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ABSTRACT

The objectives of this research were 1) to study the production process and production cost of traditional
palm cake, 2) to develop the production process by using pure starter technology and, 3) to investigate the
producers’ acceptance of the developed process and the consumers’ acceptance of the product.

Data about the production process of traditional palm cake and the cost were collected by interviewing a
traditional palm cake producer in Nakornchaisri, Nakorn Pathom Province. The production process was then
developed by using pure starter technology in two stages: studying the basic production process by using pure
yeast, and selecting the most efficient yeast. The experiment was planned by means of Completely Randomized
Design. The data were then analyzed by means of Analysis of Variance and the One Way ANOVA and Duncan’s
New Multiple Range Test to select the efficient yeasts for producing the cake. The producer, after trying the
developed production with the yeasts selected, was interviewed while data from 100 customers about their
acceptance of the product were collected by means of questionnaire and analyzed by means of Central Location
Test (CLT), Binomial Distribution, Paired Preference Test and Critical Number of Correct Responses in a Duo-
Trio or One-Sided Directional Difference Test.

It was found that 1) traditional palm cake contained the following ingredients: 600 grams of ripe palm,
2,000 grams of rice flour, 1,800 grams of sugar, 2,500 grams of coconut milk, 150 grams of scraped coconut, 50
grams of baking powder and 5 grams of salt. The total production cost was 171.50 Baht. 2) For the developed
production process with pure starter technology, 2% of liquid starters was best. The rising values of the palm
cake dough, when using the yeasts Y4 and Y6, were found to be the highest values of 1.70 and 1.67 with non-
significant difference and the yeast Y6 gave the palm cake’s texture with the lowest hardness value of 487.94
grams. By using molecular technique, the selected yeast for this palm cake production was identified as
Hanseniaspora guilliermondii. 3) Concerning the acceptance of the production process and the product, it was
found that the technology was acceptable to the producer and the total cost of production was 376 Baht with the
decrease of 34.5 Baht from the original process. The consumers experienced the differences in flavor, taste, and

texture and they preferred the palm cake with the starter to the one without it.

Keywords: palm cake, liquid starter, yeast, technology
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9 9 = A a zﬂy v W [ 9 [ "
VUTDYAY 95 Glumu aNAaU AV IUDTAUNE ﬂ'J']iJ“If@‘UTﬂfJﬁ'JiJ !LﬂiuﬂWUﬁﬂEmZﬂﬁTﬂg BBV
1 [ 1 AA A 9 dy o A Y A v A
ANULANA NN WU mummawuﬂﬁmmﬂmm 332AUMND 08T 2 1AL 4 Naﬂ‘]ﬂﬂ!gﬂﬁWﬂa‘VI
1 [ o A ~ Y] AA (A Y di} Y &£ A
hliJLW]ﬂGﬂ\?ﬂu lyatnguny ﬂJulI@]'lﬁ‘I/]ll‘]Jill'lmﬂaHﬂfﬂﬁﬁ)ﬂﬁg 6 FIUAASUUUANUFDY 7.51,
o w ' £ A &4 A A 4 ¢
7.30, LIAZ 6.66 ATUAIAU LWL mimux\!mawummmzmmummwnﬂimmﬂﬁm TNU NI
o a2 a a a o s s a o A o Y a
ﬂ'liﬁiJﬂLLﬂ\“l ﬂﬁ@ﬂ5H]iﬂulm'ﬂiﬁlmgNaﬁﬂ’lcﬁﬂ'ﬁﬂ@uqﬂ@@ﬂqcﬁﬂ UATHAANUNDUA ‘V]'lsh/il,ﬂﬂ
o 1 v & A S qy vy 9
V\Imﬂwmﬂcluuﬂmazﬁmuwﬂwmﬁu Lmzﬁlzqq‘uﬁﬂ”lmwﬁmﬁmmﬂ muumauu%uﬂwnﬁn
= ' a LA o q Yy 1 a o Yy A a o v &
m"lmﬂﬂﬂgmumu wonaui1d iaunse wama ldmieundleana (UYNHA TAUNWUT, 2545)

o

2 Y v A a 9 dy 9 = ~
mmﬂlwaﬂymzﬂimgmmmuuma‘ﬂmuﬂmwaiaaaz 24U mﬂzuuuqmﬁm

v H [ [ Y
M3197 4.2 taasmazuuumaiaz dMleuuunITIURaasasivuuaa Alsinunduie

AN
3 Ysnmndie U5 inaindnise USinaindniie
AUANYUY ) ) )
5000z 2 Sovaz 4 So8az 6

dnmaizilaing 7.51 + 1.25° 7.30 + 1.26' 6.66 + 1.70"
a" 7.66 + 1.25 7.65 £0.93 7.45+1.25
navaa " 7.01 £ 1.32 7.05 + 0.94 7.23 + 1.11
FEIA agsIn ™ 735+ 1.13 7.38 + 0.76 731 +0.99
Lf@ﬁ’uﬁammﬁu " 6.91 + 1.47 7.33 £ 0.89 6.95 + 1.17
ANurou lagsan ™ 730 + 1.16 7.40 +0.84 7.03 + 1.22

'
o w aad

WIEHR : ns MUeDe hillanuuanaiuediivedvgneadanszauanuieiudovas 95

9

AunasNNonyIMAUaNU luuuINe IaNuuanaInuegltsd Ay
4o 4 &y
N3zauANUARNUITBYAZ 95



44

(Y] J 4
4.3 Wﬁﬂ‘lﬁﬂﬂ!!ﬂﬂ?lﬁﬂﬂ‘lﬂ!ﬁi’)ﬂ]ﬁﬁqﬂ

o P Y Y Y ' H
NNNIAANINTAAINITHOMATNUUD I8N Malt Extract agar (MEA) 1

a = I Y] 1 o =l 4 9/3
guuigll 30 sermuvaFed 1Wunan 2-5 Tu wud awnsafauenddd lanaua 10 loTman

9 1 =Y ~ 1 d' 9 =S o A = [} a A o’j C%
18un Y1-y10 fianvmz Inlativeauaas lo Tsanhindeadany Ao nay a1y Aalineingm
Y (] 1 A = o A ,il = 4

naga drulng Inlatidveusoy Tasuaaiainisned 4.3 91ANANIINAADILYNFDIAAIIN

til = 9 Y a o Jd aa = o dy
HDAIAEN WU UHAAA1INUITUIY GUENVlWIi%u 78917 UazAMe (2552) mmsuenye lag

9

A dal dy I dy a Ay Y o I dy
NITNAYUUINULAYILBDD TN TTLLUN ﬁmwsmwﬂwm}auma"lﬂmwm 19 Ulﬂi“]f!,ﬁ‘ﬂ WU
=

=) J 0 A

a A dy o o w dy = A A
LUANLTYLAZLIBDYTAVIUIU 13 Lag 6 hlE)TGD’La‘VI ATNAIAY WNINITLADNIRWISIBDYTANY

Y
v ! v o awv a a 7
aﬂymmmﬂGmﬂucluLﬁméfu"lﬁ}mmu 10 ul’t’)TGIﬂﬁ‘ﬂ HAZITINITUIVYUDN 1YYV HININY L

= 4

@ a 4 ' { g v W
Wzyoy 9AnIYadna (2547) wunluilomagniiFodad 4 aeWU§Hans Av Candida krusei,
4 E4

: Jd o a 1
Saccharomyces sp., Kloekera apiculata W& Henseniaspora sp. Fedaand 4 viateldvuuaa

£ a
VUWAUTITUHNA

d‘ @ dﬁl ~ J dy
M1319N 4.3 HaN1IAALLYNITDITAINIUBAIATN

3 ., anvaznelandes
ToTaan anvaz Inlall .
yan3sfml
Y1 nay 412 H11121) Yo ULG 1 uzUIHST (Apiculate)
Y2 naw #1991 ASINANYY Aadu 143 (oval)
Y3 naw #1941 ATINANYY AU 817 (clongated)
Y4 nay 81U #111917 VUG8 WgU1INT (apiculate)
= 1 a g =l
Y5 naN AU1IYU ATINANYY HIAY 243 (oval)
Y6 AAN VYN ATINANIYU A7 WU (apiculate)
Y7 NAY V1Y ATINAWYY AIA Y 243 (oval)
Y8 nay FU1YU ATINANYY AR nay (round)
Y9 nay AU1IYY {1111 Vo uFe WU (apiculate)
a T a9 v I 9 G=)
Y10 naN TV WIAU Yo undnantiey 243 (oval)

dy ~ I 9 dy
HNEITiA :Y1-Y10 L%@Uﬁ@]ﬂllﬁlﬂulﬂﬁ]1ﬂm’é)@naQﬂ



45

o A S @ 9 di’ :/1
widaandauen lannideatagnia 10 lolasan vmageuanuannsalunms
o s v o IS ' s oA Ay
wiinastszneuasueu Taeldimang Iamiuunasnisuou tuhgungines asawans
@ 4 [ a [ A A d? 1 dy = A
wiinassgnoumsuey TasmsdunallSuamsinady 91AHANITNAABINUI IFOTAAN
Y
Y] 1 I 1 1 1
uonlasis 10 To Tmanaunsoutiseenlailu 2 nqu Ae ngu w ldun loTean Y1, Y2, Y3, Y5
uag Y7 uagngu + 1Aun Y4, Y6, Y8, Y9 11ag Y10 Haaaada13197 4.4 910Wan1NAa0INY 5
A Yy o Y 3 =R o = & B P 9 Aw
ToTarannanusaadrames laauazis 30 lddau ludude 11 seaeandefuauiveves
Jan = AR 1 dy = 79 Y r?l I 1 4
InT591358915 vazaae (2552) AAnyIALNYIN Wedad limaiiuurasnsuenluns
a a £ o g’ a o Y9y < 1 1% = o 9
n3aaule Feszeznarlumsmimbaauaziiams laduaziiuanaianu Jraiildnnes

F4
auaziiunveslalinnuuanaranulldae

a Y o A 4 osdo v
MN1919N 4.4 Llﬁﬂ\iNaﬂ’]iﬂﬂﬁ’t’]L].lﬂ’li’ffi’l\iﬂ’l“]fﬂ]@ﬁlclfﬂﬂﬁﬁﬂﬂﬂlwﬂvlﬂ

loTaian FZAVVDINIHIN
Y1 \\%
Y2 \\%
Y3 W
Y4 +
Y5 \\%
Y6 +
Y7 W
Y8 +
Y9 4
Y10 =

dy ) s 9 dy
HNEITiA Y1-Y10 L%ﬂﬂﬁ@]ﬂuﬂﬂvlﬂiﬂﬂm’é)fﬁnafm

o a e < o o Y
+ = NITUNNTULG Nﬂ1%£@hﬁa@ﬂﬂﬂﬂ1%ﬂ181u 79U
o A d? Y 124 6Y I v @ 1 < [} Y
L = NMTUUNNAVUET LAUNFANNADAANNIYDYINTIALTINAILY 7 IU
v A d?} Y A <3 v & o Y
S = NMTUUNNAVUET UNIBAUUADAANN BV 7 IU
O = ) 1 v
W = ﬂWiﬂilﬂ’E]’é]uiJ“V\l’ENﬂ1%ﬂ1ﬂﬁ’)u1u1’iﬁﬂﬂﬂﬂﬂ1%

12 % 12 =) 1 v &
Ulllllﬂﬁ‘l/illﬂ vllliJV\lfNﬂMf UWQﬁ’JuGlL!ﬁﬁ’t]ﬂﬂﬂﬂWGﬁ



46

a

v A A dAa a a
4.4 ﬂ'l5?]ﬂ!ﬁi’)ﬂﬂﬁﬂTl3»11.]5$'sT‘Vlﬁﬂ]Wﬂl‘I—!ﬂig‘U'Juﬂ'ﬁNﬁﬂ‘UuNﬂn’l
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y & A v o a Ao A v y & s @
nd¥einalnuen 1Aneavua 5 sia muinadendInye 4.4 uazndu¥einalnndeaa
Saccharomyces cerevisiae NNV 42 Aud1ey Wvuuaanld 6 danaasaninilaey
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I A A 3 dyd A Y Y ~ 2 3 = A A 1
anuilufimaos Melidmaesvesvuuma 1dan arswdwalsiu Fadumsdivdosniiodly
dy % v u’/j da/ a Y dy (=) J U dd‘ a d%l
ilomagn (o33N Nirugay, 2552) aviulunmsnaassiisiavoanduie lilinanemanmaiu
1 a, WU 6 Aanaaed lulinnuuanaanadanseauandeuiosaz 95 daasly
A
M350 4.4
d' 1 A [l ~ = A 9 dy = 4
M990 4.5 uaeAAzIUURAsLAs dITEUUUNIAITIU AALAE a, VUNAIANNNA oI AN

AN 6 AINAADI

Fanaaos/ A .
VumaAun s osad L ™ " o
T1 44.94 8.45 31.65 0.942
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U311a53590 o 1 UnTen 20.0
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os;l [ 3 Qg: 1 o A 9 ~ A o =
v ldfsdiuin danuaedndi 250 volt vz lFnarszinm 45 wi wiedunadves
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bromide 111 1dFudvABWeA1IINaY denalusihndaullszuna 30 win 1 ldasrawaneld
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6.6 M3nAnNAzNOUNAaNan PCR (Polymerase Chain Reaction product)
wanas PCR 151105 10 TuTnsaas laluvaoa microtube 1.7 Haaans Ay Stock-
solution A (3M CH,COONa 2 M1 uag $osag 95 EtOH 50 MI) USuas 52 lulasaaswanldidn
] ¥y A . I a A g A a ~ I =1
nulasldin3eq vortex mixer 1JUIa1 10 3N HUNYUNYY 4 perusarFoaiumal 15 Ui
o3 o o ~ oLd, A A < \ a
seunanuihwaunay ldumn 5w amiuilumiesinnus 14,000 seuaeui funa
a \ e Y v Ay vy v a
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a & ~ . P e v 9 A
aFed 1111981 5 WIN MY supernatant 13 talase Inuialulagannury azaenznou

ad Y o an a A Aa 9
Ao aNinsIIgHa lasisozn lsaomn las Ingsaunezn lsaiosay 1.5
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1 o a o W 4 a d a a
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Y 9 a 1 ' V-4 o 9 =~ = A
MIMIANUIUTHVRINANEA PCR 88194AI1 9 HU 1313509114 TasnsulSeuieunsises
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1 a L4 aa v W
ﬂ151\1ﬂ1ﬂw1~!3ﬂﬁ 4 fﬂﬁ']!,ﬂﬁ']51’71/]1\1?(0ﬂéll’E]\‘lﬂglluufnﬁﬂﬂﬁf)ﬂ“ﬂWQﬂigﬁWVIﬁNNﬁWWQ@Sﬁu

o A A = a Y dy = o A a
aﬂEﬂ!%VIﬂiWﬂj;] WernuvdSuanauyedadmariuzaulumsnan

VYHUATA
Sov d.f. SS MS F
Treatment 2 23.41 11.70 6.92
Block 29 108.82 3.75 2.22
Error 148 250.08 1.69
Total 180 9613.00

H a o aa v o Y
m‘snmﬂwmnﬁ 5 ﬂ1§’J!,ﬂ§1$“Vi‘]/]NﬁﬂG]"U’Ox?ﬂ&’LLHHﬂWﬁT]ﬂﬁE]U‘WN‘]JS%ﬁWT]ﬁNW’L’f‘ﬂNﬂTLl’?f

A = a FY 49/ = J A a
LiJf’Jﬁﬂ‘H”I‘IriTiJi‘JJ"IﬂlﬂaWLGD'fJEJﬁGIma’WIMNWﬁlIGluﬂﬁNﬂWUll‘JJﬂ?ﬁ

SOV d.f. SS MS F
Treatment 2 1.74 0.87 0.89
Block 29 93.91 3.23 3.33
Error 148 143.92 0.97
Total 180 10606.00

ATWMANUINT 6 N1IUATIHNNADAVBIAZUUUMINATDUN Y TE A MTUR TN 1A U

A A = a y & a @ A A
Nau Lll@ﬂﬂ‘]eﬂﬁ?ﬂiﬂ?ﬂ!ﬂﬂ%ﬂfﬂElﬁm‘l’ia’)ﬂlﬁﬂ1$ﬁN1uﬂ1§Nﬁ@]ﬂJuN@nﬁ

SOV d.f. SS MS F
Treatment 2 1.63 0.81 0.63
Block 29 37.53 1.29 1.00
Error 148 191.03 1.29

Total 180 9304.00
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1 a L4 aa v W
ﬂ151\1ﬂ1ﬂw1~!3ﬂﬁ 7 fﬂﬁ']!,ﬂﬁ']51’71/]1\1?(0ﬂéll’E]\‘lﬂglluufnﬁﬂﬂﬁf)ﬂ“ﬂWQﬂigﬁWVIﬁNNﬁWWQ@Sﬁu

A A = a 4 dy = o A a
TN LﬁJ’f)ﬁﬂ‘kﬂTT”lﬂﬁiﬂﬂ!ﬂﬁ%ﬂf@ﬂﬁ@]Lﬁﬁ’)ﬂlﬁm13ﬁu1uﬂ1iWaﬂ"’lmll@na

Sov d.f. SS MS F
Treatment 2 0.13 0.67 0.07
Block 29 40.45 1.39 1.60
Error 148 128.36 0.86
Total 180 9893.00

. a o aa v v Y
ﬂ1§1\1<ﬂ1ﬂwu'3ﬂﬁ 8 NSAUATIZHNINADAVOIAZUUUMINATOUN WU TE A MTUNTNI9ATU

L o o A = i Yy & o g A a
WeduAa ieAny IS duFedaara vz aylunIsnan

VHUNTA
SOV d.f. SS MS F
Treatment 2 6.43 3.21 2.28
Block 29 48.53 1.67 1.18
Error 148 208.23 1.40
Total 180 9252.00

ATMANUINT 9 NTUATIHNNADAVBIAZUUUMITNATDUN Y TE AT URTNIIATU

A = a kY &y = 4 A
ﬂ’JTJJGb'?JUTﬂEJﬁ’J‘JJ maﬁﬂmmﬂsmmﬂmweﬂﬁmmmwmmzﬁu‘lums

HAAYULAIA
SOV d.f. SS MS F
Treatment 2 431 2.15 2.00
Block 29 51.91 1.79 1.66
Error 148 159.02 1.07
Total 180 9662.00




Y a L4 an 1 g a o J 2
ﬂ]’i]\?ﬂ1ﬂﬂ‘”3ﬂﬁ 10 NMITAUATIEUNNADAUD mmﬁmjwammmwuma 4 NNITNADDN
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SOV d.f. SS MS F
Treatment 3 0.06 0.02 4.65
Block 2 0.00 0.00 0.55
Error 6 0.02 0.00
Total 12 7.45

$ a o aa 1 a o 4 a
ﬂ]i]ﬂﬂ1ﬂwu'3ﬂﬁ 11 MTAATIEUNNADAUDY A1 Aw NAANUNUVUNATA 6 TINADDY

SOV d.f. SS MS F
Treatment 5 3.64 7.28 1.37
Block 2 2.14 1.07 2.01
Error 10 532 5.32
Total 18 15.99

4 a 4 aa ' a o 2
ﬂ]‘iNﬂ1ﬂN‘H’Jﬂﬁ 12 MIAATITHNNEDAVDS MT (L) wammeﬁwuma 6 TINANDY

SOV d.f. SS MS F
Treatment 5 46.58 9.91 0.39
Block 2 57.59 28.79 1.21
Error 46 1090.47 23.70
Total 54 106443.84

4 a L4 aan 1 a o J 2
ﬂ]ﬁ]\‘l:ﬂ“ﬂﬂﬂ?ﬂﬁ 13 NMTUATIEUNWADAUD m?{ (a+) NAAAUNVUNAD 6 TINADDY

SOV d.f. SS MS F
Treatment 5 3.59 0.71 1.23
Block 2 3.21 1.60 2.76
Error 46 26.76 0.58

Total 54 3899.45
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H a L4 an 1 a o J 2
ﬂ]’i]\?ﬂ1ﬂﬂ‘”3ﬂﬁ 14 MIIATITHNNTDAVDS A (b+) NAANUNVUNNTD 6 TINATNDI

Sov d.f. SS MS F
Treatment 5 56.94 11.38 0.77
Block 2 128.10 64.05 4.37
Error 46 672.87 15.62
Total 54 54634.89

3 a 4 aa ' g v o < a o J
m‘snmﬂwuanﬁ 15 ﬂ’lﬁ')&ﬂﬁ’]gﬂﬂ'l\?ﬁﬂﬁmﬂ\iﬂnﬁ@fﬁJWﬁ ANULUUN (Hardness) HANNDUIN

YUNAIA 6 FINADDI

SOV d.f. SS MS F
Treatment 5 88085.79 17617.15 6.97
Block 4 5184.49 1296.12 0.51
Error 20 50536.95 2526.84
Total 30 1.069E7

4 a 4 an J g v W 1 a o 4
ﬂ]ﬁNﬂ1ﬂW1—!’Jﬂﬁ 16 ﬂTi’JLﬂiWZWVINﬁﬂWUfNﬂWLﬁ?JﬁiJNﬁ mmﬁwqu (Springness) NARNNUN

YUNAIA 6 FINADDI

SOV d.f. SS MS F
Treatment 5 0.01 0.00 3.20
Block 4 0.00 0.00 1.71
Error 20 0.01 0.00

Total 30 22.06
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H a L4 aa [
ﬂ]i'lﬁﬂ'lﬂﬂ‘t!?ﬂﬁ 17 ﬂ']ﬁ3Lﬂ§1$ﬁﬂ1\1ﬁﬂﬂ"’llf)\iﬂgLluuﬂ'l'i“l/]ﬂﬁf)‘ﬂ“l/n\‘]‘]J'igﬁ"lﬂﬁill?lﬁﬂ']ﬁé]}?u

o A A = Y tﬂy = 4 A o a
aﬂ‘]ﬂﬂlzﬂﬂﬁ’]ﬂa Lilﬂﬁﬂ‘]sﬂﬂa']LGD'EJfJﬁﬂLﬁa'Jﬂ@nQﬂuiuﬂ’liﬂa@lﬂluuﬂ’m

Sov d.f. SS MS F
Treatment 5 2.34 0.46 0.36
Block 29 217.49 7.50 5.90
Error 505 641.15 1.27
Total 540 31251.00

AMTMANUINT 18 N1TUATIEHNWADAUVIAZLUUMNINATDUN T mMFURan 9@ 1ud

A = Y dy = o A [ a
WeAnyINauFeddaalInanuluNMsHanvuuaIa

SOV d.f. SS MS F
Treatment 5 1.21 0.24 0.24
Block 29 150.92 5.20 5.28
Error 505 497.56 0.98
Total 540 33006.00

H a o an v
ﬂ1§1\‘1ﬂ1ﬂwu'}ﬂﬁ 19 ﬂ']ii'Jlﬂi'l$WﬂWQﬁﬂ@]ﬂJﬂ\iﬂglluuﬂ1i‘ﬂﬂﬁﬂﬂ1/]']\11J5$ﬁ'l1/]ﬁ3JWﬁ1/ﬂ\W9]}'lu

A A Yy A e a0 N
AU WOANHINAUFDIAAUAINA AU IUNTHANVULATA

SOV d.f. SS MS F
Treatment 5 13.31 2.66 1.48
Block 29 149.40 5.15 2.86
Error 505 908.02 1.79

Total 540 29498.00
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H a L4 aa [
ﬂ]i'lﬁﬂ'lﬂﬂ‘t!?ﬂﬁ 20 ﬂ']ﬁ3Lﬂ§1$ﬁﬂ1\1ﬁﬂﬂ"’llf)\iﬂgLluuﬂ'l'i“l/]ﬂﬁf)‘ﬂ“l/n\‘]‘]J'igﬁ"lﬂﬁill?lﬁﬂ']ﬁé]}?u

A A = FY tﬂy G 4 A [ a
FANIA WOANEINANFDITANAINA AU IUMTHAAVUNAE

Sov d.f. SS MS F
Treatment 5 6.12 1.22 0.88
Block 29 108.96 3.75 2.70
Error 505 700.49 1.38
Total 540 30549.00

3 a J aa [ 4
ﬂ151\1ﬂ1ﬂﬂu'}ﬂﬁ 21 MSAATIEHENNADAVOIALUUUMTNATOUN U TE A MTUATNIA Y

dy ¥ @ A = Y dy = o A [ a
HoduAd oAnEINANFeIFAIMAINA NN U IUMTHAAUUNAE

SOV d.f. SS MS F
Treatment 5 13.31 2.66 1.48
Block 29 149.40 5.15 2.86
Error 505 908.02 1.79
Total 540 29498.00

H a o aa v
ﬂ1§1\‘1ﬂ1ﬂwu'}ﬂﬁ 22 ﬂ']i'Jl,ﬂﬁ'l$ﬂﬂWQﬁﬂ@]ﬂlﬂ\iﬂglluuﬂTi‘ﬂﬂ’ﬁf]‘U1/]']\11J5$ﬁ'l1/]ﬁ3JWﬁ1/ﬂ\W9]}'lu

A = Y A a2 A o a
ﬂ’NlIGIfE]'UIﬂfJ‘i’JEJ L:Jaﬁﬂmﬂmwaﬂamwmwmmﬂumiwamuuma

SOV d.f. SS MS F
Treatment 5 9.215 1.843 1.163
Block 29 149.215 5.145 3.247
Error 505 800.230 1.585
Total 540 30028.000
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ATNMANUING 23 Critical Number of Correct Responses in a Duo-Trio or One-Sided

Directional Difference Test (Entries are x, ’n) (Meilgaard,1999)

Entries are the minimum number of correct responses required for significance at the stated a-level
(i.e., column) for the corresponding number of respondents, n (i.e., row). Reject the assumption of “no
difference” if the number of correct responses is greater than or equal to the tabled value.

a a
0.10 0.05 0.01 0.001 n 0.40 030 0.20 010 0.05 0.01 0.001
31 17 18 19 20 21 23 25

n 040 0.30

S
[
S

2 2 2 — — — — — 32 18 18 19 21 22 24 26
3 3 3 3 — — — — 33 18 19 20 21 22 24 26
4 3 4 4 4 — — — 34 19 20 20 22 23 25 27
5 4 4 4 5 5 — — 35 19 20 21 22 23 25 27
6 4 5 5 6 6 — — 36 20 21 22 23 24 26 28
7 5 5 6 6 7 7 — 40 22 23 24 25 26 28 31
8 5 6 6 7 7 8 — 44 24 25 26 27 28 31 33
9 6 6 7 7 8 9 — 48 26 27 28 29 31 33 36
10 6 7 7 8 9 10 10 52 28 29 30 32 33 35 38
11 7 7 8 9 9 10 11 56 30 31 32 34 35 38 40
12 7 8 8 9 10 11 12 60 32 33 34 36 37 40 43
13 8 8 9 10 10 12 13 64 34 35 36 38 40 42 45
14 8 9 10 10 11 12 13 68 36 37 38 40 42 45 48
15 9 10 10 11 12 13 14 72 38 39 41 42 44 47 50
16 10 10 11 12 12 14 B 76 40 41 43 45 46 49 52
17 10 11 11 12 13 14 16 80 42 43 45 47 48 51 55
18 11 11 12 13 13 15 16 84 44 45 47 49 51 54 57
19 11 12 12 13 14 15 17 88 46 47 49 51 53 56 59
20 12 12 13 14 15 16 18 92 48 50 51 53 55 58 62
21 12 13 13 14 15 17 18 96 50 52 53 55 57 60 64
22 13 13 14 15 16 17 19 100 52 54 55 57 59 63 66
23 13 14 15 16 16 18 20 104 54 56 57 60 61 65 69
24 14 14 15 16 17 19 20 108 56 58 59 62 64 67 71
25 14 15 16 17 18 19 21 112 58 60 61 64 66 69 73
26 15 15 16 17 18 20 22 116 60 62 64 66 68 71 76
27 15 16 17 18 19 20 22 122 63 65 67 69 71 75 79
28 16 16 17 18 19 21 23 128 66 68 70 72 74 78 82
29 16 17 18 19 20 22 24 134 69 71 73 75 78 81 86
30 17 17 18 20 20 22 24 140 72 74 76 79 81 85 89

Note:For values of n not in the table, compute , where k is the number of correct responses.
Compare the value of z to the a-critical value of a standard normal variable, i.e., the values in the
last row of Table T3 (z¢= t(«).
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MANUINT R-1 FINULUFVTIIY 268 Ribosomal RNA gene ¥04 1o Tytaq T1

AAAAAGGGGATACTTAGTACGGCGAGTGAGCGGTAAAGCTCAAATTTGAAATCTGGTA
CTTTCAGTGCCCGAGTTGTAATTTGTAGAATTTGTCTTTGATTAGGTCCTTGTCTATGTT
CCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTTTGGCGAGGATACCTTTTCTCT
GTAAGACTTTTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCAAAGTGGGTGGTAAA
TTCCATCTAAAGCTAAATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAA
AGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTTGAAAGGGAA
GGGCATTTGATCAGACATGGTGTTTTTTGCATGCACTCGCCTCTCGTGGGCTTGGGCCT
CTCAAAAATTTCACTGGGCCAACATCAGTTCTGGCAGCAGGATAAATCATTAAGAATG
TAGCTACCTCGGTAGTGTTATAGCTTATTGGAATACTGCTAGCTGGGATTGAGGACTGC
GCTTCGGCAAGGATGTTGGCATAATGGTTAAATGCCGCCCGTCTTGAAACACGGACCA

A
GenBank: EU386752.1
LOCUS EU386752 575bp DNA linear PLN 04-FEB-2008

DEFINITION Hanseniaspora guilliermondii strain A11-1-5 26S ribosomal RNA gene,

partial sequence.
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MANUINT R-2 FINUIUFVTIIN 268 Ribosomal RNA gene V04 1o Ttan T2

AAAAGGGGGGCATACTTAGTACGGCGAGTGAGCGGTAAAAGCTCAATTTGAAATCTGG
TACTTTCAGTGCCCGAGTTGTAATTTGTAGAATTTGTCTTTGATTAGGTCCTTGTCTATG
TTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTTTGGCGAGGATACCTTTTCT
CTGTAAGACTTTTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCAAAGTGGGTGGTAA
ATTCCATCTAAAGCTAAATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGA
AAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTTGAAAGGGA
AGGGCATTTGATCAGACATGGTGTTTTTTGCATGCACTCGCCTCTCGTGGGCTTGGGCC
TCTCAAAAATTTCACTGGGCCAACATCAGTTCTGGCAGCAGGATAAATCATTAAGAAT
GTAGCTACCTCGGTAGTGTTATAGCTTATTGGAATACTGCTAGCTGGGATTGAGGACTG
CGCTTCGGCAAGGATGTTGGCATAATGGTTAAA
TGCCGCCCGTCTTGAAACACGGACCA

GenBank: EU386752.1
LOCUS EU386752 575bp DNA linecar PLN 04-FEB-2008

DEFINITION Hanseniaspora guilliermondii strain A11-1-5 26S ribosomal RNA gene,

partial sequence.
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MANUINT R-3 INUIUAVTIIY 268 Ribosomal RNA gene ¥04 1o Tytan T3

CAAAAGGGGAAGGGCTCAGTAGCGGCGAGTGAGCGGCAGAGCTCAGATTTGAATCGT
GCTTTGCGGCACGAGTTGTAGATTGCAGGTTGGAGTCTGTGTGGAAGGCGGTGTCCAA
GTCCCTTGGAACAGGGCGCCCAGGAGGGTGAGAGCCCCGTGGGATGCCGGCGGAAGC
AGTGAGGCCCTTCTGACGAGTCGAGTTGTTTGGGAATGCAGCTCCAAGCGGGTGGTAA
ATTCCATCTAAGGCTAAATACTGGCGAGAGACCGATAGCGAACAAGTACTGTGAAGGA
AAGATGAAAAGCACTTTGAAAAGAGAGTGAAACAGCACGTGAAATTGTTGAAAGGGA
AGGGTATTGCGCCCGACATGGGGATTGCGCACCGCTGCCTCTCGTGGGCGGCGCTCTG
GGCTTTCCCTGGGCCAGCATCGGTTCTTGCTGCAGGAGAAGGGGTTCTGGAACGTGGCT
CTTCGGAGTGTTATAGCCAGGGCCAGATGCTGCGTGCGGGGACCGAGGACTGCGGCCG
TGTAGGTCACGGATGCTGGCAGAACGGCGCAACACCGCCCGTCTTGAAACACGGACCA
A

GenBank: JQ420003.1
LOCUS  JQ420003 582bp DNA linear PLN 07-MAY-2012

DEFINITION Pichia kudriavzevii clone test122 26S ribosomal RNA gene, partial

sequence.
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MANUINT R-4 INUIUFVTIIY 268 Ribosomal RNA gene V04 1o Ttan T4

CAAAATGGGGATACTTAGTACGGCGAGTGAGCGGTAAAAGCTCAATTTGAAATCTGGT
ACTTTCAGTGCCCGAGTTGTAATTTGTAGAATTTGTCTTTGATTAGGTCCTTGTCTATGT
TCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTTTGGCGAGGATACCTTTTCTC
TGTAAGACTTTTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCAAAGTGGGTGGTAA
ATTCCATCTAAAGCTAAATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGA
AAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTTGAAAGGGA
AGGGCATTTGATCAGACATGGTGTTTTTTGCATGCACTCGCCTCTCGTGGGCTTGGGCC
TCTCAAAAATTTCACTGGGCCAACATCAGTTCTGGCAGCAGGATAAATCATTAAGAAT
GTAGCTACCTCGGTAGTGTTATAGCTTATTGGAATACTGCTAGCTGGGATTGAGGACTG
CGCTTCGGCAAGGATGTTGGCATAATGGTTAAAT
GCCGCCCGTCTTGAAACACGGACCA

GenBank: EU386752.1
LOCUS EU386752 575bp DNA linecar PLN 04-FEB-2008

DEFINITION Hanseniaspora guilliermondii strain A11-1-5 26S ribosomal RNA gene,

partial sequence.
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MANUINT R-5 FIRUIUFVT1IY 268 Ribosomal RNA gene 104 10 Tian TS

CAAAAAGGGATTGCCTCAGTAGCGGCGAGTGAGCGGCAGAGCTCAGATTTGAAATCGT
GCTTTGCGGCACGAGTTGTAGATTGCAGGTTGGAGTCTGTGTGGAAGGCGGTGTCCAA
GTCCCTTGGAACAGGGCGCCCAGGAGGGTGAGAGCCCCGTGGGATGCCGGCGGAAGC
AGTGAGGCCCTTCTGACGAGTCGAGTTGTTTGGGAATGCAGCTCCAAGCGGGTGGTAA
ATTCCATCTAAGGCTAAATACTGGCGAGAGACCGATAGCGAACAAGTACTGTGAAGGA
AAGATGAAAAGCACTTTGAAAAGAGAGTGAAACAGCACGTGAAATTGTTGAAAGGGA
AGGGTATTGCGCCCGACATGGGGATTGCGCACCGCTGCCTCTCGTGGGCGGCGCTCTG
GGCTTTCCCTGGGCCAGCATCGGTTCTTGCTGCAGGAGAAGGGGTTCTGGAACGTGGCT
CTTCGGAGTGTTATAGCCAGGGCCAGATGCTGCGTGCGGGGACCGAGGACTGCGGCCG
TGTAGGTCACGGATGCTGGCAGAACGGCGCAACACCGCCCGTCTTGAAACACGGACCA

AA
GenBank: AY529501.1
LOCUS AY529501 621 bp DNA linear PLN 03-FEB-2005

DEFINITION Issatchenkia orientalis isolate 181 26S ribosomal RNA gene, partial

sequence.
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