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Title A Study of Oil Extraction and Properties
(of the Oil) Extracted from Macadamia Nut

Grown at Do Chang Village

Author Miss Orada Sathaporn

Degree of Master of Science in Food Technology

Adyvisory Committee Chairperson Assistant Professor Pranee Warasawas
ABSTRACT

Macadamia is a delicious nut that is starting to be highly accepted by consumers. It is
now being produced in Thailand to substitute for its importation. The plant is being promoted for
production in highland areas in order to improve the disintegrated forest because it belongs to the
family of evergreen trees. In Thailand. the production and research of macadamia together with
its development are not yet fully undertaken because the plant is still less known. In this study,
three (3) varieties of macadamia were used, namely: Chiangmai 400 (HALES 660), Chiangmai
700 (HAES 741) and Chiangmai 1000 (HAES 508) were planted in Doi Chang village, Mae
Sruar district, Chuang Mai province. This study was focused on the methods of  oil extraction to
get the highest yield from macadamia seeds. Using Chiangmai 700, the macadamia seeds were
heated by steaming for 7 minutes before undergoing mechanical pressure. The remaining residues
were then extracted by hexane. This method was to find the highest extracted quaniity. The crude
o1l from the 3 varieties of the nut were then analyzed for physical and chemical properties.
Results showed that crude oil from 3 varieties had specific gravity and meliing point that were
not significantly different {p > 0.05). In addition, it was also found that Chiangmai 1000 had
the highest turbidity. In color analysis, Chiangma: 700 variety had the highest L value at 20010 +
0.65 but oil from 3 macadamia varieties gave a value that were not significantly different (p >
0.05). Oil from Chiangmai 700 variety baving the lowest b value (-14.57 £ 0.10). The chemical
properties of the crude oil from all 3 varieties such as jodine value, unsaponifiable matters and
acid value, were not significantly different {p > 0.05) but Chiangmai 1000 vartety had the highest
saponification number (191.203 £ 0.644 mg KOH/oil 1 g). Crude oil from Chiangmai 700 variety

had the Jowest peroxide value {1.315 + 0.378 milliequivalent of active oxygen / cil 1 kg) when
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crude oil underge refining and were then analyzed for their physical properties. Results showed
that refined oil from Chiangmai 700 and Chiangmai 400 varieties had specific gravity that was
different from Chiangmai 1000 (0.870 at 25°C). Meanwhile, Chiangmai 400 had the highest
turbidity  (0.490 £ 0.006 NTU) and highest L value (14.29 £ 0.19). The values for color a and b
together with melting point in refined oil from 3 macadamia varieties were not significantly
different (p > 0.05). The chemical properties of the refined o1l of 3 varieties were showa that to be
not significantly different in iodine value, acid value and peroxtde value, but Chiangmai 1000
variety had the highest saponification nwmnber (191.178 & 0.277 mg KOH/oil 1T g), while
Chiangmai 700 variety had the lowest unsaponificable matters (0.195 + 0.002 % by weight ).
Vitamin E could not be detected in the refined oil of 3 varnieties. The crude o1l from Chiangmat

700 that underwent refining had the highest yield at 42.667 + 0.667 % .
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A ldun m3wInena led 7l uaznie lusiuhinonluanadindinsa luSadn (C14) &9
32MBY {(Chang, 1967)

= :J P a)d? [ oY :’ @ ] ~ o
Ysmalod vaznailsdusgiuiSunainiuusazege nazvuavasgman e 15
3 1 s F 4 ¥

[ania il dn IFqaanniananudu 6-8 dadmaslsen 1o leihesay 2-3 venimiiminhy
Tdaramlszana 2-5 52739 (Chang, 1967)

& A @ o o w &M o v i o ¥ ar o e @

Fefnsszdaszislumsdidanfuisnsti i ldsuanudeudiszdy 200

= =y [} Y 1 v ar =) o o
parraradomiunatuuiuldoh e Tdmiuenuansnsa ludululasn e l5dida

o =Y ad & o :: o < :’ o o & e 2 3
dluTndwoesyiiaruniau dsiunis ldaangl led lumssitanfuiinandenldie

[ " + r
Tdgungiiganazianndu Tnoguvnigangas 1y a5y 250 oswaadon (oaainh

a

5
g [t o

L= & g’ as R
anudouszauierniaoun lshvoodliniiluld (Hamilton, 1980)
o @ a i . . o )
5. msndanannaarelsanigaraemnaIge (winterization) : 1Hunsz1umIn
o r ey o e = 2 o ¥ ar
i lysiunazhiuhiganasuvarguinnsuieiannuanuenseny Weeon tufuuaz
;y ar o o o o = ! =Y
iiulsznaudan lnsndwe lsanmen wiaswiu vrielyanasumaifigumniige uaz
== o - g 4 =23 = o et
UIptanNIaaanA NN eanguunlng 5 osrusacEed WINNiiganaouvad
o 3 o o 2 o Y oo 4w YR o , 4oy I
gueznamsuluiusdniinsoseonla M ta lasniminhdulalumsusidunainy
¥ & wnwq w2 da A mwed d oy J o ) o . . .
ndanu A ludo ubuniguupidinnounnidiowdanios 1 vTundaanil winterization
Hlomenfia oxidative rancidity 18418 A275MSAVAITAINBDAFATU (Chang, 1967)
» . o a o w
vunHiunssuasnsiliusgns aostasgueundninauuiasgy

=R o 3 @
HOANUMNGATIUATIUDTHUAAII N 4



20

¥ T
1919 4 mdriszdiugun iU T RRMTUS TnAMUIATTIY 199

dnlnauespuriadusianmnns Ty

Ardasii WHAUBINAIATIZN UIATI
1 drnrdunse s s mg KOH/oil 1 g <0.6
2 hwazmsszme R 105 oausaidon % by weight <0.2
3. Autlesoonlud Milliequiv./oil 1 kg <10
4. Aradeuiifind mg KOH/oil 1 g AURWZ
5. esaveutivhehild % by weight AURWIZ
6. frlelonu g iodine/oil 100 ¢ ANRWIZ
7. e Hunter unat ANRWIL
8. AanUHLLFUTNT E ANRWIZ

= o = g o
PR 'ET']‘Hﬂ\ﬂU‘JJ’]G\‘SﬁWNNﬁ@ﬂmW]Q@ﬁ']ﬂﬂ'i‘ill (2516)
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1. I9gau
11 uuanuades 1 3 menus AeiugiFualvi 400 (HAES 660) WufiFoalns
700 (HAES 741) uagsiufFuslna 1,000 (HAES 508) Mifiwdennnlsnansmesanriinaans
nEasigand thuaseds Sunowinse Siadeine Taeumeauaisidofolugg

g A a2
NUNEI) W7, 2547

2. s lunsnaaes
2.1 fanraudnisd (AR grade : Univar , Australia)
2.2 esazanenanlivlesi (AR, grade : Merck, Germany)
2.3 AsaFaNITn (A R. grade: Merck, Germany)
24 Twunadeusawle (A.R. grade: Carloerba, Germany)
2.5 Twideslanson lad (AR, grade: Merck, Germany)
2.6 H1TAZAIULFAIA (AR, grade: Labchem, Australia)
2.7 ATALAILDANDFOG (AR grade: Merck, Germany)
2.8 F15AYANNNTANAD (AR, grade: 1.T. Baker, USA)
2.9 NSABLYAN (AR. grade: Merck, Germany)

2.10 maazarwlluamBunlola'lad (A.R. grade: Unilab, Australia)

]

A1 #sazmewnsgIu lsdos 15 logmne (A R. grade: Univar, Australia)
2.12 ﬁymﬂ\‘i (A.R. grade: Famitalia, Germany)

2.13 ensazmeAueWi1an (AR grade: Univar, Australia)

2.14 gsnzme 1T adinos (AR, gade: Labscan, Ireland)

2.15 msaxmammgmméﬂ (AR. grade: M and B Ltd., England)

2.16 MUAaNd (commercial grade)
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gilnsalovinsessinhililumsnaans

1. qunseililumsaiariihe
11 wdoafiudarini MIU ss-2
1.2 95; 9L (hot air oven: Termacks Series TS 8000, Norway)
1.3 ATWHINVUIA 250 LAz 500 Undans
1.4 ASZUBNANYNIA 100 Tadans
15 lulnsilala
1.6 1inAei¥uIR 100, 150, 250, 600 14z 1,000 Hadans
1.7 9195210 {water bath: Polyscience, USA)
1.8 Lﬂ?@d%ﬂﬂﬁTﬂﬁﬁUh 4 AUTUS {analytical balance: Sartorius , Germany)
1.9 101 I f IR nudou (heating mantle: Ikaworks, Malaysia)
1.10 ﬁ@ﬂ”guuﬂﬂﬁﬁ
111 veudadn
1.12 wnusmdndmiusruuaz 1Hanuieu (magnetic stirrer and heater: Tkaworks,
Malaysia)
113 wmod luilmes
114 m%"mm%agwﬂ {centrifuge: Sorvall re-plus, USA)
1.15 AszAunIed wadl (filtter paper:Whatman No.1, England)
1,16 M1
1.17 ﬁﬁ”wﬂg%xﬁ?a

4
118 wiensliarmdon

2. gunsainFlumsnsssigann
2.1 é’amﬂ%mﬁ’”s (hot air oven: Termacks Series TS 8000, Norway)
2.2 mé@&’f})ﬂﬁ (colorimeter: Tri-stimutus modei JC 801, Japan)
23 wsesiinge i {Soxtech: Tecator Series 1043, Sweden)
24 Lﬂ?@ﬂﬁf{ﬂﬂﬁW NAUDY 4 AUHUY (analytical balance: Sartorius, Germany)
25 gounIaandadmivlamsn

2.6 1A3DIIAMIN WYY (turbidimeter: Hach model 2001, USA)
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2.8 39NN IIT R
q‘J =1 ar 4

2.9 FANAULULTHANS
2.10 A58

A S L4 = o .
211 mﬁammﬂswmﬂﬁmmwmm (Fibertech: Foss, Sweden)

4‘{ =S '3 = =2 o .
2.12 @3eeuns1en 1S llsan (Kjeldabl nitrogen: Foss, Sweden)

2.13 U {Thermal engineer: Carbolite, England)

& v
. wsenlszsnanatdoa
P = g 3
3.1 wiodluTnsnauianeidiuynn
o ,
3.2 Tilsunsuandogy SPSS version 10.0

B3 T‘ﬂmﬂmﬁn%gﬂ Microsoft Excel
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W1 TDF

Tidumesiuen 95%iigulinlszuia 60°c
aalu flask 9 Az 225 ml (U519 4 (11999 solution Nog 1 flask)

S g w - ~ g
A lvanaznounguvginedtlssun 1w,
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TDF(g/100g) = [(R+R)/2)-mg —mgash-B)/((MI-*er)Q)] x 100
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Residue weight (R) = (residue + celite + crucible) HAIOY — (celite + crucible)

B = Blank (mg) Auamvingnian 1/l
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B = (B+B)2-B__ -B

protein ash

B, /B, = Residue individual blank values (mg)

B e = Protein (mg) in blank

B,, = Ash(mg}in blank

M,y = Protein (mg) in sample residue
mg ., = Ash (ng) in sample residue

R/R, = Residue weights (mg) of sample duplicates

M,/M, = Weights (mg) of sample duplicates

1.3 mswdSanedviiun Teei5ann)adung Association  of official  Analytical

Chemists(AOACMETHOD ~ 40.1.05, 1995) lael#ia50emns =9 95 (Soxtech Tecator

Series1043)
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1.4 mswnfFnadilsau TaoT5amIUa1993 Association of official Analytical
Chemists (AOAC. METHOD 2.4.03, 1995) lagliinsostoouazinioanduvss Kjeldahl
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143 tsazaendeslduasITmToy
o ~ & 9 9/ q 9 3
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aofuoWsIAY
a0 et ot o A ot 4t éu @
3.3.10 mlaetansos mWmdaviotnnesnazela LHa Lasns 1IMun
s oA 4 o :;. &y (=t =3
33.11 szmue laetasines oenvuad e inguvgil lifiu 80 asswaFon
Y g’ o cﬂl
auldimiinaainy

¥ ¥ \ .
3312 Yariweind IduasduanmiUSinamesanagwe s 11d 108
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AU

% arasnr e el 'ld = 100 xa

p
d;. :} ar dl =
Woa = WHPYeIRIsNMAaD
a8 L
P = Uiy

=y o 5 o)
3.4 MIBANZNAINNIUNIA (Acid Value , A.V.) %30 Free Fatty Acid (FFA)
(191, 2516)
3Rl
= o &
. lewsadises
= g
Y. 10T aUPAN0 DA
8. mrazamedvonsay
= s ("2
2. msazane ludoy leason lod aunduiu 0.1 Tuais
AP NADBI
o o= s = e as =S I3 s oas 9 ar
341 wan'laetafises 25 Uafans sauduebaueanogod 25 Taaans 1aiuda
© = 3 e o o = <, o oae o~y =y = [~
Warmanaunsolfefalaannand (95 nleskua) 50 Taaansisartiadun 14
=y = = s g I'd = oe
342 wuasazawiueWsiiu w1 esisud) adll 0.5 dadans
i w oo = =1
3.4.3 annq lawsadinzaonaufidunasdismsazaesTudon lonson lod
@ 9 5 4 1
ANy 0.1 Tuas (danlszuns 2-3 woa)
1 b2 @ »
@ o w [ 1 7 s W 3 Yl ar o - ar
3.4 4 gaiiudres linsuhriinuiuen (13 2 05y w3 luity 10 nd1)
:’ L a 1 & o ci P~
345 agamiumsodluaiiasarenauidiinas
Ex = o 9 £ 1 o
34.6 laasadinarsazaslmdon leasonlad anuwdutu 0.1 Tuars
347 womdauiy lmasasunszia ldmsazawdvun Fanedouiund 15 Td
¥ 1 o) 1 = = an 3 9/ E
348 Hani1i lawia luaas lde1iazaitoa1any 10 Haaans 91191510071 10
& e 9 a 1 o g’ @ oo 1 9 9
naaanideaiinisneass nu laslmiiuaisoa vileeas

L GRITRLT

il

Acid Value vV X5.61

W

o e e = v 2 ¥ g - | dAq
= i]’lujﬁ'}\lﬁﬁﬁﬂﬁ%@%ﬁ??ﬁ&iﬁ’lﬂi%mﬂﬂi@ﬁi@ﬂ 1“5@?1371]!7‘1]1]9&14 0.1 bJﬁTiVlGLSH

v
4 ar a 1 d‘ 9/ o
W= umuﬂmmumumamwh (n3u)
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T &t o ¥ rod o aw
1 snanasvesmisazanela@en laason lodanududu 01 Tuaismity 5.6
TaansulduamFouleasen lsa
a T )| = LY-N
MINABINITATUINA Acid value 1TlutSumvesnsa lududass luzuledidudvn
daa 9 :’ @ s A = 3} ar g‘ @ g :} ar o
nsahauan (1ﬁfﬂnu1wuﬂwan) HIioNIAanIfa (1°ﬁﬂuu1uuu$W'inuaxumuﬂmmﬂamﬁ)
A oy 5 ar 2’ @ A A o Yo c?
w5onsa lemon (Enuthunsdua) s 1aail
=~ ;e = o ¥ g 1 ¢ o =] =
1 diafaasmsazasly@doy laason lyandudu 0.1 Tuars l§aTomedny
= o o m s w = s
n79 10taaa 0.0282 N5 WienTA1NATRR 0.0256 NS USBNIARDIA 0.0200 N5
=% [ CE=Y=1%
Usmnsa luiTudasy = AV, x 2.19 (% FFA lugiasathaiian)
Usinansa lusiudeasy = Av. x 281 (% FrA lusiUninasia)

dTinmnsalududasz = A V. x 1.99 (%FrA luginselemda)

3.5 ﬂﬁ%iﬂﬁmﬁﬁuﬂ@éﬂ@ e (Peroxide Value, P.V.) (Handbook of food analytical

chemistry D2.1.6)

gunsl

a. w3osaninlas I Tndwes

AREIGIY

1. 7 : 3 chloroforn / methanol solution

V. xylenot orange

1. iron i1 chlonde

IEMINADDI

351 WaniosailoTns W lafinod uazdanuenniuf 560 wilumnas 1o
Wawdosnenldan 30 wdi

352 etz 001 5103 nfulfozdoninaenation 4 Sumsanslu
HABANAADA

3.53 @NEISAEMUNAY 7 3 chloroform / methano! solution ﬁ\i]]lﬂ 9.9 Hanans
Lmﬂ%} vortex. Nﬁuiﬁt%ﬁﬁ 2 094 TR

3.54 set zero A0 BT AT AUREAL 7 : 3 chloroform / methanol solution Q%Lﬂu

biank
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355 @u 50 Tulnsansues 10 697 10a xylenol orange a4 luAIBE1ad RS B4

vortex mixer HerulHidiy 2 834 T uazdn 50 1Tas8R5904 iron 1T chloride LAZ KT
VY e oo &y A
M9 F1DAAT IR 1A T 04 vortex mixer
&2 ny = Y @ 5 P AloA

356 aanald s wid udah lldasimagendunadinanuernfun 560
W lung

3.5.7 N9 standard curve 1983181592010 stock  iron T (41 10 Tuinsnsay
-~ ame - 3 o &4 Wy P E,
fadaas fwienPBunmmsissnlildanududuaieg Tasgaun 0.5, 1, 1.5, 2.0 Taddas
MUY LA UANTITAZAY xylenol orange 50 TuInsdas uazlfudSuinsdismsazmona;

. = 4 [~ o e

7:3 chloroform / methanol solution i T wasgasheily 10 Hadtns
Aulanldgas

PV = (A A IM]

(W x 55.84x 2)

T A, = absorbance 04 sample
A, = absorbance U84 blank
M, = inverse Y01 slope
W - hmiinuesiinds

55.84 = 478 WANAYBANAN

3.6 M3dATEYhntiue e davhinlailsea (O Tocopherol ) (Devries, 1997)

o
alnsal
., DNTLHNY
. Lﬂ?’e’)ﬂ‘i.‘zmﬂq UUINIALUIYYYN (Vacuum rotary evapourator)

A o '3 =1 [y . 5 )
f. Lﬂi@ﬂ]LﬂﬁW‘HIﬂﬁNﬂmﬂ‘ﬂWﬂ’Jm&?}uQ%(High performance liquid
chromatography)
1. 193039AMIFAN AL (Spectrophotometer)
asndl
e ¥ oo

N, AT ALMIBNTALDENDI UAILTUTYAE 0.5

=t v < Y 8w
Y. @13azay ININaFoy loaTon lsaudusooas 50

A, Hlasduinyusy
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3. TwRonasanin
9. lnlsnonnoa
2. s Tendiud atiadan InTafsen
¥, 1RO
% 1BNILDE
E=p--}
FMIinaant
1. MISASHNEITAYINIATTIU
11 feansnasgu banud viadavInla¥sea 25 dagadu ladnned
VUIR 5 HAFANT
2 o o 4 a oo 9 1 =
1.2 azaigaaenivuen 99.8 ulosua 0.5-1 Haaans uaaelguredsuias
o sy 3 o 9 -] L4
25 Hadans uaUSURILENILaa 99.8 tloTITUA
1.3 Mlamsazaenld 5 daddes ldviailSuies 50 daaans USulsuias
o d o
A2BDNINDA 99.8 1oSIHun

mmmﬁmammm%u‘mmm%mﬁu%ﬂm
A= €bc

= oo a

A 79 Absorbance ‘Vl'Jﬂulﬂ

€ A9 Molar extination absorptivity ¥04 1Aud
- b Sein Yo =

b A8 AINNINUBULAAN 1739 (IFUALNAT)

- T SN =~ o
¢ /9 ANUMUTUARRIUT D EAS

o Y dd‘ at ¥ El ‘ ar
14 ahasazany leiudn 18 5aa1  Absorbance lasl¥iaseaianis
- ; ° : ¥y
AANAULT T (Spectrophotometer)  NAIWHIIAAY 292 W1 TIUUAT A11IMATANTNTUVD
- hl’ o e g;y’yl :.m:;lljj e Wnlr‘ﬂalycl
M50zt 1adiud Amnaduduyes hadudn ldonmsmiaidiwang i) Telu
o =) & oA dl. b =y g
asiaafinu vt luasaraeuiasud g lumsinszias 14
== { = oo
2. mssunsvhinasgruvesharsiue
=y @ = as 5 ¥
21 thalamisazaieinde 13 1125 Haaaed 1AVIaAuUUYLIa 100
= e i o o ~t t ¢ @ s Y
Tannas laarsazaonsauoannsua tazaiazais lnunaien leaon lnadutudovasz 50

a S = v 9t Y g U = o o =1 o g =y =4 =N
fuu s addas wazldgaud 3 gn udnh 1Uivsng 30 Wit afadaoilTnsiBousudn 3
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v v
AT9 A998 50 , 40 Ay 40 danaasvwasnnizmoIindadiazaisdiouniuea aiwldue
YSuaTuuia 25 Hadans udlsulsuasdmumues
2.2 leensazainin 2.1 10U 1, 3, 5 Lar 7 Uafaas laviavuia 10
Gafdestwau 4 1 GewnwdduudaduuniueasuiielSuas a2 ldmsazaioin
aiiud 10,30, 50 uaz 70 I lasniudedadansmuddy aadunies HPLC Tasldanns
Mobile phase (MeOH: Water) 97:3
Flow rate (ml/min ) 1.50
Detector UV-VIS Wavelength (nm) 292
Injection volumn (ﬂuimﬁm) 20
Wilaeanagull C 18 Hypersil H5 ODS, 25 cm x 4.6 mm
wiow guard column
iR d 25 memusaibon
3. MSASENAIREY
31 Fadiedienn 2 adudueniuea aeldazamedrediuny InunaFou
Tsasonladdioldifadfinsorenlouifindu iMamialuiueen udufvmsazarensa
woaraedda mmsTvindagumigd g0 oer@aEd Ui 30 11
3.2 spite thu lomiud insunnusuduiiniven 100 fadniudeiiadfns
3.3 MMsanan sy 3 501
34 sunelawaeieon lasldiaT 0aTsmMUTYANNIRIULTYUL (Vacuum
rotary evapourator) ﬁl‘%,@ﬂéﬁ@,ﬁﬁ 40 DR UFALTUE ANNGY 98 HPA
3.5 Mnazatvsommusatdnliulimes
3.6 noald syling filter 11% nylon V12 0.45 TuTlaswas udnseald viol
37 ﬁm%’nﬂ?@ﬁmwﬁmwﬂmmﬁimmﬁuqq (High performance liquid
chromatography) Teslf1l5utasuazannzwudersunldfuasmasgy
3.8 Mamrsina hadiud ludnd s lasmoununswuinigiu (standard

curve)}
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5w Teniud (mg /100 g) = 100 xX xV =D
W
=} = o . .
X A ﬂ‘imm%mwuaMﬂ Calibration curve
=} = -?;’ o o
V Ao USuasvianus (aannas)
D 9 dilute factor ('513:3)

A Y o w \ Aq Y w
W Ao UWTfuﬂG]’J@UWQWGLGH (ﬂﬁ'ﬂ)
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= s = dy o =) “g:
MINMANUIN 1 ﬂWﬁ?LﬂS?%ﬂﬂ?WﬂLLﬂﬁﬂﬁﬂuﬁJ'§3JWtfuﬂ']1§J°]5MGUFNLlJﬁﬁLl‘lIﬂﬂ'lLﬂmU‘le‘i 3

o o b ¥ v oYW - =
MeMug Hrsauad eusedudoy [Wi Ngumnl 38,40 uaz 50

DAY pidoiosguvgiioy 2 Ty

91

Sof v df SS MS F Sig
Treat 2 5.558E-02  2.779E-02 42.766* 0.00
Error 6 3.899E-03  6.498E-04

Total 9 22.131

o

£ MIne e DA MUIANA e s AN

=3 ¢ = 4 U a el 9 @, or
ﬂ'lS?!.ﬂﬁ%‘H!‘]J%EI‘U!‘ﬂEI‘Uﬂ’JﬁJlmﬂﬁN‘U'El&ﬂnﬂﬁﬂiﬂﬂ?‘ﬁﬂ"ﬁDMRT Gl‘ﬁﬂilﬂiﬂTiNﬂ\‘l

YNNEDANTZAUANIT IS oAz 95

@

H
Treat N Subset
1 2

2.00 3 1.510

1.00 3 1511

3.00 3 1.677
INAIT NN UAD
TREATMENT 1 w511%
TREATMENT 2 1.510
TREATMENT 3

1.677
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= o 1 ] :’ =]
I ENIANYIN 2 ﬂ’lj']ﬁ'ﬂﬁqgﬂﬂj"lﬂ]illliﬂi?uﬂnlaﬂﬁjﬁﬂaquqmﬂ\ilﬁa

b2
AUNARUALETIT 3
v F A ) T - a
GRENTI) mmama’mmama@aﬂﬂ% Nomnni 38,40 uag 50

osruraTes  ogdeliiosguigiias 2 Ju

Sof v df S8 MS I Sig
Treat 2 1.256E-03 6.280E-04 31.932* 0.001
Brror 6 1.180E-04 1.967E-05

Total 9 2.473

* ¥INoaa Uanuuananeslsilviagneadanssaua nmFoluiovaz 95

= d =4 ] 1 &1 = 2/ ar wr dw
fn‘ci?m‘S'Iﬁﬂlﬁﬂﬁlﬂf.ﬂ‘i]ﬂ’f]'muﬂﬂFnQ"U'ﬂﬂﬂ“ﬂﬂﬂiﬂﬁl?ﬁﬂTSDI\‘IRT bl‘t’iﬂﬁﬂﬂﬂ'l‘ﬂ\‘lﬂﬂu

Treat N Subset
1 2
2.00 & 0.507
1.00 3 0.531
3.00 3 0.533
ANHTTUAD
TREATMENT 1 0.531°

TREATMENT 2 0.507

TREATMENT 3 0.533"
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= 4 = Y o ot 3 [V 4
aslmaEiIn 3 msuangdanulsdsliuelviulosdaauasuadions 3 it

A a da ' o da 1 w o '
Aevugiroalvi 400 Wugmoslnu 700 neziugiaus v 1000

SofVv df SS MS F Sig
Treat 2 51.610 25.805 23.477* 0.001
Error 6 6.595 . 1.099

Total 9 43761.487

* Munene Tanusanaedtiivddgnadanszduanudeiuisoas 95

= d = 1 T ci ae 9 ar @t 5
ﬂ"l‘i”Jmiw*ﬁlﬂ%HUSﬂﬂﬂﬂ’ﬂNuﬂﬂﬂNmﬂﬂﬂnﬂ'ﬂﬂjﬂﬂﬁ‘ﬁﬂﬁDMRT l%ﬂﬁﬂﬂﬂ TIHNAIU

Treat N Subset
1 2 3

3.00 3 66.870

1.00 3 69.460

2.00 3 72723
NHITIUAD
TREATMENT 1 69.460"
TREATMENT 2 72.723°

TREATMENT 3 66.870°
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= 's EN = =1 =1 u’: ar 4
M31IAUIN 4 M5 uaTznanvulsdsutFinsldsauluuasuuaauaiions 3 aerius

a

A w L 1 @ & ' w o m r
AewuRBoa T 400 WugdoaIva 700 uar Wugdosli 1000

Sof V df ss MS F Sig
Treat 2 2.254E-02 1.127E-02 0217" 0.811
Error 6 0.311 5.181E-02

Total 9 631.478

oo

ns W09 RiwuanLuanaedinivd Wy nreaianszauanuEoiuSovay 95

= 7 =S I~ =) ua.:
A11MANYKIN 5 M aaszranundsisusales s luwasuunauaiions 3

w oA w I ' w e ' w o 1
g Aevugiaes i 400 Wugises v 700 uazWuiFslui 1000

Sof V df SS MS F Sig
Treat 2 4.078E-02 2.039E-02 2.947" 0.128
Error 6 4.151E-02 6.919E-03

Total 9 237.005

ar

ns Mo TWUA LLANA 1Rt d RN aO AN T EAUA LT OIS Az 95

7]

& o =2 k1 =4 1=} 3 v oA
A1TIMANLIN 6 MIAATIEHANLLLTS LT huudauunnadiess 3 g1eWug ao

o = 1 w e 1 w = v
WuiFoe Ty 400 HugFos v 700 uay WufiFoslnd 1000

Sof Vv df SS MS F Sig
Treat 2 9.521E-03 4.761E-03 11.070# 0.010
Error 6 2.580E-03 4.301E-04

Total 9 14.307

=1 ' A e o w e A weoy
* ‘Hlﬂﬁ]ﬁﬂ UANHLESNFNDIITNULTIAYNIGTDANTEAURITUYBUUTDYNE 95



= [ ~ T 1 d’. ] b4 s ot c“!'
fﬂ53&7‘]?15%&1}%81137181]ﬂ?1ﬂ!lﬂﬂﬂ‘lxﬁ]ﬁ)&ﬂ1lﬂﬂﬂiﬂﬂ?‘.ﬁﬂTS DMRT cl?‘iﬂﬁlﬂ&ﬂ'l?'l@ﬂﬂ‘u

95

Treat N » Subset
1 2

2.00 3 1.220

1.00 3 1.261 1261

3.00 3 1.299
PNAITHUUAD
TREATMENT 1 12617
TREATMENT 2 1.220°
TREATMENT 3 1.299"

- & = o 3 3
MIINIARUIN 7 N7 3AT 1A NE a5 unaais o lawmsanavualuwan

~ 0’: e o w o= 1 @ & et '
puRRIALEYY 3 @uWug Rewunwoalua 400 Wugidea v 700 nag

@ d 1
W I%09 TH 1000

SofV df SS MS F Sig
Treat 2 48.789 24395 22.862% 0.002
Lrror 6 6.402 1.067

Total Y 3333.983

=} ] [ 1 =l oo o o nt‘qc; o 4 o'a Y
* MUNYT M?}B?Mlmﬂﬂ%‘lﬂmﬁﬂuEJ'C‘ﬂﬂﬂJT}Nﬁﬂﬁ]“ﬂ‘iﬁﬂﬁﬂ’ﬂm%@hﬂﬁﬂ&ﬁ% 95

(3]



o d = 1 J A = £ [ @ cat’
fﬂi?!ﬂ‘i1&’%!‘1'%?]‘1.]!7]81‘1]?]'J1iluﬂﬂﬂ1dsﬁ’é)ﬂﬂ1maﬂiﬂﬂ?ﬁ 113 DMRT 11‘iﬂaﬂﬂﬂ1‘§1\3ﬂ<‘lu

96

Treat N Subset
1 2 3

2.00 3 16.152

1.00 3 19.261

3.00 3 21.848
NA1IIURD
TREATMENT 1 19.261°
TREATMENT 2 16.152°
TREATMENT 3 21.848°

¥ 1

= o S ar o s [ ]

MTIINIAKUIN 8 N15UATIHAaNULl5Us e InsAnEINT ST MsaRaI L e
= ar “w o =1 = a

nszuaumsudasuiams 1ddinrats vnwisuuanuadioiug

@oa vy 400

SofV df SS MS i Sig
Sol 1 13.524 . 13.524 21.584* 0.001
Time 1 10.170 10.170 16.231% 0.003

Error 9 3.639 0.627

Total 12 50053.792

= o

= ] s o mma w i o oy
* ‘1’333'18541 UANMHUANA DY TIUUETN mmaaaﬂmmummﬁ@um@Ua?, 95

o
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5

L4
= o Pl o o  ar e '
MINNIANUIN 9 ﬂ'iﬁ'JmﬂgW’ﬂ'JWMEﬂ‘iﬂﬁ’Jﬂﬂl@%ﬂ'ﬁ%ﬂB?ﬂi'ii!’)“ﬁﬂ?ﬁﬁ’ﬂﬂouuﬁﬂtm

= as = LY =1 S w
ﬂ‘i5‘1J’31.lﬂ]3UU'E)ﬂ‘l’]uﬂﬂﬂﬁcl%ﬁ’ﬂﬂﬁ&imtl mnmaﬂuuﬂmmmﬂwug

@raaluy 700

SofVv df S8 MS F Sig
Sol I 4.650 4.650 12.837% 0.006
Time I 36.705 36.705 101.330% 0.000
Error 9 3.260 0.362
Total 12 58427.820

* yuyene Darmuansmsadeinivdngmsatanszduanudoruionaz 05

2 8

= o ot @ o e w
ATINAIANUID 10 ﬂ’lﬁ"cllﬂ’i"ig?fﬂ'ﬂllullﬁ‘ﬂ33M%@Qﬂ1§ﬁﬂ‘hﬂﬂ‘§ﬁN’Jﬁﬂ?ﬁﬁﬂﬂu"IEJHGN[L

i

= ar o o =} = o I3
AszDIUMIDLeRINDNII [Fmiiaza vinwaaLuaa aieiu g

oalvi 1000

SofV df SS MS JE: Sig
Sol 1 1.660 1.660 8.514% 0017
Time | 48.641 48.641 249.461% 0.000
Error 9 1755 0.195
Total 12 46432.790
* minuis Samuianmsetiitoddgmendansssunueiuiovas 05
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= o ' a :‘ @ o
MFEMAFEIN 11 MIIRTIEHmANUul sy manunasd wwz linluiuan (crde oil) 917
=3 = 3 w A w I ' @ o [
IAALNAA AN 3 TORLE ABWU LT I 400 WutiFoe v 700

a o = 5 o o =)
Laz W‘Mﬁk‘h’ﬂ\ﬂ‘l’il} 1000 (IAN 25 DIFNITRLBEE)

SofV df SS MS F Sig
mm;;;m“mu 2 2.222E-09 1.111E-03 0.033" 0.967
Error 6 2.000E-07 3.333E-04
Total 9 7.560

ns MINODY MWLANLBUAnA1geaeTTed R amIsRaARsEAUA MY T U buaz 95
= r's 1 :I @
MFMANUIN 12 M3 A TIzRaulslsmvowmuyu Tuihduay (eude oil) 9190

o = a o w o 1 w e 3 '
wAKUNAANALONS 3 mowug AefugiFeslni 400 Wufwading 700
v & 7
ez WugiFea v 1000

SofVv df SS MS F Sig
B Treat I 2 69.180 34.590 157.227% 0.000

Error 6 1.320 0.220

Total 9 25702.510

* M1ois IneanmeeEai i A magianssaua Muiteiudasay 95



) d =3 T T - aed 3 s o o
ﬂ'|‘§'J!.ﬂ‘i'I&i?ﬂﬂ%lﬂl[mﬂllﬂ?.n‘mmf)FIN‘lJ@Qﬂ]!.‘imEIIﬂU’Jﬁﬂ1‘5 DMRT Gl‘ﬁﬂﬁlﬂwiﬂ"!‘ﬂ&ﬂdu
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Treat N Subset
1 2

2.00 3 51.067

1.00 3 51767

3.00 3 57.267
NI TLED
TREATMENT 1 51.767
TREATMENT 2 51.067
TREATMENT 3 57.267

= o o § :’ @ o 3 =1
MTNNARUIN 13 AaTERa Ul sdsuma L ‘luumuﬁu {crude oil) 1NIUGH

~ 3 v A o ' w & t
nuaATIAdoN 3 wewut AowuTiue g 400 Wugiaee v 700

w & 1
naziugreelng 1000

Sof V df SS MS F Sig
B Treat 2 14.706 7.353 22.729% 0.002

Error 6 1.941 0.323

Total 9 3115.424

=

* W90 LaTenA190gteE AN

s

2]

e ed e Sy -
"Nﬁﬂﬁﬂ'igﬂ'ﬂ‘ﬂ'.]rllﬂ%ﬂuu3605‘13 95



100

o < =f ¥ ¥ = oo b o -1
ﬂ?ﬁ’)mi"lz"r‘il‘lﬁﬂll!ﬂﬂﬂﬂ’J'I‘NB!.FIﬂﬂ1dﬂl@ﬁﬂ]!ﬂﬁﬂiﬂﬂ?iﬁﬂ1§ DMRT “l?mammﬁwmu

Treat N Subset
1 2 3

3.00 3 16.97

1.00 3 18.60

2.00 3 20.10
INANTIIUUAD
TREATMENT 1 18.60°
TREATMENT 2 20.10°
TREATMENT 3 16.97°

5
=3 o = 0w & 5 o
MITIHTNAHUIN 14 msamﬁwwmmuﬂsﬂmuma a 611!14"5‘1J1&$’11J {crude oil} 1INUUGA

v &

oy n o o ' @ 1
uuARIAENE 3 apfUg ARWUGme vy 400 WL Fiea v 700

]

a & A 1
UAEAUTIFY M 1000

Sof V df SS MS F Sig
Treat 2 0.136 6.821E-02 1.241" 0.354
Error 6 0.330 5.494E-02

Fotaj 9 15.469

ns He e Tuwuanuuana et ddamatanizauau@oiul eoaz 95

o



= o = :‘ o o o
ATTTMANKIN 15 M BATIZHA T UTIuAE b Tuiiuay (crude oil) V1TNUEH

a4 :: @ & ek e & ' w  d 1
LUAA AN 3 e AeviugEa il 400 WugiBoaln 700

o & 1
way Wugwealva 1000

101

SofV af =S MS F Sig
Treat 2 1.127 0.564 44.139* 0.000
Exror 6 7.660E-02 1.277E-02

Total 9 1801.791

* yode Tnnuusna wasalivddanadanszduan¥eii ovag 95

F=3 d = [} 1 .:5 aa] Y o ar c:l’
ﬂ]3'Jlﬂ‘i13‘H!ﬂ%ﬁ‘ﬂmFJ‘Uﬂ’ﬂNL&ﬂﬂﬂN‘UﬂﬂﬂHﬂaﬁliﬂﬁnﬁﬂﬁ DMRT 611’1%@%‘19]1‘51\3%‘11&

Treat N Subset
1 2 3

1.00 o 3 13.71

3.00 3 14.15

2.00 3 14.57
1N
TREATMENT | 1 3% "
TREATMENT 2 14.57°
TREATMENT 3

14.15
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b
= o o w &
ATTMANUIN 16 MIUNTEHn UMY mvaganaonmad Ui iudl (crude oil) 910

o = ng w g a o
BARLUAA AN 3 TERUTE RoWUTEL

nazu T v 1000

1

Aoa T 200 Fugdvalna 700

S of V df SS MS F Sig
Treat 2 4.222E-02 2.111E-02 0.792" 0.495
Error 6 0.160 2.667E-02

Total 9 155.620

ns WINUHA WnuANIanmseieiiivddanaad

ANTEAUAMLEDITLS 08B 95

o o 1 = :‘ w = )
MITNAIARUIN 17 M3 AT 1zraNuulslsivaesatle Tedu Tutiniudy (crude oil) 110

@

=4 =3 QB)I FY
WARLUAANASIONS 3 ENONUT ADNY

4

e o 1
uay Wi o Ty 1000

& = v w &a ]
5550911l 400, Wugroelui 700

SofV df SS MS F Sig
Treat 2 9.174 4.587 0.435" 0.666
Error ) 63.231 10.538
Total 9 54413236

ns BN WiwuAMULenawodiodAYmITRRszdUaIERIu DY Az 95
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= 'd 1 = 3’ ar =
AITHMANLIN 18 N5 ATIsA s Usuvesmadeutivhe Tusiniudy (crude o) 910
o =) g w A O = 1 1 @ & e v
IAALUARTALIET 3 aeWLf AoWu g lvy 400 Wugiaesln 700

uazRufFoalva 1000

SofVv df SS MS F Sig
Treat 2 B.667 4324 7.973* 0.020
Error 6 3.261 0.544

Total 9 324819.899

* ¥anehe dansmna wesaiiisddynatianszaun el esas 95

=Y < o 1 1 a ot o/ @ o A
ﬂ"l’i)&ﬂ‘i'l:i‘i‘i&ﬂ%ﬁmmﬂﬂﬂ31%![?}0@1\3%@%11&{161816\&5313fn‘i DMRT ah*immmsmmu

Treat N Subset
] 2

.00 3 188.802

1.00 8 189.914 189.914

3.00 3 191.203
INFT1TURD
TREATMENT | 189.914"
TREATMENT 2 188.802"

TREATMENT 3 191.203°
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kg
=N o = r a s =3
AT1IMANUIN 19 NM5IATIEVANUlTUTmvesmserdawiivhe 1l Tuisuay

g o 2 w o w o ‘
{crude oil) IMLARLUAAUMDONI 3 TIOWUT ﬁ@WuﬁﬁfEJﬁiﬂM 400

a a

@ oA 1 wr A v
UG lv 700 uasWugmoe Ina 1000

SofV df SS MS F Sig
Treat 2 3.260E-03 3 1.630E-03 2.179" 0.194
Error 6 4 A87E-03 7.479E-04

Total 9 3.124

ns 1D linurNsuanmsedNitsdayneadanzaun Nudeuiovay 95

= & g’ o e . =1
FITIMARNIEIN 20 M5 BATIEHANLLTY 59389039 qumu@m (crude oil) 1INWDA

= 3 w o - ' w A 1
LUARANAIIUN 3 TUWUY ﬁ'ﬂwuﬁﬁﬁﬂﬁﬁhﬂl 400 ‘If\lil‘[zL‘}ffJ\'icl'ﬁﬂJ 700 Lo

@ oA 1
WuU§IF09 1 1000

Sof vV df SS MS F Sig
Treat 2 4.358E-02 2.179E-02 1.288" 0.342
Eror 6 0.101 1.691E-02

Total 9 6.339

ns N089 luvunnuuena el yneatanszaun NI asuipoaz 95
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- ’ ' ¢ 7 F
AITNNIANNIN 21 fni'?llﬂ513Wﬂ31ﬁl£ﬂﬁﬂijumaQﬂalﬁJ{ﬂﬁ@aﬂ]‘],c]fﬂ 11&”1%1«5@“ (Crude Otl)

=) = I o o e v ar = 1
VINWARUAR AN 3 geRu RewuiFalng 400 WugiFvaln 700

uazsiufFealva 1000

S of V df SS MS F Sig
Treat 2 R.494 4247 10.617* 0.011
Error 6 2,400 (.400
Total 9 75.692

* yued Baouuendedaitrd dymedaanszdua nuveiuiooay 95

=Y ¢ =1 1 T a‘( = 9 o s E‘i’
MsImzvSeumguanuuanaivesnRdslingInns DMRT lnaa 915136033

Treat N Subset

2.00 3 =35

1.00 3 3.264

3.00 3 3.471

TINANT NI A

TREATMENT | 3.264°

TREATMENT 2 1.315°

TREATMENT 3 3.471"



P o ' © o e =
AVIHAINNUIN 22 ﬂ'ﬁ'JLﬂ';'rWﬁﬂ’iﬂ'ﬂlfll.'l_lﬁ‘ﬂ'E'Juﬂ!@\‘\ﬂ?'mﬂ’N‘UHW']&’(’mﬂ 25 DRI 5T )

k4 s EY
0 v St g ¥ = = . =4 s o
clumuumumsmwﬂﬂmqm (refined oil) VTMUAALUAT NALLLYI

106

w dA o LA v @ oA 1 @ oA 2
3 WU AowuLgTedIn 400 Wufaroelnal 700 unzWuTGoa vl 1000

S of V df SS MS F Sig
Treat 2 1.040E-06 5.200E-07 8.067* 0.017
Error & 3.600E-07 6.000E-08

Total 9 6.813

* wunehs Danuusnaeegdiiodngnieen

FRszAUA T UTa0RY 05

=3 g = 1 t c; ‘e v ar ar c‘(’
ﬂﬁ’é!.ﬂ‘ﬂ‘z‘ﬁuﬁﬂﬂ!'ﬂﬂ‘ijﬂ’ﬂuMﬂﬂﬂ'ld‘ll’é]xiﬂnﬂﬁﬂiﬂﬂ?ﬁﬂﬁ DMRTIT‘iWﬁﬂQﬂﬁNﬂQH

Treat N Subset
1 2

3.00 3 0.869

1.00 3 0.870

2.00 3 0.870
NN IIHUAD
TREATMENT 1 0.870°
TREATMENT 2 0.870°
TREATMENT 3

0.869"
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= ' ' py w . et o = =
ATTIMAENIN 23 MRzl sdsmvommuyu lnhiliuriunssuisildusans

R =1 p=3 3 o dA [T
(refined oil) INURAULUARUALLING 3 TIUWUT §

w e ' w A 1
Wupaea Ty 700 uosWufiBes1na 1000

i foWugIoaln 400

Sof V df SS MS F Sig
Treat 2 3737E-02  1.869E-02 21.767* 0.002
Error 6 5.1S1E-03  8.584E-04

Total 9 1.475

=2 1 1 ~ e o ar am ar J o
* MU0 ﬁﬂ'}ﬂ]!,mﬂﬁﬂﬂ@fJ'IQiJUFJﬂWﬂ‘ELI“V'INﬁEIﬁﬂS%ﬂUﬂﬁﬂiﬂ&%@ﬂu%@ﬂﬁﬁ 95

= < = v ¥ =t ot o [ w &
111 33!?\‘5131’1!1}%8“!%{]“?\3 THA ﬂﬂ'lﬂ‘\!@\‘lﬂ'llﬂﬂﬂiﬂﬂ?ﬁ 013 DMRT G!‘Viff\lﬁﬂ AU

Treat N Subset
i 2
2.00 3 0.352
3.00 3 0.355
1.00 3 0.490
pnasiufe

TREATMENT 1
TREATMENT 2

TREATMENT 3

0.490°
0.352"

0.355"
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= rd L= :’ s ' =S @ = =y
ATTIAMARYIN 24 N5 AR UL T e Llwhiuriunisudi i ldusans

a

. =1 = tg @ a ar = )
(refined oil) BMNIAAUNANIALIENA 3 TewuE Aoviufos v 400

w A ' s = 1
WuniFoalua 700 sazdufiFoslnad 1000

SofVv df 58

MS F Sig
Treat 2 1.669 0.835 10.362* 0.011
Ermror 6 0.483 B.056E-02
Total 9 1688.624

* WD UAuLenaldegalted

AN RaANIEeUAI Y BT U DoAY 95

= d =4 L] r d' oY=t 9t s ar z?l’
ﬂﬁ’&&ﬂ‘i’l%?‘i!ﬂ%ﬂﬂ!ﬂﬂﬂﬂ’ﬂ?l!!ﬂﬂﬂNﬂli‘Nﬂ]!ﬂﬁ{liﬂﬂ?ﬁﬂ]ﬁ DMRT 1ﬁN@ﬂ3ﬁ1iNﬂ\‘iu

Treat N Subset
1 2

3.00 3 13.30

2.00 ? 13.47

1.00 3 14.29
NHITINTUAD
TREATMENT 1 14.29°
TREATMENT 2 1347
TREATMENT 3 13.30°
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= I r ;v ar t oV <y -::-'{
ATINNANUIN 25 ﬂ’]ﬁ?i?‘l'ﬁTSﬂﬂ'ﬂi}LLﬂ‘iﬂii)u“&JﬂﬂﬂWﬁ a GluHW‘JJuN'luﬂ‘i'iﬁJ’JﬁﬂﬂﬁU‘iﬁTlﬁ

3

. =] =) ug: a L = '
(refined oil) ML BAULARUMTIBI 3 TeWuT AowutiFosln 400

wugdoalny 700 uag siugFuslng 1000

Sof v df 8S MS F Sig
Treat 2 0.299 0.149 1.765" 0.250
Error 6 0.508 8.463E-02

Total 9 4034

ns Mo lwnauuenmseduiibidymeatanssduanndeiuiovas 95

=y '3 Tt :, ar 1 =y 9 Py =
MT1AARUIN 26 N5 TATIEANNLYsUTINveIad b lwihTusunssuaTi ldusans

3

4 o = :; LY ar & 3
(refined oil) VIAWARLUARIALI VI 3 MURUT AeRUTIFea T 400

L @

w 1 @ o 3
WugiFoe 1 700 uay WuRITalri 1000

S of V af S8 MS F Sig

Treat 2 3.527E-02 1.763E-02 0.422" 0.674 -
Error O 0.251 4.182E-02

Total 9 3.783

ns HINYAS MnUAMILana et il d vy eatanszauansaiuiouas 95



o o Qy Y ) ey
AIIEMANUIN 27 ﬂ???kﬂi?$ﬁﬂ31ﬂllﬂ3ﬂi?us{l@ﬂﬁlﬂﬁﬁ@ulﬂaﬂ Gl,‘UUTNUW’IHﬂ'iﬁil’Jﬁ

o @ ¥ o & . o a o v oA w
mﬁiwmq‘n‘ﬁ (refined oil) IUBAALIAA UALUETI 3 TN

110

s

T AoWuT
P=} 5 ar o s ¥ ar o o ¥
woaTnsl 400 Wug@o 1 700 uazWu§Eoe 1w 1000

SofV df S MS F Sig

Treat 2 0.000 0.000 0.000" 1.000

Error 6 4.000E-02 6.667E-03

Totat 9 16.040

ns ¥E09 luwuaMuuana o ie i

Siynataiszduanusoiuisoas 95

= & ' = :’ ar ' Sved
AT NMANYID 28 ﬂ"li’.)iﬂ51$‘}”iﬂ??ﬂuﬂﬁﬂi?u‘ﬂﬂﬁﬂ}iﬂiﬂﬂu Gluu’]‘JJuWWUﬂ'iﬁllTﬁ

El = = . = = 3 a
MIRUTNT (refined oil) DIMUEALLAR UATIENG 3 FA10WUT Fo

w & ' o = ' a et 1
WuiFoal 400 WufiFoalvd 700 uaziugdoatus 1000

S of v df SS MS F Sig
Treat 2 1.498 0.749 0.198" 0.825
Error 6 22.670 3.778

Total 9 49284580

[l 1 ) = oo oo w o e ar y a9t _
ns 1’?1}'165\3 lllj‘W“U'F]’JTJJilﬂﬂﬂNBUNlmE}ﬁW]fgﬂNﬁﬂﬁl‘VISS,’ mmm%'@mﬁ@ﬂaz 95
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=Y o [ =N :’ ar 1 et
MITOAHIIN 29 M5 uRTIZHA MMl sssvesmadeuiivhe Tiaisiusdunisuds

FalifuSana (refined oil) 1nsuiauman o 3 aowng Aedug
Foalval 400 Wugdeslug 700 nay WuiiFoalua 1000
Sof v df sS MS F Sig
Treat 2 52.349 26.175 3.661* 0.091
Error 6 42.903 7.151
Total 9 319712.822

=] 1 I AW oo e [ d <& o
K “HiJ']EJSQ iJﬂT]Wll%LF]ﬂﬂN@UN‘iJuUﬂWﬂﬂJ‘VINﬁU%%ﬁ3@1]'1”1’31%1%@%u‘i@ﬁlfw 95

a ¢ o ' 1A eacd Y w P
ﬂ'l‘i?i.ﬂ31x“ﬁﬁ_r%ﬂﬂW]UUﬂ'TlN!!ﬂﬂﬂ1ﬁﬂl®3ﬂ]!ﬂﬁﬂiﬂﬂaﬁ N7 DMRT Gl‘ﬂwﬂﬂﬂﬂ"li'lﬁﬂ\iu

Treat N Subset
1 2
2.00 3 185.313
1.00 3 188.857 188.857
3.00 : 191178
VINAT I UAD
TREATMENT 1 188.857"
TREATMENT 2 185.313°

TREATMENT 3 191.178"



9
A151971AR1IN 30 Mz anualsdsauvssmsadeontvhelu1d Tasiiunm

2 o = < . =3 - e w
nﬁmﬁﬂﬂﬁmqm (refined oil) IMEUAALLAA UAYNI 3 TIWWUT

& o LA 3 e o et ' a oA 1
AeWugrpe Ini 400 WuTiealnl 700 ey WuHIFeelnd 1000

112

Sof V df SS MS F Sig
Treat 2 4335E-04  2.168E-04 5.762% 0.040
Error 6 2257E-04  3.762B-05

Total 9 0.379

* Y69 UAULANA1ID 81BN

N

yneadANsZAUAIIY NS 00ag 95

M3 nszmlsoudeounumna 190N 08a835 015 DMRT lHHafinis196 94

Treat N Subset
1 )
2.00 3 0.195
1.00 3 0.209
3.00 B 0211
VAT nTuRe

TREATMENT 1
TREATMENT 2

TREATMENT 3
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= 4 :’ s 1 o o <u fa’.
MTWMARUIN 31 MR IEEAIIYsdsuwaensa Tshifurinssuasiduigns

) =4 =t 3 @ A e =1 ]
(refined oil) MNWARALLAN AL 3 eWuT AofiugiBus v 400

ar o A ' e oo ]
Wuitrealni 700 nazwugaesIna 1000

SofV df SS MS F Sig
Treat 2 4.652E-03 2.326E-03 0.377" 0.701
Error 6 3.699E-02 6.166E-03

Total 9 0.452

ns Maned s LiwoanuananedsitedAynsanansedua il ieuay 95
=S < 2 o o :’ ar ' =
MIIMARUIN 32 M AR zranulsdsuvesawlesoon lag Turhiurunssuis

© Y o = & <t = n‘j o oA
MIAUTYNT (refined oil) INARLLAATLATIINI 3 TWHUT AROWUT

~ 1 w & ' o da '
@ualva 400 WugFod i 700 uazy WufFslng 1000

S of V df SS MS F Sig
Treat 2 0.873 0.437 1.456° 0.305
Error 6 1.799 0.300
Total 9 551.770

ns Manede ldwuanuuenaweaiisdifgynsatanszduanuyeiudevay 95



= o ) :’ LY 1 ot o = g
MIENAELIN 33 M3TnzianualslsamveslSinaniuiusunssuasi i uigns

3 = o LY 4 @ a ’
{refined oil} MINIVAAUBAAVANING 3 TIUWUT Apwuides v 400

woo¢ A T o d et §
Wufreslnd 700 uaz Wuidsalud 1000

114

Sof V df SS MS F Sig
Treat 2 9.556 4.778 10.750* 0.010
Error 6 2.667 0.444

Total 9 15305.667

P T 1 A o g ow mes o g o 3
- ‘I’TZ‘LHEJE]QQ Mﬂ'JHJLLGlﬂG]NE]EJN‘MH?JET"I?IQJUYINﬁﬂ@migﬂﬂﬂ’ﬂm%m\lwiﬂﬁﬁﬁg 95

[=Y & = 1 1 d’ Y-} i o st L_u;
MsanzHnSoumauausand eI aulasIsn1s DMRT MWMHadan15196 93

Treat N Subset
1 2

3.00 3 40.333

1.00 3 40.667

2.00 3 42.667
PN NI UAD
TREATMENT 1 40.667
TREATMENT 2 42.667
TREATMENT 3

40.333"
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=nf {12-1‘5‘:‘4‘1“8‘\:‘:‘7171\0563 [+

e P
LAY EE: <%
L ) 190 82,4 Ref Ui
A e Aepl SRl s Name
prvi
- e e e e At = e wme b o e L mawema o 7.ﬂiwu-’__4-.. 77777777
A - = kO 2

o ' =Y s = - s o .,sj ar = =1
M 12 ﬁ’JE]EJNNﬁﬂﬁWﬂﬁﬂ@?&ﬂi?zﬁﬂlﬂ3M1M3%7MH@1MH1N14%1ﬂLiJﬂﬂLLN?’I?’HL(}]L‘}JU

o
o

o o A 1 1_—_; 1 o =
aeviugdvalua 1000 Arkunszomsiliuign
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