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MANUIN N

ABN15LATIZIANIGLAR

1. msAATzRuUs NI WARY (Shelukhina and Fedichkina, 1994)

A5LAN

% HCI waz NaOH sxiiuAmunwiildiinszsl wisew Hinton's indicator ‘Vlﬂﬂ%:/\‘]ﬁﬂu
n133m Tnantsnanliudmnsd@iunes Bromothymol blue (0.4%) wae Phenol red (0.4%) BeiNg
a2 1 Uu1m9 Cresol red (0.4%) 3 Usunms LaztNduEn 1 1iunas

NISLATEANAIDE

frathaiag i siazieaianneeseumadinndt 0.2 Sadums aenirfetng

dl ] o [ s 1 ! Y o 1 = a 3 ! a a e '
Nazriudannliuaniae i pH BETSUIN 5-6 DR NNNLNARUUALNIT 50 NRAANTURA

z2)

adams  azfesivhednellindudulnegldirtessmeiigniugi  5060%  lunseil
funlesoiflunaliasdasimsinlsthfazidanneurianinmes
NN5ILATIZU
ddating 20-25 nFuresnuiinaallian unsdifuinusid 20-50 faaans oy
Aipseiinntasiacieninaemannldsansng (vial) nau MEIANNTLALOTN 1 AR
lugheene 12 HaRansRetlestunimnazney udaAninguan 1020 TaAaRe
AZATLFIDLNN AAAITATAEAIBENNY 10 HARAMT AN TN NaOH 1-2 NaRanTLAINAN 1
it daitald 20 wit Agnungdl 20-25% {elifi3en de-esterification fipu wdsann
Shufn 1 N HC Wtiunms 1.5 wihaea3uams 1IN NaOH Alfiiesdunanlsidnm ludu
paun1sanmznaumARulaald 0.1 HCI Usnms 50 Nadams WNA8E19NINIUAYe stirer

el 5 winguugives wasaINtuNsasfaetingfaenszAHNIed Whatman tuas 1

u

a

4 ! 1 [l
AAUNTIEIUNNINTEY 10-20 Hadanslaasluzangianyauin 250 Hadams (doudl 1) e

liAmaeddalyl  wdatinnninsasldldasluininiunnsasuan  a19nasazaanldsa

v 1 v 1 1
AHNALUNNAY 2 AFY LAYUNFtN9NNILNINIRILAZNINTANTRS LA AN ULAINI WAL

'
o o 1 =

stirrer udagatineunIInsadluaaglaNyiENns 10-20 Hadans (AU 2) Unsiatied
1 ] dl o/ 1 dl 1 [ dl v 1 d‘

ENUNNTNTEY (AUN1) havFnesiantNun1INaINaNAuNINANgaals (aui2) w1 lnmen
pnel 0.1 N NaOH Tpelld Hinton’s wluaumeiaas 15u1ms NaOH Al lunslnimnemsaasinag

AU 1 1luFaasinaid HCI Tt BN AN Fu s
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AILTINUNARY TAEAENT INMIRAEANTAZABANY  LAZLAAINA N INTB
NIAARATEUNNTIAIIET Awsnuliunnunasulunmassnsatwaniuanylsiin (poly-
galacturonic acid)

P% =(V2-V1) x176 x 0.1 xK x 100

1000 W
Taef V1 A8 13115994 0.1 N NaOH #l¥lunsinmnsnsaetinafitinunisnsesiia
Hel luiBannuiBudy (Tadans)
V2 A 1Bu1mIed 0.1 N NaOH 7l luntsinmsaseeinaifinnsuassaeting
fEunMINILaznAnAnIadld (Naaamsg)

%
°

176 Ag WnidnluanaedanIanARA

b

0.1  Aa ANENdues NaOH fldlunslnmem
K Aa AN ANEANNIENTWIeY NaOH

A %/ o o 1 o
W AR UIUUNADIFIDENN (NTN)

2. nsgNAatng (Anun gauslnanius uaztifen Sauntuud, 2533)

|
] a

durinatnanilusauiuninusiaz batch WgnaanuinUszains 10-20% 18939719
Peglu batch vidaszunny 5-10% usiddlu ot Alvejunn Auaungueanuiazmiiu
o dld Z’/
square root a9 UIUNNTTIUNA T lot

N19911 Quartering

1
a

et iannangulannsaniuasnanlidniy dlilnsuuwiunszanmizaiia

o o v

Wenazain i uazBeou Ansiatisamnsliagluninanauvsedmaandnia udouls

q

| '
al g |

aaniluddauiniu 11 2 deudegnaedunuesyniuanmniy 8n 2 dauiwdenanasn

4 v
o

Wl indnaneisuazifudsuinetnsduauaziuiuaiowsn  Mndiaduiuliausoating

ANMNTNARNUIUNA LN ZE ST UN Az LA ATz

¥
& o

3. MSIAANNLATYURILTRENA

IS & o 1

wnsasnRLInTestiafainnisdnAInisganauLas (optical density) Tagld
W3eg spectrophotometer fAannenIARLE 660 w1lmns (Mesa et al.,1999) waziiy

ANUIULTAREAFA2E heamacytometer
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4. MISIASIEUNTANIUNA (total acidity) (AOAC, 1990)

v 1
Tnagadneeing 10 Haaans ldiinduanuau 20 1adans asluzianaaiauim 250

Faaan? ueaNuannIaw indicator adll 2-3 neim nmsnsaaa1sazats NaOH 0.1 N N1m9

al

7 AaulegRiiadTayeer  TuintFunneesdsnnsgunldunslamm  Adwon

3

Usnmsnsaiuilesidudnsed@ssn nsnnian waznsaniinian Ineldgms

Wasidusngs = (N) (V) (MW) (100)

(10) (1000)

e N =uafuaauedsenld
Vo = Bunsnan ldlunnstamm (Raaans)
10 = 1Bunaufnaseild (Hadams)

100 = AsLlusasay

MW 192 =ihwuidnluanarensatsen
134 =4

N luaNaedNIANIAN
75 = dwinluianaedanInniinien

1000 = n13ulaau mg Equivalent 1un3u Equivalent

5. msaaszlsunasimanaunn a9 phenol method (Dubois et al., 1956 )
A5LAN
1. Wuea feeaz 5 (fi’]ﬁﬂﬂlﬁi@ﬂ?ﬂﬂﬂ?)
2. NIANINZHUINTU (AIHNENANTE 1.84)
A8n15

a [

1. wiraunsnnInsgIuesiiniangiaadndu 20, 40, 60, 80 waz 100 Tulasniu
Aedlaaans lwindulngussansaraennsgIuluiaeanageunaenay 1 Naaans
Fndueaieuay 5 fFunn 1 Aadans wanlidniu antuinnsanugdududu 5
Hafans wenlidnduatiemnize aneisldneanmniivies 30 Wi W lddneinisge
A dl dl = o [ & 1 %
NALLAINIANINENIAAY 488 W TUMAT WaunsMuanIANANRLSITUd TN
A1ANGIAA LATAINITAANALLEAN
2. Bnnzdnetinaldfietdeiniaeansliiuanan 1 8a8an7 uazinzinIuag

= 5 2
milmﬂmm%lmmgmmmmmzmzﬁmﬂm@ 1
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100

1.4
1.2
1.0
0.8
0.6 -
0.4 -
0.2 -
0.0

y = 0.2249x

R’ = 0.9995

OD488

1.0 2.0 3.0 4.0 5.0

Glucose concentration (ug/mg)

i v v
ﬂ’]‘W.ﬂ"IﬂNu']ﬂﬁ N1 ﬂ?’W\IN’Wﬁﬂquu’W ANAYINUNA

Figure-Appendix A1 Standard curve of total sugar

n5aLAs1zUUSuNuLan (Amerine and Ough, 1980b)

Janalnsnl

1.

LBINLNN (mulffle furnace)

2. fhansvilediAdand (porcelain crucible)

3
3. lngARIINTY

4. TRt anAtieN 4 ALY

aa
A8N19

1.

wndensvidamazatauazuia uewngungi 600 o Wunan 4 dalug
Upaindinnniudosatlscunns 30-45 Wi aldiguunginialuenwnanas
' v o ' X | v @ = a v
ney  uantireananianln ldhulngaannme daesliduaungomgil wea
WAYTAUNUTIN (MATREIN 4 ANLAL)

WATANASIATLITaNnd 30 W LanIANTeN 1 AuldNasrastinuingas
pfaRaFanwlding 1-3 Haansy

o 1

dasinatinelifleuuinuuduuaudszinns 1-2 nfu agludnansvidiadluda 1 9

)

nowtuinugs W ldnlugaduaunuandu wdtasindiemn fegnmni

a

AL A9 600 i waznimNdan 1-2
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4. AIUAUUNENIMLENANg AT

v v
1FunandAsluiasazingtinmin = 100 X WINUNAIBLIIUAILN

TNVINADENENAL

7. m'ﬁms’lzﬁﬂ?mmmm%u (A.O.A.C., 1984)
Janalnsaiuazansiall
1. mmum@ﬁLﬁﬂmﬁmﬁ*ummm%u
2. gaulWi (electric oven)
3. Ta@mmm%u (desicator)
4. eiestanATien 4 Anumi
28015

a

1. aunauzmanTulugeuwiangamnd 100 o s 2-3 4alus dean

angavudalalulngaronudu aunseyivgum)intue D IReuaaten
Win

1 v v
o o o

2. ALMMWALNTLYE 1 G1RauKAfAINIa9tN N AdeRiIdasnsanpasanuldng 1-
3 Laansu
3. desnastelifldunninfuduen 3 Saansy 14 lunmusunANTUANTUYUNKIN
v
WAN

4. ldeunnevininnguuugi 90 ©

a

7 w1 48 Gl

5. ﬁﬂ@faﬂmﬂg’fﬂuLLé’qidluin@mmf]M%uwﬂi:ﬁqqmugﬁmmuzﬁq@mmﬁﬁm
wdndardnuin

6. ANUININANTUAINGRS

13UNUANNNTU = NARNNTBNLNVLNALDEN9AAULASUAIAL X 100

(AmTluFas azuad1nvin) TURNUDIFIDENGLTH A1

8. nsAAgevitFunaullsiu Tneld3s Lowry method (Lowry et al., 1951)
AN9LAN
a. TmAsuAfualum Feaay 5
b. CuSO,.5H,0 fasinz 5 lu Sodium Potassium Tartate fasiay 1

c. 30 d. RNENTATANY (1) FAUNL 2 NARAMT VNATAZANL (2)
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v 1
a a o o a

d. Folin — Ciocalteus Phenal reagent 1 a8am3 + UINAU 2 NARAMT

e. Bovine serum albumin (BSA) 1 NN/NARAAT

. arsavaralnnalassenlamduduienas 0.5 uasuea.

28019

1. lda3azan8 Bovine albumin protein NdAmdndw 0, 50, 100, 125 waz150
1ulAsnsu visefaeeng 0.1 Jadan3 + 0.5 N NaOH 0.9 Jadans sinlutiniies 5

= v o Y &

U wdann s

2. WANA1IAZANE (3) 2.5 Naaams A9ty 10 W19

3. WNdNTazant (4) 0.5 Nadans Aald 30 wii
. d 4 d ~

4. FAANNIIAANABUAITIANINENIARY 700  WITWNAT W TEUNIINLAAIAINN
[ o I's 1 = 1 A
AuruSsTnd BNl AUNIRI TN TAINTHANALLAY
A o 1 % % % dl ¥ %’ oI/ % o a

5. 1@aafretnalfldAnudnduimnnzan  fatanal  LavaluNNmAAed

ANNAEN139D 1-4

0.4

y = 0.0601x - 0.0035
0.3

R’ = 0.9944
03 -

0.2 -

oD 750

0.2

0.1 +

0.1 -

0.0

0 50 10 125 150

protein concentration (ug/ml)

AINANARUINT N2 ﬂiW\lmma‘ﬂ"}u bovin serum albumin (BSA)

Figure-Appendix A2 Standard curve of protein
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msaasndsunainmasaad tneldas Somogyi-Nelson method (Nelson, 1944;

Somogyi, 1952)

A5AN

1.

ansazanamatlitlas (Copper reagent )

wistnTneazaie Na,HPO,.12H,0 71 n3x uaz Sodium Potassium Tartate 40
¥y utindu 700 TaAARIAN 1 N NaOH 100 HaAaRT \ANg1sazane
CuS0,.5H,0 8 n3x (mmﬂuﬁqﬂﬁ'u 80 Hadams naw) wanlidniy quans
azaneliFau AN Na,SO, 180 nfuauazatavun UiuiFuinsaasaisazanel
1 Bmsdastinngu fanald 12 Sureuinllnses (WnARznaw) waziiuly
wpATTignumgiives

A7araneiladu (Nelson reagent) GRS

azane (NH,MoO,.4H,0 50 niu Tutingu 900 Sadansiunsarinas dudado
21 dadam? AWldNAW HN Na,HAs,0,.7H,0 3 niu favanelwin 25
faaans Ui Bunmsaesansazaneliiflu 1 ane daarnndu daneld 12 ul

Qi 37 % nas (Mndmznew) waztiuluaands

]

aa
A6N19

1. wiraunanNInsgIuesiinianglradindu 20, 40, 60, 80 uaz 100 lulasniu

sadadansuindy  TnaussqansaraannsguluvasanageLiaenas 1
Hadans Wnansazatsnatides 1 Hadans dulutiisen 10 Wi M liiduiug
Fnasavatuadi 1 Nadans nanlidiiunelingumgiivies 15 win Wi
naw 5 Aaaans naxlidaiu dalddnAinisganauuasnanueIafy 540 W)
Tuwes  @aunsmuansanduiussyndnliunmiinanglaauazainisge
=
NALLAY
Apavisnatnelngldinatnaiaeasliunzan 1 Hadans waadinszia

v
ABNTETENNINNIATFIUTENIANANg IAg
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035 y = 0.0032x

2
0.3 R =0.9919

0.25

0.2

OD520

0.15

0.1

0.05

0 20 40 60 80 100 120

Glucose concentration (ug/ml)

G

DANAIANWINT N3 NIMNNIMTFIUUNANGTAE

Figure-Appendix A3 Standard curve of Reducing sugar

< & al (% . I '
Sunurasudaniunnnazanala (total soluble solids) ImeveintndUllzsnaduitEy

n3vanaad refractometer NAWAAIAUAZITAAULINALN @839 refractive index TqLANA

dunfurestFunnassudsianuanazanslasa 100 Aaaans (°Brix)

10 ApseitFunauaanazaas (Amerine and Ough, 1974; AOAC, 1990 )
AREIGIN
1. ansazanainunaidanlnlasium
1.1, WunganNzdy (FauEn) Wndu 325 Nadans adlutinnaw 400 NaAARNT
pan A A T ussaunsguugd 80-90%1
1.2. 1 K,Cr,0, (wunaidenlalasium) (primary standard) 33.768 niu
13, UsnBunasl¥idh 1 ans daerinngu
2. g1sazanamesFalenluilandamn
2.1. a¥anel FeSO,(NH,),S0,.6H,0 (affauanlutaudainen) 135.5 nsuluh
Néw 500 finaans

2.2, WNNIANTNZD UL N 30 HARAMT
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2.3, Ut Eu s lfn 1 Aasdaeniingu

a1sazany 1,10-Wuulnsauassadame

3.1. axanel FeS0,.7H,0 (wafiadamm) 0.695 niu Tutinndu 50 faAaRs
3.2. N o-phenanthroline.H,0 1.485 nfu

v
v o

3.3. d5uilFunms il 100 Raaams AaetinnaL

aa
A8N19

1.

tulnansaranatnunadanlalasmn 25 Jadans ldluangdaunauin 250
NARamT (50NARRHT)
wdmninlsesiuansazaneinduldanianaviannmiiyy (condensor) Tag
daaelilaranaanrauuiuguluasazarainunadenlalnsuanaenioa
Tilndantng 1 findans dlunaenndu Furnnduadlilauaunil nduauans

azang lu1IATRIF LT aMNANLBNIRT 40 NAAARS (ﬂ?mmmummmm%\a
YNA) TindugeansvaeAALILILATI AT Uananarifosqnanauan
ihlunndlugnaiasuangnngi 60£2 O unan 20 W

tifmmmzmﬂ%wum@ﬂumqmgﬂmmjmmm 500 wa leeldrnaudndnsli
geenmsranny 2-3 AN MEAENIAZANE 1,10-Nuuunsawnesssadamn 7-10
vein amilnmandasansazarameHauenTudoudamaauididen udwean

a

. . 1 =X o al dl =l

An3azant indicator Auen mspsaarivanyd Insdunadazilasuaind

= | al % 1

Qeludtinmanag

o & O 1 a o ada v % 1 9/901 aI/ o ]
ANINIMLAST NTUALIALATIN95U WA I NAULNUAIBEN
NN9ATUIY

& Y /
waanegas (Fagazlagisuamg) = 25.00 - (25 x VAV')
(Naaamns/100 Haaang)

Tne v = Hadansresansazanamasiauanlufiandamnnnidjisanes
(lnmsm) Auasazaalnunadaslalasunniuaaainnimi
Ufiseniusiaetng (Leaneged)

/ a aa 5% al %3 Qi o &

V' = Aadanrednsararsmassalen e ndannn b nmsniusuaer
Y9e % WeANRERd (NFN/ 100 Nagaans) = 25-25 (V) (7.933)

V' 10
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11 M9IATZRNUS N ASHANRATIVANTY  (Brown, M.R. and Ough, C.S, 1981:
Sreenath et al., 1992; Sreenath et al.,1994)

a & a X S o ' o H
msunnsuananninuaulaanasindulynn1unIZAIMNIaY  no.1 (NTIUIUN

v
WINWa?) Sadiumsunnalsiidulanamns

12 NI5ILATIZIRUN %degradation (Sreenath et al., 1992; Sreenath et al.,1994)

IpedannunminasnIzanenIasraddULlysnnauuaruadiueu sl aun 105

Wlaan 2-3 dalug

13 N15AAsIzILSNNumENAY (Sreenath et al.,1994)
Imel acidified ethanol 2 8aaan7 fa 1 Naaansaendulzen # 27-30% (3012 ©

) LAIAUIHINTIALNARDS UNIZUANANUTUIALAN

14 PFWIAMNAUA (Demir et al., 2000, Demir et al., 2001 (100 rpm at 35°C); Sreenath
et al.,1994; Mutlu et al., 1999)
Iapnuvilnaesindudese InadnsaeiAsa digital Brookfield Viscometer Model

DV | Tneild¥a no.4 1 30 rpm 407 20% Taaduinan 10 Aunfineudn

15 nsApgizviasAdlsznausiviliidanausalulag (Volatile compounds) AqeLA3as
Gas Chromatography-Mass spectrometer (GC-MS) (Mateo et al., 1998, Cabaroglu et
al., 1997, Gil et al., 1996 lLaz Lao et al., 1997 )

duRAUNITIATENADEN

maﬁLmﬂwﬁluma‘wmmm%ﬁﬁ%ﬁLmﬂxﬁmm’ﬂi:ﬂ@uﬁﬁﬂﬁlﬁmﬂ'ﬁlumﬁlugﬂmm
LLfaaﬂ@aﬂ@i‘%uzgqﬁqﬁﬁmﬂﬁ@ﬂﬁw (ethyl acetate) lalziafiawaanaged (isoamyl alcohol)
1-Twannuea (1-propanol) lalddafiaweanaged (isobutyl alcohol) Wnuaa (methanol)
Lazezdnaanlad (acetaldehyde) nawsiansaatialnevihlfvniasaudaiinllainna
74 LUARRENY

dunaunsananausalusiagng

14 NaCl 8%unutin/ainmiin (ww) aglusiaasng nasanniuaninsiaeia liquid-liquid
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extraction fU&"T dichloromethan/pentane AHLNTY 40:60(UFNms/U30mT) UFumT 1
aAanIRaatng 10 faaans ifhuaan 24 4ol ndeanntilld interal standard Aa 1-
butanol adlulalluilFunmns 1 Aadans (WseN 1%UFNR9/A30IRT 1Rea9AReLeNIuea)
waald Na,SO, adliiflernanindawiuean @mﬁq@ﬂ'wmﬂﬁﬂéumﬁqﬂmﬁmﬁﬂﬁuﬂ%mm
dichloromethan/pentane & lumanananastindeauasiufet et n &7 -20% et
uaafuLedes GC-MS salil

ﬁ%umﬂumﬁl.ﬂ‘mzﬁﬁ"m Gas Chromatography/ Mass Spectrometry (GC-MS)

H16289 GC-MS Eitfe Hewlett Packard 5890 aadnanslinausadsiine efinasd

iy lalaelaveanazes 1-Insniuea laladofauaanazes uazazdnaanias wazld

a o

ARANI Stabilwax (30 m x 0.25 mm wazHANNNUIBIAN 0.25 m) aoumninliansn

a8 uarasNazldmsnady (detector) Nan19r 250°4 AnIRENIATIAE 1.0 LU Haedd

v a O a a (]

v 1
split mode waziaszLLliRAsifaateENFLRgnuMaN 35T (5 WH) iNgaunl 90°1

Q a Q a

(o]

Tudngn 2.5% slaui waztiuaunnd 220°% (5und) ludnsn 15% daun Iduiadiaas

Husannansludns 1 Heddnssienan TnszviaiinresesdlsznausneinanisifFey
Weunansnuaneani uazld Mass Selective Detector HP 5972 Iaeild Electron

lonization Wil scan mode ludanaduNIaansiaglugag 45-550 amu daNgaun 220

[

®q PHILAUANNAIN1701UNN9AIIATA (Threshold) A 100 15u1uasa9RsznauAnnle

a QI dl o % d? [ dl k74
Nanausanin liazavetjiu standard 94

& a 4

mumaumsqmmwﬁqmﬂ?m Gas Chromatography
4A399 GC fitia Hewlett Packard 6850 9% FID (Flame lonization Detector) 11

FaMIIRaUANT AATZAULTN0s methanol Taaldaaanil Stabilwax (30 m x 0.25 mm LAz

a

- o doyal oy d ey . o
HANUUNIRINAN 0.25 m) gaunginldansaetiauaransnarlingmady (detector)

v '
1 o B %

ANz 240°% ansnet1eAias 1.0 W uazssszuulimnanziinetnaEusunguuni 35

Q k1l

(e]

1 1
a a

% (5 W) R 100%4 Tudmsn 4% slauni uaziivuanmni 2304 (5und) Tudna

q u

O 1 = Y s aa o/ o a aa 1 a a . a &
15% faun Idudagnandusaniansludns 1 Jaaanssaun JReitintesndA

dsznausineinanisiFauinaunaInmnuansesnid
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28n15TN

v ! Y o 1 L o 1 ! =) c Y L4 o
E;JI“V]E”Iﬂ‘ﬂﬂLLlﬂ@ﬂiﬂH“ﬁZﬁiﬂﬂQ‘ﬂﬂ’Niqu 7 FNBEN ﬂﬂum?mﬂquammmmm@mmu

104101 T lafldluwAandmaneliifiu 7% veuds wdongulalluudawn ganwuenis

1
A o

a‘d‘ ¥ | = cal ¥ ] A o %I ' n:ll
Twaveslniaawn dudulniisauasiasureanaiisasmnd ldwleuduiidann
QAU (aasmeaauiutinlainen) wasantunyulaifaetneeny ieaunauIas

T P % = . a v = A a Ay v L a8y
Tnddfindunalfitiepizalan nauusannieaiesls Snaunldsesnisdunauinduans
giza luazintasiasla  wdsandumbdasluudadin  dufanldbiidesiunaanl
dll o a c o ?/ KX a o 1 ! all a R4 1%
Wwadunaanlauardredlon udmintiuasdndaednglniley feunazdulitaulindoay
9°, d’ ?:/ Y o dl‘v =l v dl = o 1 -&l v
Unileass  udafurlszmuaunilandnsionlilssuuuiiasaassainewinednaln
nsnve WiaNANlnidudzanlulFununeanats  Auassusnidunisdnatiniaaanldly
1N 2-3 Fu udqRstiouiy AuAiinaesuaza eI laiiuilsaavsanauninias
Wenla dhevizaansandesiiesls  ludfsunnuweanegeduiniiuliviseteainly lod
nannaenvizaly Insgneaaudnazsiaslinzuuunssiuauidanaasion Tunimagausn

asingsall AlEin1medau AN MU IANITULAN
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ANla 4 NN 0 (daslnudounuazlsiiunaslneinu
Auflunuan 1 (Aegtudasiunas Widntiasidauilvuan)
latiag 2 (Ransuauaautjiantiat)

4 3 (kidasusuaesatian)
lafluilsznne 4 (desudasiunasnasyiauadn)
A 3 (ANTRL) 135 Tdwinng 0 wald 1 A 2 AMNIZANWAD 3

naL 4
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Figure-Appendix C1 Standard curve of OD,,, and viable cells counts of yeast strain 1 to 4
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30°C for 18 days
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Figure-Appendix D3 pH, reducing sugar, OD,,, and alcohol changed during

fermentation of yeast strain 9 to 12 in the pineapple (Cayenne variety) juice at

30°C for 18 days
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Figure-Appendix E1 The change of pH during fermentation of pineapple wine (Cayenne

and Queen varieties) with S. cerevisiae var. sake (A) and S. cerevisiae (B) at

1:1, 1:2 and 1:3 dilution water ratio.
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Figure-Appendix E2 The change of pH during fermentation of pineapple wine (Cayenne
and Queen varieties) with S. cerevisiae V-116 (C) and S. cerevisiae var.

burgandy (D) at 1:1, 1:2 and 1:3 dilution water ratio.
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Figure-Appendix E3 The change of ODy,, during fermentation of pineapple wine

(Cayenne and Queen varieties) with S. cerevisiae var. sake (A) and S.

cerevisiae (B) at 1:1, 1:2 and 1:3 dilution water ratio.
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Figure-Appendix E4 The change of ODy,, during fermentation of pineapple wine
(Cayenne and Queen varieties) with S. cerevisiae V-116 (C) and S. cerevisiae

var. burgandy (D) at 1:1, 1:2 and 1:3 dilution water ratio.
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Figure-Appendix E5 The change of total sugar during fermentation of pineapple wine
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(Cayenne and Queen varieties) with S. cerevisiae var. sake (A) and S.

cerevisiae (B) at 1:1, 1:2 and 1:3 dilution water ratio.
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Figure-Appendix E6 The change of total sugar during fermentation of pineapple wine

(Cayenne and Queen varieties) with S. cerevisiae V-116 (C) and S. cerevisiae



var. burgandy (D) at 1:1, 1:2 and 1:3 dilution water ratio.
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Figure-Appendix E7 The change of reducing sugar during fermentation of pineapple

wine (Cayenne and Queen varieties) with S. cerevisiae var. sake (A) and S.

cerevisiae (B) at 1:1, 1:2 and 1:3 dilution water ratio.
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Figure-Appendix E8 The change of reducing sugar during fermentation of pineapple
wine (Cayenne and Queen varieties) with S. cerevisiae V-116 (C) and S.

cerevisiae var. burgandy (D)at 1:1, 1:2 and 1:3 dilution water ratio.
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Figure-Appendix E9Q The change of total acidity as citric acid during fermentation of

pineapple wine (Cayenne and Queen varieties) with S. cerevisiae var. sake (A)

and S. cerevisiae (B) at 1:1, 1:2 and 1:3 dilution water ratio.
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Figure-Appendix E10 The change of total acidity as citric acid during fermentation of
pineapple wine (Cayenne and Queen varieties) with S. cerevisiae V-116 (C)

and S. cerevisiae var. burgandy (D) at 1:1, 1:2 and 1:3 dilution water ratio.
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Figure-Appendix E11 The change of alcohol during fermentation of pineapple wine

(Cayenne and Queen varieties) with S. cerevisiae var. sake (A) and S.

cerevisiae (B) at 1:1, 1:2 and 1:3 dilution water ratio.
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Figure-Appendix E12 The change of alcohol during fermentation of pineapple wine
(Cayenne and Queen varieties) with S. cerevisiae V-116 (C) and S. cerevisiae

var. burgandy (D) at 1:1, 1:2 and 1:3 dilution water ratio.
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Figure-Appendix E13 The change of °Brix during fermentation of pineapple wine
(Cayenne and Queen varieties) with S. cerevisiae var. sake (A) and S.

cerevisiae (B) at 1:1, 1:2 and 1:3 dilution water ratio.
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Figure-Appendix E14 The change of °Brix during fermentation of pineapple wine

(Cayenne and Queen varieties) with S. cerevisiae V-116 (C) and S. cerevisiae

var. burgandy (D) at 1:1, 1:2 and 1:3 dilution water ratio.
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Figure-Appendix F1 Changes of pH, OD,,, total sugar and reducing sugar changed
during fermentation of pineapple (Queen variety) wine with different

concentrations of pectinase
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Figure-Appendix F2 Changes of total acidity as citric acid, alcohol and °Brix changed

during fermentation of pineapple (Queen variety) wine with different

concentration of pectinase
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Table-Appendix G1 Acceptable analysis of sensory evalution of pineapple (Cayenne)
wine at 1:1 dilution water ration fermented with 14 yeast strains and aging at

4°C for 3 months

mean
source of Sum of square
df square F-ratio
variation (SOV) (SS)
(MS)
AN LA
Trt.un 15 36.15625 2.41042 18.853*
Blk adj-Eb 15 4.65625 0.31042
Intra Block-Ee 65 7.177083 0.11042
Ad].Tr.Total 15 33.74014 2.24934
TOTAL 95 47.98958
a
Trt.un 15 6.726563 0.44844 4.00339*
Blk adj-Eb 15 4.445313 0.29635
Intra Block-Ee 65 6.513021 0.1002
Adj.Tr.Total 15 6.514949 0.43433
TOTAL 95 17.6849
naunalsl
Trt.un 15 21.48958 1.43264 2.28976*
Blk adj-Eb 15 39.13542 2.60903
Intra Block-Ee 65 32.03125 0.49279
Adj.Tr.Total 15 18.64156 1.24277
TOTAL 95 92.65625

Note :* means have significantly different (P>0.05)



: NS means not significantly different (P<<0.05)

AN3NANANUINT 11 (5i8)

Table-Appendix G1 (continue)

Note

SOV df SS MS f-test
nawinduanee
Trt.un 15 16.5 1.1 6.01316*
Blk adj-Eb 15 3.34375 0.22292
Intra Block-Ee 65 11.48958 0.17676
Adj.Tr.Total 15 16.35616 1.09041
TOTAL 95 31.33333
Lﬂ%‘lﬂfl
Trt.un 15 20.32292 1.35486 3.341*
Blk adj-Eb 15 7.302083 0.48681
Intra Block-Ee 65 25.53125 0.39279
Adj.Tr.Total 15 20.15981 1.34399
TOTAL 95 53.15625
"INU
Trt.un 15 3.684896 0.24566 3.40188*
Blk adj-Eb 15 1.783854 0.11892
Intra Block-Ee 65 4.591146 0.07063
Adj.Tr.Total 15 3.787225 0.25248
TOTAL 95 10.0599
20T
Trt.un 15 2.822917 0.18819 1.49147 NS
Blk adj-Eb 15 2.489583 0.16597
Intra Block-Ee 65 7.34375 0.11298
Adj.Tr.Total 15 2.628484 0.17523
TOTAL 95 12.65625

: * means have significantly different (P>0.05)

: NS means not significantly different (P<<0.05)
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Table-Appendix G1 (continue)

Note

SOV df SS MS f-test
AR
Trt.un 15 3.291667 0.21944 2.0316*
Blk adj-Eb 15 2.177083 0.14514
Intra Block-Ee 65 6.65625 0.1024
Adj.Tr.Total 15 3.235515 0.2157
TOTAL 95 12.125
AITHIUN
Trt.un 15 11.23958 0.74931 3.01321*
Blk adj-Eb 15 35.76042 2.38403
Intra Block-Ee 65 13.73958 0.21138
Adj.Tr.Total 15 10.64225 0.70948
TOTAL 95 60.73958
AUNINIAE TN
Trt.un 15 11.83073 0.78872  4.41195*
Blk adj-Eb 15 5.106771 0.34045
Intra Block-Ee 65 10.1849 0.15669
Adj.Tr.Total 15 11.06932 0.73795
TOTAL 95 271224
AZLUUTIN
Trt.un 15 89.40625 5.96042 2.46774*
Blk adj-Eb 15 87.96875 5.86458
Intra Block-Ee 65 167.6146 2.567869
Adj.Tr.Total 15 102.1381 6.80921
TOTAL 95 344.9896

: * means have significantly different (P>0.05)

: NS means not significantly different (P<<0.05)
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Table-Appendix G2 Acceptable analysis of sensory evalution of pineapple wine

compared with Cayenne and Queen variety at 3 dilution water ratio fermented

with 4 yeast strains and aging at 4°C for 3 months

SOV df SS MS f-test
AN la
replication 5 4.393333 0.878667 0.513663987NS
Trt.un 24 12.04 0.501667 0.805709886
Blk adj-Eb 24 268.128 11.172 2.00187E-09
Intra Block-Ee 96 34451.31 358.8678
TOTAL 149 34735.87
3
replication 5 3.045926 0.609185 0.722408491NS
Trt.un 24 8.254815 0.343951 0.911812395
Blk adj-Eb 24 340.5227 14.18844 1.65083E-11
Intra Block-Ee 96 18748.43 195.2962
TOTAL 149 19100.25
nauNalsl
replication 5 18.29333 3.658667 0.002581559NS
Trt.un 24 26.70667 1.112778 0.360680335
Blk adj-Eb 24 1099.488 45.812 4.57513E-26
Intra Block-Ee 96 55121.89 574.1863
TOTAL 149 56266.37

Note :* means have significantly different (P>0.05)

: NS means not significantly different (P<<0.05)
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ANFNNIANUINT B2 (51|)

Table-Appendix G2 (continue)

SOV df SS MS f-test
ﬂ?\;uﬁf]ﬁmmg
replication 5 1.022222 0.204444 0.974651002NS
Trt.un 24 3.922963 0.163457 0.985765841
Blk adj-Eb 24 258.1333 10.75556 4.02533E-09
Intra Block-Ee 96 70021.21 729.3877
TOTAL 149 70284.29
1
replication 5 4.673333 0.934667 0.473929135NS
Trt.un 24 23.50667 0.979444 0.443509187
Blk adj-Eb 24 404.832 16.868 3.29733E-13
Intra Block-Ee 96 36567.66 380.9131
TOTAL 149 37000.67
U
replication 5 0.313333 0.062667 0.998985221NS
Trt.un 24 7.093333 0.295556 0.937680754
Blk adj-Eb 24 129.264 5.386 7.84213E-05
Intra Block-Ee 96 8640.423 90.0044
TOTAL 149 8777.093
AR
replication 5 0.3 0.06 0.99910371NS
Trt.un 24 1.666667 0.069444 0.99864095
Blk adj-Eb 24 135.84 5.66 4.55577E-05
Intra Block-Ee 96 17965.69 187.1426
TOTAL 149 18103.5

Note :* means have significantly different (P>0.05)

: NS means not significantly different (P<<0.05)
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Table-Appendix G2 (continue)

Note

141

SOV df SS MS f-test
ﬂ?\\lui‘@
replication 5 3.268889 0.653778 0.686970493NS
Trt.un 24 14.23407 0.593086 0.735138291
Blk adj-Eb 24 258.1973 10.75822 4.00725E-09
Intra Block-Ee 96 22373.29 233.0551
TOTAL 149 22648.99
AITHIUN
replication 5 7.715 1.543 0.17246586NS
Trt.un 24 7.293333 0.303889 0.933510228
Blk adj-Eb 24 360.672 15.028 4.68671E-12
Intra Block-Ee 96 31274.15 325.7724
TOTAL 149 31649.84
AUNINIAE TN
replication 5 2.488889 0.497778 0.808614639NS
Trt.un 24 10.66963 0.444568 0.847176159
Blk adj-Eb 24 262.6133 10.94222 2.93986E-09
Intra Block-Ee 96 25793.27 268.6799
TOTAL 149 26069.04
AZHUUTIN
replication 5 266.1209 53.22419 2.14066E-28*
Trt.un 24 321.4248 13.3927 5.60811E-11
Blk adj-Eb 24 5418.883 225.7868 2.64802E-54
Intra Block-Ee 96 3012366 31378.81
TOTAL 149 3018372

: * means have significantly different (P>0.05)

: NS means not significantly different (P<<0.05)
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Table-Appendix G3 Acceptable analysis of sensory evalution of pineapple (Queen

variety) wine at 1:3 dilution water ration fermented with S.cerevisiae var. sake

compared added 3 vary concentration of pectinase enzyme and aging at 4°C

for 1 months

SOV df SS MS f-test
AN ba
blocks 9 5.725 0.636111111 3.452261*
treatment 3 16.275 5.425 29.44221
error 27 4.975 0.184259259
total 39
a
blocks 9 7.066667 0.785185 5.241758*
treatment 3 3.288889 1.096296 7.318681
error 27 4.044444 0.149794
total 39
nauwalsl
blocks 9 7.725 0.858333 1.568528NS
treatment 3 1.475 0.491667 0.898477
error 27 14.775 0.547222
total 39

Note :* means have significantly different (P>0.05)

: NS means not significantly different (P<<0.05)
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Table-Appendix G3 (continuous)

143

SOV df SS MS f-test
ﬂ?\;uﬁf]ﬁmmg

blocks 9 3.88125 0.43125 1.170962NS
treatment 3 0.36875 0.122917 0.333752
error 27 9.94375 0.368287

total 39

L‘Lﬁﬁ:ilfl

blocks 9 3 0.333333 0.652174NS
treatment 3 2.7 0.9 1.76087
error 27 13.8 0.511111

total 39

NINU

blocks 9 0.50625 0.05625 1.509317NS
treatment 3 0.4625 0.154167 4.136646
error 27 1.00625 0.037269

total 39

20T

blocks 9 7.525 0.836111 14.33333*
treatment 3 0.675 0.225 3.857143
error 27 1.575 0.058333

total 39

Note :* means have significantly different (P>0.05)

: NS means not significantly different (P<<0.05)
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Table-Appendix G3 (continuous)

Note
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SOV df SS MS f-test
AR
blocks 9 7.211111 0.801235 1.196681NS
treatment 3 9.811111 3.27037 4.88445
error 27 18.07778 0.669547
total 39
AINHUN
blocks 9 7.025 0.780556 2.819398NS
treatment 3 1.275 0.425 1.5635117
error 27 7.475 0.276852
total 39
AN InesIn
blocks 9 1777778 0.197531 1.116279NS
treatment 3 2.055556 0.685185 3.872093
error 27 4777778 0.176955
total 39
AZLUUTIN
blocks 9 45.32639 5.036265 0.98866NS
treatment 3 1.978472 0.659491 0.129463
error 27 137.5389 5.094033
total 39

: * means have significantly different (P>0.05)

: NS means not significantly different (P<<0.05)
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Table-Appendix G4 Acceptable analysis of sensory evalution of pineapple (Queen

variety) wine at 1:1 dilution water ration fermented with S.cerevisiae var. sake

compared added 3 vary concentration of pectinase enzyme and aging at 4°C

for 3 months

SOV df SS MS f-test
AN ba
blocks 9 11.025 1.225 7.074866*
treatment 3 16.075 5.358333333  30.94652
error 27 4.675 0.173148148
total 39
a
blocks 9 5.788889 0.64321 7.136986*
treatment 3 1.9 0.633333 7.027397
error 27 2.433333 0.090123
total 39
nauwalsl
blocks 9 6.525 0.725 1.324873NS
treatment 3 2.475 0.825 1.507614
error 27 14.775 0.547222
total 39

Note :* means have significantly different (P>0.05)

: NS means not significantly different (P<<0.05)
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Table-Appendix G4 (continuous)

SOV df SS MS f-test
ﬂ?\;uﬁf]ﬁmmg
blocks 9 12.275 1.363889 24.9661*
treatment 3 0.15 0.05 0.915254
error 27 1.475 0.05463
total 39
L‘Lﬁﬁ:ilfl
blocks 9 34 0.377778 1.159091NS
treatment 3 1.7 0.566667 1.738636
error 27 8.8 0.325926
total 39
NINU
blocks 9 0.626563 0.069618 3.388732*
treatment 3 0.242188 0.080729 3.929577
error 27 0.554688 0.020544
total 39
20T
blocks 9 3.525 0.391667 4.862069*
treatment 3 0.075 0.025 0.310345
error 27 2175 0.080556
total 39

Note :* means have significantly different (P>0.05)

: NS means not significantly different (P<<0.05)
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Table-Appendix G4 (continuous)

Note
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SOV df SS MS f-test
AT
blocks 9 7.155556 0.795062 1.323288NS
treatment 3 9.111111 3.037037 5.054795
error 27 16.22222 0.600823
total 39
ANUN
blocks 9 13.225 1.469444 7.246575*
treatment 3 2.275 0.758333 3.739726
error 27 5.475 0.202778
total 39
AN InesIn
blocks 9 2.280556 0.253395 2.125108NS
treatment 3 1.030556 0.343519 2.880932
error 27 3.219444 0.119239
total 39
ATLUUIIN
blocks 9 93.70295 10.41144 3.268793*
treatment 3 44.63247 14.87749 4.670962
error 27 85.99774 3.185102
total 39

: * means have significantly different (P>0.05)

: NS means not significantly different (P<<0.05
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Table-Appendix H1 Sensory evaluation of pineapple (Cayenne variety) wine fermented

with 14 yeast strains after aging at 4°C for 3 months

Characteristic Srain 1 Strain 2 Strain 3 Strain 4 Strain 5 Strain 6 Strain 7
Clearance 0.57%0.09" 1.11%0.14° 1.2240.03% 1.7310.36 1.4610.04% 1.26%0.13% 1.4940.01%
Color 1.14%0.18% 1.3640.17" 1.2840.35™ 1.51%0.13° 1.41%0.07° 1.23+0.13% 1.51%0.01°
Aroma 1.34%0.04° 1.7140.36° 0.93+0.41% 0.7840.15° 1.3610.23" 1.2440.02° 0.92+0.09™
Vinergar aroma  0.4810.04° 1.8540.24% 1.00%0.16" 1.9820.00" 1.39+0.13%* 1.6840.01* 1.2740.16°*
Total acidity 1.74140.09% 1.5940.11% 0.85+0.02" 1.6740.01% 0.8240.01° 1.5840.13% 1.6810.25"
Sweetness 0.8740.07" 0.4810.27™ 0.50%0.13" 0.3810.04° 0.5140.29"™° 0.5240.12° 0.5610.07"°
Flavour 1.4610.16° 0.8610.04% 0.95+0.07% 0.72740.04° 0.91+0.09° 0.8330.11% 0.95+0.08™°
Body 0.72140.29° 0.8610.21° 0.9210.12° 0.8310.02° 0.9910.01° 0.7510.11° 0.9710.05"
Bitterness 1.2440.01° 0.4310.11° 0.37+0.13° 0.5740.28" 0.43+0.04° 0.6110.15" 0.61%0.12°
General quality ~ 1.1630.44" 0.5740.12% 0.9530.04 0.62740.26™ 0.7140.02°"  0.78+0.07°°°"  0.9140.02"*
Total score 10.71£0.37" 10424143 8.7740.49" 10.80%£1.06™°  9.9240.62°* 10.4940.09” 10.76+0.68™°
Characteristic Strain 8 Strain 9 Strain 10 Strain 11 Strain 12 Strain 13 Strain 14
Clearance 1.2640.07 1.11%0.01° 1.29%0.12” 1.2240.09% 1.2640.04” 1.1420.03° 1.04%0.07°
Color 1.41%0.21° 1.3740.02° 1.2640.01% 1.2740.01% 1.3040.09% 1.2640.18% 0.96+0.08"
Aroma 1.4240.13% 1.2340.13"° 1.5820.33" 1.30£0.18"° 1.31£0.07" 1.44%0.11% 1.03%0.11°
Vinergar aroma  1.39+0.40%% 1.2140.15* 1.7440.15"° 1.7940.31% 1.3810.05"* 1.7740.32% 1.4610.19°*
Total acidity 1.84%40.23° 1.5140.23% 1.4840.02" 1.58+0.58" 1.2640.09™™ 1.6640.48" 1.08+0.11°
Sweetness 0.9630.07° 0.6040.27° 0.59+0.09° 0.4+90.23% 0.5+50.28" 0.7840.05™ 0.74+0.33**
Flavour 1.2540.11% 0.8810.31™ 0.6020.00° 0.71%0.27° 0.6180.00° 1.1240.07*° 0.7920.17%
Body 0.94%0.07° 0.97%0.02° 0.6710.25° 0.8310.19° 0.80%0.16° 0.9610.13° 0.6810.25°
Bitterness 0.70%0.09" 0.4610.16" 0.5610.38" 0.4240.09" 0.67%0.40" 0.49%0.23" 0.3620.19"
General quality ~ 1.253:0.02° 0.7120.17°"  0.7940.07"™*  0.4610.18" 0.60%0.09" 1.0840.13"° 0.3910.09'
Total score 12.3910.33° 10.0520.79™*  10.58+0.44” 10.0511.11™%  9.9640.27"" 11.6240.54" 8.5410.14°

Note : Mean T standard deviation of two replications and the same superscripts-letter

means not significantly different (P>0.05)
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Table-Appendix H2 Sensory evaluation of pineapple wine fermented with S. cerevisiae

var. sake after aging at 4°C for 3 month

Variety and dilution ratio

characteristics Pattavia (Cayenn variety) Phuket (Queen variety)
1:1 1:2 1:3 1:1 1:2 1:3
Clearance  1.04+0.06%" 1.0940.12%M  125+0.11%%"  1.63+0.06™  1.50£0.00™ 1.67+0.00"
Color 0.89+0.16 1.00+0.47 0.96+0.41° 1.04£0.06  1.00£0.00°  1.35+0.14°
Aroma 1.67+0.24® 1.0840.35° 1.5040.24 " 1424035 1.67£0.47%  1.67+0.24®
Vinegar aroma  1.67+0.16™ 1.78+0.31 % 1.7240.24™ 1.83+0.08™  1.7240.08®  1.7240.39®
Total acidity ~ 0.92+0.35 1.3320.00°*¢  0.75+0.35¢ 0.9240.12¢  0.92+0.12°Y  1.67£0.00®
Sweetness  0.42+0.24%" 0.58+0.00°""  0.4240.00%" 0.33£0.24i  0.4620.06""  0.92+0.12°
Body 0.67+0.00° 0.75+0.35° 0.92+0.12° 0.7540.12%  0.67+0.47°  0.75+0.12°
Flavor 0.58+0.12" 0.94+0.08 % 07240247 0.58+0.27°  0.7240.00®"  1.3330.31%
Bitterness  0.96+0.06% 1.2140.18 %% 1.25+0.00™%  1.00+£0.12°  0.88+0.18°  1.4240.24*
General quality 0.67+0.00" 1.1140.00 ™% 0.83+0.16"" 0.75+0.20"  0.92+0.04°*" 1.4240.27°
Total score  9.36+0.31' 10.54£0.33 " 10.14+1.14"  10.43£0.77°"7 10.4420.82¢" 13.83+1.45°

Note :

means not significantly different (P<<0.05)

Mean T standard deviation of three replications. The same superscripts-letter
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Table-Appendix H3 Sensory evaluation of pineapple wine fermented with S. cerevisiae

after aging at 4°C for 3 month

Variety and dilution ratio

characteristics Pattavia (Cayennvariety) Phuket (Queen variety)
1:1 1:2 1:3 1:1 1:2 1:3
Clearance  1.1330.29"™"  0.96+0.06"* 0.67+0.12" 1.05+0.185"  0.924+0.00"* 1.1740.12¢%0
Color 1.2540.35° 1.2240.63*  1.17+0.71° 1.4740.04° 1.07£0.26° 1.00+£0.47°
Aroma 1.50£0.00 ™ 1.6740.24™  1.75+0.12° 1.5040.47® 1.5040.24 ™ 1.9240.59°
Vinegar aroma 1.72+0.08*° 1.89+0.16™  1.78+0.16™ 1.83+0.08* 1.7240.08* 1.89+0.16
Total acidity ~1.7540.12° 1.5840.12%°  1.2540.12°"¢  1.33+0.24"¢  1.00+0.47"¢ 1.4240.12 %
Sweetness  0.83%0.00° 0.83£0.12  0.63+0.06 %" 0.79+0.06™¢  0.83+0.24°  0.88+0.18"
Body 0.92+0.12° 0.92+40.12%  0.58+0.35° 1.00£0.00° 0.83+0.24° 0.92+0.12°
Flavor 1.25£0.04™ 1314020  1.00£0.16™%"  1.08+0.35%%  1.06+0.39™™%  1.22+0.08*
Bitterness ~ 1.2540.35"°%  1.54£0.18™  1.50£0.24®  1.5020.00™  1.33+0.12°*%  1.38+0.06 "%
General quality 1.33£0.08™  1.3940.16"  1.06+0.24°*%"  1.174£0.31**  1.1440.27"%  1.25+0.04**

Total score  12.51+0.10%°®  12.9240.24 %4 10.93+0.65 " 12.42+0.473 11 11+1.73 % 12,92+(,08 2>

Note : Mean T standard deviation of three replications. The same superscripts-letter

means not significantly different (P<<0.05)
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Table-Appendix H4 Sensory evaluation of pineapple wine fermented with S. cerevisiae

V-116 after aging at 4°C for 3 month

Variety and dilution ratio

characteristics Pattavia (Cayenn variety) Phuket (Queen variety)
1:1 1:2 1:3 1:1 1:2 1:3
Clearance  1.46+0.06™  1.1740.12°"" 1.17+0.12°™  1.71+0.06 1.63+0.06™ 1.5440.06"
Color 1.00£0.00° 0.8540.10*  0.86+0.43° 1.1740.24° 1.03£0.27° 1.2540.35°
Aroma 1.67+0.24® 1.4240.12%  1.92+0.12° 1.4240.12° 1.7540.12% 1.58+0.59®
Vinegar aroma 1.67+0.31% 1.78+0.16™  1.72+0.08* 1.6140.24 1.94+0.08" 1.7240.24 %
Total acidity  1.1740.24°™¢  0.92+0.35%  1.3340.00°*¢  1.33+0.47%¢  1.08+0.12"*¢  1.42+0.12°
Sweetness  0.38+0.06" 0.4240.128"  0.67+0.12ab***®  0.50+0.12°"  0.54+0.06%""  (.58+0.12 “fEhi
Body 0.75+0.12° 0.92+0.12%  0.83+0.00° 0.92+0.12° 0.83+0.00° 0.67+0.00°
Flavor 0.750.04%"  0.67£0.08"  1.1420.12°*"  0.86+0.12°*"  0.86+0.27°*"  1.00+0.00 >
Bitterness  1.00+£0.00°* 0.88£0.06°  1.17+0.00™%  1.21+0.18™%  1.00+0.24°* 1.2940.29 *ede
General quality 0.89+0.00%"  0.75£0.04%"  1.1440.12°*%  1.00£0.24**"  0.9740.20"%"  1.14+0.04 **%
Total score  10.83+0.20 " 9.68+0.10%  11.6920.20 %" 11,7240.94 " 11 56+1.26 4" 11,9440.27 edefen

Note :

means not significantly different (P<<0.05)

Mean T standard deviation of three replications. The same superscripts-letter
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var. burgandy after aging at 4°C for 3 month

Variety and dilution ratio

characteristics Pattavia (Cayenn variety) Phuket (Queen variety)
1:1 1:2 1:3 1:1 1:2 1:3
Clearance  0.79+0.06"  0.96+0.30"*  0.96+0.30"* 1.5420.06™  1.3440.12°%% 1.38+0.06>"
Color 0.79+0.18*  0.85+0.10° 1.10£0.45° 1.2940.41° 1.08+0.12°  1.39+0.39°
Aroma 1.3320.00°  1.33£0.00®°  1.4240.35® 1.5040.47* 1.4240.59®™  1.5040.24®
Vinegar aroma 1.50+0.08" 1.6740.16™  1.56£0.16™ 1.56+0.16 ™ 1.7840.16®  1.67£0.00™
Total acidity ~ 1.00£0.00™  1.25+0.35%¢  1.584+0.59 ™ 1.67+0.47% 1.1740.24 %4 1.58+0.35%°
Sweetness  0.67£0.00 % 0.67+0.12 2% (.83+0.00 0.75£0.00 ™% 0.46+0.06""  0.83+0.00 "
Body 0.6740.24*  0.75+0.12°  0.67+0.24° 0.50+0.71° 0.83+0.24®  0.83+£0.24°
Flavor 0.8620.12°%  0.9440.16 " 1.14+0.04*¢ 1.3140.12% 0.7240.16%"  1.36+0.04®
Bitterness  1.04+0.18™%  1.1740.35"% 12940.18™%  1294+0.41™%  12140.06™%* 1.58+0.12°
General quality 0.94+0.08°“"  1.03£0.04°" 1.2240.16™¢  1.1940.35™¢  0.67£0.00f  1.1940.12**
Total score  9.58+0.08' 10.4340.41 5" 11.4440.35 =N 12.2541.06 %% 10.69+0.63 =" 13.04+0.57"*

Note :

means not significantly different (P<<0.05)

Mean T standard deviation of three replications. The same superscripts-letter
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Table-Appendix H6 Sensory evaluation results of pineapple (Queen variety) wine

Note

treated with pectinase enzyme after aging at 4°C for 1 months.

Characteristic

Pectinase concentration% (w/v)

control 0% 0.0125% 0.05%
Clearance 1.1020.14°  1.90%0.14°  2.00£0.00°  2.90%0.14°
Color 0.07£0.14°  1.40%£0.00° 1.20%0.28"  1.90%0.42°
Aroma 2.00£0.28"  1.60£0.00"  1.50%0.14° 1.80%0.28"
Vinergar aroma  1.10£0.42°  1.30%0.00°  1.20%0.28° 1.05£0.07°
Total acidity 1.60£0.00°  1.00%0.28"  1.40%0.57° 1.00%0.28"
Sweetness 0.40%0.07° 0.47%0.03° 0.38%0.03°  0.65%0.07°
Flavour 2.6710.76° 2.3440.09" 227%£0.19"  1.34%0.19°
Body 0.5010.42°  0.8010.28°  0.3510.21° 0.5010.42°
Bitterness 0.09%0.14"  1.20%0.28"  1.20%0.00" 1.40£0.28°
General quality ~ 1.374£0.14°  1.10£0.04°  1.14%0.09° 0.74%0.19"
Total score 12.1020.49" 12.6510.03" 12.3810.07"  12.64%1.18°

: 0% (w/v) is pineapple wine that not added pectinase enzyme and unactivated

enzyme at 97°C for 5 mins

. control is pineapple wine that not added pectinase enzyme and not

unactivated enzyme at 97°C for 5 mins

: Mean = standard deviation of three replications

: the same superscripts-letter means not significantly different (P<<0.05)
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Table-Appendix H7 Sensory evaluation results of pineapple (Queen variety) wine

treated with different concentration of pectinase enzyme aging at 4°C for 3

months.
Pectinase concentration% (w/v)
Characteristic
control 0% 0.0125% 0.05%
Clearance 2.0010.00° 2.10%0.14°  2.60%0.00° 3.6010.00°
Color 1.0710.00° 0.87%0.09° 1.0710.19" 1.4710.00°
Aroma 1.8010.28" 1.2010.28° 1.20%0.57° 1.5010.14°

Vinergar aroma  1.6510.21° 1.65%0.07° 1.70%0.14° 1.80%0.00°

Total acidity 1.7020.14°  1.60%0.28" 1.70%0.14° 1.20%0.00"
Sweetness 0.3810.04°  0.3510.00°  0.40%0.14° 0.5510.00°
Flavour 3.00£0.09° 1.8720.00° 2.80%0.38"  2.07%0.28"
Body 0.80%£0.00"°  0.80%0.00"  0.80%0.00 0.90%0.14°
Bitterness 0.80+0.28™  1.20+0.00° 0.70%0.14° 1.30%0.14°

General quality  1.50%0.14° 1.17X0.14°  1.5410.19° 1.2410.23°

Total score 15.231+0.08° 13.1310.07° 15.03+0.28°  16.3510.09

Note :0% (w/v) is pineapple wine that not added pectinase enzyme and unactivated
enzyme at 97°C for 5 mins

: control is pineapple wine that not added pectinase enzyme and not
unactivated enzyme at 97°C for 5 mins
: Mean = standard deviation of three replications

: the same superscripts-letter means not significantly different (P<0.05)
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File : C:\HPCHEM\1\DATA\SASIMAS51.D

Operator

Acguired : 8 Jan 04 6:07 using AcgMethod STABIWAX
Instrument : GC/MS Ins

Sample Name: sample pine apple
Misc Info
Vial Number: 5

TIC: SASIMA5S1.D
2000000 1
1900000
1800000
1700000 -
1600000
1500000
1400000
1300000 -
1200000
1100000
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Figure-Appendix |1 Graph of volatile compounds in pineapple (Queen variety) juice
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Table-Appendix |1 volatile compounds in pineapple (Queen variety) juice measured by

GC-MS

Area Percent Report

Data File : C:\HPCHEM\1\DATA\SASIMA51.D Yiak: B

Acg On : 8 Jan 04. 6:07 Operator:

Sample : sample pine apple Inst : GC/MS Ins
Misc Multiplr: 1.00

Sample Amount: 0.00

MS Integration Params: EVENTS1.E

Method : C:\HPCHEM\1\METHODS\ISOAMYL.M (Chemstation Integrator)

TaClE : isoamyl alcohol

Signal e
peak R.0. first max last PK  peak raw EOLE. CORE. 5 of

% mime - scen ceam cEen  TY - Helght area area Y man.. Eorel
- 7957 B8l 621 643 BR 31996 16690750 2470660 3.17% 1.140%
2 11.235 1106 1155 1198 BB 5 422084 47693969 26984752 34.60% 12.454%
3 34.411 4229 4250 4257 BB 2 46628 6827197 777047 1.00% 0.359%
4 35,863 4354 4444 4456 BB 1957898 93102431 70310683 90.16% 32.451%
5 36.372 4482 4512 4518 BB 58541 9268165 1008837 1.29%  0.466%
6 8y d90  A5go Agl9-Mc0d PR ). (65586 19818917 1679249 2.iby 0 795
7 37.406 4633 4650 4659 BB 2 495099 21902091 16164145 20.73%  7.460%
8 37.645 4659 4682 4697 BB 1348699 86434998 77980291 100.00% 35.990%
9 38,057 4727 4737 4745 BB 2 564053 20408170 14593898 19.23% 6.920%
10 39 135 nga7 d5gl 4804 BE 3 EGE0Y 1040967 1674286 2 .155 0 775k
11 39.577 4898 4940 4949 BB 6 42160 12778293 1295212 .66%  0.598%
12 40.543 5032 5069 5078 BB 6 39601 11697809 1330636 J11%  0.614%

Sum of corrected areas: 216669696

SASIMASL.D ISOAMYL.M

Wed Feb 11 11:36:41 2004
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File : C:\HPCHEM\1\DATA\SASIMA45.D

Cperator

Acquired : 8 Jan 04 15:14 using AcgMethod STABIWAX
Instrument : GC/MS Ins

Sample Name: option
Misc Info
Vial Number: 2

TIC: SASIMA45.D
2200000

2100000
2000000
1200000
1800000 -
1700000
1600000
1500000
1400000 -
1300000
1200000
1100000 -
1000000
200000
800000
700000
600000
500000

400000
300000 4
200000 ‘ A
ononl 5 _n |
Vol |
B B i e

I B o o e B e e R e i R BB B T
4,00 6.00 8.00 10.00 12.00 14.00 1G!CID 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00

| ‘ | l ; A—Jl’xﬂ e

'8 =3 %

MWAANWINT w2 uansmnisdiaszinausalulidulzsaiuggingnasunuson

q q
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LATE9 GC-MS
Figure-Appendix 12 Graph of volatile compounds in control pineapple (Queen variety)
wine measured by GC-MS

& [=3 %

FNINNNANWINT 2 HansaAssinausa lulnidudvsaiugniiagaaiuansaeLATes
GC-MS
Table-Appendix 12 volatile compounds in control pineapple (Queen variety) wine

measured by GC-MS
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Data File C:\HPCHEM\1\DATA\SASIMA45.D Vial: 2

Acg On 8 Jan 04 15:14 Operator:

Sample option Inst GC/MS Ins

Misc Multiplr: 1.00
Sample Amount: 0.00

MS Integration Params: EVENTS1.E

Method C:\HPCHEM\ 1\METHODS\ISOAMYL.M (Chemstation Integrator)
Title isoamyl alcoheol
Signal TIC
peak R.T. first max last PK peak raw corr. corr.
# min scan scan scan TY height area area % max.
il 1rnd 8] 3 6 45 PH 6 44737139 3567453920 2727618151 100.00%
2 3.0867 165 177 7183 PB:5 19228 1754724981 936279 0.03%
3 5.593 276 281 283 BB 87960 67090265 545238 0.02%
4 8.319 640 645 648 BB 35062 77204211 203542 0.01%
5 8.865 696 718 721 BB B 14994 241782303 741246 0.03%
6 11.366 1001 1052 1065 BB 2 570130 665782568 47012956 1B 2!
7 14.474 1417 1467 1480 BB 4 396543 647093510 30077240 1.10%
8 14.930 1526 1528 1533 BB 59981 68677889 392323 0.01%
9 18.233 1961 1969 1972 BB 74745 104349656 563184 0.02%
10 21.490 2393 2404 2408 BB 150769 146108146 1067151 0.04%
11 27.862 3250 3255 325% BB 53850 291514638 373696 0.01%
Qg 3T - 3960 3964 39700 BB 41445 95422304 683212 0.03%
13 33.740 4026 4040 4042 BB 410842 159923418 2474159 0.09%
14 34.706 4159 4169 4172 BB 10 19405 129328584 369973 0.01%
15 34.788 4172 4180 4188 BB 7 69066 154552986 1604158 0.06%
16 34.953 4195 4202 4204 BB 5 30245 86848753 488270 0.02%
17 35,178 = 422204232 4234 BB 9 7747 119395392 92487 0.00%
13 35.245 4234 4241 4245 BB 8 19547 103974205 457923 0.02%
19 35.054 4343 4349 4354 BB 2 31068 111278439 544745 0.02%
20 365.361 4375 4390 439598 BB 2 21977 219757915 552992 0.02%
21 37.184 4445 4500 453% BB 2 171292 3850615561 29237631 1.07%
22 37.926 4539 4599 4631 BB 2 169304 235011169 29619359 1.09%
23 38.308 4632 4650 4705 BB 2 59304 729310266 10614740 0.39%
24 40.344 4879 4922 4970 BBA2 43315 895691591 10287465 0.38%
Sum of corrected areas: 2856558200
SASIMA45.D ISOAMYL.M Mon Feb 16 12:02:12 2004

%

of

total

o o

Lo o o B o oo

(=N =]

0

o oCc o oo

0O

94.168°
.032%
.019%
L007%
.026%

.623%
.038%
.014%
.019%
.037%

.013%
.024%
.085%

0.013%

.055%

.017%
.003%
.016%
.019%
.019%

.009%
.023%
.366%
.355%
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File : C:\HPCHEM\1\DATA\SASIMA31l.D

QOperator

Acquired : 7 Jan 04 23:34 using AcgMethod STABIWAX
Instrument : GC/MS Ins

Sample Name: sample 0%

Misc Info

Vial Number: 2

TIC: SASIMA31.D

4400000
4200000
4000000
3800000
3600000
3400000
3200000
3000000
2800000
2600000
2400000
2200000
2000000
1800000
1600000
1400000
1200000
1000000
800000
600000 {
400000

200000 u_‘%ﬂ% J JIL__ g LL_M Ll J%Lu

L UL B B L TTTT T T

o e T T T T T S St et T T T
2,00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00

o =3

nAARLINY w3 wanannisezinausalulaidulesaiuggia lifueulodinas
v .
& (0% (Wuinealsunme)) AngLAsas GC-MS

Figure-Appendix 13 Graph of volatile compounds in pineapple (Queen variety) wine
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untreated with pectinase enzyme (0% (w/v)) measured by GC-MS
PNINAARLINT I3 ﬂmmﬁLﬂmzﬁﬂﬁumh%ﬂﬁuﬂmmﬁuﬁ:gLﬁmﬁimﬁuLﬂuiﬁﬁﬂLWﬂﬁ
114 (0% (ﬁwﬁﬂﬁi@ﬂ?mm)) AntlLATng GC-MS
Table-Appendix 13 volatile compounds in pineapple (Queen variety) wine untreated with

pectinase enzyme (0% (w/v)) measured by GC-MS
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Data File : C:\HPCHEM\1\DATA\SASIMA31.D vial: 3
Acg On : 7 Jan 04 23:34 Operator:
Sample : sample 0% Inst : GC/MS Ins
Misc : Maltiplys - 1. 00
Sample Amount: 0.00
MS Integration Params: EVENTS1.E
Method : C:\HPCHEM\1\METHODS\ISOAMYL.M (Chemstation Integrator)
Title : isoamyl alcohcl
Signal s MLE
peak BRI fimst max ladt PK. peak raw corr. corr. % of
#  min - scanm Scan Scan 1Y - height area area % max total
1 3.255 193 202 210 BB 143304 7737804 3764135 1.08% 0.578%
2 7.383 608 640 653 BB 146263 22171710 12173646 3.49% 1.869%
3 11 262 1126 1458 1169 BB 3 509969 42095341 32568474 9.33% 4.999%
24 360 n e 5d0 50 588 BB A T 0309646 25933183 115663265 4.49% 2.404%
5 33.733 4152 4159 4165 BB 284671 7329384 4444935 1:.27% 0.682%
6 34.407 4240 4249 4258 BB 196958 6635515 2863258 0.82% 0.439%
7. 84 781 4291 4990 4308 BB 5 5623 4629765 820721 0.24% 0.126%
g B35.912 4408 4450 4460 BB 4492826 167720403 156285797 44.76% 23.989%
O 86032 4450 4466 4483 BB 4 109993 6965690 1380148 0.40% 0.212%
10 36.466 4485 4524 4541 BB 4 44700 14486172 1691655 0.48% 0.260%
11 36.713 4541 4557 4567 BB 4 25438 6490833 810706 0.23% 0.124%
12 37.784 4621 4700 4717 BB 3 3959343 370345041 349127586 100.00% 53.589%
13 38.143 4717 4748 4815 BB 4 1082386 81220141 58175693 16.66% 8.930%
14 39.161 4872 4884 4907 BB 5 51562 9634452 1765839 0.51% 0.271%
15 39.596 4908 4942 4964 BB 2 145306 17845841 5182659 1.48% 0.796%
16 39.910 4964 4984 49397 BB 9 58635 9531484 2084104 0.60% 0.320%
17 40.562 5015 5071 5089 BBAS 53564 19188802 2690009 0.77% 0.413%

Sum of corrected areas: 651492631

SASTMA31.D  TSOAMYT..M Mon Feh 16 11:51:32 2004
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File : C:\HPCHEM\1\DATA\SASIMAZ21.D

Operator %

Acquired s Jan 04 20016 using AcgMethod STABIWAX
Instrument : GC/MS Ins

Sample Name: sample 0.0125%
Misc Info
Vial Number: 2

TIC: BASIMAZ21.D
1350000

1300000
1250000
1200000 4
1150000
1100000
1050000 4
1000000 4
950000
500000 -
850000 4
B00000 -
750000

700000

650000
500000
550000
500000
450000
400000
350000
300000
250000 ‘

200000

150000 r \ | \ |
=] ] L

50000 AT : . j Sl

B e s e
200 4.00 600 800 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32,00 34.00 356.00 38.00 40.00

-8 =3

MuAREINT ai4 uansnzinausa lulnidudzsaiuggifanianeuladine
WAAMNE DY 0.0125% (HniinFeLsums) AaeLerzas GC-MS

Figure-Appendix 14 Graph of volatile compounds in pineapple (Queen variety) wine
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treated with 0.0125% (w/v) pectinase enzyme measured by GC-MS
PNSNNIALINT B4 NamﬁLﬂ?ﬂtﬁﬂ?}lumlﬂqﬂﬁuﬂza‘mﬁuﬁ:ﬁLﬁmﬁlLﬁuL@uieﬁﬁmeﬁLum
ANHLINDY 0.0125% (ﬁmﬁﬂﬁﬂﬂ?mm) AnelLAae GC-MS
Table-Appendix 14 volatile compounds in pineapple (Queen variety) wine treated with

0.0125% (w/v) pectinase enzyme measured by GC-MS
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Area Percent Report

Data File : C:\HPCHEM\1\DATA\SASIMA21.D Vial: 2

Acg On qe g ndansd: - 200G Operator:

Sample : sample 0.0125% Inst : GC/MS Ins
Misc : Multiplr: 1.00

Sample Amount: 0.00
MS Integration Params: EVENTS1.E

Method : C:\HPCHEM\1\METHODS\ISOAMYL.M (Chemstation Integrator)
Title : isgoamyl alcohol
Signal ¢ TIE
peak R.T. first max last PK peak raw corr. COrr. % of
# min scan scan scan TY height area area % max. total
1 3.229 189 298" 208 BB 189506 9326776 5382938 9.05% 3.029%
2 3.401 212 221 221 BB 6 102099 26674454 12931859 21.73% 7.278%
2 oLty 605531 639 BE 88806 13169106 5840513 9.82% 2.287%
= B.732 798 820 824 BB 10 19068 5914434 370392 0.62% 0.208%
S 11.226 1127 1153 1167 BB 3 396820 32442567 23862095 40.10% 13.429%
6 14.333 1532 1568 1583 BB 7 188332 22332403 11743978 19.74% 6.609%
7 33.734 4149 4159 4165 BB 182975 6376586 2921873 4.91% 1.644%
8 35.704 4415 4422 4425 BB 54329 3021126 760430 1.28% 0.428%
9 35.824 4426 4438 4445 BB 1210061 28347775 24185815 40.65% 13.611%
10 36.363 4501 4510 4514 EB 110397 4482518 1711308 2.88% 0.963%

11 37.141 4556 4614 4629 BB 132308 9966678 2968689 4,99% 1.671%
12 37.374 4628 4645 4656 BB 242782 12513231 6507778 10.94% 3.662%
13 37.606 4657 4676 4720 BB 3 1164013 72931215 59499814 100.00% 33.486%
14 38.040 4724 4734 4746 BB 2 476904 19355908 14595063 24.53% 8.214%
15 38.751 4746 4829 4841 BB 2 35304 21009300 565184 0.95% 0.318%

16 39.126 4841 4879 4891 BB 4 75635 12816015 2310792 3.88% 1.300%
17 40.533 4550 5067 5077 BB 6 41128 20020832 1528180 2es B 0.860%
Sum of corrected areas: 177687711

SASIMAZ21.D ISOAMYL.M Mon Feb 16 11:52:44 2004
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File : C:\HPCHEM\1\DATA\SASIMA1l7.D

Cperator H

Acguired : 9 Jan 04 10:46 using AcgMethod STABIWAX
Instrument : GC/MS Ins

Sample Name: sample 0.05% splitless mode
Misec Info
Vial Number: 12

TIC: SASIMA17.D

1100000 §
1050000 4
1000000
950000
900000 4
850000 1
800000 -
750000 A
700000
650000
600000 -
550000
S00000
450000 A
400000 4
350000
300000
250000
200000

150000

100000 ‘

el L] RN

-t e e e e e S B
6.00 &60 1050 1ZbD 1450 16.00 18b0 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00

o [=3

NWANARWINT W5 Hansnisaeszinausalulidulsaiugginnifineulodline s
WanNENdL 0.05% (WninselTunms) faeLrsed GC-MS
Figure-Appendix 15 Graph of volatile compounds in pineapple (Queen variety) wine

treated with 0.05% (w/v) pectinase enzyme measured by GC-MS
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t:ll a Ly tal 6o [ s a a L a
ANTNNIANUINT TS N@ﬂ’]?’)Lﬂ?Wtﬁﬂ@%?@lﬂiquﬁﬂﬂzﬁ‘ﬂwuﬁqﬂuLﬂ[;‘]‘V]L[ﬁ]ﬁJL’ﬂuvLsm\lLWﬂb‘]Lu@

ANNENTY 0.05% (11minselsunmng) AaeAses GC-MS

Table-Appendix 15 volatile compounds in pineapple (Queen variety) wine treated with

0.05% (w/v) pectinase enzyme measured by GC-MS

Area Percent Keport

Data File : C:\HPCHEM\1\DATA\SASIMA17.D Vaials 12

Acqg On : 9 Jan 04 10:46 Operator:

Sample : sample 0.05% splitless mode Inst : GC/MS Ins
Misc : Multiplr: 1.00

Sample Amount: 0.00

MS Integration Params: EVENTS1.E

Method : C:\HPCHEM\1\METHODS\ISOAMYL.M (Chemstation Integrator)

Title : isoamyl alcohol

Signal + "TLE
peak R.T. first max last PK peak raw corr corr. % of

# min scan scan scan TY height area area % max. total
% 3.364 213 216 224 BB 3 51559956 14522015415 13508931238 100.00% 995.
2 Taseil 608" “ed3 - 635 BB 5698 223119537 688143 0.01% 0.005%
3 BT 805 828 844 BB 7 38278 315646852 2669923 0.02% 0.020%
4 9.277 869 853 898 BB 132793 242493824 763814 0.01% 0.006%
5 11.352 1123 1170 1179 BB 2 609405 506462127 50560284 0.37% 0.371%
6 13.581 1461 1465 1474 BB 52856 105054859 395853 0.00% 0.003%
7 14.482 1550 1588 1600 BB 6 520232 452785500 41481011 0.31% 0.304%
8 17.836 2028 2036 2040 BB 95913 100728239 551238 0.00% 0.004%
9 19.818 2308 2314 2319 BB 107500 84783075 6549742 0.00% 0.005%
Ls26 0052 n2 0S80 27 312 95ER 123257 74248530 827291 0.01% 0.006%
IR 2SS  SRSERsaRZ 8385 S BR 200231 82210259 1291904 0.01% 0.009%
ze cade aadie s 3818838973902 “BE 222575 158670684 1356317 0.01% 0.010%
13 32.804 4024 4035 4040 BB 61287 129722356 1071000 0.01% 0.008%
14 33.1e64 4073 4083 4089 BB 40540 128982141 663410 0.00% 0.005%
15 33.740 4151 4160 4167 BB 1054646 149880478 16683774 0.12% 0.122%
16 34.781 4293 4299 4306 BB 47195 105762244 760780 0.01% 0.006%
17 35.553 4398 4402 4407 BB ST028: 729512509 640555 0.00% 0.005%
18 35.800 4424 4435 4439 BB 2 44571 123148702 635486 0.00% 0.005%
19 37.387 4637 4647 4657 BB 141076 166528789 1411640 0.01% 0.010%

Sum of corrected areas: 13632037402

SASIMAl17.D ISOAMYL.M

Mon Feb 16 11:54:51 2004

0!



Data File C:\HPCHEM\2\DATAM3SSWINEQCO04.D

. OPTION SAMPLE DILUTE 2 FOLD IN ACETONE

168

Sample Name: OPTION

Injection Date : 07/05/2004 18:48:06 PM Seq. Line: 2
Sample Name  : OPTION Vial: 2
Acq. Operator : Pimpimon Inj: 1

inj Volume : 1 pi
Acq. Method  : CA\HPCHEMVI\METHODSWACETIC.M
Last changed : 07/05/2004 16:24:31 PM by Pimpimon
Analysis Method | CAHPCHEMVI\METHODS\COOL_FID.M
Last changed : 08/06/2004 15:02:14 PM by Pimpimon
(modified alter loading)

FIDT A, (4399WVINEDOU4.0)
pA ] | | -5
350 [ | i
] |
300-] ||
250 a !
200 2 [ |
F i | -
160 = ! o
E g 2
100- e ‘ & [
50 2 G2 gE |
1 £ ] k-_.._ = |ff u _L-..,.__. —
0 == : == T = T
v I) 4 __ I R
External Standard Report
Soried By : Signal
Calib. Data Modified : * & May 2004 15:02:14 PM
Multiplier ¢ 1.0000
Dilution : 1.0000

Signal 1: FIDT A,

RetTime Type Area Amb/Area Amount Grp Name
[mir] I[rJA“”S]r lont

| | |

I 1 | I el :
2.721.PP 12.93912 2.16656e-3 2.80334e-2  Acetaldehyde
4772 PBA  15.08819 1.42467e-3 2.14956e-2 MeOH

5.741 s = - EOH

Totals : 4.85290e-2

Results obtained with enhanced integrator!
1 Warnings or Errors :

Warning : Calibrated compound(s) not found

** End of Report ™** !

dl a e L o
DINANANUINT W6 NANTINNNTI Lﬂ?’]%ﬂLNV]’]H@@IHVLQH’&Uﬂm‘ﬁWH

1ATRY GC-FID

o =3 %

TONATAAILANAE

q
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Figure-Appendix 16 Graph of methanol in control pineapple (Queen variety) wine

measured by GC-FID

0% smmpl E DILUTE 2 FOLD IN A(‘ETONE ' {

Injection Date :03!05!2004 16:06:01 PM Seq. Line: 11
Sample:Name  : 0% Vial: 2 -
Acq. Operalor @ Pimpimor (1]l

bt Inj \fo]ume 1l
Acg. Method. - C\HPCHE:MH\ME HODSWCETIC.M
Last changed  : 30/04/2004 13:25; 11 PM by Pimpimon
Analysis Method : C: \HPCHEM\I\METHODS\WEOHSTD.M
Last changed  : 05/05/2004 17:44:34 PM by Pimpimon
_ ({modified after loading}:
| FIDTA, (4690WINEOT04.D) +
I ' |
| 350 '

EteH

2

g4 - A

= M A2
o o g
o & o
! I 1
‘cetaldehyde
| |r/-—5:86

74,728 - McOH

o

o
_—
4.521

Sorted By . Signal
Calib. Data Modified : & May 200!’ 17:44:34 PM
Mutiplier . 1.0000
Dilution ;10000

Signal 1: FIDT A,

Retlime Type Area AmiArea Amount Grp Name
[min] [pA*s] [a/l]

| | | I 1--|

| 1 | 1~
2784 PP 14.27954 2.16905e-3 3.09730e-2 Acetaldehyde
4728PB  40.59679 1.42560e-3 5.78748e-2 MeOH
5862 PB 2.32319e4 9.61255e-4 2233176 EtOH

Totals : 2242061

Resulls obtained with enhanced |ntegr<;.t0rI

oo Fnd of Rc,pon

‘ﬂl a e 6 o/ o 6 < ‘ﬂl a "
AANNTANUINT ENT7 m@m"rvxlmmLmﬁwLumu@miqumuﬂzmwuqqmmwiummmu%mw
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Figure-Appendix |7 Graph of methanol in pineapple (Queen variety) wine untreated with

pectinase enzyme (0% (w/v)) measured by GC-FID

. 0.0125% SAMPLE DILUTE 2 FOLD IN ACETONE

Injection Date : 07/05/2004 16:25:47 PM Seq. Line: 1
Sample Name  : 0.0125% Vial: 1
Acqg. Operator : Pimpimon Inj: 1

inj Volume : 1 pl
Acg. Method  : CAHPCHEM\T\METHODS\ACETIC.M
Last changed : 07/05/2004 16:24:31 PM by Pimpimon
Analysis Method : CAHPCHEMYI\METHODS\COOL_FID.M

Last changed : 08/05/2004 15:00:44 PM by Pimpimon
[ FID1A, (4399WINEDDDT D) S

pAT | | ‘ 3
350 Jil o
30{]—; |
260 :
200 ' |
| 150~ 5 ! :
| 1004 ’,‘ ’ ‘
. | & \
B s [us b ealNe Sl
0- —— . : =S —
_ 2 / (i 6 8
External Siandard Report
Soried By Sighal
Calin. Data Modified : 8 May 2004 14:52:53 Pl
Multiplier 1.0000
Dilution 1.0000
Signal 1: FID1 A,
RetTime Type Area Ami/Area Amount Grp Name
{rnin] [pA*s] [af]
| | 1 I -]
| | I | { =i
2.758 - - - Acetaldehyde
4792 PBA  24.07761 1.42467¢-3 3.43020e-2 MeOH
5741 - " - EtOH
Totals : 3.43025e-2

Resulls obtained with enhanced integrator!
1 Warnings or Errors ;

Warning : Calibrated compound(s) not found

** Epd of Report ***

MUNARLINT w8 nansHNTAAIzinues lndulzsaiuggiandnewladineg
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WAANNE DY 0.0125% (HmiinFesums) AaeLrzas GC-FID
Figure-Appendix 18 Graph of methanol in pineapple (Queen variety) wine treated with

0.0125% (w/v) pectinase enzyme measured by GC-FID

Laia rile CAHPUHENAAUA | AMogIWYINEUT 0.0 Sample Name: 0.05%

.~ 0.05% SAMPLE DILUTE 2 FOLD IN ACETONE

Inje~tion Date : 03/05/2004 19:05:30 PI Seq. Line: 13
Sarple Name  : 0.05% Vial: 4
Acq. Operator : Pirmpimon : nj: 1
i Inj Volume:: 1 p!

Acq. Method . : CAHPCHEM\T\METHOD M ACETIC.M
Last chenged : 30/04/2004 13:29:11 PM by Pimpimon
Analysis Method : C:\HPCHEM\T\METHODS\MEQHSTD. M.
Last changed : 05/05/2004 17:44:34 PM by Pimpimon
(modified after loading)® |
| FIDT A, {4580WINEDT10.D)

pA }
3650- |
300 [ [

2504
200-] ;
E | 5
150 E
0 [*]

<

100 rpes

50

174.520
| V4,742 - MeOH

External Standard Report

Sorted By . Signal .

Calib. Dala Modified : 5 May 2004 17:44:34 PM
Multiplier ;10000 '

Dilution : 1.0000

Signal 1: FIDT A,

RetTime Type Area Amt/Area Amount Grp Name
[rnin] [pA*s] (/1]
I I I

| ) I = |
2.776 PB 8.73081 2.16905e-3 1.89376e-2 Acetaldehyde
4,742 PB 14.21091 1.42560e-3 2.02591e-2 MeOH
5741 - - - EiOH

Totals ; 3.91966e-2

Results obtained with enhanced integrator!
1 Warnings or Errors ;

Warning : Calibrated compound(s) not found

1 ek 0

“* End of Report

MUNAREINT 29 HanIINNITARIzinues lnidulzsaiugginianewladineg
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WARNNT DY 0.05% (HudnAetTuIng) AaeLATas GC-FID

Figure-Appendix 19 Graph of methanol in pineapple (Queen variety) wine treated with

0.05% (w/v) pectinase enzyme measured by GC-FID

AANUIN T
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a v a g @ v o [~
AITNAIANUINT Q1§15 bunausaluidulssanugana

Table-Appendix J1 Concentration of volatile compounds in pineapple juice

R.T.min % Match | Formula
of total | quality Identity
(%)

11.235 | 12.454 91 C,H,,O 1-butanol, n-butanol, n-butyl alcohol, n-butan-1-ol, butyl alcohal,
butanol, butyl hydroxide

34.411 0.359 90 C,.H,,0, | tetradecanoic acid, methyl ester, methyl myristate, methyl
tetradecanoate, methyl n-tetradecanoate

35.863 | 32.451 99 C,,H,,0, | hexadecanoic acid, methyl ester, methyl palmitate, methy!
hexadecanoate, methyl n-hexadecanoate

36.372 0.466 87 CooHgs dotriacontane, n-dotriacontane, bicetyl, tris(trimethylsily)ether,
methyl ester of ethyl anthranilate azo pigment

37.174 0.775 80 CieMas hexadecane, n-hexadecane, cetane, n-centane, isohexadecane

37.406 7.460 94 C,oH;50, | octadenoic acid, methyl ester, methyl stearate, methyl
octadecanoate, methyl n-octacedacnoate, stearic acid methyl
ester

37.645 35.990 99 C,gH360, 9-octadecenoic acid, methyl ester, methyl 1 oleate, methyl cis-9-
octadecenoate, oleic acid methyl ester, oleic acid

38.057 6.920 94 C,oH,,0, 9,12-octadecadienoic acid, methyl ester, methyl linolelaidate,
methyl 19,112 octadecadienoate,

39.135 0.773 93 C,Hyo tetradecane, n-tetradecane, isotetradecane

39.577 0.598 91 C,,H,,0, | eicosanoic acid, methyl ester, arachidic acid, methyl ester,
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methyl arachate, methyl eicosanoate, methyl n-eicosanoate

40.543

0.614

64

28" '58

octacosane, n-octacosane
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Table-Appendix J2 Concentration of volatile compounds in pineapple (Queen variety)

control wine.
R.T.min % Match | Formula
of total | quality Identity
(%)

11.366 1.623 91 C4H1OO 1-butanol, n-butanol, n-butyl alcohol, n-butan-1-ol, butyl
alcohol, butanol, butyl hydroxide 91%

14.474 1.038 72 CH,,0 1-butanol, 3-methyl-(impure), 3-methyl-1-butanol, isopentanol,
3-methylbutanol, fusel oil, isoamylol, isoamyl alcohol

33.740 0.085 91 CgH,,0 benzeneethanol, phenethyl alcohol, henethyl alcohol,
phenethanol, benzyl carbiol

37.184 1.009 91 C,oH,,0, | linoleic acid ,9,12-octadecadienoic acid, methyl ester, 9,17-
octacecadienal, 10,13-octadecadienoic acid, methyl ester
11,14-octadecadienoic acid, methyl ester

38.308 0.366 80 C,sH,,0, | Hexadecanoic acid, palmitic acid, palmitinic acid, n-
hexadecoic acid, n-hexadecanoic acid,
pentadecanecarboxylic acid, 1-pentade canecarboxylic acid,
coconut oil fatty acids, cetylic acid, emersoil 140, emersol143
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Table-Appendix J3 Concentration of volatile compounds in pineapple (Queen variety)

wines that not added pectinase enzyme and unactivated enzyme at 97°C for 5

mins.
R.T.min % Match | Formula
of total | quality Identity
(%)

3.255 0.578 91 C,H,O0, | acetic acid, ethyl ester, acetic acid ethyl ester, ethyl acetate,
acetidin, acetic ether, acetoxyethane

11.262 4.999 64 C,H,,O 1-butanol, n-butanol, n-butan-1-ol, butyl alcohol, n-butyl alcohol,
butyl hydroxide, butanol

14.362 2.404 64 C,H,,0 | 1-butanol, 3-methyl-(impure), 3-methyl-1-butanol, isopentanol, 3-
methylbutanol, fusel oil, isoamylol, isoamyl alcohol

33.733 0.682 91 C,H,,O benzeneethanol, phenethyl alcohol, henethyl alcohol, phenethanol
benzyl carbinol

34.407 0.439 91 C,:H,,0, | tetradecanoic acid, methyl ester, methyl myristate, methyl
tetradecanoate

35.912 | 23.989 98 C,,H,,0, | pentadecanoic acid, 14-methyl-, methyl ester, methyl 14-methyl-
pentadecanoate.

36.032 0.212 91 C,,H,,0, | 7-hexadecenoic acid, methyl ester 91%

37.784 53.589 99 C,oH,50, | 9-octadecenoic acid, methyl ester, methyl elaidate, methyl-trans 9-
otadecanoate, elaidic acid methyl ester

38.143 8.930 97 C,oH5,0, | 9,12-octadecadienoic acid, methyl ester, methyl linoleate, methyl
cis-9, cis 12-octadecadienoate, methyl octadecad

39.161 0.271 90 C,,H,,0, | eicosanoic acid, methyl ester, arachidic acid methyl ester, methyl
arachate, methyl eicosanate, methyl n-eicosanoate

39.596 0.796 83 CoH,0 eicosane, n-eicosane
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39.910

0.320

59

C,H,,0

2174072

11-eicosenoic acid, methyl ester, methyl 11-eicosenoate
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Table-Appendix J4 Concentration of volatile compounds in pineapple (Queen variety)

wines obtained by using 0.0125%(w/v) of enzyme pectinase.

R.T.min % Match Formula
of total | quality Identity
(%)

3.229 3.029 80 C,H.0, acetic acid, ethyl ester, acetic acid ethyl ester, ethyl acetate,
acetidin, acetic ether, acetoxyethane

8.732 0.208 87 C,H,,0 1-propanol, 2-methyl-, isobutyl alcohol, 2-methyl1-propanal,
isobutanol, isopropylcarbinol, 2-methyl11-propanol

11.226 13.429 83 C,H,,0 furan, 2-proplyl-, alphan.-propyl, 2-propylfuran

14.333 6.609 91 CH,,0 1-butanol, 3-methyl-(impure), 3-methyl-1-buanol, isopentanol,
3-methylbutanol, fusel oil, isoamylol, isoamyl alcohol

33.734 1.644 90 C,H,,O benzeneethanol, Phenethyl alcohol, phenenethyl alcohol,
phenethanol, benzyl carbinol, 2-phenylet

35.824 13.611 97 C,,H,,0, methyl hexadecanoate, methyl palmitate

36.363 0.963 87 CoH,g tricosane, n-tricosane

37.141 1.671 86 CoeHe, docosane, 7-butyl-, 7-n-butyldocosane

37.374 3.662 99 C,gH150, octadecanoic acid, methyl ester, methyl stearate, methyl
octadecanoate, methyl n-octadecanoate, steric aicid methyl
ester

37.606 | 33.486 99 C.oH360, 10-octadecenoic acid, methyl ester, methyl octadec-10-
enoate

38.040 8.214 99 C,H,,0, | 9,12-octadecadienoic acid, methyl ester, methyl linoleate,
methyl cis-9, cis-12-octadecadienoate, methyl octadecad

38.751 0.318 72 C,H,N,, | methanone, bis[4-(diethylamino)phenyl]-, michler’s ethyl

ketone, 4,4’-bis(diethylamino)benzophenone
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39.126

1.300

83

pentatriacontane, n-pentatriacontane

40.533

0.860

83

heptacosane, n-heptacosane
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Table-Appendix J5 Concentration of volatile compounds in pineapple (Queen variety)

wines obtained by using 0.05%(w/v) of enzyme pectinase

R.T.min % Match Formula
of total | quality Identity
(%)

11.352 0.371 91 C,H,,0 1-butanol, n-butanol, n-butyl alcohol, n-butan-1-ol, buty!
alcohol, butanol, butyl hydroxide

14.482 0.304 86 CH,,0 1-butanol, 3-methyl-(impure), 3-methyl-1-butanol, isopentanol,
3-methylbutanol, fusel oil, isoamylol, isoamyl alcohol

32.804 0.008 50 CH,,03 | ethyl 4-hydroxybutanoate

33.164 0.005 80 CH,,02 pentanoic acid, valeric acid, n-valeric acid, valerianic acid, n-
pentanoic acid, propylacetic acid

33.740 0.122 91 CgH,,O benzeneethanol, phenethyl alcohol, henethyl alcohol,
phenethanol, benzyl carbiol 91%

34.781 0.006 50 CgH, 60, octanoic acid, caprylic acid, octylic acid, enantic acid, n-
octoic acid, n-octylic acid, n-octanoic acid

35.800 0.005 87 C,;H,,0, | pentadecanoic acid, 14-methyl-, methyl ester, methyl 14-
methyl-pentadecanoate 87%
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