1 1 118-125
(L6-18 )

105 105
 2541; , 2542)

2. 1 ! 120-130

1 2542)

3. Methocel* A15 (food grade, modified cellulose) methylcellulose

Dow Chemical FDA methoxyl,
(viscosity) 3.1 (Dow Chemical, 1999)
Methocel
Methocel* A15 ingredients 17 1
3) ( -3 )

20 Methocel (Dow Chemical, 1999)



3.1 Specification of Methocel* A15 (Dow Chemical, 1999)

35

Feature Units Results Limits
Minimum Maximum
Methoxy! % 30.4 21.5 315
Viscosity cPs 15 12 18
Loss on Drying % 17 50
4, Methocel* F50 (Premium grade) 1  Hydroxypropyl methylcellulose
Dow Chemical FDA
ethoxyl, hydroxypropoxyl, (apparent viscosity)

17
25

3.2 (Dow Chemical, 2000)

)

(Dow Chemical, 2000)

Methocel* F50

20

3.2 Specification of Methocel* F50 (Dow Chemical, 2000)

Feature

Methoxyl
Hydroxypropoxyl
Apparent Viscosity
Loss on Drying

95%

Units

%
%
cPs
%

Results

28.6
6.3
49
15

X 21

Limits

Minimum
21.0
4.0
40

ingredients

(
Methocel

Maximum
30.0
1.5
60
5.0

(deionized water)

Peil et al., 1982)

"« 0% ">



(KD

(KIOg) (food grade)

(303
CHL Y2
(NaOH)
(204
(Selenium reagent mixture)
(HCI)

(KT)
(I"COj)
(ZnS04.7HD)
(KSCN)
(NaN02
(NH4Fe(S042.12H20)
(Nitric acid)

AR grade
AR grade
AR grade
AR grade
AR grade
AR grade

AR grade
AR grade
AR grade
AR grade
AR grade
AR grade
AR grade

36
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centrifugal ball mill (FRITSCH  pulverisette 6)

2 Santorious  BP3100S (Germany)
3 Santorious  BP310S (Germany)
4 Santorious  A200S (Germany)

Minolta Chroma Meter CR 300 Series ~ CT310 (Japan)
UV-Visible 240 Shimadzu spectrophotometer
(Centrifuge) KUBOTA 5200 ( 1)
Thermolyne type 37600 Mixer
(KENWOOD)
Fluidized bed dryer ( )
(WTB binder)
Fisher Scientific Isotemp Muffle furnace (
(Kjeldatherm and Vapodest 1, Gerhardt, KT85)
Hand Homogenizer Ystral Gmbhd-7801  X1020
4)
(Desiccator)



Macro scale
Reference Material 1549
Macro scale

Macro scale

( %Recovery

12

1

Micro scaled

Alacta-NF

Alacta-NF
)

ball mill

38

Standard

K103

K103
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3
2
( 4 )
KIOg
s Mad,ig4
, ’ , %Recovery ,
La )
3.1
311 Macro scale Micro scale
Macro scale Micro scale
Moxon Dixon (1980)
1 Standard Reference Material 1549
National Institute of Standards and Technology (NIST) . . Department of
Commerce, Gaithersburg U.S.A. non-fat milk 3.38+0.02 14 /g
(Fischer , 1986) 0.1105
1 373.49 nglg
2 3.1 ( Macro scale



Macro Scale

1

1

30% KjC03 1 ml 10% ZnSo4 1 ml

I
!

1

100+5°c

|
|
550°¢ 90

I
10% ZnS04 1 ml

I
!

1005 °¢

-

31

40
Micro Scale

0.2

1

30% KCOj 1 ml 10% ZnSo4 1 mi

90

Sonicated 30

Macro Scale

Vortex

1

|
5% ZnSod 2 ml

\'

Vortex

100 (- 18 )
|

() I

1

Micro Scale



Macro Scale ( )

2 2«
1J
(40-50°C) 5 +05 m
I
Y 1
|
Y
3000 rpm. 10

!

3I 1
Blank 4ml
DDWIml, KSCN1m  FAS2ml
Vortex Mixer
I
Y
NaN02 Iml
I
I
20
450
f 31

41

Micro Scale ( )
« (2 «K

Glass head DDW 3 ml

(DDW = deionizied distilled water)
I

incubate  water bath 50 °c 10
|

Y
Sonicated 10 Vortex 10
1000 rpm. 10
Y
«
Blank Im

DDW 0.85 ml, KSCN 0.25 m -~ NaCl 0.25 ml

Vortex Mixer
I

Y
FAS0.5 ml
I

y
incubate  water bath 32 °C 10
NaN02 0.25m

Y
« 20

450 nm.

Macro Scale Micro Scale ( )
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Macro scale
KIOj 40
100 UHT Alacta-NF
180 30
1
(2532) 1-3 70
1 21 100
11.67
10 20
% = X 100

(%cv¥) = SDX100

Mean
*cv = Coefficient of variation Relative standard deviation

313 %Recovery Macro scale
UHT Alacta-NF
180
11.67 100 « 03
40 100 1
10 %Recovery

%Recovery = X 100

42



3.2
Design 3
Main - plot 2
Sub-plot
N, =
N2 =
3=
Sub-sub-plot
0.1 treatment
Tl =
9 =

19

43

Split Split Plot
3x4 25 X 25
1 1(V, V2)
3
0
16
32
3 treatment
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AACC 44-15A (1995)

(0D 450 ) iron thiocyanate
Moxon Dixon (1980)
(N X 5.95) Kjeldahl method
AACC 46-13 (1995)  AOAC 960.52 (1995)
Juliano (1972)

2
3 2
3.3
!
1 1 2
( ) 3
methylcellulose (Methocel* A15)
hydroxypropylmethylcellulose (Methocel* F50) Dow Chemical
3 1 3 5 ( )
( 33)
1200

(Furtur et al., 1945; Bramall, 1986)
20 (Ott, 1988)
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2 «q(3
1 3
150
100 13 X 150
50
33.1
2
13 5% (1) 100
90-95
10 K103
01 » 2.5
Hand homogenizer 5 2
3.32 (
Peil et al., 1982)
f 2
methylcellulose (Methocel*A15) hydroxypropylmethylcellulose (Methocel*F50)
1 1 7 3
33
3.3
(@) ()
% (/) Methocel* F50 Methocel* A15
1 0.5 0.5 70 30
3 15 15 70 30
5 2.5 2.5 70 30
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methylcellulose (Methocel*A15)

hydroxypropylmethylcellulose (Methocel*F50) 10-15
30 KI03
0.1 2.5
Hand homogenizer 5 2
3.3.3 ( 1 , 2534
, 2537)
100
20 2 1
2 1
(fluidized bed dryer)
9.7 cm. 40 cm. 5
40-45 10 14

AACC 44-15A (1995)

iron thiocyanate Moxon Dixon (1980)

Hettiarachchy, et. al., 1996 )

iron thiocyanate Moxon Dixon
(1980)

L a Minolta-CR 300 5

Symmetric Factorial Design 3X3
2 Duncan’s New Multiple's Range Test (DMRT) (Cochran
and Cox, 1957) SPSS version 10
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3.34
1 1
tin 15 Quantitative Descriptive Analysis with Scoring
test Factorial randomized

complete hlock 3X3
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