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Special Project Title Determination of Ethanol in Alcoholic Beverages
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Department Chemistry Faculty of Science
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Academic Year 2007
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Abstract

This special project is purposed to study the determination of ethanol in alcoholic
beverages by titration method. Ethanol is reacted with excess iodine solution and iodoform is
produced, the remained iodine is measured by back titration using sodium thiosulfate as titrant.
The optimum conditions for this analysis were mixing ethano! (or sample), 2.50 M sodium
hydroxide solution, 0.10 M iodine in potassium iodide solution and 2.0 M sulfuric acid solution in
ratio of 10 : 1 : 10 : 1 mL, respectively, and reaction time for 2 minute. The precision of sample
titration for the same bottle and different bottle showed relative standard deviation values at +
1.61% and + 1.09%, respectively. The t-test results compared betwcen this titration method and

ethanol labeled value was not significant difference at 95% interval confidence level.
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qauiloihginanmouduoiiaueanagodzgngaduuaznizae 1 lAnndiuves
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o]
o
5

1 A g ¥ v o o an a o o o
$1mu deuoanssoaitigiussfialfisensufouueanesoailuasdrlnin
pzafinn 16 (Acetaldehyde) udnavuaeily azdian (Acetate) udundoudldsaues
¥ .
YasnpunIuguszAuniouayshnmalusunouazeJuizaeninnalediu wannnandou

] ' ¥
#1 T auaeqduaumgii lfhemeouanseinsisuawaeinmsaue Tl Tnauiely
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diousaneseaihdavsuradezfiamsuldouulaaiedesiudnoogaasanaiu
1 ¥
faraveeIMsunAlmuun luiige nazazifaeimsviaimioveamallusamemsie
o a o = T ] ] 1
uoansganiumsimififanisdanldesvesmarlusanelasgagunazduaielugy
flaanzuazfdumsomisididgoeni Mldsuneliasemisnaaniony luun i
a A a = = -1 = =) =] = = £y
uunthdoy Tuam@on Jariiud 1 Fndudl 6 Saiiud Hudu
= a4 = 1 s oy = v A 9/
o1msvagininennisaugsiaaaefuuuiiunamaed Taslicwsanyaayld
[ ¥
wiAamsnlasuudasl)lumangansunasanmeuaziale Anudssngauas denn uazee

=)

A ¥ 3 d‘ v 1 = J l:ly 1 =Y ull
nyadu 1114 dmyaduaziions auedepnainliun vyania nszaunsze wou b

»
v g

wau liamsinnszan nquada aludurednd nazenamula

2.3 msmfSumnadaamsmsiadSuas [4]
aszurumInsumIaensdalsuias azlamainiFenin mslnmsa Tavorde
@ - = A A o aaa -~ w = = P 1 1 9/
mstalsmmvesasrdanisihiugnsemeaduasdnsianie daulngazlalunism
Psmamesmsisznovludionis TasmsfalSiasvssmsazmenns gunindjaseinoed
s o P ar 1
fuesntlszneunaulalumsaiedia
AsnaasdezfeteItunsaumsazarsnndusaliinalfisndumsazaly

.
=

1 ar 4 a o o { 4 !
y203vuy Taverdenadounlasfvesdudinmes nionisilfeuntasduqiiia’ld gah

aoaa L)

ashUiAsemeRfu Sond gaaumya uazgefidumsidvuuasdvesdudames Gonh
YAgh

Tasr lazSunmsazawivssgludnsah @ lnunsud (Titan) nagesazanelu
vingnmiiesinl§Asodui inunud i msazawiignlnmse

Tums Inmsamusonin1d 2 dnyazio msinmsalaanse (Direct titration) 141w
nsinUFRsuuAR 101939050 aziBuRinmesiming aw daunsdiiuFAsoufaduazm
Sudimnesfiminzan 18 ss1dmaiamsinmsauwudoundu(Back titration) Taon13iAu
msazasuiasgumInAuKe uansudSnafimiveuasludedie destiAed §Ase
auysal udrihns Inmsemsazamninasgufimdenndfsnfumsazmounasgudn

~ A
FHAN U
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2.3.1 M3udeariaveImsinsnzrmifSnalasnsinfsuns

mMsamsiznndsuna Taonis dadSuas Tasmannisuni Mg lnmnsa szuieesn
muaﬂymwmﬂgﬂsmmﬂmﬂumu

1) UgAsnMsaznussnInsauazIiud

2) UfATemsnenzneu

3) fAsemsifinasmadon

4) 1fASeonFatU-3AnTY

2.3.2 Msacangunnagiy
A a = o A o '
ﬂTﬁlJ'ﬁgﬂaﬂﬂel%cluﬂ']ﬁwhlﬂiil']m ﬂ?@ﬂﬂmﬁu%uﬁjmmﬁﬂﬂmuﬂ‘H‘uQ 38N
& = J v clf
021U INTII mﬁlﬁﬁﬂﬂ‘ﬂuﬂ'ﬂuaﬂﬁﬁlﬁﬁgﬁ']ﬂ msazrMmeuIAT§Iu umﬁ)ﬂﬂlﬂu

1) M3a2a18u1A3§ 14U gunil (Primary standards)

o
a

WumsazarwfiwsoyldTasasannarsidanuuigqnige nsivliuui

q

gndsainzuiuey Tasnsdimsedaazidea nazdinsialSinuetisgndesdie

o’ ! @ =
gunssmInzau i viainlsnas

= a

2) 913 9EYUINTFIUNAYNY (Secondary standards)

9 Y

1
~

o3| v Ay a =
Wumsazawimivulasdszanaumaninasmia ldnsuanuusaqnuaz

¥ A kY

= 1 & o X
ﬂ?TNL%ﬂJ%ﬂWL!uuﬂu WQﬁ]ll’]iﬂﬂ"lﬂ'ﬁ'ﬁ']ﬂ']']iJLang’iJﬂJuWﬂﬂﬂ@Qhlﬁiﬂﬂﬂ]ﬁiﬂlﬂiﬂﬂu’ﬁ1ﬁﬂ:ﬁﬁ’]ﬂ

u

wasgulgugil Sond maiIiiduninsgiv (Standardization)

2.3.2.1 MAASHNMNIAZNUINATGIY
1) MSINGEUATALAWUINTFIHIINVD TS

3 [ 4 F
Binsrahminasimiazawnouldasluviadallsuas LLZ%"JLSFI‘QJ‘I:IWHVLS«'?]’

¥
o

Psmesamanams Tavaden Nudunusael
Liter of titrant X [moles of titrant / liter of titrant] = moles of titrant
2) Mswsoumsazaw lasIEN15190913
asazaenawriinawsanion 18 laumsfessnnasazaoiidudy
Taummzateteasazatwnsa mswansazmedn mjazdnsaznsadutu lumsaious
Mﬁﬂmiﬁaﬁi‘im’mTua‘umﬁagﬂazmuaz"l:JnJ'éUuuﬂaﬂuﬂszmumsﬁama fiufie
$1wu Tua vesdignazaenaumsidens = S Tua vesiignazauvaainsieny

Moles

Apui1l AT

= Moles

navinlfniem



2.3.3 msvudefidudvesesnhsznovluasdiiete Taamslnmsn
JagilszasdlunsnitSinalaomsfatiuas Aenmsmilinuvesmsdsznaviim
s [l = @ o P o on ~
aulalumsdions Ysuinsvesda Inunsud (Titrant)  Nidoan1s lums§izeinediy
a o | W = o o a =
msdsznoviiaulaluasdeinzgnianaznsdoundn WduilSnamesmsiiaulalaeld
[ = s ar o ddy o 3 o = o o o
nandSuinuraasdunus lunsdid mssrwrmlaslavandsunaultamsduius o
] ¥ N
Usznaudle maasuilSuasvesda lnunsua ldidlusiwmiinvesansUseneviauleluans
#8814

o - a ¥ 9 s w
% @Qﬂﬂﬁzﬂ'ﬂﬂ‘ﬂﬁuclﬂ = ﬂﬁu']ﬁﬁﬁ’]ﬁll']ﬂﬁi']u X aNuuaIu X u']ﬂUﬂﬂaIlla X 100

¥
WM
2.4 leTelavlosu (Todoform) [5]
a o o o dy Iy [ s ) aaa
TumsimsgimuSinuemnuealulassnuniemil lderdonannsvinl§ise1ves
ToTodAuleTodu (1) fu Tndoulsasanlad (NaOH) uag ton1vea (C,H,0H) Soni lele
A = aass o
Tavlo$u (lodoform) Fafin1nilfjd3enarlaviesu (Haloform reaction) Ageruns
I, +C,H,OH + OH » 1 +HI+CH,CHO + H,0
CH,CHO + 31, + 30H CLCHO +3H,0+31
CLCHO + O ——% HCOOH + Cl,— HCOO + CHI,
[ = 4 ¥ o = o a A e ¥
nasninalelo lavleiuudlrsgims@umsnzmeonsagadl13n,s0,) a1
Y &8 o ot S Ay
amazvesmsazaodunia udaeiims lnnsani loledu (1) Mindedvarsazaiy
Tadou InTodama (Na,5,0,) #1053 Inmsadoundy (Back titration) Iasldihutlailududm

W03 HIqUMS

I,+2NaS,0, —— » 2Nal+NagS,0,
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a d' 4=; ke

2.5 M IdpneIves
aan o =
Lasz16 Csanyi, Karoly Jaky [6] 1dAnu11fizen’leTe Tavlesy (lodoform) #141ums
= XY ) s ar s 2
Usziiiuez@dnoz®lau (Acetalacetone) Tauld 20 mL vesasazawdanialadtinives q
0.04 - 0.40 mmol Y030 ARNOLY Iau gneandladday 15 - 20 mL vea Msazmy 0.2 N KI,
Tan1$iAT0an2u (Stiming) nazdina@nd 15190501 (Reagent) 1A rsdemasnzatugn
0 9 o ¥ ¥ = o e a
Midislunsadodienisdy 10 mL ves 3.3 N HC uagleledunuimiune gnlmnin
i 4

foundu (Back titration) Aduasazaiv In ladairla (Thiosulfate) I5MIHMuIZANTINTUNS

=Y = oo = = o
w1lSumerdaanzd oy TuasdszaouBadouuaaunn (metal complexes)

Kazuhiko Takai , Shota Toshikawa , Atsushi Inoue ttag A [7] TA¥imsdnu (1)

1010 Ta'les Taa Twsimu (lodocyclopropancsi 143710 stercroselectively 103110983 Safy
(Alkenes) Taen15 U5 (Treatment) Aufaa3131§A501 (Reagen FunainaTaTaviadu
Tasdivunan'lsa (Cromiumchloride) iag TEEDA THF lusihweadeanu lxlaa

Tns#ia lasiou {Cyclopropylsilanes) Iy Tan Inswue Isilneames (Cyclopropylboronic ester)
fSuw19nns 14 R SICHI, uagmsmauvee CLCHB(OR), uag Li unulelelanedy
aud iy U§Asuuenmes Ts 1o Taa Tnuiny (Heterocyclopropanation) 1ieniAaiimiuge
yoaninuou (Double bond) Az di — and trisubstituted double bond TuTmiaR@AnITY

@ ' . . ¥ d = L4 J =t o
fAI08191%Y functional group 1dun weanegon dinei T WY Le“hm
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J "
3.1 mamdlnazginsaimlilumsnaaes

CAETLitY
1. Ethanol (99.80%) 1NTAAT12H 499 CARLO ERBA
2. loTodu (99.99%) IN3AIATI1EH DI CARLO ERBA
3. TmAuu'lansan lad (97.00%) tn5A3iA51¥M Y9 CARLO ERBA
4. Tandou InTodama (99.95%) 1N5ANATIZH 484 Fisher Scientific
5. nsadaf 3 iyt (98.00%) NTATIAT1EH YD BDH laboratory supplies
6. Tmumangon'loTo'lad (99.50%) N3A3ATI1EN Y99 MERCK
7. uilaiu
130814
q3UINE (U19B%U 28, 30, 40 An3)
gun3ei
1. innos (wura 50, 250, 500, 1000 mL)
2. il (v 1, 10 mL)
3. 1030
4. v 3ndf5uns (Ve 50, 500, 1000 mL)
5. gnu
J ¢
6. NSEUDAIINAY
7. ATLUDANIS YUIA 100 mL
8. aseilles

9. unaudInues

10



11

3.2 M3AsauaIsazan

3.2.1 msazmmnnig vl Inledama ansndudy 0.63, 0.10, 0.05 tas 0.01 M

' ¥ 1

1 TmdonInledaima 11 100,00, 15.80, 3.95 Uag 0.79 g H1M1aLa10AWUINAU 1000
mL luvaasadsuimsvuia 1000 mL oz 1darsazarelmdsy InTedamananudutu 0.63,
0.10, 0.05 Az 0.01 M ATUAIAL

3.2.2 msazaelelefululnunmGenlolalad arsududu 0.0 M

o = ¢ o ¥ Yy o

FaTlwumagoulalaladun 16.60 g innazaied 10110y 1000 mL 92 lAesazae

¥ 1
Twunagonlola lasaudiudu 0.10 M aniiudaleTedu 112540 g udnhuazawlu
drsazae Tnunaidey lo o lasnms oy 13 lunounsawdeuduidanuiounazniuais lay
9 v od a - ) @ v & vd o a v

THunamimansosuleToAuazaenuaimgaldnnuiaundsnsIvioungunnivesss
RasazateloloauluTnunadeule Tolad anumdudu o.10 M

3.2.3 mIazmalwmonlaasanlsa asiuty 2.50 M

& a ¢ y o ¥ a

Faladen Taasonlod 11 50.00 g azaslurindu 500 mL vz ldarsazata lmdeonle

J
AN 1A 2.50 M

3.2.4 mIazmansatani3n aNuNTY 2.0 M

Masazawnsadad T adudy 18.00 M USuas 100 mL wuzenelutindu 900
mL ¢ 1§asazarensadafasn 2.00 M

3.2.5 vwmle 1%

[ ¥ [ ¥
Fautlasiu 11200 g azarelingu 200 mL uniwd ldduniouniudouns

] o :’ = o2 ay a { = :’
wiman sevwiutle 18idlauaz na Bl ibungaungivos ez 1dtudl 1%
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33 IEMIdiUMINAaes

3.3.1 MSNIBNTITATAIBIIATGIY

1. m‘%’uummxawmmsgmsamuaa“lm‘iymé'u“lﬁﬁﬂﬂm%’uﬁu 10, 20, 30, 40 LLag 50
(%% viv)

2. %1013 19 Absolute ethanol 91011156 11 5.00, 10.00, 15.00, 20.00 LAz 25.00 mL e
Tuvaadailsuins vuim 50.00 mL usazly

o [ a °y @ = 1 4 Y ¥
3, imsdSuilSuasdasiinduld @S uag 50.00 mL wiresazauienanliian

Moo
)

fu oz ldesazaroninsgiuenmuealutinsianududu 10, 20, 30, 40 uaz 50 (% viv)

AWA9

&5 o s = v v P al
33.2 ﬂﬁﬁﬂ‘hllmﬂ‘lﬂlﬂmilﬂuﬂﬁlmgﬂﬂﬂlﬂ‘lﬂmﬂuQﬂ1§ﬁ$ﬂ1ﬂi°ﬁ!ﬂﬂﬂ1ﬂiﬂ°ﬁmﬂﬂ

Wmsnaasuiemdduvesmsfuas imunzay lavldasazaoniasgiuen

14
=]

wealuii 10,20, 30, 40 uaz 50 (% viv) sl
3.3.2.1 Ethanol : NaOH : KI,: 1,80, Tudas1dm 10: 1: 10 : 1 mL Taeldasazate
nasgu Tzdonlaason lod audiudu 0.63,0.10, 0.05 uaz 0.01 M dafl
Lillamsazmemasgueniuealuni1 10 % va) 11 10 mL Tdvaagauy
2. TnlamsazanwIs@oulensonlad | mL Tdvingtlvuyluds
3. TnlaarsazarsloTodnluTnunadon loTo'lad 10 mL Idvaagdyuyludu so

& ' f=}

MWNIERIMIURRs oIt unLe duneanduosmsazaiwszlidinassyuiiaznou

q
¥y

4. Mlaasazaensagaiasn 1 mL ldvaagilsuylumy senald 2 ud
5. vhwegUsunlude 4 Tldims Inmsaduaisazarlmdou Inledama aaw

o e

¥
o o oA «
Wt 0.63 M Tasldiwduiududinmes Tnmsaaudagayd Funaoinaisazatoeylauas
= = |
lnznaummans
o y A 3
6. fimInaassdiade 1-5 Tasnlasuanududuvesmsazarvninsgiueniuen
1$IU 20, 30, 40 1AL 50 (% v/v) AURIRL
7. MaI91nIM s msadremsazare laden InTodama anududu 0.63 M au
9
asunnanududuvesmisazawmasguenueaudl Minsnaassdiniude 1-6  lay

i o o o w
nlasuanudutuvesaisazats landonIn Tasamailu 0.01, 0.05 uaz 0.01 M A udIFL
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3.3.2.2 Ethanol : NaOH : H,SO, : KI, Tudasidam 10: 1: 1 : 10 mL lagldasazans
wasg i Tandoulaasenlad anududu 0.63, 0.10, 0.05 uaz 0.01 M &afl

1ffhﬂmmﬁazmﬂmmgmmmuaaﬁluﬁz 10 (% v/v) 11 10 mL Tavaagiyun

2. Jalwasazare Tndoulaasonlea | mL ldvaagilauyludy

3. tulaensazatwnsadadasn 1 mL lavaagiaunlmau

4. YlamsazasloToaululnunadoulelolan 10 mL ldviagdwuyludu so

3
[}

@ o oo @ [ = aa = = 3/
ﬂuﬂizﬂﬂﬁﬁﬂ'}ﬂgﬂﬁﬂ'}ﬂu‘}‘mﬂ ﬁqmﬂmﬂmmmaazawwuamﬁawum:ﬂau “Vl\‘i.l’J 2

uh
5. dwaglyuylude 4 Tuvns lansadumsazatsTs@onIn Todama A

Y ¥ s

3} : df a = 4 =
Wty 0.63 M Taolfrihudlailududawes Tnmsasudsgagd dunaanaisazarvezlauay
fnznoudviang
1 1

6. imanasestiude 1-5 TaodouanududuvesaisazalsuInigIuENIUOD
o e W
W 20, 30, 40 1AL 50 (% v/v) MUBIAL

7. waanR M lnmsadrearsazae lsdey InTodama awdudy 0.63 M v

¥

asunnaududuvesmsnzamnIuemueanda imsneanagiaiude 1-6  lav

= = ) =1 o
wWasuanududuvasasazas landey In Tadamadly 0.01, 0.05 uaz 0.01 M audAL

3.3.3 msinsihnasgiu

L. m’%’uumﬁazmvmmgmmmuﬂaimfw 10, 20, 30, 40 1A 50 (% v/v)

2. ﬂgﬂﬁmsazmummgmmmuﬂaﬁluﬁy1 10 (% v/v) 141 10 mL Tavagiausy
3. Tuloarsazawlmdvnlansonlod 1 mL Tdvangdauyluds

4. YalaensazamnleTofuluTnunadonlalelad 10 mL ldvaagdvuyludn se

= LU=

unszManfasodunue dunaandvesansazmesslimmdesguiinznau

L]

¥y ¥
5. nlaensazaensadafain 1 mL ldvingilaasylu@y ashall 2 wii

1 d
6. vhaagruylude s ldhms lnmsadumsazaelwdon InTodama Tasldi

o o

g a o J = = a =)
Llﬂﬁtﬂuauﬂiﬂlﬁﬂi vlﬂlﬂﬁﬂﬁ]uaﬁi]ﬂﬂﬂ ﬁﬂlﬂﬂﬁ]’]ﬂﬁ'ﬁﬁ$ﬂ1ﬂ‘ﬂ$1ﬁ HAZUAZNDHALN AT

9 L}

¥ 1
7. fiminaassdiauds 2-6 TavldouanududuussasazalouInIgIuenN U

1111 20, 30, 40 A 50 (% viv) MUAAU
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3.3.4 prsdnw i aanalumsmdgnsenvesans

vaanldanizande 3.3.2 vl JhmsAneeaam lumsiil§aservesans
Tasshmsfnuiisnanm 2, s uaz 10107 &ail

1. m’%‘u:umsa:mummgmmmuaa'lm% 10, 20, 30, 40 uaz 50 (% vAv)

2. Thﬂwmaazmummgmmmuaa“lmﬁ?w 10 (% v/v) 11 10 mL ldvagilouy

3. Talnensazae Twdon lansenlad 1 mL ldvaagtvuyludy

4. InlaesazaroloToduluTmumadouloTolad 10 mL Idvragdsuyludy so
aunssvamshilfasndunue Funanndvesssazmvaziidimiesjuilaznou

5. nlamsazaensadanlasn 1 mL 1dviagdsuluay n1s 2 und

6. hwaagianylude s Tdsms Inmsafuamsazme @ InTedama Ay

= of

: oA 4
Wi 0.05 M Taelsihudaiiududinmes Inmsnsuigagd dunaninmsazawazld uay

=1 A 1
Nagnoudivany
¥ v
7. ¥insnaasanmude 2-6 laodsuanududuvesdisazaivuiniguenIuea
Iy 20, 30, 40 1Az 50 (% vAv) MUA IR
a 3 9 = L] ] o oo = o
8. Hdmsneassmnde 2-7 Tasasugisnavesmslfaseen 2 i s

Az 10 WIN N

3.3.5 M3ANHIANMAEWOIMS INmIn
g 1 =5 A - Y]
3.3.5.1 AI061a 31912 30 AN3 VIAIAE Y
1. IW5UNATIDENFI 1917 30 ANG
¥
2. Tlamsazawuiasgiemusalunil 10 (% viv) ¥1 10 mL laviagdyum
3. MalamsazaneTwdonlansenlad 1 mL Tdvanglsnyluny

a. YulaesazaeloToduluTwummiouloTolad 10 mL ldvaagdruylud so

& 1 =1

nsgNaEsMUPATfurue dunainfvesasazaisazidvassyuiinznau

q
¥

5. ulamsazatonsadarlain 1 mL lavanguaunludy danald 2 uin
¥

6. hvmgdruylude s luhims InmsadumsazarwIndon InTodama Tl

a ar

& a a 4 ~ = p=}
uﬂaxﬂuauﬂmmm ul‘ﬂm'iﬂimﬁdi]‘ﬂtlﬁ ﬂ'dlﬂﬂi]1ﬂﬁ1‘iﬁ:ﬁﬁwi)$1ﬁ HASUAZADU TN DD

e o

7. ﬁ1ﬂ1i1’lﬂﬁﬂiﬂ1h“ﬁ'6 2-6 T19A 5 N34
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3.2.3.2 M0eag51917 30 AN3 MV

1. IS UUAIDOIYS NI 30 ANT TIUIU 3170

2. nlad2e819931911 30 An3 10 mL ldvangiauy

3. Tlaesazawlzdouleasonlad | m lavinguauyludy

2. YlaarsazarwloToauluTnumedonloToled 10 mL ldvaaglwuyludu 5o
wnssiinsiil§isedunua dunaninfuesaisazawaziidmdosjuiinznoy

5. Mulaesazaronsagailain 1 mL Taviagusuy ey fana13 2 il

6. waagtruylude s s Tnmsaduasazawladen InTedaiva Tngldhin
uffaiiududinmes Tnmsnwudagagd dunaoinasazaessla uaslinzneiidndes

7. famsnaansnude 26 5190 2 ade ﬂﬁwmfuzﬂ?iuuﬁmdquuflumm*ﬁ 2uaz3

AR

= a d VI A A (Y as
34 ﬂﬂH]ﬂ]ﬁ']lﬂi13“?111[%3“9!!9‘“1“9&114?”Elﬂ1\1!ﬂ59~‘lﬂ3~l!!ﬂﬁﬂﬂaE)ﬂﬂ'lﬂ’.)fiﬂ'l‘iilﬂlﬂﬁﬂ
- o [y = o = @ 1 Aa

1. AnEiaanzimuizand miunisingzy laswaisaniledtsaregnisalunis
= 4 3 Ve W = ¥ = a
AUNIEH blﬂ!Lﬂ AMAVUDINTIAUTT ﬂ]?ﬂlﬂlﬂﬂluﬂlﬂﬂﬂﬁﬁ%ﬁ"lﬂicﬁlﬂﬂﬂ‘lﬂiﬂcﬁmﬂﬂ Hazan

3 as = L3 = ¥
2. 1’]']ﬂ1'§ﬂ'i’.)i]ﬂ@ﬂﬂ')'lllgﬂgf@ﬁﬂ]@ﬁ?ﬁﬂ15'35?]5131’7 IﬂUW“’t]TJﬂHi]']ﬂ‘D"Nﬂ'JUJL‘ﬂH

¥ . . = .. roe
KIUA TN (Linearity) 110N EQ (Precision) uaxmmgnﬁaw?ammuwtn {Accuracy)

o d o T A A d
35 m‘;Jm51:Hmﬂ‘%mmm‘nmmﬂumamammaﬂmmanaaea
o A - Q =y g = 4 4
un%m'mwmuﬂm’fa 34 "l‘lh’]'lﬂﬁﬂﬂﬁ’l’N'J!.’ﬂ'i181’1?1'l‘l]iiﬂm!ﬂ‘Ynl-l’t)ﬁclu!ﬂ?@Qﬁll

s
Lanvaon
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=
unn 4

Nansnaasatazeliena

4 .:; - g (e 4 :
nnInaasunemanezimnzanlunisinsrizvlSuasenivealuiniesdu

'd @ ot o t J =Y Py
weanpand lasnsnuilasuasgnaainaniznuaedsza@niannisvilTuauoniuen

£1 A & [ y Qs ﬂy
URIBNANLIDANDIDN 1ﬂwﬁﬂ1§ﬂﬂﬁﬂﬂﬂﬁu

a 4y =
4.1 fn53!ﬂﬁ1$ﬂﬂ]ﬂlﬂﬂuﬂﬂ1iulﬂ!ﬂiﬂ
=] o s =) v v =) o
4.1.1 ﬂﬁﬂﬂmmﬂ‘umamimmmzmmwuﬂuumemsa:muhmuu"lnimmﬂﬂ

Winmsnaaeuiemdwumsiuas imnzay lasldarsazasunasgiueniuen

¥
w A

3 "
Tu1d1 10, 20, 30, 40 waz 50 (% viv) TaedAumaAasARAEITA]
1. Ethanel : NaOH : KI, : H,80, ludasieau 10:1:10: 1 mL
2. Ethanol : NaOH : H,SO, : KI, 1145@]‘51?7")14 10:1:1:10mL
TaolFarsazane Imdon lnTodFamannud udu 0.63, 0.10. 0.05 tag 0.01 M
3 a @ a Yoy Y o
nananinaass lagl¥aisazais landen InTedama Annududuaisqudniun
cl or ar [ 1 s =N
wasansaNuFuRyTssnInamanudyduveImsazawas PIenIuean Ul
a Y] [ =Y QJ Qr o/ o ] Qs
drsazaie ladenIn ToFaa s IamduilssAndandunns ®) vounazanudududs

¥
ueaslusiteae llil

a o a Y] A a =
A15197 4.1 uaaamsviawureansauas laoldarsazate Imasy Inledamananw

WUt 0.63 M

Ethanol : NaOH : KI, : H,SO,

ALt (% V/V) YSumsensazaiu Na,$,0, (mL)
10 1.80
20 1.30
30 0.70
40 0.60
50 0.50
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2
1.8 -
1.6 -
1.4 -
1.2 4

0.8
0.6 -
0.4 4
0.2 1

Volume (ml.)

y = -0.033x + 1.97
R? = 0.8868

10

T T T T

20 30 40 50
Ethanol {% v/v)

60

3 1 o a 1
U 4.1 manluaeent R inanuduiuisenieanududuvesasasmomaigi

lenueanulsuiasvesmsazaiw lamon InTogFamea wudu 0.63 M

INHAMINAADALTAIAT R'= 0.8868

M990 4.2 LanInIsmdruveImsauas IavldmsazaeTmdon Inlodamanany

Wudu 0.10 M

Ethanol : NaOH : K1, : H,SO,

AN (% V/V) YSumsasazaiu Na,S,0, (mL)
10 3,10
20 3.00
30 2.50
40 1.90
50 1.50

—
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w
[4)]
]

=-0.043x + 3.69
R? = 0.963

Volume ( ml.)
o = N
(3, ] —_ [8)] [A] [4)] w
L L 1 L Il i
*
L 4

o

T T T

10 20 30 40 50
Ethanol (% v/v)

o

60

{ 1 @ 'y o [
Ui 4.2 vnnsvlueeem R oinanuduiusssninnududuvesasazaoninsgiu
muoanulsuasvesasazate Is@ey InTodama anududu 0.10 M

INHANINADDALEAIAT R'= 0.9630

A15199 4.3 samansmdduveamsauas Iasldmsazainlv@sy nlodawaiiniy

WUty 0.05 M

Ethanol : NaOH : KI, : H,SO,

AU (% V/V) YSumsensazaw Na,8,0, (mL)
10 19.00
20 15.70
30 12.80
40 7.30
50 6.60
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Volume (ml.)

0 T T T T

y = -0.332x + 22.24
R? = 0.9653

0 10 20 30 40
Ethanol (% v/v)

50 60

4 ' o a '
g1 4.3 vinnvuaam R mnanuduiussenhesanududuvesasazaisuna sy

a = ~ Q v ¥
L@‘I‘]’]uﬂﬁﬂﬂﬂﬁlﬂﬁﬁﬂﬂﬂﬁﬁ'ﬁﬁzﬁ'lUT“ULﬂUiJulﬂiﬂWﬁlﬂﬂ ANUNYH 0.05 M

VINHANMINAADILAAIN R'= 0.9653

E; o s a kY = @ =
ATHN 44 (LOAINTHIAAUVDINTIANTT Iﬂﬁﬂ‘h’ﬁﬁazﬁ']ﬂimmﬂuul“ﬂiﬁ)c]fmﬂﬂ“ﬂﬂ'ﬂ3J

IUTY 0.01 M

Ethanol : NaOH : KI, : H,SO,

ANV (% V/V)

U3119591992278 Na,S,0, (mL)

10 146.10
20 114.00
30 107.70
40 74.30

50 48.60
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160 -
140 -
120
100 +

y = -2.347x + 168.55
R?=0.0722

80 -
60
40 -
20 -

Volume (ml.)

0 T T T T T ¥
0 10 20 30 40 50 60

Ethanol (% v/v)

517 4.4 snnsluaas R ninnnuduiussznieanududuvesmsazaanaigu
envsatulsesvesmsazatn oy In Todams anududu 0.01 M

INWANTISNAADALAAIAT R'= 09722

MI199N 4.5 uaaIMImImeuveImsdums lagldmsazarw InduynTasamanany

WU 0.63 M

Ethanol : NaOH : H,SO, : KI,

AN (% V/V) US1As 1582810 Na,S,0, (mL)
10 2.00
20 1.90
30 1.90
40 1.90
50 2.00
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Volume (ml.)

2.02
]

1.98
1.96 4

1.94 4
1.92

1.9 4

* *

1.88 .

20

T T T

30 40 50 60

Ethanol (% viv)

' t @ w o 1}
317 4.5 1R MuaasAl R minanuduiussgninanududuveiasazmoninigu

wnueadulSuasvesasazain Imaey nloFama anududu 0.63 M

INNANTINARDALEAIRT R'= 0.00

A15197 4.6 Laaansmmauvesmaavas Teeldasazais Tmdsy InTexamanaiw

Wty 0.10 M

Ethanol : NaOH : H,SO, : KI,

anududu % vv)

USuasasazais Na,S,0, (mL)

10 4.50
20 3.80
30 3.90
40 3.80
50 3.90
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P
;oo
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L 4

y =-0.012x + 4.34
R? = 0.4138

Volume (ml.)
r w
o W o
1 i 1 1

—
- ;N
! ! I

o
(&)
!

I’ T —— hg

o

T T T T il

20 30 40 50 60
Ethanol (%v/v)

714 4.6 s muanant R” vinanuduiusszniennududusesasazaonasgiu

musanvysuiasvosasazat Indey In Tedama anududy 0.10 M

VINHANTNARDILAAIA R'= 0.4138

M990 4.7 uaaansmidduaesmadums lasldaisazaeTxdouln ledamanau

Wyt 0.05 M

Ethanol : NaOH ; H,S0, : KI,

ALY (% V/V) UTWIMTA58200 Na,S,0, (mL)
10 26.20
20 15.20
30 15.00
40 11.60
50 8.80
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30
@ y = -0.384x + 26.38
25
—_ — R?= 0.8434
é 20 = \\*\%
g 15 + \b\\\\
= -
g 10 \‘\’
5
o . " o \ )
] 10 20 30 40 50 60
Ethanol (%wv:v)

H T w w o 1 .
511 4.7 1ianiwlianest R vinanuduiuissnianududuvesasazainnasgiu

emuoanulsinasyesaisazats Isdou Tn Todama anududu 0.05 M

INHANIINARDAULTAIAT R'= 0.8434

3197 4.8 LaaamsvidmuveImsdnms lesldmsazaie Imdennledamaiinnuy

Wty 0.01 M

Ethanol : NaOH : H,SO, : KI,

ANMTUTU (% V/V) USunsesazate Na,S,0, (mL)
10 185.20
20 181.50
30 171.70
40 172.30
50 169.90
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188 -
186 -
184
182 .
180
178
176 -
174
172 4 .
170 1
168
166 . . : .

Volume (ml.)

y = -0.398x + 188.06
R? = 0.8599

0] 10 20 30 40
Ethanol (% v/v)

50

60

3 t @ w d !
51 4.8 snnsmuaasdt R o nuduinsseninsanududuvesasozaoninigu

wyueatulSuiasyosaisazatolmdey InTodama anududu 0.01 M

MNHANIINATDILAAIAT R'= 0.8599

d' 1 2 Q9 as = k3 ) a d'
M919N 4.9 ueaan R voadaumsianais laeldarsazateludenInledamanany

¥ oY
YNV HANY

Ethanol : NaOH : KI, : H,SO,

ANududuYeIITaZaY Na,S,0, (M) R
0.63 0.8869
0.10 0.9630
0.05 0.9653
0.01 0.9722
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d. ' 2 o w = 3/ = Qs i
13197 4.10 Laasa R: vosdwumaauas IaoldeasagameTandey In Tosamananw

Waduaan
Ethanol : NaOH : H,S0O, : KI,
ANV NTUUDIAIALTAI0 Na,S,0, (M) R’
0.63 0.0000
0.10 0.4138
0.05 0.8434
0.01 0.8599

:: o t o a = o
i]']ﬂwaﬂ']5Vlﬂﬁa\‘lilﬂqaﬂ'ljg‘ﬂflﬁa@fﬂtlﬁu']1ﬁ1ﬂ‘U“|JﬂQﬂ']'iLﬂiJﬁ'lﬁﬂfJﬁlﬂullﬂﬂ'lﬂJ
=t ' A v 3 o ' ]
anzusnmszliua Tdum R fige uananududu 0.10, 0.05 uaz 0.01 M sTuazinud a1
241 Aq YA w 2 ¥ a -2 Y P g
R MﬂTﬂiﬂalﬂUQﬂuu']ﬂ ﬂﬁﬂﬂﬁﬂﬂ'ﬁﬂ!'\ﬂﬁﬂ]'ﬂlLﬁquﬁlJELUﬂTuﬂﬁNWWﬁ“l.l@Qﬁ'liﬁ%ﬂ1ﬂ‘ﬂ1‘51u

ms"l‘ﬂmsm aqaaaluasg

mMI1a¥ 4.11 uaaamsaSeumsudsuasvesmsazane la@sn In ToFama

ANuINTUYBIMN AT Na S, 0, 133195999e592070 Na,S,0, (mL)
(M)
0.10 Témsiosenailvifannuianaialunis Innse
0.05 s S linnovseasaudiuly
0.01 T¥rsuaiu U Isidona

¥
s sseuioui i lunsnaansil ldidenlaasazae Tmdou Inle

a 4 o a 4
damananuduty 0.05 M Hud Tnunsud
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4.1.2 maannyanalumanlgsenvesns
nnmsnaanluiide 4.1.1 Wdmsneaesmisiwmnmingaulumsilgnin
Y913 IAoMIMSANEINTIEIAT 2, 5 uag 10 UIN

1 Fd
NANMSNAAINTINRIe IHHansnaassdataas luas e lUl

M7 4.12 LaAIHANIINAADE Al 2 1n

151195 Na 8,0, (mL)
4 ] 1,
Std. EtOH (% V/V) ATIN AR
1 2 3
10 2280 | 23.20 | 22.50 | 22.83
20 18.60 | 18.70 | 17.90 | 18.40
30 13.50 | 13.40 | 13.60 | 13.50
40 8.50 890 | 8.70 8.70
50 6.80 6.60 | 6.70 6.70
25 -
5 < y = -0.419x + 26.61
. 20 \.\ Rz = O 9833
) :
E 10 \\
: H
> ~®
5
0 10 20 30 40 50 60

Ethanol (%v v}

H 1 as Y] 4 [
511 4.9 anATuERA R viannuduiutiznianududuvesasazaionasgiue
muoanudSumsvesaisazate lmden Inlodaia a2ndudu 0.05 MIIANANITNANDY

1aAAIA1 R'=0.9838
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1311915 Na,$,0, (mL)

v

Std. EtOH (% V/V) ase Aunay
1 2 3
10 2200 | 2200 | 2220 22.07
20 17.00 | 18.00 | 17.80 | 17.60
30 1200 | 1250 | 1230 | 12.27
40 6.60 6.50 6.80 6.43
50 450 | 450 | 4.70 4.57

25

20 ~

15

10 A

Volume (ml.)

y =-0.4617x + 26.439

R* = 0.9808

10

20

T

30
Ethanol (%v/v)

60

3 4.10 A5 MLERIAT R minanududussenianududuvesmsazasinasgiu

nusanulsuinsvesasazaie @y InTodama araududu 0.05 M

INWANITNADDIAAIAT R'= 0.9808
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1151183 Na,$,0, (mL)
Std. EtOH (% V/V) a%ed Aunde
] 2 3
10 21.80 | 2220 | 2170 | 21.90
20 1830 | 1890 | 17.90 | 18.37
30 1430 | 13.80 | 13.60 | 13.90
40 9.10 | 990 | 9.90 9.63
50 590 | 410 | 4.10 470
25 | y = -0.4314x + 26.642
R? = 0.9971
20
E 15
[+]
£
3 10 -
[e]
>
5 _
0 T T T T 1
0 10 20 30 50 60
Ethanol (% v/v)

Y v o w d 1
5UA 4.11 vinns i R ananuduiius seninnududuvesadisazatsuians giu

wmueasulsuiasvesmsazats Tmdey In ToFama anududu 0.05 M

VNHANITNAABILAAIAT R = 0.9971
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A15197 4.15 Lanan1 R Annia1en

187 (W) R’
2 0.9838
5 0.9808
10 0.9971

d Vo 1 ° o
pnanInaaesziiuim R uwd Wudsudegauasanasihunduiiunsd
LY \ @ z A d o o @ A ¥ i
sz ldnniana duiuieiiunsdszndanmlumsiinmansssaudenlfiium

21

4.2 MIAnAMMABveImsIntinas
dy o % T a a Y =)
luasnaasaiivgiims lnmsadot1ega1va 30 @n3 drwesazaelydeyInle

a :’ =1 a a ] o s o A °
sara lasldindailududinmos Tasutanisnaassaantlu 2 3% Ap35H 1 Hing lnmsa

]
sy A

EY ¥

416 n51 Taolddod1ega1un 30 @3 viadoaiu uazdth 2 19d0019951911 30 An3
EY ¥ '

$1u7u 3 va LR Ims lnmsediaeas 3 a5 e Imann luuduesuyeans Inmsa Tag

o Y ¥ oAy ¥ ° ' = - _ 1 A )

Wimanududun lduidamiannae (X) aulsauuuaigid (SD) uaziovazvoinms

=4' a ar o []
fieauuasgIUFURNTS (% RSD) voduAaza MUY a1uauns

% RSD = 2)(100
X

do X, Ao Anududuin 1@

¥ ¥
n A9 11UnT Ui
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° H & ]
mshninespunane wwldauns y = -0.464x + 3072 Faan301INn

] ¥ ¥ as 1 ¥ A ] 1 - =y
AU IUH NNV UIUVDIATAZALAIDYN (x) blﬂ Lll’éllmuﬂﬂuﬁﬂﬂﬁ Iﬂﬂﬂ"l y A9 151103

vosmsazae lodon InTodame asuanslunisg

MR 4.17 namaransnaaedii 140nms Inmsadiet1ags v 30 Ans Avvaaiuda

arsazasTadoyInTegama

Vo
o 1

Y Y doe ¥
SN AL AN L R RN L

AN

¥79f A5IN ERL SD | %RSD

Na,$,0, (mL) (%oviv)
1 17.00 29.57

1 5 17.30 28.52 29.22 0.49 1.68
3 17.00 29.57
1 17.00 29.57

2 2 17.20 29.14 29.43 0.20 0.68
3 17.00 29.57
1 16.90 29.78

3 5 17.20 29 14 29.50 0.27 0.92
3 17.00 29.57

Anndusau 29.38 0.32 1.09

nananInaaesi ldnuhiidesazanudsusuinaiguduing (% RSD) ¥04M13

= o 4 o =y a v a a4 a =
SinssHanufissvesnis ialsuas lasldmsdedisgivnn 30 8n3 avaatudeinaiia

= o ' a = ;cs 1
ﬂTimVlWl‘iﬂ UA1 % RSD = 1.09 uﬁmﬂlﬁ’mmwmmm'iwﬁﬁ’wmﬂuﬂummﬂﬁwmm %

- o ) e v A o 4
RSD fignunsasensylamanisnaassiiianuinredns 1aluseaunile
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= o o 1 A A ¢
4.3 ﬂ15ﬂﬂﬂ1ﬂ“3ﬂ1&!!9‘"'I‘l«!i’)ﬂﬂmuﬂl@)ﬂ]ﬂ!ﬂﬁﬂ@ﬂﬂ!mﬁﬂﬂﬂaﬂ

Qr L]

a 4 q o v ° o 4 2
dedauniesanueansgeana NuIdNAUA1 10 mL MRS EilTuwe
1 ¥
musaniiogluiietislavidiediaas 6 1 1Hurar 3
= o a ] [l A o 5 o [}
nnMsnaassiinsgHIlTnuemuoaludled i aiinisnaaoiaviua 3 Ju ua

Q@ Y [ 1 dy
aruldmamsnaassauanalumsisne 1l

H =S ' - w [ v 4 o A
A3197 4.18 uaasam IRl uaemusaludiadiuniesdueanaden (Jun 1)

U5uneniuen
drotn | adail USmmenueai ARGy £ SD finanazy d
INTIA IR Coviv) (% V) (% viv) [21-[1]
(1] [2]

1 27.79

2 30.85
q31917 3 30.85 28.62 + 2.07 28 -0.62
28 AN3 4 29.44

5 26.38

6 26.38

1 32.02

2 32.49
q31917 3 32.73 32.06 + 0.48 30 -2.06
30 An3 4 3155

5 31.55

6 32.02

1 42.85

2 36.73
4319717 3 38.38 39.67 £ 2.09 40 0.33
40 AN3 4 40.73

5 40.02

6 39.32
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e 1 dn N ° ' aa ) = = r = d1a
Mnwan1snaasni a1 TSI 1ata test iton/Fousuainnmsinsz niinny
v o 1 d‘w ) Y M )
uapARADAMAIEE1sEY 1Anse luvingas

T
=

Wo  d=nundndiednuninannueItoyauaa
S,=n

=9
u
!

1wl sl TIvreINan e toyauaazs

pnumlugesmuiunm S,

(- 2.3500)°

S = Sai-(3df/n 47369 —

n-1 2

¥
Ay S, =1.81
EAUA U GATATUIUNIAT ttest

_d-d, -0.7833-0

feo = S, /n 18143

¥
o

AU 1, =075

AN t AISAUANUIEDITU 95% 11nA1319 il 3 gaAIaE1e = 2.92
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! a LS = Y] ] 4 : ¢ o A
ﬂ15]§1ﬁ 4.19 Ltﬁﬂdwamﬂlﬂ'SWHVHﬂimm&ﬁmmﬂaﬂluﬂ’J@UNLﬂ?@dﬁmmﬂﬂﬂﬁfﬂa (3N 2)

AuURAY £ SD

dSuiaemuoa

Arg1 | AT USmaueniueai finanizy d
ARTEH 1A (%v/iv) (% v/v) (% v/v) [2]-[1]
(1] [2]
1 30.71
2 20.88
GERRAY 3 30.95 30.69 £ 0.47 28 -2.69
28803 | 4 31.19
5 30.95
6 30.48
| 34.76
2 34.05
q431917 3 34.76 34.52 + 0.29 30 -4.52
30 Ang 4 34.52
5 34.29
6 34.76
1 42.86
2 43.57
g31%717 3 42.86 43.06 * 0.28 40 -3.06
40 Ain3 4 42.86
5 43.09
6 43.09
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o t dr Fu o 1 o 4‘! =1 =1 [ a o
1AHan1INaasaia 1 1 M td ttest WoilTounguA1IINMTUATIEN
[ =] T Qs J d'w ] O | L]
TiianueagniuahaIeeeszy nie luningas
d-d,

tcaz—__
! Sd/-\/;l-

o d - Aunfudednveswadvueadeyaudaze)

S, = manuulsdsmveswadnvesdoyaudass

unua lugasiiaum S,

(-10.27)

37.0301-

5 - Sdl-(3d) /n )

n—1 2

aulu S, =6.01

UAUATTHGATATUIUNIAT t-test
d-d, —3.4233-0

o™ S, /n 60143

¥
AU £, =-1.00

At RsgAuAMUFoIY 95% 11NA1313 t1llell 3 §ARI9019 = 2.92
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] - = @ t 4 ¥ ¢ o A
A19197 4.20 LaAIRans 1 vmdSuatemusaludlsiiunsneduneanogen (U 3)

USusenuon
dhet | afail USinaontuead AUnGY £ SD finanszy d
AR (%vi) (% vIv) (% viv) {2)-1]
(1] (2]

1 27.63

2 27.84
7919717 3 27.41 27.59 £ 0.32 28 0.41
28 AN 4 27.19

5 27.41

6 27.41

1 29.57

2 28.92
ERLTRP! 3 29.57 29.28 £ 0.48 30 0.72
30 AN 4 28.49

5 29.57

6 29.57

1 40.13

2 39.48
431912 3 41.85 40.95 + 0.97 40 -0.95
40 AN 4 41.85

5 41.42

6 41.99

]
=

a 1 b4 o ' ao A =) = ' = o
ﬁ]1ﬂNﬁﬂ'l§“ﬂﬂﬁﬂx‘lu1ﬂ"l'ﬂllﬂ'lﬂﬂ1u’3mﬂ1’dﬂﬂ t-test L‘W’GHJSEJ‘]JL":’]U‘lJﬂW‘NﬂﬂTi’JLﬂﬂSﬁ

NianuuenadumnAlegeszy Buse lunnges

d—-d

tcal - :
S, /n

e d = numdvalediwveiwanavesdoyaunazy
S

k]

L= manunlsdsveswanavesdoyausagg
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wnumlugasdiaum S,

. S a7 (5T 15890 =~

n—1 2

Ed
Al S, =0.89

uNUA THEATAIUIUNIAT t-test
d-d, 006-0

g JAn 08943

v
v

W £, =0.12

A1 t HTzAUAITOUU 95% 91A1519 t1ilel 3 YAFID619 = 2.92

o P = = = « =
varansauInn 1dSouimouwanismsizimlSuiaenivealu
1

A A ¢ a P 1A ar A a Y
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matang Inmsa veeTud 1, 2 uaz 3 1987 £, 191AD -0.75, -1.00 1o 0.12 UAIAY Femi
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1 ] a Q@ ] = o a (=1 v (9 P A . [
8oy luraesfionsy uansiwams insizdnie 3 ud lilianuuansdiadumnszsynseay
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YN 5

agidwamInaass

nmMInaaeuiednszinTinaenealudeduniesdiuusanesoadao
matiams Inmsalasorfel §Asen1sidiale To Tanasu (lodoform) Tauldarsazaelmdsy
Tn Todamadiud Inunsud uazsinsneasuitonSoufoudsumenueaiing 1214
fumueaiiszyuuamniInveilotisfiiundng g

AouimMsTine R R0 axdesiimamanzfimusaudedeu Tavicuan
mMsfndvuvesmsiAuasuaza Nudutuveamsazate Aoy In lodama nazyiwim
TunmsinlgAseveems :INMINAaIEWUNAAUYDINTIANAITAZAY Ethanol : NaOH :
K1, : H,50, ludnsidau 10: 1: 10 :1 mL enud vy Taoldnarlumsvinljisovesmsu 2
Wi (JauSusunamdinnnisfuasazmensadaiisavoausn) nag1¥asazaie lsdoy
TnTodaima Aty 0.0s M ilud Inunsud Saan1nzAldilim & fige dafuSady
aamrimnzauiigadmivas e dasezhan i 181018 umshnsmines gy
mmmsa:awn1msg1u;aﬂ1uaaiﬂ01%’ﬂa1nLﬂn%ué\uwi 10, 20, 30, 40 1HAZ 50 (% viv) Kl
Thufnyinuissresnts lnmsa asunlSuaemueaiialudaedelumsnanes 1in

&

MsAnyIAMUNewesns nmsa Teoutanmsnaassssnidlu 2 35 fe 3341 1 K3 lnmse

¥ ¥
o s

416 n5e Taolddao01ag31911 30 An3 VIadeddu 11MsIATIEHELITONIA1 %RSD 14
[l [ 4
A 1.61% ez 3T 1 2 19ded1ags1v17 30 #n3 $1uau 3 vaa wiins lnmsedviaag 3

¥

o =) b4 e ] [ §
A%3 1INATANTIZHAINI0MT %RSD 1AIAY 1.09 % FwaasldmuinnmisAnyinnu
] ¥ ]
iHosvaens Inmsauaazas siuua T uupan) %RSD fige Wemusaduduldhmanisnanes
q’/’ - A A @ A 4 o o = 3/ =
wuilianuindedoluszduviia Fuiluiumelanazuaastannugndesvesisnis nmse
= o ar ¢ 9 o a v 3 ar [} ° s o [
Tunisinsizidletius ldinsAneidiedisienua 3 A1e613 nazgdhimsTiasz laold
=y ' b4 t:lyd ar Fy = ' a
anzildninnisnaaesneumiiiiiunat 3 Tu fremaiiams lnmsa dsinginksumue
an Y Y LL=L 3 = ar = - 9 LY
neait ldniansimszdiim lndifesdudsuaeniueaiszy Buuaaindraviaves
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MANUHIN A

MsanaasdSasasazaeludonnTedama vaaunaz Tu

A10619 A3 131103 Na,$,0, (mL)
$ufi 1 $uit 2 $uf 3
1 13.60 15.20 17.90
2 12.30 15.40 17.80
379N 3 12.30 15.10 18.00
28 4 12.90 15.00 18.10
Ans 5 14.20 15.10 18.00
6 14.20 15.30 17.70
1 11.80 13.50 17.00
2 11.60 13.80 17.30
LERLIRD) 3 11.50 13.50 17.00
30 4 12.00 13.60 17.50
Chp 5 12.00 13.70 17.00
6 11.80 13.50 17.00
1 7.20 10.10 12.10
2 9.80 9.80 12.40
CERTRR 3 9.10 10.10 11.30
40 4 8.10 10.10 11.30
ans 5 8.40 10.00 11,50
6 8.70 10.00 11.70
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1A
ANRAY (Yov/v)

A78019 YFuanemueainanizy (%vv) d d,
(1] [2] (f2]-[11)
q51912
28 AN3 28.62 28 -0.62 | 0.3844
74319717
30 ANS 32.06 30 2,06 | 42436
4319772
40 AN3 39.67 40 033 | 0.1089
MDY -2.3500 | 4.7369
AunaY -0.7833 | 1.5789
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2
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Aty S, =1.81

UNUATIUGATATUINHIAT ttest
. d-d, _-07833-0
“ S, /n 18143

b 4
AU 1, =-0.75

A1t NTzAUNMUTRIL 95% 91nA1519 tillell 3 YAl = 2.92

AU 2 wag 3 Mimsdagudedusuiun 1 Tasldsedunnudeiiun 95%
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