(Barley) Hordeum vulgaie Linn,
Giammeae

4,000
(60-80 )

200 ( . 2540)
(Briggs,1978; Reid  Wiebe, 1979)
, 21
! (Briggs, 1978)
(husk) pericarp 10%, aleurone

testa pigment 14%, endosperm 73% embryo 3%
2.2
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a |
(lemma
and palea) lignin, pentosans, mannan, uronic acids, hemicelluloses
cellulose fibers (Briggs, 1978) pericarp lignin
testa crude cellulose pigment alkane
waxes polyphenols
pericarp, testa aleurone layer aleurone
arabmoxylans, , phytic acid
subaleurone layer endosperm J3-amylase
endosperm 85-89 9% (Munck, 1981) embryo
cellulose 7 % lipid 14-17 % sucrose 14-15 %L raffinose 5-10 %hsh 5-10 %
protein 34 % (Briggs, 1978) embryo uronic acids, pectin
hemicellulose (Munck, 1981)
2.1
21
ltem (%by dry weight) Whole Barley Pearled Barley*
Dry matter 91.21 90.67
Crude protein 11.73 1245
Crude fat 1.52 1.20
Crude fiber 6.56 1.85
Crude ash 2.52 1.53
Nitrogen-free extract a 1767 82.97
Cellulose (included in crude fiber) 5.29 1.45

* Pearled Barley
a Principally starch and free sugars, but includes part of the total or dietary
fiber (Larson  Oldfield, 1961)

Hhm 4 )}



a % , Jmas (Hockett  Nilan, 1985)
L
(starch granules) 2 17-2.5 Jdm
22.5-475 Jim
diastatic

phosphorylase, OC-glucosidase, ot-amylase, (3-amylase transglucosylase (Briggs,
1978)

2
15-28% lysine 2.2-3 6%
3
(23 %
779 % palmitic acid oleic,
linoleic ~ linolenic  * ' endosperm 77 % embryo 18 % hull 5 %
4,
2-3%
5.

B-complex thiamine (Bl), pyridoxme (B6),
riboflavin (B2) niacin E germ



lemma
palea (acrospire)
brewing kernel I (firmer)
steeping malting 96.7 %
% ' ' baking, malt extract (powder syrup), alcohol
malt vineger (Briggs, 1978)
d (spent grain) (Vincent  Bavisotto, 1965)
(wort)
e
2% 70-80%



2.3

2.3

(malt)

6-8

-»

50



(Mashing)
(mash tub) '
' ' 1
2
- Infusion

- Decoction

(Clarification of wort)

6-8

6 206 —» 2C2H50h + 2C02

(activity)
(by product)

1-10
(Maturation and cold storage)

4-6



ot m iff

Draught beer Draft beer

(Pasteurization)
(autolysis)
, Diacetyl
8,
a (Dreese Hosency, 1982)
2
L (Husk)
2, (Pericarp)
2.2
2.2 (Vincent  Bavisotto, 1965)
104
21.7
153
6.9
3.7

Nitrogen free extract 35.9



2
L

Kishi (1992) (Protein-Rich Products)

508 %

Finley, Walker Hautala (1976) (Press)
50-55 % " Vincent Bavisotto (1965)
0.05-0.40% 65-70%
2
Chaudhary  (1982)
35, 48, 65, 100 150 mesh
85, 745, 57.2, 46 38.9% Kissell
Prentice (1979)
45 °¢ 78 mesh
120 % C 12 %
4.8 %
Kishi (1992) !
(press)
(germ)
! (roll mill)
0.1-0.3 65 %

30-35 mesh
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4 25 24
Prentice Appolonia (1977)

' , (32-80 mesh)

fibrous, husk tissue (150-200 mesh)
1.25-15 embryo tissue Finley
Hanamoto (1980) pilot scale flour mill

(coarse bran fraction) (1.33%N,26.4% fiber)

(flour fraction) (7.62 %N)

501 % 129 %
6% ' .
] 10 kg +V 3L

Moulinex speed medium

35 mesh

/\\.

*

(oll mill rate 100 rpm. - %
I gap 03 mm)
24 (Kishi , 1992)
* 2 Protein recovery

ratio 47.2 %



13

Kishi (1992) ,
100
+ 300 ml 30° 1
50-70
' arginine, lysine aspartic acid
methionine cystine proline
2
2.3

2.3

(Kishi , 1992)

(% )

Arg.  Lys. Asp. Met. Gys. Pro. Leu Val. Ala

267 182 366 113 111 551 436 300 249
385 316 566 073 075 260 391 2371 222

Iy 1
Hydrolysate Vegetable Protein (HVP)
!l
3
(Hill, 1965)
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1
vif
( 042) (Ca0)
(Ba(OH)j)) (CaS04) (CaS04)
(Sahyun, 1944)  Hill (1965)
' , ' 0 %
110 °C 8
Degree of Hydrolysis (DH) 89.50%
tryptophan cystine threonine
(Olcott  Fraenkal, 1947) tryptophan
aldehydes glucose fructose
(Olsman, 1979)
chloro- dichloro-propanols

(@) Monols: Monachloropropanols (MCPs) — 1-, 2- 3-chloropropanol.
Dichloropropanols(DCPs)  2,3-dichloropropan-I- ,1-3-dichloropropan-2-ol
() Diols: (MCDPs)  2-chloro-l,3-propandiol, 3-chloro-I,2-propandiol
! (May, 1974)

2,
sodium hydroxide, potassium hydroxide barium hydroxide
tryptophan racemization
L-form D-form |
(Hill, 1965) tryptophan

(Grace, 1974)



Proteases
|

(Petersen, 1981)

HVP (Van Sydow Ovist, 1977)
HVP (Grace, 1974)
30 (
2524)
cross link
(Roach  Gehrke, 1970)

(active site)

(exopeptidase)
(endopeptidase)
(Whitaker, 1972)
L
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11 [ (Alkaline protease)
endopeptidase pH pH 7 Subtilisin
1.2 (Trypsin-like protease)
(Trypsin) (Chymotrypsin)
2. (Metallo-protease)
(Thermolysin)
(Zn2) metal chelating
agents  1,10-phenanthroline, EDTA  pH pH
(pH 6 5-7.5)
3, (Acid protease) (Aspartic protease)
pH 2-5 (Rennin), (Pepsin)
4, (Thiol protease) (Cysteine protease)
(Bromelain)
(Papain)

Enzyme Commission  E.C.3.4.4.24 (Barman, 1969)
(Proteolytic ~ enzyme)

(sulfhydryl) (-SH) (Ananas comosus Linn.)
m
(Man) 3 xXyl) 3 '
(GIcNAc) 2 1 (Murachi, Suzuki Takahashi, 1967

Scocca Lee, 1969; Yasuda, Takahashi Murachi, 1970)
! 2.5



i

285
(Murachi, 1964)

polypeptide (285 amino acid) - oc - D - Man (1—2) - (X - D - Man (1—>2 or 6) - (X -
L-Fuc - (1—>6 0r2) - (X -D -Man - (p -D - Xyl) - p - D- GIcNAc - (I-»3 or4) -
P - D-GIcNAC - (1—>p - NH2- N of Asn) - peptide

25
(-SH) (cysteine residue)
(imidazole) (histidine residue) (Husali Lowe,
1968; Husai Lowe, 1969) mj
(peptide) (amide) (ester)

N-benzoyl-L-argininethyl ester (N-BAEE)
N-benzoyl-L-argininamide (BAA) (Yamamoto, 1975)

‘ ' - (Arg-Ala) - (Ala-Glu)
(Arg-Arg) : (Lys-Tyn)
(Murachi Neurath, 1960) 12
50 (Inagami Murachi, 1963; Reed, 1975)
46 (Glazer ~ Smith, 1971)
30-55 35-60 °¢
I (Ota, Moore  Stein, 1964; Murachi, 1964)
33,000 '

(isoelectric) 9.55
(sedimentation constant, 2) 2.73



(Kang Eldon, 1973)

(poiyphenolic compounds)

(Melton,  1937)
(Wehb, 1964)

| 2520)

Enzyme Commission E.C.3.44.10 (Whitaker, 1972)

(sulfhydiyl)
(-SH) ' & Family Caricaceae Canca
papaya Linn.
«
«
212
1 6
3 25 (Husali
Lowe,1969)
N-Benzoyl-L-arginine-p-nitroanilide (N-BAPNA), N-Benzoyl-L-arginin-
ethyl ester (BAEE), N-Benzoyl-L-argininamide (Arnon, 1970)

c-terminal



& 1.0 50 (Yamamoto, 1975) 1
L-arginine, L-lysine, glycine  L-citrulline (Whitaker, 1972)

20,700-24,000 N
8.75
24
24 (Ward, 1985; Whitaker, 1972;

Godfrey  Reichelt, 1983)

enzyme commission (E.c.) 3.4.4.10 3.4.4.24
Carica papaya  Bromiliaceae SPIL
pH 6-7.5 6-7.5
(°C) 55-70 50
c-terminal

Vincent  Bavisotto (1965)
2.6

19



04 %

( 10 %

2.6

00504 %

20 %I 1%

|
pH=7 " NaOH 0.1 N.

—>

Evaporator Spray dryer
( 73 % '



«

25

(Vincent

2.1

Vacuum dryer

Bavlsotto, 1965)

(Weir, 1986)

Maillard
2.6

2.5

125
3.8

147
50 (

2

Spray dryer
(malty taste)
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Protein (MW. 10000-5 million Daltons)
I
Large peptides (10 or more amino acids)

Small peptides (2-1¢ amino acids)

Amino acid

Deamination Other reaction Maillard

\ TS

Taste and aroma

Al
(taste) (non-volatile)
receptor sites
(aroma) (volatile
components)  olfactory sites
Flavour = Taste + Aroma (Erikson, 1987)

28
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PYRAZINES
S+-COMPOUNDS

v
s
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o
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v
e

ALCOHOLS
C=0-COMPOUNDS

ASTRIN- | onGenT| cooL | uMAM

\ SHELL NOSE
GENT

] TASTE
ACID SWEET | SALTY | BITTER ———)
FAT STARCH PROTEIN « TONGUE
<%
0‘\4»
ETHANOL WATER GAS <

2.8 (flavour) (smell)
(taste) ~ consistency (Ney, 1990)

2.8 (flavour)

3 monocarhoxyl acids,
alcohols, ester/lactones, carbonyl compounds (aldehydes, ketone and ketoacids)
pyrazines, sulfur compounds phenals 2

5 (carnial nerve)

astringency, pungency coolness acid, sweet, salty, butter
umami 2 consistency fat,
starches proteins ethanol, water ~ gases (mainly C02

(smell) ester/lactones (taste) acid sweet

consistency water

(heated meat) carbonyl compounds, pyrazines sulfur

compounds umami salt consistency fat, proteins

water (Ney, 1990)
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2.6 Taste description and threshold values of amino acids (Kato, Rhue
Nishimura, 1989

Amino acids Teste threshold value (mg/dl)
Histidine Bitter 20
Methionine Bitter 30
Valine Bitter 40
Arginine Bitter 50
Isoleucine Bitter 90
Phenylalanine Bitter 90
Tryptophan Bitter 90
Leucine Bitter 190
Tyrosine Bitter No data
Alanine Sweet 60
Glycine Sweet 130
Serine Sweet 150
Threonine Sweet 260
Lysine Sweet and bitter 50
Proline Sweet and bitter 300
Aspartic Acids Sour 3
Glutamic Acids Sour 5
Asparagine Sour 100
gift fHVPI
HVP
[
(Prendergast, 1973) ' " HW BHA (butyl

hydroxy - anisole) BHT (butyl hydroxy - toluene)
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(antioxidant) (Bishov

Henick, 1972) 0.20-1 30
(Clsman, 1979) HVP 0.25-0.50
HVP '
HVP 20-40 ppm. (Prendeigast, 1973)
HVP (Prendeigast, 1973) HVP
2
1 " (Flavour Enhancer Grade )
2 (Flavour Donor Grade)
HVP
L
HVP
HVP (gravy powder)
8 (sport drink ot electrolyte drink) ( v 2535)
(glucose) (minerals)

1 /\I

metabolite



[

;1
(Prototype product)
2.1
2.1
( oodroof  Phillips, 1981)
(Dextrose)
(Sucrose)

(Colour)

(Citric acid, anhydrous)
(Sodium citrate, dihydrate)
(Sodium chloride)
(Potassium citrate)
(Calcium saccharin)
(Sodium benzoate)

(Flavouring)

38.6
10.0
2.0
1.0
0.6
0.3
0.2
0.5
54.0

2
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chelating agent

( - 2524)

85 %

body

, 2529; Woodioof  Phillips, 1981)

(citric acid)
(CoHE0 7) tricarboxylic

21
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3.2 [malic acid)
(C4H60 6) triclinic
levorotary  L-malic
(citrus)
4, (Sodium citrate) ( , 2536)

(C6HNa 7. 2H2)

! 2,000 ppm
B. (Potassium citrate) ( , 2536)
(COHEKN 7. h D)
pH
2.8-35 80-
200 100
6. Vetol plus® (Pfizer,1987; , 2532)
Vetol plus® (Ethyl Maltol : 3-hydroxy-2-ethyl-4-pyrone) (CTHg03)
gaalasaaadtail 0
H
| | H,CH,
0
berry
maltol [
streptomycin flavour enhancer
} , soft drink, liquors, wine-coolers, milk drink, chocolate products, tomato
products } creamy mouth feel

moltol 5-75 ppm ) 15 %



gon (cookies) ( , 2530)
(biscuit)

(cookies)
8 9 (soft dough)
4 (Tanilli, 1976)
1. Deposit cookies
oven hand
2. Wire-cut cookies (dlie)
extruder oscillating wire
. Rotary cookies
oven belt

4, Gutting cookies :
tensile strength extensibility

( , 2532 Smith, 1972; Matz, 1968)
L
(soft wheat flour) 70-100%  04-05% pH 4.0-6.0
spread factor 5.5-9 5 (Tanilli, 1976)

10-20%
7-9% ( , 2539)

29



(crispness)

3

develop

(shortening)

(leavening agent)

30



3l

j
30 %
) 2
)
) 2
)
| U
1. (emulsifier)
surface-active agent
(Kissell Prentice, 1979) (crispness)
overall quality emulsifier |u lecithin, calcium stearoyl

lactylate(CSL), sodium stearoyl ctylate (SSL)

Calcium Btearoyl lactylate fCSL) (Specification for identity and purity of food
additive, 1984)
chemical name : Calcium di-(2-stearoyloxy)-propionate
Structural formula
CH,
(C17H36COO-éH-COO)2Ca
CSL

stearic acid ester of
lactic acid
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Bodfom Btearoyl lactylate (SSL) (Specification for identity and purity of food
additive, 1984)
chemical name : Sodium 2-stearoyloxypropionate
Structural formula
CjTH3-CO0-CH-CO0-Na

SSL "
stearic acid ester of
lactic acid
GSL SSL -3@
(50%CSL  + 50%SSL)
- ®
0.1-0.5% (
, 2539)
( 2532; Whiteley, 1970)
1 2
11 Creaming method
]
1.2 All-in method )
Creaming !
Creaming
2

350-400 °F
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21
)
2.2
(100 °0

2.3

caramelization INANANY

81
rJ (Spillei,
Ahipley, Blake, 1978)
( - 2521)
! ( (Phytic acid)
(Reinhold , 1976)

6/ %
2.8



28

53.5
67.0
36.0
9.0
63.9
283

165
20.0
6.5
172
91
6.5

Tsen, Eyestone  Webei (1982)

10-40 %

15%
Kissell Prentice  (1979)
45, 100
32-200 mesh

150 °¢c

(cookies spread)

(1976)

(Chaudhay, 1982)

( )
135 34 0.048
415 53 0.060
21.3 19 1.500
60.5 11 0.500
206 39 0.100
180 35 6.900
() )

24,16, 15

45°¢
1-2 %
AACC
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400 °F 10 () (T)
WIT ( }, 2532
cieam sandwich cookies 2
(Matz Matz, 1978)
waste
8 a (Smith, 1972)
[
ultraviolet ,
90
60
polystyrene
cellophane (tin

boxes)
boxes, direct film overwraps)

(coated oriented polypropylene aluminium foil laminates)

1 1100 5

(window-paperboard

(polystyrenes)



(polyethylene)
Roger, 1970)

29

38 °G

PE

(gm/m2day) 0.5

(ml/m2day) 500

2.9

Metallized

0.3

3.2

36

(Stanley

Aluminium

0.3
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