M
(spent grain) (Barley) (Hordeum vulgare
L Gramineae.) ?
30 [ -18 °G
(Papain form Caiica papaya) (Merck product No. 107144.0025)
activity!" ' USP- 30000 USP-U/mg
pH 6.0 40 °c 60
(Bromelain from pineapples) ( Merck product No.101651.0025)
active mAnson-E 2 mAnson-E/myg
Folin-Reagent  pH 6.0 35 °c

, Glucose syrup, Citric
acid, Make acid, Na-citrate, K-citrate, Vetol plus®

- ( )

- Glucose syrup )

- Citric acid andhydrous fine (food grade) ( )
- Malic acid (food grade) ( )

- Na-citrate (food grade) ( )
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- K-citrate (food grade) ( )

- Veto] plus® (food grade) (Pfizer)
pineapple No. 57.828 G ( Firmenich )
Tutti frutti No. 591.272 ¢ ( Firmenich )

) (Baking powder) Emulsifier
() ' ()
( )

( )
( )
( )

( ) ) AN )
( ) il
) (Baking powder) ( ) ) [ | )
- Emulsifier®

1 (M-G-THIN AF- 1 TOPCITHIN 50 Lucas Meyer Co..Ltd.
) Food grade

25 °G 10 Pas ! 0.8
- ® emulsifying agent ' Calcium Stearoyl
Lactylate (CSL)  Sodium Stearoyl Lactylate (SSL) 50 : 50

()



ffmrai

Ethanol 95 %

0
Sulfuric acid
Boric acid
Potassium sulfate
Copper sulfate
Methyl red
Methylene blue
Sodium hydroxide
Petroleum ether

N

Magnesium oxide

Boric acid

Methyl red-Methylene blue
Sulfuric acid

i Frre
Formaldehyde
Sodiun hydroxide

Ethanol 78 %
Ethanol 95 %

39

(industrial grade)

= = x> = = > > >
A 0O O O O O O O

—~~ /N /N /N

(ammoniacal nitrogen)
(AR.)

(formaldehyde nitrogen)
(AR.)
(AR.)

(industrial grade)
(industrial grade)

OC-amylase, heat stable (Sigma product No.A-0164)



Amyloglucosidase (Sigma product No.A-9913)
Protease (Sigma product No P-3910)

Petroleum ether (AR. )
Acetone (AR. )
Anhydrous disodium hydrogenphosphate (AR. )
Anhydrous sodium dihydrogen phosphate (AR. )
Phosphoric acid (AR. )
Sodium hydroxide (AR. )
Anhydrous disodium hydrogenphosphate (AR. )
Anhydrous sodium dihydrogen phosphate (AR. )
Celite (AR. )
afaanW (peroxide value)
Diethyl ether (AR. )
Acetic acid (AR. )
Chloroform (AR. )
Potassium iodine (AR. )
Sodiun thiosulfate (AR. )
Vi
Plate count agar (DIFCO Laboratories USA.)
Potato dextrose agar (DIFCO Laboratories USA.)

25, 35, 50, 70, 100, 200, 325 mesh
Refrigerated centrifuge (Heraeus-Christ, Verifuge K)
( WTE Binder, E53)
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( Blender, CM-25 Hitachi hometec, Ltd. Japan )
(pin mill)
Vacuum rotary evaporator ( Eyela NE-1S )

( Sartorius, A200S )
( Sartorius, 1907 MPB )
Moisture analyzer (Sartorius, Model MA30)
(Soxhlet)
(Kjeldahltherm  Vadopest 1,
Gerhardt, Model KT 85)
(Muffle Furnace, Carbolite, Model Mel 11-2)

3 7 I
pH meter (Hanna, 8417)
Autoclave (Tomy, SS-320)
Shaking water bath (Forma Scientific, model 2563)
Refrigerated centrifuge (Heraeus-Christ, Verifuge K)

Hand refractometer 0-32 °Brix (Atago No 1)
Minolta (GR-A 70)
Spectrophotometer (Shimadzu, uv 560)

N qa N
Autoclave (Tomy, SS-320)
Incubator 25-70 °c (Memmert, B30)

Micropipette 40-200 |UL 1000 JJL



n . TWr

250

Kenwood, Model A9070

Vol
. 10-1 )
Spiead cookies ( . 10-2
(heat seal)
Texture analyser ( )
MI<r (! )
Polyethylene (PE) 0.02
Alumunium foil (PE/aluminium) 0.08
Metallized film (OPP/CPP/memllized)) 006
L ( b
- AOAC (1990) ( )
AOAC (1990) ( )
AOQAC (1990) ( )
AOAC (1990) ( )

AOAC (1990) ( 5



)
Kishi
( 2.1 )
4
(Moulinex, speed medium)
4
( )
4
) ( )
4,
6000Xg . 15 G 125 "4Hec 12
4 4
(pin- mill)
4
| I -1
| 4
,,,,,,,,,,,,,,,,,,, > +
|
( )
Vacuum dryer 30 5 °0

31

(1992)

43
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3 » gift

3.1
311 (%Protein) (%VYield)
(%Pioteln Yield)
6 35, 50, 70, 100, 200 325 Mesh
AOAC (1990) ( )
(
1)
3 Complete randomized design
) MSTAT (Nissin, 1986)
Duncan's New Multiple Test (Cochran Cox, 1957)
312
1:20, 1:30, 1:40, 1:50 1:60
1 2
(30-35 ) Whatman 1
Vacuum oven 50 °c 30
6
50 °c
30 3
2 Asymmetric Factorial Experiment 2X5
) MSTAT (Nissin, 1986)

Duncan’s New Multiple Range Test (Cochran Cox, 1957)



3 (2
AOAC (1990) )
AOAC (1990) ( )
AOAG (1990) ( 9
AOAC (1990) ( )
AOAC (1990) 5

3.3
Gas Chromatography
AOAC (1996)

45
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32

Vincent  Bavisotto (1965)

(L 10
( 250 ml)

pH=70  c.I N. NaOH

121 % 115
( )
shaking waterbath 120
|
&°ch

|
6000Xg, 15 °C 120

I
Whatman No. 1

/

)



a7

Papain, Bromelain

# v 0L 05 10 %
50, 55 60 24 48
( - 6)
. .8-2513)
(Semi-train)
20 Scoring 9 point 9
1 HVP (
)
HVP
2 Factorial Design 3X3X2
Randomized Complete Block Design
MSTAT (Nissin, 1986) Duncan’s

New Multiple Range Test (Cochran Cox, 1957)

35 HVP (
HVP
1
2 Tutti frutti 0.1 % (in finished drink)
3 pineapple 0.12 % (in finished drink)
20
Hedonic Scale ( ! .2} 1-9

1 5



48

2 Randomized

Complete Block Design ty "N MSTAT (Nissin,
1986) Duncan's New Multiple Range Test (Cochran  Cox,
1957)
36 ‘
( 8-2513)

Amino acid analyzer (Beckman,
High Performance Analyzer System  6300)
( )
Total soluble solid ( Hand refractometer 0-32 °brix)
pH (  pH meter)
( " Minolta CR-A 70) ( , K)
( Spectrophotometer, UV 560)
(Harrigan and McCance, 1976)

( - 10)
me. Sodium, Potassium, Citrate
( ¥
3.7
85 °c 15
35 250
4-10 °c 30 0015 30
3.6 Complete Randomized

Design 35 Randomized



Complete Block Design

1986)
1957)
4
(
41
( B 2
4.2
mesh
Completely  Randomized
MSTAT (Nissin, 1986)
(Cochran  Cox, 1957)
4.3
510  15%
(1976) ( .10,
( )
15
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MSTAT (Nissin,

Duncans New Multiple Range Test (Cochran ~ Cox,

Design

10

AOAC (1996)

3 %5 3% 50
AOAC (1996) ( 9)
4

J
Duncans New Multiple Range Test

50 mesh

3 25, 35

(spread cookies) AACC

AOAC (1990)

Scoring test (
, 2530)



3 1

Symmetric Factorial Expriment 3X3

Randomized Complete Block Design
MSTAT (Nissin, 1986)
(Cochran Cox, 1957)

44

45 emulsifying agent

emulsifying agent 2

L2 3% O+

10 %
15
point 5 point 3 point
)

50

Duncan’s New Multiple Range Test

emulsifying agent

emulsifying agent (control)

2

AOAC (1990) ( )
AOAC (1990) ( )
AOAC (1990) ( 3
AOQAC (1990) ( )
AOAC (1990) ( . )
- ® 3
- ® 3 0.1, 05
Scoring test 3
9 point (
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TAXT2 Texture Analyser 10
)

emulsifying agent

Randomized Complete Block Design
) ! MSTAT (Nissin, 1986)
Duncan’s New Multiple Range Test (Cochran Cox, 1957)
emulsifying  agent

4.6
emulsifying agent
Yy / Polyethylene (PE)
Aluminium foil (PE/aluminium) Metallized film(OPP/CPP/metallized)
3 65
2 U 2
AOAC (1990) ( )
AOAC (1980) ( )
( 4
2
Asymmetric Factorial Experiment 3X5
Randomized Complete Block Design ) |
MSTAT (Nissin, 1986) Duncan’s New Multiple Range

Test (Cochran ~ Cox, 1957)
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