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DEVELOPMENT ; M.Sc ( APPRORIATE TECHNOLOGY FOR

RESOI'RCE DEVELOPMENT)

KEY WORDS : EFFECTWENESS / CHEMICALS / FRESHNESS / CRAFT PIIMPKIN

NELIAPA WATCHARAMON / COMPARISION OF FFECTTVENESS OF

CI{EMICALS TO PROLONG FRESHNESS OF CRAFT PIJMPKINS. THESIS

ADVISORS:

SOMPONG THONGCHAI, M.SC. , BENJAPHORNG PRAPAGDEE M.SC. , PONGPIS

PEYAPONGM.Sc., AIIADE MTITHAMYONG Ph"D. 70p. ISBN 974-663-565-4

Generally punpkins cannotbe stored at room temperatre for more than 24 hours

before they deteriorate . This s[rdy mmpares the effects of chemicals on fhe freshness of

punpkins. A rougb hard Green group A pell and Yellou' Orange 14 A Thai craft pumpkin

(weight 2975.n gram, t239.09 gram firmness and 2.38 cm- Thiclrress ) was used in this

experiment In a Completety Randonized Design (CRD) sfirdy pieces of the craft pumpkin were

examined in 12 experimen$. In the experimen6 pieces of the craft pumpkin were immersed in

Lime (0.05%,lo/o,l.5V),Alum (4% ,6yo, \yo,l0%) andin Sodium MeAbizulfite (0.75 o/o,

IYo, 1.25 % 1.5%) for 2 hours .

The shrdy shows that the pieces immersed n 8% Alum had the best density

(1896.95 e.) The Yellou'ness colorwas 64.47 and the weightwas 4.826 g.The secondbest

resulb were yielded with 6% Alum- With a density of 1879.15 g. Yellowness color of 62.29 antd

weight of 4.958g.Theseresult differ minimaly fromthebestresult This results show that

thebest solution to extend thefreshness ofcraftpumpkinsaresolutionwithanAlumcontent

of either 8%o or 6%o
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t#ludisr rj:s{riu niu ldrfluriruil:vnsuro{o'rl.rr unszuuillilu rirudnrdo9

loeanlryd tfluar: fifisru1#lun1:fluorro'r?n: fir fin uacruahl rj:cnyr$i'ro'1 n{utu,,u,

sitil:ctnn druYuil:swtslyru nrru:J:sfl1f,.uo{n:svr:?{6nsl?ilqfl n:irii u tdor4rgrnlt?

dardoftorosnlsri duar:mfifi1#lunr:ouoruormr:lurjsmodrirtruol{ eiau?frnr:uci

rflu?frnr:ii.iru asnrn rmsil:vmffnniodlu iaog qrJn:d unsqilil:curar
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dr:ar dnur msim:rs#

fi rmuo natq{ dorf,onnafr nnot

usilqrdsil

runrlldaTr'ld

4
dl:tlas fl ?glJ?uRltvl [14u'tg 6lil

q

nn610u fl'|: 5 fluln?'ltJ

gAAgAVA

ilalengmnulau ilfi 1?nna0ilmna rn.ru.(rnnluladdnrurcaurdenrrfimurnffnurn:) I I

olnfr t r$ruR1?rr[6fn{ Rrouuu2nnrufin nr: dnsril:y finGnac,or ar: rnii

tunrrinsrn?rrrdnnotfl nnsq uns cfinCopyright by Mahidol University



unfl1 qflfl.nt rmri, la

Rrou$u?f,?rrfio rniroondu 4 ffisil?uflrr6'.rif

l 2.r nrE s9'nma dnrr dnriionpraf, nnsr fl nnstfi erwrotunnrniiraarofiu{

udnrf;u{fin'rrrunndrdu d..rhdrufinsilgils{fia $ilrerflo{$a oxlilnurnuodu ur',u

rniurdo tttrosdo uns:Urfsnartunr:rfiurdsa diudu rfirlfffiffo drrao dnuluag

irnrrsrf r1'munrnuq{rrn?glil rdafirrf,unmnnosdff msor*ntiruu fl nnst$nsddn

tza rnimJdrorhoduflonuolflunrrnnesunrtf,num?lildoEo{rflnnaq

rdshil#nrnmrnr:dnrirnrruniudofioRr:nnromdsurnn o*ouuuuu$od ftthnun

dufl nvrorl#rfl utrilnrmrvruodfi nur" rirnrlnnirfiu l&dsfi nvrotu9na&fimfiu $as

ornilnmounrfisrf,u

t2J nrrnoeeuinum?lildoxooduflnouo miqnntmnomosnrflu 4 qn

rnrnnno{ 6o Xnnrrnnawd t rfiuqn coffiol (Xriugiarr) qad a 3 uns a ,rdrfloouo

tuarcasnr*it4utodudu 0.5olo, rvq LLas Ls% olruru'rurflar#rndrufiu 4o/ao 6To

8o/o, lw/o uns rffingarslg6silHJnr'ludakldr{u&u olsyo,lo/o l25o/o trd{ 1.5% nnr

rfirdu louudrfinvreqlufilrasclu u1u 2 ifrlilq nrnifurir{firf,nnstrtl{ or qaru4fi

doq iarirnarurniurdu fi rmgrfrmrin4no#elur rflurmr eg frluo rlrruanrrnonerlrl

irn:rs#rrJ?uudlsuilrcflnf; flnc,offir:mfl lun'r:6norgnm 6uinu1fl nnosrmsafrn

rzA. rmgadflflnvrotrfluplnoRquarr uagtu'lr? phurnsurunrrnrfrou

deodrqileaou imrrs#narmilaaot unvcqrlna

rs fnqrlrraw{uomrrfilnur

r. ?mngfrmg firfl unmildnrrfrndonnnfrrmw drmiuqurmgcdn

z. flnurqormlriEnrrnrenrfl $srfl nnouageitmii

r. nj$wrfiourhgfinfrfidfls{f,'nrflfiudngsfin dlflunrrsnum?'rrrfioEro{

flnnosrwcdn

L4 ail{figrulunr$ffu

r. rfrtruta rfrarrdu ungtwrfisilrunr'luda'tr{d mmrndn:swnnrnr:

rfi uinurfi nyror uns adn 161u: s du ddn f,u

2. fl nnoqlngndniiudar:mii nsanrnn'nl#rru'ldururrir du comor ttri
crqifi:)
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r1arfi ninndo ur rinordorfi na an.r.(rnnluladdnrus a&rConr:frnrurnflnorns) / 5

15 sorf|tetroffiffi?flg

t. fl nurntuqinrrfrn 6o nnnil n nocf,uf,fr rnrwr nd uri ffn ln ulffi fr nr: rfi sil ilhr^r

ftrudo rmcfhouldnflnnot Inutd cobr c,hrt Royal Hofticultural sociefy" kndon

lms{nn?1il,niurdodrs Texrure Analysc

z. f,ns, dnuss?r'r{firunrnq,o{fl nvrotr{u{firnNnn mndnuawilfir fltdouas

grlnrt

3.

rirnrinnirfiu

qfirflonuodt#rfludlorh{nnf,ou 1#fiflonsqiln:m:vuon dfrr,ure

ornrdouinu r6$adu uasfl nnovnrdsefiu

flnurdnsasilr{nruRrfl nuo rirtlula tilalrdo mg lry6eusnr'luda-tv{d

r.o rkslsr#nreiiros'ld5u

t. vrtlutnse{lunnfindonnafl nmodtrYllflunu$ngcfin'tdsdrrurursau

z. vr rrutr'.rtfi nr s qa'I: rn fr d fi rJ: g fi n f^Fra lu nrr 6nr g us no rnrr fi uin urneru

gnrorflnnosnnsedn

l. grrur:nrdonifrnr:dmilTdil lunr:6o:cusnarnr:rfiuYnurnnrunnroir

flrmownsedn

+. erursoflmcssnatlunrlfirinurfl nnorilnscdn b?nwnrnnr:tdtru'ld
I

il.|unEf,

s. arursolfiililrru?vn{r tunr:dnurnr:Snsrnmrucnmrfin-Halsrrncadndn

durffi

r.z fisrilffnd

rlrme{ fiilruo*.l filnvro.rfufdrfiuriffn fiarqrfiulfiua l6&ta0 iu dns$sfia
19 tA d ca

uridn nldonnsui[qiidrqioroudr fiatqmv rflur]ulundrsfirnrma dorniu Mfisr tlnrfroq

du\
nrruRsafin ilur,ds nr:lffinni"uururduiupruu.ruluddssnrr ndedn

9.
rorrfi scfrufi hidssnrroon frrtrirfina?nn'runlrudsrnr:

CIusru nurufir e6nfiuEisruflnRsrunsndn

otlfldiatoitrilnnot nrursfi{ narrunw{ruor.lu#rtuduflnouo lurnarEf

wqffi6ufisoruYuld
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uffR1 ltrilU rmrir i 6

rhsfinirm ilurus'r n?1ud'llt'Fnlunr:inum?1ilrfntotfl niloq$nscdn

nrrurniurdo illrgdq r: { druso.rriiufl onu.iifi doffi q nn fi urieurfi u nit
fur:lnno.riiriuooo- urrudr iiuf onuoiifr dnusrsriiar flfinurn tdtulo,u,

a d d b r - a rt|!,
rJ:1riu ?|'o tud1ul:oflildRllltguog [n
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@AAUAAA
ililenfl ?nolaCI ilfi l?nnaoilfl na an.u.(rvrnluladiinnns arurf; onr:fr'murninornr) I z

I
al

ilnn2
a o- ii tt

fl rtflRHrmRcntttav{lu? ognmg? to{

2.1 n? rilGhffq ms flnilo{ffil{lililnsaffn

n:ruorfirdnur rfluearudnurd{uriunr:Hfinfirdrnu rfiooon'hhhsnousrfin
I

eir,r "1 fi'rrJ:vrnvrqndr?rRT:lJ nrfissn::ru uasnfiR::lJ drilYurj:gmnirnnnn::ru

iloqriulilnaauoqi z radnqn: 6o :criu rhsnrsfiufn:irriln unsrJ:cnrsfisfn:iflfiH

#rrqo u*rniln::ilsranf d'rE milR?:rurfalrJ ldfirraunnrjilisnunvafin tflunriruirnfirn

rsnls lduriirr.rrulrinorracunsddn t nutunosuac[nsedn z unsadn I rrastrnsdfin 2

nsr#uld'ir 6sn$nvadn#r + :rfi'aTn n?ul#ftfuufinfinuv alulrofirrrJ:snouorfinld

fr nvr or rfl u{aq r: :il rrfi sfi ,nuou ds ffno qiluilrv tniaq rdo riu u fi qararu riFii

nrrurs crutflu{ ru uns dfrn rtotudlu,fi ufiruffafi rnfi sa miu uag fi tlfiufi ank rdorir1rj fi'n

:rrufiufrnrJ:mrdu 1 finnornrrur:nrirmunyadnlei4nrfi'u{ rfiu'rrciosdotfior:urdon
v loi, v
r{uqrilr?ruvarunugiluuu nasdnstusolufit1u.tol: rciu il:vnmoonhifirmsaf,nrflu

j * 4 rg / a
noR reru? 1 $uarrrCIr uiaqrJdn{ufincr'rs "l dorldfilnvro.trf,u{firnrrnn uiofiu{funor

ctt u tq dal C I v dt I qgrq v I
nn:rsrflufrurfiflnvro$frrfromur urndornr:rmvadnrflunlffiJc ocdsttffinmotrfiurfm
4 4 a & nt rv J9 | v t I - a! dt I
lr{ur.ra{u'rofiRfl tuoill{ lattflnuq{o{iln] ilriqilgfl :'r? tmgnuqulnnruusru

z e ilzvffiimvfl ?rilrfl um no{flnilo{

flnnw (Prmrpkin)

AAto?llitxllt lnrrnd Crcurbita ntorchda Cucurbita ntmima

dvfioar@ Pnnpkin vtis wtotusrya.sh

i3 c d q et a -i ! ,,
do$iutfliordu o1 flnnor flnrudo.r rindo rusriruf,r rusflnuflr

EI
Og lUgltVQA Cuntrbitaceae

?qerr ( tz ) nrirtir ilnnorrfluornr:tsrdudounrluafiulu:rtu dsr$i zm fl
riouniaonra uasriurflufisryfiou:nfirindr:eo rasulflo?runtuour?nrldrflusrnr:

9

alitfiu6unflnnovjr Quesrn, Ccitoule uio ctpot rirunrndurfiettoqnr{tfifroriun'ir

SEresther rnfo Sqousn
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unnl enruu
4 -- ji e ^nlfnnlflton(1?unv{1ul cuntngfilo.l / I

2.2.r ffnco&n1{fl qnufl rflni

rarrdnsni (2e) fl nvroufl ufivhr#rrj rfl uhirnrdou ffnrfl ufis{ifi i{rduvron

tuasrdouhjrrududu lun{rqrfluuoodufiu",ufitllafiurfiureiou fitunrrutnrun;lururn

finondnrdo,r rrirflunonfitriarur;:aimn 6o rna:fi'r{fiifrafiutvtunnonfiu nonfrrrfiu
s d d I d s Y q r6ly a 

e

dsrnq rfiurflurirurfin dl anuilynnrflrlnr{flyro{ og rnnnunon tirusrondumur nronfrr{fi

#ruurrriurfirndo.r finsarcnr:ooRfla fi:cucn^nflaadtLfiu:vtlvfinondrrfiuhjsr^nnra
q dr a ia d zi qry I I

nflyro{nllrflTyrrrorgqqmu? ruo rmnouardnru flnnoqfimarur{u{ druuurirdurdou rrav

o9ier:qldajtvrvJs4Jr-d
dl6UnJU4UrnU ilU{[UlUOlqrnUrnU?il:sil]fir 5G60 ?U d?UT{UqHuf]ilOlgn{ttnfiUoetruao

ou6n naeiou 4s-oo iu unvl#na urirdu u',q tzo I 80 iu IsravttJo urfi u nrn klnul uufu

z.z.z fiu{{lnilo.r $rj.roonrflu z fiu{lna;1 no

2.2.2.r ri'u {n rin rfl ufl nvr o.r fi fi nn ln qj rdo n u r lriuri
. v d^ 4 v do d s 4 A rl) T{Uq0{?n-r{nn ?lroiluqnl ilfln [n ro'ru1?rJ1fln{ l0 tun: ruoufl

wnJduufirflufirfiuroudr fiarqr:v rflur]rrJlndrufirnr{nn fiunrarrprdrlrJlunn rirlr{

rJonnJdonurn d.rgrJ

j q v d^ 4 e lo
RlTrvr 2 T{nnotriluqfl?n1{nfl H:oT{ulnl
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riarfi ninur#o lr rinorf,uuf, aa rn. u. ( rnnluladfinr ou arriu n rrfruurniilorn: ) I s

z) r{u{6maq fr narurnlndr6u{fiuriu{nr,rnn rdono$rif,n ocfr

nJfi o nfrriln'rnoil un{ fi rrioudr 6 au rr{fi qrfi urfinndrundrrfi .rn o,r dr grJ

nrnfi I fl nvra,rf,u{fi.rnos

2.2.2.2 f;ufrur rfl ufl nvrowrn rf, n fi rdorr.r finri onds nrudnua c ro{rrla

du

n) fru{{or:Jar fidnuarsndra{o-rilnr

r) f;u{ilcnfir fidnunrcndrsucu9r:

nl fiufrirnn ft nnrurnrf; nndrfufnr,rnnrf, nrlsuuei firhirquu
dumr Nnrluo o RU1 rirh{rl o nnJdo n,itr

nrrfi + f,nnoqfiufrvyrhe
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ilnR1 i[ruu ntfi ntnranntunsrruifuddsrfro.l / i 0

z-rflnng,,tmsaffn

oml o.t6nd Oz) nrire'ir flnmordrrurrndrruril:v6ufrfl#fu.rruunsadnld

mrqrluuu tunrrosnuuuii^* orofi Tinrrfisunrlr:rurnfi iliotdfiarJgunsnerufin

agrsa::r{ reuvttrvrnfir,uasif;nr: rdoffid{iu'rrufifigrluuudurJanlmrioqiraruo tun'r:
9-

uuouuudu.rru 6rtfluodrqii.tiiosdo{fiotrrurn'snfu{ rrasru'rer{uornaflnyroqtr?rururycru
v I Ag q r dr , I

f,ugrluuufi dssnu fl nyrstmfu osnrflurJ:smvr d.rfi

23.1 unsdflnrfluoonh?turnrf,n1 rdsf,nrarurflude nfst#rflueronffru

'tdlri oonlsmruds ooRqrs: nonlarir qndr dTnrol#filnvro.r'tdyf.rf;u{rr.Tn uaefiu{rur

232 ungafindunsnlfisfinnonrdsr "l rfrsumruunsfir,umln#fiurfrJ

trcuflfi rirhll#nnueir't&rar4rluuu lduri nonqfiflru ruqorura inrd $ng unnfur

4a4 nm$nsddrnJrr*rd 6rrfludwrn'sn1#f,nnssr{u{urinnirrfu nr:rsrfluflnv,u.rdfi
9'a

luofiu'r

2s3 LLnsdf,nrflugrJtuldsfineit 1 ldurilurf,iu luqnaru tusrrr.{aq n'lt

unsddnil:s rnd alulrnl#ilnnorld4ofiutf nr:s tridsqnrn?urnu.n -rR

2.3.4 trtsdfintflunlerustruueir.r 1 tdrri ruou nrrugdliliulrirmr r.frn$n

uf srurmnu na:lffi nno*ffufrur

z.a nrrl#rruflnnotrnseffn

firmdo.ranlunuodrrolufl niloq$ncadn rirldfinyrri'u rdorirtrlfrn:ruf,u#.r

rruruaflndu 1 ddffiururifl nvrarrfludnq6uudnlunr:d:c6uf#ro-,rru*afin r+doH

luqrucirs r doff

2.4.r t#flnluqufin::sn'n tdorj:smdilfiudarntruro.rr.Tnf,nur eoruflnur

mg$sund{flurrriltrrs tfihrngudffisnmo{qnnnrfrhJ rmsuflflrr?sir$lrgrns rT.l

unnii s
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gaaoada
uilnn2ilu'rod l,lt 1?ilu1ao!ilna ?il.n. ( rnn1ulafi fi nr ulraurfi u olrrf,aurnirur n: I I t t

nffi fi 5 ilnn s {rnc adn ffnfi n: : sn1:$rrn {isril r: :rJ 1n0

z.+.2'l#1urru1:firl:qr:uwrntuqj uuoolo,utflnvrorfiqararurifiiifi uny

tntrseruduqrurncddnu#r nnflnnoqfiriifinrururn r{rhlarlt:orfionld.rruldedrr

tfiutscrir rdu nnflnmorturnrf,n unsadnrfluaoudrriutdrodoodu kidrrur ufonn

flulnnn1{ unscdnrfluRlfirrttulJ+ir.r 1 rCoo?'ruf,?rl{lurjriurj:cylru rmcrflunr:maund

{flur::illilu

z.+.r lfiJ:s ns un n$c{q I#c orn: d{ uuu r1r{ry{ri un c uuuduruo f In smi{{'ru

unscdnsonrflu z rl:cmn d{d

2.4.3.r nr:unscdnuuui6n:ftnrll rflunr:rmgadnfi rdunrrilil:cdn$nc

d?u{'ril rinl#tunr:nnucirilrnn.irldYurJ:vrqru

2.4.3 2 nr: ttnsadnuuuq: fi t rf, unr: $ncadnfi fi nmnruhiurnfin fnl#
A<aalit
?!nltn:ettuu:? f riurilufruhifiturnnir 1 fiu rirrurf,nrrqia{doufiu1#a?u{tu rduarru

csnrnlunr:n6uunsnuiuil:snru uisdrql: fi6 nr: f,nuuu qrfi oirrfl udoqfi nr: nnsedn

ruuu66n:finf,rj:snounr: {n doniulfirfin priu,,ur rf,un.-,rrfl?rr{ril
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uflR't .titfJu n1?f, nmt?ni'ltun;ir1u6{rlfi rfi arf,o.r I t z

nmd 6 fl nnoqrnysdnuulifin:fiari lfiJ:v nounnrci.rlficornr:

23 Rruu?unlrunsnffn

Itd{o1al (zg) nrirr6{ n:su'rlrRrt$ncadn'ir durfunoudrrYq lunr:il:vn'uf
{ a _ .J . j ,

Suqru rfrotf,ld$uuufifrnrurJ:sdn ff?o{'ril $asfiqflnlil "lnufidunou d,rfi

zs. t misurnio.rn'o-qrln:oi

lu nr: fin fi u1u6o nt#rsr do .lfio -qrl n : oll,uc ru unc fl fin w do {fr- nr: nn q nr ar ria

himrursaufiudnuas'rru qrln:aifi'ldlunr:unvadn fr 6'qfi

2.s.r.t finrfu rflufinfifirurnlnqirmrnu t#drriufrn du ilnils.r

2.5.1.2 frnrjon fidnusrsur,r nu drru#n t#tunr:rlsnnjdsnuournnl

flnnoc

2.5.r.3 finunsafin fidnsssilaruuunuriur rf,n nruur{'l#drfiiuunc

afi'nlt?tflua?nnro

2.s.r.4 rfios rhfl irJ:o{Silnrrfruilnnor

2.s.r.5 nrruydrnful;dlrdodNfl nnor

2.5.1.6 nrruc driliu: oqiu Huil nnoq {ilc fi tird{ rmg adn

2.s.r.7 nrsusdrnYukidu{ru

2.3: iunaursmr:rirfi ?lltffiolnrfarilnnos

risuriurfi rnr:uns ddn wdo{d1cr.railnvrosh?ayorn rdonn {rurulduvriti ii
Avulrar
fl n tJtfl LJffnil nyt o{ 01fl tn ta{t{an ttay ttu a turi,tCopyright by Mahidol University



rlor$s-inordo mr rinsrdarufr na rn.u. ( rnnluladdnrilrcailrCCInufffinnfRoror ) ru

zss {unrflmssffn

2.53.r rfu rlon marflnnsrt#figrlnx rmssrilmnludomrr

2s s 2 lffinninuunfsflnvrwl#rfluarnaunludoqnr: udrfinrdsrieu

d'lridsoo'truon

2.5Ji nruritrr$agdun rdurf,iuu.luarsqruh?fru#ro.ru

2.6 fllinfi
artrnfidfiwldlunrrauoru trfarfiufnurn^sfrrFffatfi frnarsgfin nsiassfin

fiqarourTEidrmnsitfiu nsdunffi dnftrlom'onl#amrnfi oc doqdrfi tft nrrrir'trlH #stu

dnrmqnrnrfinfiur,il.'gdil unc'rnurfaonfiu rn:miiiitflunrrflnr'to9od fis

acr tir4ulu

mnrfrsilssnlqd (calcium oxide, caot fiderionli:'til'ir "rJurrr " (lime) ugi

rfu risndr- r6fn'(w&) dorirrurnaufiur,irqsfiorlfiniur'tdunardsulso:on-1qd (dl

{uta I drffinqluailnrEciohJd

CaO + HrO -+ Ca (OH),

$nnrfrsuesnlsd + tf', mardsillen:onlryd

unatfrsuaontryd fiqn:vrrunfr 6is cao fidnunucdu{s$rfi{fl{m urul*il
'ldrlo$urn rf't r nrafn 1t nrofvr nirfiu o.s466ns ) osasa'u cao tdrfis{ y400 soud

nirrfu doarr n gurrd ldfi q * nrrriFirfl uru a ri undr unarfruru t sn:o n lsd
I

rin;utarfluar*nfrdfisru1drJ:gnouorfi rflvrcrlus?nrjrsfiriu rdu nrrrfirrfr

{utaturirunerumqtfls drriuqufinunssdofieinoo nuilil:cmnnundfiri.unff,ruqo{

rrflq ldrri ndauutn fltsn{tvroir nfenrldrfrrJula uEi dsn rTuryrs f,nnw finrflor

riourirhft4Trunr{aru rdoflolfiuhn#rdorng rfl udu

L62 arrfri 1nhm)

audrJnisrnfrsdardstosovqfiffiou (Atuminiun sutfare) iiqnrrrunfi do

Al r( soJ3 14 Irro firf.ruuurflufft:asnru r$un,r rfludn ufedufioutlEnr rlnsroodu
ftrfiorlu fi:ardfuerunsplro ar:duasar*i*Aa duurulurilovrfrerrlfifi8or dscunr:cio

lilif
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unRl .lxtilu nraFlntnlsnnrruns{1uifudrdsxfro{ I rq

eL (so;1, . t4 H 20 + z N' + 3 so; ,+ 
14 n,o rdorfiruar:dua.rlu

u{,te,r 
* og:rufirfiu ou- rfiorflu Al (oH), , Hn,son-'dseunrr

a, (soJ3 +6Hro + 2Al (OH)3 +6H"+ lSOn'

ar:drrtrmnm:dfierqfiurgr nhr oaqfiurto:tsmrn n$euonlrydfiurnn

firilcdu ar:du1#lunnqn6niln:ru uas$drnr:u rnjroonrflu r sfin d'.rif

r. rnfiodnrdnmwqfirfioru nfoosgfirfi sudardn

I A1, (SOJr.xIIrOl

z. rnfror8sdsuc,srlilrdardgililielil:uogogfir.l

I Al2 (so4 )3 K' s q . 24 HzOl

r. nfisrftdousstdruIrudgil ?rfs&rlrnfi$uosdtu

IAt, (so4)3 (NH4)2 so1 ,4rLOl

ar:drrfl uarrmfi dfr uvrurvrdrdqtudtnrJrs{r{uqoqnutns niurdurfiurfr{u

le nfiu tdamdrrqhstunr:nnnrouutuorf'r uuoulod fl.rfisilt#audrulunrrnuoilo'nrl?

'tdunrgsfiq tdlri nrurdfia-rontudrarrf,ru rdo:ias1fi8a{onfitls,rrmcaotdurundrrlnfi

nr:usi{rrmfi sttu dlaffi dll ogthsld$Jf, n dranfi s?d u4,rqnnda fi ilcnrledu mrt.rru nf s

rrdl.rrulunoq lurirar:du rdothrrb?lunosfithfiseao d'ru$0n{flnrnnr:1#rrulunoq

'ldurun'irrln6

z.cs #arfoflassn'lqd (Sulp,hrn lliose)

fiardofloson'lqri ( soJ fiquauffirfluir'rq rfinornm:srltrfidonnfiq Hiu

rfifit uasfrlffi::ilslfi fidnuargdufisldfltt iinfiurno pr6on fir ro o c nfnnirornra
uru',rtfltd.i',ua,uuusar*fi tn',1t{,nun:edardoffanf ofin{gaqsoJ

lmqnd s:rlindrrfin (drqorn Joslyn and Braverum 1954: t0?) ldndrrfir
dardsf'lnoonlryd (sor) arurtatdrfl uarfl srfiu nfsannrrnirrfrudurdsq orn$uvrid

l#rfluieqfiur'u ffudqnnqqdsdrfinmnrsuXenl annr:grgrilurorrnarodnsffin unlcfiu

$as rfl uar:do n il'lffi ndag

frn$unrrl{dnn'lod1esen1sd tuqncrun:?ilo'r?f 'D uudrornnr:Filnsrrsr

finsnrr udruruet Q539:2$) nuei:rlrsnaudoflugrfrorirqdards$tnson'l.rd fiunuryl

drdqurntunr:rj:cnouCIril'r: arur:nldtunrlnf sruuasrfiuinurorur:rCors{rilrirs

cr:dffi noun{ud fi rJ:vlsudeior-rn,t:qaf,run?:ruorur:1uilal0 dl dru n'o
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riorfi n?nurdo mrrinsr ir'orfr n a rn.ru. ( rnnluladfrnnncanffionrr#flu'tnfnornr ) lts

l. n?ilqunrrujduufliirfinornrlfifiSsrnowulsf rms'lrirfiuaffureulqri

(oarmatlc and nonenzmcic brouming)

z. rltnr?rd tfl u am v{ s nd tu**ug agems) nrnufl { uac ndnfioEinra h3 :arun*.r

rnnfiu

r. vhurlrdEirflliueiltihssqlq (dcrueh conditioning) tunr:nrdnqluilils qieg

rfi rndrtidlo.rffunrrfru (amioxidam) rmcrfluarr?firdfiurs lnfialddlu}J:fi udao

+. rfirndrdflsqfiunr:roicXmu#fuvrideirr r tiriuHnonrrnirrfls'luol?rlt

luqnd trrufnrfarfrn (dtorn Lugck , t9B0:120) tdnrirrlt'ir finrdog

looonlrydaru:nsieuinurd nfiu :a rhcflosflunr:rfiorqfiuvr?d durfluarnrErflrl#rfin

m:nirrilslu:sf irqnr:*rhgrJun;nmrfiuinurnrfinfi$ctffn-nrn1r? (drrnn Jostyn and

Bmverman, 1954:111) ldndra'ir n:oda{ia artagnrsdaldd nferrunrlu,f;alrldld

dmYum gnrlfi fi Surnrr nldsufi 6'udssornmulsrfu sqrmlfi ft rfiodurgildtnrr mirudu
u::qnrvflor ourdq m$susirdsnuft dtnsalsilom:nda{fla rmgdnldd dtflro
rJo'tfrufiril#rdffirnrnr:6'nrflu6fiu niofinuei{ lffuornnr:rfiosonfim#uld nhr desfin

eirt 1 nrfitJfi uoron flnnse fiud*b rusrfisns rfludu dwrrumnyhldlounr:{ru r,rfefin

dudeuar:acarsdtncirr ucisritt:fin,u n'r,urdu{uilotdlsasarsttas:gusl?oldld rflu

ilofudrdqddsqdrfitft ldtorn Mapsm anrd wager, l96t: tp)ldneirdr ororirsrmr:

{ru1uar:aanruno{#at?'td trforunrlu#ab{r{ dfiu$uhifirnnfin$nfild nnldrrunr-

6n1rld tdo{lo{fiunrrrfinfrrfrnradurdoqornrsu'lryriluqfrrrfu#oaurfu floqriuldlfifiu

odrtmn'imnrs $ncfiil:cfrmin'm(cre€n,tg76:tm) 'ldnriredr dnrdor'lnoanlqr{ uns

datddur.rrfi ognortrqrnt#ldd uarlfiuqotus'mr:rfisu4mJ:rma Insranrc nr:ldfru

hrilurJtsrnoamYgoruinr fiardoflnoon'tryd rmsrnfioqowr:dsnrirr fi'eoqitugrJmr

frrq drmf,urJEsrvradtnqu oqqrntrtl#frnrdodulnoonlryd uagfin'lvldurvfin rflunr:
g----cf,,Ahgrr13
nilqn riloll{lsnutnssq [? tilRa?rulumlrJu

dernr fianvry (252e:43) ldnrirrdr druiurjiursdnrdeflnson'lqddoqqrq

1fr#1d1uolnl#, nrurlrgnrsnrsvrr?irrrrnr:aqunriuli sa rfu oqqrntrild s'lp'rus

acid nsdium metablsrlfite ,pohssirm mehbisulfite , sodimbisulfite o pohssftrm bisulfite

n$o 
",rtpton 

dioxi& Inufindruaarrflu sulphr diorddc ludn:rdeudunneinflu nrrusfin

ungd:gmiltoiNo1fi1:
Copyright by Mahidol University



unRl m?Nu nrefi nrnr0nnrrunr{1u6{sddflrffs{ I r o

2.7 .nu?ftrfirfisaffaq

ornmrflnur daqa orrnsYnus (253s ) rryu'ir wuruouuurfisilnaolrr{ ilac

unnrft,utsotonlwdeioqilnr{ro{qvrrrfiu{loru+rorJrifn dsd

nr:uriqvr:tf,u{uoru+roilrdntucrrasnru,muduruuno l:d nrrrur#u{u oas,

05, 1,2 LLuE 4o/o rrasdffiasnrsunardsulaocontryd lrir{uuno) nflur{udu o.oe,

o.rl, 0.32 rms 1i8x rflunargourfi nrir nrrldar:viq z vfindqnrsdunmu{u{u

finarhtdsrrrilur.iurdsclortyrrl qrn'ir comol il:guil o.s frlanfu uuadu,fiu,.uluru

du,fluz #aTrlt nudr rirnrrrumiurdakiunneirornnr:usi$ist gourfi olrrnuoodz

ldrrriqvrrnf,u{uourmrldia lucrrasars$nardsilnastrd nerrurdrudu 025, rms o.s %

uanmur6*1sn:on'lqd nnrur{u{u 0.08 $ns 0.t6vo diunaruru l0 urii, zourft

rms 30 urfi mudr qnvrinruudhififineisnrrnJdsuutJarmrilirurar solublo solids rlsurar

o:udlot*rnld rJirurortnrfiud $as tobl pheirol ueinrrudu;vr:1u'ru ro urfi rirtr?qvr:rfi
rg.a<@9

narrumiurfioqrndr conrrol 0.5 fiIaniru rfufisrfiunr:nnaoqofqurR

o:outr{ lnqioxq: (253s)'ldaqrlnnnr:?ff0 #osnlrdnur{asrolflTuriavrln

fiu{rurnon lucr:asnrurmnrdsrulsoronlqd lrir4uuout narur{u{u t6o/o,0.32o/o,0.@vo

tffil 128 o/o rrurrt*urduunnol:d naTrur{l{u 0.5o/o, lo/o L[dl|o/o rflurtnrfO urfi

rns 2 dr}ro nudr nrcldarrrio , sfioif blfrnasisn:su?unr:qnllo{ns{o tduri dfi-r

drdo nt*lmiurdo rJ?urar soluble solids rtaciliurartsrrEr:vrtd udunnrduulso:on'lqd

rirl#fi ersqnvr;nfi muCrufi

S'vr:rad rjwrYarrfuf (zsrg) tdaqrJnnrn:ti?, r*gt nr:dnurnnruoo.nrfr-o

rrnnrfiflillucr:ngarfldnorgnr:flnmoriu drrJrsnaudas'lso:ondniludufinmlo zzs unJa

+Gansflumtn 30 runJa +nglnet 4 o/ofrild't nffit#rrnnrft,runnsl:d 2.5 nJn.-10.0 flJa.

triarur:nrfiruoqnr:flnuoriuctotoonndashharrofiuf#ulref r$inr:tdunardsilnaoTrd

2s nJa.- z.5 nJa mrurtorn'rudmrnr:qnti,*nn^irnfnan uomrfrsrunae'tnd z.s flJa -

i.0 fl,/a. ouuo.rrdCI?rCI{rnoflillurnR tf-rd uuurdeiltri6nilr:nt#unutsn:onfin?Iufi

udan{gr rafsfiamsdlum:nluar:nsaruffnorgnr:ilruoriu nr:tduoardorutum:vr uis
nr:ldunarfrtnrosfi mnldnrahifi nirunonnol:d
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rierfi ninor#o uu r?nmdsilfrna an.ru. ( rnnlulafifi rntrraurn'onrrfourninorns ) nz

iln:n'rd nrqrf, rrqa (2i3s) ldaqrlwanrr?ffs rde{ nn{oqmnrfiuunnslrdgis

nr:njdflurrilatmdqm:6urd0rnu.toarliq (dtqlu Erannlage rmsnus, l9?4) flnnrf,rnur

narmrJtda nu'ir nrnfifugduunarduunnel:dqr frdnrrnrrursl$irndrwaiifi:gdu

$nntdailnaot:drdr
oJ

uonornfi unatfi uunast:d6{atn:oriauderorqnrc6usnur saonr:qn 1 drrmn

Sharples fias Johson, 1979) msdodfl:'lnr:€iourjrumttdo (Cooper [[ae Bangerrh, 1976)

tu'ir nasg hnrlo {lldiuen:ngars$nnrfrCIrunno1:dnr0ldnlududr fi oT gnr: rfiuinur

rurnndr s0pzo rdorfiuuffu coffiol ourduruqofrrfiramfilndrfisfiu coffiol ( wils uoe

Ttuma:d, lg82) ornnrrHnurnnusrirt ilnardsunnol:d arrurrneruaon'lrqnvotturitrd

fiuinurdqan4fi 25 slrflrlrnrfioa ldd{ t iu ilndrta
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av
unnl ?s:uu

AddAg
?frfll5f,flu1?ot / 18

r.tltii 3

?f;nr:6inur?ffs

' nr:ifi'u o#od rflunr:?ffsrfi{n'rtnono{ Ierufiilfinnncnnilrc?il{uc,s{ar:rnfi
9_

:rrufrrnnrrflu6'rurJ:64:c (in<tependem variable) ntltJdetfloitflnnotr{ludruil:srrn
il-lty

(deperderr vaniable) Insrtiltq1unouqlotnr:?f,uoonrfl u o dunou d'rfi

3.1 nrrilrmar'#nrrffndonnaflnnos r6ils1# rfluflnqBurhnffuquunsrffn

3. r. I ofunounr: dr:e o dnsr uns irn:rs r{urmtuc{nr:dn ra^onnrafl nvruo tn%

rirrurrflu{nqfiudrnYu{lu$nsddn nr:nin6onanflnnotdrniulflutrutmsadn riu'irfi

uvrurvrdrfiqdr nru:rcflnnoqflurfrulrduiiri-tttfldu'rrufiqaunnn ornnr:dr:roruafilnvrotfi

rrquulunnrn uu'ir flnnssfiuarofiu{ ueiavfiu{ftdnua$unncir{fiu vi.rdruturngrJ

il:{ dnuarcfi?nlfien fifu frrdo n?lilfiuliloordu ,rururqnr:rfiurfiur loutqfllsotgnl:
a A d , o qt r 4, n

rflurf'ru?rJeranonnrurniurfioqrorflnnor flnnordounvfirirnrrrutniutfiorioun'irflnnoquri
Jairdrre'ilsuu orqn'runurnu'ldoilfrnaeion'rrn{rrim'lrilcncforldoflnmor ffifi'udrdnurdnuarsc,or

qvdai4airvi4q4qri
9{A?{RytO{flUqft?n].inR nilorrJR-r:[RlJlflU?Al{Rlt tlilo?fltfiBjlnfl]:nnlaoR9laflRvro{vln4tJ'lg

ardrniutflu{rurrns6rdn

t. t : fi nsr rnar q{m: fi'sr rn^o n nnfl nvr o w{u {n r.: n n ii uri 6'o do ldlunu un u dd'n

Inudnrfionnnflnnor6ru?u s pra rfludaotirqtunr:nnaou nJiuurfigilfifiruJfun fiflos

rii'o Inul# color chart flo{l The Royal Horticultural Society, London ionrrrurniundo

drs t *t* Analyser uns#.rrirurindrumfo{d{rirmrin Metter PB 303

r: 6insrffngfus?n.{R'rsnrrqsosfirrmfii

dnsrfinsns yn{Rrunrn* totil4uto draltdl, uas 1q6sulsrr lilfia trN dfi 1#

tunr: 6o:s uc yrnr nr: tfi l#ns rdufl nrqot

rs finuluEo.rdu ( pre - test)

,rridufronu.rlu rirrlutat{u{u o.svo,to/o,t-So/o,2o/o uavnn6rufir tfla'ttdu

r{ru{u Zyo,4a/o,60/o,Eyo$as rovo ar:ncarulqduil$nrlldalddrctJfiu o.s'/o,o:tso/o,
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-osddrirufrrnnflrdfl NurTnflra'flNfrnn xyr.N. (lnnlulasnnlN1yfiNrfion, n{'m.nnvrinsrnr) I 19

tyo,l.25yo$av,1.5% tlas n:ofra{Yarnrudu 025o/o,O.5yo,0.75yo,l.25yoLLav l.s}you'ru 1,

z $av s drlm rCoflnsrnr:sdunrrucirJcluc,oqar:rnfirmsnarfin4ru'rsdrJ tunr:Snur

n?1ildnqroirfl nns ttns adn

l.c ffunrrnnasrdasdnnnaos

3.4.r {unranisruflnqfiuuavqrln:d

3.4.r.r qrln:trirmrrnfo{fiolufninnaoir
-.dAerl) qiln50lfll:r9: uilgt?oul{nnnoit

z) qrln:tfnr:miuucr:asa10

s) qrJn:nin'rtrrnsddn

+) rnfosinrdudufu rexture Analyser (T-e) firflu lai.to Syste,m

iu ra-xrzi rorilrvrnndrnqu

s) rnis'rfiodnd rnfo.rinfid#o Hunter r,ah iu color Flex

uifvr Iftmter Lab The Managernent Compmy il:ytngoruinr
,-19

O) rn?os#sfi"mfrn Mefter PB 303 cto{uFfm Mett€r Toledo

co. Hd. il:grvrssistryouaud fifin rto niru rirnrrilasdsn r iln.

3.4.1 2 fl nvr o trft'u f,sl^?nr {n R

l) moruurn'u6A.nrmnfiurif,sr 6ruru I ffa drmiunr:rirdu

daodrtmnas.r

z) flnvrorfiu{fi'rnrrnnfinriffer {ru:u t na drniuvirdumuunc

adn

3.4.r.3 anrnfi{i1#tilRlsmnno{ 6o tirtluto rflalrdu lvfiuilurnr
U u U rd i.l c 9, gt - 3
[1J6rA [Tln niltgnun?lillctilflil 9t{u

I ) ffi r a s nlorir{utar{ru 4u o.5o/o, lo/o, ilda l.f/o

2) dlrnualsdla,t:dilrfti ilu 4%, 60/o, Bo/o, Ltas rayo

3) dl:asn1umfl r1il6o Id6 o.l syr, tvo, | 25vo, tn)y, t.Sv/o
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dvunnl ?95tJu
ad4as
?5Rl:flflUlXflU | 20

3.4t nr fln isru fi ud'a#eotirsnaa o.r

3 A.z.t ciunounr:fr 'rfl ?rilds orsrfl nmor d'n nrnfl nnor}flaco rn Inunr:
qg I . I r 

^ 
q qY 2l s A | 4 

^ 
4J44 q

rflru:{rfluqru ur:rdorfrrflnyro'rldayoro rnaocrffnd'ranrJ:n uurrdufuvridfifioununra

flnvrs'rl#ao#ssn.r
99tt

3.4.2 2 ciu n o u nr: rniuilfrJfrro d'ririlfl a o{ tffi ndnfiufl nvr a,: rfl urg rJ o n

nJfionoumrun tffirur(nnrflugrJrn:.rRrsrlofl firdudrgudnnr 3 mJ fiul I sil. uacilSrl

ririlr.Tnc,o {fiufilnvrort#fi rirn rinrvirtiuqn6iu ( t o.os niu )

s.ls frunr:nnao{

tunr:nnao{?ftJng{d rflunrt?ftltuufntilflno{ (Experim€Nrt Resemch) Ins

fl15?1{ttHun1lfloao{lttuu CRD (Completely Randomized Desie!; rf:rnoUdrf, 4 qflRl:

ilnno{ qnnr:ilanouur t.f-r 6od

quolrn"uuufi t rfluqaControl fi t vrinrilu?i

Tnnl:nnaooii z,nfqf,t,flnmorlualrurulurirr,1u1a fi I vrforruuyi 6o

vrinrruuvffi r,,sidufl onsrlunr:ns ulurilr;ulorq?ruffu o.sz"

vrfnruuvifi z ndrflorortuar:ayulurfrtlulordr{u p/o

4aA
vrt9rltfuvt?l

I I

rusifrilfl nil o r luer: n c n r uri tJulan?ru {uvrt 9rltf uyt?t 3 llsslJ?|fl yto{t ludTngnluilTJillf{r,ilLt{tu l.5o/"
jee

Eonr:monosii 3 usifrufinnorluar:nsarmirar:dru fi +vrfnruuvi 6o

ninriludfi t,ni6fiuflomosluar:asnrurirar:drur{ilciu 4%

vrinulur{fi ,,nidrrflomsqlucr:nrulurflolrdrudrudu 6%

vrinruu?ifi l rniduflnmortuar:arulurflarrdrurdilc?u g%

vrinrruudfi o,rdrflnmorlucrrnrulurirorrdilrc?il{u rtr/o

Tn nrrnaaooii + usidufilnvroqtuarrncnrulryd fl ilurnrlilda h,l d

fi + vrinruuri 6o

vrisr tiluvifi t,,ri#rfi n,sslueiras arsIryrduil Rr nr ludn b,ldr{ru ilu o.t sv,

vr?nnruvifi z rnidufl nvr orluar: ac nrolqfiuil hr ortuda tr-ldr{il ilu tw

vri er H uyifi r,nidufl nrortuarras nra1ry6 uil H nrtudnlddrfu ilu nsv,

vrf n rilu?ifi + usid'ufl nn o{tuar:a s a rulq6 uil $r nrtudn lvl dr{l ilu t.so/o
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riarfininsrds ilnrinulfisilfina Tn-u.(rnnluTa0dttrxtserrrdsnr:finrurnfn0lrlt) / 2r

u#$uilnnoqtuaumiiuru z #alrus nrniufrduflnnsilrjrtld ar qnrn4iidot

{onrr'Jdsuurrawoqnaruur.iurds d *asdrufinqn e ftIuq rfluraar +e #alrHlnstd

rndodis d'ld

3.4.s.t rnfosinnrnnniurdodrufra rornre Amlyser (TA.) dds rurioo

syst€m {u tn-nu mu.frumndtnqu

3.4.gJ rnfsdodds Hrmter l"tU du Color Flex u?Sn 1ftmtsr Lab Ths

Management CompaoY rlrvmroruFnr

3.4.g.3 rofuu{iotit*lin Mere, PB 303 to$Ffn Meter Toldo co' Ild'

drsmratn$o$aud fifin lto niu dmarilav6sn 1 ilrf'

3s nr:imtrgr&lrsafifi

rhnatsmruuriurdo *nsd1flfinurftn:rsr{urnaruuilrrJreu ( malvsis of

varaince) uasn-Fsuriimfn?1$un6i* rcildrqfl*uodo wnfiol f,uiiududarsrnii cirudr

fu stiuf, nnm nlllourfi eldeseilqds

f.o nnmurlffitlnf; nrnE oqilflnflunr#nurdwruflnrtsuasunsflfln

rirar*nfidiirf rcansflalunrrinurn?Tldqfl o{ii,rfl onuu nnno$?qriuiiuqrufl n

t

ns$msafin Inuiidunaulunrrnnnmdqd

3.6.r &uflsunrflnsouduuuflnnosunsaffR

3.6.1.1 rnteufl flrswf,u{fianrlnndurif,q

3.6.1 2 rirnaunsornnafl niloq

3.6.1.3 frflnnewluq r rfonnldsnn{ruurfinosn d'orfluiflu rrasrnnrldfl

dnuorsrfl un, our"u.l oul uav grltultl. Elurnnu do I nrr

3.6.r.3 unsadndufl nnouliugrlnonqnaru rraslu'lfi

3.6. 1.4 m$sruarrmfidfi rJrufinf; na 6o u'truruturitcudu 6Yo Ltdv' Eo/o

ir62 fiuo",*.uuo

3.6.l.t ,nidrrflon*rnsadnlwnruruloriro.r z&u owsav 8% ulu 2'ifaIrut

o',nrfuri rii'ufl nrs saml{ ar garu gfi r?el

3 -6.1 2 nqaoudrsoduflonuonnsef,n deeif, nrr{nrfrfl v"[owoo, dasrndeq

ind H*t rr1n e faTrn rflu*ar +g #alut *J€uurfisuftriu *o*tCopyright by Mahidol University



uanl lt5ltu finr:ilrnri(ot n

r.r naruiirimr:rmaar

r. r?onlfirif,nr:ilrl?nnfirr# innft,mnfinrir

z. #onffirif,nrrnfiivrularan{ qutfrnnrnnfnrrunntl ft flinnic

l. fiorrlfrrif, nrrnrqinurmrrnf florqrrnfl n:tuRltlnunr ililriilsrf,u

awnruniunf drnsnrnlrrqi f,iuioawnr
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riarfininndu ilflrinurdsrufrna rn.r.(rnnlula6dffiuseilrdonr:fwurnfuurne)lzl

unfi I
flanrr?6',$

nrr nna o{ rili rru rfi uuilrs fi nGnraqro.rar: rnfi dt#lunr:fnsrn.*aunuo#,

flnnss In0nrfliflauu,*idrrflonosluei:rnfidfr:sdun:rilr{ilfrudrq nlsild'qnrrflnno.r

1d:au:ru{oryarurfirnu?rn:rur{ udana uagdrmusdo4a ftd

4.rruanr*rrmsdnrrffnrfi onsmflonmfi nYul#rfl uflnqfiuchmiunurmvaffn

4.1.1 wantdmanuncflnur ruafilnvrordrr.rsrrutunalnr?rffinn {.rudnn$t uil'ir
vrvAaaa.iredsa

Haffnnssfru{franrrnn iiorgnr:rfiurfiu?eirrfiu fif,nnuosyn{R1r,nlil udmnuacdso

"',r'rrd 
r n*ii 7, E $ac g

A- <t ., s la ia d i Ir vnr:rrfr t dnuilc nr{filt Rlfl croq Hafl nns{fruf fr'lnrrnn fi fi orgnr: rfi urfi safi dt fiu

v a t tonRugg flnoou 9.rnttn HnlrRo9l

*dnuo$firros

nJfian

-firlrur$orrfiuuor fiouar fieuoa suox

- nariln{r{voulru 63 ulJ. 7.1 ilil. 92 uu.

-isqrcu'itrf udn 25 ilu. 4.lul.l . 74 tJU.

d-A t4 .{4 o 4 v 44i o 4 4L4t o etd9{?$o{ttilnofl fltsrt?CIl|fi]tiluruu fil.uumilnl ilil?a fYlilg?oiln1 il
9t9,

de4t
1U n?fln u?nmfiu]tllJu

nerruu$rrwnjfron njf,onhiuft ldrf,u njfionuft nldsnu{wrnt#

nsrnjdonld'iru rf,u nsrtriaq

fi'nstugfiuc,eqfia frumreraqu fiurornrar?ruqu fiumrnnqurrn

rf,nr?ou rfindos

flsoqrdo finrtiowisuhi Efuudmrdru tlnrdsqrftl

afrraruo dri'uaruo ffi3rrruo
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4. lJ flanlriinurmarq{nr:flarfron flnno.rfiu{Fnnr.rnnduriffsr

olnfll:nnaatflnnatfuf,firnrrnnfiuriffn 6ruau 5 ffa rflufieodr.rlunr:
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I

2

3

4

5

136 A

136 A

136 A

136 A

136 A

245r.12

3277.89

32r4.79

3068.32

mAJO

14A

t4A
14A

t4A
1.4 A

r17t.M

1347.s3

145t.42

110t.43

Lttl20

2.47

227

234

2.36

2.47

136 A 2n524 14A 1239.09 2.38
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45 ruanmirnnsr{njisuriisuil:ufinfiemrssarr mfi lunrrYnsrnlilaamsduflnno.r

flnrll:naao{ ufrqornrteifirflnnorluar:mfi:sfrunrrruu?ru{urirr 1 d as *.
4 | s -XilflntlflRql{flu n{u

4.5.1 ?lanltdnu'lnJiuurfiuun?rilunnsilrcrorrirn:rilrniurdo :gfi.jl{dt,
I

coffiol fiufiufinciar:rnfi4n:vrftLnrrilr{ilciu nu'ir flnnorfiu coffiol kifinnruunnpi-rr
s | 49 o - 

9

fi'uotir.rfiritrdr6'rgnrwfio' fiufiufiusiar:mfiqn:rdunarrur{ru{u undu finerilunn$i1fiu
r. af o o- q -a^q j; ,! g s, a ,

odrtfiriefifiqvrr-rafiddu ftrfrusiilrar:drur{ru#u 6volrre B% frpvalue .o48 rms .026

srrudrdu unn{:lsnsr6unnr:rrnro^utofi s

4.5.2 ruanr:dnurnjiffiJrfiuun?liluaReitqrs,rrfrurin :cfi'irr#J coffiol #u
3-d -r-.- 4 s ry e s
Bufrttsiar:mfrv1n:vdunniltiiilciu luu'ir flnnorfiil control finrrrurmns{rtf,uorh.rfirig
-s-g-.-----.eie,- dl- i-.-r-.-- -o v --,.1, e o- - { i ,3 , " ualnqnl{dasRilsilmrrsdlrtnilqnrsdiln?ruuiil{iil drrfiBufrtrdilrrlula4n:srlunrrru
ttnatr9t9t{iru{u frn:rilttnngirtfiu6ufiusifi1fl:drJtraslryrdmJuJnr1udnldd4nrsdiln?tilr{ilc?u

lrdq{iluas rdtmnr:rrnmff u.lnfi 4

4.s3 p{aRlidnurnlialtfiuunmilrtnn$it{o{rirfi :sn'ir.rdu control fi'udud

uriar:rnfir1n:sdiln?1ild1{u nrirfrnnood, *o, firirfi yeuowness 53.60 dorflual

firfirrurn donjiflilrfiuufiufit::ruryrficrssfinnoq fio yellonmess u.tt dmdu{iusidrar:

ilan1 ?s5ilil

fl nmosuncan'n fi usiilrar:drur{ruflu em

rq?il{u em firird yeno*.ess

dnuas Imd uilrilnrlildalddqn:vdrn:rrur#ruq?u unriufiufi nsidrcr:drJ rc%

yellovmess qrtnfirdusfi'rdrr:ilrrficJuoduflnrut rrder{r:luayr6unor:rsaruln fi z

I
9a I

allat
iln16f

4.6 Hafil:nnfiourjtsfivrGrua{o{illtmfi lunrrYnsrn?'trudoroilflnnorilncfiffn

run rrRnr:fi ldufl oo soufl snn-R rhun:s uruo.rr rruhi.,o-,: dru r#ru{u 6% nast%
Aar<i<,aa^,-rtDd.ttiluar:mfr fifirj:efinfrruaornnr:nnao{ nr:YnsrnarilancJo{8uflnnar ornriurirbj

isrrirddrurnfo'riprd H*nter v1n o #rlrur rf;tunar +s frlm yru'ir fi +s fir]:r.r d"
'tA 60/o firirfi ye[oramess 63.47 LLav 4irrtiuuhf,a"'tdu

Gl@ drfi ruotndrfi w riufi r::rurn fi c,orffi CIfl nnos riru
flnvroqfiu confrol firirfr yenoumess 53.13 u6req:rflasrdsnnmt{ruu?R ii s nrnfi t3,l4
rms 15
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nr:inurnalue"nuo#rflnnwrmsadn aqilldd{d

s.r omomfifnsrnflrinrrflndsn fla$lnno{#u{fianronni{uriffn

or n nr: f, nur ma qfnrt dnm% n nafl nvro,rr{u {fi anrtn nfi uri dn rdutfl u{ruung

afrn tuund + ils +ta lnst#rndo.tfiounaqrln:dlunr:{n dqrflurds,rsrndosrirtr1

rfg^ffioit lunr:moondonaflntnoqotnuffrfuua ueifirJfirifiarrurrn lffif;nrrfrrrnn dsd
d{rnnflndnualsstd fiuqlotpmosquilTr ftudru{rrurntrirflomio fiuendurourrniurouna

rf,annafiurin rdanj?tnrfruuffunadufifirurnrfiurflu il'rRd'nr'rrnra'ontdorrfinussd

nrirr fiwldflnfloqmo.rdfidorniu ilur uncfifirflfiorf,sr

s, orrmrrfinurnaaosrdordu 6re-tcst)

nr:dnurrdoqdu rdorfiornsduntrur{ruducJoqcrrmfi rmsrsusr?arlunr:mi

dufl on uoii neu rs aru lsift d
5.2.1 ffi:ntulotil4ularftr?u 2zo uorQerdrufia finrrrurdrudug.rrurn vhhfl

duflnouoq*tflld#uu d.rannrrrnjiffirrfisuldolnnlrnndourfrrrinngo,r:n sloqnrruei
99

fiuflnnoslut:',4ulagn6rufiauru r #rlur drrfloouonrin rr.o+ niu drneiuru z #elil{
urin ttzo niil uns#rrniuru r shlrus ufrn rcet nSru ogr#uld.irtftarracargfinarrusdil

{uq.rdu f,lnvro{og6qqafltasalulddounq dwsonfisqfiunuTftrtot aiaqa (za) ld
nrire'ir nr:tfirunarlunr:rniqn:rfu{lor+roilrd tuar:nsorounardunlssnontqd dqfl

:ca'uauxt{il{urdsrfiu uudr rirnur,uriurdsqosanqn:rhiunneixdu uu* ,i.rr;rrlodfi

:g6'unarildil{uqr rfut?d $agfilqro{#rflnmwfi:ordu dro:suqri €r) ldfrnurnnmr
nr:rtria;rynfiufrurnonluuuutdsr,lsursnlryd unsldnriradr nnadgiltsErrontrydfinra

rirtr?firwrnrrynfirfirrafi uriodrrlrfinrru mnnrrfinur grumlffimu tft4ululu
tsdunarrurdil{udr firmrirl#rirnrrruuliudonuo#rfloouogudu d.rrfudqfion r;uAud
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rf*r r :gdu frrirurinlndrfi"r zufirdrw"lurnrnsu,o,irarrdilffi;flunsnrslsfiCIramr

lu#nbld rrongdsonururnrumd r

sza tlnnmnoaor nuir *rnr*uodudtunriurirrrndru firirnarrurdurdo

q{nh dudoui*ttofldndu4nrgfiunarudildu sdr*flulffin ueisrirslrfinlonrrl#rf.;

andrdfl rsdunnududuryft ro/orirnrruniutduttndqounnrirutmCududlursft r

nrrurdudu e ozo unfn uifirduflursdunrlrdldu tu/s urirfrarotduf,nng{as
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sa3 HnflRfn?ilnuuurdrfi*uo lurrrragalslmfiflsrnrlufinldrdu{u
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nn t"rdf le&!: rzD ldncirrir frn{sflneonlqd nrodn$e rffinsnrsfrbld rie
Trydouurnrlufaldd durrndqf?CIfls*iu nn6a$uvf ddudumrnqdhlfifinnrg$irfiu

tursudrsnrnnlrgrl unsnrnilufnu#r+roh? (dtorn roslynd Blrvunm, lg54 : llt)
tfirreirtir cmluneilfnn{odolaoonlEd lfifirduugnrlfifiiurnrrrildmriil durdorqfff
pulqnfusqnabi unsffIu1tofledufonrhdHr{rnr:finrflur#u nflsf;nurfu lfif,umnmr

rftnson6n#uld

s:"4 drufunndWurislf,nnswnr 1,2, uns I +i"t*tfu nu.!r mruunn

irlw{drarTn u rhtr.rgd r ffu ihluqd e flnuuunndrfisurnnfr z {hft,q f,u r ihluq
fwaaqilld'h rsrrr?nldrnuurrudgn tunrnrdrflnnor iilo nnl 2 Srln.t

sJ numaesrfifaurilsu rhsf,nfufarsaarrafl itl$lunrrfnDtnrr$finrot$udfono.r

lufi orrsreinrJrgfrnitnsorfirnf lunrrirrurnrrucnmrflrmssrsadn

o{od l#fitrrurnnr eqCrfrsnsudrsfiu file rimtuuriurda drtl unsdmfn rirnrru

turiutds rflussr{rJrgnoud*rfiqdqo rn:wfrrndonnfirlrlmworduru rhuthf,uosd

rlrgnsffislaru sthfltfinru wdsqfiffiarrldhfiirddrrrhthrrurrfito*doflnnsr

firrfudrnrimuofrfl** rwndfudsu',*r.rududorEiluiufrnno.r dc6ofisad
rlrunoudrfrEniuduaftl

i{rfu {oEnorrunmtiloooe nudr #dnnsqdrui rircndbrdudu om ung
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nnrurfiu{u flrimeruurJurdogwrnndr #rdutilru'nmffinduqrngdilnfiilrfiufiu
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