48)abcd 1.73(0.32)de 1.65(0.19)ef 6.12(0.54)de
8 2.50(0.38)6f 2.76(0.29)f 7.67(0.48)cde 7.42(0.45)abc 1.94(0.44)e 1.84(0.45)fg 5.71(0.75)cd
9 2.79(0.44)fg 2.8(0.34)f 7.43(0.66)bed 7.22(0.30)a 2.47(0.23)f 1.97(0.40)gh 5.25(0.48)bc
10 2.96(0.36)g 2.99(0.44)fg 7.21(0.52)abc 7.49(0.44)abc 2.68(0.34)f 2.08(0.41)ghi 5.11(0.63)ab
11 3.07(0.40)g 3.13(0.34)g 6.95(0.47)ab 7.35(0.62)ab 3.11(0.34)g 2.15(0.30)hi 4.86(0.52)ab
12 3.11(0.36)g 3.18(0.34)g 6.75(0.42)a 7.28(0.27)ab 3.26(0.42)g 2.32(0.44)i 4.59(0.67)a
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Flaidi Fina FANU FAFIATIN nausanNd naudiy ANMINHYD MIGOUTL
1 0.57(0.22)a 0.75(0.21)a 8.37(0.39)i 8.05(0.44)cde 0.00a 0.00a 8.96(0.51)i
2 0.75(0.26)ab 1.51(0.25)bc 8.25(0.35)hi 8.14(0.35)e 0.00a 0.00a 8.57(0.60)hi
3 0.94(0.31)bc 1.26(0.30)b 8.16(0.31)ghi 8.08(0.52)de 0.25(0.21)b 0.00a 8.25(0.37)gh
4 1.10(0.23)cd 1.80(0.38)cd 7.93(0.40)fgh 7.83(0.45)bede 0.47(0.16)b 0.44(0.24)b 7.84(0.30)g
5 1.23(0.30)d 2.39(0.41)ef 7.82(0.42)efg 7.62(0.36)abc 0.98(0.28)c 0.83(0.30)c 7.27(0.29)f
6 1.35(0.18)de 2.17(0.37)e 7.74(0.27)def 7.44(0.51)ab 1.31(0.30)d 1.23(0.21)d 6.48(0.35)e
7 1.53(0.12)e 2.06(0.33)de 7.65(0.35)cdef 7.48(0.45)ab 1.64(0.25)e 1.49(0.20)e 6.17(0.49)de
8 1.82(0.26)f 2.53(0.43)fg 7.52(0.20)bede 7.63(0.45)abc 1.93(0.32)f 1.67(0.28)ef 6.02(0.52)d
9 2.25(0.32)g 2.74(0.44)gh 7.44(0.41)bed 7.35(0.45)a 2.15(0.34)fg 1.85(0.35)fg 5.11(0.35)c
10 2.50(0.37)h 2.86(0.41)ghi 7.36(0.42)bc 7.66(0.52)abed 2.27(0.23)g 2.01(0.29)gh 4.97(0.70)bc
11 2.71(0.28)hi 2.97(0.41)hi 7.28(0.44)b 7.45(0.30)ab 2.56(0.27)h 2.12(0.23)h 4.63(0.54)b
12 2.94(0.41)i 3.11(0.38)i 6.95(0.43)a 7.31(0.37)a 2.73(0.35)h 2.35(0.27)i 4.11(0.50)a
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ﬁﬂﬂ1ﬁﬁ ?T‘Li"l@ﬂﬁ JEANNU SAFIATIN ﬂéuiﬁﬂ'g{ﬂﬂ ﬂéﬂﬁu ﬂ’)'llll?iﬁﬁ]ﬂ] MIYONITY
1 0.44(0.28)a 0.64(0.18)a 8.46(0.38)e 8.14(0.37)f 0.00a 0.00a 8.90(0.49)i
2 0.63(0.31)ab 1.12(0.46)b 8.32(0.44)e 8.11(0.38)f 0.00a 0.00a 8.68(0.58)hi
3 0.75(0.31)bc 1.25(0.31)b 8.28(0.40)e 8.02(0.35)ef 0.00a 0.58(0.14)b 8.31(0.29)gh
4 0.96(0.41)c 1.74(0.26)cd 8.11(0.38)de 7.85(0.39)def 0.33(0.12)b 0.94(0.21)c 7.94(0.44)fg
5 1.27(0.26)d 2.23(0.43)ef 7.89(0.35)cd 7.56(0.32)bed 0.74(0.18)c 1.46(0.21)d 7.62(0.44)ef
6 1.33(0.22)d 2.10(0.33)def 7.66(0.41)bc 7.92(0.48)ef 0.91(0.29)c 1.24(0.26)d 7.35(0.51)e
7 1.55(0.22)de 1.84(0.42)cd 7.52(0.29)ab 7.71(0.26)cde 1.13(0.38)d 1.73(0.27)e 6.91(0.39)d
8 1.72(0.27)ef 1.65(0.27)c 7.47(0.29)ab 7.44(0.35)abc 1.32(0.21)d 1.97(0.37)f 6.53(0.44)cd
9 1.95(0.25)f 1.92(0.42)cde 7.38(0.44)ab 7.28(0.32)ab 1.54(0.22)e 2.05(0.40)fg 6.25(0.48)bc
10 2.28(0.24)g 2.41(0.39)f 7.30(0.48)ab 7.12(0.41)a 1.82(0.25)f 2.26(0.20)gh 5.86(0.67)ab
11 2.56(0.45)h 2.76(0.46)g 7.28(0.33)ab 7.24(0.36)ab 2.03(0.40)g 2.15(0.30)fgh 5.67(0.37)a
12 2.79(0.41)h 2.89(0.42)g 7.15(0.32)a 7.16(0.35)a 2.47(0.23)h 2.32(0.30)h 5.52(0.68)a

K = ] ' o v Ado A o 2 = o 1 Ao
‘ﬁu1ﬂ!'ﬁ9‘! (a - 1) mmaﬂ"llﬂx‘]"llﬁmummazijﬂiuuu%@]ﬂmﬂﬁﬂuﬂuaﬂyilﬂuauﬂuﬂﬂﬂﬂﬂﬂ Ullli]ﬂ’g’]ullﬂﬂﬁ’l\jﬂuaﬂ’mnuﬂ
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Y v { a o 4 ' {2 @ d
M3 19WUINA 910 A1 L* mAsveawansusinareununsouinuluussyusiaien

duran 12 §dannd

. palnaensau DIAUN
Flanin - -

VITYFITNAT VITYEQAIMA UITIYFITUA VITYGYINE
1 64.37(0.05)e 64.40(0.07)h 64.45(0.06)def 64.38(0.03)ef
2 64.20(0.07)d 64.23(0.06)g 64.48(0.06)ef 64.52(0.05)g
3 64.30(0.08)e 64.25(0.04)g 64.61(0.04)g 64.43(0.03)f
4 64.11(0.07)d 64.13(0.04)f 64.49(0.06)f 64.46(0.04)fg
5 63.73(0.09)c 63.92(0.04)e 64.38(0.06)d 64.42(0.06)f
6 63.70(0.09)c 63.74(0.03)d 64.26(0.05)bc 64.13(0.03)a
7 63.63(0.05)c 63.76(0.05)d 64.39(0.05)de 64.26(0.03)bcd
8 63.44(0.02)b 63.64(0.03)c 64.22(0.02)abe 64.34(0.06)de
9 63.36(0.03)ab 63.61(0.03)c 64.16(0.05)a 64.21(0.04)abe
10 63.42(0.05)b 63.53(0.06)b 64.28(0.04)c 64.18(0.07)ab
11 63.34(0.03)ab 63.40(0.06)a 64.18(0.01)ab 64.27(0.05)cd
12 63.31(0.03)a 63.36(0.04)a 64.15(0.05)a 64.33(0.04)de

v (% A

' A Y} ' o = A Y =
HWeIHe (a - h) ANABVOIVDYAUAAZYA TUIUIAUABINUNNNY IO UA YN
lifianuuanasiuedniiisdiagneananszay 0.05
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. paInaensau DIAUN
Flanin - -
VITYFIINAT  UIIYEQAIMA DIIYBITNAT UIIYIMA
1 5.44(0.03)a 5.41(0.06)a 5.46(0.02)bcd 5.42(0.04)abc
2 5.48(0.03)abc 5.42(0.03)a 5.39(0.03)a 5.41(0.02)ab
3 5.46(0.04)ab 5.44(0.02)a 5.47(0.05)bcd 5.43(0.03)abc
4 5.51(0.03)bc 5.48(0.05)ab 5.50(0.03)cd 5.45(0.03)bc
5 5.62(0.03)d 5.53(0.05)b 5.48(0.03)bcd 5.42(0.03)abc
6 5.55(0.02)c 5.60(0.03)c 5.42(0.04)ab 5.38(0.04)a
7 5.54(0.03)c 5.51(0.04)b 5.47(0.05)bcd 5.44(0.03)bc
8 5.64(0.03)d 5.60(0.03)c 5.51(0.05)cd 5.46(0.02)bc
9 5.73(0.04)ef 5.64(0.00)cd 5.52(0.02)d 5.42(0.05)abc
10 5.82(0.04)f 5.75(0.04)e 5.48(0.01)bcd 5.45(0.03)bc
11 5.78(0.09)e 5.68(0.06)de 5.45(0.03)abc 5.48(0.03)c
12 5.74(0.040¢ 5.69(0.04)de 5.43(0.05)ab 5.40(0.05)ab
W (a- 1 ﬂ'm’éfﬁumﬁi’fayjaudawﬂiuuua&@fn Suitsnusmilouiumneds

(9

lifinnuuanannuediivedinynianansza 0.05
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dunan 12 dlend

. paInaensau DIAUN
Flanin - :

VITYFIINAT  UIIYEQAIMA DIIYBITNAT UIIYIMA
1 12.65(0.02)g 12.67(0.06)fg 12.64(0.03)cd 12.66(0.04)cde
2 12.61(0.06)fg 12.74(0.03)g 12.69(0.08)de 12.72(0.05)ef
3 12.54(0.02)f 12.71(0.06)fg 12.75(0.03)ef 12.81(0.06)g
4 12.41(0.05)e 12.66(0.03)f 12.67(0.03)de 12.63(0.04)cd
5 12.36(0.04)e 12.51(0.04)e 12.62(0.05)cd 12.67(0.04)de
6 12.18(0.04)d 12.46(0.04)e 12.58(0.06)bc 12.63(0.01)cd
7 11.97(0.07)bc 12.18(0.02)d 12.74(0.02)ef 12.58(0.04)bc
8 12.05(0.04)c 12.03(0.04)bc 12.79(0.06)f 12.64(0.06)cde
9 11.94(0.02)ab 12.07(0.03)c 12.65(0.02)cd 12.75(0.05)fg
10 11.98(0.05)bc 11.96(0.05)b 12.49(0.07)a 12.72(0.02)ef
11 11.87(0.03)a 12.05(0.05)c 12.42(0.03)a 12.51(0.04)ab
12 11.95(0.09)ab 11.87(0.04)a 12.50(0.05)ab 12.47(0.04)a

v [ A

1 d‘ 9 1 09/1 = d’d v =
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! 1 4 Aana Aa o 4 ] { g { 1
MIINHINT 913 ANDIADSHOARIAVBIHAAN UN NABURNUATOU NNV NANITA9)

Funan 12 dlend

. odlwaenFau DIAUN

Flanin - -

VITYFITUA VITYIUAIMA  UIIPFITUA VITYGYINE
1 0.426(0.003)a 0.423(0.004)bc 0.425(0.003)cd 0.424(0.004)def
2 0.439(0.003)bc  0.429(0.004)cd  0.432(0.006)def  0.431(0.005)fg
3 0.445(0.003)cd  0.436(0.002)de  0.434(0.004)def  0.429(0.003)fg
4 0.442(0.004)cd  0.428(0.004)c 0.428(0.008)cde  0.417(0.006)bed
5 0.454(0.004)ef  0.439(0.006)e 0.419(0.003)bc  0.415(0.004)abc
6 0.466(0.005)g 0.453(0.006)f 0.428(0.006)cde 0.426(0.002)ef
7 0.458(0.006)f 0.451(0.002)f 0.438(0.006)f 0.430(0.006)fg
8 0.449(0.003)de  0.438(0.002)e 0.436(0.004)ef  0.434(0.003)g
9 0.432(0.004)ab  0.435(0.006)de  0.425(0.006)cd  0.421(0.006)cde
10 0.431(0.002)a 0.424(0.002)c 0.421(0.005)c 0.412(0.004)ab
11 0.424(0.005)a 0.417(0.002)ab  0.411(0.006)ab  0.408(0.003)a
12 0.428(0.007)a 0.412(0.004)a 0.406(0.003)a 0.410(0.004)ab

=2 [ (% A

[ 4 v
WK (a - g) AUNABUDITOYALAAZYA TUIUIAURBINUNTONB TP UN UMD
lifianuuanasiuegniiiodingyniadanszay 0.05
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q‘ 1 A a o J 1 A QA 1 IS
AT NHUINT D14 A1 TBA [RAVDINAANUNNAYLNUNTOUNNUNTNIITAN) Wuan

12 dansd
. e Indendau DIAUN
flanin - -
VITYFITUA VITYIUAIMA  UIIPEITUA VITYGy I
1 0.66(0.03)a 0.64(0.02)a 0.65(0.03)a 0.63(0.03)a
2 0.68(0.04)ab 0.69(0.03)ab 0.67(0.04)ab 0.65(0.03)ab
3 0.71(0.03)abe 0.72(0.02)bc 0.68(0.03)abe 0.67(0.02)abed
4 0.73(0.04)bcde  0.74(0.04)bc 0.72(0.04)bc 0.70(0.05)bed
5 0.78(0.04)ef 0.77(0.06)bc 0.74(0.03)c 0.73(0.03)d
6 0.81(0.03)f 0.78(0.06)c 0.71(0.04)abc 0.72(0.04)cd
7 0.78(0.03)def 0.76(0.03)be 0.68(0.01)abe 0.69(0.03)abed
8 0.74(0.03)bede  0.73(0.04)bc 0.68(0.05)abce 0.66(0.03)abe
9 0.75(0.04)def 0.72(0.04)be 0.70(0.04)abe 0.68(0.03)abed
10 0.73(0.01)bcde  0.71(0.04)abc 0.72(0.01)be 0.71(0.03)bed
11 0.72(0.04)abed 0.69(0.04)ab 0.70(0.03)abc 0.67(0.04)abcd
12 0.71(0.06)abed 0.72(0.06)bc 0.72(0.03)bc 0.68(0.06)abed

4

1 A 9 1 v A AA o A % =2
wneme (a - H) ARABURITOYALRAYYA IHUHUIAUAINUNUBNYIMUDUA UKD
lifianuuanaesiuedniiisdiagneananszay 0.05
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ﬂ151\1N1r!'Jﬂ‘ﬁ 915 ﬂ?!ﬂﬁﬂﬂﬂ!ﬁﬂi&lﬂl%ﬂ?ﬁﬂﬁgﬁTﬂﬁlleT Na@ﬂﬂleﬂﬂé}')ﬂuwuﬂﬁﬂﬂﬁlﬂﬂﬁﬂﬂTiuqxiiwamﬂ‘ﬁﬁuuﬂﬂﬂﬁﬁi]“ﬁﬁ'ill@n

ﬁlﬂﬂ'lﬁ)‘ﬁ ?{ﬁymm JEANNU ﬂéuiﬁﬂé}ﬂ]ﬂ ﬂﬁui’dﬁ’amﬁm ﬂéﬂﬁu AINUNTIDU MIYONITU
1 0.93(0.63)a 0.97(0.39)a 8.04(0.35)a 7.82(0.48)a 0.00a 8.04(0.56)a 8.83(0.37)g
2 0.95(0.64)a 0.88(0.52)a 7.99(0.43)a 7.86(0.46)a 0.33(0.19)b 8.02(0.46)a 8.57(0.32)fg
3 1.16(0.52)ab 0.94(0.32)a 8.06(0.55)a 7.73(0.38)a 0.56(0.35)b 7.98(0.37)a 8.19(0.39)ef
4 1.12(0.44)ab 1.12(0.44)a 7.83(0.60)a 7.62(0.27)a 0.91(0.28)c 7.65(0.38)a 8.07(0.51)ef
5 1.17(0.49)ab 1.10(0.29)a 7.87(0.37)a 7.47(0.25)a 1.16(0.28)cd 7.86(0.39)a 7.74(0.43)e
6 1.18(0.61)ab 1.14(0.39)a 7.76(0.27)a 7.53(0.32)a 1.18(0.52)cd 7.75(0.54)a 7.25(0.39)d
7 1.12(0.50)ab 1.19(0.41)a 7.95(0.46)a 7.46(0.46)a 1.29(0.33)d 7.68(0.29)a 7.04(0.76)d
8 1.15(0.30)ab 1.22(0.19)a 7.88(0.50)a 7.48(0.36)a 1.42(0.23)d 7.62(0.42)a 6.81(0.58)cd
9 1.27(0.36)ab 1.18(0.40)a 7.79(0.37)a 7.51(0.38)a 1.37(0.34)d 7.74(0.39)a 6.48(0.21)bc
10 1.28(0.40)ab 1.15(0.22)a 7.86(0.38)a 7.45(0.45)a 1.33(0.22)d 7.71(0.36)a 6.14(0.86)ab
11 1.33(0.18)ab 1.17(0.60)a 7.85(0.48)a 7.82(0.49)a 1.73(0.38)e 7.69(0.42)a 5.94(0.58)a
12 1.56(0.39)b 1.24(0.49)a 7.92(0.47)a 7.60(0.59)a 1.82(0.34)e 7.65(0.33)a 5.81(0.75)a

' A 9 ' o = v Aa A Y = = T o Ao
‘ﬁu1ﬂ!'ﬁ9‘! (a-g) fﬂmaﬁlﬂlENSU’EJiJmeGmZ"]gﬂGluLLu’m\‘ImEJ’Jﬂu‘VIiJ NHIMUDUNUKNIYD llijJﬂ’J’uJu@ﬂ@’]\iﬂu@ﬂ’]\uJuﬂ
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€6l



H ' { @ v o a o d ] {3 o a
MSMANUINT 916 Aundenuanbuznlszamduid naaduiindreuiunsounnusn luge IndensaunuussyguaIna

Faeidi Fina AN nausANdIs  nausasunaes nautiy AUNTOL N58OU5L
1 0.75(0.36)a 1.12(0.51)a 7.96(0.46)a 7.93(0.39)a 0.00a 8.02(0.41)a 8.91(0.44)¢
2 0.84(0.30)ab 0.97(0.46)a 7.85(0.41)a 7.84(0.47)a 0.00a 8.05(0.49)a 8.43(0.50)de
3 0.95(0.31)abc 1.08(0.43)a 7.68(0.34)a 7.76(0.38)a 0.00a 7.95(0.35)a 8.38(0.48)de
4 1.14(0.23)bed 1.04(0.28)a 7.94(0.48)a 7.82(0.39)a 0.61(0.25)b 7.78(0.29)a 8.26(0.40)d
5 1.17(0.36)cd 1.21(0.34)a 7.73(0.35)a 7.65(0.30)a 0.87(0.28)c 7.83(0.46)a 8.11(0.40)d
6 1.23(0.29)cde 1.18(0.45)a 7.71(0.44)a 7.80(0.26)a 0.91(0.30)c 7.91(0.40)a 7.86(0.41)cd
7 1.25(0.39)cde 1.22(0.33)a 7.84(0.40)a 7.55(0.46)a 1.23(0.30)d 7.84(0.36)a 7.48(0.47)c
8 1.18(0.37)cd 1.03(0.48)a 7.90(0.45)a 7.63(0.35)a 1.39(0.34)d 7.81(0.32)a 6.64(0.69)b
9 1.31(0.38)de 1.14(0.29)a 7.68(0.42)a 7.68(0.40)a 1.18(0.27)d 7.83(0.53)a 6.45(0.90)ab
10 1.38(0.29)de 1.16(0.32)a 7.73(0.45)a 7.60(0.23)a 1.35(0.24)d 7.77(0.41)a 6.21(0.62)ab
11 1.56(0.38)e 1.12(0.35)a 7.83(0.39)a 7.71(0.39)a 1.33(0.28)d 7.73(0.41)a 6.05(0.67)a
12 1.44(0.23)de 1.20(0.240)a 7.74(0.44)a 7.74(0.42)a 1.26(0.28)d 7.67(0.26)a 5.93(0.69)a
HINEeNYn (a-e) fhm?it’Jﬁuaqsi’fayjaAm'azqgﬂ1mm’Jﬁyagﬁmﬁuﬁﬁé’ﬂmmﬁauﬁuwmaﬁq Nifianuuanasiusdalifoddameananizdy 0.05
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anavluleay = mmﬁﬂamummg”lmlm%’mga
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H ' { @ v o a o d ] {3 o a
ﬂ151ﬁﬂ1ﬂﬂu3ﬂﬁ 17 ﬂnﬂaﬂﬂ‘ﬂlﬁﬂHﬂ!SﬂTQﬂi%ﬁTﬂﬁﬂJNﬁ Wa@]ﬂﬂ!‘ﬂﬂé}?ﬂuﬂuﬂiﬂﬂﬁ!ﬂﬂﬁﬂHTGlUQQaWNLuVIL!‘U‘U‘Uiﬁﬁ]“ﬁ'iillﬂ"l

Faneidi Fiaa FANNUY nAusANAIY  nausadnded naudiy ANUNTOU MIYOUTU
1 0.97(0.30)a 0.99(0.35)a 7.98(0.48)a 7.91(0.52)a 0.00a 8.00(0.46)a 8.95(0.60)h
2 1.01(0.21)a 1.02(0.39)a 7.75(0.37)a 7.86(0.42)a 0.51(0.19)b 8.03(0.49)a 8.57(0.55)gh
3 0.98(0.37)a 1.06(0.32)a 7.82(0.47)a 7.82(0.38)a 0.62(0.24)be 7.96(0.40)a 8.34(0.62)fg
4 0.95(0.44)a 1.12(0.28)a 7.65(0.36)a 7.91(0.49)a 0.75(0.22)bed 7.98(0.38)a 7.94(0.53)ef
5 1.04(0.33)a 1.15(0.53)a 7.63(0.41)a 7.79(0.35)a 0.85(0.24)cde 7.84(0.40)a 7.74(0.39)de
6 1.08(0.23)a 1.20(0.43)a 7.85(0.45)a 7.85(0.41)a 1.05(0.28)efg 7.86(0.35)a 7.63(0.39)de
7 1.12(0.40)a 1.18(0.50)a 7.68(0.31)a 7.83(0.46)a 0.95(0.28)def 7.76(0.32)a 7.32(0.38)cd
8 1.27(0.35)a 1.10(0.28)a 7.71(0.42)a 7.79(0.46)a 1.13(0.24)fg 7.75(0.33)a 7.16(0.40)c
9 1.23(0.28)a 1.17(0.34)a 7.66(0.37)a 7.81(0.42)a 1.18(0.42)fg 7.81(0.34)a 6.91(0.40)bc
10 1.26(0.34)a 1.13(0.32)a 7.78(0.36)a 7.75(0.51)a 1.22(0.30)g 7.83(0.31)a 6.51(0.68)ab
11 1.25(0.37)a 1.09(0.18)a 7.82(0.42)a 7.64(0.42)a 1.25(0.34)g 7.73(0.49)a 6.32(0.18)a
12 1.28(0.21)a 1.14(0.30)a 7.80(0.42)a 7.68(0.40)a 1.20(0.26)fg 7.62(0.37)a 6.24(0.36)a
HIHg (a-h) fhm?iUﬂlaqeﬁ}au‘.amazﬂ;ﬂiuuu’J{guﬁmf‘i’uﬁﬁ Snusmipunuvanens lutinnuuanannuediidednynied 152 0.05
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anavluleay = mmﬁﬂamummg”lmlm%’mga
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H ' { @ v o a o d ] {3 o a
ﬂ151ﬁﬂ1ﬂﬂu3ﬂﬁ 918 ﬂnﬂaﬂﬂ‘ﬂlﬁﬂHﬂ!SﬂTQﬂi%ﬁTﬂﬁﬂJNﬁ Wa@]ﬂﬂ!‘ﬂﬂé}?ﬂuﬂuﬂiﬂﬂﬁ!ﬂﬂﬁﬂHTGlUQQaWNLuVIL!‘U‘U‘Uiﬁﬁ!EIﬂJUQJUWﬂ']ﬁ

ﬁﬂﬂWﬁ‘ﬁ ?ﬁfmm JANINU ﬂéuiﬁﬂé}ﬂ]ﬂ ﬂéﬂiﬁfi}"llﬂﬁﬂﬂ ﬂéuﬁu AIUNIDY MIYONITY
1 0.95(0.44)a 0.98(0.32)a 8.02(0.41)a 7.87(0.40)a 0.00a 8.06(0.46)a 8.97(0.29);
2 1.05(0.42)a 1.06(0.30)a 7.94(0.37)a 7.85(0.33)a 0.00a 8.02(0.52)a 8.78(0.27)jj
3 0.86(0.27)a 1.11(0.32)a 7.97(0.37)a 7.81(0.47)a 0.00a 7.97(0.65)a 8.64(0.35)i
4 0.93(0.29)a 1.08(0.32)a 7.84(0.39)a 7.88(0.36)a 0.38(0.22)b 7.84(0.42)a 8.23(0.28)h
5 0.94(0.25)a 1.12(0.20)a 7.81(0.42)a 7.74(0.46)a 0.75(0.25)cd 7.99(0.40)a 7.92(0.34)g
6 1.04(0.43)a 1.07(0.32)a 7.78(0.36)a 7.80(0.33)a 0.82(0.26)cd 7.85(0.40)a 7.73(0.28)fg
7 1.11(0.28)a 1.16(0.30)a 7.83(0.32)a 7.79(0.35)a 0.68(0.23)c 7.78(0.33)a 7.59(0.23)ef
8 1.19(0.31)a 1.14(0.26)a 7.76(0.35)a 7.73(0.29)a 0.93(0.22)de 7.82(0.45)a 7.41(0.26)de
9 1.17(0.27)a 1.10(0.23)a 7.72(0.51)a 7.69(0.40)a 1.12(0.26)ef 7.75(0.31)a 7.23(0.17)cd
10 1.21(0.36)a 1.13(0.26)a 7.79(0.47)a 7.82(0.34)a 1.23(0.24)f 7.72(0.35)a 6.99(0.39)bc
11 1.15(0.49)a 1.15(0.23)a 7.83(0.39)a 7.77(0.42)a 1.16(0.32)f 7.69(0.38)a 6.82(0.44)ab
12 1.22(0.36)a 1.16(0.26)a 7.75(0.37)a 7.71(0.41)a 1.20(0.32)f 7.67(0.43)a 6.57(0.27)a
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Nelson’s reducing sugar (Hodge 8% Hofreiter; 1962)
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