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APPENDIX A

[.xperimental Design

Preparation of seed culture and moculum
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APPENDIX B

HPLC chromatogram spectrum
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Surfactin standard calibration curve
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APPENDIX D

Formula for Statistical Analysis

(Design Expert Version 7.1.6, User’s Guide)

Viodel represents the terms estimating factor effects. Y-

N:rcncc between the

or a particular design

Sl\g" 3436 error MS

- paT¥cular design
s a sRgnificant lack of

Residual are the unexplamed variation seen as tl
observed response and the value predicted by the
point. It is used to estimate experimental error.

.ack of fit compares the residual error mean
and represents the variation ol data around
point. It is used to estimate experimental ey
(1t 1t 1s not good predictor of the response ai

¢ uieﬁ\u’
Purce error or experimental error m

‘ y nogmal V@K
appears when an experiment is {gagated. \?{. : &7 criments rarely produce
L & e Thiniphum @*lalion expected 1n a series
of experiments. It can be esy G ll’hg@fms in the design. The more
better wi ¢ 0@0 pure error. Pure error 1s used

1¢ VG : |
1t terms | QL

cexactly the same results. Pure el

replicated points |

1O ¢S the lack of

AvVeTrage.

(,} .

Sum of sqhECNSS) g2y lh-}‘tm

cltect.

T
9

\,\lmlcl SS 1s the sum of squares for terms in the model.

O Residual SS is the sum of squares for all the terms not included in the
I]‘IULlL‘I.

Residual SS = Corrected total SS — Model SS
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0.3 Lack of fit S8 1s the residual SS after removing the pure error SS.

| .ack of 11t SS = Corrected total SS — Pure error SS — Model SS

0.4 Pure error SS 1s the pure error SS for replicated points. Y'
6.5 Corrected total 1s the sum of squared deviations of c!' (%)ml [rom

the mean.

7. Degree of freedom (d.f) 1s the number of independent conwi‘ ; ns avaitlable to

estimate a parameter. Y.

b

7.1 Model d.f is the model which comprise: . Oldhodel terms

including the itercept minus one.

Where. K = Deor

7.2 Residual d.fis the estimal

N
X

7.3 Lack of fit -Nis 1'1 *

I'CPI icated

Residual

"
Py

information available from the

7
&
FTCC olug Model d.f

‘:,3'

N: error d.fis the athount of information available from replicated

LS.

Pure error =n; — 1

W here. n; = Total number of center points



—

Vican square (MS) 1s the sum of squares divided by the
reedom and 1t 1s used to estimate the variance.

S. |

8.3 Lack of fit MS 1s the &

S 4 Pure error

I'-valuce 1s
catto.
ANOVA

M1C AT SC
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7.5 Corrected total d.f 1s the total degrees of freedom for the experiment.

L -

minus one tor the mean.

Corrected total d.t =ny + n» —1

Where. n; — lotal number of center points

(,}Y'

MMDOINLS

n-> = Total number of axial and fract

Model MS is the estimate of model varianc®y

s@mcl il
’
Mg

Model MS = Model

| .ack

P11 q S~ Lgck gf
* &
(J_

‘¢ CITOT variance.

= Pe error SS/ Pure error d.f

5
N4

A p:&il} disti wul{uwﬁb d to compare variances by examining their

cocqual then tha®Y value would equal 1. The F value in the

-\ia the ratio of model mean square (MS) to the appropriate error

The larger the ratio. the larger the I value and the more likely that

the vaggceyeontributed by the model 1s significantly larger than random error.
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9.1 F-value of model compares model variance with residual variance.

['-value of model = Model MS / Residual MS

0.2 F-value of lack of fit compares lack of fit variance with pure error

variance. Y.
I--value of lack of it = Lack of fit MS/ Pure err?%\

Prob>F is the probability value that 1s associated with the F \/Tbr this term.
[t is the probability of getting an IF Value of this size if the germ¥id not have an
cifect on the response. In general, a term that has a pro| am value less than
.05 would be considered a significant effect. A prolgabiNgy Value greater than
(.10 1s eenerally regarded as not significant. '

[ th® ov r:.M’ﬂ@'in the
alue ¢t 1 qi&;'cnls the

n v?l-ue can be
NV

. . . P :
Cocefficient of determination (R7) 1s an estimate

iLIL,‘.'.‘

exp

~

R"
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