
-

A e/'

UTIfI?I3J?OU

-

a-, d r c, .d4 -^<f!S I -3 --
e{ a T o .t vl u ti tJ y ti ? {l I I O y GIl U ill U E U CI 9l 1l N 9l O n 

-l : 0{ a 9l--q- q

Udt
l?utJvtJ?{l

Influence of Mango Cultivars and Yeast Strains on Mango

Wine Production

yl-udru:sri o'uvr{rrasgi rm.ru. (rvrnlulndnr:orrr:;

Punnarong Junsangsree M.S. ( Food Technology)

ro{fl-rdsr:'r0r:ti nrnimqadrfin::il[nuq: nilv[nu$:flrasrf vr:-vlutn:t::urytGttnsfrlttrofroru

ilrriilurd'uut:qr:

Associate professor, Department of Agro-Industry, Faculty of Agriculture, Natural Resources and

Environment, Naresuan UniversitY

uA d 4
vl"a3uvri u1{FI5 rvr.l. (qnatiln::ilrnua:)

Passarin Bangsri B.S. (Agro-Industry)

!-iufiq ntniryronArfin::il[flUel: nilutnUfl:fl1Asri vr:htlrn:t::ruryr6rtnvfrrttrorfrou

ruurim sro-uut:nr:

Department of Agro-Industry, Faculty of Agriculture, Natural Resources and Environment,

Naresuan UniversitY

vvud
n'n:rf::fu igiluqilTl rvr.u. (qnarun::ilrnun:)

Patrawan Wattanasupt B.S. (Agro-Industry)

n-a:fisr nrnitrqnatilfl::N[nuo: nfuvtnufl:fllaor{ vrivlurn:t::lryr6ttnv?ltt':qfl0il

ilYriilur o-tlut:fl'):

Department of Agro-Industry, Faculty of Agriculture, Natural Resources and Environment,

Naresuan UniversitY



v4tv44?
r.{ auo{v{utuyu?{t $aydl ultuq u dgl
ia , a u ? ,
14lJ nO nr:zu an t?uuylJ?{l 7L

x't : dt :u t4 I e m fl I a"tJ 1,1-n € ru
<r.i - Ailll I AUUil 1 iln:tnil - il0u1uu 2549

v d lv 4 d
iluniu:,ln Ouil:rld{fl5 ttnsnily Thaksin.J., Vol.s (t) January - June 2oo6

nircirii'ry : hrilryrjx ruyrjr.: 6aoi

Keywords : Mango wine, Mango, Yeast

Abstract
Production of mango wine used 4 mango cultivars; Kaeo, Choke-anan, Namdokmai, and Aokrong,

and then fermented with e yeast strains, Saccharomyces cerevisiae TISTR b013, S. cerevisiae TISTR

5020 and S. ellipsoideus TISTR 5194. After fermentation for r month, results showed that

fermentation rates for all yeast strains had a little difference, but there were more different when using

different mango cultivars. Mango wines were aging at 10oC for b months, and then they were analysed

for total soluble solid content and alcohol concentration. Treatments that had over average in alcohol

concentration and lower average in total soluble solid content were treatment t) Namdokmai and

S. cerevisiae TISTR 5013, 2) Namdokmai and S. cerevisiae TISTR b020, g) Namdokmai and

S. ellipsoideus TISTR 5194, and a) Aokrong and S. cerevisiae TISTR b020 were selected. Selected

mango wines were evaluated for sensory quality using Davis Scorecard and zo trained panelists. Mango

wine from Namdokmai cultivar and S. cerevisiae TISTR 5013 strain was superior to other treatments

in total acceptability. Chemical properties of optimal mango wine were alcohol tr.g2o/o, total soluble

solid s.sz'Brix, pH 3.98, total acidity 7.s2%, volatile acid o.z+%, s\gar o.4g%, total sulphurdioxide

O.Lr%, extractable 1.57%, and ash o.rc%. Mango wine used Namdokmai mango cultivar as a raw

material and S. cerevisiae TISTR 5013 as starter could be classified as a dry wine because of lowering

than t% sugar content.
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brir.rvrjxud'r rjrhriruvrjx}JrirLdqnrmqfi r0 o{fl1rsarfiud riJurldr b r6ou ornuvusr^qflrilzudornil3rrlru

uo{ttfi.:aunlukifirn6ooEj rrnvtfiruruuonnododilu'j1nr:nnnorvr^lfr'ruyrjxriroonlrirrny?rxJ-nei'?u S. cerevisiae
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4 a a s {a 4
0tnnl:flnu1n1:r0:[ur9ru [9t10.:[ry0udgr 3

dttllf-uf 60 S.cerevisiae TISTR boLB, S.cerevisiae

TISTR b020 ttds S.ellipsoideus TISTR rtga

luornr:t6't.:td'u,no.: Yeast-Malt Extract lquW

plate count technique tiJurrar aa ry-rlil.: idqarx4fr
v .l v v tdfi0i tl.tt{noi:uYt 1

grJfi r n:rv'lnr:roiiUra^ulflro.:6def S. cerevisiae

TISTR bo13 (O), S. cerevisiae TISTR

b020 ( A ) uov S. ellipsoideus TISTR

51e4 (n)

u 4 4v 4 4
v'luriu:':n ouvt:ltd.tfl: llavfl t)rv

0rn:ilfi r unqrlfrfiu'ir rfiorvrrvrdur

S.cerevisiae TISTR 50r3 tfJundt 24 s'rlrultryrrd
d ^ as i ' X .(
il nr: [0:iu lglu tgl]J1 nil qo rryur9l u1 nil n1:rv,l1 vra ud t1r0

S.cerevisiae TISTR sozo'lutruvfi S.ellipsoideus

TISTR b 1 e4 fr n r: rflSiurfiuln:L rnfi qofi rr nt so ry''rhr
JcrAsict
ry{tUU:vUu log {0in1:to:iutglu l9l tuoi0lntuuittre
A t o aa-i J | 6 6r d
Yt lJ-t d tsn n I n um : u rvltJfl u0 u].r :? 9l r:'l rrd v rlj u:v u ; vl

I a ddd i 
^.,il:ust n:fl duyr:tiun t lvnlns'l rnil r?ttJ'lvdlJlldflnlu? iltJ

rirulvr qjorrir rfi unr:'lu:vrrv tog fi 1,ttcamo, 1 e e 4 )
s d,u I qvv X Y - q a u d I " - i'tq 

u mi"lil n r :'ldrir rfr o sr"r d'ulu n ] : ft A nt? d ?.: cir ri'iy fr
a - X Y. A^ \r v Y

0 v 9t 0.1 1'{ 0 1 : 011 n 0 il? ts 0 9t i 9t uYl [9] lJ d { tu tt a 1 uu 0 u 9t ar {
do tA a <ai id
lJ01U?U[Sdnnilrnil00uillJ{tunLlnum:u0u "l 11lJ

^ u -f
el 1 rJ r::rJsl 6 I o { r^l n]rifu sr r rL rJ n fi rrd'r n 1 : rfl; u rJ

- X V v 4 rY' y 4 d4 dt q ' -.
141 rSOel.t elufl o{u deluu0sd'olfi rrya ii6asfri:ulrni ro:ru

a\,q-
r6llnoqjlu:vuv log (Zoecklein, roos) n".rriutl
a qu 44 aY - tAa ^ a'i

rd0fl lryrrynduflerll.: 3 il1uv'ruqllu0rqnlTr0:q[au In
q v vq 4. V'ql
lu:uuu loe qnndtt1,tigru tunt:dnulqjugl0 tlj

4 v d I v <4 14,<2. fl n u 1 zu n I 0.: 1'{ l1fr il urJ ?.: u0 v d] u 1r u q u dgr vr lu

I vU d
a0n1:ililn [?ulJuil?n

q t4 I | 4v I v 4 4
fll:l1iln [?ulJv:J?.r0vtu:JvtJ?': 4 14uq n0

ru s ri r.: u ri'r ru s ri': rlu n o ulu o{ r v ri x rir n o n'lf u n v r v ri r,r
, s quX a 4 v ddt - X A 

"'0n:0n [qu tstry0fldgr 3 drtJiluqrilul4]rso9ri9nr
clv4^lunt:run no S.cerevisiae TISTR b018,

S.cerevisrae TISTR rozo uov S.elfipsoldeus TISTR
d/s v,i

5194 01U 24.24 LLAy 30 ry'lnJ.l 9ltiln]oil fiXJnlr

o nrunfi fi'or rilu r'r or 1 rer^o u unv rfi o 6 o n ril ft d n r :Hil? l

h d A q.Y
01nu:ilr0110.r[[lj.:mnsn1ulqil.:ililqun 5']u vtu? |

v d dv cAq A v 4
vl u t lJ v tJ 1 d tt d v d1 u v{ u t ti d 9r Yl t$ tu n I : ?1 il n il il arqq

j':rL n-usiorjirLr mlro{ u6{fi nvarflleifiilil ofi rufioo ti

o-.:uuu6{uder.io-er:r15:lunr:rru-nrordapf urinyrArri;t-i
j
vt 2. 3 ttav 4

nneits6)
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ft 6rfl 0.rltufi u su?{ [ta vd't uv{uq u dgl

fi fi si o n r: r{6 q"hrirL yri x
': r:d-r :ru u r in u r a-rln-n€ il
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;rJ vr' z n r : rrJ 6 fl u uil d.: r o { il3il r ilr o.: ufi { fi n v a r slei'
Y q Y - , v\ d

vr.l 14 tJ O tU U] 14 :J n : v il ? I { n 1 :il lJ fl ['] U tJ u tJ 1.r
S qYd 4 ^tqiJtstJder S.cerevisiae TISTR bLs4

riluri'rr#onv.:oi'u rfio o 60ru;ri?{uri'x   60

ruvrj':rlsnorius{ E fi ouvrjrrrireronhi uav

i 6o rvrjrronior

rfi o fi nu r:rl uuu nr:ril-n0r n n r:ril 6 uuuil ar
fA 6 .i \uY q Y

u :tJ I olcj 0.: ttl i il d v n I u to yt i 14tJ Fl tuu't 14 lJ fl 1,l| u 1 1

iliilrrucror ufirfi av nt u'lei'aq nr o dr'::r o 6rlu:vrrv u:n
- V F 6 i tav

10{ nl:ilxJ n 01 nuuu:1t1tufl 0n u1{n aynl g [90ynq n.l
4 q . i n a i vty 4 |

0u]ns] ,1 1.1:0 tnansn il:iltiu6rJ0.lttlj.tnovalu too;iln]
14, , V:A j ro K q q d a
rlJ uuu 0 u vr { u tl.t 0 i f, I n [il 0 u :tJ 1 tuu I 9r I d tu [-] u ril n 0
, rA tA A X 4 ,u08an u:il]01[t0nn0a0amtvltlflu0vljftan0fl1:
v h < i qe,5 i - c 6
?9lu:u'lfufl0': tt6u.:mnuntu t9l t9lu tfl:0n? nu:iltfufl 0 i ttEJn

A q.Y I -
m n u n I u t9t yt { 14lJ 9l ryi 0 1 fl 8il d n fl 1:14 fl t14 tta u n 1:

dvfi'our or udr riJ u cr ur ql#ni r r o rrJSrL r [rJ1J o { rr{ i fi
utv A . r i t v d

asdlu tonnlqrna0u (1J:1 txJyru t::tJ:91u, 2531 )
uXuq-

0 9r:1 t5?1 0{ n1:?til n{unuil00 uil a] fl 0 ut{ n 0
u d 4 { v d | 4 

^dflltJy{unfl0.rud9t y{uIltslt?.t 0iu?tnil'1fin1:ililnaq
.hY-qvqd

d1:01141: ttavu:ut[uut911a 0fl:1[un1:uiln{0.: hu
ruvrir,rriu6oqnil0r n:Jiilriur ol ufi .rfi ny nrutoi'fi rmfi oo g
q Y u 9. t^ < i uty 4 ,g
luu']l4il n 0 lu:lJt0r1J 0{ rt1,:m nynl u t9l lil n 0 0 uuo u
'lu:v 

u v r': arfi rvir n-u uaq{'jrfi o"'n:rlu nr:ril-n gi
ruqid'rr or u{rfi nvar uleYrildoodilr n udo.l'ir d'sr:r1u

v L d \y,
n 1 :?nJh er-1 o v rfr u"[ rl'r r o-qr :r n 1 :?t rfn rfi o rrji u u rfi u u

:rrjr.r ar uvl-ufdaoi o yfio"e:r rErlunr:uru-n oy'hj

ruq n eir.: n-uilr nrfn uqirfi o uji uu rfi flu:yil i r{il-uf
vqlJvlJ'l{ua1 09rTt tunl:?1xJnilqnq1.:nuryor0u

6

!

a

3

]n)'

grJfr z n r : uJ d u u uil a{fl o{il3il r rur o.: ufi {fr a, ar fl lei'
Y q V - | vlr d

Yt{141J O [UUl14il n:yil?1{ n 1:ilil n [?UtJutJ-].:
S qv4 4 ^tou t"ttidei S.cerevisiae TISTR b013

rflurirrfi'osrv.:ri'u rfio o fioruvri?luri'x   60

ruvrj':rlrnou--ue{ n doruyrjxriroro nhi unv

O 6u :rvri':ron:o.r

g:.Jfi z

,*r;r",

n r : nJ a' u u uil n.: I o.: il3 il r iu tu o r rrfi r fi a v n r u'[ei
AqY-

11 { 14 tJ 9l tUU'l 14 lJ fl : u ?t ? 1 i n 1 :?1 tJ"n'h d:L v ri X
lorul"i'6aef S.cerevisiae TISTR bozo
4 - N Vu i ^ruul.nrsoeldglil rtLo u 6oruyri1{ufi? a 60

rvrixlrynou-usf E dorLyrjxrfi oonlri uny

O 6o rusrjr.:ondor
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ft a fl o.: v'l"u d:J vri x rr n ; ar u vl"u {6 ar'i

fi fr si o nT : ft dfl 'leriru tri':.r

Thaksin.J., Vol.s (t) January - June 2oo6

lqufiot:iutorn:rJfi z, 3 ttnv 4 rLrril.rriroonlri

r vri r.: urir,,a rr., rriru o ndol o vfr d'sr :r r5rln fltd ul n-u

f, d uq ' I - t4-^=^^-
fr { r5r nr r o fl :r fl I :vtj fl luilvil ld tsn ouu 9l tlJ 0?"1 fl ]:fu]

o-n:r'lunr:m:l-n rrjiflu rfiuui r:L ri'umer at uvl-udAde{

runvvl-uf, rurrixhriilrrjr{fi fr o-el:rt5r'lunr:r:l-nq.:fr qor

fi o 1r riru srj r.: o n io r fi v ru-n sYr fl 6 ae{ s. el I ip so i de u s

TISTR r t s + rra r'h fil vri':.r fi fi o-qr : rlu n I : vnt-n {'t fi q or

6 o 1r rirL sri xlry n o riu s{fi v il-n d": tr S. c ere v i s i ae

T I S TR r o z o fr ril u tsiu u"u tfl o': o t n o-er : r n r : n ru-n du o qj

n-u o.: riil : v n o u v a r I o d r r er-r fi 1 pin ri r : :L I u 6'l dl d a sf

- a A 4u q - iaq ' v d
dr uil uqHu'l 0 1 0 0 vtJ 0 9l :l tu n I :?|il n m o tuil vil I { v{ u q

tr ,d o uq ' 4 v 4 4 4v
14U.l [[9][]J0UltJ"lil?Jn tUilvlJl{0nv!u!fiu{0100sil04:l
o -l
tufl1:14iln41

rfio.:orn Mauricio et al Qoot) vw'ir dar{fi
ar - X Y y q u q cY q ' d qw
rilul.t I rT0 9l{ glu tunl:fiil n tluuu [tJ tl"lu.] 0e ts n:91

o vfi lucir rair riJ u uu ri q ru o rluln : to u tvi t uuu il I n u-{ld

n:erovfiluriJuer:ioond (redox agent) lunr:aitl
cru q a o o n fi o si'u -i o-n'i'u n I uld'n r r v fi fr rl3 rL r ru

o o n q[0ufo u rfl o nr: ri r u n o q 6 ra n n:o u:vni r.rilxlqi

n r :yr u10 Q n dr n-q uo n 0 I n d 6 as{fi fi uv ri.rlulq: roufi

arrr:nrir'h.Jl#kio tixuo rfi fl Iovfi tro n eii 61unr:rru-n
.i ,q s ioqrq"t-t-Yq'^

9lnt1 ru0rilnr[ilai tutgl:louvlul lil ts [9luu ttJtl\u{
a A I 4.4 '1 Y :Y--

1nq9ln0nr:t0:iutgru tglfl0.1udgllvlluu ttfl unu?u

rJ ir rJ 7 r n r r r.l ar r r : nlu n r : u il-n 1 o { d d ei'6 n sir u rir u
- -A iur u 4 . - Y

il0 a u 0u "l vr til n:uEu?l:011114u1il n:v qu nl:fi il fl ryl

1 piu ri n r :lsi1'a q q o s-u eil u : 6 il r i n I u n I ?\ rci u ru ulmlu e{

drfaq oi n rir': fi nrr:r ar rr: nlunr:rilt'o ar:tiu fi
fl r:rlil-n rsiu ar:rird'q ttlJ n{ ru d t{ A ail a o u'le1tr n nr:

ilil-n tsiu n:qfi filn:sairr1ru tn q o u I r ( Cantarelli and
. A Y <r ' .j<

Lanzarini. 1 9 B 9 ) s{tJvlJ'ln o n:oduu tilutJ vil1.111u

rj3rur nr}.1:6uun vv,lo avlo:-r qr n i rr rrixu-ur{du 1

fi rjr ru rlf'lu n r :i o-u ( n:ru o u t :.r-s. z r + + ) 6.r a o o n #o I

n-ilzuant:io-ufi vru' jrlliruvrjl1fi fr o-sr:rrErlunt:ult-n4.:

fi ao fi o llirLrrir.r o nio.:fi r.rrin pilud aef s.ell;proiaei,

TISTR stga

u-ufiuN ri'i'unfua.r a; tta vnilt

tfi o nt:vru-n Suqo a.: lirjrhri:L vri?{?J'1l-er

A d F 6 ; q2'-V--..
rliu r rurro n n o ao aittnvil:ul iut0.1ltt{u avdlu tplvl.:1'ltJ I

' u44 ";lt'udrLvrit.:fizunsioil3rLrruv,ru?1 dluv'luqudaIn:
aj ^ J ra d .i ---.q!,

rro a n o I o d fr t n n t u tt a s il :tJ I 01'lJ 0.1 t[lJ.] 11 a u n 1 fl to
Y q q a a- e - 'l i oa - ' - -..a

vr.r iltL q [u ['] iltJ u lJ l.l 0 u I { tJ u u dl n iu B.: Yl :v 9l u n ? 1 il [s 0

fufoua; ee.ee o-nudonludvr^ s

: lfr
a

d

t

2

,)::r'':it;;-:
I icaln..!

'i h d , 
^ 

, < i
:ilvl b il:ilrruuonn0E0d (]) unvto.:ttlj{ilnudlu
" ,-V _.1 14 t I j {

lelilnil:JFl (fl) tu t]utJUtJl{ tlJ0 du {qnl:ililn
jq- | v d<t i .. 4
11[TtJv?J'].:4 V{Uqtuulaqqu t:J0 K fl0

:L;rirrurir C 6oruvri'1.:lrynouluc{ N fi o

' Y 4v
uvrJ?durqonrru unv o fioruvilxoniol unv
q'd d v 46t - X V - A
lryuda 3 d'luv'tuqtilufiltson{au tilo 5013

6o S.cerevisiae TISTR 5013, 5o2o fio

S.cerevisiae TISTR 5020 ttnv 5194 fio

S.ellipsoideu.s TISTR s r g+

lun r:ii'ud1f:vuvt'rdllunr:?ril-n 1 t6ou

rfi o r o r n rq n f,d ra{fi fi n r : roi ry 16 ulqr ut u tfi ulrJ n r ulu

dnrild.:l;otnrfl (Semianaerobic condition) ov'l:J

n fl il3:J r rud trr o : o u ri"lu:rJ ergosterol t ol rd or[l rwo d
oqv dA cY,q I d X

yn til rrya n u dgruu t? n 0 zu n n :villjlJ 0.: u0 0 n 0 40 aill nl,u

rff.riftfio rrfl:slunr: #.: tn:rvfoqrirl:vnou rdo{rL rwn d

(n:o'hru-uuavdrsro:o uei') d'ornt:fu tnq atoioo nqtnu

(Zoecklein, toor)

iirv:-unr:n-otfi onaruu-u{6aal"rtnvrniurfiL;rirlfi

rv ru r v si o n r : zu fi qrh rit v ri t.r riu fi o r : nn o r n il3 ru I ru

I
e

o
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r"urfnrx ri ium {ua,: ni un s fl il v

ro d n o oodunyil3rururor ufi rfi nynruld'dril n-u Iqfl
fi o r : ur n i :m n n o{ fi l#h dil yri':r fi fi rJ3:L r nlro a n o a o d

arnirrirrjsrruuonnoaodrndsiouay r r.rs unyfi

rJ3rut nrror n{rfr a y ar a'loi'qr'r n'ir rirrlSrur nnor u{.:fr

asnrulei'rq6s o.ro orflrrin'f d.rfi 4 nr:mnaod

o"':nr:rrfi r

S. cerev i s i ae tt n v S. e1lrposiaeus ril ud a a{vt^ q n

d'uu yi r fi r vr u r il si o n r :ff rinh rfrfl u o ti i r ru r n d.: fi
4-vta.dA^oqdvq4

:1 U{ 1 U tfl u1 nu il u?'{ u! u dgl ytuuilu -l u'l tT tu n l:ilil n hilI

-X u €4 tA
eriu dlsyrru!uanm rrruryatlunr:fi il-nhdzuaki ki'[ri
S. ch amp an ge u d y S. cere yis i ae (tiufi a$ { oiu tirr n v

lur; a d r:::Lienirr fi n, z s r o ) luhrin d'r un o ru s' aef

filflu n r :mru-n 6 o S. ellrpsoi deus (riuffati { eiu ri,
v t4 t{a e v q a U dqv ,

2 5 3 2 ) d] rJV'l Uq U d$lil il n 1 I :J dt n iu tu n 1: zu 6i n tril [r{un

S.ellipsoideus uav S.vini (Panchal, rooo) ornnr:
:J : v rfi u ru a n r : fi ruh ridl ri]rj el-d 16 fl il ur er r h dn lv'l rf

h rfidru' :avr 6 6 d qor 6 o tr rffi m ru"n si'r u rd'o fl' ae{

S. ell ips oideus ua y S.monrraclrer (rJ: v 6 u f' n : iu rur

run vn ilu, z r eo ) nr:o r rd o nldar ud'urfd asfrfi olor

^ 1A 4g
TU 9 l.t U.l UU 0.1 lJ U 0 fl n il n 1 :}t 0'l : iln lJ 0.1 t,t ? 0 u rln n y n u

tiluua"n 6l Antonelli er a1 (rgss) vru'jt s^aeirreiny

ar un-ufcirruo an o oo dunyRr:il:ynoufi:vnrulei'lu

Thaksin.J., Vol.s (t) January - June 20oo

\ r , - V I ra s .Y
t?uttn n fl t.: nuyt.llJ:yrfl n uayuTUlilr t9t ulJu0 u nu
- ^ 

Aqval
?nq9Ln trfllfl

Carrasco et al (2oor) :ra.:ru'jr rr:.:noa-u

o o alru 6 n (osmotic stress I rfl u dl fi rfr q du n-u rry a dd ae{
q L ; y qq t A 4 s
turyt i r:rJ qu n t:fi il n t?u cff.l 0 yu t{ a [0 u gt:.1 o0 n1til
ar r r : olu n r : roi q r n^ tl1 n rr o s n ? 1 il d-r ri'r : nlu n r :y rin
q 4 4.t Xo v d4
nulJ 0.tu dgr il anTyytuuiln11il0l tv!1y910d]uy,tuqfldglll

rrsr n sir.: n-u'hj ii': u u:{ n q Fr"uit n n r:fl r o un au n aln d

ovfi ru n'lu:ym'irr n:vurunl:ilil-n lun*rdn',,
t4s

t r q un n u"[u ln : ro u un v n r : zu 6 n lo r r u o a o yfr ru n si o rry n ci'

d a cfri o ud n qln co vr :L olil rry a dd asirir uh.r qj ar rL i : cr

yr uyr r u ei o n r :r r o n gln aki'6 u a v rrya da r ru r : n ro? ry
A s ' ai q rq'n, qil4 s j

rgru [9r9r0ruo.: tu to torJ tslnn tnrouytdydtJ0u iltfiilj
u:{noq-uornrorruoa (ethanol srress) riurilu6n

tri, q
n r r v r fr .: fr ur au"[ o rry n dfl' aeirir ulr qi o v yr uyr r u

id \u A a cYr0ttxroaniln?1xJrflilljil:0flnv 10 la cr.:ud$lyt.l
v aAo qf ^-Xa3 d'r u v{ u ! Ytu I tJ I tT ]u n I :? 0 uuil n 1 ]il yt lJyt't u 9t 0 [t:.t

usAqV-Aay
n q n u 0 0 d til 9l n tu u 1 ?r il n m il n ? I il tlj tJ ii ulj 0.: xj 1 n I a q{

In vil uyr r u si o [r:{ n q r,l"'u ro r I uo nloi'6 rfi ol o r nil3t r su
/Aa.d a qy ,q

tto n n0 a0 amu fl 9r r{ nfl t9l0 u tu11.::0 u av I 0.8 8 - 1 2.3 I

[9r uu:tJr 9l:

e1:1.:fi r 'hriil;rj':.:otnn1:yrerdo.til'Qnn-q16onlqufior:olliGilriulrodnoflodrrayil?ilrrucloiu6{finyarfl'[ei'j:iln-u

st-rotir,:hri o.:rftj:vnou

ilSrurruuonnodod (%) (v/v) il?rur ruror ufi rfi nynrulei'(' Brix)

Nrots

Nsozo

Nrrsa

A5o2o

1 1.9233

1 1.9667

L2.3167

1 1.9 100

5.9 66 7

5. I 333

5.B667

5.6000

ntJ'ttltyrE

Nrors =

Nsozo =

Nrrsn =

Arozo =

1r rfrL rrj t.: rir fl o nlr3fi r u-n d'r a td o S ac c h aro m y c e s ce rev i s i ae TISTR r o r s

1: rirL r rj ? I rir q o nlrid r rin ri'r u rd o S ac ch aro m y c e s c ere v i s i ae TISTR b 0 2 o

1r riil vrj r r rir q o nl:ifr u ru-n d'r l tf, o S ac ch ar om y c e s et I i p s o id e us TIS TR s r s a

1r rirL v rj x o n do q fi ?r il-n ri'? u r d o S ac c h aromy c e s c erev i s i ae TIS TR r o z o
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r{ a I o { v'r"u fil vri'r.: ua v ar o u"u r{'d a ri

fi fi sio nr: zu 6 nhriuvri-: r

v d 4v d 4
v'ruttuS{n oum5[[difl: [[dvnil:;Thaksin.J., Vol.g (t) January - June 2oo0

nr :1{ fr 3 n r :il :v tfi u zu ail t{ il:vdl vt ii'ru 1.r-at o lh ril vri r':fi r.i r un t :n-n t6 o n
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