41

411

activated energy

-10 20 °C

(optimum  temperature)

(Jens, 1986)

(activated energy)

(electronic

(globular  form)

(substrate)

configuration)
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q
45, 50, 55 60 °c
(Jens, 1986)
411-1 411-1
41.1-1 (JLXg)
(°0
(JLlg/ml)
45 1128.77 a
50 1205.56 a
55 1320.76 a
60 1154.37 a
a
95% Duncan’s New Multiple Range Test
2 4 1

| jVOiWe3
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4, . 45
50 55 °c
30
60 °c
60 °c (activity)
(Jens, 1986) 4112
4.1.1-2 (Jens, 1986)

(optimum  temperature)
(increase  reaction
rate)

45, 50, 55 60 °c



45, 50, 55 60 °c
9% %
NOVO  Nordisk

45-55 °c

5 °C

412

(ES complex)

(Jens, 1986)

4111

37



4121

(Jens, 1986)

0.04, 0.06, 0.08, 0.10 012 %
30, 60, 90 120
N ec

38

411



, 4.12-1
412-1

*9

('IVK

Range Test

4.12-2

0.04

726511
505.05i
1340.87ef

1200.13fg

(Lig

0.06

754.22i
900.28hi
1090.09gh

1550.45cd

95 %

0.08

850.521
1770.50ab
1750.45abc

1608.33bcd

0.10 0.12

730.G0 880.501
1888.03a 1902.00a
1750.45abc 1852.84a

1755.33abc 1409.50de

Duncan’s New Multiple

39



4.1.2-2

Source of Variahle

30-120

60-90

41.2-2

Degree of
freedom
4
3
12
19

40

Mean square F-test ratio
627808 1441 *
1259808 149.32 *
174592.7 20.69 *
8436.846

95 %
(Jens, 1986)
0.04-0.06 %
0.08-0.12 %
0 120
0.08 %
01 %
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60-120 0.12 %
60-90 008 % ' °
60

4.2

421

Bade and Maria (1985) 3

2 HCl + CaC03 - > CaCl2 + HX03

2 ethylenediaminetetraacetic acid (EDTA)
Foster and Hackman (mild condition)
3
(stoichiometry) 2

12 1.18
(minimum requirement)



Muzzararelli, 1977

Cosio (1982)
115
connective  tissue

60
100 mesh (0.25-.015 )
13
Bough (1978)

42

]
2
Bade Maria (1985) 2
2

20-60 mesh (0.85-0.25 )
8-20 mesh (2.36-0.85 )
65 60-

20-60 mesh

|gnacio

G Cosio, Robert A Fisher Paul A Carroad Food Science and
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Technology (1982)

42.1-1 lgnacio G Cosio, Robert A Fisher Paul A Carroad
20 mesh
115 30 °c
1 .
33.3 1 8 %
30 °c 8
100 1 1,670
326 CaC03495 (singled-cell protein) 68
225
(2534)
42.1-2
25-35 mesh
1M 1
" 1M 1:10
2 M 55 °c 2
2 M 1:
10 NaOH 50 %
40 +10 C 4

50 % 1:2
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Marine
Commodities  International, Inc. Star Route Box 40 Shrimp Harbor
Brownsville Tx 78520 UBA
2 9
250 / Marine  Commodities
International, Inc. 421-3
42.1-3
(make-up)
10
MI

-log [H 4] 6



0.6

13

0.2

2 M

42.1-4

0.093

/

10

45



4211

Holding tank

mass balance
lgnacio G Cosio, Robert A Fisher Paul A Carroad (1982)

CD



4212

55

100

deacetylation ’

140 + 10 °c

2535 mesh

Hl 1M
X |

NaCOH 2 M

IX

1:10

95 %
95 %
2

7
NaCH 50 %

(2534)

47



r-0

7 -H
To water
treatment
p, protein
, shelli
disintegrator 8, deproteination 15, air filter 22, acid 1l storage
2, separator | 9, dewaterer 16, deacetylation 23, acid recovery '
3. separator 1 10, countercurrent wash 17 1 acid wash 24, chemical protein recovery
4, meal storage 11, acid storage 18, dryers 25, physical protein recovery
5, naustic storage 12, metering punp 19, air filter 26, pre-filter unit
6, weightometer 131 acid make up 20, grinder 27, water treatment
7, caustic make-up 14, demineralization 21, packaging 28, water storage

42.1-3 Marine  Commaodities
International, Inc. (Muzzarelli, 1977)



4 %

D °c 15

42.1-4

16-30 mesh
I
0.08 % /
5 1
1
90 °c 10
1
HJ 1M <—
1:10
1
NaOH 2 M 4—
1:10 55 °c
1 )

49



812 %
5.15 %
0.56 %
3.93 %
316 %

Stelmock (1985)
Van Soest Acid Detergent Fiber Method
(fibrous  component)

(yield)
100
42.1-1



4211

100

100

500

500

300

400

: 150

(yield)

16-30 mesh

5°c 1

90 °c 10

0.08 %
1:4

/

100

500

500

300 : 150
50

300 : 150



50

L HCI
150 : 1500

1,650

: NaOH
150 : 1,500

1,650

150

21

18

HCl 1 M
1:10

NaOH 2 M
1:10

°c

150

1,650

150

1,650

150

21

18

18

52



8 %

4211

18 %

53



4.3

43.1

20
2,600
100 %
43.1-1

2,100

42.1-1

2,600

54

/



431-1

2,600

2,600

10,440

13,000

13,000

7,800 :3,900

(yield)

2,600 /

2,600
16-30 mesh

|
13,000

13,000

7.800 :3,900
11,300

7.800 :3,900



3,900

: HClI

3,900 : 39,000

42,900

: NaOH

3,900 : 39,000

42,900

3,900

102

468

HCl 1 M
1:10

NaOH 2 M
1:10

3,900

42,900

3,900

42,900

3,900

102

468

468

56



7,800
v
7,800
950 4% |
90 °c 15
2,028
43.1-1
4
2,700
16-30 mesh
2,100
4 %
( 43.1-1)
(rack) 650 2

1,800

1,950

2,028

2,028

2,600

o7



0.08% 55
90 10
4 %
90
15

3,900 ( 43.1-1)

390 5
10 1M

(demineralization) 1

2 M
(deproteinization) 2 55

43.1-1

468 2,028

140/ 608 /



9-3

8,14

DEPROTE|N)ZATIOM

WASHER

yized * A371Nd



60






1000 L. TANK
431'3 1,000 «XICCTMOON, 1rr.t - ;
e (Wt 050°-fl
1:20 10 0l

«NO ol



4.3.1-4

FRONT VIEW

HOIST SUPPORT

TOP VIEW

F

HOIST SUPPORT

HOIST SUPPORT - TCLL *0 MM. THK.— »

STELt 10 M M. THK NUT LOCK BASKET

L-1 1/2'*1 1/2' SS L-1 1/2".1 1/2' SS

SS PI>TE 2 MM Th . Prate 2 mm Thk
DRILL 01 MM ORi11 01 MM

L

SIDE VIEW

e Ur

PLATE 2 M.M. THK.

STELL 10 M.M. THK.

NUT LOCK BASKET

DETAIL Or COVER

HWIJCCTIOO*KATOw
«@OICCUWOO H*. 1COIT CtwTt
smct 1 0 1
scau oMK AT 04-01-»8
1.20  CKCKCO EWt
<wto 0*u

C



432
4321

2541
2543

64



4.3.2.1-1

100
4 1
2,700
- 1,500
50 KW 220/230 1
- 7,000 *ox
2.4%2.4%1.2 2 2 HP
- 7,000 *ox
2.4%2.4%1.2 5 2 HP
- 7,000 *ox
2.4%2.4%1.2 5 2 HP
- 7,000 *ox
2.4%2.4%1.2 2 2 HP
- 1,000 *ox
1.0*1.0*1.0 2 2 HP
- 1,000 *ox
1.0%1.0*1.2 14
- (leaf filter)

. self acting temperature, steam control & steam trap
. single ported globe valve, 50 mm..pneumatic actuator, 1.4-6 bar

. electropneumatic positioner, 4-20 ma

3.000

0.534

0.402

0.886

0.886

0.354

0.286

1.078

0.800

1.500

2.500

65



= 3.057

3.057
25 %
0.205* 12.226
15.283
3.057
20 %
0.20 * 15.283 = 3.057
4.585
30 %
= 0.30 » 15283 = 4.585
1528
10 %
= 0.10 = 15283 = 1.528
12.260
2 1
60 *20 3
2,000 7.200
1 2 16*20
4,000 2.560

2.500
7.200 + 2.560 + 2,500 = 12.260

66



5%
0.05 * 15283 =0.764

+2 = 15283 +22.194 = 31477
=25 *12 [ = 300

L
1
0.760 / *12 /
9.120 /
2
0.142 [ * 12 /
1.704 /

50 %
050 *10.824 = 5412

/

0.764

22.194
31477

9.120

1.704

5412

67



10

10 %
0.10 *15.283 = 1528
10
10 %
010 * 1528 = 0.153

20

5 %

0.05 *12.260 = 0.613
2%

0.02 *37477 = 0.750

2%
0.02 * 37477 = 0.750
5%
0.05 * 15283 = 0.764
10 %
0.10 * 15283 = 1528

( 254)

1.528

0.153

0.613

0.750

0.750

0.764

1.528

3.060

68



10. ( . 2546)
0.
) ( 431-1
2,600 /)
1 = 2700 J *300 [ *5 |
2, = (2,600*5) | *
(0.08*10E-2) . / *¥2,000 |
* 300 [ = 6240000 @/
3,
=3900 [ *300 / * (1/390) |
= 3,000 [ ( 300 /)
# 1 HCl cone. (V) = CIVL/C = 1*3,900/12 = 325
#2==>10
HCI / = 0093 [/ *3900
= 362.7
HCl cone. =362.7  *112 | *9
=212
HCl cone. = 325+ 272 /0
=597 *300 /
= 179100 /

HCl cone. = 179,100 / * 45 |
=8,060,000 /

3.600
28.982

4,050
6.240

8.060

' 69



4, NaOH 2 M 1685
NaOH = (B0*10E3) /  * 3900
1
312 kg *300 /= 93600
NaOH = 93600 ./ *18 |
= 1685000
) 1,002
5 %
0.05 *20035 = 1002

3
( 1) 1.245
1.245
S 2 5.485
5.485
) 8.014
40 %
0.40 *20.035 = 8.014
35.781
7.
- ¥ = 28.982 + 35.781 64.763

= 64.763



19.429

30 %
0.30 = 64.763 = 19.429 )
12.953
20 %
020 *64.763 = 12.953
3.238
5%
= 0.05 *64.763 = 3.238 )

100.383

71



18

43.2.1-2

2542
2543
2544
2545
2546

17 %

18
144
10.8
1.2
3.6

2541

3.6
3.6
3.6
3.6
3.6

18

144
10.8
1.2
3.6

3TATT

18,738,500
)

)

3.060
2.448
1.836
1.224
0.612

12
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43211

t=0 54l
37477
43211 37.477 )
0.400
50000 )
0.400
25000 | )
0.240
15000 | )
TR0

2%
0.02 * 37477 = 0.750
39.267



t=1 . 2542

55,000 )

21500 [ )

16500 [ )

5 %
0.05 *37477 = 1874
)
( ~2546)

0.660

0.660

0.396

0.750

0.750
1.874

3.060

36QQ
11.750

74



«©
—_

2

10 t=2 t=10

( 432.1-1)

2546
( ~2546)

( 100 %)

30 %

0.30 *64.763 = 19.429

20 %
0.20 * 64.763

12.953

2543-2551

2543)

9.120
1.704
5412
0.750
0.750
0.764
1.528
2.448

3.600

26.076

20.035
1.002
6.730
8.014

19.429

12.953

75



2
3

4-10

5%
= 0.05 * 64.763 = 3.238

. 2543 60 %

0.60 *71.401 =42841

. 2544 10 %

0.70 *71.401 = 49.981

. 2545-2551 100%

= I*71401 = 71401

3.238

71.401

76



7

432.2

/ 2
e 8 )
2541
. 2543 . 2543
60 % 0.60*2,496*300
449,280 70 % . 2544
100 %
200
degree of acetylation 80 %
500
300-500
(Fixed
Cost) (Variable Cost) (Breakeven Analysis)
43.2.2-1 /
43.2.2-1

172,800 /



ol B ow o

T
*8
*9
*10

4.3.2.2-1

449,280
524,160
748,800
748,800
748,800
748,800
748,800
748,800

748,800

39.267
11.750
26.076
25.464
24.852
24,240
20.028
20.028
20.028
20.028

20.028

39.267
11.750
68.917

15.445
96.253
95.641
91.429
91.429
91.429
91.429

91.429

0.000
0.000
89.856

104.832
149.760
149.760
149.760
149.760
149.760
149.760

149.760

I

-39.267
-11.750

20.939
29.387
53.507
54,119
58.331
58.331
58.331
58.331

58.331

/

(
-39.267

-51.017
-30.078
-0.690
52.817
106.936
165.267
223598
281.929
340.260

398.591

153
144
129
128
122
122
122
122

122



0

449,280

524,160

748,800 748,800

43.2.2-1

748,800

(1)

748,800

748,800

748.8

748.8

D



(Payback Period)
(Net Present Value NPV)
(Internal Rate of Return
(Profitability  Index P)

(Payback Period)

4322-1

4 + (-0.690/53.507)

IRR)

80



(Net Present Value NPV)

(Time value of money)
(Net Present Value NPV)

t=0  (1+K)L
CF, t
k 20 %
t t=0 . 2541

NPV

(30.267V02° - (IL750)(L) + (20939)(12) +
(29387)/(2) + (53507)/(12) + (54. 9)(L2) +
(58.331)(L26  + worrrrnne b (58.331)(L2)L0"

- 100.148
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) NPV

100.148

(Discounted Cash Flow Rate of Return DCFRR)

(Discount Rate N

Cf, (Net Cash Flow)



0 %
5%
10 %
15 %
20 %
25 %
30 %
35 %
40 %
45 %
50 %
55 %
60 %

NPV
398.590
218.218
196.883
140.218
100.148

10.833
49.034
32.520
19.810
9.844

1.949
-4.392
-0.544

Net Present Value Profile

83



43.2.2-2

5.1 %

84

%-
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(Profitability - Index P)
(Profitability  Index P)
(Benefit Cost Ratio)

Pl =
Z CIE,
LhQ  (I+k)*
X XUE,
t=0  (1+k)1
CIF,
COF,
P = [(20939)/(12) + (29.387)/(L20)3 + (53507)/(L2) +
(54.129)/(12) + (58.331)/(1.06 + oo ¥
(58.330)/( .21/ [(39.267)/(L2)° + (11.750)/(L.2))

= 149.206 = 3.04
49.059



3.04

43.2.2-

20 %

(Sensitivity ~ Analysis)

160
2545

10

T
5 8

13.055
4 1 67.456
4 1 91.698

(

)

]

3

(%)
2
445
494

80 %

1.2
2.31
2.81

86
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