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311 ; Charnpagne (1994)

2.1.1 alfenfumda (Hul) w8 unay (Husk) HdmAsanuiy Uszneudau
g Tae unziadiwag Tamdudud sualseniu a1y

2.1.2. {Bouma (Pericarp) stensatmisiiiiuirag Tae une wliwagTaw el

(Fiber) 99
2.1.3. #uxﬂa"ﬂnﬁ'uwa (Seed cost ro Testa) Urznaudanam 2 $ Fusmrmaans

Tudanudiszneudas luiugs

2.1.4. i'hé'agisu (Alewrone layer) 1iurafifiniimunSosdedutlssnm 1-7
Fu urasiderlszneudan Tusdu uaslnfuge

2.1.5. isulnanila iy (Endosperm) ifuswuiifuleegys Uszanmdauay 90 oy
Tugdvessiautls (Starch Granue) saduminiugninnaromiion Polygonal) sasuiluans

Uszneuutls (Starch Compound) lusiauiitefi 11/5@u (Protein Body) unsnegyzniasiants
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2.1.6. 1euvile (Embryo) ofdumavesmdn humasmserms Tilsdu
y
Tuiu uazdaiiuga Yezneudis Fumadin q fle azAuAeal (Swtellum) BWuAIAW
(Epiblast) ¥8R88Y (Plunmle) 180U (Radicle)

2.2 pefitlszneumaniifidhdgvesdin _
fufesilszneumandfdnunimelarnmsegun Rud miTulanm
Feazauegjluglvesdaamivludiuveudulamilefy sesaunidun Tusdu uazlniu
(39I%Y, 2535)

221 milylanim esdsnevauignavaeytugivesamisuay i
a1 imvfawaglaa wilwaglan unzuwulauwy Seegluglidels Tunisdaddnezny
safftlszneumaiintudhindes $13en3 STy (Rice Bran) Uazd1aziBen (Rice Polish)
amiy Aeglundadnlasialivelsznoudas eylulan dazum 1235% unserlula-
iindu 65-88% eefdszneviiivimanuuinluguassdnns Uszata: 20.7% sesens wy
Tudauvesi1 i 6.4-6.5 % dawarag Tae ity Tas eiirag Tae unsunuTaury Seoy
Tugtlveadely

222 Tlsiu fumsemsmilusususesamn  wuluduiduenyile
Uszaa 19-27% yosiminvesienusle Tﬂsﬁuﬁazmvagj‘lumﬁﬂi‘ha Usznaudionse

eiTufiuiudos1anio (Essential Amino Acid) efwmusiia TavileediTufau (Leucine)
qefiqa sesanun 118U (Valine) uaz Tadu (Lysine) mudiy

223 1ty dlussvsznevinuinnluduusle wie fwaz Smouuay
$azPvn Taolwiudaulvg) wilszneudas nsaluiu(Fatty acid) nsalemdn ( Oleic acid)
uaznIna Iuadn (Linoleic acid)

2.2.4 Jariu ussddsznevludaufidiusinoy SavdvaunsienniTedld
vinmsdad duumdsiichdyvesindu 81 92 uazluerdu Fududiudiaresismely
nsnauguame Tuaduden uaeeSuadie Jeunruduiidnnsevesiumudndan
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130N d1indes f1aens (@ndam)
Tals@u 6.70 6.70
lniu 2.80 1.00
miTulansa 81.30 79.30
lverms 3.80 2.20
Iniud 0.80 0.10
- Jeddu 1 0.59 0.08
Foiiu 42 0.07 0.02
Tue19u 5.30 1.50
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2.3. madeuduveadiindes
4 4 o »
mudemitvvesdundes wesvinludandestiifualuiuge  Fuilu
4 A ° = Q. ' A W <y W Q
mungniiemi itandudy ez hiduivensviesduiTon Taoluiuluthndes ¥

nansumadeveratylniy (Lypolytic Hydrolysis) uaztlAsnin1sifiusendiay (Oxidation)
'Y d
Az 2,

Lipase
RICE BRAN OIL > FREE FATTY ACID
Autoxidation Lipoxypenase
or Photo-Oxidation Autoxidation or Photo-Oxidation

HYDROPEROXIDES

4

SECONDARY OXIDATION PRODUCTS
Diperoxides, Aldehydes, Semi-aldehydes, alcohol, Ketones, acids, Epoxides,

Cycilc, Fatty acid monomers, Dimers, Polymers, etc.
< a a a a
19 2. uamemadn lalwladnlaleslade (Lypolytic Hydrolysis) upemiamdiudiu
(Oxidation) lud1andes

fiul : Champagne , (1994)

Tusdadfdelidnsemenifen wilowlanllanle (ipase) uazlniy Tay
agj‘lus&"’mmsﬂﬁaﬂﬁuua (testa layer) 8ag 15U (aleurone layer) tazlusyndna (grem) a1y
@Ry dagift 1. dledagnnazmenlfensenuse gm'fﬂﬁéwiw q mulugidadinegn
v vhid lwduumsnssnelldudaduen el lanle gipase) nlfisnnisdevaasly
Tuvedlnsndve lsdinadlunsa luiudasy (free fatty acid) venvindieu el lale (ipase)
feermnanida Wnnydunidwinftannsasdaew laflanle (ipase) sonan Iﬂuﬂuxﬁaueﬁ

o L4 L A W 1 oy
uinainthvssndaudaudh liduda laduludhindes dissnnnsdaddhn Tauseldina
Ujnsnmsdevamoluinludhandes



uenviniew Tl lauler (ipase) udrdsiion'ani latondRiver (ipoxygenase) ¥
amsdevaaunie lRiuume  wissslgnsuimadueendisy (oxidation) YfATimudy
pONFIIU (oxidation) (umrunguilsiviifiAandudu Teufeaduld 2 me Ao doulwd
(Enzymatic Oxidation) 1a¢ ifheu lasfanfiuades (Non Enzymatic Oxidation)

23.1 Sieuwlmlidnnfivadesuvuiumsfusendnuludnndes Asewlad
laten@Siue (ipoxygenase) Fufiueulaniinuludaumyndha (germ) Tuowlanfifoisa
UfATonmndusendnulunsa lniuria idududusailed  (adehyde) ndelsnsend
(hydroxy) o‘ﬁaﬁuansznmiaﬂéuﬁﬁﬂﬂnﬁﬂﬁﬁ?mmsxﬁuaeﬂcﬁmuiﬂusau‘lﬂnﬁﬁ'ﬂzﬁuﬁum:
a%’wimawaaam‘u’aﬁuﬂﬁﬁ?a1 TaulgnTuimsdesaay vl

2.3.2 aifhew ledidmfades lusaumaduesndinuludiaindes  ideavin
TusssumaTuanavesnsa luduludniisguminejde Ik fusendnursiadfiody
sengivy Tau/founsa luduiiunsa lutudess (free fatty acid) nisteamed ( ester )Inudl
was  wasunnmawsisdge  wiemmdewiludisulfisvuiamaderaauduiues
(autooxidation) ¥ iumaiiudusalfizm (photo oxidation)

dlafamssesaaisluiudunsalodudass  Tavenledlanle (Lipase) uae
e 1@ fuuasniedudaiueendiue I8 uaisdsznevdszianlalanie foan lud
(hydroperoxides) '111mfmzxﬁﬂawa§asz (free radical) uaziinURnsommugl Ty fagil 2

a da a
uaz 3 vugahodnndesznamamiunu

0
i

H-C-0-C-R, HC-OH  R,-COOH (RH)

| 0]

H
H-C-0-C-R, + H0 —> HC -OH + R,-COOH (RH)

l 0 |
I
H-C-0-C-R, H,C-0H R, - COOH (RH)
triglyceride glycerol free fatty acid

Lipase !
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mainalalandeioenlyd 3 Tuneu

1. Initiation RH —> R+H

(Free Radical)

RH+0, ——>  RCO +H

(Peroxide Free Radical)

2. Propagation = RCO+RH ———> ROOH+R

(Hydroperoxide)

3. Termination lﬁﬂ'ﬂﬁﬁ?m Polymerization

R+R = ———> R,

A ' o =3 G‘l s
110 3 uaesnalnmsdesaain]lniy wazmatndgnsnesndnduvsnse luniu

= an
NUT ;. UBY1 (2529)

2:4 JEsnwnnunsdlvesdindes

“@Tmsvansdudimsteaatuiaves luiu 3 33 e

2.4.1. s Mnufenlunmsannisvhaiuveueu last lanleipase) ludn
ndna

2.4.2. M3 W azarodundsidludaada lufuilidudsdui §surves
0%l lawle (lipase) sanvndrindes

2.43. masudauleusanesed (sthanol vapour) MeaantsiaTuvesusy lad
Yaiter (lipase) Tudhandes uasdudsimsvhauvesgdunitiusnuiveundadndes

241 msldmrudeu

2411 msldmmuieulasiimviuds Tnvifledougangil so-

115 aqmwm«?mammfuaﬂqmmﬁm (Alexander et al, 1954) M3 l¥nnufoundaildinn
seusnfiuinufmthesdndes Aofudetinsysdurzvenlfimmnudridodiesnd
anmdewiiheulanilonke Gipase) Afoglundaduanmsssunduas lifgisoueu
Taenledudidnuawsyu ufldlifianisnadlud (gelatinize) Iniugnyhats  frandeada

A A y 4 ¥ a
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Tnssadhsveandaven Wi 8 Tnuduewlond lawe  (ipase) Afeglumdrmdoanin
ﬁ::mnﬁuaz‘hiﬁ'ﬂﬁﬁ?nﬁw1ﬁuﬁaza1u‘lﬁ‘lmfumzm’mqqngsﬁu'lﬂiﬂumsazmuﬁsﬁﬂ-ﬁ’u
luszniamsuy uazﬁfumaunnuw’fu

2.4.2. mildmaarmeBuniidiudaada luiufifavesuda

2421 nulillTandeuBioed vinmisAnuves Kester (1951) Tay
¥ Tasdndirefarafigungivesada lulusenvindiindesld 40% ndsniduinin's
Hunat 80 u wuhilSusesnsa lufudassiuiu 3.7% Tuveeddnndeihildiu
nsadnezdiSinanse lnfudassiuihuii 22.3%

24.22  m3lfvnan 1I0N13AN1Y8I Champagne and Hron (1992)
TauWmanzausniruduinndesioumgs 68 ssrmmadea Wwam 1 $aTus wudl
aunsaaia lufueenyindindedd s7% Tusdiu miTulana Wels uazuimg dufleylu
sendanisana Inedugedulil 20 % daudalifamsnadlud Gelatinize)

2423  MIMIeNTIUDA Champagene et al (1991) IAfnmuLToy
Weurans isnmusmensveavinisada luiuludinndes Tavardawenseangamyd
#oa (szanes 24 ssrnwsaidva) afalensueafigungll 70 ssmEuaadaEnui
qungi 68 -psmumadue  uazdhandesd I dkiunsatafiuinufigamgl 36 eeen
wandiver Hunat 6 Kou wudwnlfnunse lwiusassfiasadnenriueaiigungives
uazafadausnirufigungd 68 ssruvaBus fifmansalniuiudu 1% fnndesdt
afadaoiensueal 70 ewniraiFue SuTuminseluiudaszai daudhandesiiliviu
maatadimyTnenieluiudasaiuiy  48% Yswnainediuludnndesignadadas
iensueafigumgitesitfina neundeed 91 % fundesiignatadivensiuead
gungd 70 swmwaluy ffwanefundeed 37% dnndesiatedas i
umgil 68 asrmaiien fiTuatIneriiumasey 20 % lisdu milulansa ety uas
wirminsgudufvadnienie finsgydune  uazinnuvesunfiSvandiasann

4 o
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2.4.3. MasuAan leueanasen

Champagne and Hron (1992) l@dnuuazn1s ¥ leusansand 95%

- a

. N = ¥ b, -4 i
Tudndsaiieunnl 78edrraidoe Wuaat 3.5 uaz 10 wislSoumsududiandas iy

) -~

€

2 1 - 3" 4 A
arueunnz dadedd liffdiuns e leusanesed  fiusnuifigamgd 36 e

= = . . 1 v v A“ll.ql e Y 4 pa
LFUR LWeET 6 WBH HUTINAATINdah 1 MHILNITING Y leueanadaadiUiuin
nse lniudasziimiuen 3% 1y 24 % ﬁqumﬁﬂ1’fnﬂﬁ'ja~?1mumssmi’au’iauaanaaaﬁsﬁu
187 3 uar 5 Ui HUsumine luiudasy mmnmn 3% il 3.9% uay 3.6% ATUEIRY uaL
. ! .
frumitedaoloveanagedduaar 10 wif Jiumnsalviusas: g
Aivuudae s ﬁmzmmav ANEEANT 3 Jzozanl  wudl ludinnusenstaiuadiaily
o Sa v :‘1 a Y =3 o A =g 14 = A4 = =t W
A and s 4 dSusinewiuuasdeiue ludnmsgaude #istnisayduten
< < N _i f - . S e o P Y . N
winlumdadndasirmumsrudiuleusanased Tisiiu miTulamsn ety uazusng i
¥
msqaysm;mv'amao"h.unmc,iummauiu::w 1UMITunae lausanesad usNIING 12
sLds‘lﬂUei'di.iUv ni de Nll’lﬁ.l Lsul.lﬁ (Lipase) rij ;Hs‘fﬂ i fi'n sUsT TNTIOAINTH 1ri Yl'ilri AJJLTTMIJ

‘J’T?J?Tﬁ"ﬂ **‘uuﬁ ?j L\?] ;mmmmsvwma lauaaﬂaﬁaauauwalum;mawwaﬁ]awn ‘ﬁ

13i1’1°»&ﬂ’2 14 é’auﬁm ‘Uf‘)ﬂmﬁﬂ fIndeq

A % EREE FATTY ARIDS

MONTES

—*— Contrcl & Hegt-Treat == 3 min Yapor
X 5 min Yapo:] — 10 miz Yapor
:;ﬂﬂ 4 nrwinrudfeusisans iniudass Tufihondes

‘nm:Champagne(1993)
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d o
2.5 manusnudiandes
- . d
Tnsmsnnou isasnsufvunlasvemammifauazanota
- P d a 3 o
symafuinmnid Iduulavdyemnnsdeudefiiaiun1umas Delucea and Ory (1987)
1 ' a 4 3 P d o 4 daa a

na13 1441 quugiluazaudulusdadindes e n uasaiuduiufiiludeiiionsna
' 4 d o A o A ' ) a
sedandesdunuinuluanizzhidas q fu Tavlinadsnisyedu gawniw Sndusa uaznis

nlSumn e lniusns:

manlfsulasvesmdadndesifinadeeigmafiuiny (Delucca and Ory , 1987)

2.5.1. maAouutlasmanduazFuni Tavdhou ledifudaudsfisolu
mitadha

2.5.2. mnﬂﬁuuuﬂmxﬁawmqa“w?ﬁ uazuuag (sag)

251, manlfnulammundiuazfaniTaofion g al§izn
Tumdadhn 5
Hunter et al (1951) I@vhmsfinyuazgnsnldounlasve s suimnan iy
sarszludndesfiinanidudng o % nudinsa luiwfanineu lasilanle (ipase)
gevamulwiutudannifannematufigemgdquasmndugs  snfugqungiuay

4 di o ' d o A 1 a ¥ a
ﬂ'J'ﬂJ‘]fu‘VlW'Nﬂujuﬁzﬂ'n\?ﬂ'lilﬂll'iﬂ'i'“ 31Naﬁaﬂﬂ’.i'Iﬂ'lﬁLﬂﬂﬂ5ﬂ1mﬂuﬂﬂ531ﬂ%’l')ﬂgﬂ\1

Champagne et al (1994) wudeendny uma uaenamdeudludausal§ison hydrolysis uaz

autooxidation

252, manlfouulasdlesvinydunstuazing (1)
uniddudusal§nnmstevaatyluiuluadadn -

‘Iﬂmau'loxﬁ'lmﬂagna%'nﬁuiﬂm%aﬂ unzuuafiFouteridn - FeRnegfinavessdad
drannifusninaveudest iwu Aspergillus sp. , Penicillium sp. , Rhizopus sp. 4as Mucor
sp. (Christiansen and Kaufman , 1969)

vndnuaezmsnloulasiidwarengnisiiuinmdnndes Saweagl
Hasuiichey dafl Ae

26 iiufifivadenisifusnudandes fle (30137 uasnai , 2540)
261 dndatudt @ndes) duilviedusnifnaeianndesty

d g ] L4 L W
mafiunu 1dun guuniwingdy sediszney uazdnusmmzdmurssung



262 anzsssuyd Wuneendiow uss aamdu unzguingd ¥ii
wagienslouulasfichdgsenignmaitusnidhandestivedann

263 wiamyuzussy myuzusspduivieidnadesigmadiusnm
funfeudiuetemn  ileavinmeusussy mdimdewnseduiulfomamn
fifelSuisiesndiou uae uaznwduIndunadey ﬁ'ﬂfumﬂ%'mw:ussﬁ'himmz
mu vheymsfuinnduas niedeudvgunmisuszeznafiimun

' iR unzamie (2540) WWAnmemafuinndandesldn
nawdn 2 wiia fie TndTnafdu @P) uas Indlenddu ¢E) Tnutudnuiigamgd 20 ewn
AU 27 BIRUTAITUN UAT 38 BIFITAIFUR STUSIAIUTH 6 MO NUTIVTINABINING
wusnnaeluganatadn TndTnswau PP) veide TBA (thiobarituric acid) Hauntidm
né’mﬁaﬁu%’nm‘lqumaﬁn InSien3au (PE) uavganaadnIndInsnau (PP) fleeriu
maduriuvesher ifAnigumaradnIndienidu  (eE) Tevihiiiinndesdsdinduvesdn
ndesegannndt Tnohifinduniouenidhunlzly

26.4.  dnvmsmslfuazmatusnurdasust Huilioqatiiiivade
ognauiny runtsiEnuznssybimnzey malaniingaliain malfgamgiili

@ w ﬂ Y o 9 d o Y
Lﬂu’lzﬁuiuﬂ’lﬁlﬂﬂiﬂﬂ’] LUUAU ﬂNﬁVﬂi"ﬁﬂ’]qrﬂﬁlﬂnﬁﬂH]ﬁu
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unn 3

IagAu insel uazdFnianeans
3.1 3agAu
3.1 fandes 2 meug fe
3.1.11 dnndesiufnsuuzafiuinu 1 Kou Asunanaass
3.1.1.2 fndesiufinaudsdadudninmameass
3.1.2 fINQIEAn Polypropylene ( PP ) 41410 6x 9 i AUANIA VOGS
waTeAn Aam1a1ed 3.1.1
3.2 gilnssl
321  gnIunueungil 38 Y
322  Heudumunugemgd 20
323  mineuadha Se phillip
324 mieafiens {u PT-210 U55W Scievitific Promotion Co. LTD Useme
1w s
325 geunaiuieu (Hotar oven) §% 040 UM Memmert Uszine
LR
3.2.6 wnivtnaudeu ( Hot piast )
327 njeslaminsaTuid ( Aototitration )
3.2.8 Inmuqnmm%"u ( Desiceator )
329 fnned (bBeaker) YUIA 250 UARFNT UAZIWIA 600 Uadans
3.2.10 NILATHNIBY (eF 4
3.2.11 ASIVUYNETS ( Seperating funnel ) YUIA 500 UaAART
3.2.12 A93Y (Fumel )
3.2.13 1ilitla ( Pipetts ) 11010 5 Nadans uazvwa 1 Uaddng
3.2.14 NIZINUIRNT ( Watch glass )
3.2.15 N5zuennI91Iniag ( Cylinder ) ¥uIA 50 Uaddns
3216 HusguiHiun ( Aluminum can )
3.217 1013199 ( Volumetric flask ) Yu1@ 1000 dadans
3.2.18  wAgUyy (Flask ) 181A 250 Uaddns
32,19 nefifded luinslined ( Vemior micrometer)

3.2.20 AuAL (Tong)

12



3221 avuzaniuseens ( Weighting boat )
3.3 manil
33.1msazawldsdmBuulansen lud 0.1 wefuea wivulaueensluls-
FaFoulensenled ( KOH ) 0611 nfy shwtasamingy  udal3uSumms 1000
daaans
3.3.2 1enfausansged 95 ilefirud
33.3 Hueanmau 0.1 nlefud WuduRnmeimiou lnvazaiv¥-uedwm
fu 0.1 ndu Twenmiuea 95 wledrud 100 adaas
3.3.4 1UUAY ( Benzene ) U38N Memmert Uszinenvesaiu
3.4 IIMIvnaeg
3.4.1 TNUHUATINAROIUYY Factorial desige Iaudilafufidosnauny 2
flvdy Ao
3.4.L1szvznar lwmssudiandesdan leseanssediissezna o,
5,10 uag 15 Wi
3.4.1.2 gumgiilumaitusnandiandes 20 uas 38°y
3.42  sTUzaniInIImaaed
' Wszvznarlumannans 180 Ju (6 Wew) IavdAnvinsnlfvwnlas
unzgmsveusuvesduiTnnludhindes 2 muuifizudanleusanssedszoznat 0,510 uag
15wl Tewfuinufigaingdl 20 uax 38 seruwaidoe iiuszuzna 180 Fu (6 Weou)
Wesnndnndesdeymaiunudulsse 34 Wou Sudanismiiudiy  Tauduhng
maeaﬁ’auﬁﬂmmﬁeuﬁqmnmuﬁw’fuﬁmmmﬁau
343 mslanednsufvuaiiinadenumnidvesdinndeauianis
Tnneieemily 2 Uszan A
3.4.3.1ms3narenieaund
3.4.3.1.1.m3imnenfinsnse lniu Free Fatty Acid) Taw
7% AOAC,1995
3.43.1.2m33n SN uFuMoistre  Content) T
7% AOAC,1995
3.43.13msinsevdnveequmndmiy - mauilanuae
N19¥39W (Bating and Cooking Qualities) Tn#3% Batcher et al., (1956)
343 amatlszdiuramsdszamduia Taomsaundy dediehd

a - - '
AT VAR E R Y
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344 mudlumslinngd  malAvualasiifinadegueidvesdn-
ndsq
3.4.4.19n519HaNNG 15 Tu Tavhwetisffusnunanin et
Yinunsaluludas: uastumnnuiu
3.4.42 Janzdnannn 30 Ju Tanihwedieiniusnunined
dnuaeguamdmiumsui Inauaznsyedy uazlszaiuwanial ssameud
345 funenlumimaaes
Tau1¥leusanesedvinaisazato 60 iensruea 50 % sudandesi
ezt 5 wift , 10 wift uae 15 wift msfudnmndndestluszeenm ¢ deu Tud

ATUAUGRHYL 20 °% LD 38"
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YA UNIINAABY

f1ndes

V2

] y
nnuazeauasuunastwiiou

3
¥ MU 600 NTU
J

o ] d d o'r [
hld luazunse e 11* 22 47 ndfuldnuauedy

\

- v o
sulousansged ludsu leusanesed gaingd 80 ssrurailoa anuau 2-3 15 Aszuzna
199 AU

£ 4 £
i laameum 7*10 33 dmin 250 nSue 1 aa

¥

L) - A o
g Tusranfounguvgil 80 asmwaiFua szuznal 1 i

A ] 4 sd a a
afe lanuyuuas lousanesednuinaiiveatiandes

)
A hduiigamgiives
\

b d Y
U339QInaTaan InG TwsWau (PP) 911 6*9 2 1ntin 130 Ny de 199

\

- 3 23
nuinin ludniunuaaivgd 20 uay 38 seeniwaitue

15



3.46 I uanzAmand
3.4.6.1 MaAnTeHYTinansa lniudase (Free Fatty Acid) Tny
7% AOAC,1995

aet1ediindoes

\

uadiate ¥asidua

] y
¥ HUNAIB YIS 20 NTU

wuaslunsisuunens (Separating Fumnel) Heraifis 5u%Y (Benzene) 50 Aadans

¥

WiimsafialunIuusnes (Separating Fumnel) iHua 5-6 1w

\

Tl (Pipette) mafingeald 20 fadwns asluangilouy (Flask)

~L

AUENTIUBANDT0A 95 % 20 Uaaans

4

NuANUOaH 1Y ( Phenolphthalein)

\

A o QWY d
laman 0.1 N KOH AaunTes lamansa Tinid laslfounindmdeaiiuGayes

\

11 Blank 111451 (Benzene) 20 Sia8anT + 1enTauoansssd 95 % 20 Uaaans

fl1NILNINT FFA



b
gAINIAANININUAIUBIR 18819 (Dry basic)

4
e A
B

(100-A)(B) N5u
100
4’ -] & 0
arurunivlugaadiadliona

»
° u ™ oA
Hinsindaisien 1y

° 4 4 v a
grimsmuisuleiimudilsumnse lniudase

4
e Vv

282
2.5

I

(V-BY(N)(282)(25)

db
<y - a L4 A
TaaansvesaisavarslisamFonleasenlud (Kol ) 1l la

WINAUAIB UG
o a L4 A
fanansvesmaazatylisdmaony lensenlys (kon) #1fla

MINAL Blank
Aty (N ) woeTusaadorlansenlyd (KOH)

Factor for express as oleic acid’
Tuave 91wty ( Benzene )

¥
o9 RI0819

97003
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3.4.6.2 MRz HUTUIRA1IUFU(Moisture Content)
Tru3% AOAC, 1995

[ 4
yohmindroeglifion ( Aluminium can) wiBurh

v

Tadetiadha 2-5 nu @ash)
Faaimein ¢ 10™ ndan)

a1 ludougaingdl 130 esrusariua2 . Tnudlashdiuegilitioy (Aluminum can)

¢

a o q { ..
Tarhdavegiiiivy (Alminium can)vi11710u U Tagan 21319y (Dis icotor)
$ 2 o
sasiinain

| 1 ] a’ S C! 1 o s I :
DUADIUNITHINUNAIN T‘lgﬂ UANA19NU 0.003 - 0.005 NTUNTUU

\

£ Py P 4
Auaule Siudn 1Ny

o ¢ ¢ |a 4
gasmarisuilesivudl Tuanuu

2

= shnslnsudy - dMiningatiundey *100

» ]
nTinsudy
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3.4.6.3 msTnsedanuaegaunwdiniunsyilan

UAYN13Y9AN (Eating Cooking Quality) 1ne 33 Batcher et al., (1956)

’ 1 4
audauegiifivy (Aluminium can) 4839911490

V

¥3728619912 +- 0.10 3y T lumzunssaia (wire basket ) udariana1ugs
L
Ausi1 160 nTu 14 Wesaud lddndenia

¥

Ayt 1w

an 1dasuu 20 19 Jadaonszaninim

¥

o B} . 4 o : 1 a’ " ] Y]
11 ATUN 39870 ( wire basket ) JulWarzmaih 2 wid (Wi ) udahdadiedisndannugs

: A a a aa [ =y - d o : L%
ey ludinned Tl 10 55addas Taludaveqiifivy (Alminum can) PFainvinugs

\

auludougamgil 110 ssrniyaFue WU 18 1.

¥

° d .
11190l Desiceator 1973,

ssihinsindavdavegiiiiioy (Aluminum can)

¢

Ismuga Y
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YAINIIAINID

1. Valum Expansion

= augevesdingnlunzunisain
anugIveadnAuluazunssadn

2. Water uptake ratio

= 1fmﬁnmaq%]agnﬂﬁ'w1nmﬁmi’1 2 Wi
dmsindededingy
3. 1le31wudA Soluble Solid

= [(x)*(160)]* 100
10 8
i x = 1fmﬁ'nﬁweqﬁzﬁuu (Aluminum can) #H991 - NBUBY
160 =  Uhneninld
10 = YSwesfhesnmey
100 =  lefiwud
8 = simsindidae

2.4.6.3 mitlszaiumasilssamduda 19 gmamen

dszana 20 augaz nisaunay Taslmduszaunzuuy 1-7 33n1Imaae U U Hedonic Scale

P e a =Y o,
maen 2 puenidveswamanyida InaInswau (2P)

uanlia PP
1. Maximum temperature (°C ) 130 - 140
Minimum temperature (°C ) 0
2 anunui(H) 25-30
3. WVIR 8

.0.025 mnr / m’d /24 hr 90% RH at
40 °¢
4. GRT(O,) 2,500

cc. 0.025 mm /em® d.bar

P aw a4 o a
N : Nﬁﬂﬁ?&ﬂﬂsﬁﬂﬂﬂﬁﬁﬂ TR IDILNA 1NA



15145.

d : L4 b 1
AN 3. ANUTUNUINE (Relative humidity) luudazifeunaenszuznaIN1Imaans

iAoy AN (%)

dguiew 65
_nInNgIAy 69
AN 70
oy 76
ganu 75
HOFINTUU 69
FUNAN 64

] a o
I NIUYAUBUINYL, 2540

deapanisinainlainiinites
evFuvelulafiwszeouindr monizee
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uni 4

Aanisnaasy

41 msdnnzvimand

4.1.1 madmseiTunsa laiude se( Free Fatty Acid)

ma1eit 4 wansilfouuasves FFA vesdhandemenusdlugematadinTnd Insd-
fu fusnun P3igaingd 207 uae 38y sveziam 180 Tu

arraft 5 wamaBouutlasves FFA vesdhandesvnamudslugawaadin Ind Tnadi-
fu fuinun P¥gaingsd 20% une 38% svvziam 180 S

il s manlfvuniasves FFA vesfindesneunzaiiiumssudanle
upanesed luszuzanes q fuinnfigungiao y(n) uay 38°(v)seue
a1 180 v

ifie  manlAvunlasves FFA vesdnndesrnmudviunissudasle
upanesed usztzan Wl  fuSnufigungdaey (n) uag 38°w(v) sete

1187 180 Tu



wITih 4 komanitoulaeuss FEA soedmndemeudlugaenin Ind Insffuduinn 5 figamgd 20 o une 38 °% sseznm 180 4y

nisnAassf weznantuntssy | gemgiitunifiy Phne Fra 7 Wainnsmaoiiin 16 261 uezusmiiaufus ulonnanmsgiu (Stnderd doviation)
leusansasd fmnly) fihonitoues m mol KOH/00 g sampls  3zzznar umnfiviawyiu)
0 15 30 45 60 75 %0 105 120 135 150 165 180
1 i 0 20 0.75:0.01," | 0.6420.00,," 0782000, | 0.80:0.04,,"" | 0.882001,,* 0.83£0.01, " | 0.86:0.03,, | 0.580.01, " 0.96+0.04,," : L06:0.11,,," | 0.99:0.01,,% | 092:0.03,,™ 1.00:0.08, %
2 0 38 0.75:0.01 | 0.77£0.08™ | 0.82:0.04"* | 0960.00,* 0.85+0.01 1.20+0.01 " 1.140.01 " 1.16:0.01,% 1155001, | 1.20:0.0,” 1.270.00,%° 128:0.02° | 1.2940.01,%
3 5 20 0.7320.00,, | 0.620.00,, " | 0.68:000,.% | 0712011, | 0.79:002, ™ 0.900.01,,° | 0.83:0.04,." 0.88£0.14, " 0.7320.07, ™ ; 0.89:0.04, " 0.8920.07, " 0.84:0.01 " , 0.90£0.14, "
4 s 38 | 0.73:0.00° | 0.78:0.02" | 0.79:0.03, | 0912000, | 0.880.01 0.81=0.22,"% | 095:001,**" | 107:0.03,* 1.06:0.01,* | 1082001, | 1110.01** 1.11x0.03 ™ % 1.14£0.02, "
! 5 | 10 20 | 057000, | 0492000, " 1052001 | 0.54£001,," | 0.52:001," 0.60:0.01.," . 0.55:001,, | 070:0.04,.} | 062:0.10_,,"% | 0.70:0.04,f | 0632007 o oe001," i 0.60£0.01
, 6 | 10 38 | 0.57:000,° | 0.56z001, 1 0.72:0.06, " L 0.84£001* i 0.87£0.01,° 0.96=0.01, : 096:0.01," 098:0.0,," | 1.0sz0.01," 1.06:0.01," | 1.05:001* l 1.09x0.07,"* 1.110.01"
E 7 15 20 | 0.532001,™ l 0452003, 0482001, 0562004, 0542002, 0.61=0.04 " | 050:001,° | 0.64z005," | 0.5410.04,," 0652015, | 0.70:005,%* | 076:004,, | 0.70:004.*
E g | 15 38 | 0542001 §0.56:00L, % | 0.77:0.01, |0872001,° | 0.89:0.00,** 0.9320.00," | 0932000, 096:001,* | 106£0.01 % 0.9120.01, ** 1.09£0.03 J 1.130£0.01"* 1.1120.04

s s v e Jsd 4 a o ‘e a s [ N ead . 4 o a el :
NUIBUR 1. RIBAWS Supsrscrpt nw1smqumnmmmmuaunu1uuu‘msu uRIn LWURITUURRAINUBITINUTMIAYNNINORNITRURITUIBOUY 95 % lﬂum:uﬁnumuummlamuﬂam‘.

. - . Iy d aa IS ~.
FFA szozazilunissulsusanseedimmiv uasifiuimnfigamndidoatiunnq 15 Su

(2

[ 'Y d -
FFA szpziartumsanleusanesedmiiu uezfiunwingamal 385y ynq 15 Su

[

FFA szpzuaiumsanisusanesedaniu uazdfiuinwifigamadifsaiugng 15 Ju

&

FFa 3zeznarhunleusanesedmsfiu uasfiuimnigemadi 20 wnq 15 3u

.~ . . . - - 14 . M ] .- 1 e . “ .. aas . 4 o a ‘ 3

AIBNUT Superseript MW IBINOBFIANA g Mo s busnady ura137 LilianuusnaiuesnihishagniindanszAuaimdeu 9 % sunsuoufounsinuasd

o & X o . & o . 2 ‘8 a Soa . . aad o 4 L = :
. IENET Subsaipt MNISIngudmuBntm s buad ursid lifanuusndsusshi prAgmuaianszfuRIwmey 95 % dunsnoudieunisnEmnia

PO . - o M Ry Ve . .. aad . 4 : .
#I0N¥3 Subseript AW Inonmbsuiutunuas unas Wil nuusnaAndussishishdgmisadanssiuaiwdedu 95 % Shummnfsudmunisaanunae

&2



m7ien § ramsifdouninees FRA vssinnfosmnntstugeaadin Ind ins ity dusnuniigungd 20° uax 38°s 12tz 180 Su

mannaesi eznntumasy | gemplitunsidy Winw 7FA # Wommsndoni a1 261 uezunnsiuiusudonnanasym (Stndard doviation)
leusenssed §nu(’y) Whoniioue: mmol KOE/100 gsampls  Izvzrratunindiuimaci)
0 | 15 30 43 60 75 90 105 120 135 150 ! 165 180
1 0 20 0.26:0.00,," | 029:0.00,,% | 029:0.01,,% | 0312000, | 030:000,," | 031001," | 032001, " 0.34x0.00, " | 0.29:003,,™ | 0342030, ° | 035:0.00,° 0.32:0.00,," | 039:0.002,,"
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8 15 ; 38 9.57:0.04 " | 11672003, | 10825004 | 11785004 % | 2107:0.21," | 10sae002 Y | 1152038, | 1100e055 Y | 10.s0x031, [ 9.25£0.00 ** 9.85:0.67 ™ | 12.00:0.197" | 10.81:1.23 "
Wuome 152803 Swperseript A IGAGHA AT Seuiu hunsusy wemsdr bifimwuansisiusthiiniomagminada frzAunnudediu oss dumanioufsunswinmsn Mo

a o . d aa o Y
Tszsznamssylsusanssedinsiu uazfuingam adidoafugng 15 Su
o . . - ' o M R I L. Y w~ad . 4 3 ot '
2826043 Superseript AT I8 INGESIRLN Ing i suduhumads wenit hifinnwuandrdusdiivdomdgmiands Resduanugedu 955 Munsioudisunisniasunissi Mc

va o PO s, s
1\43:851’)3“’!155”1&!83“8BBBlﬂU’m\J uazxﬁumumqamquz.s TN 153U

v o o & .. o 1w ia 1e 3 ae . e @ad o 4 2
3. .AIBNNT Subserpt mmsanqvnmflaunu'lumm Mns'n'luua':muﬂﬂmanuamwuumﬂqmwun VISRUKRINNTBUU 95% Kﬂuﬂ'ﬂnﬁﬂ\llﬁﬁuﬂ]ﬂﬂgmlﬂGQﬁ'TMC 1\15:53{3@1“177”

[ > 4 - a1 o -
Teusanesedniniu uemfuinnigamaligemaiisediu ynq 15 Su

oy . d.a . . 4 o S PR TRy aad o < o :
4. .KI80%3 Subseript a1 Inonunsuiuhunnds varsi ilanuuandniuesrliveh damiada fssdvawdsiu 5% dummBnudsumaydnudad mc lussnznanissy

Teusanssedainiu uamiuinungamaiigamgilizo’ s yaq 15 3u

62



. 8
§ . —d— 100
6
—a— N05S
ir_ .
—A— W10
2 |
—— U1
0 bttt -
o
2 = p— 8 3 3
u - = e
n
12 -
10 -
g8 - N
= 6 4
—8— H05
A4 .
" —A— N10
—— 15
0 +—+ } + } } —t +—t—
° 8 8 . 8 = 3 S
'Ju A ot Rl =
®)

;I' N i) -s' | QJ ] 1
7 mnralasunlosues MC apstnndeameunsAfinunadiulsusanesed

1 - < ) o L4
Tuszoznmdn qifludnyingaungl 20°s(n) uaz 38°H(Y) 1wLEal 180 U

30



o 8
=
6 |-
—o— 100
A4 L
2 —8— N05S
0 } ; 1 t 1 f f i —t— —A—N10
o g o] (D’ f? (=] fD'
Y a7 9 2 A —— W15
(n
) 8
= —— 700
N 6 1
~—8— 905
A -
~ | —&— 910
0 1 1 ! ! ! ! 1 1 1 1 ! —¢— 115
1 T i T T T T T i T =
o Q =) ) o (] o
s S O S 2 2

@)

’ "y o .
qiffig - Ansulavuwlasves MC yeinndowmaiandumssidielsueanossa
Tuszuzainn q fuinufigamgil 20°(n) uae 38°H(V) sxuE01 180 U

31



Qualities)

32

413 mylnngvdnvzguawainiunsuITanuaznsyadu(Eating and Cooking

mnd 8 wamalAountasues TsS vssdnndemennsalugaradnTnd Tnsi-
au flusninfigamgd 20% uae 38 szuzian 180 Tu

a111eit 9 wamsBeuutasves TssvesdindesviaudieluganatadnTng Tnaw-
auiflusnun 1 gungd 20% uas 38 svuziam 180 Ju

sl 9 mufouutasves TSS vesdndemeuuzafrunissudavleusanesed
Tu szoznawi  fuinuifigemgdi2osn) uag 38°w(v)szteiam 180 Tu

51l 10 mulAownlasves Tss vesdhandesramtariumssudavlousanesed
Tuszvzrameing o fusninflgaimgdizo’s (n) uaz 38%(v) svoziaa 180 Tu

A13197 10 wanslfvulasues WU R. vesdnndemenuzdluganaadnIng-

TnaRaw usnu 1ingemasd 20° uax 38 sztzian 180 Ju
a1anefl 11 wamsivuulasees W.UR.vesdhandesvimuda luganaadnTnd-
Tnawau ifuinun Piigamgd 20 une 38 szoziam 180 Tu

A 11 msnffsulaves WUR vesdhandesnennsafirmumssudaslousa-
negedly TzuzlIawe 9 Lﬁué'nmﬁqmwgﬁzomn) uag 38°(v)zuzIm
180 Tu

51 12 manlfewastes WUuR. vesdandesvnmuteiumssudisleuea-
neged lussuzmeng 4 Hushunfigamglao’s (n) uaz 38°5(Y) setzam
180 Ju

e 12 wantslfounlasves v.E. vesdhandesnennzdluganatadin Tnd Tnsd-
Aufusnun3fgemgd 20 uae 38 szuziam 180 Sy

a1519M13 wamsilAouuaste v.E.vesdhandesvaude lugamatadin Tnd Tnsw-
Fu ffudnun3fgamed 20% uaz 38 szeenat 180 Tu

51l 13 manlfeuuasies VE. vesdnndesneunsdiiumssudivleusanseed
I szuznaiwie 9 Lﬁu‘i'nmﬁqmﬂqﬁ20°m(n) uae 38°y(V)szustaal 180 Ju

g1 14 manldounlasves VE. vesdnndesrmudviumssudasleusanssed

] s P S o O, 2
Tuszrzimag 9 tﬁmnqummmo o () sae 38°(V) TTuLLIa 180 U



asnds wansnffoutilaswes TSS vesdmndowmeussdlugawaiadin nd Insiau Audnuigamgil 20°% uax 38°s sxexna 180 Tu

Fues Tss 7 o mmamBearfinlé 2 M mzuﬂnaéuﬁﬁuﬁﬁiauwmmgm
nismAassf spznailumssule | gamgituninfiv (Standard doviaticn)
ueanesed Snu(‘a) szozna lumsifusnue)
0 30 60 90 120 150 180

1 0 | 20 6.25£0.86, " | 7.040.15,. 7.1540.02 6.82£2.30,, | 681130, 7.09£0.02, ;' 7.2540.00 .,
2 0 38 6.25:0.86. | 6.83:0.18, """ | 623:035"° | 7.12:007™ 1} 7.75:028* | 7.55:0.36,° | 7.55:036 "

! ) al al a -}
3 5 i 20 537:0.08,," | 5.90:1.18,," | 5.77:053 " 6.68:0.14, " | 661+0.02, " | 7.641091 7.96£0.15
4 5 : 38 537:008 % | 5.62:0.56,°° | 6524029 > | 695:0.65* | 631041 %" | 7.60£0.02 7 | 7.60+0.02,

i a d 8 3 a ab bed
5 10 ' 20 532049 ° 5.76+0.12 " 6.00+1.99 7.6310.67, & 6924193 ' 6.8410.45, ' 7.01£0.02,
6 | 10 38 | 532:0497% 1 56520417 | 7.0420.57 | 79010007 | 7662024 | 7.27:0.16,"" 7.2740.16
- 15 20 | 542:086,° | 7.25:0.16,." | 692048 " | 692002, | 826:138 " 8.09+0.07, 8.15+0.01, "
8 | 15 ‘ 38 | 542:0867% | 6.62:039, " | 6.68:0.21"" | 7.21=0.32°" ' 7.44:0.63 > | 802:028 | 8022028,

. . . o . @& Jd o A& o R [ L N and o 4 o ﬂ a ol
Hinome 1.A790KT Superscript HIWIB mqua’mumaﬂﬂmuaunui‘uumuau ui’ma‘zﬂuummuﬁnmmuam:uunmﬁq]m:anﬁ NISAVAINNEOUU 95% U ummﬁwmuunmﬂam&uﬂm
a1 Tss uszoznamissy leusans sadifeaiu wazifi uinuigamgiieiiunag 30
o & . o . a 1d a o : R I el S ao o and o 4 ﬂ a =
2./280W3 Superscript N¥1SINGEFINUW Ing i auduumads uarsir hifianuuandstuessiviodidgmiadd Nssduanuiedu 95% dumsaSoudisuniswasunas
] ¢ o Y d a ¢ .
71 Tss huszoznamissulewsanasedifoaiu uszfusnufigamgiize’ s yn< 20 fu
Y . o 4 o 2 1 1 ) e ‘ & 4 aod o 4 L a '
3. #78ny5 Subscript 119183 vl suiuhuund uaeid WifinrwusnamfusoilvisdAgmiada NssduaI el 95% Shunsnfoufsumsaouuaid TsS
TS Y 4 ai o o
tuszpznamssuleusansaedaniiu wazifiuinuifigempiiganaimaiu ynq 30 5u
o o . < N > R [ ] o o o nad o 4 o = '
4. #18nws Subscript 1181 InofimSeututuuings uamii hiflnuusnandusnsivsdidgmeada Nszduaaundeiiu 95% dhnisuSsufisumsalasunla Tss

1} L < A - a
Tusroznaimssulensanssedaaiu uanf usnwiiigemgligangilizo’s gnq 30 3u

£t



msndle samrnffounlawes TSS vestandeswnnudsluganaiain Ind nsidu Nuinufgamgll 20°4 uas 38°s szeziia 180 Ju

5110 TSS F 140 1nmImADAIAIALS 2 M1 UazudATs A TAdIBIMINATY ]
msnaassil srozaalumssule | gamgilumsidy : (Standard deviation)
ueansged Saw(y) : ' szpznarlumsifusauiu)
0 30 60 90 120 150 180

1 0 20 4374000, | 4832052, | 430:007. | 457:033,.° | 3.51:000,,° | 3512059, | 4112036,

0 38 437£0.00* | 4621036 " | 4322026 % | 448:073, | 4912035 | 4.812001, 4172012
3 5 20 4.45:0.10," | 496005 5 | 551£0.01,,° | 416:0.07 3.18:031 " | 5.65:0.12,,° | 445001, "
4 5 38 4.45:010™ | 5012021 | 439:014."% | 410:000.* | 376:0.63 " | 4.16:0.12°° 4.0720.53 **
5 10 20 43910.02,," | 497:019," | 585:080,° | 507:018 " | 403:038,, | 456:0.29." | 4.54:0.18,."
6 10 38 439:0.02* | 403:0.02,"° | 4424029, " | 370:035 % | 3.25:0.07" | 4212000, | 4524026,
7 15 20 4675015 7 | 4782032, " | 447:032,.° | 4132007 4.84+0.09,, " | 5.78%0.29, 4.86:039
8 15 38 4.67£0.15 " | 452:0.14 " | 513:007, 7 |" 4412028, " | 3.99:049% | 409002, | 416:0.02,""

Y . o v @ s & A a i W a 1 e A aad o A L a lrl
WMy 1.52360u3 Superscript TS INGUGIRIEnTiiTeuduhunauey waaii biimuueandifuesiihiomdgmaada iszduanudiedi 955 Junmffoudisunisufasunias
' . v d an o e
a1 Tss usroznamissylensans ss o uasfiuinuiigumgiifioaiuyng 30 3u
o o . & o a & a o > i woa t e 1 B e o and o A 3 a <
2 82575 Superscript 18 angudIR N In g o Sousutunnds uansi Wimuuendndusdsiniodfgmsada fszdusiwderdu 95% dlumaSeudsunisasunias
' o v o d a -~
#1 Tss Tusrernanissuleusansse SiRoafiu naniiuinwifigenigiisg's 4nq 30 Ju
Y . Py 4 o o W [ ' o s @ aad o 4 o v '
3. ¢a8nu3 Subseript (WIS g AIBufL IS uand 1 liTias wianmaiuesihiondgmeada Aszduadmidedu 95% Tunsulisudoumsnlasumlasd Tss
1 o~ -~ d o o’ - -
tuszoznaimasnlensanssediaiu uazduinuifigemgiigamgianiunag 30 Ju
o o 4 Y J AR (S Y aad o 4 O < '
4. #F180u1 Subscript w1 mefimieuduhunnds waasir hifianuusndduesnihishdgmaada fszduanudedu 95% dhumsuSoudisumsnlasunasi 1ss

1o v P = a_ o Y
1115383“3'm157u lhllaaﬂaﬂaalauﬂu Llat’l?lﬁ'iﬂ'ﬂ'l“qﬂmquqﬂlﬂgum ¥ NN 30U

ve



—a— U00
& —m— 305
2ol
—A— 10
—¢— U115
0 30 60 g, 90 120 150 180
(n)
10
8
—o— 100
Z —|— 05
4 .
—A— 10
2
—3¢—u15
0 } } —+ r f
0 30 60 e 90 120 150 180
@)

. ] < - o 4
qlfie  Mmmnlasumlasues Tss vesdnndeameazdniumisadiwlousanosed

Tuszvznawn 9 tﬁufnm’r’;qnmqﬁ 20°5(n) ua 38" (U)Izuziann 180 Tu

35



»)

—&— 9100

Gl

- 110%

w EN
: e

—A— 710

TSS
N
i

—¢— 115

0 30 60 g W 120 150 180
, @M
{

—— 00

—a— 905

TSs

—A— 910

—¥— 115

@]

o]
w
()
[»)]
e

f b
o S0 120 150 180

L))

4 . o 4, '
11 1o nrultvuudnsea 1SS vesdnndownmutiiunisudislousonesed

Tussuznamie 9 xﬁm’nmﬁqmngﬁ 20°y (N)uaz 38° (U)Tzuz1aa1 180 Ju

36



Mo HamsiGounlaswes W.UR vedininfeanonus A lugawatadn Ind nsRduduinu Pigamgid 20 °% taz 38°% szozam 180 Ju

B WUR 1“;1éﬁmmsm%aé1ﬁiﬂé 2 1 uazuAIS TR BRI
nsnaassi szoznattumssule | gamgiilunisdy {Standard deviation)
usaneged nu1(y) szpznartumsfiuinuiu)
0 30 60 90 120 150 180
1 0 20 2.70£0.17, ) 2.66+0.45, 2.58+0.20, 256016, | 2.57:0.09,,." | 2.4920.06,, 2.530.09, "
2 0 38 27060174 | 2.6940.10%* | 2.73:0.10,°* | 249£0.02.* | 3.05:0.237* | 2.99:0.04%* | 3.16x0.26,""
3 5 20 2.61:038, " | 2.70:038, ' 2.69+0.03,, ° 3.2120.69,,° | 2.58:0.05_, | 2.8210.07,, 3.01+0.15,, o
4 5 38 261038, | 2.74x0.07" ! 3.00:0.107 | 2.73:0.10,"" | 2.84x0.00, " | 3.1120.26"" 3.37£0.14*
5 10 20 2.92:0.16,,°  2.6740.18 " | 25310, 13, 2.35:0.14,," | 244z011,.° | 2.57:0.13, 2.9310.08,
6 10 38 | 2.92:0.16" ' 2651017 2.67£0.01,>" 2.57:0.21," | 2.6720.05_ " | 2.830.29,™* | 3.19+0.20,™"
7 15 20 I 2 12:0.00, . Pr91+0. 28 2.4920.13, 2.45£0.08, ' 2.48:0.09,, " 3.1240.04, 3.350.20,, °
3 15 38 2.51£0.00," | 2581030 | 2.66£0.22™* | 257001 | 29320337 | 2.99+0.19"" | 3.2420.05,""

v . . v a s d a o R T - X Y nad o 4 o a <
ﬂu’lﬂl‘“ﬁ. 1. AI9NNYT Superscript nm‘le‘ﬂqﬁﬂ'n‘u“@ﬂ‘ﬂl“”wnu‘1uuumau llﬁﬂ"n'lﬂilﬁ?'lullaﬂa'nﬂuau']‘uuumﬂﬂd“"l‘ﬁﬂﬂﬂszﬂ“ﬁ?‘lul\fauu 95 %% lﬂuﬂ'ﬁuﬁﬂﬂlﬂﬂun'ﬁlﬂaﬂuln.lai

. . d . .
#1 WUR. szeziaatiunissuleusanasedifoaiu uandusnwingumgilifoasmng 30 fu

.« ) . d . 2 . . 2 5 0 it o
2. @280¥3 Superseript MISangudN giTimdauiulunnds wanv lilimwuandedussilidsmhsgmeadanszduanudaiu 95 % dunsnsudoumsalasuuias

) 1. Y 4 a - .
A1 WUR s:uznaﬂunﬁm'la,uaanaaeé'mmu uﬁt’vkﬁﬁ?ﬂﬁ'lﬂgﬁl"qll 38 "% n"a 303

. o . o o a 4 d o o R L S aad o 4 o {
3. AIBNYT Subscript ﬂ'IH13!ﬂqﬂﬂ?“uﬁlaﬂ““iﬁeuﬂuhl‘u']ﬂﬁ uﬁﬂ5311ﬂﬁﬁ‘auumﬂﬂ11ﬂu3lﬂ1Uuﬂmﬂﬁéﬂ1iﬁﬂﬂn5§ﬂuﬂ'ﬂuwBuu 95 % iﬂuﬂ’]il\ﬁﬂﬂkﬁﬂﬂn'lﬂﬂau‘ullﬂﬁ’

' o Y < o .
1 WUR szeznarlumissuleusanssadansiu wazfivinuifigemgiifieafunng 30 u

o o . o Y > ] . o v o and o A4 o :
4.#280¥5 Subseript A1 1 Inoimileuiihunnd uamedr biflasmusndniuesnilehdgmaadanseduaiundeiu 95 % SunsuBrufoumsnffounlad wor

e v 4 a o
:uznaﬂusu‘le uaanaaaa'annu ua:tﬁumumqamgu 20 °% NN 303U

Lg



My Wi weamsifaeuudaswss w.U.R wesdimndewnmiuiluganatodn Ind Insidu fiusnunfigaungil 20° uaz 38°% szeznm 180 Ju

e w.UR fi s innmededriidald 2 a1 uesasaududidsinonasgn
nenAaesi seoznaiumssule | gamgilunisfy (Stzndard deviation)
usansesd $nu(e) szeznar lumsiuinnu)
0 30 60 90 120 150 180
1 0 20 2312005, | 226:0.14,,,° | 2204013, | 2245002, | 2400.02,° | 298:0.04,° | 2.69:0.03,°
2 0 38 2.3120.05" | 2.53:0.23 " | 2.28:0.04* | 2172007 "% ' 2.34:0.04 DP 2542002 M7 | 2.7260.04,
3 5 20 2.4450.07, 0 | 2.27+0.05 " 2361033, 23120.02 ., | 235:0.16, . 2324016, 2.58+0.05 '
4 5 38 2.44£0.07°° | 2.49:0.0 " 2.43:0.16 ** | 258:0.40,* | 242:¢0.23 " | 247:0.25 2.66+0.14
5 10 20 2504000, | 2231016, | 2332002, | 196:0.13," | 2255004, | 2641006, | 2.58:0.07,°
6 ! 10 38 2.50£0.00"" | 2.4240.06, " | 237+0.08 ** 2.6120.07 " | 2.4620.07,"*" | 2.49:0.06,™° | 2.60+0.04 *®
7 15 20 2.4240.14, 7 1 2344005, 2341005, " | 2332002, % 1 253:012, ' | 2481009, | 282:0.04,
8 15 38 2.42:0.14"" | 245:0.02, " | 2.4410.05* .L 2412010, | 2.74z0.12 ™ | 2.85:0.04 ™ | 2.88£0.03 "®

o . o o < - R o - RN NS aad o 4 o o
Vg 1L.HI8NYS Superseript WIS inqudmidnTimileuiuhunnueu uaasiLiimuuanaaiuesiiisdidamnda Nszduarmdeiiu o5t SunsasuFounadnugas
A1 W.UR tuszaznamissyleusanssedifioaiu uaniiuinnngemgiifioarunng 20 Ju
o o . . o o od a M R . o . o o ad o A L e
2/187¥5 Superseript W18 gud N I gfini Hauiulunnds uan s lifimuuendisduedisiloddgmiata fssduanudeii 95% dumsulSoudeunisdoulas
+ & -~ d a o -~

1 W.UR luszeznanissyloueanesedifisaiu uazifudnuigamyiias's vaq 30 fu

o o . . 4 a o o i W osa ) e & v e aad o A L - < P
3. $38nw1 Subscript (MW 1SInguRilsuiu hannd waryi billarwuandfussnlivomagmiata Assfummdesu 953 Tunsafisudsumiaoulawi w.uR

" e - d a o1 o -

Tuszsznamsnsleusansvedaaiu uaziuinu1igemyiigemgiissiu yaq 30 u

e o - M R ¢ . ' o . o oad o a4 & d '
4. F180¥7 Subseript 11w1 InoTiilsuduhunnds vemsdr hifianmuandnduesniivismagmaata Nssduanudiedu 959 duntsufioudsumsnidnuar w.UR

e o d o o Y
1“7‘.‘:520a’lﬂ‘lssu‘almaﬂaaaaﬂ'ﬂﬂu M:lﬁusﬂ“'l“qﬁmﬂuqﬁl“quzooﬁ ‘]ﬂ‘] 307U

8¢



"
=]
z 1.5
| .
05
0 —+ } — f }
0 30 60) B a0 120 150 180)
o
=
= 15
-
05 -+
0 } } : f f
0 30 80 5, 90 120 150 180

—— 00

—m—N0S

—A— N10

—¢—N15

(n)

—e— 300
~3— N05

—A— U410

—%— 15

L

Q)

Qi smmrdasunlaswes W.UR vesimndsamessd ik unissadis louonnosod

Tuszuznmen q dusnniiguugd 20 (Muos 38°s@) Tzuznn 180 Ju

39



E . —e— 100
25 Gl .
> “ —|— 105
o
2 1.5 —a— 110
=
b —— 115
05 + S
0 —+ ; f Ly t
0 30 60 5, 90 120 150 180
Q)

o —& 105
3: 15
3 65 |- —— 110
1
—— 15
05 -+
0 — 1 i - i
0 30 60 5 N 120 1850 180
)

a ) . 4 a
92 dnsnftoudasues w.u R vsstindesmmiafiimumsiudielousanosod

Tuszuznnwig 9 fudnufigamgid 20° (n)uas 38° (@W)1z0z001 180 1



maniiz wannulfeundasmes V.E. asedindomeunsilugamaradn Ind nsAduf udou igaingi 20 o3 uax 38 o sxuznan 180 Ju

e vE Flninmsnismiiinld 2 f1 uesuaasiudusudisinanasg
minnasi supznantumssule | gamgitunisifiy {Standard dsviation)
usanszed HIE) seoznar lumsfusawicv)
0 30 60 90 120 150 180

20 0 20 2.77£0.18, 2.85+0.08, ° 3.25:0.36,, 2.71x0.09,, 2.50£0.12, ° 2.68+0.03, 2731012,

2 0 38 277018 | 2.830.08™" 2.7040.38,** 266:033" | 3.28:0.04™ | 3.19:0.15,"° | 3.29:0.25,.*"
3 5 ! 20 2.87:0.19,," | 247018, | 2.45:0.09 2.59:0.33,,° | 265:0.02,° | 3.25:038, 3.3020.11,,,"
4 5 38 287019 | 295£0.03%° | 353:011°%° | 2570033 | 275:0047° | 3.62£021"° | 35910317
5 10 20 2.46x0.04 2.53£0.08,," 1 2.51+0.04 2.55£0.28 ) | 249034 ' 2.70+0.28, ' 2.95%0.13,

6 10 ‘ 38 2.4620.04"" | 2.540.14°" 2.3940,20,4° 26240.19" | 2.60:0.15™ | 2.69:0.16"" 3.0240.10,”

7 15 ! 20 215120,12 57,1 2:5020.21 ' 248:0.01 % | 2682006, | 313090, | 3.36£0.24,," 3.54£0.10,

8 15 | 38 251012 | 273:003°° ©  2.88:0.01 ** 272:028 1 27480.13° | 3.23:020™* | 3.42:0.05"

. - . o P 2 o o 1w 0w ' s o aad o 4 o ’ e I}
ﬁlﬂﬂu"a 1. RIBNYWT Superscript mmeaﬂqua‘muﬁtaﬂﬁv}iﬁeuﬂu°lullu'zuau uﬁﬂrlT‘hfﬁﬁ'l'\U“ﬁf]ﬁ“ﬂuau]!ﬁuﬁﬂ]ﬁq'ﬂ'\!ﬁﬂﬂ“ﬂi:ﬂﬂﬂ?nﬂfaﬂu 95 % lﬁuﬂ'\?uﬁﬂulﬁauﬂ’ﬁ‘ﬂamuﬂa’ﬂ"

Ja o 2 & 4 aa Y
VE ‘i::u:naﬂuﬂ'ISSlﬂalwaﬂaSaammﬂ‘u “a:.‘m‘usﬂ'ﬁﬂﬂqﬁl"qulﬂu)ﬂul\ﬂ‘] 309U

o o o . a 1 o M R Y ‘ s o o mad o A4 a <
2 AIBNYS Superscript ﬂ’lﬁ]aQﬂqﬂﬁ')“uﬁ‘iﬁﬂa‘ﬁ‘Mﬁauﬂu‘l‘mﬂ?ﬂ% uﬂn“nhﬁﬁ?muaﬂﬁ‘liﬂuau‘nﬁuﬂﬁ"lﬁq“']aﬂﬁﬁﬁizﬂuﬁ?’luﬁfa”u 95 % ‘ﬂuﬂ‘lsnﬁuulﬁuuﬂ"stﬂawuﬂa3

1 e o d a o
AIVE szozaitumssnleusanseedmaiu nasfusnuiiigamgili 38 % ynq 30 Ju

o o . o o a 4 o 4 1 e o~ s o aad o 4 L ]
3. @I8nW5 Subscript MW ISIngEFmRENAnhmouiuhinad samsdr WifianuuandiuenidhissdgmadanssAuniwbeiiu 95 % dumsuSoufounsulaounlad

o Y 4 a o .
VE ::u:naﬂumssu‘lauaaﬂeaaé’ﬁnnu ua:lﬁusnmﬂqmuguﬁmﬂunm 30

o @ . = o b ] a e v . o aad o 4 o 4 '
4. HIBNYT Subscript ﬂ'lﬂ‘l‘ﬂu“mﬁeuﬂuiu“ujﬂa uaﬂr]'lwuﬁ"l"uﬂﬂﬂ]3”“8“1‘§uﬁmﬁq,n‘aﬂanszﬂuﬂ?]”lﬁaw 95 % lﬂumiuﬁﬂmﬁunmilﬂam«ulﬂa~1ﬁ1 VE sjspsiaad

[ - 4 a .
Tusule ueaneseddniu waziuinuifiqemyil 20 ° g 30 3u

Iy



sz wamsalasuutlases V.E. wesihindssmaudsluganatadin Ind Insiau fiudnuingamgd 20°y uax 38°¢ szeetm 180 Tu

- e v.E. fildommsmBoaninIf 2 i1 nesuansdaufuduissanenasgu

nsnaassi reena lumssnle | qamgiilunisidiy (Standard deviation)
ueanasad Sy soznarlunsfiviay i)
0 30 60 90 120 150 180
1 0 20 2.570.05,," | 2.54:0.49,° | 2.23:0.19 2.56£0.45,, " | 2.68:0.00, " | 3.25:0.11,,° | 3.08:0.17, %
2 0 38 2.57+0.05,° | 2.54:0.04 % 2.48+035 2.50:032," . 2395005, | 2713014, | 3.30:0.07 v
3 5 20 2.56:0.49,," | 2.68:006,," | 2.38:0.09 " 2.63:0.30 " ! 2.66:0.08,," | 252:024 " | 284:0.12,
4 5 38 2.56:049"° | 2.69:008 | 2.68:0.14 ™ 2.65:0.11, " 2.57£0.12, 7 | 2.57:0.04.° | 3.09:0.03,
5 10 20 2.83:0.14, " | 2382021, | 2541049 % | 2.05:002, 2.66:0.07, " | 2924031, " | 2.82:0.05,"
6 10 33 2.83:0.14°° 12472002 2.52:0.05 "% | 2742014 " 2.54£0.09 ™ | 2052071, | 3.14x0.15*
7 15 20 2.84-0.09, % | 2.64:0.13,," | 2.5120.05 ° 2.51:0.02,, | 2.74+0.02, " | 289007, .. | 3.12£0.12,.
8 15 38 2.84%0.09°°% | 2.46:0.33 ™ 2.65:0.25 " }2.50¢0.27 R 3.02:0.13 % | 3.38:0.02 | 2.70£0.19,”

Iy . Y o a g d a a ' e v e - N an d o 4 ,ﬂ Py <
'ﬂu‘lﬂuﬁﬂ‘ 1.A719NH 7 Supersaipt ﬂ‘lﬂ1a7nqﬂﬁ’“"“lﬁﬂﬂlﬂusuﬂulwlmuau uﬂﬂ"ﬂ‘lﬂ“ﬁ'ﬂu!lﬂﬂﬂ‘l‘ﬂuauT nJuUmﬁﬁJﬂ.nﬁﬂﬂ AITAVAINRTBLU 95% uﬂ'lsnﬁﬂulﬂuﬁﬂ'ﬁﬂﬂaﬂuuﬂaa

13 o o A = -~ -~
#1 Vv.E uszpznainss lousanesedifoaiu uashiufnuiiigamyiioatuyng 20 Ju

a

Y . o . B id & e z 1% ia I O RN aad o A4 o ﬂ ﬁﬂd <
2/280HS Superscnptnmwmquﬂi'ﬂm"tﬁﬂgﬂmueuﬂuh&&u’mi llaﬂ’1‘111“1ﬁ')1“(lﬁﬂﬂ1!ﬂuaﬂ‘nuuﬂﬁ]ﬁqﬂ'Nﬁﬁﬂ NTLAUAIIUI B 95% HUATIL Suﬁmwmﬂﬂﬁwuﬂm

I - o 4 a_ -
#1v.E. usseznaimssuleusanssediearu uasfuinuifiganigiizs’ s gnq 30 3u

Y . o d o z RN a8 @ o aad o 4 o < o
3. .AI8NYT Subscript n.”.nﬂQﬂqﬁﬂuﬂﬁauﬂuiuln\nﬁa uﬂm'aﬂuflﬁ’J'll.lLlﬂﬁﬂHﬂﬂBtJ'Hﬁ“ﬂﬂ’lﬂﬁJﬂ‘liﬂﬁﬁ NTEAUVAINTBUU 95% lﬂuﬂ15“.r§ﬂulﬁﬂuf“ilﬂaﬂullﬂa‘ﬂ" V.E.

i e - 4 a a) o ~
tusroznamssu leusanesadniu uaziiuinuifigamgiigumaiismaiu nnq 30 Ju

Y . 4 o 2 ] [y o o oa d 4 0 d '
4. &180us Subsaript a1 Inofwmiisumihunnd usasd Lifanuuandmatussihishdgmaada Aszdumimdeiu 95% dunmsusudisumsnlasuulasdt VE.

[ - d a a_ o Y
1u32505‘131ﬂ155u191{aaﬂ35659‘“ﬂ“ ua:lﬁ”sﬂﬂ'\ﬂqﬂmg“qmﬂ{]uzo ¥ N9 307U

14



—a— (0
—|— 105
t;.! 2 . —i&— W10
—— 115
1
O - } f } } —
0 30 650 g 90 120 150 180
(n)
!
—g— 100
3
—a— N05
wi
> 2 4 —a— 110
: —3¢— W15
o ; ; : t :
0 30 60 5 90 120 150 180
@

qlfiis  Ainatoualesvss vE veadndoananszaninssudalousanssed

2 o o ¢=‘ o
Tuszuznman q INUTNYINGINNI 20° (NYuaz 38 (V)TLuL101 180 Ju



V.E.

V.E.

~—4— 1100
— 7105
—A— 110
1.5 ¢
1 ] —— 115
0.5
0 ; : — = %
b] 20 50y 90 120 50 180
(1))
—0— 1100
——905
—A— 110
1.5 -
| —— 115
0.5
0 f 1 } } 5
0 30 60 5 99 120 180 180
@)

< ' < '
710 14 dnsaldvunlosues v.E. vedindsamauntariunsiudwlousanssed

Tuszzynawiie q fuinnngamgd 20 Muaz 38° (U)szvznal 180 Ju

44



45

4.2 My szdiunamayseenmauia(Test Panel)
aefl 14 wamsnlAouidasueeTest Panel vosdhandomenvsalugawaradn nd-
Tnsfau fiuinun1figuingdi 20°% uas 38°y szozam 180 Ju
a131ft 15 wamaAvuutlaavesTest PanelvaadandessmmudaluganatadnInd-

Insnau ifudnin 13ngamall 20°y uay 38°y szuzm 180 Tu



"y o ) ) Y i o o [ 4
maitte pantsalfuuinocuss Test Panel wosdnandonesm: dlugawmndn Ind Tnsfidu Wudnmniiganigil 20° uax 38°s szuxm 180 u

n1maaosdl sroznalumminlo | qengiitunindiu 31181 Tost Panel # W0 nn13iniomifi a4 2 i1 unzutmu'quﬁ‘miuﬂuuuummgm (Standard deviation)
usanesed Fou(Ca) ssznatlumsifiuinniv)

60 90 120 150 180
1 0 20 6.52£0.02,, | 6212031, | 5.77:0.10,, 5.60£0.14,," 5.05:0.28,,°
2 0 38 5706000, |  5.35:0.14"" 4.30+0.07, 2.35£0.21*° 1.4240.10,"°
3 5 20 6.85:0.07,, | 687:0.10," 6.65£0.00,," | 6.27£0.03" 6.00£0.35,
4 5 38 6.60£0.14** | 6.55£0.00,"* 5.55+0.42." 3.75+0.28, 2.55:0.42,"
5 10 20 6.80£0.00,,," | 0.68£0.00,," | 6.60£0.17,," | 6.45:0.14 " 6.25:0.14,
6 10 38 6.6560.00"" | 6.65:0.07,** | 5.80£0.21, " 4.25+0.00" 2.82+0.17,*
7 15 20 6.95:0.00,,,' | 6.85:0.07,.* | 657:0.03,% | 6.40:0.14 " 6.10+.21,,°
8 15 38 6.85£0.07," | 6.55:0.07," 6.1540.07, 4.30+0.28 3.15£0.14

N o o o s v . . a A o
wnomg  1.%180u3 Superscript awidanquiamint@ntmileumhunnueu uanii biffmuandnfuesimihiomdgymindd fszdunnmderu 953 dumanSsudiounisafdsunla Test Panel

a d A . o
uszoznaimssyleusane sadiivaiu uazfiufnunigentgiifieaduyng 30 u
. - g 4 o e ) - S aa d A o od
2.%8nu3 Supersoript A1 18anguéaant begfiing T ounu Ay wanadv biflaauandsduedaiivoddgmiiada fszduaaudei 9s% dumsnBoudlounisn/ananlasii Test panel T

a. o o o a o o
seozanimsnlousane soddoain uazduinuifiguargiizs’s ynq 30
. o . d = . ) R, 4 4L
3. #1843 Subseript Avadanguitnrilendihunnd wansi bifin wuandmaduesisihioiidamanda fssduaamideiu 9536 dhimanFoudoumanldoinlas Test Panet Wuszeziiaini

a'lousanesedaisiu uaiusnwlqaugiiganrgiidedii gng 30 5u
: »
o o ' . . v e aa Y 4 &
4. F180w3 Subseript 11 Inoitmiloumibunnd unasi biflamimndAndusanihivhidyviada ilaz Aumanndeii 959 Alumanioudoumsaldounla s Tost Panel Wzoztaamissn

[ > o a A, o
19“80“0005“"““ llazlﬁUsnlﬂﬂqm"{]"qﬁﬂlu"zﬂ i nﬂ‘] 30 1

8t



E a < <3 -~ ri ° ° Y
+ manfgsnansnlavuinlnaues Test Panet ysstnindosumauntaluganaiadn Ind sty dudnuiigamgi 20°s unz 38°s szuzna 180 Ju

nInnanail roznaumannle | gamgiitumindy 11331718 Tost Panel IR0 100130 Au171 0 18 2 A1 vazunmrdaniug uﬂmmwnm;m (Standurd deviation)
usaneond fnu("ar) szozna lumauiondu)

60 90 120 150 180
1 0 20 6.35£0,14,," | 6.37:0.17,," 6.02:0.24, ' 5.4240.03, 4921031,
2 0 38 5.87+0.03"% |  5.47:0.03 *° 3.45:0.14 > 2.45:0.14 °° 1.50£0.35 *®
3 5 20 6.75£0.14, ' | 6.65+0.14  .° 6.6740.10, ' 6.57+0.03, ' 6.050.14,,
4 5 38 6.57¢0.03* | 6.42:0.17,* | 4.32:0.10 " 3.6710.10,° 23740.03 ¥
5 10 20 2.83:014,° | 238:021 " | 254049 " | 2.05:0.02,, 6.2210.10,
6 10 38 2.83:0.14°% | 2.47:0.02" | 2526005 | 2742014 2.80£0.00
7 15 20 2.8410.09, " 2.6410.13_',;"’ 2.5110.05, ' 2.51:0.02,, ' 6.25£0.07,,
8 15 38 2.84£0.09."" g 2.46:0.33,"" | 265025 | 250:0.27 2.75+0.14 **

Moty

1]

a o

1. #8013 Superseript amndangudaRuidniodonmhuuanen s biflnanuandisiuesaihiod ynieeda fsshunnudedi o5 dumaBouilounsnAnulash

Y 4 .
Tost panel luszoznaimssuleusaneveaioaii uaifluinuinigamgiiifoadunnq 30 fu

2.@160M3 Superseript mmé’:nquﬁvim‘c’“lntﬁﬂmﬂauﬁu‘lumm‘:"a wravi ifimuand et ihiodignieda frzdusnudeiu 05 dumsafonfiouninfnalasd
Test Panol Wazaznnaimissuleusanasedifivaiu uazlﬂui’nmﬁqquﬁsa“m N0 307U

3. #1897 Subseript mmé’mquﬂmﬁauﬁ'ﬂumn% waari biflawandnfusdiiiohdgmanda fszduarmdeshs 953 dunsuBsudoumsndnuntass Test panel
Tuszoznmsayloweanssedmiaiu wanfluimnitgontgiigantgdsaiu ynq 30 fu

4. MEnuT Subscript s nooreuiihunnd uaa131 hifinaumnaniusiiihivhidymanda fazaunamdeii 953 dunaFouRouniandounlaif Test panel

o . o4 a a o a
fuszeznaimasuloneans ueddreiu wazduinwiigant giigantgii2o’s 9 30 Ju

4]



a J
n’gﬂﬂammﬂawmnn

51 wavesmssuleusaneseduazituinmndhandesiigungivne o vesdha-
ndes 2 muwug Asudavleusanesedszuziaat 5, 10,15 wifl unzdandeed liduns sy
d1u'leusanesea(o i) Li‘luﬁaﬂmﬂu(Contml) Tﬂumisﬁui'nmﬁqquﬁ 20"y uaz 38"y
Guszeznm 180 JuGs eow) TnomanToudvudanges 2 g Asudauleusanesed
flszoznawe q uasdundes 2 movufihildiumsmdanleusanesed usnund
Ruungil 20° uay 38 Tavilnadentan/Seuulasvesdnndes uasiiiuiivensuseduilon
Tuszoznmmafiy 180 Ju6 Wew) wieli dilwadenisfuinmn szeenmiisule
uoanesed ludndesfiszrznmla  uasvihimafusnufigemgiletaszmneauiigaly
mafuinun

vinnisdnutifiionis1flensanesediforaenisdeuiduvastiandesnin
RsedTdladnlelaslada  unzszozomilumasuloueanesedfiinzan  wams
naeUNNAaAYRIRT FFA wuh deRnsnfigumgilumaduinu@unduluudaea
pamn « 15 Suihusesnm 180 Su d1 FEA vesdandesihirmuntssudaoleusanssed
(© W) szuansefudandesfimuntssudasleusanseed edidiivdiigmisadanseay
Anudtesu 95% veadindes 2 muug uazaleRnisanuingldl 5 (v) siuiiinamuan
defusiiusiuidsadauamafuinuszeznm 75 Ju uazdleRnsendsesnarluman
loupanesead 5,10 uaz 15 wigungd unafuinyifvadulusiasssnamn 4 15 Ju
Shuszuzinm 180 Tu 1 FEA hiflnnuuandrsiuateditudngmenianssiunamderdiy
95% Tumsifiuinumian 20 ez 38y

ﬁ'ﬁfumm‘mﬂ‘;ﬂ'1&’&1ms"hﬂauaaﬂaaaﬁmmm‘v‘iﬂﬁ'mu“lmﬁ'laxﬂauaz
Tadendinue goydvanmsssundhisunmdevaats luluffeglusdntiandes Seina
ﬁﬂﬁ'mnﬂﬁumsﬂawmniﬁ'lﬂlﬁuﬁms(FFA)xﬁwT;uﬁaunh1’1’13%‘1:1:31140155:45’10'18-
usanesgedi vaurasmsdeudy

ravnmaldounlaafsnduludadn  defnsanfigamgily
mafiusnnfvaduluazsiaamn q 15 Sudluszuznm 150 fu Anlfumaandues
Handeeithi sumssudae leusaneeed ui) vz hiuandiudindesfiiumandae
leusanesed # 5,10 uaz 15 witetidlduehigmeadiafissiunanudedu 95% Mifuinmn

4 -, o 2 v
figuingil 20°y uaz3s"y Tudandesia 2 aoiug

48



dvhual 8oz lunis s leusanesed hifinadensdounias
Ynsmmiduludnndean 2 munuf

nnHan Iagsudnuaenumnd miumIuI Innuasn13yedu(Eatng and
Cooking Quality) Iatfaisennindn TSS,W.UR. uaz V.E veaeunuadadensisend
gumgiilumafuinuifvadulumazsanamn 4 30 Swilussuzam 180 Junuidn
n&eafi ludunissudavleusanesed: hivandstudrandesdiiiunissudaole
ueanesed # 5,10 uaz 15 wifetnildudhAymendanssaunandeiu 95% Mitusnund
quingil 20°y uaz3gy Tudrandeaia 2 suwug

dvfuagl I hszusnaluns s leusanseed hiflvadenisduunlag
osanumyAmATNE M UMIV3 InAuAZN15Y9dI(Eating and Cooking Quality)ludhindes
¥4 2 eeviug

ynmalszdumemalsvamduiaussdandenis 2 aevug Tasmsay
naufimSuiuiiiadunnmslinseinameadanydi defvsaniigamgiluniaiuinm
@uaduluigazysnamn q 30 uiluszoznm 180 Sunudidhandeeit lirunssudale
usanesed( i) wiluandnsudindesiiniumasudaoleusaneesd # 5,10 uaz 15 wif
stnilidhwgmeadanssdundeiy  95%  uazdennsandeszuznailumssule-
ueanesedd 5,10 uax 15 witgumgiilumafusnundvaduluudazsaanamn 4 30 S
seuznm 180 TuAmedszamdude  lifinrnuandiadue teiivdWoymeadanseau
aamnitenfu 95% Tunisiusnumisi 20° uay 38

sotfuarg1dhimas leueaneseddsanenmadszamdusavesndes
e 2 e

52 vnmsdnmihielumsieumgdlumaifusnud 200 uae 38 Taufy

fnmndhandes 2 muvuf wemmarernadAvesi FFA wudisleRnssnszuznmly
msyleusanesedifniiufigamgilumafudsiuusiazensnamn q 15 Jufluszsznm
180 Jussiinnuuandaduesisditsdgmeadansssurnusertu 95% TasRnsanuin
31 1 uae 2 wnrhdhondesiiusniniigemgdl 3gansdid FFA gandhidiandesiiiiu
$ninflgaingd 20° iesnngamgd 38y Wugemgifiguiiuaanzismaiayfue Fra
Seclana¥lTanes FFA iy 1';mmnn'j1mssﬁu§'nmﬁqmngﬁ 20°y

ﬁ'mfuagﬂ'lé’hqmngﬁ“lunnsﬁu%’nmﬁ 20°y uay 38"y Unareifsua FFA
weadrandesis 2 muuf

sannmsnlArunlasFnerndi lusdafomesermeadadednsen

v o -3 ' 1% » ] @
szvznarlumsn lsueanesedfviiufigungi lumanudsduudassasaamn «q 15 Ju

43



w " ) o Y aad o 4 4
L‘ﬂ‘uizvznm 180’J‘uﬁzﬁﬂ'J‘I‘IJuﬂﬂﬂNﬂ‘uaﬂwﬁ‘utjﬁmmﬂ‘lﬂﬁﬂﬂﬂ‘izﬂ‘ljﬂ’l'llll‘lfﬂuu 95% Iﬂﬂ

o

=) ' dd o El a : 3
W38N 7 uaz 8 wenunidnndesinuinyifigungd 20y selvsumnnuiusy
3 -

Tusdelvivdwgmuadanssdunanadedu 95% uaz handesifusninflgamgd 38y
ﬂzﬁﬂ?mmmm%’uaﬁmthqﬁﬁuﬁﬁtquaﬁﬁﬁszﬁummn%aﬁ"u 95%
ﬁ'a%fuagﬂ‘lﬁ‘hqmmﬁ‘lumsxﬁu%’nmﬁ 20y uaz 38y wadelsuis
maduvesdndeais 2 muug uivenuhdundesvrausifiusnuigumgd 38°y
:ﬁﬂ?mmmma?’umnn'hﬁnnﬁ'awanuzﬁﬁsﬁufnmﬁqmwgﬁ 38 iilpavindhandesn
andeiinntududnddadin q danhnTinneiiai aandihadednddegin
defudiuszeznm 180 fu daudhindemennsddedadinde uddIdrumadudnuuii
n 1 deu uditniudinned Sohiiienmuduludadnndemenus danaann
nidnndesvmaudadieiuduem 180 Tu
VNKanTIMATBUAnBaEREnIwen fumav InauasNIediu(Eatng and
Cooking Quality) IAUNIIBNNNAT TSS,W.UR. uaz V.E naspUNISABALIeRYITEN
Avisenszoznmlumsnleusanesedmasuiigamgilumafvdsiuudazdanamnn
30 i’usﬂmzuznm 1803unz luwunamuanatsiuatieiitudhfgmeadan seduniudesy
95%ugiiileN13ennINg IR 9-14 92711 TSS,W.UR. uaz V.E sefltSipuiuSusdiedily
dfymeadanszauaudedy 95% deuiiusyuziomn 180 Tu
ﬁufua;ﬂ‘lﬁdmmﬂgﬁ“lumssﬁ‘u%’nmﬁ 20°y uaz 38"y lifinanednua
fawamiumaus Ianuasn1sysdu(Eating and Cooking Quality) tgiszuziaa lumaiiy
Snndiua udloRvisandaziil 6 A1 Tss veednindesmamuiasznudiissvznauiy 120
uae 150 S wnunauuand1eiueteidudifgmentafissauadesiy 95% eudles
vinluszndumsTnsizdal Tss ﬁmsa‘?’am‘i’mﬁnaqﬁsﬁmuﬂu(&uminimn cam) Fesial3
Fuszrznannuinly dewflvrindsds v lhfamdnueedtan uasdleRnsents
g'ﬂﬁ 11 (n) MW.UR. 18sdandesneunsd 1swuimazsznainiafiuf 90 Suazwuna
aramanestuetsived dgmisadafizsdunandetn 95% vesdndesneuzifisy
Fv'loueaneseditszuzim 5 wift erwdlesvinlusznhesmslinsedi W.UR. wieah
1‘1’1'm1§'~ﬁfm1i'nuﬁlaﬁu*ﬁ’1aué"r§~ﬂu:zw.iwn1n?q'1&’1511‘1’131fu311§qsgatﬁu‘1ﬂﬁﬂﬁm‘i’1ﬁa;imu
Tuthadesenla@es i ldimings 8 uneidleRnisandeguil 13 i1 V.E. vesdndes
wounr AR Ny leneanesedssesnm 5 uasd himumssudauleusanesedieny
sneiilunm 60 fu vwnumrmmndisiuediivd vgmuaianssiunsnndedu  95%
uazgil 14 vesdandesmmmudsiiumsudanleneanssedsroznm 10 wiitduinm

[y P g o .:! [
lﬂuna‘l 90 U uag N 10 uag 15 u‘lﬁlﬂﬂﬁﬂﬂ‘l‘ﬂf}mﬂfq}ﬂ 38%y L“l‘]uﬁztjznm 150 U WRY

30



1 s ' LY LJ Qad o A e'l A $
auanAnued s igmeadanssAun ety 95%  eaninlusgniams
' w 4 4 & o & a J .
Jnsezdien VE dumsieniugesesdnfignudidneuintedewona 13 ednineu
13 o U’ Q’ U’ 1 ’ 4 or 3
Tusznianisinswdendmadmis B lusseenadulsdwmalde V.E. Tu uazinadaetig
22 . \ v s caw g
a1viimanans Buuiulitsdanaldniv E. anas dsudaildam VE. veeidu q ag q
a A : o d
vinnsdszdiumanisdssamaudavesdnndesia 2 mewug Tasnisau
a 4 -1 da 4 o aa r 4 o
nauimduduiifedunnmslinneinansadanydudennssnszuzna lunissule-
; A d ’ o ] 1) [ -3
usanesedmuatungemgl lumafusiudasssnamn 9 30 Judluszoena 1803
1 W 1 A o ) aad o 4 o ' 4
wRunNUuanAiuetlivsdnymsadAR ssRuRI e 95% Tasszwuiidhindesh
d o d a a 4 o ] |
Nudnuifgamgd 20 wrannsavaemanandumiuAuludindesldanir fundesdn
2 @ 2 a_ o
nuinunfigaingil 38y
ar 3 [ d o P o ] .
avivagl ldhgemgilumanudnyi  20°% uaz  38°y  Twadesmig
v
Ld d v o 9 A o =) 3 o
dszamdudrvesdandsai 2 mowug uadle 1dTnswvisenyTua FFA aaug lilduns
lszgiumsdszamaudassnui ludhindeswenuzdvedilsne  FFA wnnaidhindes-
'] ' ¥ aw .ﬂ | Y v A %
s uanansdszamdudavesdindesrsunsadulluiivenivlussduuanu
@ | a ' ) A a
fudhandesvmuianiiifine FFA doundieguin Fuilssnnludnndesveanefoed
a aa u 2|
NAUNBUVBINITITING  2-octyl-1-pyrroline(FAIF,2535) Ve TG ndesnsuurandilsum
A L4 A v o r
FFA Mnnduiiunveusuiuey
¥
deiuvinwanisneasslunmsfinyiszoznarlumssu'lousaneseduas
- s ] A
gamgillumafosneuiossosna 120 4 wud1 szeznmmasyleusanesedi 10 wif
3 o :J 3 W P
saznuinyInguugll 20° aunsamnudnydindesldangs
A o ¥ @
53 iNWamiIveaes Wednwwaves 2 tviauiu Ae szuznarlunssule-
d o 4 ° § '
ueaneeed ( 0,5,10,15 A ) uazgungllunianuiniil 20 & uaz 38 % wudl MI
a d o v 0 g o
leusansasdnazguugiluniunuinmdindesinadenisriedasiymanuinmdn
a a a a @ -1 1
ndes TauRvisanniniSuie FFA uazmssensuvesfuilandlundn setuldh -
o Y d . P
ndeas 2 muugirmunssudaulousanosednzoznar 10 wifl wavls Wit HuSunm
3 1 Ay g i P
FFAINaTuTiaon1findesit i ldmumssudanlaueanssed ( 0 wfl ) uazdhindesd
' A - @
iumssudaeleusanssedfszeznm 5wt luszsenamunuinut 180 Tu (6 Heu )
o A P
uazmsusuiuvesuiInnvesdnndesiriumssudavlousanssediissuznm 10 wift
o o t Ay ] I'4
uaz1s wint ilufseniunniidndesihildiumssuduleusanssed (0 A ) uaz
o d
Hhandesfiriumasudinleusanssednszeziaan 5 wif
o -~ 3 o A a ey < < ]
dmfvgaugilumanuinn  devimadlSvufougumgld wun -

M > d w P e a 4 t dd
ndeaens 2 mowuflaunuinuigamgd 20 o HUFine FRAfefudeundidandesiny

al.



fnwnigemgd 38 ¥ idesnin gemglinufuiowd 38 v Sunaduiindnndesd
pamgigeduiiuivislumadsififel§itornen s ¥l Fra fifn g
URngenimafusnundundesiigangd 20 "o

vnwamsvaasy  lunmsAnwiszsznaimssuleusansseduazguvgiily
mafuinm 180 Ju (6 Weu ) wudl szvznmlumanleusansaeduasgumgilums
fusnyifinalumstastangmaduinndnndes Tnvvaeydum FFA 186figa uas
duflveusuvesdus Tnnnniigaluszuznmnisitusnmn 180 Ju (6 wou ) fis andes
frumssudaeleusanesedfiszrzinm 10 wift uaz 15wf Wusninfigamgd 20°y
iesnindandesiriumamdiolousaneseditsvesna 15 Wit fnamdundes uasdu
numakaaganiitndesfiviiumssudaeleusanesediiszovnm 10 Wil SeargyIdidn
ndesirmumasudinleusanesed szuzam 10 iRl fusnnfigamgdf 20 manan

: . o
sautaegmaiuinuidnndesldafee

a



33

VITANIYNIN

¥
nsugeHuNINY.2540. AT euamsnFuduring. nsznssInmenaniuazmn Tulad.

' - ' P o £
n8alnyuINTg .2530.01313uaRIAUA™MIIBIHS Inaludauiiu g 100 nfu. nsusuniy nsznsrsenmIng

an Y o a 4 Y : ar a a 4 =
UTU smmﬂuuﬂ.zszammmammﬁmmwaallwuua::umu. mmm’mmmﬁmuazmﬂuiaums

217 ARInYAMand umimnangusln

WYy mﬂi'nu1.2535.nmﬂlu1aﬁﬁ'gyﬁr.n;ammmuﬂ3:mﬂ§‘mqwamnswmﬁm
aazma TuTaBmainuas aonfuma TuTadwszweundiingummaaiansera,
198 11,

3@ udrisns, esenn efmunaty uazglidsswm ﬁmﬁm.2540.nuﬁnmsﬁmﬁwmmgmnﬁui'nm‘t‘l'n
pdasluganaradns. flgminey  mngamvnssunuas aotiuma lulatnszesundifngumns
AN I,

Alexander, W.P.1954.Process of preparing quick-cooking brown rice.U.S.Patent 507,242.

AOAC,1995.0fficial Methods of Analysis. 16"ed. Washington;Greorge Banto Co;Inc.

Batcher,O.M.,Helmintoller,K.F.and E.H.Dawson.1956.Development and Application of Methods for Evaluating Cooking and
Eating Quality of ric.Rice Journal 59(13):4-8,32.

Champagne,E.T.1994. Brown Rice Stabilization.edited by MasshallW.E.and Wadworth,J.I.Rice Science and
Technology.U.S.department of Agriculture New Orleus,Louisina. Mercel Dekker,Inc.U.S.A.474p.
Champagne,E.T.,Hron,Sr.1992.Stability Brown Rice To Lipolvtic Hydrolysis by FEthanol Vapours.Cereal

Chemisry.69(2):152-156.

Champagne,E.T.,Hron,RJ .and Abraham,G.1991.Stabilizing Brown Rice Products byAqueous Ethanol
Extraction.Cereal Chem.68(3):267-271.

Champagne,E.T.,Hron,Sr.,R.J.,and Abraham,G.1993.Stabilizing unmilled brown rice by ethanol vapors.U.S.Patent
Application 07/694,964.

Christiansen C.M.&Kaufman H.H.1969.Grain Storage.The Role of Fungi in Quality T oss.Minneapolis:University
of Minnesota Press.

DeLucca,A.J.and Ory,R.L.1987 Effect of Microflora on the Quality of Rice. Trop.Sci.27(35):205-214.

Hunter,I.R.,Houston,D.F.and Kester,E.B.1951.Development of Free Faity Acids during storage of Brown (Husked)
Rice.Cereal. Chem.28(3):232-239.

Kester,E.B.1951.Stabilization of brown rice. U.S. Patent 2,538,007.




AARUIN B

uuumegeunslsdiunaniadsramaunavesdiandss

AT 1R T

=
=

A
1 FOURRRURRRIRTOYOTRRPRRROUI | APTTRUROTOR . ) | BUTORTRPON

o T d o W -~ u d
TisanudistnadnindesmunoasinGse 13 amd ey Taslazuuussdun v uiy

>
S 1 i 7= 1 4 ke d
yasantdandsade lUf munnuidnvemu Tnvwelszaunzuuum smaiui Ao

1 o

TRy 7 AZUUY
S a4 & g

MHUAANTBY 6 AU
4 4 g

HUURUTIOY 5 ALY
d &

N UA U UNATS 4 ATLUY
3 a

IHTUAU 3 AU
<

L UAUNIN 2 AU
d A

MUUABLINAGA 1 AL

NO. AL LU NO. AZUUU

domusuuy

24



AMANUIN Y

4 . @ od ¢
AN 1 UEAIHANTINAABITEY  FFAUesdIndes 2 muwugisudas leusaneged

[} 'Y 3 a A o Y
1’1&33U31’JﬁTﬂNﬂu INUINHTNYURJUAT Lﬂuﬁ%ﬁ%’nﬁ’l 180 74

NO. Suit ITUZNAINTIN FINABINBUNTE | V1INABIVIAMNY

Towoanssed | 20w | 38w | 20 38y
1 0 0 0.75 0.75 0.26 0.26
2 5 0.73 0.73 - 0.28 0.28
3 10 0.57 0.57 0.26 0.26
4 15 0.53 0.53 0.25 0.25
5 15 0 0.64 0.77 0.29 0.28
6 5 0.62 0.78 0.24 0.25
7 10 0.49 0.56 0.23 0.25
8 15 0.45 0.55 0.24 0.24
9 .30 0 0.78 0.81 0.29 0.30
10 5 0.68 0.79 0.26 0.28
11 10 0.51 0.72 0.25 0.28
12 15 0.48 0.76 0.26 0.30
13 45 0 0.87 0.96 0.31 0.30
14 5 0.71 0.91 0.27 0.30
15 10 0.53 0.83 0.25 0.32
16 = 0.55 0.86 0.26 0.30
17 60 0 0.88 0.85 0.30 0.36
18 5 079 | 088 | 025 0.33
19 10 0.51 0.86 0.27 0.37
20 15 0.53 0.89 0.27 0.33
21 75 0 0.82 1.19 0.31 0.35
22 5 0.89 0.96 0.29 0.31




NO. i STASAIMITN dIneavoNNd | U1INABIVIIAWN

Teusanaava 0% | 38 20° 38°y
23 10 0.60 0.95 0.26 0.33
24 15 0.61 0.93 0.24 031
25 90 0 0.86 1.13 0.32 0.42
26 5 0.82 0.94 0.28 0.34
27 10 0.54 0.95 0.24 0.39
28 15 0.50 0.93 0.29 0.40
29 105 0 0.98 1.16 0.34 0.45
30 5 0.88 1.07 0.30 0.39
31 10 0.70 0.97 0.26 0.42
32 15 0.63 0.96 0.27 0.42
33 120 0 0.94 1.14 0.29 0.48
34 5 0.73 1.06 0.29 0.35
35 10 0.62 1.04 0.30 0.45
36 15 0.54 1.0 0.32 0.46
37 135 0 1.05 1.19 0.34 0.49
38 5 0.89 1.08 0.31 0.41
39 10 0.70 1.06 0.33 0.44
40 15 0.64 1.07 0.32 0.44
41 150 0 0.98 1.26 0.35 0.51
42 5 0.89 110 | 032 0.45
43 10 0.63 1.09 0.36 0.45
44 15 0.69 1.09 032 0.46
45 165 0 0.92 1.28 0.32 0.53
46 5 0.84 1.11 0.34 0.44
47 10 0.67 1.09 0.35 0.48
48 15 0.75 1.13 0.31 0.49

36



NO. Sui *AZ0AINTITH YIINABINBUNLE | V1INABIVVIAWNM

Tausanasoa 0% | 38y | 209 | 38°%
49 180 0 1.00 1.29 0.31 0.56
50 . 5 0.90 1.14 0.32 0.48
51 ) 10 060 | 111 | 037 | o051
52 15 0.73 1.12 0.34 0.51

HNLIHY) Lfi1 - FFA amianmisdasiznann q 15 Judlunat 180 u doyaninmanansdid
vinfusdn 24

2. FFA w2t m mol / 100 g sample
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MINA N2 LARIHANIINAABITBS - MC w83f1Indea 2 muvugisudauleusanesed

[} o d o A a )
11352.’(]31')319‘13“1\1 NUIAEINYUAJUAN 1 lﬂuﬁ&'ﬂsnﬁ‘l 180 23U

NO. Suit IZBNAINTTY dnpdeaneunzd | Tnadesuiamma
leusanaand 20°9 38° 20" 38°y
1 0 0 11.07 | 1107 | 9.63 9.63
2 5 11.34 11.34 9.77 9.77
3 10 11.3 1132 | 9.57 9.57
4 15 10.95 10.95 9.97 9.97
5 15 0 1048 | 1049 | 1101 | 971
6 5 10.21 10.14 10.73 10.84
7 10 1069 | 10.14 | 1038 | 1121
8 15Y 5 1045 | 1002 | 1178 | 1107
9 30 0 1150 | 1117 | 1057 | 10.82
10 5 1178 | 1087 | 1095 | 11.12
11 10 1116 | 1065 | 1095 | 10.84
12 15 11.50 10.79 10.70 10.82
13 45 0 1131 | 1180 | 1024 | 10.24
14 5 11.09 | 1143 | 11.00 | 11.00
15 10 11.11 11.49 11.01 11.01
16 15 11.09 | 1155 | 1078 | 1178
17 60 0 1141 | 1075 | 991 10.67
18 5 11.80 10.43 11.14 11.02
19 10 11.20 10.62 11.09 11.82
20 15 11.06 | 1058 | 10.87 | 1107
21 75 0 1154 | 1083 | 1079 | 1056
22 5 1151 | 1068 | 1097 | 1097
23 10 10.50 10.39 11.14 10.90
24 15 11.32 10.95 10.97 10.84




NO. S ILESIAINITH dnndeaviennzd | 120283U1IANN
Tausanaaed 20° | 38% 200 | 38
25 90 0 1086 | 9.51 11.2 11.31
26 5 1101 | 9.62 1054 | 1151
27 10 1090 | 9.96 1174 | 1138
28 15 1134 | 9.0s 1152 | 1145
29 105 0 1128 | 9.21 1.68 | 1L16
30 5 1183 | 9.62 1106 | 1090
31 10 1.05 | 9.83 1146 | 1085
32 15 11.08 10.11 11.63 11.20
33 120 0 1152 | 9.14 11.55 | 10.03
34 5 1133 | 810 1117 | 1043
35 10 11.46 9.58 11.21 9.70
36 15 1127 | 868 1137 | 10.59
37 135 0 1146 | 806 11.16 | 9.98
38 5 1L.55 7.33 114 | 10.24
39 10 11.89 | 7.25 1073 | 9.82
A0 15 11.57 7.89 1136 | 9.50
41 150 0 1150 | 7.75 11.04 | 10.00
42 5 11.82 | 7.63 1.22 | 10.13
43 10 1178 | 736 1121 | 993
44 15 1159 | 7.70 1210 | 9.85
45 165 0 1148 | 7.1 1335 | 12.84
46 5 11.19 7.49 13.42 12.12
47 10 11.57 | 7.25 1336 | 1234
48 15 1161 | 7.34 1320 | 12.00
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h.

NO. Fun T2EIAINTIIN drindearennza | U1Indoaunimm
Teusansaed 0% | 38w | 20w | 38y
49 180 0 12.37 7.03 11.86 10.44
50 5 11.72 7.45 11.00 10.54
51 10 11.70 7.20 11.60 9.91
52 15 11.75 7.56 11.36 10.81
MM il MCanannisdmsizvnann q 15 Twiluna 180 fu feyaninmananssidain
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NO. Suit JZALAINITH F1indearonnzd | 13ndBaunIMINN

Teueansaed 20% | 38w | 20°y 38°
1 0 0 6.26 6.26 4.55 4.55
2 5 5.37 5.37 4.46 4.46
3 10 5.32 5.32 4.39 439
4 15 5.42 5.42 4.67 4.67
.5 30 0 7.04 6.83 4.83 4.62
6 5 5.9 5.84 4.96 5.01
7 10 5.76 5.65 4.98 4.03
8 s 7.25 6.62 4.78 4.52
9 60 0 7.15 6.23 430 432
10 5 5.77 6.52 551 | 439
11 10 6.00 7.04 5.85 4.42
12 15 6.64 6.68 4.47 5.13
13 90 0 7.05 7.12 4.57 4.48
14 5 6.68 6.95 4.16 4.10
15 10 7.63 7.90 5.07 3.70
16 15 6.92 7.21 413 4.41
17 120 0 6.82 7.75 3.51 4.91
18 5 6.61 6.31 3.81 3.76
19 10 6.92 7.66 4.03 3.25
20 15 8.26 7.44 4.84 3.99




NO. foui JTALOIANITTY dndeanenuzd | Frndecumauis
Tousanaana 0% | 38w | 20°% | 35w
21 150 0 7.09 7.55 3.41 4.81
2 - 5 7.64 7.60 5.65 413
23 10 6.84 7.27 4.56 4.21
24 15 8.09 8.02 5.78 4.09
25 180 0 7.25 7.58 4,02 477
26 S 7.96 7.12 4.45 4,07
27 10 7.01 7.50 4.54 4.52
28 15 8.15 7.80 4.86 4.16
HABIHS) M TSS anmnnsimmgikann 9 30 Fwilunan 180 Ju deyaniansnanssldan
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" v od o = A o
aﬂéiuﬁgﬂzna'lﬂ'mﬂu NUINHINPUAJUAN 9 !ﬂuﬁzuzna‘l 180 1

NO. Fuit ITHTIAIMITH d1I0A0INBUNZA | V1INADIVIAUNN
' Teusanaaed 20°y | 38 20"y 38°y
1 0 0 2.7 2.7 231 | 231
2 5 2.61 2.61 2.44 2.44
3 10 2.92 2.92 2.50 2.50
4 15 2.31 2.31 2.42 2.42
5 30 0 2.66 2.69 2,26 2.53
6 5 2.70 2.74 2.27 2.49
7 10 2.67 2.65 2.23 2.42
8 1s 2.51 2.58 2.34 2.45
9 60 0 2.58 2.73 2.24 2.28
10 ' 5 2.69 3.00 e 236 243"
11 10 2.53 2.67 2.33 2.37
12 15 2,49 2.66 2.34 2.44
13 90 0 2,56 2.49 2.24 2.17
14 5 3.21 2.73 2.31 2.58
15 10 2.35 2.57 1.96 2.61
16 15 2.45 2.57 2.33 241
17 120 0 2.57 3.0 2.40 234
18 5 2.58 2.84 2.35 2.42
19 10 2.44 2.67 2.25 2.46
20 15 2.48 2.93 2.53 2.74




NO. Suii ITHLIAINITH YiIndeanennzd | Y1IndesuniAa

Teuvanaasd 0% | 38w | 20w | 38

21 150 0 2.49 2.96 2.98 2.54
22 5 2.82 3.11 2.32 2.47
23 10 2.57 2.83 2.62 2.49
24 15 3.13 2.99 2.48 2.85
25 180 0 2.53 3.16 2.69 2.72
26 5 3.01 337 2.60 2.66
27 10 2.93 3.19 2.58 2.60
28 15 3.35 3.24 2.82 2.88
L) i1 W.UR ummnmsimazsinann 9 30 Jwilunar 180 Ju deyavinmananseld

) ¥
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@139 4.5 usAIHAN1IMAABITEY  V.E. usadiandes 2ﬁ1uﬁuﬁﬁsué"w1mmanaseé
Tuszvznawieiu usnmigamgdae q dussuznat 180 u
NO. Suii ITAANITIN Fandeenuzd | dmndesumimus

Teuvanasnd 00y | 38w | 20 | 38w
1 0 0 2.77 2.77 2.57 2.57
2 5 2.87 2.87 2.56 2.56
3 10 2.46 2.46 2.73 2.73
4 15 2.51 2.51 2.84 2.84
5 30 0 2.85 2.83 2.54 2.54
6 5 2.47 2.95 2.68 2.69
7 10 2.53 2.54 2.38 2.47
8 15 2.50 2.73 2.64 1246
9 60 0 3.25 2.70 2.23 2.48
10 5 2.45 3.53 2.38 2.68
11 10 2.51 2.64 2.54 2.52
12 15 2.48 2.88 2.51 2.65
13 90 0 271 2.66 2.56 2.50
14 5 2.59 2.57 2.63 2.65
15 10 3.05 2.62° 2.05 2.74
16 15 2.68 2.72 2.51 2.50
17 120 0 2.50 3.28 2.68 2.39
18 5 265 | 275 | 266 | 257
19 10 2.45 2.60 2.66 2.54
20 15 3.13 2.74 2.74 3.02




NO. Suii ITALIAINITH Y1Indosronnzd | M1IndBINIAMNS
leusanaaed W | 3w | 200w | 3w |
21 '150 0 2.68 3.19 3.25 2,71
22 5 3.25 3.62 2.52 2.57
23 10 2.70 2.69 2.92 2,05
24 15 3.36 3.23 2.89 3.38
25 180 0 2.73 3.29 3.08 3.30
26 5 3.30 3.59 2.84 3.09
27 10 2.95 3.02 2.82 3.41
28 15 3.54 3.42 3.12 2,70
AR M1 V.E anmnntsdwmizdsann 9 30 fuiluna 180 du degasinnmiamwasshan

. finmau 2
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' o d o 4 a
lousanesed luszuznmeadu usnugamgiiana q fuszoznm

180 334
NO. Fui LATLIINTIH Trndeavennd | Wandesuninium

Tousanoaed 200 | 38w | 20°% | 38w
1 60 0 6.52 5.7 6.35 '5.87
2 5 6.85 6.6 6.75 6.57
3 10 6.80 6.65 6.85 6.65
4 15 6.95 6.85 6.87 6.75
5 90 0 6.12 5.35 6.37 5.47
6 5 6.87 6.55 6.65 6.42
7 10 6.85 6.65 6.80 6.57
8 15 6.85 6.55 6.87 6.57
9 - 120 0 5.77 4.30 6.02 3.45
10 5 / 6.65 5.55 6.67 4.32
1 10 6.60 5.80 6.65 5.82
12 15 6.57 6.15 6.77 5.77
13 150 0 5.6 2.35 5.42 2.45
14 5 6.27 3.75 6.57 3.67
15 10 6.45 4,25 6.50 4,37
16 15 6.40 430 6.72 4.25
17 180 0 5.05 1.42 4.92 1.5
18 5 600 | 255 | 605 | 237
19 10 6.25 2.82 6.22 2.8
20 15 6.10 3.15 625 | 275

NN THINY 1.A1 Test Panel a9 AT YYD q 30 Sulnedudausiszeznandy 60 fudu

« J A
i 180 fu feyavinnirnanes nnAusdenn fraaey 20 aulasnmsnaaeuni

tsseimdueia




2 madrsdiua Whilursduazuuulos Wonluitu = 7 azuue, uonluiwantes = 6
Azuuy, wduihaies = 5 pzuu, wduiudunae = 4 Azuun, wiluiie = 3 Azuuy,

o AR P
INUMLND = 2 ATRUW, UL UNAYAm = 1 ATRUW
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