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Abstract

The objective of this project was to set the standard of operation for the clay coffee
roaster which uses an induction cooker. By using the design of experiment with 2" factorial
method at the significance level of 0.05 to find the optimal factor for roasting coffee beans by
heating which causes the 0 TDS (Total Dissolved Solid) to be at 1.50 as determined. There are
three control factors which are the initial variable. including the watts of the induction cooker. the
time for roasting coffee beans. and the corner of the coffee roasting machine. Each factor is
scparated into 2 levels and repeat the experiment 3 times. Results indicated that the Wattage value
of the induction cooker and the time for roasting coffee beans affect the % TDS (Total Dissolved
Solid). thus. the optimum factor for the % TDS (Total Dissolved Solid) when the watts of the
induction cooker at 800-watt and the time for roasting coffee beans is 13.73 minutes. The project
was confirmed by using the T-test with the roasting of coffee for 8 times. Assuming that the %
TDS (Total Dissolved Solid) equal to 1.50 or not. so the result is the % TDS (Total Dissolved
Solid) is equal to 1.50 at the value of the significant difference is 0.05. Therefore. the level of

cach factor can be implemented to roast coffee beans.

8 . 3 3
Keywords: the clay coffee roaster. design of experiment. 2" factorial method
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Source of Sum of Squares Degree of Freedom | Mean Square FO
Variation
A SS, (a—1) MS, :MSA
° O MS,
B S8y (b-1) MS, _Ms,
°MS,
C SS. (c—1) MS, _ MS.
°MS,
AB SSAB (a—1Db-1) MS F = MS 5
° MS,
AC SSAC (a—1(c—-1) MSAC F = MS,.
° MS,
BC SSpc (b-Dc—1) MS e F = MSyc
" MS,
_ _ _ MS
ABC SS zc (a-Db-1D(c-1) MS F = ABC
°MS,
ERROR SS, abc(n—1) MS,
TOTAL SS, aben — 1 MS,.
M5 UMIMUIUANATINAGIADI (Sum of Square) &S aeunsi 2.1
a b ¢ n 2
SS, = . @.1)
T ;;;;y i " ben
AnasIumdIaeIveslatenan muda ldaaaunsn 2.2, 2.3 uay 2.4
1 a y2
SS, =— >y’ — L= (2.2)
* ben ;y“ abcn
1 b y2
SS, =— >y’ — e (2.3)
" acn jzly'J" abcn
1< :

- k.
abn abcn
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SS,.=|— ; SS, —SS (2.6)
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B an 121; e abcn}
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AMWATINMBITDIV0 0T8TV 3 113 v Idaeaunsn 2.8
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i=l j=I k=1

=SS ~8S, —SS, —SS.—SS,, —SS,c —SSyc

Subtotal(ABC)

f‘hW’dﬁ33Jﬁ1ﬁl\1ﬁf)\‘]“ll®\‘1ﬂl']ﬂ’3'13Jﬂa1ﬂLﬂﬁ@uﬁWﬂﬁﬂﬁ1u’Jﬂ!ulﬁﬁﬁﬁilﬂﬁ‘ﬁ 2.9

SS; =SS, _SSSubtotal(ABC) (2.9)
M15ATUINUAT Mean Square
ANATINYNNIAIT09UDIT]eHAD
MS, = S5, (2.10)
a—1
SS
MS. =228 (2.11)
ob-1
ms, =5 (2.12)
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SS
MS, =— 48
P (a-1)(b-1)
SS
MS — AC
“ (a=1)(c-1)
MS,. = SSpc

ﬂl”lNﬂi’Jllﬂﬂﬁ?ﬁﬁﬁi’)ﬂ"lﬂ’)ﬂﬂ’JﬁJﬂa"lmﬂﬁﬂu

SS
MS, =—FEL
r abc(n - 1)

(3

danan IgmaaeUaNNATIUARAEDA F

Factor A : E) = MSA
MS,
B:F, = MS 2
MS,

M,

C:F, = Se
MS,

Interaction AB: F0 = %
MS,

ACZ E) = %
MS,

BC: F, = MSpc
MS,

' s A o '
LiWﬁWHWiﬂﬁl%}ﬂWﬂ@uLlﬂﬁﬁmﬁ@ﬂWH’)mﬁWﬂW Effect LLag SS GU’E)\‘lﬂﬁﬂﬂﬁlelﬁj“lﬂﬂ@ﬂﬁN 2.2

(2.13)

(2.14)

(2.15)

(2.16)

(2.17)

(2.18)

(2.19)

(2.20)

(2.21)

(2.22)
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Treatment
A B AB C AC BC ABC
Combination

(1 - - + - + + -

A + - - - - + +

B - + - - + - +

Ab + + + - - - -

C - - + + - - +

Ac + - - + + - -

Bce - + - + - + -
Abc + + + + + + +

N3 : NBAN (2559)
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ADULNTAN (Contrast)
9 1 1A A @ g’/ = 9 4 (% v A
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Contrast A=[a+ab+ac+abc—(1)—b—c—bc]

Contrast B=[(1)+ ab+c +abc—a—b—ac —bc]
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Eﬁ’ect = T (223)
n

MIMUIUMIANATINAAIADI (Sum of square) TARIAUNT 2.24

[Contras‘[]2

SS =
n2*

(2.24)
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4.4 Mm3IniHansznuvesisfivhnsmaaes

45 mammiviangauvesilase

4.6 MINAADUINDHUTUNA

4.1 MITUAIHANINAGDY
o Ay g A Yo o A Yo
MinmseanuuumInaaedasi lanarluuni 3 diari Tassnwdenldisms
a ~ @ Y Yo o Y o
ponuuUMInaasusnmeion 2 szav 3 Tavs Tasdiasilasennldihnsneasas
asnvdeUanzyeImslfianuliassmwdduveIn1INAass (Run order) #91/5znoudle
y o 2 <
N1INAADININUA 8 N1ITNAADINATNINIINAADINT 3 501 5I901T/U 24 NMsnaasdlay
Mruaaniedan 139 0.05 geainlasenuldimsiuiinanua %TDS (Total Dissolved

Solid) luneazmsnaasslumsiamsnaase aauaadluaisan 4.1
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M9 4.1 MsuRansnaaousnmeizen 2 szau 3 Tty

My | M3 SIORE 1
M3 | naaey — - S — %TDS
AINAVDIN 1817 UN1TAD | YNYRUATIND
NANDI oL oL B . “d (Total
waiman lldh Gad) | waanul (i) | waanul (esen)
Dissolved
(A) (B) © .

Solid)
5 1 800 10 45 1.54
22 2 1000 10 45 1.53
21 3 800 10 45 1.58
3 4 800 15 40 1.40
7 5 800 15 45 1.46
12 6 1000 15 40 0.30
19 7 800 15 40 1.53
14 8 1000 10 45 1.64
11 9 800 15 40 1.51
10 10 1000 10 40 1.74
8 11 1000 15 45 0.48
1 12 800 10 40 1.62
9 13 800 10 40 1.64
16 14 1000 15 45 0.37
23 15 800 15 45 1.43
17 16 800 10 40 1.66
18 17 1000 10 40 1.49
4 18 1000 15 40 0.10
24 19 1000 15 45 0.20
15 20 1000 15 45 1.48
2 21 1000 10 40 1.58
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lﬂ' a =) 3 3 1
MI19N 4.1 MITRRaMINaaousuinmeisea 2 s2au 3 o (99)

Meu | M3 ave i
M3 | NAaBa — - - %TDS
AIAAVDIA 17a1TUN1IAD | YUVDAUATOINT
NAADY L L. B . B (Total
uiwanlwvh (Gad) | waanul i) | waanul (ese) |
Dissolved
(A) (B) (©) .
Solid)
13 22 800 10 45 1.52
20 23 1000 15 40 0.23
6 24 1000 10 45 1.51

4.2 ﬂ]ﬁ!ﬁf’)ﬂiu!ﬂﬁﬂ1ﬁﬂﬂﬁ@ﬂﬁ!ﬁu1$ﬁu
A A 9 o = Aa o 9
mﬁLa’aﬂimﬂa‘wmmzﬁuﬁmﬁ‘umi“lnﬂam%Laﬂﬂm@uﬂuuﬂmﬂﬂg INHANTT
a J { v [ o V1w ' <
AATIzHaNulsUsIu mnd 4.1 wun ﬂﬂﬂﬂﬂaﬂllﬁ}uﬂ ﬂnﬂml’mmnmmaﬂulv\lﬂmaznm
o < 1 ' . ) 4 A '
Tumsanuaamudiinansznunenn %TDS (Total Dissolved Solid) Lﬁ@\?ﬂ']ﬂWﬂ’lﬁﬂﬂﬂ’l

a A

v 9
P-Value tHounumszauiiod1Ani 0.05 A1 P-Value Hoon110.05 uaasnatetiuionsna

v Yo o

1 (% 1 =% ) = o (% d‘ (=}
apanlsnouaues (%TDS) edlliedinny Fiamilassnudaiinsaagdideden il
1 1 . . v 4 < < [
HANTZNUADAT %TDS (Total Dissolved Solid) laun yuveunsosnuuaaniu Tasesaw 2
% [ VR4 ] a3 [ 4 < a3 [ [
Tave laun ariadvesauiman lddnuyuveuniesnuuaanuvluazilateson 3 Tade
Yy 1 v 7 v < < < A < <
1dun ariadveumnuimian T narlumsauuaanuliaz yuveunsiesnuuaaniul
f ) ] v
HAAIAINING 4.2 MAUUINNTNTANNING 4.2 WUIA1 R-sq 0D 97.82% Feaninlna
< 1 o o 1 ?1’.1 a @ LY
100 wanaldiHi U @uuusiasIMInanoen Ui ua N0 s U1eANUAULLTU0 916
~ 1 A Y I 1 = . 1w A Y A
wlsaeuaueinnszareseuannae lailued19d taz R-sq (Adj) 110D 97.50% Ua1lnalAes
1 1 T W a A 1 o T 9 @ o
AUA1 R-sq uaaenanlsoaszrseunasvesnnunundsgnlad ) ludaunusiaesnis
ADRUIMINZ ANIA) W0 lTdnyazuean s ladulsuinnuly (Overfit) taz ' ldNa1sanan
o U d'

| 9
Lack of Fit WU13A1 P-Value IM1AY 0.225 G?QN”Iﬂﬂ’Nﬂ”Ii%ﬂ‘lJuﬂﬁ”lﬂiUuVl 0.05 AUUTINITD

Y = a o 4
ﬁgﬂllﬂ’nﬁllﬂ”liﬂﬂﬂﬂﬂ UANWNUIZ TN (DFINIY, lﬂJillWS, 2562)




Factorial Regression: Reults versus Watt, Time, Angle

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Model 7 7.33598 1.04800 144.55 0.000
Linear 3 5.21322 1.73774 239.69 0.000
Watt 1 2.16000 2.16000 297.93 0.000
Time 1 3.05307 3.05307 421.11 0.000
Angle 1 0.00015 0.00015 0.02 0.88
2-Way Interactions 3 2.11795 0.70598 97.38 0.000
Watt*Time 1 2.07682 2.07682 286.4¢ 0.000
Watt*Angle 1 0.01707 0.01707 2.35 0.144
Time*Angle 1 0.02407 0.02407 3.32 0.087
3-Way Interactions 1 0.00482 0.00482 0.66 0.427
Watt*Time*Angle 1 0.00482 0.00482 0.66 0.427
Error l1é 0.11600 0.00725
Total 23 7.45198

Model Summary

S R-sq R-sg(adj) R-sg(pred)
0.0851469 98.44% 97.76% 96.50%

d’ a 4 - 1 o
MWD 4.1 HaMIAATI2HANN51/591910 Minitab neuaaziifady

Factorial Regression: Reults versus Watt, Time

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Model 3 7.28988 2.4299%¢ 299.81 0.000
Linear 2 5.21307 2.60€53 321.¢60 0.000
Watt 1 2.16000 2.16000 266.50 0.000
Time 1 3.05307 3.05307 376.€9 0.000
2-Way Interactions 1 2.07682 2.07682 256.24 0.000
Watt*Time 1 2.07682 2.07682 256.24 0.000
Error 20 0.16210 0.00810
Lack-of-Fit 4 0.04610 0.01152 1.59 0.225
Pure Error lé 0.11600 0.00725
Total 23 7.45198

Model Summary

S R-sq R-sg(adj) R-sg(pred)
0.0900278 97.82% 97.50% 96.87%

d’ a 4 .. [ v
MNN 4.2 HaMIAATI2HANN51/591910 Minitab vidsa1naazililade
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43 MINTIVFOUANNGNABIVRIFUILLININAARY
Y 9
43.1 MIATIADUNINTZWAIVOIAIUANAN AITUNAFIUMINATO VAL
H, : Mauanaeiimsnizaeauuulng

1 ] Y = 9] ,:' ] ] a
H,: ﬂ']ﬂ")uﬂﬂﬂ']\iuﬂTﬁﬂﬁ%ﬂ']ElGl’J‘VlhliJslsﬁlm‘U‘]Jﬂ@I

Probability Plot of RESI1
Normal - 95% ClI

Mean  -3.24972E-16

StDev 0.08395
95 N 24
AD 0316
%0 P-Value 0519
ao‘
70
€ 60
@
g so
S a0
30
20
10
5
ol . |
0.3 0.2 0.1 0.0 0.1 0.2 0.3

RESI1

MNA 4.3 taaansuantaauulnfvesmdIuanag

NMINN 4.3 WUIINTNTLAYAIUIAIUANAINNITNIZ8A MUV NAYT D
1503 t9aou 1a91nA1 P-Value 199015ATI9T0UTAUNINY 0.519 FIUAILINAI 0.05
Y
v @ 1 (a a [ 1 1 1 I
aaiude ludasauufgiunan ( Do not Reject H, ) HAAINMILINLIIVDIAEIUANA 111U
a J
wuvlnd (Jaeig, 2559)
< a [ Aa [ e
432 msasndouanuiludaszuesdiuanae DauuAgIumInaaouail
[ 9 I [
H, : druanmuiunuugy

o 9 1 v
H, : sauanma gy
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Run Chart of RESI1

0.2
0.1 /
w
w 0.0
e
-0.1
-0.2
2 4 6 8 10 12 14 16 18 20 22 24
Observation
Number of runs about median: " ! Number of runs up or down: 14
Expected number of runs: 130 Expected number of runs: 15.7
Longest run about median: 9 Longest run up or down: |

Approx P-Value for Clustering: 0.006 Approx P-Value for Trends: 0.201
Approx P-Value for Mixtures: 0.99%4 Approx P-Value for Oscillation: 0.799

H I a [
.ﬂ1W‘ﬁ 4.4 miwﬂﬁa‘ummLﬂuﬁ]ﬁizﬂlmﬁauﬂﬂﬁﬁd

H 1 o 1 [~1
NNMNN 4.4 NUNMINTENIAIVBIA AN TuTuuu T uausans a0l
[ Y
1891091 P-Value ¥99M15A59e0ULAUNINY 0.201 FTAIWINND 0.05 A9 TG iers
a [ 9 = Y T 1 Y I 1 A I a
AUVAFIUKAN (Do not Reject H, ) Banaaslmiunaaiuanmuilunuuqunsoiluodse
1% o
nndatelumsnaaes (1aeid, 2559)
v Y
433 aanaouanuansivenuilsliiu ImissaunagiumIinaaouaiil
1 1 9 = ~
H, : Manuulsdsruvesdiuanaaliianonin

1 1 9 = =)
H,: ﬂWﬂ’J"IZJLL']JﬁJTJuaU’ENﬁ’Ju@]ﬂﬂNllmuﬁﬂEJiﬂTW
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Test for Equal Variances: RESI1 vs Watt, Time

Multiple comparison intervals for the standard deviation, « = 0.05
Watt Time

Multiple Comparisons
P-Value 0.180
800 10 F——
Levene’s Test
P-Value 0.147

1000 10 } i

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

If intervals do not overiap, the corresponding stdevs are significantly different.
a o ,
NMNN 4.5 ﬂ”li@]i’li]ﬁi’)‘ﬂﬂ’;'lmﬁﬂEJ’iﬂ”IWﬂJ?NﬂTLLﬂS’]JS’JH

= o Yy 2 1A
MNAINH 4.5 wunardruanaianuadesnnluianumlslsiuaunse
v 9
a329@01 1A91nA1 P-Value ¥0I013A529d0UTLAUMINY 0.180 AN 0.05 AU
T a a [ % & Y = = [
lilgrasauudgiuvan (Do not Reject H,) Faaasldimiunlmdosninvesainiiy
o
wilslsau (1Jaudsd, 2559)
INNTATIITBUANNYNADIVBIF U UVYDINITNAADINNE1IWITNAUND I
A [ 1 I o 1 1 I
guauiavesmrdruansruiuldamdesimuadeo sUunuvesmidiuandruiulia
a c’;‘/ 9 9 [ 1 9 =\ % a 1 9 I 1
auuAgIUNIue 3 9o 1dun mduanaelimsnszneiuuulnd maruanmaiunuugu
' v Yy A2 A Yo o =2 i y1_ 9
sazamNuulsuvesdiuandeiiadosnin geavh lassnidsaunsatiswen landoya
Y = Y ) [ o a J [
nldnnmsnaseslinnugndewazmmnzavdmsuhlannzvnansznuveifade Tagez
na1nluideda
a d v Ao
4.4 MIUANHINANIzNUVRILRIENIINMINAADY
a 4 a aa J o v
TumsansizideyaFeanadie 115105y Minitab 17 91001 4.6 WuJadendn
v Il < v J o < 1 1
Aeariadvesuiman i (Tad) vaznarlumsaawdaniud (i) dewansznuae

1 y A J e 1 @ LA
A1 %TDS (Total Dissolved Solid) Lﬁawmﬁmmaﬂswmmmgm21'_‘[%% NWUIATINA
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1 < @ o < I 1 1
voauwan i Sad) naznarlumsaauwaaniu (W) NWaneA1 %TDS  (Total

@ o

Dissolved Solid) ALY nmﬂu

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Model 3 7.28988 2.4299%¢ 299.81 0.000
Linear 2 5.21307 2.60653 321.60 0.000
Watt 1 2.16000 2.16000 266.50 0.000
Time 1 3.05307 3.05307 376.69 0.000
2-Way Interactions 1 2.07682 2.07682 256.24 0.000
Watt*Time 1 2.07682 2.07682 256.24 0.000
Error 20 0.16210 0.00810
Lack-of-Fit 4 0.04610 0.01152 1.59 0.225
Pure Error 16 0.11600 0.00725
Total 23 7.45198
Model Summary
S R-sg R-sg(adj) R-sg(pred)
0.0900278 97.82% 97.50% 96.87%
Coded Coefficients
Term Effect Coef SE Coef T-Value P-Value VIF
Constant 1.2308 0.0184 66.98 0.000
Watt -0.6000 -0.3000 0.0184 -16.32 0.000 1.00
Time -0.7133 -0.3567 0.0184 -19.41 0.000 1.00

Watt*Time -0.588 -0.2942 0.0184 -1l6.01 0.000 1.00

Regression Equation in Uncoded Units

Reults = 3.0142 + 1.1708 Watt - 0.14267 Time - 0.11767 Watt*Time

1 a J
fl“"lﬁ 4.6 WamsAIIEHANNLYIUsINVINMINAADY

4.5 msmminzanvesiade

a 4 4 o 1
%1ﬂﬂ1?ﬂﬂi1$ﬁﬂ?1uuﬂiﬂiJuﬁTNﬁﬁH%GUﬁNﬂWiﬂﬂﬂﬂﬂyﬁﬂﬂ1u18ﬂ1 %TDS

@ o

(Total Dissolved Solid) Tugilueily Sufithieds Lwam”lﬂmﬂmmmwﬁwﬁﬂmmﬂ%mj"lﬂ
Y

=
JU

y=3.0142+1.1708Watt —0.14267Time —0.11767Watt * Time (4.1)
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NNAUMST 4.1 Asamaiminzauveaidase Tao19aTa7#u Response Optimizer
TuTdsunsy Minitab 17 TaegsairTassa ldinsizduuidingulimue (Goa) e
MUUANIAN 9 Sado'l1lil aasih %TDS ﬁaﬂﬁqﬂ (Lower) 11/ 0.10 #1afn %TDS (Target)
WA 1,50 Az aAn %TDS mﬂﬁqﬂ (Upper) 1M1 1.74 @amadi 1d01nn1sinsizianing
Msuinnzay naasdanIng 47 tagns e 95% CI ﬂjms%mhuqusfﬂmam?;aﬁ

AAFIUVDUTY LAAIAININN 4.8 AUA IR

Multiple Response Prediction

Variable Setting

Watt 800
Time 13. 859
Response Fit SE Fit 95% CI 95% PI

Reults 1.5000 0.0290 (1.4396, 1.5604) (1.3027, 1.6973)

MNN 4.7 NE‘]ﬂ'Ii%tﬂi18ﬁﬁﬂ13$ﬂ13ﬁ1ﬂ1uﬁlﬁu1$ﬁﬂ

Optimal | Watt Time
D:1000 Hoh 1000 150
- Cur 800 [13.7333]
Predict Low 800 100
i __________ -———_——‘_———.————__—_ﬁ-p,__.— —
Reults
Targ: 1.50
y= 1.50
d = 1.0000
o

M 4.8 n3lUAAIBNTNATINIAAZYUDITITY
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1T v

v A ) [ < <3 1
100 4.8 naastlaseiunzaudmsunisaawaaniud 1aun ariadueaan
[ < [ Y [ Y4 < < [ Y = Y
saimian Tlduminy 800 Saduaznarlumsawaaniurlniny 13.73 winee laa1 %TDS
MNY 1.50 tazariannuiiane 1 Tags1uueananoUa 1o (composite desirability: D) 3 1A
o 4

I 1 1 [ g 1 1 t4 a
¢339 0-1 81 D Ay 1 et waneutiu ldsuanuianeleedrsauysal (3 3ani,

1sUNg, 2562)

4.6 MINATDUINDEUETUN
A A Y Yo o o A A @ U 19 v A
mynadeuioduduna faarh Inssnuiiiminaaeuiedudunszauuesiien
o 9 g U Y1 . . Y Ay A 1
M ANNNNITO 4.5 WAz aInalinl %TDS (Total Dissolved Solid) Mo 1uNdoIn151I 0 1l
9 ] o [ 1 ~ 9 v 9 = " v o ] a3 (Y v J
fea115ua1ae q aunan 1aaniite 4.5 Faa1iaaveuauaiman i uniny 800 ad

o < "o o {
llaglja11Uﬂ15ﬂ3lNaﬂﬂ’]!lﬂlﬂ’]ﬂ‘u 13.73 ‘m‘ﬁ Waﬂ’]ﬁﬂﬂa@\ulﬁﬂqgﬂ\?@']ﬁ'mﬁ 4.2

M9 4.2 NI NNATOUINDIUTUNA

M3 SIEET
NAROY — — A1 %TDS (Total Dissolved
AIAAVDUA na lumsauuan
o o ) Solid)
uiian 1w Gad) | mul (i)
(A) (B)
1 800 13.73 1.50
2 800 13.73 1.51
3 800 13.73 1.49
4 800 13.73 1.52
5 800 13.73 1.50
6 800 13.73 1.49
7 800 13.73 1.53
8 800 13.73 1.51
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MINATBUMUHANMTADANIID 1-Sample T Test 11109910 laanusonsua

o ]

ﬂ’J13JLl‘ﬂiﬂiﬁuﬂlﬂﬂﬂixsmﬂilmz“ﬁ}@ﬂaﬁu”lllWlﬂﬁi’)iJW"luﬂ"liG’]i’Jilﬁﬂ‘].l’hﬁﬂ"liﬂi%iﬂ&lﬁﬁlmﬂ

U

nALaaInININ 4.9

Probability Plot of %TDS
Normal - 95% CI

99
Mean 1.506
StDev  0.01408
95 N 8
AD 0264
B P-value 0587
80
70
€ 60
@
g o
a 40
30
20
10
5
- ‘
1.450 1.475 1.500 1.525 1.550

%TDS

NN 4.9 n5mMInszaeauulnAveen1 %TDS lumsnageueduduna

One-Sample T: %TDS

Test of p =1.5 vs # 1.5

Variable N Mean StDev SE Mean 95% CI T P
$TDS 8 1.50625 0.01408 0.00498 (1.49448, 1.51802) 1.26 0.250

d‘ U 5 d’
MNN 4.10 szavveItlavemvuzan

9o [

1IN 4.10 gaavi Tassnu Idhinsnaden1a1 %TDS  veanguaI0e1a 8

(% v o w 1

MINARINAUNIND 1.50 W3e liNszauiad1nn 0.05 WUIA1 P-Value 19111 0.250 &4

=) v g‘/

11NN 0.05 YeaglIdmanaasuiedudunans 8 nsnaaes luawsnlfasauuagiu
9 H : v
14 fio /1 %TDS 19 8 M3naaewnINy 1.50 Tasliaumdeminy 1.50625 1az339A10 Ty
1w o & A @ 1 @ o <
N 1.49448-1.51802 astiudsamsmhmszavvewaazifadse Tl lunsaauudaniul 18

a a o

939 (0533, 1lsuns, 2562)
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