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Special Project Title Studied on Using Nata - Monascus purpureus TISTR 3090
Products Replaced on Fat and Nitrite in Chinese Sausage
Name Miss Jiraporn litpiyamit

Mr. Teerayut Wongchitphimon
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Special Project Advisor Assoc. Prof. Duangjai  Ochaikul
Abstract

This project investigates the use of nata cultured with Monascus purpureus TISTR
3090 instead of using backfat and nitrite in Chinese sausage products . The Chinese
sausage with nata (5,10,15,20 and 25 percent of pork weight ) were compared with the
controlled Chinese sausage ( 25 percent backfat and 0.1 percent nitrite ) . Then the
products of each formular were tested to measure the color level , texture quality , taste
quality , Chemical constituents and Clostridium perfringens . The results show that when
compared with the controlled products the more the nata is used ,the higher L*, a* and
b* become with the significant difference at (p <0.05) while the fat quantify decreases
with the significant difference at (p <0.05) . When compared to the controlled products .
The Chinese sausage with more nata are found to have lower a, , lower water holding
capacity and lower moisture with the significant difference at (p <0.05) , the Chinese
sausage with 5 — 25 percent have no difference sensory tested , when compare to the
coatrolled products . After considering all of the data, it can be concluded that the nata
cultured with Monascus purpureus TISTR 3090 can be the substitute of backfat by 5

percent in Chinese sausage products without using nitrite .
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Twauanm lsendans iz Tasnuniiduieen Wiy 2 wiin fo ToluIndusan
sduaziame s Indusamlsd mowufuuaiGorion q Aaunsondacs ndusan lsd
GV Corynebacterium sp., Arthobacter vicosus NRRL B-1797, Alcaligenes faecalis var
myxogenes 10C3, Pseudomonas solanacearum, Erwinia stewatii, Escherichia coli, Erwinia
amylovora, Acinetobacter vinelandii strain D-Q.5, Acineiobacter sp. strain 12, Leuconostoc
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mesenteroides, L. dextranicum, Xanthomonas campestris WQS@UNUE Acefobacter sp.
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Tnlativoudo Acetobacter sp. DAFUMUDININTMITUATIZHA3WOS 105U (porpyrin) ABINS
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= ) ~ ar [T ) 8 n’ =
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== 4 ke 4 & 4 s
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' ¥
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FI‘I‘SN‘?I 2.2 HAYDIUHAINTUDUTUAA i °lumsaam51:ﬁwng’inmmwa A, xylinum

UMRIMS U ¥iln Hanaavouag Taa(fouas)
Monosaccharide D-fructose 92
D-galactose 15
D-glucose 100
D-mannose 6
D-xylose 11
L-arabinose 14
L-sorbose 1!
Disaccharide Lactose 16
Maltose 7
Sucrose 33
Starch 18
Ethanol 4
Ethylene glycol 1
Diethylene glycol |
Propylene glycol 8
Glycerol 93
Myo-inositol 17
Organic acids Citric acid 20
L-malic acid 15
Succinic acid 12
Organic acids Citric acid 20
L-malic acid 15
Succinic acid 12
Other D-glucono lactone 62
No carbon source 2

11 : Satoshi HDTAMY (1993)
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) ad . . 1 =) & A s 24 =Y &
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» ]

swdanznismizidsuaiSeindarrag Taw wu Wies gum)il uazn1s IHeIn 1A unag
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UszdAntnwmsilagumsas Tulemsaihuaagloa dmsulduamFounas Tndoulumsy

2
puanGeliminsaldld verdadufivredodndiy (Lapuz uazawme, 1967)
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2.5.4 om9IMsl¥ioImA
Krusong 482 Yoshida (1995) wuhdSwmms ivoimauaslSuneondinuiinade
msﬁamswﬁwaqiaﬁﬂmvfﬁ) 4. xylinam Taofwasulimamssanifadrsdunnnszumnise
L!TI‘]J’E]E?“?M‘UENWEIE{ TunsdlvewuniSy Klebsiella pneumoniae MQE Acetobacter aerogenes ﬁz‘ﬁ’m
etz hiferma wuhiinsdunneiaaglaghnSnaidini luanmiiomsa Ta

@ o vy = & . v EURE '
MIAUATICHITAINTOUDY 25-40 NIUVOUYD A xylinum WU?]INﬁﬂ1WTIv!HU01ﬂ1ﬁﬁ]$'lU

W
g

ar o 9y @ (4 Py /e v o a 2] o o A
aunsadunsiziraglaaldae mstunswdezifadulansedelSamasondiouliifiviwe
¥
ADAINADIMSYDITDTINIIY
Gusman #azANY (1982) 1wnuhlsnaninmalanudidgdonisnsudy lauag
¥
UsziniamTunisdunsiziuuafiSuxaglaalaeldfnuimisninve uie xpinum Tu
= 4 g =) ras a Y a dy cs'a ¥
msAnldnsguansndn 2 uyy de wuvetiuiTiRaweg Taadues i imihvoemiamag
WSouReusunisndniiinis Idenraziinisniunaoaiia (submerged culture) Tudandn
1A 19A5 OATINITNIU 800 soUABUIR LazdasIms e A 1.25 USumsaodSuiasuii
USnauafiSoraglaaindald 22,47 uaz 71.52 nlesidud muddy
» 1
Ebner {1982) 130 Acetobacter sp. veou ol Ivisar {aprayrase) Winthhlumsdey
aaiewdanu AT (Fauundandanuuazinsazanlusznhalfisoieendinduves
9 ¥ aa ¥ o o v = Y v a
ueanegedlmilunsazdan ) Taeenesaais Milimdeondwiu ATP dvfuisnssuvsuy
asg A o' PV [ n‘: & ¥ 3 Y oo v o o
UNUBATNDUN YBuad IuszAaum aniulesaldo i ldndinu ATP luumdudundanu
= T [~ 2 v 1 = = ‘g
W50 ATP pool gaudtelod1a5a51 Jazdinansznuaemsini v Taveuiye
or n; . A v 9 L; 414 < ' (Y A
M0 4. xylinum VUIATBNYE TAgn1s IFomsidearoluaaaiu fio 25 50
1 d »
75 100 woy 125 Uadans visyiuvaaudiglenyving 500 Naddas wuinlsuaemsiteate
75 Hiaddens Mrandmaaglaaysumgae (Alban, 1962)
BumemaidwduiusslsziniamlunsdunsieduuaitiSovagToa uazns
o = = ﬁ; =G [ 4 l—; cﬁy o 9 [
wiyAn Tnveuaisy WeauuaiiFoduns ieisag Taamuiiu azhildmsudnszaovesning
9 a a o (4 A =] d’
anay 1HumgIidsz@ninmlumsdunswdiragloaanns ilesninanunidavesemisidos
» ] » » L 4 ¥
ITOWNYN AISTAFTUBDASEION (oxygen transfer) Tup1msBuuso Inoldi¥o 4. xplinum BPR200L
] o =] v d’ -g c;a ] -:ly ‘:, d’ a J @
wendauuafiSoraglar  wuhemsfvadehillanuniavesomisiBousefiiniu  iud?
HiedSiutwoondauitiegfivriinvesluniuludaiminuuy Maxblen 1Az Gate with turbine

A ) = y [-] v ar = Q‘ i ]
vumumsasrumaoendianldgedy  Mldmidudsedninsderiivewia  (volumetric

¥ o
o A

» > ' b d »
mass transfer coeffcient, K, a) Tf1gatiu Mtidesnnluniuezsrsmudssomalusimsdouss
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2.5.5 f’hﬁlﬂ'ﬁﬂlﬂﬂﬂ Msideate
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Ohara wazAmy (1992) misvesvmsdsaseiuiltedwyfitinansenunonis

iy Invourad uaznisdunsizdnaadust lunszuiumswinwunfidefindavag Tae dou

¥ ¥
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Tnymusaniymylalaalugiemmes  4.0-50 uazAIieyYBIMITIRVATOILTIHAADNS
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MsAnyINaveIMRLYS ALY MISEoude TumsmiziBoude 4. xylinum WUIM
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¥ 9 1 .
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ql o T L 4 ‘;
mlSuansatiudeny 2 wwdwesiumsvuidouninie Pennicillium sp. uag Bacillus sp.

1 14 ¥
18 uazlswauiinsaozsanmanlusimisaearei 1o sl ssuin 4.0-5.0 IMNZaUAD

cad Ay

o b=y 4? . = ] Qs I's
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Alban  (1962) ldAnwiafiemiuduvesemisdeudaiiuiladeniliideimsniugy

[ [ &

noumsminime Id1dan 1z fmuizaudunisniydulanazmsndmaagloaveuie

o o i & A a4 Ay v :

Acetobacter sp. wazdarrotoanumstuilounines wazuuaiGoriindu q # ldawisonude

arutunsa'la

2.6 UsyiRuazanumdgveuton luuvana

Monascus purpureus FHudosuiadu 4 nqy lagoidudnyuzniaaisinom
anumwsolumsadraowland 10un M pitosus, M. purpureus, M. rubber waz M
floridanas ua:mmim‘n?nﬂﬁ’mummsu%anﬁai%’nuanmmsﬂmnmifa 1#5nu1lsa
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C!y = ) 1 - d’
19051 Monascus spp. wammsﬁwﬂmqq AU
a ¥ r.:’ Ly
1. Tuwalana13u ( monascoflavin ) uonldidunswsnwdoudvms luunalng
= dy .. ~ + =1 =
WSUNNED M. purpurens Wentii  udisdlunguiivies gasTuonaie C,H,0, uaz

217726

: ar A = L Ao ‘5’ ¢ =)
minlumne 358 Fliquantnnan/alasalatlasd A™" 225 228 385 mlL fiyn

ma:

MaouMAaTd 143-155 pamuwardea  o15d luwa lava dudluduforsuduasd Tuwadu
. =] 3/ & i

{ monascin ) ‘NL!l’Jﬂ"lﬂinﬂ!‘B?Jﬂ M. rubiginousus
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¥
o o

wazihminlona 386 fgamaeumar 120-121 osiwadod Fadquauamemlnla
salnd) @l A% 212 228 382 ml ms@fadnviariuiigas Tnseatreduiusumsa
Tinnadu wudvafumsds Tuswemfuiidges duiusfuansd luue Tnguiu

3. 31UsWamhu ( robropunctatin ) Wums@lunguidu gasluagade ¢, 1,0,
uaxﬁ"mﬁﬂ‘lmaqa 354 sy luswamivausahilgnsedueyyavey TudioyTuemis
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TusWamilu (aporubropunctamine) msf’?ﬁwﬁﬂgﬂs%nﬁsm 19AMaDuIMaY 156-157 94N
¥ UFY

4. Twwalagliu ( monascorubin ) Wumsalunquidu gaslwanafio C,H,0,

uv o é =S L) o ay
waziminlwana 382 defiguantanumlalasalnildail A " 253 302 352 mp

NYAMDBLINRT 134-136 DIRITAITHT
a = . o - 1 = |

5. 3 JUSWamIY (robropunctamine) iWhums § Tunguiiuag gas luanafec, H,,0,N
L d
WiminTwana 353 M1z luswamwiiannms g luswamiundgisodveyya
uou Tutiou
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¥

C,,H,,0,N uagiimiinTuana 381 Hyavaoumad 207-208 sarusaiioa s luwalngus
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gaTAL MW

Yellow R
. , . CaiHpeOy 358
. Monascin -CgHy,

\ CraHyOy 386

2. Ankatlavin n-CH,, .

Qrange R
3. Rubropunctatin n-CH,. Ny R CyHapQy 34
& Monascorudrin n-CH, 0—\0 i a0 CogHOg 382

Red A

5. Rubropunictamine  n-CgH,,

6. Monascorubramine  n-G,H,,

U 2.7 TnssahamilvesssnTagfiuene1n Monascus spp.

NN 1Y (2542)

v
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é d’ ¥ J k' Y L) =] 3/ Y = Iy
HAZAME , 2006 ) FUFDI1RLAI NIUNT BN TUMT BT YNTOATINAIINNITI5 YHYAAILAT
@ = LY

2.10 ﬂ'J1Nﬂﬁ®ﬂﬂﬂﬂlﬂﬂﬂ1§ﬁiﬂ!!uﬁﬂﬁ
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= o LY ] o o : e ' 14 Y : =
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3.1 1WRPAUNIBUATOIM DAY
A = =
3.1.1 #weqgaunsd
.; A . =~ d‘.’ gy o W 3
- IONUANISY Acetobacter xylinum TISTR 976 sﬂuwaw%wamumwsn
A =1 dy gy o =
- 1¥0351 Monascus purpureus TISTR 3090 1Whwdonldudnasa
3
3.1.2 9118 ¥0
Y Y 2 e A a o
- mgesuend 1 Mlumamdsudadounswin Juuznin
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Demain (1991)
) L= =
32 gAY wazmani
3.2.1 Ingavlumswinguides
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- nytilouas
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- JUn99
- wang1d
-1
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S
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- Tévyioy
3.2.2 msefiAlFlumsiinnzvdmidsfiu
- nsagasnidudu
- NIAVDIN 2 %
- nsnlalasnaoin 0.1 N
- Tadou laasonlad
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3.2.3 mamamiglumsmdSnaluiie
- Wlnsideudimos yaidion 35 - 60 pamamFod
dw ; H = < dv = =
3.24 oimsAsaYeildlumsinszvireqaunse
- Cooked meat medium

- Plate count agar

3.3 gilnsal

3.3.1 gunsaildlumshimsnzdgauniwmadssamduda
3/ =
- DAUNDITHN
- udhmaa@n
3.3.2 guUnialildlumsinsed
- 1939937 Minolta, CR-300
< ' 0 ' .
3.33 gunsaily Tam water activity
- 1958%AA1 water activity Novasina; Thermoconstanter, ﬁ?ﬁma‘itauﬁ
' RS . .
334 Qllﬂmﬂ%'lumimmmmmuntﬂumﬁqum (water holding capacity)
- centrifuge tube 50 ml
- vortex
- centrifuge ; Hitachi Centrifuge, Model SCR20B,Japan
33.5 gunpsamldlumsiinnzvinnaiu
- psziloaianudy ( moisture can )
- Tn@ﬂmm‘?u ( desiccators )
- ﬁauau%’au ( hot air oven ) WTB binder; A10
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33.6 gunsamldlumsinsizrigaunimmadiugdunia
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»
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a3 UrununIa 250 adans

d ' < = ar
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- AyFIia
- dinfiy
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) 1 14
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- nsgansodrtia it
¥ 2/

- govauion
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- Hot plate
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Wl 1¥ lunsmaaoane
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Y : a a o Y : u'a g e
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3.45.1 Jama 1aulTn309 Chroma meter ( Minolta , CR —300)
a -~ v = s o o [~1 ]
Teothnuisvaniluldazidon uazvssgasludroiaddmsvvewdiuniu
! Yt o [ V= | Y t
Lil¥iions fiimsiadlaetam
L* = lightness ( 0 = black , 100 = white )
a* = redness / greenness ( + = red, - = green )

b* = yellowness / blueness ( + = yellow , - = blue )

MIN 3.1 HTAIGATAIVANVDININTE

Fulsenou 5 (p5u)
A
iHony 10,500
Y =1
VLA 4,500
WIS N 15
winela 30
1NN 195
J
a1ans e 2,800

3.4.5.2 nagoupMaNTAM I e T
ar ad 3/ d‘
Aau)a191n33909 Bourne (1982) 1ay SMS (1993) Taeldasas Texture

Qs

analyser ( Model LF1331) 191 3aginsanszuenvinaduriiugudnaty 10 dafiwas 19
ad) 2 Sadwmne I fimsnansnFes 2 a1 o Qﬂﬁaﬂmwmﬁi'?ufguﬁuaﬁwﬁwzma
50 % maammwmmam‘?uquﬁm Taodasidadell  A1ndmu$e ( Hardness ) Anam
gAY ( Springiness ) AIMINNTEY ( Gumminess ) AANUMUADMIIAED ( Chewiness )

MANNAINIT0 1UMSIMZITINAINUY ( Cohesiveness)
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TanhnuiFewaazgasndnsizdlSnalusau lwin 61 uazanudu awit
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o

s & o B A ] ] =1
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3 Id . ] ¥ U H
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X 100

Govaz) 7 e a4
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'
~

AMNEDUIUY 9-point Hedonic Scale {1 = Vlli‘])’f)iJMﬂ’ﬂf’!ﬂ Haz 9 = “HBUJJWﬂ“ﬁQﬂ ) Usziiu
aunmmslssamdudaludwdnvuzilsing a nAu sand uazmseousylavsan 1
HHUMSNARDY Completely Randomized Design (CRD) JA51EHAMNIANANNIIATA 190
THsunsunpuiumesduS95Y Statistical Package for the Social Science (SPSS) Hosiu
15.0 !lﬁniﬁﬂmﬁﬂﬂmmaﬂﬁlﬁ% Duncan' s New Multiple Range Test (DMRT) lﬁf)?ﬂqfﬂ‘iﬁ
mingaazSufivonsuvesdusTnn
3.4.5.5 ﬂ‘lﬁﬂﬁ]il?ﬂﬂ?vﬂ Clostridium perfringens

aWIE ( AOAC, 1995 )Mmawudnf) Mmsgudaled1aeins 25 nin Tdlu

v & Ed
ganaraaniivsimnnge vintiumasazaei)lausooaz 0.1 (Fer 7.0 £0.1) YSwas

a aan 0’; a [ 4 ' o Q
225 gagans vinuwildduldaziBoalasldmsesady Wuwmar 1 wf Hinmsidess
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A061391M5ANNARINS 3 szaufe 107 107 wag 1077 gadiodemsudazanuie
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o : o o« t aa ;Y = <o 3 ..
U 39 Annizranuuana @t laeld l)sunsunouiunesdusegal Statistical
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Package for the Social Science (SPSS) N0IT¥UH 15.0 uazilseuiisun unnen 1073

Dancan ’s New Multiple Range Test (DMRT)
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Hansnanoattazo Nl
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4.1 mﬂwaﬂnmmn"lmmmsmmgumwsnsmn‘u Monascus  purpureus
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U = [ ¥ ;] d =
TISTR 3090 11-.!ﬂ]ﬁﬂﬂl!ﬂ@l!ﬂZ‘nﬂ!!‘nuﬂﬁu]mﬂu!lﬂ@!!ﬂzwuulﬂ‘iﬂ1uﬂﬂﬂﬂmm
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4038 + 0.72 38.04 £ 0.90 uaz 35.67:0.79 AWAWY  uanilouinnimnzinaianuin
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4.L1 3n51zHa L* a* uaz b* Tae38 Dancan ’s New Multiple Range Test (DMRT)

ANOVA
Sum of
Squares df Mean Square F Sig.
L Between Groups 225947 5 45.189 77.090 000
Within Groups 7.034 12 586
Total 232,981 17
a Between Groups 23.555 5 4711 61.315 .000
Within Groups 922 12 .077
Total 24.477 17
b Between Groups 21.815 5 4,363 55.030 .000
Within Groups 951 12 .079
Total 22.766 17
L
Duncan
treatment N Subset for alpha = .05
] 2 3 4 5 |
1 3 35.6700
2 3 38.0400
3 3 40.3833 |
4. 3 43.1367
5 3 44.0433
6 3 45.9167
Sig. 1.000 1.000 1.000 173 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



Duncan

Duncan

a*
treatment Subset for alpha = .05
2 3 1
2 6.4700
3. 6.5233
1 7.8900
4 7.9667
5 9.1267
6 9.4500
Sig. 818 741 179
Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 3.000.
b*
treatment Subset for alpha = .05
2 3 4 1
1 4700
2 1.3500
3 1.6067
4 1.6767
5 J 2.5100
6 [ 4.0033
Sig. 1.000 r 201 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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1.2 MFUATIAA water activity (a_)

ANOVA
water activity (a,)
Sum of
Squares df Mean Square F Sig.
Between Groups .001 5 .000 168.757 .000
Within Groups .000 12 .000
Total 001 17
water activity (a,)
Duncan
trement N Subset for alpha = .05
i 2 3 4 5 1
6 3 8317
5 3 .8337
4 3 .8363
3 3 .8400
2 3 .8463
1 3 .8477
Sig. 1.000 1.000 1.000 1.000 .089

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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ANOQVA
Sum of
Squares dr Mean Square F Sig.
Hardness Between Groups 276.490 5 55.298 173.479 000
Within Groups 3825 12 319
Total 280.315 17
Chewiness Between Groups 233.005 5 46.601 16.893 000
Within Groups 33.103 12 2.759
Total 266.109 17
Cohesiveness Between Groups 027 5 008 4.529 015
Within Groups .014 12 001
Total 041 17
springness Between Groups 5§9.323 5 11.865 16.958 000
Within Groups 8.396 12 700
Total 67.719 17
Gumminess Between Groups 37.482 5 7.496 70.686 000
Within Groups 1.273 12 .106
Total 38.755 17
Hardness
Duncan
treatment N Subset for alpha = .05
1 2 3 4 1
| 3 4.2720
2 3 8.0100
3 3 12.6007
5 k] 14.4753
4 3 14.4783
6 3 14.4803
Sig. 1.000 1.600 1.060 .992

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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Chewiness
Duncan
treatment N Subset for alpha = .05
1 2 3 4 1
] 3 1.5447
2 3 7.6650
3 3 8.2533 8.2533
6 3 11.1493 11.1493
5 3 11.6470
4 3 11.9427
Sig. 1.000 672 054 .588

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.

Duncan

Cohesiveness

treatment

Subset for alpha = ,05

1 2 1
1 3 1603
3 3 2307
2 3 2327
4 3 2430
5 3 2573
6 3 2880
Sig. 1.000 087

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



Duncan

Duncan

springiness

treatment

Subset for alpha = .05

2 3 4 !
] .8527
2 39723
3 4.2420 4.2420
6 5.7187 57187
5 5.9520
4 6.0930
Sig. 1.000 700 052 612
Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 3.000.
Gumminess
treatment Subset for alpha = .05
2 3 4 ]
1 7867
2 2.0460
3 3.2440
4 4.3933
5 4.5700
6 4.6400
Sig. 1.000 1.000 1.000 395

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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ANOVA
protein
Sum of
Squares df Mean Square F Sig.
Between Groups 14504.02
4.029 5 .806 .000
0
Within Groups .001 12 .000
Total 4.030 17
protein
Duncan
treatment N Subset for alpha = .05
1 2 3 4 5 6 1
1 3 1.5733
2 3 1.6833
3 3 1.7567
4 3 2.2000
5 3 2.5600
6 3 2.8433
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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ANOVA
fat
Sum of
Squares df Mean Square F Sig.
Between Groups 557161.0
650.021 5 130.004 .000
29
Within Groups .003 12 .000
Total 650.024 17
fat
Duncan
treatment N Subset for alpha = .05
] 2 3 4 5 6 1
) 3 8.3067
5 3 10.0767
4 3 13.1067
3 3 19.5667
2 3 21.9567
1 3 24.1267
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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ANOVA
ﬂ'ﬂl]%u
Sum of
Squares df Mean Square F Sig.
Between Groups 1217711,
1217.712 5 243.542 .000
828
Within Groups .002 12 .000
1217.714 17
mm%w'u
Duncan
treatment Subset for alpha = .05
2 3 4 6 1
5 32.6667
6 33.1600
4 35.4300
3 36.2667
2 36.9433
1 56.5700
Sig. 1.000 1.600 1.000 1.000 1.000 1.000

Means for groups in homogeneous subscts are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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ANOVA
i
Sum of
Squares df Mean Square F Sig.
Between Groups .897 5 179 4613.286 000
Within Groups .000 12 .000
Total .897 17
1
Duncan
treatment N Subset for alpha = .05
1 2 3 4 5 6 1
6 3 2.0033
5 3 2.1467
4 3 2.1667
3 3 2.3400
2 3 2.4767
1 3 2.6700
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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ANOVA
AmuEnTelumIGNh
Sum of
Squares df Mean Square F Sig.
Between Groups 137806.6
107,183 5 21.437 .000
00
Within Groups 002 12 .000
Total 107.185 17
anumnsolumagui
Duncan
treatment N Subset for alpha = .05
1 2 3 4 6 1
6 3 10.1300
4 3 11.2800
5 3 12.3067
3 3 13.8733
2 3 14.8567
1 3 17.5267
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogenecous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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ANOVA
Sum of
Squares dfr Mean Square F Sig.
touch Between Groups 11.942 s 2.388 1.116 356
Within Groups 244.050 14 2.141
Total 255.992 119
appear Between Groups 27.100 5 5.420 2.100 070
Within Groups 294.200 114 2.581
Total 321.300 119
color Between Groups 33.900 5 6.780 2.498 035
Within Groups 309.400 114 2.714
Total 343.300 119
smell Between Groups 23.175 5 4.635 2.182 061
Within Groups 242.150 114 2.124
Total 265.325 119
taste Between Groups 13.575 5 2718 969 440
Within Groups 319.350 114 2.801
Total 332.925 119
over Between Groups 8.800 5 1.760 778 .568
Within Groups 258.000 114 2.263
Total 266.800 119
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Duncan

Duncan

UM IanpazliIng
treatment N Subset for alpha = .05
1 2 I

2 20 5.2500

3 20 5.8500 | 5.8500
1 20 6.3000 | 6.3000
4 20 6.3000 6.3000
6 20 6.5500
5 20 6.6500

Sig. 060 166

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 20.000.

AUNTHMINHUT
treatment N Subset for alpha = .05
1 2 1
2 20 5.2500
3 20 5.8000 5.8000
4 20 5.9500 5.9500
5 20 6.5500
6 20 6.6000
1 20 6.7500
Sig. 209 107

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 20.000.
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AuMMMed Ny
Duncan
treatment N Subset for alpha = .05
1 2 i
5 20 5.6500
6 20 5.7500
4 20 5.9000 5.9000
2 20 6.3500 6.3500
3 20 6.5500 6.5500
1 20 6.8500
Sig. 084 061

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 20.000.

AMAIANINIUTNNGA
Duncan
Subset for
treatment N alpha = .05
i !
[ 20 5.6000
5 20 5.7500
4 20 5.9000
s 20 6.0000
6 20 6.3000
3 20 6.6000
Sig. 101

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 20.000.
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Duncan
Subset for
freatment N alpha=.05
1 [

2 20 4.9000

1 20 5.3000

5 20 5.6000

3 20 5.7500

4 20 5.7500

6 20 5.7500

Sig. 12

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 20.000.

AuMHMIMuMIgenIulags

Duncan
Subset for
treatment N alpha= .05
1 ]

3 20 5.5000

6 20 5.6500

4 20 5.8500

5 20 5.9500

1 20 6.2000

2 20 6.2500

Sig. 174

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 20.000.
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