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Title EfTect of Coconut's Age, Pasteurization and Concentrations of Coconut
Milk on Nata de Coco Production from Caconut Milk by Two Strains
of Acetobacter xylinum

Nape Ms. Withu Nuntithupyathada

Department Microbiology

Academic year 1996

Abstract

The purpese of this study was to use coconut milk for the producticn of bacterial.
cellniose (nana de coco). The coconut milk used in the study was prepared from half-mature
and mature coconut and was dituted with water to 1:30 or 1:50 (v/v) concentraiion. Two srains
of cellulose-producing Acetobacter xylinum, Agr60 and T,, were used as the starter. The
coconut milk used for the fermentation was added with 0.5% {w/fv) ammonium sulphate, 5%
{w/v¥) sucross and 1.29 (v/v) acetic acid. During the fermentation, the white or cream celiutose
lﬁycr was formed on the top of the medium. With 1:30 diluted coconut milk, the maximum
productivity (in terms of weight and thickness of the product} using strain Agr.60 was
obtained 'from the cocomut milk prepared f;'om boiled baif-matwe coconut, while this was
obtained using strain T, from the unboiled, mature coconut milk . However, the productivity
using strain T, was less than that using strain IAgr.6O . For 1:50 dituted cocomut milk, the
maximum productivity was obtained using Agr.60 when the unboiled coconut milk prepared
from the half-mature coconut was used. Similarly, strain T, produced less celluiose at this
dilution than that of strain Agr.60. Thus, the maximum productivity using this strain was
obtained from the boiled coconut milk prepared from the mature coconut . In addition, test for
acceptance of the food products prepared from the cellulose produced frem both types of
cocoput milk (1:30 dilztion) using Hedonic scale method revealed a significant less acceptance,
in terms of taste and texture, to the conventional cellulose obtained from coconut water

ferzmentation .
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Maniquis, 1967)
32 pefulrsnevveaemr i Eidse fumaysd
sduznddhingfuitfomhumiadumrsd dewniaduiagmield m
Ao unsliquemiclasnnms dulyznovesihuswdnidsi (rtun3,2531)
Tulv#u 023 odivun
afTulewmie 368 nlefidus
pUBLY 356 1nlofidun
uAntEoy 0.03 iefidud
vemvefn 001 wlofivun
FaniTusa 9 #dtohuendn 1 f0ffeg il

Nicotinic acid 001 luleryndu
Biotin 0.2 lulnsnfu
Pantothenic acid 052 luTnandy
Riboflavin 0.01 julaynfu
‘ Folic actd 0.003 lulninfu

¥ J - ¥ fd i L 4
wenonil idesiumristeifisn nisduniduasinmausiidiunie Swuses
wo il (®7d, 2528)

pH 2.75 -3

AT UL A acetic zcid IAT oxalacetic acid
wipvean dmadynlag nglae ylnve
UTu0 Total invert sugar 0.17 - 2.68 nlefidud

UTnanhmegTnya 0.07 tledidus



4. TBmandaiurssniesaly
i s L y - ]
merjuaassaiisimeh higunndudewtn  dsstinhuzwdnuudodug

ﬂ' 1 1 J Q’ 1 4

ey Widndesudnh iimmsangsTan Al Wi udaSaldidedusssdasly
| s ' o - J " - y
udnldsofie Ve Idnsenunsaifien sudefudiuues pasdnheans iyl
n

- V- o o
wendeuld 5 semusnd  wazshldamde Isad 121 semusaidoa  dssua 15 wid

s i ' 4 - o ¢
( nTUANEIEIRAT, 2518 : 78 ) waennldiFead oziArvurimsalaowinias feil

L
Ly yeast ‘TH 4 .
" e ——— 3 aloohol—l —thduamey’
@wndou, 2519 : 90)
[ =y E 5 s clv
Tumsnafuarssddiedtie q w18y 3 Turou &l
1. VURBUATTIASHY ( starter )
2. vumpumsniniuaarsd
3. maudrgl
A ) .
dalduwivfunds  mwvobuwdsgdduemsen - waw Tdwnune
ahy = oy ey d’ e - -
vaeyin  ewsaldidusinmsiaisdlaeldunudetamiin niounanznquld A
E
BRI IUNIAT 1
a e A
4.1 MIRTINHHTD

Wumshuaassdnindinendn anliiFeuSant  JumsumueSouugel

Whhwewdeeueslng §wau 300 Taddas  @wbaonse 15 o
¢ 5 wehdud yilsshdeinnudu 15 doudmaniia 15 widt nisduldden
Ussinat 5 - 10 it ussluwssudiiazenn FOR Sy udaRudeuianiaaly Ta
myuzdwdiniodvmng e ldeimminudieenld  del¥igangives 1.2 fu
swfedhduveshine 9 vuimtiwdeuftoniinededmhusndn  aufia, 2531 )
amdunsmihdudidu delianuunte - a1 5 -6 Bunouluilonlalslasiou
Asaia 5 nSN (IBAATINLLINT, 2517 : 101 ) ﬁ]H‘S"UﬂﬁHﬁﬂ’fUﬁ’J‘i'i?{%‘lmf‘lﬂ::ﬁ 1

d’ a o y » + =4 o - + A o A
mwmmnﬁmzw‘51')1wxﬁmnumwnﬂi’umﬁﬂmmﬂqwau 9

4.2 myuiindu

-y -, + d ar ] A4 a.v
aufia (2530 ) uBLEUAR ( 2531) lAnavunerdumIviiuaassa sl



wunhusnintmidefohin@nhmedsana s aledidud owdy
(NH,),50, 38 NHHPO, ) tszaiw 0.1 - 05 nlefdud e liAaurutumns
Favu A PR uRmhdumeysd e 1 - 3 nlefidud  dntadoshedon)
newudmlyzang 10 - 20 lefiFud Tadrudwnin 3 - 4 fu UnMilgumgddes sole
Titnssfon mnssiufuezey mnwidueses Wi i idodeis Mamy 10
=15 Tu o lAusuunw 1.0 - 25 s Euﬁmuiu‘}'u‘gu TaeRears Tl nunsem
vosSomi Wiudedestumvuiionveades mrshimdodedif Bty
Fulnidasuninhesuds  Sdnwldhimbodaelsn  Wiasdsenous q a3
wilsveafineld uazUiumamudiunts - sntmidinhdueoy

msndeiurasssmurar Memhdulesn wiaminnramimimn
¢ IBNMITHELNT, 2517 ; Andoy, 2519 ) Emfeifmﬁn'l#mni’nqﬁunumﬂnumﬁu 7
ey dmedu sas uuen Hudu dofuitdesddnvasadiei oninduuoeig
Aufiidudndmnthe fusulunindt 2 Sowmnhiudos TWhudunoummadndam 14
ndvvsaddamuan meideselumawAdovimnsretusenitths wu arududuves

v ¥
- -y - et J
JogAu YTnenhma mylulanou unvmowufusudenly



namiaudonsn msmin
r el iy, iy 1 - 4 L J r
vhuznd1q 300 tinddns ( raunzimi) ( wouhSuidominrawihuda )
» - »
+ Wmansg 1S nfy wwend1n 1,500 Gaditing + Meransy 75 nfy
o
nsoaldmzen Audea visgluvrudmazen nieslfmzena | Auifes
o
ussylulnaudmismeuzihnnhafmane
nuntalf
1 - { - 4 1 - ’l - -
FOIUOUAUFOUTINT Acembactr xylinum soougy , Aunsmhidy 15 - 30 dofidny

Takndrvimunmiodd

l

Aat 2 - 3 u

[ ]
sRadhumvhune g uinhvenhuzndn

mt’n‘ondnmﬁn

Urdrofurmng dmaBeslnsadiou 7 - 10

usiufsmn 1S - 2.0 isuRny

1 4 -
; Lﬁuunu{uwﬁ"z?'z“‘l?msmmﬁ

"

'

: o . v " o
Awhuendrnld awmveadwewdfimdosinmendn
¥ 3 -y .-f rF L - L
Aulhifies s i, wineli 2.3 fu Furudensn thinsey , Auneidon
t'- J : 1 - b - : " . Ly
wiusidswbiios q InRuntamaly (dnfumsminaiwioly) | Mddludhduemggmin
Y
msuylsgu fafedurnamuididos Idamsmin

l ae'luier I8 humininideos o sunmheznun

'

BTHITHIIN SMITAT
Anhuznfnhnhides , funsou , wod unuBo , Aansu |, Sitesleunudindm
»
futlremunulemny | wrvhnhwendn 4nd wiounIny Hyu

A 1 e sraamrsdauaemrudsppahnendiolaewaly

Al wufie | 2531
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. v
TN UTOHIA SunsnmITHEn
hugwdn Muzwd
1 v .
r 1 Wwnn (60 07Y)
yapananoy vangLlyuy ( NH, 1,50,
(MneAy S ml) ( Y0 100 mL ) (5 i)
| 1
'
o WAy

 Tuanudu 15 Usus,15uh )

» »
A1 Ey e 1315
115 Acesobacir xylinum AUNIABLEAN ( 15 ml)
Tunnoansnes

amaAdunn 3 u

(wamradrawiniuue q)
Tavangysuy

A Athanm 3 fu

( ﬁﬂﬂ}sﬂuw{ufﬂmc )

‘

s 1,000 ml. )
TevnTnaninrown( Tadronssaruiinzen )
v Tuuihinm 7 4 ¢ 32 srnwaded )
*Iﬁ'wiu{:ufm:nfn
fraldaren
1.’:1'11.}2\% S um
usthie ety ﬂanéiﬁun#‘m 1,0, Wndu 2%

| L -
14 10% haut ——ediumnunny———
¢ 40 s¥muTng )

urrquandarhluvaizfou

‘ - HE A
it 2 urasruIumsanfurs AN

iu - iFadouasasr 2536
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5. Todaiininvndnfurrrdigumma
Sauhyswierdduzaoumusfumneigveadeeguds  usferndmyiy
emstn q mufellfarmstinnemlumyrh gty Fofumzessadu
13 1 andngaunsdqanmd IsdefiBedeasaie i ¢ ufA |, 2531 ; 217
- mTnyRTnIzeeundl , 2535)
5.1 USumadenuniice :

@i P unmindnhuzndm SudsuusiFoinutumandohdumey
sursyumdnaly D80Tnemand 11 Accwbacter aceti subspecies xylium ie A
xytinum  unthdesmandnfulfIdnounzivasfniomd s ldidouiaqnd Auonuncdn
e nudan mum'ruﬁwi’mﬁﬂ‘}'mfm:ﬂfn'iﬂmun1: uonmniinandenuniidedes
muzey unsitvaneremindniuiu MM idkondnduuniige TronurihTinasade

< d PR o . & |
fmsaufinariregluen 10 - 20 nlefidud HlfUTnaindemnifu tdangléua

-~ g - o P
waadias Adrad lumITay 1 uasmTen 2

a - y A - ! v w -
aMIwnl Haﬂnﬂfuﬂm:wfn die 14U uoude ( inoculum )} AN 9 Fundaonuind

Wi 2 dudsdl

WFuaidontn (%) AMUHLURAY (BY.) ﬂrmﬂ'n (nJu)

5 1.9 111.0
10 22 134.6
15 2.2 1372
20 . 2.4 146.5
25 2.1 122.6
30 2.1 125.7
35 19 113.7
40 1.8 105.0
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AT 1 (W8 )

UTueudendn (% ) ATUNNUREY ( ¥y, ) Wmidn ¢ ndu )
45 1.8 50.1
50 1.7 92.6

< w
M1 : 3RuE uszgnINn, 2537

aandl 2 Wavesrnududuvesiiderernumnueniminvesiunendims

v ﬂ v o -~
HUMLULIAT 7 U “qm'ﬂqu 32 ﬂﬁﬁ'll‘b'aliﬂﬁ

anuduturesiude anumvess iy Mnsinvesduiu
(%) (Y. ) (nfu)
10 1.10 62.27
20 125 73.70
30 1.35 88.97
40 1.55 107.52
50 1.30 84,48

o
A NIWTNYRINTEvOMARY, 2535

52 shuzndn
dusniniinmtivuendioug SafuTaqmieldmemanuaminzqnam
nrsuimidin  unsdiquemuennnnuzrudsmueTyvsudouaguda Trendomi
vendnitvalni Tlududes Lidudlowhusnininidonien Tavehududeld

. o4 a o '
ludunzaeunvsiugaqdunidfiesdudlounn
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d.. Pl y A ¥ 4 » -
ArIRA 8 wosdaveshnlhwendrudis husnd e ududusn q funw

waamnynidlurer 2 ddaw

anududus nqufwyzﬂfn amumRBrveiI ninvesiudy
(%) (¥ ) ( nfu)
. 0 - -
1 0.20 22
5 0.50 10.0
10 0.70 162
15 1.00 22,0
20 120 27.0
25 1.36 30.0
30 136 30.3

o -
Ut : AUAR , 2531

53 Wmnaeandioy
umandrfulendnec$ide Acebacer xytinum  FeuiFounnfiien
doamysendioulumnieiouduls fafunnfonmanzlumswinfidfufamdhinti e
Wi Ruiduiaiusendiounn q e m11:14013:#{‘?1415&3uﬁummzthuum:041.1"1

ysnd iy



.ﬂ' 1 y L A L4 -
AR 4 Havey  mrusAsanumnsanhminessfui 14 wdamIniniu

a d £
KA1 7 3 gemgll 32 sanusaiton

UFinatuysy ANUN uwaqéu’fu Jmﬁmrmi;ufu HOHOR

(UMM ) (%1.) (oY) (%)
150 (1) 1.17 82.9 54.7
250 (2 ) 1.25 236.1 94.4
500 (3) 134 4672 934

MUWIHG (1) MYUSUTIPVIOA 8 x 14.5 (sdudTugudnmIe x ANNEN )

ATMY 150 U, / AURAY 50 x 26 MITNYY,

(2) MyusUsTUR 16 x 275 ( iduRILgUEnaW x AN )

L da
ANUY 25 HU. / ?luﬁm 200.9 AT INNU.

(3) NTPHTUIIWIIA 18 x 30 (FURIUAUINDN x ALY )

AUY 500 T, / RITNYL.

|
AN PIMTINEATNTTI0LINA , 2535

5.4 YTumnyaddu ( Acetic acid )

14

4 - »
Hfonmandnuhusndmsuinnlunmdudy  aandunymhdunsly

A dmsfnnud Sdsamaiviudinele 10 u

unsdsamyanyrminvesu

- y id 2 - o o -
dssuinl 1 - 1.5 vy, ﬁ'ﬁlﬂllﬂ’ﬂlhﬁﬂ 1-2 1tpdidua H?ﬁﬂilﬂﬂlﬂlﬂUTZﬁUﬂﬁ']'ﬂﬂUﬂQ

T Astszine 15 wedidius  usminmsdny  mydunysmhduianududuse q fy

e W 1 J y - .
fuidedu s moiuf wuh Aanududuvssmimidy 8 wWedidus szmAnfuihusndn

gedine



. y A 1 - 1 ¥ -
AT & wavesnTmhduianududusie q fu Aeanummuasihiminueady

L d . hed » 4 an <
Hmmnmmumi‘]unm 7 U NQAUNQN 32 8N U

anududuvasnsmhdy ATuoedudy hwiinesaFuiu
(%) (YY) (niu)
.05 1.0 64.41
1.0 1.13 65.43
L5 1.16 68.25
2.0 0.85 51.96
2.5 0.55 4132
3.0 0.52 32.67

ol
i - MInnNRINTSIDMINGY | 25358

- - y 4 » - | - - a
arwi 6 wonBauwihuendn dieRunsahidulnmen q du wdsmanin

Hunen 2 duemy

YT meRufide
pymidy | N-100 | N-106 | N-108 | N-109 | N-110 | N-711

(%)

0 0.36 0.17 0.10 0.10 - 0.10
1 033 0.13 1.00 1.00 0.10 0.23
2 1.20 1.66 1.40 1.40 0.10 0.23
3 1.50 2.20 1.90 1.90 0.10 0.23
4 1.33 1.83 1.80 1.80 0.10 0.10
S 0.96 1.50 1.13 1.13 0.10 0.10
5 0.20 0.23 - 1.10 - -
7 . . . . - -
8 . - . . - -

15



AT 6 (vi®)

ICPIRT

mwoRufidle

neohdy | N-100 | N- 106
(%)

N-108 N - 109

N - 110 N-711

9 - .

10 . - -

- -
U aURA , 2531

5.5 UTuenima

16

- v vy A - ] x -~
Tummdnfuhuzwdn hmefiduasldssdfuundsvsiniuenldideindy

- 1 J y iy 1
@ula wesnhasivi  SudemunsnldhmndBonaewia wu nuantan @n

o4 .2
Toe glaa wanlas woalmm Weilwud henanTase seldArtunuivesugags

v ‘ . R 1
vesnanidun glavn wiohmanye Weaninmiie g HeginTmutesana

. . . Iy 4
Taolune s - 8 ulsfigud HldFuradosndn 5 nledwud exrirIfiiiouily

s 7 werdrdohuzndn deldhmsanududu g fu mondnandnidy

e 2 dusd

anududuvenins AnunuBITu unie R
(%) (%Y. ) ¢ NTy)
0 ’ 1.75 102.95
1 1.90 111.45
2 2.00 111.75
3 2.10 133.95
4 2.20 134.00
5 2.45 127.50
6 2.45 128.85
7 2.50 135.85
8 2.55 121.75
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AR 7 (H8)
4 T 7
anusudussahan anumnvssduuinde Windnveatuiu
(%) (TY.) (ndy)
9 2.10 115.25
10 1.55 81.00

J ot
M asiusuay gnown, 2537

d . 1 y - o » - '
A1Ied 8 ravesnswduduvsaheie Aeaunun neshmiinveduitld ndsmymin

-~ J iy
Wunar 73 figungil 32 samuaaidoer

aruiduduve e T Mwsinvesduiu
(%) (TU.) ( ndu)
2 0.74 55.14
3 0.79 60.66
6 111 65.39
8 092 61.88
10 0.88 59.00

d
nin . 'J'Hﬂ‘]ﬂﬂﬂﬂiﬂf:tmulﬂﬁ.'l. 2535

5.6 avrdyeneyluTnmieu

y L]
muRumydszoeutulanoulumsminfuhuzndn sz ldnmsndneiviu

& v - o a
T Anlunmdudy msildldafe uanTudlenlaleTanounsma ¢ NHH.PO, )

nisuouTudloudama ( N, ),50, ) TeaolfTzaine o5 wedidus

L - 13 bl L A - ]
wenonilesusenaruds dedliledodu q FROSHG ( ound, 2531 )
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5.7 s nudunta - ma (pH )
1 L d 1] L] q’ ‘
onmafinsmun M pH Aiminzaudsmadamuuluemisbosu e
- J J ]
U511 pH $20 gracial acetic acid At pH Urzum 4.5 sohlidomurronthasudiien
o 1w
IRTUA NN AT 135 Y.
5.8 YFua NH,H,PO,
- A v ol
MAMIANY T NHH,PO, Mtvuiztn wuhliemududu 05 g/1 9
) 1 o P oW
Ianunuvowswdundugegamiii 2.05 su.
5.9 USue Mgso,
- ol ] 1 ] -
mnm:ﬂnmmﬂwm Mgso, mmizmudsmyadaumuin Usingd Ui
y .
MgSO, Myulzey s 03.g/1,

6. nrmbipfimenin

wivhnhyenfnindald mnsofufldununasden dofa 1 uhuzndnd
win  uosdediviuugs  smhundlseushuhassah Wi uddulg 1 - 2
Wou  urgnhunduesfu i s i ddy  wivhnhusndniifuleg o e
i unziindunsmhdutziuey  fewhunlizneuemas  Sefesdnldasowacy
nuanfunta ( 2ufn, 2531) lumnalipuresiifed T Inasndewiusuiums
wondlisnduidvmidudssmudedy  onnsfowmun e lameuniedeanlyd
( 1,0, ) fianmududy 2 wefidud mursadenfuldvmfifiqe sesnanife NaoH 2
alofidud ( aund, 2531) eroudinurssine 6 - 12 vu. nfeuddredu udiBahun
Ay wlAowh 2.3 aft ouwonen unsvuanduntn dhamlrzneueimisn - o
Tévmowila #8199 m19A17 9y dan q Aada danzms unadle uazduidy oo
pmiynruiduiulsznudy fe ‘}‘uiu\fu’ﬁau unnamt‘fﬁqﬂ'lmm‘}’unnuuﬁ'z 1M
fay unawafnhuendn wad Junyeu zwu{udm:wi’n ryneadn  wiedy -
vrymusuloaniuhld
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7. dnlomiverfiniuenin
7.1 AT Ing
futhusndnuensinndniin funulumandnduds gaiqanm Inyuns
gedndw  Ae  Duimauasimduin q  usdssymTaeialuss liesoiuindousu.

- y ¥ - d w al' -~
Urzmudy fefuhusndnfigarmuens Jansvunume 7 fail oufe, 2531)

Araceli nrudinemaaiuiny  neamuinunTal

h @) 67.7 94.4 94.6
Tl (%) 02 0.05 0.06
et (%) . 1.10 1.15
Tlydu (%) nil 0.68 0.84
181 (%) - 0.77 0.10
M lulnni (%) - 3.0 3.20
UANIFLY (mg/i00g) 12 345 5.20
BN (mg/1008) 5 0.20 -

Hatnedr (mg/100g) 2 22.0 5.70
3t 91 (megnoog) trace 0.01 -

Imiiu 2 (mgnoog) 0.01 0.02 -

Tuodu mg100g) : 0.22 022

7.2 FUMIUNNG

futhuzndnuennniquimeewmguids shideudivssTonineduns
unnddndo andeu ( 2519 ) nam s"faf')'u'infu?;uﬁurnﬁﬁﬁlﬁrm'lﬂushmﬁtﬁmfa
malfwanudndes Jumassfderqnatieiu uendeienhidssfumrsdinimbsenm A
wilquavifuraimladelddunaeriald  wu  vsrmentlvie  anleduludu
e MWUTTNUNHNUUREATINAY Tafagq wenminfidenuit  duenrsinedey q uf
nyemeh idAnhihieey ufTrndune Sunswdau: MitTumondun auiiney

A 1 » -
win q Haudhnirzdeshlflomladosdiemuyrd  ( Aund, 2517 117)
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8. mafumfiuenin
Tufn (2530) AR AN lﬁmﬁumffnmﬂ?mmuimq unzanye iy ity

el smounstnnnesmegidadvinnfuhdn 3 aeditgungd 4 ssmwedon
un:amﬁui’nm‘}'uﬂ?d’nluﬂ'mm Fuiiimynusueammnetinilidin mufudn
sxiieg 2 annazfie

1. namgdves senavefueslin/fruuas ualusradewud o semaveciu
wAnh uezufuseuvealrznmananiiin I udidy

2. quvgiludidu somavesiusslinidouas uandsndeud 9 - 11 Ju
hdufitu M ludde ssdiufvonivvestizmnmnnnni

9, NMMaATPUMTIMEATINTINYEY
9.1 MAATOUAIBL
AMFUMTINARBLMIANUURNANYOIRTRAHN  luMmBanIEMTmIouAI2E
vxdeasen il e evesnnuuansafidasmananey  faunimansuAuEL
ABHARN N BmawdousetunniuTingundveandadastdufunufinluns
naey uialinysiunSonnunfasusinew q nivdles uionae q vishduiunou
NIINHTIUTY
92 Tmmlruduqunmmedmlssmmdudn
Fmmlrdununmmeuvemdede  dSunisudhmmeTituan
Anfurinng Anansenssaremin uasRnTeiided uardodovounns®s myUfia
dauluguaziifinusmmeiszdninmar 18funAsssn s uvsanansms
nanes  WiTimananoulafimunseldldnoeama  dhimananssssdosdiun  uoe
finrandeingihzastueantimanss ua:\’r'aqnﬁﬁ'mn11'1ﬁi'umnn1smnn~:ﬂi‘:ufu q {u
BUNHA
Rosdsudugeunmmedudzamdude  §38n9ing 9 aansoutasenld 3
Ty fofl
L. MINATOURANNYOLNTBANEYE HIOMINAEBUNIYONTY (Preference /
acceptance test )
2. MINAFOUNIANILUARNAN ( Discrimmatory test )

3. mInacou WEINTIUUL ( Descriptive test )
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mimamouauvey  wieanwdisy  wfemysesiy  uFEmsitianuyeu
wioTnnnanueui Indifesfusirvowminsusinhdmansy  Iannanuddndud
vsinaceufufinounyerenindusiedididmeney
mmaroumauend o318 lunmInateumeuuanmeilnngIsniteda
Fuaiegniihdnenoy maceudueylugnoyanalinarsumuanuddnvesauesi
-mnm?a‘l;imun6nﬁmqﬁﬁaadwﬁﬁ1ﬁ'~:mmuﬁ"uq sninaninenu{dnausivesd
navsudundsgadidall  manaeumianuuanma ludevlfiRmsmutren 1614
dwintundssndanunnanTenindmso
mynarouluBmrennlflunmaseudi IansrnnAvemdadiust 1w
Tasemeduntu  uaslasemednadlodudn  wosnruuandadssmnamuidudy
YoInARAUFAIDGN
9.3 AARAY ( Panatists )
dandunFouldfuginsdinfesdetamamam Silnadonnugndoaniuey
vournitinld  sszdninmvesqunidlindesdetannfiufatdgtolsnanis  udes
fudrininmvosfindy Juihufilsnduslnolrhsomdudy unidosnisaduiy
nne ﬁqfuﬂszﬁnimmaqé’ﬁ'ﬁt‘m'lm‘fumjﬁuqm1mmmﬁu uazBninadndnine:
saugiulufuanumurammezdses]dadu mydanadudadudaiididyén
drsmsnils Wumsdfsd Snsewiddsfusinninouvesmizaniy  iedszvdanm
unziwionmiiam  Mdamusamnuslddudnmitesnudrsweaninaumeniu
1880 Souvesiniuunsrzdninmuedinfuiuegiuuvoumumenda made
wifafuny¥idmden Halidesadituvey wiolisoufumAndaaiiueenty uas
LinassanddmfunnngudUfiouifndestummensuniaiosd walusheian
ussthenda  anusuguesddadulidngs i dkomsiasgndesiuouninsadud
Nifanudug uesiideuusihi dRnfurmasdunnorrgquynd @emnadde o
Ussmiuewmty wiedu stialee 30 i neumsnaneudy
deafulumrdssdvimadszamduda Sulludoaiiodrsiunmuddnehi
el Ny 04 woldeioasia s ﬁguﬂszzﬁuthmmwmqﬂ::mm?'nﬁu (sensory
quality ) AN 9 yoswdasaumsuizneuday
1). AUNNNNMTITY (appearance ) Urzneuday f vum Uiw a1

mlugyeiu uazmsunrondinid
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2). AUNINNNTTURT ( kinesthetics ) Ussnoudiy anmnile? iilo
fudtvosktaiay anuvila Anuuda mvalnzunn unzmumeds
3). AWAMNINNEUTA ( flavor ) Berwanudfoenmsdu  mynundy
( odor )
4. qunwendss qunmmdssemdudaidodsunnld vie
viTnendnda dlngiodostufnyusiieduds
9.4 nFadu
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MANUIN %

Analysis of variance table : sample 1,2,3,4

color
SOV DF SS MS R Significant jevel
Panel 11 1.4167 0.1288 2.0400 0.0561 (ns)
Trcaﬂ}le;lt 3 0.4167 0.1389 2.2000 0.1066 (ns)
Error 33 2.0833 0.0631
Total 47 3.9167
Ordor
sSQv DF SS MS F - Significant level
Panel 11 0.2292 0.0208 0.2558 0.9900 (ns)
Treatment 3 0.0625 0.0208 0.2558 0.8566 (ns)
Error 33 2.6875 0.0814
Total 47 29792 I
Flavor
sov DF ss MS F Significant jevel
Penel 11 0.5000 0.0455 1.1250 0.3741(ns)
Treatment 3 0.1667 0.0556 1.3750 0:2675 (us)
Brror 33 1.3333° 0.0404

Total 47 2.0000
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Texture

50V DHF 55 MS F Significant level
Panel 11 23.2292 2.1117 1.9805 0.0639 (us)
Treatment K} 14.0625 4.6875 4,3961 0.0104 (,)
Error 33 *35.1875 1.0663
Total’ , 47 724792

Acceptable

Sov Dp SS MS P Significant level
Panel] i1 10,7292 09754 1.5%44 0.1464 (ns)
Treatme-‘nt 3 14,0625 4.6875 7.6625 0.0005 (..)
Brror 33 20.1875 0.6117
Total 47
* = significant at 95% lovel
** = significant at 99% level
ns = pen significant at 95% level :
Analysis of variance table . sample 6,6,7,8

Color

SOV DR S8 MS F Significant level
Panel 11 0.6667 0.0606 0.7500 0.6844 (ns)
Treatment 3 0.3333 0.1111 1.3750 0.2675 (ns)
Error 33 2.6670 0.0808
Total 47 3.6667




sov DR sS MS F Significant level
Panel i1 05000 0.0455 1.1250 ' 0.3740 (ns)
Treatment 3 0.1667 0.0556 1.3750 0.2675 (ns)
Brror 33 1.3333 0.0404
Total. 47 2.0000
Flovor

sov DF S MS F Significant level
Panel 11 7.0625 0.6420 13799 0.2282 (us)
Treatment 3 3.3958 1.1319 24328 0.0824 (s)
Error 13 15.3542 0.4653
Total 47 258125

Texture

SOV DF $8 MS F  _ Significant level
Panel 11 17.6667 1.6061 1.7377 0.1079 (ns)
Treament 3 46,5000 15.5000 16.7708 0.0006 (..)
Error 33 30,5000 0.9242
Total 47 94.6667

Acceptable

o) DF sS MS 3 Significant level
Panel 11 19.2292 1.7481 1.9432 0.0693 (as)
Treatment 3 40.5625 13.5208 15.0295 0.0000 (..)

Brror 33 29.6875 0.8996

Total 47 89.4792

** = significant at 99% level

* = significant at 95% level

0s = non significant at 95%

s



Analysis of variance table  sample 2, 9

Coler
S0V DF S3 Ms R Significant level
Panel 12 3.8462 0.3205 2.5000 0.0631 (ns)
Treatment 1 24615 2.4615 19.2000 0.0009 (..)
Error 12 1.5385 0.1282
Total 25 7.8462
Ordor
SOV DR 5SS MS R Significant level
Panel 12 14.1538 1.1795 2.1905 0.0944 (ns)
Treatment 1 0.0385 0.0385 0.0714 0.7638 (ns)
Error 12 6.4615 0.5385
Total 25 20.6538
Flover
SOV DF Ss MS R Significant level
Panel 12 0.6154 0.8013 26596 0.0517 (ns)
Treatment 1 1.3846 1.3846 4.5957 0.0532 (ns)
Erxor 12 3.6154 03013
Total 25 14,6154
Texture
{9 DR ss MS R Significant level
Panel 12 12.8462 1.0705 0.7626 0.6769 (ns)
Treatment 1 8.6538 8.6538 6.1644 0.0288 (.)
Error 12 16.8462 1.4038
Total 25 38.3462




Acceptable
SOV DF S5 Ms F Significant level
Panel 12 4.4615 0.3718 0.2014 0.9953 (ns)
Treatment 1 3.8462 3.8462 2.0833 0.1745 (ns)
Error 12 22.1538 1.8462

Total 25 30.4615

* = gipnificant at 95% level
o sig:niﬁé:ant at 99% level

ns = non sgnificant at 95% level
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