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ABSTRACT

The development of food products suitable for aging population in terms of product variety
and nutritional quality becomes more important to support the quality of life for the elders. The
objective of this study was to develop “rice pearls” product from Riceberry rice using
spherification technique and their use in the elderly foods. The suitable ratio of cooked rice and
water to prepare the rice slurry was 1:4 by wt. The optimum concentration of sodium alginate and
calcium chloride solution was evaluated using response surface methodology (RSM) with central
composite design (CCD). The optimum concentrations were 1.25 and 1.31 % respectively with
predicted response of the “rice pearl” hardness of 825.87g-force. In addition, complete gelation of
“rice pearls” was observed at 8 hours of soaking time in water. The suitable amount of inulin
addition in “rice pearl” was 5 g. in 50 g. rice slurry. Storage of the “rice pearls” sample in
polyethylene box at 5 °C showed that the sample could be kept at least 15 days without the
detection of total plate count. The “rice pearls” were then used as an ingredient in 2 menus
preparation including “Grilled sea bass with rice pearls and spicy pomelo salad” and “Mango
pudding with rice pearls”. The acceptance and sensory test of two menus was done by 10
panelists who have food knowledge. It was found that 100% acceptance and the preference
sensory scores defined as “like very much” to “like the most” were given by the panelists for the
two menus. Results indicate that “rice pearls” can be an alternative rice product used as the

elderly food ingredient in food service business.
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M-block G-block G-block MG-block

2 2.7 Tnsea¥1avesdadiun (alginate)

i : il nazd s (2558)

MNA 2.8 Na lNN5INARATDA calcium alginate (egg-box model)

M : Q‘ua QANIN (2559)
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Y
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4. annsalglundasuaiiunes Taoldmaunusayiululylduinia 20% Tunis
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1u foaming agent
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8. mmmiﬁumﬁmﬁmcﬁNamml uncured cheese Tﬂﬂi%’ﬁﬁ‘ﬂéﬁuﬁ"u
J a - B A = J @ W dg = o 3
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uInNnN11 14 11U LLﬂ&’ﬁ'liJ'IiﬂﬂﬂQﬂUﬂ'l‘i‘lJul ﬂuﬁ]'lﬂl‘]fﬂﬂﬁuﬂﬁﬂvlﬂ (WIZWIT Twwm,
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B-(2-1) v WTigauauniandioloomsiiazani 14 (soluble dictary fiber) IWdsamudnnn
#ie1.4 unagideniu BuyAurasniuquszavihaig uasluiuluden i GI (glycemic
index) 1 Gagaueraifiduny 1uTofin (prebiotic) Fauomsvosgaunidiilseass Toni
Tudldveawywd 1wu T# Tauuniize (bifidobactiria) taz tanlnu1Fada (lactobacillus) 151
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M 2.10 Taseadnvesduyau

fan : e 1den http://www.bgmarvels.com/article/art_42086478.png

=

as A 4
2.7 AEMsNuNEInUaUes (response surface methodology: RSM)

Frnmaassiuinevaueuiuiimsfisausmmaianeada uazadiamanilums
wiaagiimnzauvesnszuaums 19lumsesnuuy e nazl$ulzandasust e
AUENUUZYOIAUNIHUBIHAAR M 3T A 5ABUAUBI (response) HIBHAHT Tao
N15INUAY HAZEBALLUNIINAABIARBITAIMIMINZAUAUANYUZYDIToYA nIEmsii
aunsafnamdiusvesraneuauessulsuniesanlidasznaudauiten szduves
Jesvivi I nanouaueaiiaiffiqa tfeviiuisan1azfiivurzay (optimization) 911
audniusimaniy Tnofituaeulumsi RSM fail (o ins udadn, 2552)

2.7.1 idenuaunsnanesiiminzauiigunso ndeyaiivane lumsadunewiinaoa

272 adanuuiaewieaumsduduiiaiqa

2.7.3 a3 1UHUNNABUIITHT B Surface Plot Minaumsiivin'ld

2.7.4 m‘:1ﬂﬁanmfiw_ﬂw?a‘vfuﬁﬁmmzﬁu (optimization)

275 Wigniiuuiiaes (validation) Tasmsmiminaasaluiningaiimnzauniold
vouwavestsusaza nazifouifivususimsnanes wazmi ldvnnennauns

2.7.6 swuuiiaed luminzay Maianuusiaealny ihwde2-5)
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2.8 MI2dnUUUMINAadd Central Composite Design (CCD)

o o L4

Central Composite Design (Hun1snaaesi 3 sy Gouumudodyanual -1, 0, +1)
na1fne wdSuanlsnasamsanerlyl ddulsaz 3 a1 uaununezlsuaaulsuuy Full
. . & . | & a0 d A v
Combination ¥3® Full Factorial AAUIABAU Runs H30UNANIZNIsTNAaeIns iy e lv
I ¥
Iddoyaifivaneasnisairauudiasan1eaialay Model 11Av2daneling Main Effect,
Interaction 1A% Quadratic Terms Iaol¥nSwerns luinsuniuly A20d199949 Central
- " o = Y Ly [ = - =1 9
Composite Design dusumsaneiaus 3 @ uaafinisei 2.3 ¥eziiuldan DOE
. ) ) ' 1Y < . .
1szneulidds 3 @91 A0 1. Factorial Points @4 1uMnilitlun1311 2-Level Full Factorial 31111
' : " o o 1w o % - .
AIUNTIVDINTNAADA 2. Axial Points 1Yum3s YSuaaanslaaausuilaluvme Fix 19
" A = - U " = s 4 o’ ar a
MAlTBUBYNAING N (M30A1 0) uaz 3. Center Points (JunsUiumvesdusnnaausi
ANa1e (M30A1 0) A5 @206191UuA13199 1 1ADNAT @ = 1 WIB 328N Axial Point T1/d3
= < &2 1w ' @ a e Y a ; =
Center Point 1111 1 amiaanarninezminzeaylunielfiia (u19asaisen design fl a= 11w

¥
U7 face centered design) (338 N3 mfms, 2552)

M3190 2.3 M50ONLUVNISNABBAIUY Central Composite Design (CCD)

@rmsis 3 Factors WA Alpha = 1

-1 -1 -1 Factoral Point
1 -1 -1 Factorial Point
-1 1 -1 Factorial Point
1 1 -1 Factorial Point
-1 -1 1 Factorial Point
;| -1 . Factorial Point
-1 1 Factorial Point
1 1 1 Factorial Point
-1 (o] o] Axial Point

1 O O Axial Point
Q -1 O Aoxial Point
O 1 O Aocial Point
o o] -1 Acxial Point
O o E SAocial Point
O O o Center Point
o o O Center Point

;958 NSNOET (2552)
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‘ 4 44 L . .
2.8.1 M3 mmi;ﬂwdsawuﬂwmmzﬁn (optimization) Taoly Desirability function
Desirability WaA5uAUAA 1AY Harrington (1965) D1 Derringer 1A Suich (1980)
o o s A 3 . ' . gs : .
T&ivinnsimuns 19auiuay (Lazic, 2004) 1A Desirability Fuiluminnuia
a w sl 1a 1 = 1 | '
wolvvesraanuyih luiivioe awnsanuauteniluaiug ¥ieNazA1MeUaUe (response)

1 L] le 1]
Tas awsounu'lddie di Tauan Desirability YoduaazAIndUaUDILlA11AAIA 0 D4 1
y

&

° [ w ¥ ' & & ] ' ¥ '
HAZEIUITOAIUIUNIIUAUVDIUADSAINDUTUDY ﬂ$1%ﬂ4ﬂ¥u1ﬂu5ﬂuﬂ1 D 3UA1AdLa 0 ﬁ\?

1 19U A1 Desirability function 1130 UM 1A INAUMS

n 1/n
D= l]:[d]":l
i=1

o s o

TAuAIMIAT 1NV Desirability NauWusszauAuianely uazguninves

HARA N AAIAINITIN 2.4

M13190 2.4 1IATFINVBAA Desirability NAuWUTAUszAUANURINe louazAmMAMYEY

HanfuN

Standard estimates Desires Quality of product

1.00 Excellent The ultimate in satisfaction or quality and
improvement beyond this point have no
appreciable value

1.00-0.80 Very good Acceptable and excellent. Represent unusual
quality, or Performance, well beyond anything
commercially available

0.80-0.63 Good Acceptable and good, represent an improvement
over the best commercially quality, the latter
having the value of 0.63

0.63-0.37 Satisfactory Acceptable but poor quality is acceptable to the
specification limits, but improvement is desired

0.37-0.20 Bad Unacceptable. Materials of this quality would
lead of failure of the project.

0.20-0.00 Very bad Completely unacceptable

N3: Lazic (2004)

148013
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mmsnagaunalszamdunia Tao Usziiuausaunuy 9 point Hedonic scale
=Y 1] i as 1 1 g 1 A o
1nadeusiam 30 au Taadiv luynd1 lsdueiiaiedias 2 gn ae vwlal 20 Tadans
= o e Y 1w = a d o o
Taolidevonanu1dun dnvauzidsing & nausa iledudd nazanuveulassiy

(‘5'lUﬁ5!%]'Uﬂll'lJ']Jﬂﬂ‘lJﬂ1ultﬂﬂﬂﬁﬁﬂ1ﬂﬂu3ﬂﬁ 2.1)

MIAATIZHNNADA

Ainszdanuuandanaiavesdoyaded 1) Tasnaurumsmaasauuguedi
auyssl (Completely Randomized Design, CRD) A512HAMUTY5IU (Analysis of
Variance, ANOVA) wazns ﬂULﬁUUﬁW!ﬂgUTﬂuﬁl%’ Duncan’s New Multiple Range Test (DMRT)
TaoldTlsunsuiinaizinaniana

Ainszdanuuanduneatavesdoyade 2) Tasnaunumsnaasy gulu
ufenauysal (Randomized Complete Block Design, RCBD) nf3suifigusinnuiana1avos
AunAolao14#53 Duncan’s New Multiple Rang Test (DMRT) #szauanudoiulosay 95
Aadenanngiiminzay Tasmaidondandauvestiaagn uasshdmiumastonhidn
Tsdiwesii 185 uazuuunnureugaiigasinmsnaaeunidssamduda eldlu

= Y Y oA = v a a a1
m‘sﬁﬂmmmwu'\mﬂmmxﬁmaamsaxawhmﬂuaamum !lﬁ&’!tﬂm“ﬂﬂﬂﬂaavliﬂﬂﬂ"lﬂ
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9 g A

3.4.1.3 Anvanuiuiuimingauuesssazato mfousatiuauazIAATINAa0
X dan
158 Taol¥minaasauuiuiAIneUA LD (response surface methodology)
= J ia

1HmaliafuAAIABUAYBY  (RSM) LAZPBNLUUNITNAABINLUY  Completely

Randomized Design (CRD) v ANuiduduvesasazalo Ty@ouoaiiug azunaifounae
P - = 1 Cd o1 o a/ = Y

Tsamminzavigalunisnaaliyninilsdwess Tasdmuadalsdass W X, umuna
Y g a v a Ay ? : v o o
Wuduvesmisazaw IuRoudadiuaniesaz 1 - 1.175 lasvminvestindn lsdiuess

° ) Y - 49 H @ A  ade
mmm“lu Xz Lmuﬂ'.l'ml‘lll.l‘llu‘lli)ﬂuﬂﬁl“ﬁﬂﬂﬂﬂﬂ1iﬂiﬂﬂﬂ$ 1-2 Tﬂuumun IAaNIBTATUIN

[}

¥ & 4. . . o P - o A
N1TNIHT 3 ATINATNA (central point of design) AIAITIN 3.1 Tavlinmouauesvestlaven
° g 1 ¥ @ a x o o w o ' Y] o Pri
Mmin1sasavae 1aun Wmiin vua & uazmﬂﬁuwﬁmummnwwm"lmgnmn'lwmass
5 o = " 9 4 d:: c; 9 o 3 o [l
mnuummﬁwﬂammsuu"lm;mm"lwmassmnﬁm';w'lﬂmnmsmma Tasl¥onsiaiu
- ¥y ¢ a s v a ¢ an o 1
Tumswsonia lsduessmaenninte 3.4.1.2 1agIATIZHauiANIINIoNIN Al
1) FIUIMIUNA2Y 1IATDIFIAINDA 4 AU
2) Javuadae Digital venire caliper
a C=) [ L= 4’!
3) AATIZA lasmsIana (L*, a*, b¥) ERUIGELE CR-400 (MAKNUIN A.1)
-y 1 A o OA’ a
4) IATIEHAINNUUTIAI0AT BT AT DTN (texture analyzer)

(MAKNUIN A.2)

v A = a Yo da a £
msfialenanzimInzaunnsen laglyaunlsnevauesniinayssansins
- dl 4 d o/ o H
p5u18 (RY) geiiga theudadslunmissisyanmuizauvesanududuaisazai

I = v a = 7 = a w ' 3 ¢ dd 1
WRAvuOATIUA uazunaTouAae 158 lumsasounannuat liyninlsfueiiae Ty
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ﬂ'l'i'N?:l 3.1 ﬁﬂ'l'lzﬁalﬂuﬂﬁﬂﬂﬂﬂﬂ lfiﬂ'JNllNuﬂ'liﬂﬂﬁﬂﬂiﬂﬂﬁ“ﬁuﬁﬁ?ﬂﬂﬂﬁuﬂﬂ (RSM)
ag (CCD)
Run Sodium alginate (%) Calcium chloride (%)
1 1 1
2 1.38 1
3 LTS5 1
4 1.38 2
3 1 2
6 1.75 15
7 1.75 2
8 1 1.5
9 1.38 1.5
10 1.38 1.5
11 1.38 1.5

3.4.14 Anwavesszezna lumsusbdenisiianavesliyndnlsdwess
naavuasonliyndnlsdiuess Fuansluninii 3.3 Taoldanududuves
TwiRousasiun uazunaiFounas l5di 1dnnnisnaasalude 3.4.1.3 vinnihimsasiaey
qunmvesliynd 1 lsdweiinng 2 $11ue funar 16 ¥11us wazihdeds liyndai
MUMSIEIN Tz zIR 19 1NTITIEHENHUENINIEA N ol
1) Fnimindo ndedsasaea 4 dumia
2) v Digital venire caliper
3) TAs 1 Taomsiamd (L% a* b* R201A309 CR-400 (MAKHUIN A.1)
4) Snszimanuiidhoniesiaiioduria (texture analyzer)
(MARUIN 7.2)
INTNANUIANA NN AT AYeIToya TABINUNUNITNARB LY
8u9auY5Dl (completely randomized design, CRD) A512HAMUII5159U (analysis of
variance, ANOVA) azif3ouiiivusundudru Duncan’s New Multiple Range Test (DMRT)

TaeldT1sunsunsiziran19ana SPSS
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| a a a a  w 1 9 d J-:i
342 Annmaaduduydulundasamliyninnlsdwess
o a a a ' = ) o o o
Wimsnaaed laemsiasuduyau luszninmawsomiinlsduess Tasimua
= a (Y] 1 g ) o oed o = o
Vnmvesduydun 2, 5, uaz 8 niw as YSmmvenindnlssueii so aiu (Meufu

- a a

Wuarilanuious Inadedsvesnannumo115lszinmd1idy)  asoudleo1alaons
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azawduyawdinmihnldTunaududiigegn newi lddunduiudiayegn nag
H ¥ _
msazaro ImRoudadiuamuannzi ldoinnisnaasslude 3.4.1.3 (@uasumsiaiuduy
- =4 g ¥ o o [ - t’n‘/ o ar ' 1 v 4 déd'
aulumsdoniilsdwessuaasaanini 3.4) vinuuidaiede luynd lsdueisn
Taumihmsnageumalszamdudd Taolsdnaaoun hirumsdndudiuou 30 auda
ad = 1 as o o 1] . o
Mmsouiivuanunana19uesdny Uz UAI9819A0AY (difference from control) H1N13
= Y L nyd sl 1 ar 1 ] = = -y s 1 4 o= - “ :‘J
[@5WA29819M3 4 A0 fie Aredrnrugy (LiaSuBuydu) nazgdredsliaSuduyauna 3
@ o v A e Y 1 =9 A & w ' =
szau Tlvvsivinsnaaen ldun & nausd iledudd nazanuuanaa Taesy (3vazidun
" v "
HUUNATUUAAIAINIANUINT 9.2) Imimideyah ldnTnsizinaneada Taoaaiden
anmzi ldaazuuunnuuananaindlednniugy (himsusuyau) veshgalumsnade
¥ o A = = a  w 1 3 o ot
malszamduda e ldlunseinuinisulasunlasquamvesndasuat luyndn lsduess
' g o 1
Tuszniumanuinuiae d
a 3 aa ' ]
ANTIzHANULANA N IaiAvesteya Taeneukunisnaasanuy guluuden
auy30i (Randomized Complete Block Design, RCBD) 1nfisuifisuainnuuanaiavesiinae

1835 Dunnett's test 910 1U51NTUIATIZHHANIADA SPSS
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w1 lsduesidiomitonadnn IWdh (yaTaelddhiaein 1 : 2 Taminnin)

\

'3 ' H ¢ ded '
ll‘lJ\l'l..l']‘UﬂQﬁ']uNﬁlnun']iWﬁ Ul!u"lﬂf'l'ﬂi"’ﬂ‘ﬂﬂﬁilﬂu 2d7U
a U 2 doe 1 d H @
ﬂ'lllf)ﬂi'l?f']u'liﬂﬂu'lﬁﬂ'lﬁuﬂ]iﬂuﬂ'l‘l'?'lﬂaEN (I.IJNHJLI 3:1 IﬂULI']Huﬂ)

dauit 1 (h 3 dauTasimnin dauit 2 (b 1 dauTaninmin
azawduydunwsanduidmualily wer Tdousasiuanusandainmualily
minassataifmbaunistiduyduazai mananestuiEIunIsIaratuaiuA
Warun

v

HEUY1IYagN nazasazaled uyauiAuiy
TudrwnioaTunan 19nnuiigaga
Wunan 3 ui
L

\%

maurauadlumsazarn TxRonsatiug

J

] 1 4 % & 1 o J ar
Tuduraudionisafunauuuuiiete sunsznidunauihuilafoinu

d'. 5 oA = Cl g 3/ L4 P
NN 3.4 ﬂUWﬂUﬂTilﬂiuﬂuHﬁu‘luﬂﬁm5UJJ1J'I‘U'|'J15’-'M1JE]‘5§

- = a o 1 Vv d dat ] o
343  Annmsnlasuasnunmvesndasum liyndalsdwessuszniumaiy
S
o ' Y o /et H o oA ) - Ay ¥
naasai liynd1a lsdiuess muanzidmdenninds 342 fAeannzild
1 w [ 1 a a a “ ! d o '
AZIUUANMIANANDINAIBI1AIuAN (TS uBuydu) deshge sxmiumnuinuilunass
waaaninininTwdleniau naesaz 50 n3u uaziines 159 50 Hanans Nguvgil 5 eam
o [ =1 o ' o o a "
waioe 11unat 15 Ju nazinudietanng Uil 1, 3, 6, 9, 12 uaz1s Taeiimiinszian
£ el
A199) A9l
a o
1) AATIEHAUNINNNNUNINW
- dunaanumzlsing
a P < 9 A a 5 ")
- AATIEHATIANUUVIATUATDIIAUDAUNE (texture analyzer)
(LAAIAINIARUIN .2)
2) InsEguNIWMaal

¥
- fSanianiviua (MANUINY. 1)

' =] " 4 o
- MANWUUNIA-AN (1A39999 pH) (MARUINY.2)
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=

3) AnTHguUAMNNgAUNTI

a s o

- S1NUYAUNTINIMUA (total plate count) (NAWUINI.1)
ARFIHANUNANAIVE DY AILLFNOE @138l (Complete Randomized Design,
CRD) ¥1mMsmaaed 3 91 nsizianunlssau (Analysis of Variance, ANOVA) 1ag
Wiouifiousindsdru Duncan’s New Multiple Range Test (DMRT) #20T1sunsudinsizsina

NA0A

= a A! T 3 o ar o o g
344 ANHINIFUBNIVINUDIHITAN llmﬁ‘H'J"I‘N!NB‘l‘;ﬂ‘lﬂﬁﬂ'ﬂ'l'J!'lJN'JFIt]ﬂUﬂ"IHiUﬂ'IH'ﬁ
3/
dgaeg

dnauemsiszgnd ldnaanmat liynd1n lsdiuess luuyemisdmiudgey

a

s1uau 2 g 18un “adinilaingna @gdudduTeliyndn lsdiuesi” naz “wanszing
Tiynd1a lsdiueds nimwiinisnagounusey nazmsveniulasmsnaaeuns
Uszamduday 9 point Hedonic scale Tnuaidondgaety fiflergnaud 60 1 - 70 1 uasil
A vielinnuauled e s s iuau 10 i imInadeu o Aa1A 8.0.0. (83AN15AAIN
iieinuasns) Tasmsididdaedrans 2 wy Aednaaey 1 v (318021BUANYUTAIAT
maruana.l uaze.2) Taofifsoihimanamen1dun dnvuzilsing anwudisuvey
sa1d e dudd Ay Taosan 1aynsveniy (510aBUALYLNATEUIAAIR
NANUINDG.3)

ANTIHANUIANA1INADA Tagaununisnaasauuy guluudenauysol
(Randomized Complete Block Design, RCBD) 13 suifisumanuuanaavesdunao Taol433
Duncan’s New Multiple Rang Test (DMRT) ﬁi:ﬁummﬁmﬂ'ﬁauaz 95 lﬁi)ﬂi:!ﬁur«lami

w P 1 3 o o a o 3/
vousudemyo ey luyndritluingaudmivemsdgeey
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sanduvenihIiuudIna A uRAe8IAIANINAIN (L) 1AaZMTNAY (a*) V4
] Id L) g = ﬂl 5 L L L aa
Taiynd lsdwesituurTivanas arddudu =) Suua TluisivedinvdiAgneada
A a Pl 4 " A ) ' ) o dda 1 A
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144 701.93 Fu-ue naziinu Tehuiuawilu 840.13 niuuse diel¥nsidrudraegn uay
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i1 1:10 - Tasswin (M 4.6) 1u TdRama@ernunuimin uazvuiananas e
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[ a o a 3 o 3 ? =4 1
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o ] Y Ay v A 3 ' - o an
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41Ign)
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naneme :  mnedsrundsvesteya luinndaiuandiuedinivdiynwada (p< 0.05)
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HAAAINITIN 4.1 WUNRZHUUANNTR UM UAT uazAun ey Taosw hinanais
agnITsdIAYN AN (p>0.05) tazilensandudnyuzlsing & naznause Wy

w ' 3y ? 4 - w & v ¥ oa A
BATIAIUVEINIIYAGN naziin 14 Buur TiuvesnzuuuANuyeugINga AvUUTUAN

w ' ) 3 4 o w “ 3w ¢ ad A 4 w '
E}ﬂiqiﬂ']uilaqqn'l‘l'jﬂqﬂ uazun 1:4 ﬂ”]'ﬂ‘iUﬂ‘lﬁ'lﬂsuuu’l‘"‘]’]ul'i“ﬂl'ﬂﬂii lu'ﬁ]ﬁﬂ’lﬂlﬂ‘uﬂﬂﬁ"\ﬂ')u
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Y oy A

4.1.2 HaMIANEIAIINTHRIINZ aNveIm Taz B WIANNOAVIUA LBZIAATENAAD
3 kY A :;a
Tsalagl¥msnaasauununAIneUa D4 (response surface methodology)
NAMIANEIAMTNT UL auvesansazas lmAouoaliua azunaFounae
=) ' 4 - tdl A =)
Tsalumswanliyndalsdiuess Tasldimatiniuifineuauess (RSM) HazesnuUUNIS
NAABILILY Central composite design (CCD) Taofimuald X, umuanuiiuduvesaisazaio

TwRoudaiiug uaz X, inuanuduiuveunaidounas lsa Iagldonsidimvesdingegn

]
@ & o

4 3w o a '
uazum 1:4 Taguminuiininaaesd laslinaeuausduedladsnninisnsledey 1ﬁ!lﬂ

dd o

Z o - 3 @ o [~ " 3 o d.
min vina & uaziledudadiuanunitaves luyninlsdness dwaawalumisiesn 4.2

=
034.5

M13191 4.2 MIVONIVUNITNAABALY Central composite design 11AZAINDVAUDIVBNTIY

Sodium  Calcium

Run alginate  chloride = Weight Size L* a* b* Hardness
(%) (%) (g) (mm) (g-force)
1 1 1 1.059 11.81 33.5 13.46 -0.51 624.79
2 1.38 1 1.11 12 34.79 12.91 -0.55 742.26
3 1.75 1 1.22 12.52 34.93 11.94 121 837.42
4 1.38 2 1 1172 34.52 13.34 -0.31 986.26
5 1 2 0.99 11.45 33.14 13:65 -0.37 748.55
6 1.75 1.5 1.05 11.74 34.47 12.92 -0.61 1067.24
7 1.75 2 1.01 11.67 34.54 13.01 -0.65 1137.23
8 1 L5 0.99 11.53 33.42 13.55 -0.49 744.78
9 1.38 1.5 1.01 11.71 34.84 13.24 -0.39 931.64
10 1.38 1.5 1 11.68 34.71 13.44 -0.34 934.03
11 1.38 1.5 0.95 11.48 34.92 13.16 -0.4 902.30

31082100 1AM UAUDIVDITITUAII UAAIAINITIN 4.2 1AZINAIT1IN 4.3 LAAd
=] v 3 = o a = o ] o [ 1
fannuuduvesmsazare IvAousaliua wazunaFounas ISANUANAIIAUTIHAAD
1 ar ' ' [ " f a g @ o =1
WM YA AININAIE (L*) MAIAL (a¥) MENIERUG*) uaziiedudadmuanuudaves
' [ o e 5 ° - 'l 3/ an ¥ ) P ¥
Tiyndlssueis vimimimnainsizdanunlsdsivvesdoyan 1d wuddeyai ldvingn

ANOUAUBINAUNTT (model) TAUN Lack of fit hunanavesniisdngn1aana (p>0.05) ¥4
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' o o o s = A‘ Y "
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Source
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