. 2508 |

2535
31,709
' 35,665 475,000
0.15 60
18.58
21
80 24
555,000
40,000
15 2519-2528

.. 2528
20
10



2534
The Asian  Shrimp Culture  Council

153,000
145.000
2535
163,000
140,000 3 1
130.000
' 38 %
. 26 %
. 20 %
' 8 %
' 8 %

100 %



2.2

221
2537-2540)

2531
2538
2539
2540

*

187,070
174974
161,486
184,000*

naiJuinauinu 1
3« 8 , |

10



2.3

2.2-1

(reprocess)



e I = L I N

2.3-1

2535

2.3-1

25
18

83

- 2540)



(glazigo)

-35°

|QF Air Blast Freezer



232 | . 2535)

2.3-2 /



24

. Air Blast Freezer

(35 40 °0

. Contact Plate Freezer

-35 40 °c

. Individual Quick Freezing (IQF)
35 B0 ¢ 15-30

IOF

2.5

10



2.6 (Shrimp Waste)
(shrimp waste)

" (discoloured)
(Species)
60 % (Giant  Freshwater  Prawn)
(Macrobrachiam  Rosenbergii) 60%
(Black tiger prawns Peraens monodon) 40%
(peeled deveined)
25%
2.7
(shrimp  meal),
(protein) (chitin)
(shrimp meal)
(debone)

(shrimp paste) (powder)

(waste water treatment)

(proteolytic enzyme)

(microbiological degradative  processes)



12

10% ,

' 4 °c
271 ( , 2533)
(%)
53.5 8.9 ni1 22.6 1.2 1.68
22.8 0.4 21.2 317 111 3.16
2.8
. (partial acid
hydrolysis) pH
5.0-6.2
( , 2535)
. ! 1 1!

Food Grade
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(non-pathogenic) (Enzyme Neutrase 1.5 MG)
proteolytic enzyme Bacillus suhtilis
(submerged fermentation)

1 45-55 pH 5.5-7.5
, 0°C
(Jens  Adler-Nissen,
1986)
1
-CHR-CO-NH-CHR- + HXO - f -CHR-COOH + NH2CHR
2
-CHR-COOH  +  NHZCHR------me-emees > -CHR-COO-  + +NH3CHR
( )
MNH3CHR  + OH e > NHXCHR + HX

(water soluble protein)
(salt-
protein complex)



jonic strength
(NaCl)

2.9
291

Husby and Brundage, 1985)

29.1-1

(cellulose)

Salting-In

(polysaccharide)
2.9.1-

14

(Stelmock,



29.1-1
(-0H)
acetamido  (NHOOCH)
N-acetylglucosamines

acetyl (cocH) Muzzarelli acetyl
10 (Muzzarelli, 1975, 1985)
poly-J3 (1,4)-2-acetamido-2-deoxy-D-glucose
(CgHIN 05N 47.29 6.45
6.89 39.37
78-79
Knorr Austin
(1984)
(degradation)
Knorr Austin (1984)

N,N-dimethylacetamide N-methylpyrrolidone
lithium  chloride (LiCl)
5 extrude

(denature)
specific  rotation
N,N-dimethylacetamide LiCl
specific rotation A
(non-



electrolytic  polymer)

( , 2534)
2.9.2
acetyl (deacetylation) “deacetylated
chitin” acetyl (-CO-CHg) amino (-NH2)
2 acetyl 60
acetyl
90-100 fully deacetylated chitosan

29.2-1 (Stelmock, Husby and  Brundage, 1985)

29.2-1



17

poly-f3 (1,4)-2-amino-2-deoxy-D-glucose

cationic polyelectrolyte

NH2
pH
polyamine protonated  form
neutralized form
6.5
(dry blending)
(water-soluble chitosan) (Englewood, Fort Lee)
2.10

(exoskeleton) Phylum Arthropoda Muzzarelli
(1977) 85 Phylum  Arthropoda
Class Crustacean Class Insecta

2.10-1



2.10-1

Type
Crustacea
Cancer (crab)

Carcinus (crab)

Paralithodes (king crab)

Callinectes (blue crab)

Pleuroncodes (red crab)

Crangon (shrimp)

Alaskan shrimp

Nephrops (lobster)

Homarus (lobster)
Lepas (barnacles)
Insects

Periplaneta (cockroach)

Blatella (cockroach)

Colcoptera (beetle)

a = Wet body weight

b = Dry body weight

Chitin Content (%)

72.1c
0.4-3.3a
8.29b
64.2c
35b
1l4a
1.3-1,8b
5.8b
69.1c
28d
69.8¢c
6.7b
60.8-77.0c

58.3c

2.0a
18.4c

10b

35¢c
5-15b

27-35C

¢ = Organic weight of cuticle

(Knarr, 1984)

Type
Insect (continued)

Tenebrio (beetle)

May beetle
Diptera (true fly)
Pieris (sulfur butterfly)

Grasshopper

Bombyx (silk worm)
Calleria (wax worm)
Molluscan Organs
Clamshell

Oyster shell

Squid, skeletalpen
Oyster shell

Squid, skeletalpen

Krill, deproteinized shell

Fungi
Asoeraillus niaer

Pénicillium notatum

Pénicillium chrysogenium

Saccharomyces cerevisiae

Mucor rouxii

Lactarius vullereus

d = Total dry weight of cuticle

Chitin Content (%)

21a

4.9b
31.3c

16b
54.8b

64c

20c
44.2¢

33.7c

6.1b

3.6a
41.0c
3.6a
41.0c

40.2c

42.0e
18.5e
201e
2.9

44.5e

19.Ce

e = Dry weight of the cell wall



211

| 2533)

(demineralization)

2111

19

2534

(deproteinization)
2.11-1



20

2. 11 2

(Blumberg, Southall and Volckman, 1951 ; Peniston, 1978 ; Cosio, Fisher and Carroad,
1982 ; Bade, 1985)

14-15

ethylenediaminetetraacetic acid (EDTA)

(Bade and Maria, 1985)

20-25 Bade Maria (1985)
2 (

Bough (1978)
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21

(Dunn, Lomita and Farr.,1974)

(permanganate
solution) Bade Maria (1985) oxidizing agent

Dunn (1974) Quackenbush  solution



212

2121

acetyl (deacetylation)

2.12-1

. 2535)

2. 21

deacetylation <— NaOH

(Bough, Salter and Perkins, 1978 ;

acetyl

22



acetyl
acetyl
40-60
Alkali  Fusion
150 nickel crucible
400
1 ml.
acetyl
acetvl
acetyl
80-100 °c, 100 °c 100 °c
deacetylation 110 °c
110 °c
acetyl

(degradation)

30

benzenethiol 100

145-150 °c, 180 °c
60 °c

23

10-15

2



degradation

agent

thiophenol

(catalyst)

24

acetyl ,
acetyl
acetvl
acetyl
acetyl acetyl
2
degree of deacetylation acetyl
acetyl 515 2-15
acetyl
acetyl
acetyl oxidizing
acetyl

(inert gas)



25

acetyl
(particle ~size)
penetrate acetyl
2
2.13 (
., 2538)
0.5 % 12 %
70 %
Bifidobacteria
(lactase)
micro crystalline chitin
(freeze thaw) ( , 2533)

micro crystalline chitin micro

crystalline chitin

(mucopolysaccharide)



(chitinase)
N-acetyl glucosamine

porous grindable contact lens

2-0% |

| 2533)

Bruscato and

26

Danti

| 2537)



matrix

solids

processing  stream

(

( | 25%)

immobilization

| 2535)

- 2540)

. 2535)

27

- 25%)

total

food



seed treatment
<01 %

(stabilizer)
, 2529)

g, 5%

28



29

2.14 (Muzzarelli, 1977)

2.14.1 (Food and Pharmaceutical Approvals) : 1990
Food Processing Alids
(Codex Committee on Food Additives and Contaminanants)

1993
Japanese  Natural
Additive “List of
Food Additives other than Chemical Synthetics” The
Japanese Ministry  Health and Welfare, Public Health Bureau Food Chemistry
Division”
animal toxicology
(Requlatory
approvals) Standard laboratory animal toxicology
Federal and International Practice Guidelines
2.14.2 (Animal  Feed Approval)
0.1 %
AAFCO  (Association of American Feed Control Officials) FDA (The
United States Food and Drug Administration)
AAFCO

Official Publication of American Feed Control Officials, Inc.



30

2. 43 (Water Treatment Approval)

prepolymer 3
EPA-Toxic Substance Control Act Notice
Federal Register EPA specific
agent EPA
portahle
10 mg/l
2.15

(Safety and toxicology review of chitin and chitosan)

(3-14  glycosidic

linkage glucosamine backbone
/ glucosamine
aminosugar
glucosamine
mucopolysaccharides [ coprotein colipids

glucosamine
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