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) AOAC 6.004

WTE Binder E 53
1 # 2 !
2. )
100 °c 2 desiccator
3. (
(%) = (

) X 100



AOAC 7.024

Gerhardt and Vadopest 1 Kjeldatherm Digestion Unit

Gerhardt, 85

1. sulfuric
2. sulfuric 0.1M
3. sodium hydroxide 0.
4. boric 4 %
5.Catalyst ( , K2S04 Se
6.Indicator Methyl Red
1 2
2. catalyst 7
3. sulfuric 30
4. Kjeldatherm
3
1 250°c 15-20
2 380°c 30-45
3 380°c 20-30
90
5. , Vapodest 1
90 . sodium hydroxide

boric

1000:1)

Methylene Blue

50%

indicator

5-6

92



6. | sulfuric 0.1

(%) = A XBX 6.25 X 1.4
C
A = molarity sulphuric
B = sulphuric ' «C 9
c = ¢ )
AOAC 7.062
1
Soxtherm Autom atic -166
1. 2 Whatmann NO.1
2
2. ' thimble
3. petroleum ether 80
4. 3-4 ") silicone
oil 150 °c
5. petroleum ether
100 °c 1

6. desiccator



fl

AOAC 7.009

M uffle Furnace Carbolite MEL 11-2
1. 2 crucible
2. m uffle furnace 550 °c
3. desiccator
(%) = ( ) X 100
( )

AOAC 18.034

1. nitric 50 %
2. potassium thiocyanate 0.1
3. silver nitrate 0.1 M

4. fe rric alum indicator

100



1. 1 . erlenmeyer flask 250

silver nitrate 0.1 M '
chloride ion ' silver chloride

2. 1 nitric 50 % 20

*) J silver chloride
15-20 '

3. 50 . ferric alum indicator 5
4. potassium thiocyanate 0.1
silver nitrate ( ) =

silver nitrate -

potassium thiocyanate

1 . 0.1 N AgNO03 = 0.58% NaCL
6 &
Sato (1981)
!
Atomic Absorption Spectrophotometer SS650
M uffle Furnace Carbolite MEL 11-2

hydrochloric 1 M

Ferric chloride



1. 2 crucible '

2. ! ' m uffle furnace 550 °c 2 ,
3. desiccator hydrochloric 25
4. ' Atomic Absorbance Spectrophotometer

ferric chloride

.7 Protein recovery
1? Sato (1981)
Kjeldahl
( .2)

Protein recovery (PR) = CSVS/COVO X100
cs = ( /)
Vg = C )
Co = «C 7 )
Vo = G

.8 Heme content recovery

12 Sato (1981)

heme , !

1 v . 380

heme content recovery



Heme content
Ay _
Agq =
.9 12 (protein so lub
Delaney (1977)
I
1 2+ 0.0001
2. 1? pH
hydroxide pH
3.
30
centrifuge
4.
K je Id a hl

%

%

%

recovery(H C) =

(

AglA0 X

ility )
hydrochloric
100
febmimed 7  ° ¢
3000

whatmann NO. 2

.2)

100

380

sodium
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Coom assie

ie B

serum

BSA
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t
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(1985)

Blue G

85

(BSA)

H

B inding
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% phosphoric

100

0.2500

BSA 400 ' '

0.04%

BSA

200

15

acid

100

10
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DH (%) = - X100
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100

.1 ( coomassie blue
binding
' 0.4% BSA coomassie
(. ) ( ) ( ) ( ) 595 nm
B lank 0 - 200 10.0 0.000
1 10 25 175 10.0 0.045
2 20 50 150 10.0 0.092
3 30 75 125 10.0 0.137
4 40 100 100 10.0 0.183
5 50 125 75 10.0 0.228
6 60 150 50 10.0 6.274
7 70 175 25 10.0 0.320
8 80 200 10.0 0.36°6
9 90 200 - 10.0 0.411

10 100 200 10.0 0.457
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S pecification A lcalas™ (0.6 unit/igm

A lcalas™ 0.6 proteases

Licheniform is S u b tilisin A

Serine

Alcalase

Generic name Subtilisin Carlsberg

Type of action Endopeptidase
Nature of catalytic site Serine
Inhibition by:

DFP & PMSF)) +

EDTA? &phosphate 0

Soybean trypsin inhibitor 0

Bonds attacked in the
oxidized B-chain of insulin3

Molecular weight (approx.)

). DFP_= Diisopropyl fluorophosphate,
PMSF = Phenylmethylsulphonyifluoride .
. EDTA = Ethylenediamine tetra-acelic acid
3: Oxidized B-chain of insulin:

NHj-Phe-Val-Asn-Gin-His-Leu-CySOjH-Gly-Ser-His-Leu-Val-Glu-Ala-leu-
1 5 10 15

4-5, 9-10, 11-12, 15-16, 26-27
27300

Tyr-Leu-Val-CySOjH-Gly-Glu-Arg-Gly-Phe-Pho-Tyr-Thr-Pro-Lys-Ala
w 20 25 30

((rom Johansen, J.T. el al., C.R. Trav. Lab. Carlsberg 36, 365-38<1,1968)

Alcalase® 0.61L

Alcalase

.25 a ¢ tivity Anson U n it

U nit FAOIWHO JFCFA FCC

5x10(4) 100 CFUIg

105

)

B acillus

endoproteinase

.6 Anson



100t
2
=
S 80t
44
()]
2 60}
Q)
°
0\040'
20t
: 4 6 8 18 12 14 pH‘

Concentration of enzyme:
Temperature:

Reaction time:

0.02-0.2 AU/i
2576

10 minutes

T1r ~ o2 a ¢ tivity pH
100 i T T T T T ]
>
2
G 80 4
(4]
g
= 60 4
©
[
2 40 .
20 )
= 30 40 50 60 70 80 =

Concentration of enzyme:
pH:

Reaction time:

a ¢ tivity

0.03-0.3 AU/I
8 5

10 minutes




.1 ComopletelV Randomized D esign (CRD)

1 5 Comopletely Randomized Design (CRD)
Sov d f . M-S F calculated F table
Treatm ent t-1 1E X " Jr-X . .2/rt SSrpldfrp MSt/MSe f (% sig.1d fip,d fE)
Error t(r-1) by swubtraction Eld f£
Total (t-1) PJE X dij2 =X .20t
.2 V( Randomized Complete Block Design (RCBD)
.2 Randomized Complete Block Design (RCBD)
sov d f SS. MS. Focalculated Fotable
Treatment t-1 JEXg_ 200-%x . 200t TId frp MStIMSe f (% sig. ,dfT ,dfE)
B lock r-1 JEXj.2/r-X .. 201t ssblk/dfblk ~b Ik ["E f (% sig. ,df
Error (t-1)(r-1) by subtraction Eld fE

Total re-1 PJE X dj2 X .20t



.3
SOV.
Facto
A a
B b
c c
AB  (a

(b
AC (a
(c
BC (b
(c
abec(a
(b
(c
Error
Total

abcr-ljj EXNjJNI\N/Cr-X...."~/abecr

108

1 Factorial Comopletely Randomized D esign
.3 Factorial Comopletely Randomized D esign
\%
df. MS. F calculated F table
r
-1 PiEXi .. .2/bcr-X 21abecr Ald fA MSalMSe f(% sig .,d fA ,d fE)
1 JE X j..2la cr-X 2/abcr SSB/d fB MSbIMSe f(% sig ., dfB,d fE)
1 KE X ..k .2/a b r-x . 2/abecr ssc/dfc MSciM Se f(% sig.,df0 ,dfE)
-1) 1jE X dij..2l¢cr-X 2/abecr dfAB M S AIM S e f (% sig. »frd fE ;)
-1) -SSA"SSB
S1) 0jLE X iMAdceor-X 21abcr ACld fAC msaclmse f(% sig.,d fAQ0 ,dfE)
-1) S SA-~5S0
S1) JKE X .jk .20c¢ r-x J2labcr BCIld fBec msbelmse f(% sig .. dfBO,dfE)
1) S SA-550
ik ik -2t x - 2laber a8 cid fABC msabcimse | (B sig. A fM 0, dFE)
1) S SA ~S$SaB
-1) “SSAC “SSBC _SSABC
abc(r-1) by subtraction jr/dfjr



4 Factorial Completely Randomized Block Design

.3 y Factorial Comopletely Randomized Block Design
sov. df. SS. MS. F calculated F table
Factor A
A a-1 iEX.i ...2/bcr-X. . .2/abcr AJdfA msa/mse f(% sig.7d fA7d fE)
B b-1 jJEX .j..2/acr-X. ..2/abcr SSB/dfB MSg/MSg f(% sig.,dfB,dfE)
c e -1 KEX..k .2/abr-x. ..2/abcr c/dfc MSc/MSg f(% sig.,dfQ ,dfE)
AB (a-1) ijE X ij..2/cr-X .. ..2/abcr dfAB MS~/MSg  f (% sig.,df~Tdfg)
(b-1) -SSA~SSB

AC (a-1) ikEXi.k.2/cr-X.. ..2/abcr SSAC/d fAC msac/mse f(% sig. 7dfAC7dfg)
(c-1) -SSa-SSq

BC (b-1) jJjKEX.jk.2/cr-x....2/abcr SSBC/d fBC msbc/mse f(% sig.7d fBC7dfg)
(c-1) -SSA-SS(-<

abc(a-I) ik~ ijk -2/~ ...2labecr abc/dfABC M ABC/~E f(% sig.7d f~ c7dfg)
(b-1) “m A -SSg -SSc m' AB
(c-1) = 5AC “ BC mm ABC

BLK.(r-1)1 EX...j_/abc-x....2/abecr blk/dfE MSbIlk/MSE f(% sig.,dfblk 7dfg)

E rror(abec-I)(r-1) by swubtraction g /d fE

Total abocr-Irjki EXj_jki ~/1c r-x ....2/abecr



P

factor

AB

AC

BC

ABC

= 2.57

Duncan's New M ultiple Range Test

Factorial ff
Factorial
R
1EX1.../R ber
JEX .j.. /IR acr
kEX ..k ./R abr
+jEX+j -m/R er
ik~ i-k /R br
JKEX .jk-/R ar
ijk~ijk-/R r
(M S gilr)1rl 2 r o=
Factorial r= R 3
S ignificant studenttized Range (SSR) %
P -1 d fE | =
Sy SSR

LSR =

110
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